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Abstract No. 4

Study of genetics and tagging of gene linked to spotted stem borer (Chilo partellus) 
resistance in maize

Anil Kumar Cholla1,2,3, Firoz Hossain2, Abhijit Kumar Das3, Pradyumn Kumar2

1Krishi Vigyan Kendra, Guntur, India. 2ICAR -Indian Agricultural Research Institute, New Delhi, India. 3ICAR-Indian 
Institute of Maize Research, New Delhi, India 
anil03agri@gmail.com

Maize spotted stem borer, Chilo partellus (Swinhoe), is a serious pest causing yield losses of 24.3-36.3%. 
Knowledge of genetics of resistance is a prerequisite for development of resistant cultivars. Present 
investigation was carried out to study the genetics of resistance to spotted stem borer C. Partellus and to 
find linked SSR marker using BSA. Twenty eight inbreds along with 2 checks were screened for C. partellus 
resistance by considering damage parameters like LIR, exit hole, dead heart and percent stem tunneling 
in field trial at ICAR-IIMR, New Delhi. Maize genotypes WNZPBTL 2 and HKI 1352 were selected as resistant 
and susceptible parents respectively. Individuals of F2 mapping population developed from WNZPBTL 2 
and HKI 1352 were phenotyped for the LIR and classified into 1 to 9 scales. F2 distribution of LIR indicates 
monogenic control of spotted stem borer resistance in maize with dominance of resistance. Screening 
of parents with 200 simple sequence repeat (SSR) markers identified 37 polymorphic markers across the 
genome. Chromosome 1, 5 and 6 revealed to carry most distinct genome whereas chromosome 1 was 
more similar between parents. Only one marker (bnlg1057) at map location bin1.06 showed polymorphism 
between parents as well as bulks with distinct frequency of resistant and susceptible alleles. Strength of 
linkage between marker and trait in F2 was assessed by binary logistic regression which was significant 
with a value of regression coefficient 1.453. Additional twelve markers from identified bin1.06 flanking 
bnlg1057 were selected to identify closer marker to gene. 

Abstract No. 6

Evaluation of rice (Oryza sativa L.) genotypes under aerobic conditions

Padmaja Donda1, Chandramohan Y2, Thippeswamy S1, Srinivas B1, Uma Reddy R1

1PJTSAU, Jagtial, India. 2PJTSAU, Rajendranagar, India 
suhanigpb@gmail.com

Rice (Oryza sativa L.) is the staple food for half of the world’s population and plays an important role in 
ensuring food security. Aerobic rice is a projected sustainable rice production methodology, requires 60% 
less water and emitting 80%-85% less methane gas into the atmosphere. A total of 19 varieties along 
with two checks were evaluated under aerobic conditions during kharif 2014. Genetic analysis showed 
significant variability for, days to 50% flowering, plant height, number of grains per panicle and grain yield.  
High heritability estimates were observed for days to flowering (0.90), test weight (0.82),  plant height (0.69) 
and grain yield per hectare (0.77); whereas low heritability coupled with low genetic advance as percent 
of mean (0.51; 7.9) was exhibited by panicle length. Results revealed significant positive association of 
plant height (0.49), panicle length (0.48) and test weight (0.28) with grain yield, indicating grain yield and 
these traits have the same physiological basis for expression. Four varieties (JGL 20777 (5.14 t/ ha), JGL 
21005 (5.13 t/ha), JGL 23834 (5.09 t/ha) and  JGL 20171 (4.96 t/ha) yielded more than 5.0 t/ha among the 
test entries. Among these, JGL20171 showed consistence performance in the last three years. Further, 
newly developed promising rice varieties are being evaluated in next year. These aerobic rice varieties 
will help to address water scarcity and environmental safety in the scenario of global warming.
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Abstract No. 8

Stripe rust resistance at seedling and adult plant stages in barley: status and future 
prospects

Vishnu Kumar1, P S Shekhawat2, S C Bhardwaj1, A S Kharub1, G P Singh1

1ICAR-IIWBR, Karnal, India. 2RARI, Durgapura, Jaipur, India 
vishnupbg@gmail.com

Stripe rust is one of the major biotic constraints in yield maximization in barley. The disease is caused by 
fungus, Puccinia striiformis f. sp. hordei and wide spread in northern hills and north western plains (NWPZ). 
The resistant sources are available but knowledge on genes and underlying genetic mechanism in released 
varieties and registered genetic stocks is lacking. Among different stripe rust races viz., 57 (0S0), 24 (0S0-
1), M (1S0), G (4S0), Q (5S0), 6S0 and 7S0 the races 57 and 24 are old and prevalent, while 6S0 and 7S0 
are newly characterized pathogens. During three years evaluation, the internationally postulated genes 
viz., yr (Bigo), yr2 (Abed Binder 12) and yr3 & rpsI5 (I5) were not found effective at both seedling and adult 
plant stages under Indian conditions. Further, the gene Yr4 & rpsAst (Astrix) showed low susceptibility 
at seedling stage but showed moderate resistance at adult plant stage. The six row Indian genotypes 
DWRB137 and DWRB143 confirmed avirulence against all the races at seedling and adult plant stages and 
confirmed monogenic dominant inheritance (3:1) in genetic studies with susceptible parent RD2035 and 
Lakhan. The test of allelism for the cross DWRB137/DWRB143 confirmed double dominant genes (15:1), 
which needs to be further dissected at genetic and molecular level.

Abstract No. 9

Genomics assisted breeding for improvement of biotic stress and abiotic tolerance in 
basmati rice (O. sativa L.)

Ashok Kumar Singh1, Gopala Krishnan S.1, Ranjith Kumar Ellur1, Prolay Kumar Bhowmick1, Haritha 
Bollinedi1, Nagarajan M.2, Vinod K.K.2
1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India. 2RBGRC, Aduthurai, Aduthurai, Tamil 
Nadu, India 
aks_gene@yahoo.com

Genetic improvement in first phase of Basmati breeding programme led to development of several 
varieties with high yield and exceptional cooking quality traits. However, these varieties are prone to 
different emerging stresses attributed to climate change, such as susceptibility to various biotic stresses 
such as bacterial blight (BB), blast, sheath blight (ShB), brown plant hopper (BPH) and abiotic stresses such 
as drought and salinity. In order to improve them for resistance to biotic and abiotic stresses, molecular 
breeding has been successfully utilized leading to development of several MAS derived varieties such 
as Improved Pusa Basmati 1, Pusa 1592, Pusa Basmati 1718 and Pusa Basmati 1728 with resistance to 
BB; Pusa 6 (Pusa 1612), Pusa Basmati 1609 and Pusa Basmati 1637 with blast resistance. Further, several 
monogenic and pyramided NILs with resistance to BB (xa13, Xa21, Xa33, Xa38), blast (Pi54, Piz5, Pi9, Pi1, Pita, 
Pib, Pi5), sheath blight (qSBR11-1), BPH (Bph18, Bph20 and Bph21), Bakanae (qBK1), salinity stress (Saltol) 
and herbicide tolerance in the genetic background of popular Basmati rice varieties such as Pusa Basmati 
1, Pusa Basmati 1121, Pusa Basmati 6, Pusa Basmati 1509 and medium-slender grain rice variety ‘BPT5204’ 
have been developed. QTLs for drought tolerance such as qDTY1.1, qDTY2.1, qDTY2.2 and qDTY3.1 have 
been incorporated into the genetic background of Pusa Basmati 1 and Pusa 44. Genomic tools have been 
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of great importance to discover novel QTLs/ genes for yield and yield related traits, grain and cooking 
quality traits and pyramid them for developing climate smart rice varieties.

Abstract No. 10

Correlation, regression and path analysis for yield in Indian mustard under rainfed 
condition.

Khushboo Chandra
Dr. Rajendra Prasad Central Agricultural University, Samastipur, India 
cute.khushi6@gmail.com

An experiment on Indian mustard (Brassica juncea L. Czern&Coss) was conducted in Randomized Complete 
Block Design (RCBD) in three replications, randomly accommodating 50 genotypes, from various Rapeseed 
& Mustard centers located across country for association, regression and cause-effect studies, during Rabi 
2015-16 at the research farm of Tirhut College of Agriculture, Dholi, Muzaffarpur under rainfed (residual 
moisture) condition. GYP-1 showed significant positive inter-relationship with root, siliqua, branching 
traits and other attributes like SG, IL, HP, TSW, BY, HI and DME  whereas, negative significant association 
with flowering- maturity, HFPB, HFS, AB & AS and also showed uncorrelated response with OC. The path 
analysis revealed importance of traits like earliness in DFF, DFFO & DPM (negative high direct effect) and 
RV, SS-1, IL (positive high direct effect) which can influence yield of the plant under studied moisture stress 
rainfed environment. Thus based on correlation, path and regression analyses, early fifty percent flowering 
with early physiological maturity genotypes possessing high RV, more RG, less IL bearing more number 
of seeds per siliqua inside longer siliqua were favourable for developing high yielding Brassica genotypes 
under residual moisture rainfed stressed environment. This can also be suggested that selections based 
on early stage scanning by using non-destructive methodologies, including magnetic resonance imaging, 
and X-rays for root characteristics like RV along with various morpho-physiological characters which are 
phenotypically identified at different  phenological growth stages may be utilized for mustard genetic 
enhancement under rainfed moisture stressed environment.

Abstract No. 16

Molecular mapping of leaf and stem rust resistance genes in heat rye recombinant 
'Selection 212'

Omkar Limbalkar, Jaibhagwan Sharma, Shailendra Kumar Jha, Mandeep Singh, Vishal Dinkar
Indian Agricultural Research Institute, New Delhi, India 
omkarlimbalkar@gmail.com

The frequent evolution of new pathotypes in wheat rust neutralizes the available resistances in currently 
grown cultivars. To cope with rapidly evolving rust pathogens, there were continuous efforts to search for 
new resistance genes. In this effort a rust resistant homoeologous recombinant ‘Selection 212’ of wheat 
(Triticum aestivum) and rye (Secale cereale) was developed at the Division of Genetics, ICAR-IARI, New 
Delhi. It was assessed against array of leaf and stem pathotypes and identified to carry linked recessive 
leaf and stem rust resistance gene named LrSel212 and SrSel212, respectively located on chromosome 2B.
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Present inheritance studies on F1 and F2 seedlings of cross Selection 212/Agra Local with pathotype 77-5 
of leaf rust and pathotype 40A of stem rust confirmed the operation of linked recessive genes LrSel212 
and SrSel212 for leaf and stem rust resistance, respectively in Selection 212. Bulk Segregant Analysis (BSA) 
with Recessive Class Analysis mapped the LrSel212 on chromosome 2BS, between the flanking SSR markers 
Xwmc474 and Xgpw1148 with a distance of 5.6 cM distal to marker Xwmc474 and 18.1 cM proximal to 
Xgpw1148 and stem rust resistance gene SrSel212 at a distance of 10.8 cM proximal to Xwmc474.

Differential rust reaction of different pathotypes on Selection 212 and known leaf and stem rust resistance 
genes Lr13, Lr16, Lr23,Lr35, Lr73, Sr19, Sr20, Sr23, Sr36 on chromosome 2BS, ruled out the possibility of 
these genes being same as LrSel212/SrSel212. This investigation suggested linked genes LrSel212/SrSel212 
present in ‘’Selection 212’’ probably a new source of resistance.

Abstract No. 17

Genetic analysis of leaf rust resistance in T. spelta derived lines in wheat

Vishal Dinkar, Omkar Limbakar, Sneha Nymagoud, Mandip Singh, Shailendra Jha
Indian Agricultural Research Institute, New Delhi, India 
vishaldinkar1991@gmail.com

Wheat is a staple food crop in India. Wheat leaf rust (Puccinia triticina) is a serious menace in all wheat 
growing tracts in India. This necessitates development of leaf rust resistant varieties regularly. To date, 79 
leaf rust resistance genes have been identified and introgressed into wheat from wild relatives viz., Lr1, 
Lr9, Lr29, Lr24 etc. T. spelta is an allohexaploid (2n=6x=42) relative of wheat. A number of spelt wheat lines 
were screened for their reaction toward P. triticina highly virulent race 77-5. A line T.spelta 276 showed 
highly resistant infection score (; to ;1- -N ). Agra local (AL) showed 33+ infection type used as susceptible 
parent for genetic analysis. 263 F2 plants of T.spelta 276xAL cross fitted to 7R:9S ratio with χ2 = 0.007 which 
is typical for two recessive genes segregation. Introgression lines were derived by backcrossing with 
susceptible parent AL. A highly resistant BC2F8 IL (1- infection type) was crossed with AL. F1 was highly 
susceptible. Genetic analysis of 294 F2 plants fitted in 1R:3S ratio with χ2 = 0.92 which indicated single 
recessive gene inheritance. Further, inheritance analysis of 245 BC1F1 plants fitted in 1:1 ratio with χ2 = 
0.92. Parental polymorphism performed with 1100 SSR markers evenly distributed throughout genome, 
revealed 300 polymorphic markers covering all chromosomes. BSA is a powerful gene/QTL tagging strategy 
will reduce the mapping time as well as cost. Allelism tests can be conducted once the chromosomal 
location is known and can be designated as new gene.
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Abstract No. 18

Molecular screening and comparative analysis of fertility restoration efficacy of fertility 
restorer genes, Rf3 and Rf4 in rice

Prolay Kumar Bhowmick1, Shivakumar Shidenur1, Vikram Jeet Singh1, Gopala Krishnan S1, Brijesh Kumar 
Dixit1, S. K. Ghritlahre2, K. K. Vinod3, Ranjith Kumar Ellur1, Haritha Bollinedi1, M. Nagarajan3, Binder Singh1, 
Ashok Kumar Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2NRRI-Regional Rainfed Lowland 
Rice Research Station, Gerua, Assam, India. 3IARI-RBGRC, Aduturai, India
prolaybhowmick@gmail.com

Hybrids play an important role in increasing rice production and productivity in India. As a result of 
concentrated efforts made during last 25 years, 102 hybrids were released. Parental lines available so far 
in indica background are not much diverse and over exploited. Keeping this in view, present study was 
carried out on molecular markers assisted identification of potential restorers in tropical japonica (TPJ) 
derived lines and ability of fertility restorer genes, Rf3 and Rf4 in restoration of fertility in rice against WA 
based CMS lines.

A set 310 TPJ derived lines were screened by two markers DRRM- Rf3-10 and RM 6100 for Rf3 and Rf4, 
respectively. Among those, 36 lines (11.61 %) were carrying Rf3 gene, 45 lines (14.50%) were positive for 
Rf4, whereas 13 lines (4.20%) were carrying both Rf3 and Rf4 genes and remaining 69.70 % lines did not 
possessed any restorer genes. Based on agronomic performance, 36 restorers with different combinations 
of restorer genes were selected and test crosses (TC) were made with Pusa 6A and evaluated for pollen 
and spikelet fertility at three different locations. Based on overall pollen fertility data it was observed 
significant mean differences between TCs with Rf3 and TCs carrying Rf4 or Rf3+Rf4 but within Rf4 and 
Rf4+Rf3 there were no significant mean difference observed. Similar trend was observed in case of spikelet 
fertility percentage. Therefore it was clearly indicated that Rf3 alone not contributing much in terms of 
restoring pollen fertility in WA cytoplasm.

Abstract No. 23

Morpho-physio-biochemical and molecular level screening of sugarcane genotypes 
for water deficit stress tolerance

Manoj K. Sharma, Rakesh S. Sengar
Department of Agricultural Biotechnology, SVPUA&T, Meerut, India 
sengar065@gmail.com

Sugarcane is world’s largest crop by production quantity. In India more than 90% of sugarcane is grown 
under partial or full irrigation and has high water requirement throughout the year (1800 to 2500 mm) 
in tropical areas. High water requirement makes sugarcane vulnerable to drought and drought affected 
sugarcane is more susceptible to diseases and pests. Attempts have been made to develop drought 
tolerant and high yielding sugarcane varieties by conventional breeding techniques. Lack of suitable 
parents with better agronomic characters, lengthy and tedious breeding process has contributed to the 
limited success in sugarcane improvement. In the present study, a total of 35 sugarcane genotypes were 
evaluated at morpho-physio-biochemical and molecular levels for their potential to water deficit stress 
tolerance at grand growth phase because this stage of sugarcane is critically affected by water scarcity. 
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In our study, we concluded that some sugarcane genotypes namely Co 0238, CoC 671, Co 7717, Co 
98014, Co 86032, Co 89003, CoS 96275, Co 1148, Co 99006 and Co 94008 performed very well in terms 
of morpho-physio-biochemical parameters under water deficit stress conditions. At molecular level, the 
presence/absence of DNA banding patterns also characterized the genotypes as drought tolerant and 
susceptible. Morpho-physio-biochemical parameters were directly correlated with molecular data as 
suitable tools for screening against water deficit stress tolerance. It is therefore possible to employ these 
morpho-physio-biochemical water stress associated traits as scorable marker traits for selecting drought-
tolerant sugarcane genotypes in future breeding programs.

Abstract No. 24

Characterization and identification of pathogen inducible promoter from rice (Oryza 
sativa)

Abhishek Singh, R.S. Sengar
Department of Agricultural Biotechnology, SVPUA&T, Meerut, India 
sengar065@gmail.com

Rice (Oryza sativa L.) is one of the most important staple food crops for more than half of the world’s 
population. Rice is sensitive to various kinds of  specifically during the seedling reproduction gametogensis 
and leading to reduced survivability of seedling as well as increased spikelet sterility which successively 
reduces grain yield. The demand is increasing for food security because of population growth and 
environmental challenges triggered by climate changes. This scenario has led to more interest in 
developing crops with greater productivity and sustainability. The process of genetic transformation, 
a major tool for crop improvement, utilizes promoters as one of its key elements. Those promoters are 
generally divided into three types: constitutive, tissue specific, and condition-dependent. Transcriptional 
control of a constitutive promoter often leads to reduced plant growth, due to a negative effect of 
accumulated molecules during cellular functions or energy consumption. To maximize the effect of a 
transgene on transgenic plants, it is better to use condition-dependent or tissue-specific promoters. 
However, until now, those types have not been as widely applied in crop biotechnology. These promoters 
can be utilized to fine-tune desirable agronomic traits and develop crops with tolerance to various stresses, 
enhanced nutritional value, and advanced productivity. 

Abstract No. 25

Carbon isotope discrimination and soluble metabolites reflect physiological status of 
faba bean in response to water deficit during reproductive stage

Md Abdul Muktadir1,2,3, Kedar Adhikari1, Andrew Merchant2

1Plant Breeding Institute, The University of Sydney, Camden, Australia. 2Centre for Carbon Water and Food, The 
University of Sydney, Camden, Australia. 3Pulses Research Centre, Bangladesh Agricultural Research Institute, 
Gazipur, Bangladesh 
md.muktadir@sydney.edu.au

Identification and validation of bio markers and bio indicators to select drought tolerance genotypes 
under field conditions are paramount to plant breeding programs. Faba bean (Vicia faba) in general is 
prone to drought stress, but some genotypic variation occurs with the species. Five contrasting faba bean 
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genotypes were grown under rainfed and irrigated condition. Gas exchanges were measured on three 
randomly selected plants using a Walz GFS-3000 portable gas exchange system from 09:00 to 16:00 at 
least five times across the light period with a same fully expanded leaf. The same leaves which were used 
for gas exchange measurements collected in the evening to determine carbon isotope discrimination 
using Isotope Ratio Mass Spectrometry (IRMS). We also assessed most abundant carbohydrates and sugar 
alcohols through gas chromatography (GC) that accumulate under field conditions and the abundance of 
naturally occurring carbon isotopes in bulk leaf material to predict water use efficiency (WUE). Metabolite 
accumulation significantly differed in rainfed trail form irrigated one though the magnitude of water 
deficit was low.  Among the accumulated sugars, inter-specific variation in glucose was most prevalent 
among genotypes. A newly developed model was used to predict WUE based upon the abundance of 
carbon isotopes. A consistent offset was observed between measured WUE and predicted WUE, indicates 
the efficiency of the model for WUE prediction after critical explanation of the offset.

Abstract No. 28

Heat tolerance in basmati rice for high temperature stress

Ashu Singh, RS Sengar, Manoj Sharma, Reshu Chaudhary
Sardar Vallabh Bhai Patel University of Ag & Tech, Meerut, India 
ashubiot25@gmail.com

High temperature (HT) stress is one of the major abiotic stresses causing drastic reduction in the  plant 
growth, metabolism, and productivity, worldwide. Development and growth of plants involves various 
biochemical reactions that are sensitive to temperature. Plants are equipped with inherited defense 
mechanism like adaptive, avoidance, or acclimation to cope with HS. Plants also triggered the expression 
of stress-associated genes and accumulation of osmoprotectants, antioxidants, and other factors involved 
in thermotolerance. Here, four contrasting rice cvs.(Pusa RH 10, N22, Pusa Sugandh-5 and Vandana) were 
exposed to differential HS (30°C, 35°C, 40°C & 45°C) during anthesis stage. Expression analysis of SAGs 
showed maximum relative fold expression in Pusa Sugandh-5, as compared to other cvs. in response 
to differential HS. The expression of  HSP90 was observed maximum, as compared to other SAGs.To 
conclude, Pusa Sugandh-5 performed better under HS, as compared to other cvs. during anthesis stage.
However, there is a need to further characterize the identified rice cvs. using different molecular and 
biochemical tools in order to ascertain their behavior as thermotolerant.

Abstract No. 32

Strategies to improve heat stress tolerance in chickpea and dissecting the cross talk 
mechanism

Renu Yada, Sanjeev Kumar
Central University of Punjab, Bathinda, India
renukayadav445@gmail.com

In northern India, chickpea (Cicer arietinum L.) come across with terminal high-temperature stress during 
reproductive stage which leads to reduced yield. Hence, stable production of chickpea will depend 
on the development of new methods like ‘priming’ which allow improved adaptation to the drought 
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and heat stress. In the present experiment, 11 day chickpea seedlings were primed with mild drought 
stress and put on recovery stage by irrigating and finally exposed to heat stress of 38⁰C (4 hours), 35⁰C 
(8 hours) and 32 (12 hours). To study the effect of combinatorial stress, heat and drought stress were 
applied simultaneously.   Analysis of various physiological parameters like membrane damage assay, 
photosynthetic pigments, antioxidative enzyme, total sugars were estimated at all stages. To study 
the effect of heat stress on the metabolites of the plants GC-MS and HPLC were performed, while at 
transcriptional level Real–Time PCR of predicted heat stress-related genes was done. It was concluded 
that the heat stress significantly affected the chickpea plant at physiological and molecular level in all the 
five chosen varieties. Results also show a less damaging effect in primed plants by increasing the activity 
of antioxidative enzymes and increased expression of heat shock proteins and heat shock factors. 

Abstract No. 45

Relative efficiency of trait based and empirical selection for drought resistance in 
groundnut (Arachis hypogaea L.)

Vedprakash Yadav1, Baluram Ranwah2

1Rajasthan Agricultural Research Institute, Durgapura, India. 2RCA MPUAT, Udaipur, India 
yadavbreeding@gmail.com

The present investigation was carried out to determine the relative efficiency of trait based and empirical 
selection method and determine the role of environment under which selection was exercised. For 
identification of desirable genotype for various traits, the genotypes were sown in alpha design with 
three replication during kharif 2000 at research farm of college of Technology and Engineering under 
the ACIAR-ICAR-ICRISAT collaborative project on «more efficient breeding of drought resistant peanuts 
in India and Australia. Under this project new indirect selection scheme based on water use efficiency 
was formulated. It was termed as trait based selection(M1). This selection was exercised under drought 
(E1) and irrigated condition (E2) by four breeders at their respective centers viz., ICRISAT (C1), Jalgoan (C2), 
Junagadh (C3) and Tirupati (C4) in seven crosses viz., ICGS-76 × CSMG-84-1, ICGS-44 × CSMG-84-1, ICGV-
86031 × TAG-24, ICGS-76x ICGS-44, JL-220 × TAG-24, GG-2 × ICGV-86031 and K-134 × TAG-24. Out of these 
seven crosses first three were common at all the four centers and from rest four one is at each center.

Abstract No. 46

Genetic divergence and phenotypic stability across the cutting environments in lucerne 
(Medicago Sativa L.)

Vedprakash Yadav1, Gangaprakash Shukla2, R V Kumar2

1RARI durgapura, Jaipure, India. 2IGFRI jhnasi, Jhansi, India 
yadavbreeding@gmail.com

Alfalfa (Madicago sativa L.) were made to amine the extent of variability and genetic divergence amongst 
81 forage alfalfa genotypes of different geographical origin, The genotypes were grouped into 12 clusters 
in all the cutsand on pooled basis. The 2nd, nineth cluster having the maximum number of genotypes in 
forth cut followed by cluster 3nd in C3 and forth in C5 and cluster 4 have maximum number of genotypes 
followed by 10th clusters in pooled analysis. This envisaged that the genotypes grouped within a particular 
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cluster are more or less genetically similar to each other and apparent wide diversity is mainly due to 
the remaining genotype distributed over rest of the other clusters in various cutting environments 
and significantly correlated with GFY, plant spread, leaf weight, stem weight, protein content on pooled 
basis. Path-coefficient analysis revealed that number of primary branches, plants spread, leaf weight, L-S 
ratio and stem weight, stem grith were the most important characters controlling directly to fodder yield 
and quality in alfalfa. Linear portion was higher for number of nodes, number of primary branches and 
plant height, whereas for internodes length, stem girth, plant spread, GFY, DMY, L-S ratio, Leaf weight and 
stem weight showed greater portion of non-linear components of G x E interaction. The genotypes, IL-03-
36, IL-2000-60, IL-2000-113, IL-2000-117 and IL-2000-77 were identified as promising for hybridization on 
the basis of their genetic divergence, stability and per se performance for several traits particularly green 
and dry fodder yield and their quality. 

Abstract No. 47

Evaluation of rice (Oryza sativa L.) varieties for aerobic conditions

Donda Padmaja, Y Chandramoha, S Thippeswamy, B. Srinivas, R Uma Reddy 
PJTSAU, RARS, Jagtial, India 
suhanigpb@gmail.com

Rice (Oryza sativa L.) is the staple food for half of the world’s population and plays an important role in 
ensuring food security. Aerobic rice requires 60% less water and emitting 80%-85% less methane gas 
into the atmosphere. The goal of this study was to identify rice varieties under aerobic rice cultivation. A 
total of 24 varieties along with two checks were evaluated under aerobic conditions during kharif 2014. 
Genetic analysis showed significant variability for, days to 50% flowering, plant height, number of grains 
per panicle and grain yield.  High heritability estimates were observed for days to flowering (0.90), test 
weight (0.82), plant height (0.69) and grain yield per hectare (0.77). Results revealed significant positive 
association of plant height (0.49), panicle length (0.48) and test weight (0.28) with grain yield, indicating 
grain yield and these traits have the same physiological basis for expression. Path coefficient analysis also 
emphasized the importance of plant height, panicle length and test weight as they showed the highest 
positive direct effect (0.89. 0.38, 0.29) on grain yield.  Four varieties (JGL 20777 (5.14 t/ ha), JGL 21005 
(5.13 t/ha), JGL 23834 (5.09 t/ha) and JGL 20171 (4.96 t/ha) yielded more than 5.0 t/ha among the test 
entries. Among these, JGL20171 showed consistence performance in the last three years. Further, newly 
developed promising rice varieties are being evaluated in next year. These aerobic rice varieties will help 
to address water scarcity and environmental safety in the scenario of global warming.
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Abstract No. 52

Improved drought tolerance in chickpea (Cicer arietinum L.) through breeding 
approaches.

Rajendra Shende, R.S. Sengar
SVPUAT, Meerut, India 
sengar065@gmail.com

Chickpea (Cicer arietinum L.) is an important legume crop as a protein source across the world. It is 
mostly grown on arid and semiarid area where it faces drought stress at different growth stages. Drought 
stress exerts drastic effects on nutrient uptake, hinders the nodule formation and adversely affects 
yield and yield related components. Generally drought at any growth stage and organizational level is 
responsible for reduction in economic yield. Drought stress responses to the form of drought escape, 
drought avoidance and drought tolerance on the basis of significant variability present in chickpea 
germplasm; these mechanisms prevent chickpea crop from harmful effects of drought. Several breeding 
approaches using? could be made by to improve of chickpea germplasm against drought stress, that is 
introduction, hybridization, mutation breeding, marker-assisted breeding and omic techniques. These 
breeding approaches, especially marker-assisted breeding and omics, are further strengthened with the 
availability of the chickpea genome sequence. This highlighted the significance, status and advances in 
different breeding strategies for improvement of drought tolerance in chickpea. Realizing the adverse 
effects of drought stress, breeding efforts are essential for chickpea improvement. So, encompasses the 
interplay of drought stress, adaptations against drought stress and breeding strategies for improvement 
of drought tolerance in chickpea.

Abstract No. 53

Development and characterization of somatic hybrids between Brassica juncea and 
Sinapis alba having resistance against Sclerotinia sclerotiorum and heat stress

Preetesh Kumari1, Kaushal Pratap Singh2, Darshana Bisht3, Sundip Kumar3, S. R. Bhat1

1NRCPB, LBS building, IARI, Pusa campus, New Delhi, India. 2Botany department, Raja Balwant Singh College, Agra, 
India. 3Molecular Cytogenetics Laboratory, Molecular Biology & Genetic Engineering, College of Basic Sciences & 
Humanities, G. B. Pant University of Agriculture &Technology, Pantnagar-263145, Udham Singh Nagar, India 
preetesh79@gmail.com

Brassica juncea is susceptible to Alternaria brassicae, Sclerotinia sclerotiorum, pests for which no resistant 
sources are available in cultivated germplasm. Wild related species of Brassica are a treasure trove of 
genes for biotic and abiotic stress tolerance. In an attempt aimed at introgression of genes for Alternaria 
and high temperature tolerance, we have generated somatic hybrids of B. juncea + Sinapis alba.  A total of 
five hybrids were obtained and validated through morphological, cytological and molecular analyses. Of 
these, four somatic hybrids showed 2n=60 chromosomes which is the cumulative chromosome number 
of the parents. However, each of these four hybrids was morphologically different. Two somatic hybrids 
were very tall, vigorous and displayed mixed features of the parents.  Another two hybrids were similar 
to B. juncea in their gross morphology. Interestingly, one of the hybrids resembling B. juncea produced 
yellow colored seeds like the S. alba parent where as the other showed black and yellow mottled seed 
coat. The somatic hybrids gave resistant reaction to Alternaria black spot and Sclerotinia stem rot on 
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challenging with highly virulent pathogens procured from ITCC. The hybrids showed very high male 
and female fertility and were stable over the generations demonstrating that ploidy levels higher than 
tetraploid are feasible in Brassica. We did genomic in situ hybridization (GISH) to ascertain the chromosome 
constitution of the hybrids. When mitotic cells were probed with S. alba genomic DNA labeled with FITC, 
the two somatic hybrids showed hybridization signals with 24 chromosomes demonstrating presence 
of diploid chromosome complement of S. alba.

Abstract No. 54

Transcriptome profiling of wheat infested with corn leaf aphid, Rhopalo siphummaidis

Poonam Jasrotia, Prem Lal Kashyap, Sudheer Kumar, Gyanendra Pratap Singh
Indian Institute of Wheat and Barley Research, Karnal, India 
poonamjasrotia@gmail.com

The corn leaf aphid (CLA), Rhopalosiphum maidis (Fitch), is a serious economic pest of wheat in North 
Western Plains Zone of India. Host plant resistance is the preferred method to control CLA infestations. 
During 2017-18, a study was performed to analyze  the transcriptome assembly and gene expression of 
the wheat leaf samples before and after feeding by aphids using Illumina RNA sequencing. We compared 
the gene expression of tolerant wheat variety, HD 2967 in comparison to susceptible genotype, A-9-30-1 
before and after infestation by CLA. The transcriptome profiling of two genotypes before feeding by aphid 
(uninfested) generated 47,952, out of which   8378 genes were expressed only HD 2967 and 1074 were 
expressed in A-9-30-1. Furthermore, comparison of the transcriptome indicated 353 were unregulated 
while 1175 were down regulated. After feeding by aphids, 42655 were expressed in both the hosts. Out of 
which, 8378 genes were expressed in HD 2967 and 353 were expressed in susceptible host A-9-30-1.Also 
353 genes were found to be unregulated and 1175 genes were down regulated. It was observed that there 
was 11.0, 0.2, 15.8, 29.9, 14.1% decrease in the expression of genes expressed in both, only in HD 2967, 
A-9-30-1, unregulated and down regulated genes, respectively. Comparison of the transcriptome profiles 
of the wheat before and after feeding by aphids provided comprehensive gene expression information 
that could facilitate our understanding of the molecular mechanisms underlying feeding, ingestion and 
digestion. These findings will provide us a fundamental basis for aphid control in wheat through plant 
mediated RNAi strategy.

Abstract No. 119

Study of 24 groundnut genotypes for tolerance to salinity stress

Dhwani Sharma, Arunabh Joshi
RCA, MPUAT, Udaipur, India 
dhwaniisharma@gmail.com

Crop plants that are tolerant to soil salinity are needed for a sustainable food production in areas where 
there is salt build-up caused by irrigation practices. Twenty four groundnut (Arachis hypogaea L.) genotypes 
were screened in laboratory and field studies to identify genotypes tolerant to soil salinity. Plants were 
irrigated with, 50, 100, and 300mM NaCl solution, prepared artificially from table salt. Germination 
rate and percentage germination decreased with increasing salinity. UG158, UG161, UG163 UG168 
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UG172, UG175, UG177, UG178, UG179 UG182 UG5, GG7 and PM2 germinate up to 300mM, while others 
germinated with low percentages. Agronomic characters were significantly reduced by salinity above 
50mM NaCl. Biomass and growth decreased with increasing salinity. Data could not be taken for the 
genotypes UG169, UG175 and UG162 at 300mM as a result of complete mortality of genotypes. The traits 
from the salt tolerant genotypes could be a source for developing salt tolerant variants for improvement 
in groundnut production.

Abstract No. 125

Understanding the regulatory roles of microRNAs in response to arsenate stress in maize

Supriya Ghosh, Zahed Hossain
University of Kalyani, Kalyani, Nadia-741235, India 
sghosh.res@gmail.com

Arsenic poses serious threat to agricultural crop production in Asian and Southeast Asian countries like 
India, China and Bangladesh by contaminating the groundwater. Maize (Zea mays L.) is now becoming the 
wonder crop for many developing countries of Latin America, Africa and Asia. Recently, microRNAs a class 
of small regulatory RNAs have emerged as key players in regulatory responses of plants to both abiotic 
and biotic stresses. In order to understand the role of miRNAs in arsenate (AsV) stress response in maize, a 
comparative transcriptomic analysis was done by preparing two small RNA libraries from control and AsV 
stressed (50 µM) maize leaves. Overall, we identified 22 (16 conserved and 6 novel) up and 35 (33 conserved 
and 2 novel) down-regulated miRNAs from AsV challenged leaves. Gene ontology (GO) analysis revealed that 
predicted target genes of arsenic responsive miRNAs were associated with diverse biological processes such 
as plant growth and developmental (miR156s, miR166e-3p, miR166m, miR319b-3p), metabolic processes 
(miR159b-5p.3, zma_460, zma_468, zma_469), ROS generation (miR167d) and hormone signalling pathways 
(miR167d, miR159e.2, miR319b-3p). Furthermore, selected miRNAs and their corresponding target genes 
were validated by stem-loop qRT-PCR and qRT-PCR respectively. The miR319b-3p mediated down-regulation 
of GAMYB and low ARF3 transcript level might result in restricted shoot growth under AsV stress. Moreover, 
putative targets of AsV stressed novel miRNAs might play important regulatory roles under stress. Overall, 
the present study adds new insights into the adaptive mechanisms of maize seedlings towards AsV stress 
at post-transcriptional level.

Abstract No. 133

Estimation of genetic parameters and characters association in recombinant inbred 
lines of groundnut (Arachis hypogaea L.)

Aman Deep Ranga1, Sourav Kumar1, Mayur Darvhankar1, Sandip Kumar Bera2

1School of Agriculture, Lovely Professional University, Phagwara, India. 2ICAR- Directorate of Groundnut Research,  
Junagadh, India 
aman_ranga94@yahoo.com

A study was carried out in the department of Genetics and Cytogenetic at ICAR- Directorate of Groundnut 
Research (ICAR-DGR), Junagadh, Gujarat India during 2013-2014. Seventy four RIL’s of groundnut were 
evaluated for means and components of variability (genotypic and phenotypic), heritability, genetic 
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advance and interrelationship for yield and yield contributing characters. The estimates of phenotypic 
(PCV) and genotypic (GCV) coefficients of variation indicated that the values of PCV were higher than that 
of GCV for all the characters. High values of PCV and GCV were observed for plant weight, pod yield, kernel 
yield and harvest index indicating presence of sufficient genetic variability. High heritability coupled with 
high genetic gain for plant weight, pod yield, kernel yield and harvest index suggested selection could 
be effective for these traits. The results suggested that pod weight, pod yield biological yield, kernel yield 
and harvest index might be useful for selecting high yielding genotypes of groundnut.

Abstract No. 140

Agro-physiological traits for drought tolerance in Indian mustard

Vijay Veer Singh, R S Jat, M L Meena
ICAR-DRMR, Bharatpur, India 
singhvijayveer71@gmail.com

Growth and seed yield production of Brassica species have significantly decreased owing to drought 
conditions. Like any other crop, it also suffers from stringent droughts with fluctuating and un-predicting 
intensities. Therefore, it is an urgent need for drought proofing of the mustard crop. A number of 
physiological and morphological traits have been identified for rapid screening of mustard genotypes as 
drought indicators. Present study aimed at deciphering information on agro-physiological traits which 
may be used for screening of drought tolerant genotypes in mustard. 

Total 18 genotypes including 4 cultivars were evaluated for agro-physiological traits under stress (moisture 
at 50% field capacity) vis-a-vis under normal (moisture at 100% field capacity) conditions during 2016-
17 in the cemented blocks. The Pearson’s correlation matrix showed that leaf transpiration (0.86), leaf 
quantum (0.83) and root mass (0.73) were significantly correlated with seed yield under stress conditions 
(P value=0.01). Among the drought indices, ELWL (Excised Leaf Water Loss), RWC (Relative Water Content) 
and leaf chlorophyll content were significantly correlated with seed yield. Under stress conditions the 
genotypes BPR 1334-9, BPR-1679-3 and YHS 43-100 recorded the highest root mass. RWC was maximum 
in BPR-13349, BPR-1187-17 and BPR-1480-4. The minimum leaf water transpiration was recorded in BPR-
1480-4, BPR-1345-19 and YHS 113-123.

Abstract No. 142

Wheatgrass - An indeed boon for humanity

Abhishek Aneja, Aman Deep Ranga, Sourav Kumar, Mayur S. Darvhankar
School of Agriculture, Lovely Professional University, Phagwara, India 
aaneja45@gmail.com

In order to improve nutrient balance in a genuine way one must take young parts of plants (so called 
“green food”). Wheat grass is a kind of grass in which above-ground parts, roots, and rhizome are used 
to make medicine. It is a mainly found in India but its origin is still unknown. It is also known as”green 
blood”because it comprises of high levels of chlorophyll pigment that gives wheat grass products 
an unfamiliar green hue.  It is a concentrated source of nutrition which contains vitamin A, vitamin C, 
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vitamin E, calcium, magnesium, and amino acids. It contents certain chemicals that have antioxidant and 
anti-inflammatory properties. This is why some people think it might be helpful for conditions such as 
inflammatory bowel disease. Moreover, wheat grass is promoted to treat a number of conditions including 
the common cold, cough, bronchitis, fever, infections, inflamed mouth and throat and skin disorders like 
hemorrhoids, psoriasis, ivy, eczema, burns and thalassemia. Powdered wheat grass is also available in 
capsules, liquid suspensions, or as a powder to add to smoothies. The appropriate dose of wheatgrass 
depends on several factors such as the user’s age, health, and several other conditions. Currently there is 
no scientific matter are available which determine an appropriate dose of wheat grass. It is recommended 
that maximum amount of water should be consumed with the juice to get its benefits. 

Abstract No. 147

Development of liquid microbial inoculants for forage cowpea

RAMYA S1, Gulab Pandove2

1PAU, Ludhiana, India. 2PAU, RRS, Bathinda, India 
ramyagg10@gmail.com

Agriculture and livestock sectors are the backbone of Indian Economy. Fodder has an integral bond with 
livestock farming for profitable animal production. Nonetheless, the production and quality of fodder 
is not adequate to meet the prerequisite of growing livestock population. Forage cowpea is capable of 
enhancing the sustainability of livestock production by refining seasonal fodder productivity along with 
high nutritive value. But most of the farmers do not use cowpea rhizobia while sowing due to insufficient 
access to compatible microbial inoculants. Moreover, excessive use of chemical fertilizers results in 
contamination of environment, underground water and in turn results in health threats. Integrated Nutrient 
Management is propounded as a promising strategy for addressing such tribulations. Integrated plant 
nutrient management (INM) is an amalgamation of inorganic and organic nutrient sources. Microbial 
inoculants could play a predominant role in INM for sustainable agriculture. Keeping foresaid points in 
view, the present research was carried out to evaluate the pure culture of  Burkholderia sp., Burkholderia sp. 
(CP-AK-SPS-4) and Bradyrhizobium sp.   for plant growth promoting traits (IAA, siderophore, ammonia 
production, gibberellic acid and phosphate solubilisation). Moreover, the formulation of liquid microbial 
inoculants of Burkholderia sp., Burkholderia sp. (CP-AK-SPS-4) and Bradyrhizobium sp. was standardised 
using different polymers (Trehalose, PVA, PEG and Glycerol) and shelf life studies were carried out at 
ambient temperature. Further field experiments at two different agro climatic zones have been carried 
out for evaluating these liquid microbial inoculants for forage cowpea.

Abstract No. 148

Crop rotation decision using GIS-AHP technique in hooghly, West Bengal

Chiranjit Singha, Kishore Chandra Swain
Visva-Bharati, Santiniketan, India 
singha.chiranjit@gmail.com

The land-use suitability evaluation leading to fine-tuning of crop selections and rotations are very 
important in optimizing the land and labor productivities enhancing higher cropping intensities, producing 
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better crop yield. The Analytical HierarchyProcess (AHP) technique coupled with GIS software environment 
can be a unique tool for better land suitability studies. The AHP-GIS technique is used in land suitability 
study of crop rotation decision for Rice/jute (Kharif) and potato/lentil (Rabi) crop in Hooghly District, West 
Bengal, India. The study area covering nearly 300ha has been classified based on soil nutrient level with 
randomly selected seventy plot based soil analysis. The pairwise comparison matrix based ranking was 
carried out considering the importance of each parameter for rice crop in the region. The total area, being 
under major rice potato belt, could be classified from  the suitability view point to ‘highly suitable’ (S1) 
class occupying 29.2%, ‘and ‘not suitable’ (N) class 4.5% for rice, about  6.5% of land is ‘highly suitable’ (S1), 
‘and  nearly 2.1% area is ‘not suitable’ (N) for jute, 21.3% area under in ‘highly suitable’ (S1) and  nearly 0.1 
% is existed as in case of area under ‘not suitable’ class (N) for potato and ‘highly suitable’ class occupying 
12.4%, ‘and ‘not suitable’ class 3.0% for lentil. Using the application, jute crop was recommended for the 
area unsuitable for rice crop but classified as suitable for the jute crop in Kharif season. Similarly, area 
unsuitable for potato crop but classified as suitable for lentil crop were recommended for continue 
growing lentil in Rabi season.

Abstract No. 150

Production potential and economic feasibility of citronella (Cymbopogon winterianus 
L.) +maize ( Zea mays L.) & bajra (Pennisetum typhoides L.) intercropping Systems

Deepak Kumar1, A.K. Shrivastava2

1SVPUA&T, Meerut, Meerut, India. 2CSAUA&T, Kanpur, Kanpur, India 
deepak09675@gmail.com

The experiment was conducted during kharif 2015 at CSAUA&T, Kanpur to study the response of maize 
and bajra intercropping in citronella at different fertilizer levels. The experiment was laid out in RBD with 
9 treatment combinations. The soil was slightly alkaline in reaction with 0.21dS/m EC, low in OC and 
available N having medium available PK. The citronella (cv. Bio-13) was transplanted on 30.7.2010 at 60cm 
x 60cm spacing. Kharif Maize cv P-3441 and Bajra (86M84) was sown on 10.7.2015 . Maize and Bajra were 
harvested on 8 and 12.10.2015, respectively. The citronella herbs were harvested on 16.11.2015. After 
harvesting of citronella herbs, distillation was done for oil extraction. 

The results revealed that, System productivity in terms of Citronella oil equivalent yield (COEY) was 
significantly higher in sole citronella over all other treatments. Though, significantly highest weed 
population of different weed flora were found in maize and Bajra sole followed by C+M. Among the all 
other intercropping systems, significantly lowest weed population was found in C+B (2:3 row ratios with 
50% RDF). The highest gross and net returns/ha were recorded in C+M with 100% RDF followed by C+M 
(50% RDF), however the highest B: C ratio (3.79) was noticed in Citronella sole followed by citronella+maize 
with 50% RDF (3.75) but the lowest B: C ratio was observed in Bajra sole (2.58). The efficiency, in terms of 
LER was highest in C+M at 100% RDF (1.27) followed by C+B with 100% RDF (1.25).
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Abstract No. 157

Response of drought tolerant rice (Oryza sativa l.) Varieties to Pusa hydrogel under 
different establishment methods

Adesh Singh, Rajendra Kumar, Deepak Kumar, U.P. Shahi
SVPUA&T, Meerut, Meerut, India 
adeshsingh.dr@gmail.com

A field experiment was conducted during kharif 2016 at SVPUA&T, Meerut in well drained, slightly alkaline 
sandy loam soils to study the performance of drought tolerant rice (Oryza sativa L.) varieties under different 
establishment methods and moisture conservation techniques. The soil was low in N and medium in P 
and K. Four crop establishment methods, three varieties and two moisture conservation practices were 
tested in split-split plot design with 3 replications. Results revealed that the growth and yield attributing 
characters of rice were significantly higher under PTR whereas, the number of effective tillers/m2 and test 
weight was highest under DSR with wheat straw. The PTR rice exhibited 13% more grain yield as compared 
to DSR with wheat straw. The highest total N (92.0 kg/ha) and P (15.0 kg/ha) uptake was recorded under 
PTR whereas, K (105.2 kg/ha) under DSR with wheat straw. The variety IR 64 produced significantly highest 
dry matter, besides 8.0 and 18.6% more grains yield/ha than Sahbhagi and IR 64. The IR 64 produced 8.1 
and 15.7% more gross and net returns than Sahbhagi.  Pusa hydrogel @ 5 kg/ha over control resulted into 
4.1, 6.0 and 5.8% more plant height, number of tillers/m2 and DMP/m2, respectively. Further, rice produced 
3.1 and 3.4% more biological and grains yield/ha, respectively over without hydrogel. This treatment also 
had significantly more total uptake of NPK, besides higher gross returns/ha. PTR fetched 9.5 and 11.1% 
more gross and net returns, respectively over DSR with wheat straw. 

Abstract No. 167

Relationship among grain minerals densities in pearl millet for biofortification breeding

Mahalingam Govindaraj1, Anand Kanatti1, Kedar N Rai1, Wolfgang Pfeiffer2

1ICRISAT, Hyderabad, India. 2CIAT, Cali, Colombia 
m.govindraj@cgiar.org 

Increasing essential minerals in pearl millet grains through genetic biofortification can substantially 
contribute to alleviating the micronutrient malnutrition. A prerequisite is genetic variability for target 
micronutrients, and their association with other minerals traits. To study these, we embraced 14 
replicated field trials involving diverse germplasm, advanced breeding lines, inbred lines and hybrids, 
with determining grain macronutrient- (P, K, Ca, Mg) and micronutrient (Fe, Zn, Mn, Na). Results showed 
significantly larger variability for all mineral densities in all trials. A wider range of variability was observed 
for Ca (4.2-40.0mg 100 g-1), Fe (24-145mg kg-1), Zn (22-96mg kg-1) and Na (3.0-63mg kg-1). Inbred and 
hybrid parents showed larger variation than those observed for hybrids for all the mineral densities. This 
is expected as nutrient density in grains is under additive genetic control. Further, heritability for these 
nutrients was higher in magnitude suggesting simple selection for genetic improvement. Fe and Zn density 
were highly significant and positively correlated (r=0.58 to 0.81; P<0.01), Correlations of Fe and Zn with K 
and Na were negative, but weak and not always significant. Both Fe and Zn density correlated positively 
and significantly with Ca (r=0.26 to 0.61; P<0.05) and Mn (r=0.24 to 0.50; P<0.05) but the correlation with P 
and Mg were of low magnitude. The existence of genetic variation for minerals in agronomically superior 
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inbreds provides good prospects for genetic enhancement of these nutrients by selective-pedigree 
breeding. Correlation of grain macro- and micronutrients on Fe/Zn density suggested that, high Fe/Zn 
density traits can be improved simultaneously without affecting other grain nutrients in pearl millet.

Abstract No. 168

The effect of nitrogen limitation on the interception and using of radiation in spring 
canola cultivars

Abbas Biabani
Associate professor, Gonbad, Iran, Islamic Republic of 
abs346@yahoo.com

In order to estimate extinction coefficient (EC), radiation use efficiency (RUE) and coefficients of dry 
matter production (CDMP) in canola (Brassica napus L.), a factorial experiment was conducted based on 
an RCBD with four replications in 2013-2015, at Gonbad Kavous University, Iran. Treatments consisted 
of four canola cultivars (Hyola 401, Zarfam, Hyola 308 and RGS003) and three levels of nitrogen fertilizer 
(0, 50 % and 100 % of N fertilizer recommendation). The results showed that nitrogen fertilizer had a 
significant impact on light extinction coefficient, especially in the second year. The obtained figures of 
extinction coefficient for the cultivars ranged from 0.4 to 0.8, with the lowest at 100% recommended 
nitrogen for RGS003 in the second year. The amount of RUE was different during the two years in terms 
of nitrogen fertilizer for cultivars. The highest RUE (1.2 g MJ-1) was obtained at 100% nitrogen fertilizer 
for RGS003 in the second year. There was a significant effect of treatments on dry matter (P<0.05). The 
highest and lowest dry matter production was 1032.4 and 371.9 g m-2 day-1 at zero and 100 percent of N 
fertilizer recommendation and for Hyola 308 and RGS003, respectively.

Abstract No. 176

Yield and gap analysis of cluster bean through front line demonstration

Satyajeet
CCS HAU Krishi Vigyan Kendra, Jhajjar, Haryana, Jhajjar, India 
sjeet.hau@gmail.com

Maize spotted stem borer, Chilo partellus (Swinhoe), is a serious pest causing yield losses of 24.3-36.3%. 
Knowledge of genetics of resistance is a prerequisite for development of resistant cultivars. Present 
investigation was carried out to study the genetics of resistance to spotted stem borer C. Partellus and to 
find linked SSR marker using BSA. Twenty eight inbreds along with 2 checks were screened for C. partellus 
resistance by considering damage parameters like LIR, exit hole, dead heart and percent stem tunneling 
in field trial at ICAR-IIMR, New Delhi. Maize genotypes WNZPBTL 2 and HKI 1352 were selected as resistant 
and susceptible parents respectively. Individuals of F2 mapping population developed from WNZPBTL 2 
and HKI 1352 were phenotyped for the LIR and classified into 1 to 9 scales. F2 distribution of LIR indicates 
monogenic control of spotted stem borer resistance in maize with dominance of resistance. Screening 
of parents with 200 simple sequence repeat (SSR) markers identified 37 polymorphic markers across the 
genome. Chromosome 1, 5 and 6 revealed to carry most distinct genome whereas chromosome 1 was 
more similar between parents. Only one marker (bnlg1057) at map location bin1.06 showed polymorphism 
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between parents as well as bulks with distinct frequency of resistant and susceptible alleles. Strength of 
linkage between marker and trait in F2 was assessed by binary logistic regression which was significant 
with a value of regression coefficient 1.453. Additional twelve markers from identified bin1.06 flanking 
bnlg1057 were selected to identify closer marker to gene. 

Abstract No. 181

Characterization of transposable elements (TEs) in reference genome of mango 
(Mangifera indica L. cv Amrapali)

Pawan Jayaswal1, Ajay Mahto1, Sangeeta Singh1, Vandna rai1, Amitha Mithra 1, Kishor Gaikwad11, Nimisha 
Sharma2, Anand Singh2, Manish Srivastava2, Jai Prakash2, Usha Kalidindi2, Sanjay Singh2, Kasim Khan3, 
Rupesh Mishra3, Shailendra Rajan3, Anju Bajpai3, BS Sandhya4, Puttaraju Nischita4, KV Ravishankar4, MR 
Dinesh4, Neeraj Kumar5, Sarika Jaiswal5, MA Iquebal5, Dinesh Kumar5, Anil Rai5, Tilak Sharma1, Nagendra 
Singh1 
1National Research Centre on Plant Biotechnology, New Delhi, India. 2Indian Agricultural Research Institute, New 
Delhi, India. 3Central Institute for Subtropical Horticulture, Lucknow, India. 4Indian Institute of Horticultural Research, 
Bengaluru, India. 5Indian Agricultural Statistics Research Institute, New Delhi, India 
er.pawanjayaswal@gmail.com

Mango (Mangifera indica L.), a member of the family Anacardiaceae is an allotetraploid fruit tree with small 
genome size of 439 Mbp packed in 20 chromosomes (2n = 40) and known as ‘king of fruits’ in India for its 
rich taste, flavor, color, huge variability. Genome sequence assembly using FALCON PacBio diploid genome 
assembler resulted in an assembly of high-quality 401 Mbp (91.34% of genome coverage) of assembled 
reference genome of mango arranged in 9,500 contigs and 4,312 scaffolds.  De novo and homology 
based approaches for transposable element analysis revealed out of 401 Mbp of mango genome, 181.75 
Mbp (45.02%) was masked with repeat elements and which was comparatively higher from the closest 
related species Citrus sinensis (20.5%), Theobroma cacoa  (25.7%), and Vitis venifera (23.90%). We have 
identified both retrotransposons and DNA transposons in mango and proportionally retrotransposons 
were higher (18.48%) than the DNA transposons (10.03%, CACTA, CMC-EnSpm, CMC-Transib, Ginger, 
hat, Mariner, MITE, MULE, Novosib, P, PIF-Harbinger, RC/Helitron, TcMar, Zisupton). Most dominant class 
of the TEs being gypsy (6.05%) and copia (9.90%) belonging from the LTR superfamily. Comparatively 
LINEs and SINEs which belong to non-LTR retrotransposons, only made up 1.11% and 0.84% of the mango 
genome respectively. In contrast of the total identified interspersed repeat simple and low-complexity 
repeats contributed only 1.36 % and 0.27% of the mango genome. Advancement in the sequencing 
technology and bioinformatics analysis provide enough information about the transposable element 
in the mango genome which will be  further useful  for the  study of  impact of TEs on associated gene 
families. Abstract No.
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Abstract No. 185

Studies on weather and diseases relationships in soybean [Glycine max. (L.)] In different 
growing environments.

Amith G
UAS, Dharwad, India 
amithnaik055@gmail.com

Soybean, [Glycine max (L.) Merrill] is known as golden bean and miracle crop of the 20th century. Low 
productivity of soybean both at national and state level is also attributed to moisture stress and biotic 
stress factors like weeds, insect pests, and diseases. Globally, loss of more than seven million tonnes of 
soybean is said to be due to diseases alone (Sinclair, 1988). Among the important pathogens known to 
affect soybean crop, sixty-six are fungi, six are bacteria, eight are viruses and seven are nematodes (Sinclair, 
1978). It is also well known that the biotic factors themselves are affected by abiotic environmental 
situations like rainfall distribution pattern, radiation/sunshine, temperature, and humidity parameters. It is 
the case with soybean diseases too. Further, it has also been indicated in the projected climate scenarios 
that the weather conditions could cause a shift in virulence pattern of pathogens as well as the severity 
of diseases.

The present study was envisaged by considering the effect of weather parameters on diseases during 
the crop growing period. Experimental was carried out under the rainfed condition on the farms of Main 
Agricultural Research Station (MARS), University of Agricultural Sciences, Dharwad (UASD) during the kharif 
season of 2017. From the experiment, we reported that the crop stage from 35 to 50 DAS was susceptible 
to disease incidence in all growing environments. In different growing environments, the second growing 
environment has the highest diseases grade when it compared to other two growing environments.

Abstract No. 191

Unravelling plant response to microbial inoculants for growth promotion and nutrient 
uptake in chickpea (Cicer arietinum L.) through shotgun proteomics

Renu S1, Upasana Sahu2, Khan Mohd. Sarim1, Ratna Prabha1, D.P. Singh1, Munish Kumar3, Anil Kumar Saxena1 
1ICAR-National Bureau of Agriculturally Important Microorganisms, Maunath Bhanjan, Mau, U.P., India. 2ICAR- Indian 
Institute of Soil Science, Bhopal, M.P., India. 3Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, 
U.P., India 
renuiari@rediffmail.com

The poor productivity of chickpea, in many regions of India is mainly due to imbalance in application of 
nutrients and use of traditional varieties.  A vast pool of bacterial isolates at ICAR-NBAIM were screened 
for various PGP activities and  bioformulations of promising strains along with chickpea rhizobium were 
tested in field during the two successive rabi seasons (2015-2016; 2016-2017) at CSAUA&T Kanpur for PGP 
and nutrient uptake in var Awarodhi. The consortium of bacterial strains Bacillus subtilis subsp. stercoris RII-
4 and Klebsiellla sp NC1 along with rhizobium gave significantly higher yield and  nutrient uptake. In 
order to decipher plant response upon microbial inoculants shot gun proteomics from shoot; root and 
nodules of plants from treated and non-treated plants at 60 DAS was done. The trypsinized peptides were 
separated by reversed-phase nano-LC and  data was processed by MassLynx 4.1 WATER software. Proteins 
were identified in chickpea database through PLGS search engine. The metabolic, cellular and  molecular 
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functional assignment of each identified protein was obtained by UniProt. Comparison between treatment 
and also within tissues of same treatment revealed that carbon, nitrogen and energy metabolic pathways 
were affected upon microbial treatment. Proteins involved in transferase activities, biosynthesis of  amino 
acids, defense enzymes, microtubule based movements, stress responsive proteins, etc were some of the 
important proteins enhanced by the microbial treatment. These findings throw light on the alteration 
of proteome in response to the microbial inoculants for PGP and  nutrient uptake within the plant tissue 
and between treated and non-treated plants.

Abstract No. 201

Stress affects plant growth and development

Sujan Singh Bimal 
Royal Hollway, Univerisity of London, London, United Kingdom. IISER, Mohali, Chandigarh, India 
suji92@gmail.com

Crop improvement against environmental stress is challenging and it should be aided by a better 
understanding of how plants adopt to stress at the cellular and molecular levels. Arabidopsis 
thaliana provides a model system to study drought tolerance, one of the most important abiotic stresses 
plants must cope with. There are numerous adaptive responses to minimize the harmful effects of drought 
stress. We have gained some understanding to these processes by studying the transcriptional changes 
to drought stress. Mild drought stress restrains early leaf development; leaf cell number and size are 
reduced, but growth is remarkably adaptable, as division and expansion rates are identical to controls 
within a few days of leaf initiation. We are investigating the cellular and molecular mechanism underlying 
cell cycle inhibition in young proliferating leaves of Arabidopsis thaliana and emphasising the value 
of characterizing multiple time-of-day specific growth effects;when subjected to mild osmotic stress. 
Exposure of proliferating leaves to mild stress leads to a rapid reduction in cell division rate, a faster onset 
of endoreduplication, and an early mitotic exit. These growth processes are coordinated with external 
growth promoting or limiting factors by intertwined signalling cascades. The aim of this research is to 
learn more about the mechanisms underlying mild stress-mediated growth inhibition via rapid reduction 
of cell cycle and cell division upon stress onset. The outcome will help to elucidate key regulators and to 
design methods to engineer plant architecture and growth parameters for future human needs. 

Abstract No. 208

Molecular characterization of Gs2 and Fd-Gogat genes and their response to nitrogen 
starvation in common wheat and its progenitors

Gayatri .1,2, Subodh Kumar Sinha1, Prabir Kumar Paul2, Pranab Kumar Mandal1 
1National Research Centre on Plant Biotechnology, New Delhi, India. 2Amity Institute of Biotechnology, Amity 
University, Noida, India 
gayatritehlan@gmail.com

Enhanced N assimilation of bread wheat (AABBDD, 2n = 42, allohexaploid) evolved from three closely 
related ancestral diploid species (2n = 14), T. urartu (AA), Ae. speltoides (SS=BB), and Ae. squarrosa (DD); is 
imperative for sustainable agriculture. However, little is known about the potential of the wheat progenitors 
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to achieve resistance/tolerance against the diseases and abiotic stresses, especially under N starvation 
condition. Nonetheless, GS2 and Fd-GOGAT are the two critical enzymes involved in primary N assimilation 
of plants and assimilate over 95% of the available ammonia into glutamine and glutamate via GS/GOGAT 
cycle; thus it would be meaningful for us to investigate the comparative molecular analysis of GS2 and 
Fd-GOGAT genes among wheat and its progenitors under N stress. Therefore, hydroponically grown 14 
days old seedlings of ten selected accessions (two accessions for each A, B, D, AB and ABD genomes) were 
used for comparative analysis of their performance (biomass, chl, total soluble protein, N content) under 
optimal (8mM) and starved N (0.08mM) conditions. Cloned CDS, protein sequences and phylogenetic 
analysis for both the genes revealed high homology. In addition, PROSITE database revealed biologically 
important signatures for both genes. In-silico identified genomic sequences showed 13 and 33 exons for 
GS2 and Fd-GOGAT respectively in wheat and its progenitors. Moreover, N stress significantly regulated 
the expression of both the genes in all accessions except B genome accessions. Hence, this study might 
shed light on better understanding of these genes in wheat and its progenitors under N starvation to 
improve N assimilation in wheat.

Abstract No. 213

C3-CAM transition as a tool to develop climate smart C3 crops

Kamal Krishna Pal
ICAR-Directorate of Groundnut Research, Junagadh, India 
kkpal9426476749@gmail.com

Around 89%, 4% and 7% of all plants on earth are C3-, C4- and CAM-type, respectively. The CAM plants 
are four- and ten-times more water-use efficient than C4- and C3-plants, respectively. Though CAM is 
widespread in nature and is believed to have arisen independently many times from their ancient C3-
photosynthetic progenitors, their occurrence in terrestrial ecosystem is limited mostly to perennials 
among 36 families. Water stress being the ultimate selective force for terrestrial CAM, possibility exists 
for its presence in annual agricultural crops. To meet increasing demand of food grains in future, we need 
to produce more from arid and semi-arid tropics with less water and under intense drought condition. 
However,  success will depend on developing C3 drought-tolerant cultivars equipped with water-use 
efficiency (WUE), net carbon gain, reproductive efficiency, and yield besides reduced photorespiration. 
This could be possible with selection of facultative C3-CAM transited cultivars having ‘Crassulacean acid 
metabolism’ (CAM) pathway of photosynthesis, which concentrates CO2 around Rubisco by employing a 
temporally separated dual carboxylation module: phosphoenolpyruvate carboxylase (PEPC) during night-
time and Rubisco during day-time with inverse stomatal behaviour. By shifting all or part of CO2 uptake 
mechanism to night-time, CAM plants can use 20-80% less water to produce amounts of biomass 
comparable to C3- and C4- plants. Development of such cultivars will impart tolerance  to drought, heat 
and salinity and will facilitate vertical and horizontal spread of agriculture in barren and salinity affected 
areas. Thus, development of climate smart crops with C3-CAM transition would be feasible in foreseeable 
future.
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Abstract No. 215

SKUA 494: a novel early derivative from pusa sugandh 3 basmati rice developed for 
hill rice ecologies

Najeebul Rehman Sofi, Asif B. Shikari, Mehrajuddin Sofi, Farooq A Sheikh, Ghazala H. Khan, Manzoor A. 
Ganai, Ashaq Hussain, Nazir A. Bhat, Fayaz A. Mohiddin, Gulam A. Parray
Sher e Kashmir University of agricultural Sciences & Technology of Kashmir, Anantnag, India 
najeeb_sofi@rediffmail.com

Basmati rice is a diversified varietal group of speciality rice with global acceptance for uniquely long slender 
grains, fluffy texture and aroma characterized by geographical niches. Premium returns from basmati 
cultivation prompted farmers to adopt its commercial production that was having few limitations related 
to maturity. Change of preference  also boosted its demand at the consumer level. This necessitated the 
development of basmati variant (SKUA-494) having extra-early heading and cold tolerance features. SKUA-
494 is a derivative of Pusa Sughand-3(PS3) developed through secondary selection of early transgressive 
variant from its uniform population using pureline breeding methodology. The newly developed basmati 
variant SKUA-494 exhibited superior yield and earliness by period of 15-20 days than PS3. SKUA-494 
though being secondary selection depicts a marked difference for heading date with respect to PS3 
having considerable and significant adaptive edge. SKUA-494 exhibited a yield potential of 5.5-6.0 tonnes/
ha under multilocation testing with superiority of 13% over PS3. Gene based SSR profiling of SKUA-494 
revealed distinctive polymorphic loci as well as similarities to PS-3 progenitor where Badh-2 locus showed 
aroma specific allele for both the lines for presence of aroma due to 2AP. SKUA-494 revealed high tolerance 
to blast having hulling, milling and head rice recoveries of around 77%, 61% and 50%, respectively and 
intermediate amylose content (24.1%), alkali spreading value of 5.5 and soft gel. The variety has a net 
cost benefit ratio of 1.81 against the 1.25 of other popular rice varieties and is a candidate variety for 
doubling farmer’s income.

Abstract No. 218

C3-CAM transition as a tool to develop climate smart C3 crops

Kamal Krishna Pal 
ICAR-Directorate of Groundnut Research, Junagadh, India 
kkpal9426476749@gmail.com

Around 89%, 4% and 7% of all plants on earth are C3-, C4- and CAM-type, respectively. The CAM plants 
are four- and ten-times more water-use efficient than C4- and C3-plants, respectively. Though CAM is 
widespread in nature and is believed to have arisen independently many times from their ancient C3-
photosynthetic progenitors, their occurrence in terrestrial ecosystem is limited mostly to perennials 
among 36 families. Water stress being the ultimate selective force for terrestrial CAM, possibility exists 
for its presence in annual agricultural crops. To meet increasing demand of food grains in future, we need 
to produce more from arid and semi-arid tropics with less water and under intense drought condition. 
However,  success will depend on developing C3 drought-tolerant cultivars equipped with water-use 
efficiency (WUE), net carbon gain, reproductive efficiency, and yield besides reduced photorespiration. 
This could be possible with selection of facultative C3-CAM transited cultivars having ‘Crassulacean acid 
metabolism’ (CAM) pathway of photosynthesis, which concentrates CO2 around Rubisco by employing a 
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temporally separated dual carboxylation module: phosphoenolpyruvate carboxylase (PEPC) during night-
time and Rubisco during day-time with inverse stomatal behaviour. By shifting all or part of CO2 uptake 
mechanism to night-time, CAM plants can use 20-80% less water to produce amounts of biomass 
comparable to C3- and C4- plants. Development of such cultivars will impart tolerance  to drought, heat 
and salinity and will facilitate vertical and horizontal spread of agriculture in barren and salinity affected 
areas. Thus, development of climate smart crops with C3-CAM transition would be feasible in foreseeable 
future.

Abstract No. 219

Integrated approaches to combat abiotic stress in wheat

Mamrutha HM, Rinki Khobra, Rakesh Kumar, Ratan Tiwari, Ravish Chatrath, GP Singh
ICAR-Indian Institute of Wheat and Barley Research, Karnal, India 
mamrutha.M@icar.gov.in

The major abiotic stress of wheat in India includes drought and high temperature. Although more than 
90% of the wheat area sown in India has access to irrigation, major parts face water deficits due to limited 
water availability particularly at critical plant growth stages. The whole wheat cropped area in India 
experiences heat. The central and peninsular zones  experience heat stress all through the crop season 
and significant parts of north-western and north-eastern plains experience terminal heat. The ICAR-IIWBR 
being a nodal institute for wheat research in India is mandated with both applied and basic research 
programmes to mitigate the effect of abiotic stress on wheat production. In the wheat co-ordination 
system, extensive multilocation testing of the genotypes at various hotspots for abiotic stress across 
India was carried out. Based on these efforts, the drought and heat tolerant varieties and genetic stocks 
were identified. The novel and precision phenotyping methods were developed to identify the relevant 
markers and trait-based genotypes for heat and drought tolerance. The basic research with respect to 
physiological, biochemical and anatomical mechanisms associated with drought and heat tolerance 
was done to understand the tolerance mechanisms in different wheat genotypes. The transgenics were 
developed using SHN1 transcription factor and the genome editing has also been initiated at ICAR-IIWBR 
to develop drought and heat tolerant wheat genotypes. With all these integrated approaches we could 
able to address major abiotic stresses of wheat and to maintain sustainability of wheat production under 
abiotic stress in India.

Abstract No. 220

Characterizing the role of lignin biosynthesis pathway in modulating resistance against 
sheath blight in rice

Gurdeep Kaur1, Swatismita Dhar Ray2, Pallavolu M Reddy2 
1TERI School of advanced studies, New Delhi, India. 
2The Energy and Resource Institute, New Delhi, India 
simkyvirdi1990@gmail.com

Rice is a major staple food grains for 50% of the world’s population. India ranks second in the production 
of rice after China. However, rice is affected by bacteria, fungi and viruses that cause damage to rice 
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plant, thus reducing its productivity. Mostly, rice suffers significant losses from two devastating fungal 
diseases - rice blast and sheath blight. Rice sheath blight is caused by the soil-borne fungal pathogen 
Rhizoctonia solani Kuhn, which results in yield loss up to 50% in susceptible cultivars. Complete resistance 
against sheath blight has not been identified in either commercial rice cultivars or wild related species. 
Few QTLs, which are associated with sheath blight resistance have been identified in rice. Analysis of the 
genes present on these QTLs revealed potential target genes which may have involvement in sheath 
blight resistance. Interestingly, genes related to lignin biosynthesis pathway were observed to be present 
in these QTLs. Lignin acts as a natural barrier to pathogen attack and is synthesized by phenylpropanoid 
pathway. Hence, it is hypothesized that increased flux of metabolite to phenylpropanoid pathway through 
shikimate pathway may result in enhanced lignin biosynthesis and hence resistance to R. solani infection. 
Overexpression of genes associated with lignin biosynthesis pathway may result in diversion of metabolite 
flux towards lignin formation, which can provide resistance to sheath blight disease in rice.

Abstract No. 221

Optimization of regeneration and genetic transformation of Manipur black rice with 
citrate synthase gene for enhanced phosphorus uptake from soil

Nanditha Krishnan Vimalakumari1, Archana Verma2, Pallavolu M Reddy2 
1Teri School of Advanced Studies, New Delhi, India.
2The Energy and Resources Institute, New Delhi, India 
nandithakrishnanv@gmail.com

Black rice also referred to as magic rice is a super food with varied health benefits. Black rice contains the 
antioxidants and anthocyanins, which are known to be cancer fighting, and beneficial for cardiac health 
and inflammatory conditions. Black rice also contains high amounts of dietary fibre, vitamins B and E, 
niacin, calcium, magnesium, iron and zinc compared to white rice. Phosphorus (P) is an essential nutrient 
required for plant growth, development and reproduction. P is one of the most inaccessible nutrients in 
soil as it is fixed and immobilized in insoluble inorganic and organic forms and become unavailable to the 
plants. The release of organic acids into the rhizosphere, which is a P starvation response leads to metal 
chelation and subsequent desorption of P from the soil matrix resulting in increased P availability. We 
hypothesize that the transgenic rice plant equipped with the machinery to synthesize and secrete citrate, 
will not only efficiently promote the release of absorbable Pi from the insoluble compounds through 
the action of carboxylic acid, but also will promote proliferation of beneficial microbiome in rhizosphere 
promoting better nutrient uptake/assimilation and pathogen resistance, contributing to better plant 
growth and yield. In this study we have standardized the regeneration of black rice from callus and have 
developed transgenic black rice lines overexpressing citrate synthase gene through biolistic method. The 
analysis of transgenic lines is in progress and the results will be presented.
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Abstract No. 243

Genotypic variation in growth and productivity of short duration aman rice in 
Bangladesh

Md. Arifur Rahman Khan 
Bangabandhu Sheikh Mujibur Rahman Agricultural University , Gazipur , Bangladesh 
arifkhanbsmrau@gmail.com

The aim of this study was to compare growth and yield performance of new advanced rice lines along 
with five released varieties of aman rice in Bangladesh. For this purpose a field experiment was conducted 
at the research field of Agronomy Department of Bangabandhu Sheikh Mujibur Rahman Agricultural 
University during Aman season of 2017. Twenty five day old seedlings were transplanted in the main 
filed in a randomized complete block design with three replications. The new advanced rice lines BU-R-
Acc-01, BU-R-Acc-02, BU-R-Acc-03, BU-R-Acc-04, BU-R-Acc-05, BU-R-Acc-06, BU-R-Acc-07, BU-R-Acc-08, 
BU-R-Acc-09, BU-R-Acc-10 and BU-R-Acc-11 were compared with BRRI dhan49, BRRI dhan57, BINA dhan7, 
BU dhan1 and BU dhan2. Results showed that rice variety BRRI dhan57 and advanced line BU-R-Acc-01, 
BU-R-Acc-06, BU-R-Acc-09 and BU-R-Acc-10 matured in same time [80 days after transplanting (DAT)] in 
the field. Although the tallest plant (140.18 cm) was observed in BU-Acc-07 but maximum tiller number 
(12.00) was observed in BU-R-Acc-01. The highest panicle length (24.38 cm) and filled grains per panicle 
(159.37) was recorded in BRRI dhan49 but the advanced line BU-R-Acc-06 produced the highest grain 
yield (5.18 t ha-1) coupled with the highest biological yield (11.15 t ha-1) but failed to show the highest 
harvest index. Thus it appears that this line is not efficient in converting total dry matter into grain yield, 
the ultimate target of crop production. The results may help physiologists and breeders to determine 
physiological and morphological features of the advanced line BU-R-Acc-06 that contribute the most to 
increase dry matter partition into grain.

Abstract No. 248

Diurnal variations in photosynthetic pigments and chlorophyll fluorescence in stay 
green wheat (Triticum aestivum L.) under high temperature conditions

Pramod Kumar 
ICAR- IARI, New Delhi, India 
pramodk63@yahoo.com

A field study was carried out by selecting two wheat genotypes viz. DL 1266-1 and Arina   166 which 
maintain greenery after anthesis under high temperature conditions. Objective of the present study 
was to analyze diurnal variations in photosynthetic pigments and chlorophyll fluorescence parameters 
in wheat during grain filling under high temperature conditions. High temperature stress was imposed 
by delaying sowing date i.e. 12nd January. Diurnal variations in temperature affected all the parameters 
associated with photosynthetic pigments and chlorophyll fluorescence.   Under high temperature 
conditions, PSII efficiency (Fv/Fm) was reported maximum early in the morning, afterwards it decreased 
up to midday and then it recovered in the late afternoon. Photosynthetic pigments (chlorophylls and 
carotenoids) and the minimal fluorescence (Fo), on the contrary, were low in the early morning and highest 
during noon time. Over the course of the sunny day, initial decrease and subsequent increases in both 
photochemical quenching (qP) and the efficiency of excitation capture by open PSII centers (Fv’/Fm’) 
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were observed. However, a contrary trend was found in the changes of non-photochemical quenching 
(NPQ) that increased from morning to afternoon and decreased thereafter which suggested the role of 
xanthophyll pigments in photoprotection of photosynthetic machinery during midday hours. Genotypic 
diurnal varations in photosynthetic pigments and chlorophyll fluorescence parameters particularly of 
carotenoids, total carotenoids/ total chlorophyll ratio and non-photochemical quenching (NPQ) were 
sharper in DL 1266-1 as compared to Arina 166. Present study indicated that zeaxanthin cycle pigments 
based photoprotective mechanism is much stronger in DL 1266-1 as compared to Arina 166.

Abstract No. 253

Weed management strategies for direct seeded rice

A.K. Verma
IGKV, RAIPUR, India 
dranilverma1973@gmail.com

The study was conducted at Indira Gandhi Krishi Vishwavidayalaya, Raipur (Chhattisgarh) during wet 
season of 2014 and 2015 in silty clay loam soil. The treatments comprised application of T1-XR-848 
Benzyl Ester 2.5% EC (w/v) @ 25 ml a.i. ha-1, T2-XR-848 Benzyl Ester 2.5% EC (w/v) @ 31.25 ml a.i. ha-1, 
T3-XR-848 Benzyl Ester 2.5% EC (w/v) @ 37.5 ml a.i. ha-1, T4-Bispyribac-Na 100% SC @ 25 ml a.i. ha-1, T5- 
Azimsulfuron 50% DF @ 35 g a.i. ha-1, T6- Pyrazosulfuron ethyl 10% WP @ 20 g a.i. ha-1, T7- Hand weeding 
at 20 & 40 days after sowing (DAS) and T8- Untreated control. The experiment was laid out in RBD with 
three replications. The dominancy of sedges was more than in 2014-15 and broad leaved weeds were 
found more dominated weed species in 2015-16. Results revealed that hand weeding at 20 and 40 DAS, 
applications of Bispyribac-Na @ 25 ml a.i. ha-1 and XR-848 Benzyl Ester @ 37.5 ml a.i. ha-1 were found similar 
with respect to weed density, weed biomass, weed control efficiency, yield attributes and yield of direct 
seeded rice as compared to other weed management practices. Among the doses of XR-848 Benzyl Ester, 
the dose of 31.25 ml a.i. ha-1 of XR-848 Benzyl Ester was found effective when sedges were dominated in 
direct seeded rice. While, the dominancy of broad leaved weeds in addition to sedges were effectively 
controlled by the dose of 37.5 ml a.i. ha-1 of XR-848 Benzyl Ester.

Abstract No. 254

Identification of genomic region(s) responsible for high iron and zinc content in rice

Shilpi Dixit1,2, Uma Maheshwar Singh1, Ragavendran Abbai1, T Ram3, Vikas Kumar Singh1, Amitava Paul2, 
Parminder Singh Virk4, Arvind Kumar1,5 
1International Rice Research Institute (IRRI), South-Asia Hub, ICRISAT Campus, Telangana, Hyderabad, India. 2Visva-
Bharati University, Santiniketan, West Bengal, India. 3Indian Institute of Rice Research (IIRR), Hyderabad, India. 
44HarvestPlus, ICRISAT Campus, Hyderabad, India. 5International Rice Research Institute, DAPO BOX 7777, Manila, 
Philippines 
shilpidixit2711@gmail.com

Micronutrient especially iron and zinc-enriched rice hold immense promise for sustainable and cost-
effective solutions to overcome malnutrition. In the present study, marker-assisted breeding (MAB) 
approaches were utilized to develop mineral denser lines for iron (Fe) and zinc (Zn). A BC2F5 population 
(RP-Bio226 × Sampada) was used to localize genomic region(s)/QTL(s) for Fe and Zn together with yield 
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and yield-related traits. Genotyping of mapping population with 108 SSR markers resulted in a genetic 
map of 2317.5 cM with an average marker distance of 21.5 cM. Mean grain mineral concentrations in 
the mapping population across the two seasons ranged from 10.4-17.5 ppm for Fe and 11.3-22 ppm for 
Zn. Based on the multi-season phenotypic data together with genotypic data, a total of two major QTLs 
(PVE of 17.1 %) for Fe and two major QTLs (PVE of 34.2 %) for Zn were identified. Comparative analysis 
across the two seasons has revealed four consistent QTLs for Fe (qFe1.1, qFe1.2, qFe6.1 and qFe6.2) and two 
QTL for Zn content (qZn1.1 and qZn6.2). Additionally, three metaQTLs for grain Fe and two for grain Zn have 
been identified. In-silico analysis of the candidate genomic regions identified several candidate gene(s) 
for Fe and Zn concentration in rice. The identified QTLs for grain iron and zinc could be utilized in GAB.

Abstract No. 255

Fe/Zn transporter genes identified in Triticum aestivum L. through whole seedling 
transcriptome for biofortification

Om Prakash Gupta, Vanita Pandey, Ritu Saini, Tushar Khandale, Vipin Kumar Malik, Sneh Narwal, Seva 
Ram, Gyanendra Pratap Singh 
ICAR-IIWBR, Karnal, India 
op.gupta@icar.gov.in

To better understand the molecular mechanism of Fe and Zn transport in wheat we conducted   a 
transcriptome analysis experiment at seedling stage of a total four extreme Fe/Zn rich and deficient 
wheat genotypes (Sonora-64 (Fe-57.97; Zn-29.3), Vinata (N-8223) (Fe-59.98; Zn 33.19), PAU 1660 (Fe-
59.98; Zn-30.05), DBW-17 (Fe-33.38; Zn-27.88). One-month old seedlings grown in sand culture were 
subjected to transcriptome analysis which showed a total of 415.03 million (150X2) reads. Furthermore, 
assembly resulted into  176891, 178525, 218802 and 209227 transcripts respectively. About 62.81% of 
transcripts were functionally annotated using Uniprot. Ten GO terms in molecular function category 
showed about ~1.96% heme binding, ~3.4% zinc ion binding and ~3.8% metal ion binding transcripts. 
Pathway analysis showed that maximum transcripts belong to phenylpropanoid pathway.  Among them, 
28 key transcripts were found to be involved in Fe/Zn uptake and translocation. These transcripts showed 
differential expression across the genotypes. Heatmap analysis of the differentially expressed genes 
showed maximum accumulation in PAU1660 followed by Sonoara 64, Vinata and DBW 17. The expression 
data resulted from transcriptome was further validated using qPCR which showed similar trends. Thus, 
this study reports repertoire of genes associated with high Fe/Zn in hexaploid wheat and a proof concept 
for deployment of transcriptome information for validation in mapping population and its use in marker 
assisted selection for biofortification of wheat with Fe/Zn.
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Abstract No. 260

Transcending from candidate genes to haplotypes for understanding silicon mediated 
stress responsiveness in rice

Ragavendran Abbai1, Vishnu Varthini Nachimuthu1, Shamshad Alam1, Arvind Kumar1,2, Vikas Kumar Singh1 
1International Rice Research Institute (IRRI), South-Asia Hub, ICRISAT Campus, Hyderabad, India. 2International Rice 
Research Institute (IRRI), Metro Manila, Philippines 
r.abbai@irri.org

The genetic basis of silicon mediated salinity and blast responsiveness was uncovered using GWAS 
coupled with haplotype-based approach. Firstly, an association mapping panel of 150 lines possessing 
all the haplotype variants of Oslsi1 (silicon influx transporter) was established from the 3K panel (3000 
rice genome) of IRRI, Philippines. Seedling stage salinity and blast screening were performed under 
controlled conditions in hydroponics system, following previously standardized guidelines both in the 
presence and absence of silicon. We employed an integrated pipeline involving meta-expression, GWAS, 
and haplotype analysis to uncover the genetic basis of target traits. Key components such as severity 
score, shoot length, shoot and root biomass and root architecture related traits were recorded for all 
the lines, both in the presence and absence of silicon. Interestingly, upon GWAS, retrotransposons were 
majorly found to be associated with root architecture under silicon supplementation. Further, superior 
haplotypes associated with root architecture were determined, which could be deployed in haplotype-
based breeding. We strongly believe that this case study displays the significance and robustness of GWAS 
and haplotype-based perspective in the light of mapping and future rice improvement. 

Abstract No. 265

Characterization of elite genotypes of Linum usitatissimum L. (Flax) based on 
morphological and biochemical parameters

Darshana Patra 
Department of Plant Breeding and Genetics, College of Agriculture, OUAT, Bhubaneswar, Odisha, Bhubaneswar, India 
darshanapatra93@gmail.com

The investigation entitled “Characterization of elite genotypes of Linum usitatissimum L. (Flax) based on 
morphological and biochemical parameters” was carried out to study the extent of genetic variability 
among 52 elite linseed genotypes. Biochemical characterization of elite linseed genotypes for fifteen 
characters was carried out using Gas Chromatography and Near infrared Spectroscopy. There exists 
a highly significant difference among these linseed genotypes for the different morphological 
characters under study as revealed through the analysis of variance (ANOVA). For all the morphological 
characters studied among the set of linseed genotypes, the genotypic coefficient of variation was 
found to be lower than the phenotypic coefficient of variation. High PCV and GCV values were recorded 
for single plant yield which suggests the possibility of improving these traits through selection. High 
heritability accompanied with high genetic advance was observed in single plant yield indicating that 
simple selection may improve the expression of the character by the action of additive gene effect. 
Path coefficient analysis revealed that traits like total number of branches, capsules per plant, seeds 
per capsule, thousand seed weight had high positive and direct effect on seed yield revealing its 
effectiveness towards the direct selection. Days to 50% flowering, branches per plant, capsules per 
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plant, single plant yield were more contributing towards genetic divergence. Genotypes like V1K1-
99-40, V1K2-99-57, V1K2-99-48, OL-98-6-2, LMS-47-2K can be considered as top yielders based on 
per se performance and recommended for commercial cultivation in Odisha through multilocational 
yield trails and future breeding programmes. 

Abstract No. 287

Role of sugar partitioning in imparting tolerance to sugar beet grown under salinity 
stress

Wassem Naguib1, Anjali Anand1, Bhupinder Singh2 
1Division of Plant Physiology, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2CESCRA, ICAR-Indian 
Agricultural Research Institute, New Delhi, India 
w.b.maher@hotmail.com

Soil salinity, mainly in the form of NaCl, is one of the major environmental factors that limit plant growth 
and crop productivity worldwide (Munns and Tester 2008). In India, nearly 6.72 Mha land is occupied by 
salt-affected soils which are located in 14 states and one union territory (Mandal et al. 2009). In order to 
maximize the utilization of the available cultivable and degraded land, the introduction of cash crops 
like Sugar Beet offers a solution in these areas, as it can grow in soils containing 85–140 mM NaCl. A 
laboratory screening of five indigenous cultivars (IISR-COMP1, LS-6, LKC-HB, LKC-2006 and LKC-LB) was 
conducted to identify the cultivars tolerant to salinity at the germination stage. LKC-HB was selected for 
tolerance to 150 and 200 mM salinity stress and LKC-2006 as susceptible based on susceptibility index 
(0.71, 1.47) and reduction in seedling dry weight (33.2%, 69.0%); Vigour index I (9.7%, 27.3%) and Vigour 
index II (33.6%, 64.3%) for tolerant and susceptible genotypes, respectively, at 200mM NaCl over non 
saline control. Further, these two contrasting cultivars were grown in hydroponic culture without and 
with 150 mM NaCl solution and subjected to 14CO2 to trace the partitioning of sugars in different organs 
in the tolerant and susceptible cultivar. The differential accumulation of sugars in both the genotypes 
suggested the role of sugars towards tolerance under salinity stress. HPLC analysis of sugar profile will be 
discussed to emphasize on the sugar responsible for imparting tolerance in Sugar Beet.

Abstract No. 291

Improvement of abiotic stress tolerance in rice through conventional and molecular 
approaches

J N Reddy1, S Bharathkumar1, Pragnya Pramita Jena1, R S Panda1, J L Katara1, O N Singh1, B C Marndi1, P 
Swain1, K Chakraborty1, N K Singh2 
1ICAR-National Rice Research Institute, Cuttack, India. 2ICAR-National Research Centre on Plant Biotechnology, New 
Delhi, India 
jnreddycrri@gmail.com

In rainfed lowlands, rice production is severely affected by various abiotic stresses like drought, 
submergence and salinity. To improve the yield potential under this situation, a recently released flood 
tolerant variety Swarna-Sub1 has been improved by incorporating a pair of QTLs for grain yield under 
drought (DTY2.1 and DTY3.1). In addition to drought, submergence and salinity are other major abiotic 
stresses in rainfed lowlands. In the present study, two popular rice varieties (Pooja and Pratikshya) under 
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shallow lowland situation in Odisha have been improved for submergence tolerance by incorporating 
major QTL Sub1 and another variety Gayatri has been improved for salinity tolerance with major QTL 
Saltol through marker assisted backcross breeding (MABC). Among the three improved Swarna-Sub1 
lines (CR 3925-22-1, CR 3925-22-5 and CR 3925-22-7) tested in All India Coordinated trials (AICRIP), CR 
3935-22-7 (IET 25673; CR Dhan 802; Subhas) has been identified by Variety Identification Committee 
(VIC) in its meeting held on April 14, 2018 at Hyderabad for submergence and drought prone areas in 
Bihar and Madhya Pradesh. Similarly, lines developed for submergence tolerance in the background of 
Pooja (CR 3932-7 and CR 3932-9) and Pratikshya (CR 3933-17 and CR 3933-22) are being tested under 
AICRIP during the current year 2018. The lines developed with ‘Saltol’ in the background of Gayatri are 
under preliminary testing for yield and salinity tolerance in Odisha.  Rice varieties developed under this 
programme with tolerance to the major abiotic stresses (drought, submergence and salinity) will help in 
reducing yield losses under unfavorable lowland situations.

Abstract No. 299

Screening of rice cDNA library for identification of putative interactor(s) of XopF effector 
of the Xanthomonas oryzae pv. oryzae

Aditya Kulshreshtha, Kalyan K Mondal 
ICAR- Indian Agricultural Research Institute, New Delhi, India 
aditya.ihbt@gmail.com

Rice bacterial blight is a devastating disease that severely affects rice production globally. It is caused by 
Xanthomonas oryzae pv. oryzae (Xoo). To cause infection, Xoo secretes effector proteins directly into the 
rice cells through a type 3 secretion system (T3SS). We have previously shown that XopF effector of Xoo 
is essential for bacterial growth and suppression of PAMP-triggered immunity (PTI). Now it is pertinent to 
search the putative interactor(s) for the XopF. The objective of the present study is therefore to identify 
the putative rice interactor(s) of XopF. We employed yeast two-hybrid (Y2H) system for searching the 
interactors. The complete sequence of xopF gene (accession: KF939317) was PCR amplified and cloned 
into yeast bait vector in fusion with GAL4 DNA binding domain. Before library screening, the expression 
of XopF was examined for toxicity and autoactivation of the reporter gene. We did not find any toxicity 
and auto-activation potential of the XopF on the nutritional dropout medium. To induce the expression 
of potentially interacting rice genes, the plants (Pusa Basmati 1) were infected with Xoo (race 4) and total 
RNA was extracted. The extracted RNA was used as a template for cDNA synthesis and complete rice 
cDNA library was cloned into yeast prey vector in fusion with GAL4 activation domain. The library was 
transformed into yeast Y187 strain. The transformed library is being screened for putative XopF interactor(s). 
The outcome of this study will be useful in the development of effective disease resistance strategies.
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Abstract No. 304

Rice transcripts that are deferentially expressed during bacterial blight development 
by Xanthomonas oryzae pv. oryzae

Geeta Verma1, Aditya Kulshreshtha1, Yuvika Rajrana1, P J Handique2, Kalyan K Mondal1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 
2Department of Biotechnology, Gauhati University, Guwahati, India 
geeta_verma01@yahoo.co.in

Xanthomonas oryzae pv. oryzae (Xoo) is a most devastating pathogen causing bacterial leaf blight in rice. 
The bacterium injects effector proteins directly into rice cells through type III secretory pathway. This study, 
investigated the change in rice transcriptome upon challenge with virulent Xoo wild and avirulent Xoo 
mutant (lacking functional T3SS). Xoo strains used were Race 4 (Delhi) and BB17 (Assam). A null mutant 
of hrpX gene (Xoo ΔhrpX) was developed for both the strains. To determine transcript abundance, the 
rice plants were infected with wild and mutated Xoo strains and total RNA was extracted at different time 
intervals including 2, 6 hours (early response) and 12, 16 hours (late response) of post infiltration. A total 
of 1084 differentially expressed genes (DEG) were found to be associated with physiological processes 
including plant defense, cellular homeostasis, metabolism and hormone signaling. Out of total DEG, 149 
genes were up-regulated as early responsive category (118 in response to Delhi strain; 31 genes against 
Assam strain). Among 483 late responsive up-regulated genes, 431 genes were in response to Delhi strain, 
while 52 genes against Assam strain. Out of total 452 down-regulated genes, 208 genes were of early 
responsive (167 against Delhi strain; 41 against Assam strain) and 244 genes were of late responsive genes 
(209 against Delhi strain; 35 against Assam strain). The relative expression of these genes is being further 
validated through quantitative real-time PCR analysis. This study will help in identifying novel pathways 
involved in plant defense and thereby developing plant resistance. 

Abstract No. 306

Transformative rice breeding: next gen breeding program modernization initiative

Sanjay K Katiyar1, Joshua N Cobb1, KM Iftekharuddaula2, NG Enghwa3, George P Kotch4, Sandeep 
Bhandarkar5, Sunil Nair5, Girish Chandel5, Arvind Sarawgi5, Ram Lakhan Verma6, Rameshwar Sah6, Sushanta 
Dash6, Mayank Rai7, Sanjay Chetia8 
1International Rice Research Institute, Manila, Philippines. 2Bangladesh Rice Research Institute, Gazipur, Bangladesh. 
3EiB- CIMMYT, Manila, Philippines. 4EiB- CIMMYT, Mexico, Mexico. 5Indira Gandhi Krishi Vishwavidyalaya, Raipur, India. 
6ICAR- National Rice Research Institute, Cuttack, India. 7Central Agril University- Barapani Campus, Barapani, India. 
8Assam Agril University, Jorhat, India 
s.katiyar@irri.org

Producing sufficient rice to feed the rising global population is a huge challenge. The public sector NARES 
breeding programs of developing world, need to be strengthened and transformed at the greater pace 
to essentially deliver the higher rate of genetic gain for rice yield with more resilient, nutritious and 
productive rice varieties in shorter time. Emerging technologies and advances in genomics, breeding 
and informatics offer huge opportunities. However, the pace of integrating emerging technologies 
to modernize the NARES breeding programs in the developing world is extremely slow and complex. 
Transformative Rice Breeding (TRB) is a “Breeding Program Modernization Initiative” for transforming 
public sector rice breeding programs of Asia and Africa. Transformative Rice Breeding- makes breeding 
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more precise, efficient, fast and cost effective by changing the strategy, operations and re-structuring the 
overall breeding pipeline. Six TRB modules include 1. Demand-led Breeding, 2. a “population breeding” 
based Modern Breeding Scheme, 3. Speed Breeding technologies, 4. Genomic Selection and Precision 
Breeding, 5. Smart Breeding Tools (Automation, Digitization and Decision Support Tools), and 6. Robust 
Seed Systems. In this initiative, IRRI and NARES from South Asia and Eastern & Southern Africa have joined 
hands to create a space for information sharing, collaborative learning, access to tools, technologies and 
services to transform their existing rice breeding programs to increase the rate of genetic gains, speed 
up breeding, and increase the efficiency. The overall strategy, activities, developments and outputs of 
TRB programs at NARES in India, Bangladesh and ES Africa will be discussed. 

Abstract No. 311

Allelic characterization of submergence (Sub1) locus in 21 days submergence tolerant 
rice genotype and cloning of Sub1 specific CRISPR/Cas9 construct

Subhashree Subhasmita, Jawahar Lal Katara, Madhuchhanda Parida, Parameswaran Chidambaranathan, 
Umakanta Ngangkham, Sanghamitra Samantaray, RK Sarkar, JN Reddy
ICAR-National Rice Research Institute, Cuttack, India 
jawaharbt@gmail.com

Submergence is a recurring problem in the rice-producing rainfed lowlands of south and south-east 
Asia. Developing rice cultivars with tolerance to submergence along with agronomic and quality traits 
acceptable to farmers is a feasible approach to address this problem. About 75% of the world’s lowland 
rice is grown in the belts across Eastern India. The well characterized Sub1 gene provides submergence 
tolerance for 14 days. However, additional genes are the needs of today for imparting flood tolerance 
up to 21 days (3 weeks) or more because of regular flooding pattern in India and south-east Asia due to 
climate change. A genotype, AC 20431B which gives submergence tolerance up to 21 days was identified 
by ICAR-NRRI, Cuttack. For identification of the gene(s) responsible for 21 days submergence tolerant, 
Swarna sub1 was used as one of the parents to cross AC20431B towards the development of a mapping 
population. Using F2 population of the cross, we could identify a putative linked marker, RM27322 which is 
further being confirmed using BC1F1 generation. Moreover, the Sub1 locus in AC20431B was also assessed 
using a total of 10 gene-based markers. It was found that Sub1A tolerant allele is also present in AC20431B 
along with Sub1B and Sub1C genes. Guide RNA specific for Sub1 gene was designed for editing the Sub1A 
tolerant allele in AC20431B through CRISPR/Cas9 based gene editing, which was cloned in binary vector 
and mobilized into Agrobacterium. The genome editing of the locus Sub1A in AC20431B might help in 
understanding the association of Sub1 with extended (21 days) submergence tolerance.

Abstract No. 314

Improving wheat nutritional quality: progress and future perspectives

Sewa Ram, Sneh Narwal, Omprakash Gupta, Vanita Pandey, Gyanendra Pratap Singh 
ICAR-IIWBR, Karnal, India 
sewa.ram@icar.gov.in

Wheat is an important cereal crop which contributes significantly in food and nutritional security of India. 
Though, it contains significant quantity of protein, carbohydrate, fat, minerals and vitamins required for 
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human health, there are problems with respect to their bioavailability leading to the “hidden hunger”. 
Therefore, enhancing wheat micronutrient density and their bioavailability for humans and monogastric 
animals could lead to both improved human health, reduced pollution and more sustainable agriculture. In 
the present investigation, one thousand wheat genotypes including released varieties (300) in India, 
mutant lines (500) generated using EMS mutagenesis in the background of wheat variety PBW 502, and 
synthetic hexaploids (200) were used to assess variability of Fe, Zn, and phytase, phytic acid and phytase 
levels using microlevel test developed in our laboratory. Ten mutant lines were developed for very high 
phytase levels having more than 2-fold higher phytase available in the wheat varieties. High heritability 
for phytase (0.98) and phytic acid (0.82) was observed, indicating the potential for improving phytase 
levels in wheat and thus enhancing bioavailability of Fe and Zn to human beings. This is the first report 
of evaluating a large germplasm of wheat for both phytase and phytic acid levels and the development 
of high phytase and low phytic acid lines through mutation breeding. The progress made and the future 
perspectives in genetic and agronomic strategies for improvement of nutritional quality in wheat will 
be discussed.

Abstract No. 316

Bioengineering of cyanobacterial CO2-concentrating mechanism (CCM) in rice

Gurbir  Kaur  Sidhu1, Pallavolu M Reddy2 
1TERI school of advanced studies, new delhi, India. 2The Energy and Resources Institute, new delhi, India 
ritianoop@gmail.com

As the world’s population increases, there is going to be severe food shortages. To ensure future food 
security, multiple creative efforts seek to overcome limitations to crop yield. The greatest limitation to 
increased crop yield is photosynthetic inefficiency, particularly in C3 crop plants. Photosynthesis in C3 plants 
is limited by features of the carbon-fixing enzyme RubisCO (Ribulose-1,5-bisphosphate carboxylase/
oxgenase), which exhibits a low turnover rate and can also react with O2 instead of CO2, leading to 
photorespiration. A long-term strategy to enhance crop photosynthesis and yield involves the introduction 
of CO2-concentrating mechanisms (CCMs) into plant chloroplasts. Cyanobacterial CCMs involves a 
series of membrane-based pumps for CO2 and bicarbonate (HCO3

-), and special microcompartments 
called carboxysomes, which contain Rubisco. HCO3

- is pumped into the cell, then converted to CO2 in 
the carboxysomes by the enzyme carbonic anhydrase. The resulting high local CO2 concentrations 
create conducive environment for Rubisco to fix CO2 efficiently, and thus almost eliminating O2 fixation. 
Engineering the cyanobacterial CCM into the rice plant chloroplast is an approach that can lead to 
enhanced photosynthetic yield by compartmentalizing CO2 fixing biochemical reaction to confer new 
capabilities on transgenic plants. We have chosen to explore the possibility of producing simplified 
CCMs from cyanobacteria to produce transgenic rice plant expressing bioengineered carboxysomes for 
enhanced photosynthesis. 
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Abstract No. 332

Use of specialized packing materials to prolong the seed longevity and storability in 
groundnut

Sharanappa H1, S B Patil Patil2, P H Kuchanur1, N M Shakuntala1 
1University of Agriculture Sciences Raichur, Raichur, India. 
2University of Agriculture Sciences Dharwad, Dharwad, India 
patilsb13@gmail.com

A laboratory experiment was conducted at Department of Seed and Science and Technology, College 
of Agriculture, Bheemarayangudi, University of Agricultural Sciences,  Raichur to know the influence 
of specialized packaging materials on storability of groundnut  seeds. Treatment composed of the 
freshly harvested seeds of K-9 variety of groundnut kernel and pods were stored in specialized packing 
materials viz., Super grain bag, Purdue  improved crop storage (PICS) bag and polylined (700 gaues) 
gunny bags (PLGB) with four replications under ambient conditions. The monthly observations recorded 
on seed quality  parameters up to eight months. The results revealed that, pods stored in PICS bags 
recorded significantly higher germination percentage (90.0 %), shoot length (6.0 cm), root length (18.3 cm) 
and seedling vigour index (2130) at initial month of storage. Whereas, after eight months of storage it was 
observed that germination percentage was (78.0 %), shoot length (3.3 cm), root length (11.8 cm), seedling 
vigour index (1173). Both kernel and pods were stored in PICS bag recorded better results compared to 
other bags. When compared to kernel and pods, pods showed best result since kernel is protected by shell. 
The kernels are very delicate so that embryo loss is more. Hence, seed quality parameter affected. Among 
packaging material PICS bag has three layer hermitic storage bag which is air tight moisture impervious 
bag compared to other super grain and polylined gunny bags. From this study it can be concluded that 
PICS bag found best storage bags for groundnut pods than that of other packaging bags.

Abstract No. 339

Development of near-isogenic Lines for photoperiodic genes E3 and E4 in soybean 
(Glycine max)

Rachana Tripathi1,2, Nisha Agarwal1, Sanjay Gupta1, Giriraj Kumawat1, Shiv Kumar1, Gyanesh Satpute1, 
Virendra Singh Bhatia1, Milind Ratnaparkhe1, Suresh Chand3 
1Indian Institute of Soybean Research, Indore, India. 2Devi Ahilya Universitysity, Indore, India. 3Devi Ahilya University, 
Indore, India 
rachanatripathi1@gmail.com

Near Isogenic Lines have been developed in a number of crop species via the backcross breeding method. 
In soybean Maturity gene E1, E2, E3, E4, E5. E6, E7, E8, E9, and J have been found to control the flowering 
time and maturity in Soybean. Out of which E1, E2, E3, E4, and E7 are photoperiodic genes. Effect and 
interactions of these genes in the same genetic background have not been analyzed till now. Therefore, 
Near Isogenic Lines (NILs) for E3 and E4 genes were developed using marker-assisted selection in the 
background of popular soybean variety JS 97-52 which was confirmed to have dominant alleles of these 
genes. An exotic donor EC 390977 from Taiwan was used as a source of recessive alleles of these genes. 
Three generations of marker-assisted backcrossing were completed using allele-specific markers for E3 
and E4 loci. Background genomic recovery was calculated in BC3F3s using 300 polymorphic markers and 
it ranged from 72 to 95% for e3e3e4e4 77.5 to 95% for e3e3E4E4 and 72 to 92% for E3E3e4e4 genotypes 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 36

 Plant Sciences (Field Crops)Day-1 :  21 February, 2019

BC3F4s were phenotyped for agronomical traits along with parents in 3 sowing dates. Analysis of 
phenotypic data revealed that average days to flower decreased by 5-6 days when recessive alleles at E3 
and E4 are present together. 

Abstract No. 342

Development of genetic stocks for photoperiodic and maturity genes in soybean 
(Glycine max L. Merr) Variety SL958.

Nisha Agrawal1,2, Rachana Tripathi1, Sanjay Gupta1, Giriraj Kumawat1, Gyanesh Satpute1, Shiv Kumar1, 
Milind Ratnaparkhe1, Virendra Singh Bhatia1, Meeta Jain2 
1Indian Institute of Soybean Research, Indore, India. 2Devi Ahilya University, Indore, India 
nisha.agwl01@gmail.com

Soybean adapts to large latitudinal zones from 50°N to 40°S but its individual accessions adapt to a very 
narrow latitudinal band. Photoperiodic (E1, E2, E3, E4) and growth habit (Dt1) genes affect latitudinal 
adaptation and these genes have been cloned and characterized. These genes interact with each other 
and control flowering, maturity and growth habit of the plant. Specific combinations of these genes 
have been found to confer adaptation to specific zones and these have been identified in the US, China, 
Canada through the development of genetic stocks. Information regarding the role of these genes in our 
country is lacking. We have identified the sources of different alleles of these genes with e1-as (JS 95-60); 
e3, e4 and Dt1 (EC 390977) and e2 (EC 538828 and JS 20-34) alleles and developing genetic stocks in 
the background of YMV resistant soybean variety SL 958 by transferring their alternate alleles through 
marker-assisted backcrossing programme. Marker analysis and Sanger Sequencing of exonic regions of 
SL 958 have determined its genotype as E1/E3/E4/dt1 at these loci whereas, E2 through marker analysis. 
Parental polymorphic survey using 872 SSR markers spread across 20 linkage groups identified up to 201 
polymorphic markers between recipient SL 958 and donors Parents. Marker-assisted foreground selection 
has been used to identify true hybrids and backcrosses. Background selection helped identify BC1 plants 
with genome recovery of up to 86% in BC1

Abstract No. 358

TALE gene based phylogeny reflects diversity within the population of Xanthomonas 
oryzae pv. oryzae strains causing bacterial blight of rice

Thungri Ghoshal, Kalaivanan N S, Kalyan K Mondal 
ICAR Indian Agricultural Research Institute, New Delhi, India 
ghoshal.thungri@gmail.com

Xanthomonas oryzae pv. oryzae (Xoo) is a major rice pathogen that causes bacterial blight. Race 4 is a 
predominantly prevailing one of the virulent strains of Xoo in the north-western region of India. It uses 
several Transcription Activator Like effector (TALE) proteins to successfully induce infection in rice. We 
previously identified the presence of variable TALE genes in race 4. Here we analyze phylogenetic relation 
based on a TALE gene from Xoo race4. The TALE gene sequence from race4 was aligned with the sequences 
available in GenBank for other Xoo strains of Asian countries including Korea, Japan and Philippines. 
Phylogenetic tree was drawn using MEGA 6.0 version software. The sequence similarity analysis indicated 
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that the sequenced TALE gene from Indian Xoo race 4 shared 97.8% with Xoo strain from India (IX280), 
Philippines (PXO61, PXO79, PXO83, PXO211, PXO236) and Korean strain (KACC10331). However, it is 
interesting to see that different strains from a given country also varied in their sequence similarity. This 
indicates that TALE gene varies greatly both across as well as within a given Xoo population. The Indian 
Xoo race4 shared 50-60% similarity with Xoo strains from others including Japan (MAFF311018) and 
other Philippines strains (PXO71, PXO99A, PXO145, PXO282, PXO524, PXO563, PXO602). This study clearly 
depicted that Indian Xoo strain shared high degree of similarity with Korean and with few strains from 
Philippines while it distantly related to Japanese strain. This insight would help in predicting the putative 
function of TALEs in Indian Xoo strain sharing higher similarity.  

Abstract No. 359

Heterosis and combining ability studies using a5 cytoplasmin pearl millet [Pennisetum 
Glaucum (L.) R. Br.]

Jyoti Giriyappanavar, Chandrakant Soregaon, Bandenavaz Athoni, Babu Motagi 
College of Agriculture, Vijayapura, India 
Ckantds@gmail.com

The line×tester analysis involving fifty hybrids, fifteen parents (five lines and ten testers) and three 
checks including two national checks (GHB558 and 86M38) and one commercial check Kaveri super boss 
was used to assess the magnitude of heterosis and combining ability with respect to grain and fodder 
yield and its component traits in pearl millet under rainfed conditions.Twenty five pearl millet hybrids 
exhibited significant standard desirable heterosis over GHB558, fourteen hybrids over 86M38 and five 
hybrids over the best check Kaveri super boss for grain yield. Whereas sixteen hybrids over GHB558, 
thirteen hybrids over 86M38 and five hybrids over the best check Kaveri super boss exhibited significant 
standard desirable heterosis for fodder yield. Two hybrids viz., ICMA 09888×A5RLT 113 (3,710.42 kg/ ha 
grain yield and 11,728.40 kg/ ha fodder yield) and ICMA 09888 × A5RLT 122 (3,540.22 kg/ha grain yield 
and 9,259.26 kg/ ha fodder yield) were superior for both grain and fodder yield. The analysis of variance 
for combining ability indicated that, mean sum of squares due to female × male interaction were highly 
significant for all the characters except for days to 50 per cent flowering, panicle length and number of 
productive tillers per plant. ICMB 09888 (female) and A5RLT 122 (male) were good general combiners 
for both grain and fodder yield. A5RLT 112 and A5RLT 113 among males were good combiners. Hybrids, 
ICMA 02444 × A5RLT 122 (825.4) and ICMA 07999 × A5RLT 102 (4602.8) registered maximum sca effects 
and were superior for grain and fodder yield respectively. 
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Abstract No. 361

MicroRNA mediated regulation of drought-stress tolerance in contrasting maize lines

Anuradha Gautam1,2, Krishan Kumar1, Ishwar Singh1, Shivani Sharda2, K.C. Upadhyaya3, Pranjal Yadava1,4 
1ICAR- Indian Institute of Maize Research, New Delhi, India. 2Amity Institute of Biotechnology, Amity University, 
NOIDA (U.P.), India. 3School of Life Sciences, Jawaharlal Nehru University, New Delhi, India. 4Department of Biology, 
Stanford University, Stanford, CA, USA 
anu.gautam10@gmail.com

Maize is the major food crop worldwide far exceeding rice and wheat in terms of global production. 
MicroRNA (miRNA) mediated gene regulation has been found to play an important role in drought stress 
adaptation. In our study, the small RNA profiles of two contrasting maize genotypes were studied to 
identify differentially expressed miRNAs and their target genes under drought. Drought tolerant genotype 
HKI-335 and drought susceptible MGUD-22 were grown under glasshouse conditions and  drought 
was imposed at the seedling stage. Leaf RNA samples of both genotypes were subjected to small RNA 
profiling through Next Generation Sequencing (NGS) for miRNA identification. Photosynthetic rate, 
stomatal conductance and Relative water content were found to be drastically reduced in MGUD-22 
under drought. MiRNA differential expression analysis revealed 30 known miRNAs in HKI-335 and 44 
miRNAs in MGUD-22. Novel miRNAs found were 132 in HKI-335 and 178 in MGUD-22. MiR827; miR528a,b; 
miR396b,e,f were found to be common in both the lines. MiR169a; miR2118b,c; miR397a were unique 
to HKI-335 whereas, miR408b; miR162; miR1432 were unique to MGUD-22. Treatment wise comparison 
under the control and drought conditions revealed 35 known miRNAs under control whereas 49 under 
drought conditions. Novel miRNAs identified were 172 and 147 respectively. MiR408a; miR169a,b,m; 
miR156a,j were common in both control and treated conditions. Target prediction of miRNAs was done 
using psRNATarget webserver. Different transcription factors were identified as targets of majority of the 
miRNAs. Detailed study of the interaction of these mirna-mRNA targets will further help in decoding the 
gene regulatory network under drought stress.

Abstract No. 363

Variability for sugar content and its stabilization in a segregating population of 
sugarcane (Saccharum spp. hybrids)

Swapna M1, Dinesh Kumar Pandey2 
1ICAR-Indian Institute of Sugarcane Research, Lucknow, India. 2ICAR-Indian Institute of Sugarcane Research 
(Superannuated)d) , Lucknow, India 
sugarswapna@gmail.com

Sugarcane, an emerging source of green energy, is the primary source of sugar in the world. Crop 
improvement efforts have concentrated mostly on improving sugar content. In a self population from the 
sugarcane genotype CoLk 7901, the seedling generation (250 clones) gave a wide variation with respect 
to the sugar content, indicated by the Hand refractometer brix observations. Approximately 18 % of the 
clones had a high sugar content (HR Brix >20 %) in the seedling generation. The unselected population 
in the first clonal generation, after a cycle of vegetative propagation gave rise to a lower frequency of 
high sugar clones (~15 % with HR Brix values  >20 %), with some of the high sugar genotypes showing 
a reduced sugar content. A stabilization of the trait was indicated in the second and subsequent clonal 
generations with 12% of the total genotypes consistently exhibiting high sugar content during the peak 
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period. In a self population from CoS 96268, ~22 % and 17 % of the genotypes exhibited high HR Brix 
values in the seedling generation and third clonal generation respectively. Even though the vegetative 
propagation following the initial sexual cycle is expected to fix the trait, in this study, slight variations in 
the frequency of high sugar clones were observed  from the seedling to clonal stage. The complexity of 
the sugarcane genome and heterozygosity may have some role in this phenomenon, with the optimum 
chromosomal combinations for high sugar content getting stabilized in the later generations. This has 
implications in the sugarcane varietal development programmes. 

Abstract No. 364

Databases and softwares for marker assisted metagenomics analysis

Ritwika Das1, Anil Rai2, Anu Sharma2 
1Indian Agricultural Research Institute, New Delhi, India. 2Indian Agricultural Statistics Research Institute, New Delhi, 
India 
ritwika2693@gmail.com

Advancement in sequencing technologies has revolutionized microbial ecology and diversity studies. 
Traditional isolation and cultivation of microorganisms cannot explain 99% of total microbial diversity 
present in the biosphere. So the new technology, metagenomics is introduced to study the genetic 
materials recovered directly from environmental samples. The metagenomic data analysis pipeline 
mainly consists of sequencing of reads, error removal, OTU clustering, taxonomic annotation, statistical 
analysis and data storage. Two major approaches of metagenomics are random shotgun approach and 
targeted approach. The targeted approach involves sequencing and PCR amplification of several marker 
genes which can uniquely distinguish different types of prokaryotic and eukaryotic microorganisms. 
Before data analysis, OTU clustering is needed to cluster the DNA fragments obtained from a sample of 
mixed species into similar groups with proper taxonomic levels. Among different types of markers, 16S 
rRNA gene is preferred for bacteria and archaea. Whereas for fungi and eukaryotes, preferred markers 
are internal transcribed spacer (ITS) and 18S rRNA genes respectively. Clustering can be done either by 
homology based approach where each read is compared with reads present in reference databases or 
composition based approach using several machine learning techniques. Several databases are developed 
to store the reference sequences of marker genes for homology studies and many computational tools 
are developed to efficiently perform the clustering and data analysis. In this review, an overview is given 
on currently available softwares and databases for performing marker assisted metagenomics analysis 
along with their corresponding advantages and disadvantages. 

Abstract No. 366

Investigations on seed quality enhancement, storability and field performance of kabuli 
chickpea varieties

Roopashree B, Rajkumar Jolli, Vijayakumar A G 
RARS, Vijayapura, India 
jollirb@uasd.in

The experiments were conducted  during rabi 2017-18 and seeds were stored over aperiod of nine months 
under ambient conditions   with two kabuli chickpea varieties (KAK 2 and MNK 1) and seven treatments 
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involving polymer (10 and 20 ml kg-1 seed), vitavax (3 g kg-1) and their combinations along with castor 
oil (10 ml kg-1) to study their effect on seed quality enhancement in storage. Among the treatments, 
vitavax power (3 g kg-1) + polymer coat (20 ml kg-1) combination recorded significantly higher seed quality 
parameters, higher protein content, reducing sugar, non-reducing sugar and dehydrogenase activity 
followed by  vitavax power  (3 g kg-1) +  polymer coat  (10 ml  kg-1) treatment combination throughout 
the storage. Among the two varieties, MNK 1 showed better storability. Stored seeds were treated with 
bioagent Pseudomonas fluorescence (30 g kg-1) to know the effect of bioagent on the field performance of 
these varieties. The treatment with the combination of vitavax power (3 g kg-1) + polymer coat (20 ml kg-1) 
+ Pseudomonas fluorescence (30 g kg-1) recorded higher seed yield (22.50 q ha-1) followed by the treatment 
combination of vitavax power (3 g kg-1) + polymer coat (10 ml kg-1) + Pseudomonas fluorescence (30 g kg-

1) with seed yield of 21.95 q ha-1 due to significant increase in the yield attributing parameters in these 
varieties. Among the varieties, MNK 1 (17.48 q ha-1) responded better compared to KAK 2 (28.26 q ha-1) 
for the best treatment combination with 34% and 24%  increase in seed yield over their control (13.04 q 
ha-1 and 22.70 q ha-1 respectively) due to the inherent differences in their yield potential.

Abstract No. 368

Development of doubled haploids from a quality indica rice hybrid: Evaluation of 
agronomic performance in advanced yield trial

Snigdha Samir Pattnaik1,2, Ram Lakhan Verma1, Jawahar Lal Katara1, Parameswaran Chidambaranathan1, 
Baijayanti Nayak1, Hatnath Subuddhi1, Sanghamitra Samantaray1 
1ICAR-National Rice Research Institute, Cuttack, India. 2Bharthidasan University, Tiruchirapalli, India 
ram.pantvarsity@gmail.com

World population is increasing rapidly for which rice production needs to be increased to meet its demands 
in the coming years. A considerable effort has been directed towards the improvement of the important 
agronomic traits of rice from which hybrid rice technology is a feasible and readily adaptable approach 
showing 15-20% yield increase as compared to high yielding varieties. However, it is associated by a 
couple of drawbacks like high seed cost and labour intensive seed production for which intervention 
of new technology is required to alleviate the problems associated with the hybrid rice cultivation. DH 
technique shows its significance by generating fertile, stable recombinant homozygous lines from the 
elite rice hybrids in a single generation. However, the recalcitrance of indica cultivars to tissue culture limits 
the practical application for production of homozygous lines for which an effort was made to produce 
DHs of a popular quality indica rice hybrid, 27P63 by manipulating chemical and physical factors through 
anther culture. A total of 345 green plants were generated from 27P63 out of which 312 showed normal 
morphological appearances with 65-95% grain fertility; other 33 plants were found as haploids and 
polyploids.  Thereafter, SSR markers discriminated 311 DHs from 312 fertile green plants by distinguishing 
a single heterozygote. After morpho–agronomic traits evaluation, 92 DHs were selected based on the 
grain yield and quality. This investigation could be exploited to study the genome structure of promising 
doubled haploids with respect to the parental hybrids to identify the genomic regions contributing to 
yield heterosis.
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Abstract No. 373

Development of doubled haploids from indica rice hybrid (27P63) in vitro: Association 
between microspore maturity stage and androgenic response

Snigdha Samir Pattnaik, Ram Lakhan Verma, Jawahar Lal Katara, Parameswaran Chidambaranathan, 
Sanghamitra Samantaray
ICAR-National Rice Research Institute, Cuttack, India 
snigdhasameer89@gmail.com

The indica rice (Oryza sativa L.) is generally recalcitrant to tissue culture particularly to anther culture 
for which doubled haploid technique is not being put in use for rice improvement. This study aimed at 
increasing the in vitro anther response of an elite quality indica rice hybrid, 27P63 of Du Pont Pioneer, 
Hyderabad  by correlating the maturity stage of microspores with two-step androgenesis. This rice 
hybrid was found to be highly responsive to callusing and green shoot regeneration when the cultured 
anthers contain a particular stage of microspore. The external indicator used to determine microspore 
maturity which was the internode distance between the last two leaves of the panicle. Anther response 
like callusing was improved by, at least, four- to six folds by targeting the anthers with mid- uninucleate 
microspores for culture as compared to early and mid- uninucleate stage followed by bi-nucleate one. A 
correlation was established between the stage of microspores and the position of anthers in the spikelet. 
The anthers containing this particular stage of microspore showed maximum response in terms of callusing 
in N6 supplemented with BAP (0.25–1.0 mg l−1), Kinetin (1.0 mg l−1) and 2,4-D (1.5–2.5 mg l−1) along 
with 30 g l−1 maltose. Similarly, the green   shoot regeneration was also found to be high in MS + BAP 
(1.5 mg/l) + Kn (0.5mg/l) + NAA (0.5mg /l) + 3% sucrose. The position of the microspores in the spikelet 
could be used as an effective external indicator to establish rice androgenic method for development 
of doubled haploids. 

Abstract No. 376

Microbial inoculation confers stress mitigation in drought challenged rice as revealed 
by proteomic studies

Dhananjaya Singh, Renu Shukla, Vivek Singh, Ratna Prabha
ICAR-National Bureau of Agriculturally Important Microorganisms, Mau, India 
dpsfarm@rediffmail.com

To assess the impact of microbe-mediated drought stress mitigation in rice, cvPB 1612 was grown under 
drought, non-drought and microbe-inoculated conditions. At the flowering stage, a drought of 10 days was 
created, followed by collection of  leaf samples and total proteome extraction and quality standardized. 
The proteome was further subjected to ESI-MS/MS analysis for the proteomics data generation on 
proteome samples obtained from different set of conditions. The data represented differential expression 
of various sets of proteins in the samples. The number of proteins characterized varied from 1107 in 
control under normal conditions, 1063 in Trichoderma seed treatment but normally grown plants, 1185 
in Pseudomonas seed treatment but normally grown plants, 1111 in Trichoderma and Pseudomonas seed 
treatment but normally grown plants, 1179 in Control plants grown under drought, 1123 in Trichoderma 
seed treatment plants grown under drought, 1185 in Pseudomonas seed treatment plants grown under 
drought and 990 in Trichoderma and Pseudomonas seed treatment plants grown under drought condition. 
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Data analysis revealed up- and down regulation of common and unique set of proteins. Functional 
interpretations and metabolic mapping ascertained the role of differently expressed  proteins linked 
with  stress mitigation in rice. The study revealed that microbe-mediated rice plants showed tolerance 
strategies linked with the role of differentially expressed unique proteins. Since the stress mitigation 
mechanism in rice based on the proteome-level changes were observed under microbe-mediated 
conditions, seed inoculation (or biopriming) with microbial inoculants offers a positive approach towards 
drought stress management in the sustainable crop production practices.            

Abstract No. 378

An ensemble based clustering approach for metagenomics data

Dipro Sinha1, Anu Sharma2, Anil Rai2, Dwijesh Chandra Mishra2, Shashi Bhushan Lal2, Ranjit Kumar Paul2 
1Indian Agricultural Research Institute, New Delhi, India. 2Indian Agricultural Statistics Research Institute, New Delhi, 
India 
diprosinha@gmail.com

Metagenomics is the study of genetic materials of microorganisms obtained from environmental samples. 
The main problem appears in separating and assembling the genomes obtained from different organisms. 
In order to reconstruct the genomes distinctly, binning process is performed. In binning, genomes are 
grouped into OTUs and this process uses several clustering techniques. But each of these clustering 
techniques has their own drawbacks. In past, a very few efforts were found to apply ensemble based 
clustering on the metagenomic data. Here in this research, an ensemble based clustering approach has 
been introduced to cluster the metagenome. Different clustering techniques like k-means, hierarchical, 
PAM and DBSCAN are applied on the metagenome. For this, R-packages namely ConsensusClusterPlus 
(for k-means, hierarchical and PAM) and dbscan (for DBSCAN) are used. Fifty iterations of the dataset are 
taken and each clustering technique is applied on every iteration. Then the results from each iteration are 
ensembled to form the final consensus. Here two parameters are used for clustering viz. GC content and 
Tetra-Nucleotide Frequency (TNF). Based on these parameters, k-means clustering outperformed other 
clustering techniques by classifying the data which contains 15 organisms into seven bins and having 
a rand index of 0.7831. On the other hand, hierarchical clustering is able to generate two bins. DBSCAN 
and PAM are unable to cluster the metagenome resulting in one bin. In a population where diversity can 
be observed by means of abundance, k-means can give satisfactory result.

Abstract No. 379

Genetic parameters of breeding value in field pea (Pisum sativum)

Geeta Rai, Akhilesh Mishra 
Legume Section, Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, India 
akhilcsau@gmail.com

A Research work was carried out at the Chandra Shekhar Azad University of Agriculture and Technology 
Kanpur. The Trial was conducted during Rabi 2012-13. A set of 225 entries (15 parents, 105 F1s and 105 
F2s) was raised in complete randomized block design in three replications. The observations on high 
heritability estimates were recorded for early growth, plant height, days to flowering , days to maturity, 
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reproductive phase, seed per pod and 100 seed weight in both the generations, and productive branches 
and pod per plant in F2 . Moderate heritability values were observed for fertile nodes and harvest index 
in both the F1s and F2s and Productive branches and pods per plant in F1 generation. Low heritability 
estimates were observed for grain yield per plant and harvest index in both the generation on the basis 
of component as well as combining ability analysis. The heritability estimates in F2 generation were 
comparatively higher than in F1 for all the trades. High genetic advance was recorded for plant height in 
F2 generation. Moderate genetic gain was recorded for early growth Vigour, productive branches, pod 
per plant, seed per pod and 100 seed weight in both the generation.

Abstract No. 380

Evaluation of diverse sorghum germplasm for rabi adoption

Ashvathama V H, Chandrakant Soregaon, Kiran B O
College of Agriculture, Vijayapura, India 
ashvathamavh@uasd.in

An experiment with 40 diverse sorghum germplasm  from  Vijayapur, solapur, Rahuri and Hyderabad was 
conducted during 2016-17. M35-1, CSV 22 R and Phule suchitra were the checks. Among the genotypes 
days to 50 per cent flowering and maturity was early in SSRK13-2, followed by SSRK 13-1 and RSV 1850. 
Among the 40 germplasm high leaf area index ( LAI) was recorded by SLV 183, RSV 1516, SLV 181, and 
RSV 1611; SPAD  (Soil plant atmosphere development ) were higher in RSV 1850, SSRK 13-2, and SSRK 
13-14; the SLW  (specific leaf weight ) was high in RSV 1786, BJV 362 and  SSRK 13-17. The dry matter 
accumulation at maturity was high in SSRK 13-17, SSRK 13-15 and SSRK 13-11;  dry matter accumulation 
in stem  was SSRK 13-17, M35-1 and RSV 1516; in panicle higher in M35-1, Phule Suchitra and SSRK 13-
17. TDM at maturity was high in M 35-1 followed by SSRK 13-17 and RSV 1516. The grain yield was high 
in RSV 1786 followed by RSV 1345, and SLV 194 when compared to other germplasm.  Among the 40 
germplasm based on dry matter partitioning, LAI, SLW, SPAD and Chlorophyll content,   genotypes  RSV 
1786, RSV 1542, TSV 1345, SLV 194, BJV 129 and Phule Suchitra were the best entries 

Abstract No. 383

Cross-species/genera transferability of novel sugarcane EST-derived simple sequence 
repeat markers across related cereal grasses

Ram Baran Singh1,2, Balwant Singh3, Ram Kushal Singh2, Rakesh K. Srivastava1 
1International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India. 2Sugarcane Research 
Institute, (U.P. Council of Sugarcane Research, Shahjahanpur, India. 3Swami Satyanand College of Management and 
Technology, , Amritsar, India 
rbsingh0611@gmail.com

Sugarcane (Saccharum spp. L.) has the potential to emerge as a versatile feedstock for large-scale 
sustainable bioenergy generation given its sugar and ethanol. Genomes of the grasses have co-evolved 
which share large-scale synteny and genome collinearity; hence it is possible to use EST-SSR markers 
from one grass species for the genetic study of other related species. A set of sixty informative EST-
derived markers were used to test cross-taxa transferability across the limits of taxonomic boundaries of 
grasses. The high (96.6%) rate of SSRs cross transferability was observed in genus Saccharum followed 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 44

 Plant Sciences (Field Crops)Day-1 :  21 February, 2019

by Erianthus (93.3%), Narenga (88.3%), Sclerostachya (86.3%), and Miscanthus (83.3%). Relatively lower 
rates of cross-amplification were observed in other cereal crops including; Sorghum bicolor, Pennisetum 
glaucum,  Zea mays,  Triticum aestivum,  Oryza sativa, and  Avena sativa. The cross transferable EST-SSR 
markers were used to evaluate phylogenetic relationships among genus  Saccharum, related genera 
of Saccharum complex and other cereals. Polymorphic information content (PIC) value ranged from 0.35 
to 0.95, with an average of 0.71. The study concluded that a high rate of cross-taxa transferability of the 
EST-SSRs can be potent tools for various applications in genetics and comparative genomics across wide 
evolutionary distances within and across genera along with technological simplicity and cost-effectiveness. 
Frequently transferable SSR markers will facilitate devise potent tools for genetic improvement through 
advanced molecular breeding of such crops for high grain productivity and better quality, especially for 
the orphan species of the Poaceae family which contribute greatly to global food security and constitutes 
a secondary genepool.

Abstract No. 389

Microbial inoculation confers stress mitigation in drought challenged rice as revealed 
by proteomic studies

Dhananjaya P. Singh, Renu Shukla, Vivek Singh, Ratna Prabha
ICAR-National Bureau of Agriculturally Important Microorganisms, Mau Nath Bhanjan UP, India 
Dhananjaya.Singh@icar.gov.in

In order to assess the impact of microbe-mediated drought stress mitigation in rice, the variety (PB 1612) 
was grown under drought, non-drought and microbe-inoculated conditions. At the flowering stage, a 
drought of 10 days was created, following which leaf samples were collected and total proteome was 
extracted. The proteome was further subjected to ESI-MS/MS analysis for the proteomics data generation 
from plants grown under drought. The data represented differential expression of proteins. The number 
of proteins characterized varied from 1107 in control, 1063 in Trichoderma treatyed normal plants, 1185 
in Pseudomonas treated normal plants, 1111 in combined inoculation & normal plants, 1179 in Control 
plants under drought, 1123 in Trichoderma under drought, 1185 in Pseudomonas under drought and 990 
in combined inoculation under drought. Data analysis revealed up- and down regulation of common 
and unique set of proteins. Functional interpretations and metabolic mapping ascertained the role of 
differently expressed proteins linked with the stress mitigation in rice. The study led to reveal that microbe-
mediated plants showed tolerance linked with the role of deferentially expressed unique proteins. Seed 
inoculation (or biopriming) with microbial inoculants could offer a positive approach towards drought 
stress mitigation.            
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Abstract No. 394

Identification of different TALEs harbored in the Xanthomonas oryzae pv. oryzae (race 
4) causing bacterial blight in rice

Kalaivanan N S, Thungri Ghoshal, Kalyan K Mondal
ICAR - Indian Agricultural Research Institute, New Delhi, India 
kalaivanan.tnau@gmail.ocm

Xoo employs Transcription Activator-Like Effectors (TALE) to modulate the rice immune response during 
bacterial blight (BB) development. In this study, we conducted a thorough genome wide search for 
TALE genes in Xoo race 4. The ultimate objective of this study is to identify the key TALE (s) in the race 4 that 
might play role during BB induction. We developed BamH1 digested genomic library of Xoo race 4. Prior 
to library screening Xoo race 4 DNA digested with BamH1 was analyzed for RFLP using Tal C as probe to 
enumerate the number of TALE genes present in race 4. And subsequently the library was screened using 
primers specific to a conserved region of C terminal TALE, TalCter (216 bp). Thus putatively positive clones 
were further confirmed for TALE gene using RFLP. In order to differentiate the TALEs the positive clones 
were further subjected to BamH1 digestion releasing the variable size inserts. Subsequent RFLP analysis 
was performed using TalCter (216 bp) as probe. Our result showed that more than 8 TALEs of variable sizes 
are present in Xoo race 4. Now to identify the effective TALE(s) in the repertoire of race 4, a systematic 
knock out mutant technique using integrative displacement was being employed. The mutant colonies 
are being screened for their effect on desirable BB phenotype. Our study would lead us the major TALE(s) 
in Xoo race 4 that essentially play important role during BB induction.

Abstract No. 401

Inheritance of seed coat impermeability in soybean

Subhash Chandra1, Akshay Talukdar2, Raju Yadav2, Shatakshi Poonia2, Yashpal .2, Darasingh Rathod3, 
Ashish Kumar2, Manisha Saini2, Shrinivasa V.4, Sanjay K. Lal2 
1ICAR-IISR, Indore, India. 2ICAR-IARI, New Delhi, India. 3PDKV, Akola, India. 4ICAR-SBI, Coimbatore, India 
akshay.talukdar1@gmail.com

Seed coat permeability is one of the primary determinants of seed germination, longevity and vigor 
potential in soybean seeds. In order to understand inheritance of seed coat impermeability, 2 wild type 
soybean (Glycine soja) accessions viz. PI424079, PI366120 with impermeable seed coat were crossed in 
combinations with JS335, a popular soybean (G max L. Merr.) variety with permeable seed coat. A set 
of 136 F1:2 seeds of PI424079 x JS335 and 112 F1:2 seeds of PI366120 x JS335 were generation advanced 
to harvest F2:3 seeds. Permeability of the seed coat was tested by soaking the seeds in distilled water for 
6 hours; permeable seeds imbibed water and rest did not. A genotype with < 20% imbibed seeds was 
categorized as ‘impermeable or hard-seeded’ genotype while a genotype with >80% imbibed seeds 
was categorized as ‘permeable or soft-seeded’ genotype. The F1:2 seeds of both the crosses appeared as 
impermeable indicating impermeability of seed coat to be dominant over permeability. The F2:3 seeds of 
both the crosses segregated in 3 impermeable: 1 permeable ratio indicating that the inheritance of seed 
coat impermeability was governed by single dominant gene. However, a few genotypes with varying 
degree of permeability (>20% to <80%) was also observed. Therefore, besides a major gene (or a major 
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QTL), involvement of other minor genes in controlling the seed coat permeability could not be ruled 
out. This information would be useful in setting soybean improvement program involving wild type or 
cultivated genotype with impermeable seed coat. 

Abstract No. 407

Effect of rising temperature and CO2 levels on maize yields in SAT regions of India

Raveendra Patil 
University of Agricultural Sciences, Dharwad, Dharwad, India 
patilravi@uasd.in 

Maize is one of the important food crops of India and that of SAT regions both under rain-fed and irrigated 
environments. But, projected rise in temperature is expected to expose maize crop to temperature 
stress (abiotic), thus affect yield in coming decades. In this regard, DSSAT-CERES-Maize model was used 
to quantify the effect of changes in rising temperature (current, +1 and +2 ⁰C) and atmospheric CO2 
levels (400, 450 and 500 ppm) on maize hybrids. For the current temperatures (1985-2015; 30 yrs) and 
CO2 levels (400 ppm), on average, a grain yield of 8,910 kg/ha was recorded and the crop took 61 days 
for anthesis and 115 days for physiological maturity. Whereas, rise in temperatures, on average, reduced 
crop duration by 5 days and grain yield by 6% for each degree increase in temperature. In contrast, rise 
in CO2 levels by 50 ppm, on average, increased the yield by 1.0%. Further, combined effect of rise in 
temperature and CO2 levels indicated that adverse effect of rising temperatures on maize yield was much 
more than the positive effect of elevated CO2 levels, thus cannot be offset. Therefore, there is an urgent 
need to reduce GHG emissions to that of 1990 levels so that further rise in atmospheric temperature is 
contained. Modeling study to identify suitable adaptations in sowing time to enhance and/or maintain 
current levels of productivity under warmer climates showed that delayed sowing (July-August), instead 
of June, would be a better option. 

Abstract No. 416

Residue management in rice-wheat cropping system

Rahul Kumar, Mukesh Kumar, Mohan Lal, Shipra Yadav, Rajendra Kumar 
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, India 
gautamrk.ag@gmail.com

The rice-wheat cropping system is an important and predominant cropping system in India, having an 
area of 10.5 mha. Rice and wheat occupied by an area of 65 mha in the state of Punjab, Haryana and Uttar 
Pradesh, out of which rice is grown on 40 mha and wheat on 25 mha and this system contributes more 
than 70% of total cereal production of India. Rice occupies by 153 mha land throughout the world and 
India has 43 m ha area under rice cultivation. The stagnation in the productivity rice and wheat in this 
system is a serious concern which is mainly attributed to decline in soil fertility, particularly soil organic 
matter and depletion of ground water resources, burning of crop residue. It is well recognized that for 
sustaining the productivity of rice-wheat cropping system, integrated use organic and inorganic sources 
of nutrients is inevitable. Crop residue is one of the major source of organic matter and plant nutrients 
if managed properly.
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The yield and yield components were improved significantly when straw was incorporated @ 5 t/ha with 
different treatments, viz. starter N (One-third of recommended dose of nitrogen), cellulose decomposing 
microorganisms (CDM), earthworm culture (EC), EC + FYM, CDM + EC + FYM and starter N + CDM+ EC + 
lime as compared to removal of straw. Crop residue management conserves soil moisture, moderates soil 
temperature, suppresses weed growth, improves soil physicochemical properties and helps in making 
the system sustainable.

Abstract No. 417

Synthetic hexaploid wheat line “Synthetic 55” showing broad-spectrum resistance to 
leaf rust pathotypes

Mandeep Singh, Jai Bhagwan Sharma, Shailendra Kumar Jha, Vishal Dinkar, Omkar Limbalkar, Vinod . 
Indian Agricultural Research Institute, New Delhi, India 
mandeep9041@gmail.com

Wheat being the 2nd most important staple food crop in the world is cultivated globally. Being cultivated 
on a large area it is been subjected to several biotic stresses which hampers its yield. The wheat rust 
complex is the major factor contributing to yield losses. Wheat leaf rust caused by Puccinnia triticina Eriks. 
is the prevalent of all wheat rust diseases inflicting losses upto 50% in severe cases. Moreover, the rate of 
evolution in the leaf rust pathogen is very high which is evident from the fact that more than 50 pathotypes 
has been discovered since 1951. The new evolved pathotypes overcome the present available sources 
of resistance thus advocating the need of continuously finding or developing new sources of resistance. 
‘Synthetic 55’ line, which is one of the many Synthetic hexaploid wheats (SHW’s) being developed by 
crossing Triticum durum and diverse accessions of Triticum tauschii   at CIMMYT, showed high degree of 
resistance in seedling stage when multipathotype testing was done with 30 pathotypes. It also showed 
resistance reaction to the most virulent leaf rust pathotypes namely 77-5 and 104-2. The results were 
reproducible in field conditions also against these two pathotypes. This indicate the broad spectrum 
nature of resistance present in Synthetic 55. After knowing the genetics of leaf rust resistance as well as 
the gene responsible for it, Synthetic 55 can be used as a potential source to transfer leaf resistance in 
Indian wheat cultivars.

Abstract No.  420

Effect of different nitrogen levels on growth and yield of Barley varieties in sodic soil

Shipra Yadav1, Rahul Kumar1, Rajesh Kumar2 
1Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, India. 2Narendra Deva University of 
agriculture & Technology, Faizabad, India 
shipra9155@gmail.com

A field experiment was conducted on Main Experimental Station (MES), Narendra Deva University of 
Agriculture & Technology, Narendra Nagar (Kumarganj), Faizabad (U.P.) during Rabi season of 2016-17 to 
study the performance of barley varieties under various nitrogen levels in sodic soil of Eastern UP. The 
trial was laid out in Split Plot Design. Nitrogen levels (60, 75 and 90 kg N ha-1) were kept in main-plots 
and varieties (RD-2907, RD-2552, NDB-1173 and RD-2794) in sub-plots with three replications on sodic 
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soils having low organic carbon (0.38 g kg-1), available nitrogen (185.0 kg ha-1), phosphorus (15.25 kg ha-1) 
and potassium (265 kg ha-1). All the growth parameters, yield attributes and yield increased significantly 
with increasing levels of nitrogen up to 90 kg ha-1. Maximum  plant height, number of tillers, dry matter 
accumulation, number of spike m-1, spike length, number of grain spike-1, 1000 grain weight, straw yield 
and grain yield were recorded under 90 kg N ha-1 then 75 and 60 kg N ha-1 which was significantly higher. 
Significantly higher plant height, number of tillers, dry matter accumulation, LAI, yield attributes, grain 
and straw yields was recorded in variety RD-2907 over variety RD-2794 and NDB-1173 and it was at par 
with variety RD-2552.

Abstract No. 424

Development of antioxidant enzymes based biochemical markers for screening soybean 
for drought tolerances

Nishi Mishra, Neha Gupta, Shikha Upadhyay, M K Tripathi, Sushma Tiwari, Aakash Sharma 
Department of Plant Molecular Biology and Biotechnology, College of Agriculture, Rajmata Vijayraje Scindia Krishi 
Vishwavidyalaya, Gwalior, India 
nishimishra554@gmail.com 

Soybean (Glycine max (L.) Merr.) has been classified among the most important commercial oilseed 
crops, worldwide. It provides oils, micronutrients, minerals and vegetable proteins suitable for livestock 
feed and human consumption. In addition, soybean is supplied for industrial uses such as biodiesel, 
plastics, lubricants and hydraulic fluids. Among different abiotic stresses, drought is one of the major 
stresses causing severe reduction in the quality and quantity of pods. Here, we have screened fifty-
three genotypes of soybeans for drought stress tolerance. The experimental material was monitored in 
randomized block design (RBD) with three replications. For drought treatment, the 60-day-old plants 
were non-irrigated for 10 days and data were recorded for the activities of different antioxidant enzymes 
after 70 days of sowing to efficiently screen drought tolerant genotypes. On the basis of investigation, 
four genotypes viz. JS 20-94, JS 20-84, RVS -14 and NRC- 76 showed more tolerance against drought, as 
compared  toother  genotypes of soybean. Genotypes having  antioxidant enzymes activities viz: Guaiacol 
peroxidase (>0.8 unit/mg protein), catalase (>0.8 unit/mg protein), glutathione reductase (>0.8 unit/
mg protein) and peroxidase (>0.8 unit/mg protein) were considered as drought stress tolerant. These 
genotypes may be used in advance breeding program and biotechnological works to develop drought 
tolerance/resistant cultivars in future.
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Abstract No. 430

Morpho-physiological and molecular assessment for late leaf spot and rust in advance 
breeding lines of groundnut (Arachis hypogea L.)

Sushma Tiwari, Anushree Pramanik, M K Tripathi, Punamchand Bhawar, Tinee Adlak, Vinod Sahu, V S 
Kandelkar 
Department of Plant Molecular Biology and Biotechnology, College of Agriculture, Rajmata Vijayaraje Scindia Krishi 
Vishwavidyalaya , Gwalior, India 
sushma2540@gmail.com

Cultivable groundnut (Arachis hypogea L.), is an important oilseed crop with an allotetraploid genome 
(AABB, 2n=4x=40), which is being cultivated and practiced widely. It is self-pollinated legume and 
excellent cash crop, cultivated in more than 100 countries for edible oil and food uses. Like other crops, 
several biotic and abiotic factors affect yield of groundnut including foliar fungal diseases. Rust (caused 
by Puccinia arachidis) and late leaf spot (LLS) (caused by Cerco sporidium personatum) are two major foliar 
fungal diseases of groundnut and can cause yield loss upto 70%. Developing advance varieties resistant 
to various stresses is the best and viable option to minimise economic losses for farmer and is Eco-friendly 
also. Integration of molecular breeding is the best option to improved variety with trait of interest. In current 
study, genetic diversity was studied in 42 advance breeding lines, 120 germplasms and four cultivars of 
groundnut set using yield attributing morphological traits and allele specific Simple Sequence Repeat 
(SSR) markers. The coefficient of correlation among all morphological traits at maturity was calculated 
using SPSS ver19.0 software. The similarity matrices were used to construct a dendrogram for all the lines 
and genotypes using NTSYS-pc 2.0. Total 24 lines and 36 germplasms were identified having resistance 
for late leaf spot and rust using marker assisted selection approach. Molecular characterisation along 
with morphological analysis identified several lines having resistance for late leaf spot and rust along 
with higher yield performance which can further be utilised in crop improvement programme.

Abstract No. 434

Molecular dissection of heat tolerance related traits in wheat (Triticum aestivum L.) 
using backcross inbred lines

Sunil Kumar V P, Divya Chauhan, Chandan Kumar Singh, Shashikumar P, Harikrishna ., Neelu Jain, Pradeep 
Kumar Singh 
Indian Agricultural Research Institute, New Delhi, India 
sunilkumar555@gmail.com

An experiment was conducted at experimental farms of Indian Agricultural Research Institute, New 
Delhi under two environmental conditions, late sown (LS) and very late sown (VLS) in Rabi 2016-17 and 
2017-18 respectively. A back cross inbred line (BIL) population consisting of one hundred eighty-eight 
lines was developed by crossing GW366 (heat sensitive) with WH730 (heat tolerant). The phenotyping of 
BILs population done along with their parents under two environmental conditions, LS and VLS. ANOVA 
revealed significant variation among the lines for physiological parameters such as days to heading 
(DH), normalized difference vegetative indices (NDVI), canopy temperature (CT), along with yield related 
agronomic traits such as thousand grain weight (TGW), grain weight per spike(GWPS), biomass and 
grain yield (GY).  NDVI, TGW, GWS, and biomass were highly positively correlated with GY under both the 
environmental conditions. Linkage map was constructed using the genotypic data with the help of ICIM 
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v4.1 software and identified 5 QTLs for NDVI (found on Chromosome 2A, 2B, 3A, 3B, 3D, 4B, 7B), 2 QTLs 
for CT (on 6D and 7B), 1 QTL each for TGW (3B), GWPS (3B and 6B) and biomass (2B and 4B). Obtained 
LOD score for all the QTLs were above 2.5 with phenotypic variance ranged between 0.9 to 9.5% for both 
the conditions and years. Prominent QTLs identified for physiological traits (NDVI, TGW and GWPS) were 
persistent for both the year and conditions, can be used in breeding programs by MAS to improve wheat 
varieties under heat stress conditions.

Abstract No. 436

Environmental and music therapy enhancing cow milk

Pradyumna kuamr, Ichchha gupta, Parul sharma 
Dayalbagh educational institute, Agra, India 
pradyumnasharma999@gmail.com

Milk is a dietary substitute to provide a balanced diet beneficial for humans. It is fact long known 
that ‘What we eat is what we are’. In other words, whatever we eat has a profound effect not only on 
our body physically but also on our thinking, feeling and behavior. This in turn affects the individual 
level of consciousness. Consuming flesh of an animal prevent a person from attaining higher level of 
spiritual awareness. Non-vegetarian food creates block in the sixth and seventh ‘chakras’. According 
to Hindu mythology the utmost sacred animal, a cow symbolizes sacredness, affection, non-violence, 
motherly, consuming the product of such a docile animal definitely has a similar effect on our 
neutrality and thus are conscious. Cow of ‘Dayalbagh Dairy’ are exposed to daily dose of music and also 
daily walk. It has been observed that the production of milk has increased. Similar results have been 
reported earlier also. Cow produces more milk when they are exposed to slow music. In Dayalbagh 
Dairy, cows are taken care with lots of love. It has been observed that their milk production gets a 
positive impact. Surrounding environment influences a lot. The user of diary product of cows of such 
an environment will have positive impact on their consciousness.

Abstract No. 440

Characterizing the genetic diversity of maize (Zea mays L.) using SSR markers

Zahoor Ahmed Dar, asima gazal, azaz ahmed lone, sabeena naseer, asif iqbal, shazia gulzar, yusra basu, 
ishfaq abidi 
SKUAST-K, Srinagar, India 
zahoorpbg@gmail.com

A set of twenty four maize lines comprising fifteen drought promising inbred lines, four drought 
susceptible inbred lines and five drought tolerant checks were analyzed using molecular marker. These 
inbred lines belong to AICRP (All India Co-ordinated Research Programme) Maize Srinagar Centre and 
the checks were selected from CIMMYT (International Maize and Wheat Improvement Centre) material. 
Molecular characterization was done using a set of 45 SSR markers having genome wide coverage. The 
marker data was analyzed using Power Marker Software (Version 3.25). The markers detected a total of 
271 alleles with an average of8.46 alleles per locus in twenty four maize lines. The average polymorphism 
information content (PIC) ranged from 0.56 and 0.89 with a mean of 0.78. The level of heterozygosity 
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in the inbred panel was significantly low. The mean value of heterozygosity was 0.05 implying that 
most of the loci attained homozygosity. Dendrogram derived from UPGMA cluster analysis showed 
presence of two major clusters, one of which had many subgroups. Phenotyping of these inbreds was 
done by using morphological, maturity, physiological, yield and yield attributing traits. Genotyping data 
complemented by phenotyping data would be used to identify a number of pair- wise combinations for 
the development of mapping populations for drought tolerance related traits and potential heterotic 
pairs for the development of drought tolerant hybrids.

Abstract No. 451

Zero budget natural farming “a technique for optimization of agriculture cost and 
maximization of yield”

Pradyumna kumar, Parul sharma, ichchha gupta 
Dayalbagh educational institute, agra, India 
pradyumnasharma999@gmail.com

Green revolution in India serves as a transformation process of destruction of millions of useful micro-
organisms of crops, soil, water by use of toxic chemical fertilizers and insecticides. It destroys our 
environment badly impacts human health & causes diseases like Aids, cancer, diabetes and heart attack. 
But to come out from this game of destruction a new concept came into picture – Zero Budget Spiritual 
Farming. ZBNF is a natural process with zero production cost. In ZBNF dependence on credit, chemical 
fertilizers, hired labor is reduced. ZBNF model claimed that one cow is sufficient to take up this method 
of farming on thirty acres of land. It has been proved by science that requirement for the growth of plants 
are available around the root zone of plants. ZBNF involves treatment of soil & seed using 4 process which 
are JIVAMRITA, BIJAMRITA, MULCHING, and WAAPHASA, resulting in increasing crop yield, fertility & the 
nutritive value of the soil. BIJAMRITA does provide adequate protection to crop from insect and disease 
during the initial stage of germination. In ZBNF nothing is to be added from outside which results in zero 
cost using intercropping patterns which recover the invested amount and helps in profit maximization of 
farmers. The best example of ZBNF can be seen in forests where all types of plants grow without use of 
harmful chemical fertilizers & pesticides. There are positive outcomes of ZBNF are improved soil fertility, 
seed diversity, quality of produce, an income of farmer and health of mankind.

Abstract No. 455

An in-silico study on synteny between cattle and buffalo genome

Nalinikanta Choudhury1, Tanmaya Kumar Sahu1, Sudeep Marwaha2, Atmakuri Ramkrishnan Rao2 
1Indian Agricultural Research institute, New Delhi, India. 2Indian Agricultural Statistics Research institute, New Delhi, 
India 
nalini.ctc.7@gmail.com

Among the livestock animals in India, cattle and buffalo are highly important that contribute a lot to the 
livestock industries and in turn to the economy of the country. Various genomic improvement programs 
are being carried out throughout the country for the improvement of cattle and buffalo breeds. Genome 
sequencing of both the species are almost complete. Though the cattle genome is well finished, the 
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buffalo genome is only drafted and that to with very small coverage. From the unfinished genome of 
buffalo, it is highly necessary to find out important genes. This is only possible by annotating it’s genome 
by comparative analysis with a well-finished genome of cattle, a member of its own family.  Nowadays, 
Genome browsers are very popular in the field of genome annotation by facilitating the graphical 
visualization of genomic elements on the genome and comparison of the genomes of two or more 
organisms. Though the cattle genome browser has already been developed with Btau_4.0, not a single 
genome browser is available for buffalo in the public domain. The GBrowse is configured with MySQL, 
Apache web server and Bioperl modules. The developed browsers are believed to help the research 
community to gather the knowledge about cattle and buffalo genomes and the homologous genes 
present between the two species. The developed browser help annotate the unknown genes of buffalo 
genome, which is not well annotated till date. 

Abstract No. 457

Validation of markers linked to Ty-2 resistance to ToLCV disease in tomato ( Solanum 
lycopersicum Mill.)

Sowjanya B A, Sridevi O 
University of Agricultural Sciences, Dharwad, Dharwad, India 
sowjanyabas@gmail.com 

Present investigation was carried out in the experimental farms University of Agricultural Sciences, 
Dharwad , with the objective to validate the markers linked to the  gene Ty-2 (present on chromosome 
11, dominant and provide high levels of resistance to ToLCV)  in the breeding material of tomato. Leaf curl 
disease is caused by Tomato Leaf Curl virus (ToLCV), a heterogeneous complex of whitefly transmitted 
geminivirus is a serious production constraint of tomato worldwide, particularly in the Indian subcontinent. 
ToLCV affects mainly during summer seasons, causing up to 100% crop loss. The aim of this study was to 
validate known SCAR markers TG0302 and P1-16 linked to ToLCV resistance in tomato. Two SCAR markers 
were screened using the DNA isolated from DMT-2 and CLN 2777H and they were polymorphic among 
the parents and these two markers were successfully validated in the F2 population derived from DMT-
2 (susceptible) X CLN2777H (resistance). Both the markers showed significant association with ToLCV 
resistance. Markers TG0302 and P1-16 produced both the Ty-2 (positive) and ty-2 (negative) alleles by 
indicating presence and absence of Ty-2 in the F2 population.  Gene specific marker TG0302 linked with 
gene Ty-2 showed positive response at 900bp (ToLCV resistance) and negative response at 800bp (ToLCV 
Susceptible) and marker P1-16 showed positive response at 300bp and negative response at 600bp. TG0302 
and P1-16 SCAR markers validated in the study and they can be utilized in the breeding programme to 
develop ToLCV disease resistance varieties in tomato by MAS.
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Abstract No. 458

A major QTL on chromosome 6 is associated with nitrogen use efficiency in Nagina 22 
(Oryza sativa L.)

Chandra Prakash1, Manish Ranjan Saini1, Prashant B. Kale1, Subodh Kumar Sinha1, K Venkatesh2, Amitha 
Mithra S.V.1, Trilochan Mohapatra1, Pranab Kumar Mandal1 
1ICAR-National Research Centre on Plant Biotechnology, New Delhi, India. 2ICAR-Indian Institute of Wheat and Barley 
Research, Karnal, India 
cpsingh9@gmail.com

Feeding nine billion people demands a steep increase in crop production which in turn would require 
a huge quantity of Nitrogen (N) fertilizers. In this context, increasing the N use efficiency (NUE) of staple 
food crops like rice would decrease demand for N fertilizers which in turn would not only bring down 
the cost of cultivation but also mitigate pollution caused by unutilized N fertilizers and N losses. With an 
objective to identify genomic regions governing NUE, a recombinant inbred (RI) population comprising 
of 254 lines and derived from the parents, Nagina 22 and IR64, contrasting for their NUE was genotyped 
using 5K SNP assay. The RILs were sown in N depleted and normal N field conditions at ICAR-IIWBR, Karnal, 
India. N content in seed and straw were estimated using Dumas nitrogen analyser (VELP Scientifica NDA 
702) and stress susceptibility and tolerance indices (SSI and STI) were also calculated. We identified 6 QTLs 
on chromosome 1, 2, 4, 6, 9 and 10 across these four traits. The identified QTLs explained phenotypic 
variation (PVE) in the range of 4 to 22%. Among these QTLs one high effect QTL qSeedNUE6.1 (for seed 
N content and seed STI) was mapped on chromosome 6 in a 159 Kb region, with a PVE up to 22% and 
comprising of 26 genes. Functional validation of the candidate genes for their role in NUE and their 
subsequent introgression into elite varieties will pave the way for N efficient rice with enhanced production 
and food security.

Abstract No. 463

Phytoalexins: Role in plant disease resistance

Sourav Kumar, Aman Deep Ranga, Dattesh Tamatam, Mayur S. Darvhankar 
Department of Genetics and Plant Breeding, School of Agriculture, Lovely Professional University, Phagwara, India 
souravbadhran39@gmail.com

Phytoalexins  are  low   molecular  weight  antimicrobial   compounds  that  are   produced by plants  as 
a response to stresses. These are the only component of complex mechanisms for disease resistance in 
plants, though the specific role of phytoalexins in disease resistance is still not clear for the majority of 
host-parasite systems. Most of the research on phytoalexins has relied on the identification of induced 
antifungal compounds and correlating their presence with resistance. The phytoalexin theory was first 
given by Muller and Borger (1940) based on their studies of interactions between Phytophthora infestans 
and Solanum tuberosum. The first known phytoalexin was pisatin and isolated by Perrin and Bottomley 
(1962) from the seed cavities of pea. Phytoalexins are synthesized in response to pathogen attack and 
some pathogens counterattack, producing enzymes that degrade the phytoalexin.  Phytoalexins can 
be used to estimate the following aspects: occurrence in angiosperms, relationship between chemical 
composition and taxonomy, toxicity, factors affecting plant response, techniques for induction and 
detection of phytoalexins, role of elicitors and mechanisms of action. Oligosaccharins fragments present 
in polysaccharides of cell wall which seems to control the defense response as well as other physiological 
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phenomena in plants. Phytoalexins are natural fungitoxins substances in plants as a dynamic response 
to microbial infection.

Abstract No. 465

Marker development for major heat stress tolerance QTLs and their validation in rice 
(Oryza sativa L.)

Sourav Kumar Das1,2, Chandra Prakash1, Suresh kumar V.1, Gopala Krishnan S.3, Amol Kumar Solanke1, 
Singh N. K.1, Amitha Mithra S.V.1 
1ICAR-National Research Centre on Plant Biotechnology, New Delhi, India. 2Bhabha Atomic Research Centre, Mumbai, 
India. 3ICAR-Indian Agricultural Research Institute, New Delhi, India 
cpsingh9@gmail.com

Incidence of high temperature at reproductive stage especially during anthesis, fertilization and initial grain 
filling can prove highly detrimental to rice productivity. Introgression of two major heat stress tolerance 
QTLs (qSTIY5.1, qSTIPSS9.1), identified in the background of a heat tolerant upland aus variety, Nagina 
22, can facilitate development of heat tolerant varieties. As these QTLs were detected using SNP based 
genetic map, there is a need to develop robust PCR based codominant markers such as SSRs to enable 
their use in rice breeding by MAS. SSRs flanking nearly 500 Kb on each side of the two QTLs was mined and 
a total of 18 di and trinucleotide markers were designed. Of these, nine SSRs could be validated in a set 
of 11 widely cultivated upland and lowland rice varieties including Nagina 22, the donor of the selected 
QTLs. Sufficient SSR polymorphism to allow introgression of the heat tolerant QTLs could be identified 
across all varieties except for Pusa Basmati 1 in case of qSTIPSS9.1. Further, a total of 393 SNPs and 23 
InDels were identified between the parents used for detection of these QTLs, Nagina 22 and IR 64, in the 
QTL regions. Three CAPS markers were designed using the InDels and one of them (CAPS_HT_5.1), was 
validated across the elite varieties. This CAPS marker was further used to genotype the mapping population 
derived from N22 x IR64. Use of this marker in the mapping population validated the association between 
this marker and heat stress tolerance.

Abstract No. 466

Novel Stress-Associated Active Proteins (SAAPs) : The key modulator of tolerance 
mechanism in wheat under terminal heat

Ranjeet Ranjan Kumar1, Suneha Goswami1, Gyanendra Singh2, Shelly Praveen1 
1IARI, New Delhi, India. 2IIWBR, Karnal, India 
ranjeetranjaniari@gmail.com

Terminal heat stress has detrimental effect on the growth and yield of wheat. Very limited information’s is 
available on heat stress-associated active proteins (SAAPs) in wheat. Here, we have identified 159 proteins 
groups with 4271 SAAPs in control (22±3ºC) and HS-treated (38ºC, 2 h) wheat cvs. HD2985 and HD2329 
using iTRAQ. We identified 3600 proteins to be upregulated and 5825 proteins to be downregulated 
in both the wheat cvs. under HS. We observed 60.3% of the common SAAPs showing upregulation in 
HD2985 (thermotolerant) and downregulation in HD2329 (thermosusceptible) under HS. GO analysis 
showed proton transport (molecular), photosynthesis (biological) and ATP binding (cellular) to be most 
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altered under HS. Most of the SAAPs identified were observed to be chloroplast localized and involved in 
photosynthesis. Carboxylase enzyme was observed most abundant active enzymes in wheat under HS. 
An increase in the degradative isoenzymes (α/β-amylases) was observed, as compared to biosynthesis 
enzymes (ADP-glucophosphorylase, soluble starch synthase, etc.) under HS. Transcript profiling showed 
very high relative fold expression of HSP17, CDPK, Cu/Zn SOD, whereas downregulation of AGPase, SSS 
under HS. The identified SAAPs can be used for targeted protein based precision wheat breeding program 
for the development of ‘climate-smart’ wheat. 

Abstract No. 476

Changes in root transcriptome profile of rice and soybean in response to interaction 
with endophytic and a symbiotic diazotroph

M. R. Saini1,2, R. M.  Sundaram3, K. M. Barbadikar3, P. C. Latha3, S. K. Sinha1, Amitha S. V. Mithra1, M Suar2, P. K. Mandal*1 
1ICAR-National Research Center on Plant Biotechnology, Delhi, India. 2Kiit University, Bhubaneswar, India. 3ICAR-
Indian Institute of Rice Research, Hyderabad, India 
manishranjansaini@gmail.com

Rice is one of the most important crops in the world, and its growth, development and finally yield are 
vulnerable to the nitrogen limitation in soil. Rice interacts with particular types of beneficial bacteria that 
induce some of its genes, which are believed to be involved in biological nitrogen fixation related sensing 
and signalling pathways. The root tissues (collected at different time interval i.e. 24, 48, 72, 96 and 120 
hours after inoculation) of rice (TN1) and soybean (SL-1028) transcriptome after inoculation (108 CFU/ ml) 
with endophytic diazotroph i.e Gluconoacetobacter diazotrophicus (GAB) and a symbiotic nitrogen fixer 
i.e. Bradyrhizobium japonicum(BRH) at seedling stage were pooled together for RNA-Seq. The qualified 
libraries were fed into HiSeq 2500 sequencer (DESeq2). In total, 368 and 399.9 million raw reads were 
generated in rice and soybean respectively; among them 59.495 and 89.136 % reads respectively were 
mapped to the reference genome. In total 43 Up and 69 down-regulated DEGs in rice and 1511 Up and 
3156 down-regulated DEGs in Soybean were identified (p-value <0.05 and | log2 (fold-change) |> 1). 
Further, we also identified few common as well as uniquely up and down-regulated DEGs in rice and 
soybean. The differential expression of chalcone-flavone and chalcone synthase pathway indicated early 
interaction of GAB and BRH with both rice and soybean roots, which helps the endophyts to colonise/
establish themselves inside the host.

Abstract No. 478

Transferability of groundnut microsatellite primers (SSR) with pearl millets and chickpea 
crops

Vinod Sahu, Sushma Tiwari, M K Tripathi, Punamchand Bhawar 
Department of Plant Molecular Biology and Biotechnology, College of Agriculture, RVSKVV, Gwalior (M.P.), Gwalior, 
India 
vinodsahu084@gmail.com 

Simple sequence repeats (SSRs) are tandem repeated sequences used most commonly in plant genetic 
research due to  high polymorphism, co-dominance, locus specificity and easily Scorable nature. They 
are most frequently being used in genetic diversity, mapping, gene tagging and molecular breeding. 
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SSRs have high level of transferability between closely related plant species. Many studies have showed 
that DNA markers could be transferable among related species due to the conserved regions in their 
genomes. The objective of this study was to investigate the transferability of groundnut SSR markers to 
pearl millets and chickpea crops.  Highly polymorphic SSR primer pairs of groundnut were used to amplify 
millets (SAVA mm1, SAVA mm2, SAVA mm3, SAVA mm4) and Chickpea (JG 63, RVG-202, JGG-1, Dindori 
Chana). The result showed that  Groundnut SSR primer pairs tested in this study could be amplified in 
pearl millet and  chickpea genomic DNA. These transferable SSR markers, showed polymorphism among 
different genotypes of pearl millets and chickpea lines. These transferable markers will benefit pearl millet 
and chickpea genomics by not only providing additional DNA markers, but also allowing comparative 
mapping. Transferability of single and multiple alleles were observed across the genera thus proved 
the enormous value in crop specific genomic studies like marker-trait association, QTL mapping and 
genetic diversity studies. Transferable molecular markers in pearl millets and chickpea can be useful for 
exploiting the genetic resources of this genus and detecting allelic variants in loci associated with other 
important crops. 

Abstract No. 482

Molecular characterization of germplasms lines of Indian mustard using highly 
polymorphic SSR markers

M K Tripathi, Ravi Baghel, A K Sharma, Sushma Tiwari 
Department of Plant Molecular Biology and Biotechnology, College of Agriculture, RVSKVV, Gwalior, India 
drmanojtripathi64@gmail.com 

The genus brassica is one of the most important oil seed crops in India with high degree of genetic diversity. 
In present study, genetic diversity was studied in thirty two germplasm lines and eight cultivars of Indian 
mustard using morphological traits and highly polymorphic SSR markers. Morphological characters were 
taken for days to 50% flowering, days to maturity, plant height (cm), length of main raceme (cm), number 
of primary branches/plant, number of secondary branches/plant, number of silique per plant, number of 
seeds per silique, 1000 seed weight (g) and seed yield per plant (g). The population structure was formed 
using morphological characterization of 2 main and 8 subgroups. The population structure formed by 
molecular characterization of SSR markers formed 3 main and 6 subgroups, and their data interpretation 
through base pair analysis gave recognizable differences among all the germplasm lines based on their 
origin; though, they were found to be inferior to all the check varieties. Total 12 highly polymorphic 
SSR markers were used for characterization of these lines. An UPGMA phonogram was constructed for 
all germplasms. All the randomly selected SSR markers have an allelic frequency ranging from 0.20 to 
1.00.  All seven SSR primers showed PIC value above 0.5 (40%) indicating high genetic diversity in the 
studied plant material.



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 57

 Plant Sciences (Field Crops)Day-1 :  21 February, 2019

Abstract No. 489

Multicut and dual purpose oats (Avena sativa ) with nutritional advantages

Atman Poonia, Dalbir Singh Phogat 
CCSHAU, HISAR, India 
atmanpoonia@gmail.com

Oat (Avena sativaL.) is a multipurpose cereal crop grown globally for human consumption and animal feed 
but in India it is grown mainly for the purpose of livestock fodder. Oat is self pollinated allohexaploid crop 
having genomic constitution of AACCDD. The genus Avena is very large and diverse including diploid, 
tetraploid and hexaploid species thought to be originated in Asia Minor. Green fodder oat generally 
harvested either as single cut or as multi-cut depending upon the green fodder requirement but it would 
be better to grow it as dual purpose crop. The dual-purpose oat presents extra advantage of nutritional 
value of the crop for human consumption as well as burgeoning livestock production. In the phase of 
population exploitation, the depletion of land holding capacity leading to decreasing in farmer’s income 
and simultaneously shifting towards the growing of commercially cultivated crops, so there is urgent 
requirement for improving high yielding varieties to meet out the demands for future. In oats along 
with green fodder yield more emphasize should be given on dual purpose varieties which can complete 
the requirement of green fodder and could improve the nutritional quality of the gluten-free diet and 
reduce the risk of nutrient deficiencies. It can be concluded here that people having fat problem and 
celiac patient can consume oat.

Abstract No. 492

Current status of major genes in Indian rice genotypesas assessed by functional Single 
Nucleotide Polymorphism (SNPs)

Jawahar Katara1, Sutapa Sarkar1, Mridul Chakraborty1, Ramlakhan Verma1, Rameshwar Sah1, Jitendriya 
Meher1, Hatanath Subudhi1, A Anandan1, Meera Kar1, Bishnucharan Patra1, JangaNagi Reddy1, Sushanta 
Dash1, Sanjay Katiyar2 
1ICAR-National Rice Research Institute, Cuttack -753006, India. 2International Rice Research Institute, South asia Hub, 
ICRISAT, Patencheru, Hyderabad, India 
skdash139@gmail.com

High throughput genotyping using functional Single Nucleotide Polymorphism (SNP) is an useful tool 
to determine the allelic status of deployed targeted genes. In the present study, 3000 rice genotypes 
consisting of released varieties, landraces, farmer’s varieties and advanced breeding lines were genotyped 
for four major BB resistance genes (Xa4, xa5, xa13 and Xa21), three Blast resistance genes (Pita, Pi9 and 
Pi54), and genes for Submergence tolerance (sub1), Aroma (BADH2) and chalkiness (chalk5) using trait 
based SNP panel of IRRI. The presence of favourable allele(s) for different genes in each genotype was 
obtained using high throughput SNP genotyping carried out using Intertek based SNP line - KASPTM 
technology.  The analysis provided an over view of the current status of the major genes in the released 
and developing rice germplasm. Large number of genotypes with favourable allele of single/ multiple 
genes have been identified and will be a valuable resource in MAS and MAS based molecular breeding 
for developing HYVs. e.g., an advance breeding line with all three genes for blast resistance (Pita, Pi9, 
Pi54); three genotypes had favourable alleles for seven genes such as Xa4, xa5, xa13, Xa21, Pita, Pi54, 
chalk5; eleven genotypes were found to carry four BB resistance (Xa4, xa5, xa13&Xa21) genes. Interestingly, 
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a total of 174 of 3000 genotypes had favourable allele of BADH2 gene for aroma. The genotypes carrying 
single/ multiple genes in elite back ground are being used as donors in pre-breeding / breeding as per 
the modern breeding strategy of “Transformative Rice Breeding” programme.

Abstract No. 500

Enhancing productivity and profitability of dual purpose barley under various planting 
techniques and cutting practices in Indo-gangetic plains of India.

Prabhjit Kaur1, Navtej Singh2 
1Punjab agricultural university, ludhiana, India. 2Khalsa college, Amritsar, India 
prabhjit.brar@yahoo.in

Barley is the most widely adapted crop among the cereals. Optimum planting pattern of barley is 
considered to be the foremost step to achieve proper distribution of seeds over the cultivated area, 
leading to better utilization of above and below ground resources for higher yields. Crop geometry is one 
of the non-monetary inputs for obtaining higher utilization of incident solar radiation for yield realization 
of a crop under particular situation by avoiding overcrowding and mutual shading of lower leaves in 
rows. Thus, the efficient utilization of photo-synthetically active radiation and maintenance of canopy 
temperature can be possible by proper orientations of plants over the cropped area. A field experiment 
was conducted during winter season  on sandy loam soil, low in organic carbon and available N and high 
in available P and K. The experiment was laid out in randomized block design with 8 treatments, having 
different combinations of row orientations (N-S, E-W, bi-directional) and broadcasting method of sowing 
along with cutting management, replicated four times. The emergence, plant height, leaf area index, 
tillers and dry matter accumulation in bidirectional and uncut treatments was significant. Lodging score 
was significantly reduced by cutting practices as compared to uncut treatments whereas yield and yield 
attributes were significantly higher in bidirectional planting techniques and uncut treatments.   From 
farmers point of view, sowing of barley with bi-directional method was superior from all other directions 
of sowing and it can be best utilized for dual purpose i.e. grain and fodder, which is evident from superior 
B:C ratio.

Abstract No. 502

Principal Component analysis in elite Chickpea (Cicer arietinum L.) genotypes for seed 
yield and its component traits

D. K. Janghel, Krishan Kumar, S. S. Verma 
CCS Haryana Agricultural University, Hisar, Hisar, India 
jangheld1515@gmail.com

The  present investigation was undertaken to determine the selection criteria in 60 chickpea  (Cicer 
arietinum L.) genotypes, included both Desi and Kabuli types, using Principal Component Analysis (PCA) 
for seed yield and its components traits which were grown in Randomized Block Design (RBD) with three 
replications at Research farm of CCSHAU, Hisar during Rabi 2014-15. Out of eleven, only four principal 
components (PC 1, PC 2, PC 3 and PC 4) exhibited greater than one Eigen value (3.94, 2.15, 1.64 and 1.07, 
respectively) which explained 79.92 % variability of the total variation among the chickpea genotypes. 
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The PC 1 accounted for highest proportion of total variability (35.78 %) and correlated to seed yield traits 
viz., number of pods per plant, seed yield per plant, number of seeds per pod and standard germination 
per cent. Remaining three PCs exhibited progressively lesser and lesser amount of variation and accounted 
for 19.54, 14.88 and 9.72 % of total variability, respectively. PC 2 was dominated by seed and seedling 
traits viz., standard germination (%), seedling length (cm) and seedling vigour index-I, whereas, PC 3 by 
phenological traits viz., days to 50% flowering and days to maturity and PC 4 by plant height (cm) and 100 
seed weight (g). From the above results, it can be concluded that PC 1 and PC 4 were mostly correlated 
to seed yield and its component traits which may be allowed for simultaneous selection of yield and its 
component traits in chickpea.

Abstract No. 511

Flood-tolerance ranking of soybean genotypes in pre-germination stage

Ambika Rajendran1, Lal SK2, Jain SK3 
1Scientist, Division of Genetics, ICAR-Indian Agricultural Research Institute, PUSA Campus, , New Delhi , India. 
2Principal Scientist, Division of Genetics, ICAR-Indian Agricultural Research Institute, PUSA Campus, New Delhi , 
India. 3Principal Scientist, Division of Seed Science and Technology, ICAR-Indian Agricultural Research Institute, 
PUSA Campus, New Delhi , India 
rambikarajendran@gmail.com

Soybean is an important source of dietary oil and protein worldwide. It is an annual kharif crop. Soil 
waterlogging at early growth stages affects early stages of germination and field emergence in Soybean. 
Genetic variation for traits associated with flood tolerance may be studied in soybean genotypes to 
identify water logging tolerant ones for further breeding purposes. Therefore, the screening for flooding 
tolerance traits in seeds of soybean genotypes is of great concern. Ability to tolerate flooded conditions 
and to recover after flooding period was studied in complete randomised design using weighed average 
method. One fifty soybean genotypes were ranked for pre-germination flood tolerance by flooding the 
seeds were characterised for three important traits namely percent germination, biomass and root shoot 
ratio. The data were recorded on twenty seeds per replicate and the experiment comprised of three 
replications. Percent germination declined in all genotypes, however, genotypes designated as WT3, WT8 
and WT88 had highest percent germination above 70% (minimum germination percent as per Indian 
Seed Standards) after eleven days of flooding. The extend of biomass and root shoot ratio also varied 
among the genotypes with WT88 producing maximum biomass and root shoot ratio. The genotypes were 
separated into three overall flood-tolerance rankings: high (three genotypes), intermediate (seventeen 
genotypes) and low (one hundred thirty genotypes). More than two-thirds of the genotypes showed no 
germination and hence low rank. The differential tolerance of genotypes indicates a potential to select 
WT3, WT8 and WT88 for waterlogging tolerance within this set of soybean genotypes.
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Abstract No. 514

Variation in Chickpea germplasm in the Bundelkhand region

Anshuman Singh1, Meenakshi Arya2, Upagya Sah3 
1Scientist-Genetics and Plant Breeding, Rani Lakshmi Bai Central Agricultural University, Jhansi, Jhansi, India. 
2Scientist-Plant Pathology, Rani Lakshmi Bai Central Agricultural University, Jhansi, Jhansi, India. 3Technical Assistant, 
Rani Lakshmi Bai Central Agricultural University, Jhansi, Jhansi, India 
asinghrlbcau@gmail.com

Bundelkhand is known as the pulse bowl of India.Chickpea is widely consumed as food crop in India with 
9120 thousand tonnes production in 2016-17 with 41.2 % share in total production of pulses.3 sets of 
germplasm sown at 3 sowing dates in different fields with an interval of 15 days. First sowing was done in 
2nd week of November, 2017. Parameters as plant height,days to 50% flowering,pod initiation and maturity 
were observed in all sets .BGD 72 and BG1053 were used as checks. ICCV 442203 attained maximum height 
of 64.2, 52 and 44 cm in 3 sowing dates. Minimum height recorded in ICCV 53248(32.6cm) in 1st  set and 
ICCV 448812(13cm)in 3rd set. Days to 50% flowering for the line ICCV 267272was minimum i.e. 59,57 and 
60days in all the sets.Pod initiation(70,65 and 70 days), maturity (105,97 and 102 days) was earliest in 
the same line. In BGD72,days to 50% flowering was recorded as 74(Germplasm I),55(GermplasmII) and 
50(GermplasmIII) days and for BG1053, 69(Germplasm I),60(Germplasm II) and 63(Germplasm III) days. Pod 
initiation was 84(Germplasm I),64(Germplasm II) and 56 days(Germplasm III) for BGD 72. Days to Maturity 
were 118,  103 ,72 days  for BGD 72 and 109,  102and 97 days for BG 1053. Lines showed wide variability 
in all traits and can be used in future breeding programmes in  development of new varieties in the 
background of high yield for the Bundelkhand. However, there is a need of further studies for these lines.

Abstract No. 524

Genetic improvement of S2 populations developed through full-sib reciprocal recurrent 
selection in maize (Zea Mays. L)

Palaparthi Dharmateja1, M. C. Wali2 
1Indian Agricultural Research Institute, New Delhi, India. 2University of Agricultural Sciences, Dharwad, Dharwad, India 
dharmateja.palaparthi@gmail.com

Maize (Zea mays L., 2n=20) is a third most important cereal crop after wheat and rice in the world. Maize 
is highly cross pollinated crop is ideally suited for exploitation of heterosis. In order to develop high 
yielding hybrids, it is essential to identify the potential inbred lines through population improvement 
schemes. Hence an investigation was undertaken to study the nature of inheritance based on their 
reciprocal difference for grain yield and its component traits in 48 diverse S2 lines of population A and B 
by using full-sib reciprocal recurrent selection at College of Agriculture, Dharwad during rabi 2017-18. 
The reciprocal difference between the 48 full-sib progenies (direct and reciprocal crosses) exhibited no 
significant difference for characters studied. It indicated that most of the yield related traits exhibited 
nuclear segregation, but no or very less cytoplasmic inheritance. The combinations [23 (2) 1 x 8 (1)12], 
[4 (1) 9 x 16 (3) 13], [33 (1) 11 x 25 (1) 14], [10 (1) 1 x 27 (3) 7], [24 (1) 10 x 2 (3) 8] and [16 (3) 13 x 4 (1) 
9] were found to be moderately resistant to turcicum leaf blight with high mean per se. Parents of these 
combinations are used for futher developing good inbred lines. The grain yield is improved 61 q/ha to 86 
q/ha from C1 to C2. There is 40% increment in the yield with one cycle, it indicated that reciprocal recurrent 
selection is efficient method for improving the populations. 
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Abstract No. 528

Role of desirable mutants for yield improvement in niger

Prashant Jagtap, Amit Malviya 
Niger Research Station,NAU, VANARASI , Navsari, India 
pacific7@rediffmail.com

Four genotypes of niger (Guizotia abyssinica Cass.) viz., GN-2, RCR-317, JL-2013 and Dhrl-1 were treated 
to different doses of gamma rays (15, 20, 25, 30 and 30Kr) in coordination with BARC, Trombay. The great 
variations in the plant stand, percentage of survival, plant height, number of leaves/plant, number of 
primary and secondary branches, capitulum size, number of capitula per plant, number of seeds per 
capitulum, seed yield per plant, 1000 seed weight were recorded in the first generation during kharif, 
2014. Some of the dwarf mutants were also observed with increased dose of the mutagens. Dose wise 
effects of the mutagenic treatments on morpho-physiological traits resulting in reduction in traits such 
as germination and survival percentages, plant height, number of capitula per plant and seed yield per 
plant, but increases in number of branches per plant and 1000 seeds weight was observed in mutation 
generated plants. Mutants for early flowering was also found in gamma (20kr) treated plants.

Abstract No. 566

Influence of bulk ZnSO4 and ZnO nanoparticles foliar application on the growth and 
yield attributes of rice

Kuldeep Singh, Mukil Madhusudanan 
Amity Centre for Soil Sciences, Noida, India 
ksingh6@amity.edu

Engineered nanoparticles (NPs) have a wide range of application due to their unique properties compared 
with their bulk counterparts. Zinc oxide NPs may prove better source of Zn due to their greater reactivity 
compared to bulk ZnSO4.7H2O. Nanoscale ZnO particulates (∼30nm) were prepared using a chemical 
method and were characterized  by Transmission Electron Microscopy (TEM), Scanning Electron Microscopy 
(SEM), FT-IR and EDAX techniques. Effect of different concentrations of ZnO NPs and  bulk ZnSO4 and 
control (no Zn) were examined in lab and micro plot experiments to study their effects on rice growth 
parameters and yield attributes . Highest germination (85 %) and seedling vigor index (11743) were 
observed at 100 mg/kg of ZnO NPs. Foliar application  resulted in  7.59 % more yield compared to control 
and 0.71 % compared to ZnSO4 (0.5%). Highest accumulation of Zn in grain (31.54 mg/kg) was recorded 
at 100 mg/kg ZnO NPs with an overall increase of 75.2% over control. The inhibitory effect of higher ZnO 
NPs concentrations (500 and 1000 mg/kg) revealed the need of judicious use of nanoparticles. There is a 
possibility of reducing dose of bulk ZnSO4 for rice crop using nanostructured fertilizer like ZnO NPs . These 
preliminary results indicated that delivery of Zn nutrient through ZnO NPs is effective and beneficial in 
improving the growth, yield and Zn content of rice grains.
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Abstract No. 575

Recent inroads to improve nutrient use efficiency in rice: Developments through 
molecular breeding

Vinod K.K.1,2, Ashok K. Singh1, Gopala Krishnan S1, Ranjith K. Ellur1, Nagarajan M2, Prolay K. Bhowmick1, Haritha 
Bollinedi1, Ashutosh Yadav1, Shyam Sundar1, Rahul Kumar1, Gaurav Joshi1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2IARI-Rice Breeding & Genetics 
Research Center, Aduthurai, India 
kkvinodh@gmail.com

Rice agroecosystems around the world, especially in the tropics, are under the threat of an ominous nutrient 
starvation. Most important nutrients under immediate threat are the two major ones, nitrogen (N) and 
phosphorus (P). Although interventional nutrient replacement through external fertilization is happening, 
dwindling natural resources of fertilizers is an imminent threat. This will cause cost escalations, resource 
crunch, socio-political ramifications and environmental damage, which is further threatened by the climate 
change for which input reduction and nutrient use efficiency are necessary. Nutrient use in rice is under 
strict genetic control. Several genes exist but many were selected against in the past, while developing 
modern high yielding varieties. Several of these alleles remain conserved in the landraces and wild rices. 
Identification of these genes are identified as the foremost necessity in improving nutrient efficiency 
in rice. Several quantitative trait loci (QTLs) have been reported in rice for nutrient use parameters of N 
and P. Some of these, such as phosphorus uptake 1 (Pup1) has been used for improvement of P starvation 
tolerance. This report consolidates the ongoing works in this endeavor, which includes patterning 
of Pup1 diversity in Indian rice germplasm and marker assisted transfer of Pup1 QTL into Pusa44, a major 
variety grown under Indo-Gangetic plains. For N use, several meta-QTLs (mQTLs) have been identified 
for components of nitrogen use efficiency and the sources of such mQTLs have been identified. Efforts 
are on to divulge the mechanisms for nutrient uptake and assimilation for the major nutrients and to 
identify critical genomic targets for such mechanisms.

Abstract No. 576

Drought tolerance associated meta-QTLs are distributed differentially in cultivated 
and wild rice germplasm from Eastern India

Tribhuvan R1, Nimai P. Mandal2, Gopala Krishnan S1, Prolay Kumar Bhowmick1, Vishwanathan C3, Amitha 
C. Mithra4, Ranjeeth K. Ellur1, Ashok Kumar Singh1, VINOD K. K.1,5 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Central Rainfed Upland Rice 
Research Station, ICAR-National Rice Research Institute, Hazaribag, India. 3Division of Plant Physiology, ICAR-Indian 
Agricultural Research Institute, New Delhi, India. 4ICAR-National Research Center for Plant Biotechnology, New Delhi, 
India. 5Rice Breeding & Genetics Research Center, Aduthurai, India 
tribhuvanbr1993@gmail.com

We evaluated 92 rice genotypes from eastern India for terminal drought responses under rainfed upland 
conditions, revealing significant variation among genotypes. The test genotypes were 60 cultivated 
and 32 wild lines. The drought responses varied between cultivated and wild types. Some genotypes 
avoided drought flowering earlier than the severe stress. A QTL meta-analysis of 329 QTLs from 16 reports 
identified 51 mQTLs for drought stress response that were located on chromosomes 1, 3, 4 and 9. When 
the mQTL-linked SSR markers were used for genotyping, significant allelic diversity was found in the 
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population. The marker based diversity revealed two subpopulations, POP1 and POP2 in which POP1 
contains predominantly of cultivated types and POP2 consisted predominantly of wild and weedy rices. 
Analysis of molecular variance revealed significant population differentiation and in Hardy-Weinberg 
equilibrium, while each population carried enough genetic diversity within individuals. Allelic diversity 
was more predominant among the drought tolerant lines than the susceptible ones. The marker trait 
association revealed conspicuous association of marker RM11943 to grain yield, HvSSR9_19 to panicle 
length, RM324 to total filled grains per panicle and RM220 to heading date under drought stress. Some 
of these alleles, which showed specificity to wild germplasm may be potential candidates for improving 
drought tolerance in cultivated lines. The potential carriers mQTLs were also identified such as Anjali, 
Sadabahar, Dular, Vandana, Shabhagidhan and wild and weedy rice such as ON10, ON32, WR07, WR35. 
They can be used as donors in future breeding program targeting drought improvement in rice.

Abstract No. 578

Phenotyping for stem reserve mobilization efficiency under heat, drought and combined 
stress along with defoliation in wheat

Gurumurthy S1,2, Ajay Arora1, Basudeb Sarkar3, Harikrishna .1, V. P. Singh1, Rajbeer Yadav1, V Chinnusamy1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR- Indian Institute of Pulses Research, Kanpur, 
India. 3Central Research Institute for Dryland Agriculture, Hyderabad, India 
guru2010.murthy@gmail.com

The present study was conducted to determine genotypic variations for stem reserve mobilization 
efficiency in wheat under drought, heat and combined stresses along with defoliation. Forty-three 
genotypes were evaluated under four field conditions namely, timely sown irrigated (control), timely 
sown rainfed (drought), delayed sown irrigated (heat) and delayed sown rainfed (combined heat and 
drought) by cutting off all leaf blades (defoliation) at 12 days after anthesis. The traits recorded were stem 
reserve mobilization efficiency (SRE), harvest index (HI), grain weight (GW), specific weight (Sp. wt) and 
grain weight percentage (GWP). In timely sown and delayed sown environment condition the average 
maximum temperature was 24.7°C and 30.4°C during flowering to maturity stage respectively. The 
average soil moisture under control, drought, heat and  combined stress was 14.46, 6.68, 16.87 and 
7.78% respectively. The study revealed that SRE was significantly higher under drought stress followed 
by combined stress, control and heat stress. The correlation analysis revealed Sp.wt at 12 DAA was highly 
positively correlated with the GW (r=0.648). The trait SRE was highly positively correlated with HI (r=0.188). 
Combined analysis for all stresses showed that HD 4728, Duram 1, Chiriya 3, HD 2851, HD 2329, DBW 43 
had highest and Hindi 62, WL 711, GCP 23, HD 2967, GCP 2, Kalyansona had lowest SRE. Genotypes were 
also grouped into different clusters based on their SRE. The genotypes with higher SRE can be used in 
breeding programmes or directly used as cultivars under drought, heat and combined stress conditions.
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Abstract No. 581

GGE Biplot based mega-environment identification for baby corn cultivars in India

Mukesh Choudhary, Bhupender Kumar, Pardeep Kumar, SL Jat, Sujay Rakshit 
ICAR-Indian Institute of Maize Research, Ludhiana, India 
mukesh.agri08@gmail.com

Baby corn has emerged as one of the most important source to augment the farmer’s income in peri-
urban areas. It has diverse uses as vegetables, snacks, value added products and assured supply of green 
fodder for livestock. The multi-location varietal trials puts more emphasis on identification of new superior 
cultivars over commercial cultivars, while very less importance is being laid on the genotype×environment 
interaction (GEI). In the present study, performance of 13 Indian baby corn hybrids for green ear yield, baby 
corn yield and green fodder yield over eight locations (environments) across the rainy seasons of 2015 and 
2016 was investigated using GGE biplot analysis. Location attributed higher proportion of the variation 
in the data (72.4-87.0%), while genotype contributed only 2.5-7.3% of total variation. GEI contributed 
10.5-24.1% of total variation. Superior hybrids for green ear yield, baby corn yield and green fodder yield 
could be identified using biplot graphical approach effectively. ‘Which won where’ plot for each of the 
traits partitioned testing locations into three mega-environments with different winning genotypes for 
different traits in respective mega-environments. This clearly indicates that though the testing is being 
conducted in many locations, similar conclusions can be drawn from one or two representatives of each 
mega-environment. This is the first study on GGE biplot analysis to evaluate the importance of GEI in 
multilocation baby corn trials. Existence of extensive crossover GEI clearly suggests that smaller zonation 
of testing locations and focused breeding efforts in a location-specific manner holds more importance.

Abstract No. 587

Morpho–Physiological basis of yield variation in Maize hybrids

Kasu Pawar, Akshata Goudar 
University of Agricultural Sciences, Dharwad, India 
kasu_pawar@rediffmail.com

A field experiment was conducted at Main Agricultural Research Station, University of Agricultural Sciences, 
Dharwad to find out the morpho-physiological basis of yield variation of different maize hybrids. The 
experiment consisted of twenty maize hybrids replicated thrice in randomized block design. Observations 
recorded were morphological, physiological, biochemical traits, yield and yield components. The hybrids 
DMH-01, DMH-13 and GPMH-101 exhibited superiority over rest of the hybrids. With respect to plant height, 
number of leaves, total dry matter, SPAD value, LAI, chlorophyll content and photosynthetic rate were 
recorded highest in hybrids. DMH-01 (2.96 mg/g/fruit) followed by DMH-13 (2.52 mg/g/fruit) compared 
to all other hybrids. Biophysical parameter such as photosynthetic rate was recorded maximum in DMH-
01 (26.7 µ Mol Co2 m

2 s-1 ) compared to other hybrids. Significantly higher yield and yield attributing 
parameters recorded by DMH-01 such as cob length (17.71cm), number of seeds per cob, 100 kernel 
weight and yield q/ha (107.7 q/ha) compared to other hybrids.
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Abstract No. 591

SOD gene mitigates challenges against salinity in Lens culinaris Medik.

Ashish Kumar Pandey, Prof. R. S. Sengar 
Sardar Vallabh Bhai Patel Agri and Tech. University , Meerut, India 
aasiskpandey@gmail.com

Plant genome has vast collection of genes. These genes show varied expression levels in varieties of the 
same family. Identification and screening of this gene would serve a long way in exploring plant kingdom. 
Transcriptomic approaches have proved to be important in identifying the genes important in abiotic 
stress tolerance. Screening of Lens culinaris Medik varieties against salinity tolerance revealed differential 
expression of sod genes, both in roots and shoots. Two of the sod genes studied during screening was cu-
sod and mn-sod. After 7 days of treatment transcript levels of cu-sod and mn-sod in both root and shoot did 
not show any notable change in the sensitive varieties while in the tolerant varieties the expression levels 
were significantly higher. Reactive oxygen species produced in both stressed and normal environment 
are controlled by plants through the expression of sod genes. Sod genes detoxify the reactive oxygen 
species. Screening results denote that sensitive varieties couldn’t express adequate level of SOD to mitigate 
the problem while tolerant varieties express sufficient SOD to overcome the challenges against salinity.

Abstract No. 611

Evaluation of Rabi sorghum (Sorghum bicolor L.) genotypes for drought tolerance under 
shallow soils in Northern dry zone of Karnataka

Kiran B O1,2, Karbhantanal S S1, Katageri I S1, Boranayaka M B 1 
1University of Agricultural Sciences Dharwad , Karnataka, India. 
2Regional Agricultural Research Station, Vijayapura, India 
kiranbo@uasd.in

Field response of 16 rabi sorghum varieties was evaluated for drought tolerance in shallow soils at Regional 
Agricultural Research Station, Vijayapaur during 2017-18. The results indicated that, genotype BRJ-235 
recorded significantly higher specific leaf weight (8.75 mg cm-2) followed by CRS-49 (8.44mg cm-2). 
However, the leaf area index was recorded maximum in BRJ-229 (3.75) followed by check P. Suchitra (3.36). 
The physiological parameters viz., SPAD values, relative water content (RWC) and dry matter accumulation 
differed among the genotypes. Genotype Anuradha recorded significantly higher RWC (77.10 %) followed 
by M 35-1 and BRJ-376 (72.06 and 70.44%). The dry fodder weight was significantly higher in check variety 
P. Suchitra (5249 kg ha-1) followed by BRJ-229 (4407) and BRJ-235 (3851 kg ha-1). Further, the panicle dry 
matter was also recorded higher by the same genotype (1431 g/m2). The yield and associated traits were 
recorded maximum in genotype RSV-1544 (1772 kg ha-1) followed by BRJ-343 (1604 kg ha-1) compared to 
control M 35-1 and P. Suchitra (1414 and 1672 kg ha-1). The genotypes which recorded higher grain yields 
viz., RSV-1544, RSV-1572, BRJ-229 and BRJ-343were mainly attributed to higher morpho-physiological 
activity. Significantly higher 1000 seed weight was recorded in genotype CRS-49 (33.17 g) which are bold 
and white  seeded compared to check varieties P. Suchithra and P. Aruradha (31.00 and 32. 53g). The shoot 
fly infestation was recorded upto 38%, while stem borer incidence crossed 10% at early stages indication 
the importance for breeding program for biotic and abiotic stress. 
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Abstract No. 612

Optimization of different phytohormone concentrations for callus production in Carica 
papaya

Alok Singh 
SVPUAT, Meerut, India 
alokankur8483@gmail.com

Papaya (Carica papaya L.) is an economically important fruit crop grown in tropical and sub-tropical regions 
of the world. It is considered as a good source of pro-vitamin A and C and other nutritional properties. 
Because of its cheap price and high nutritional value, this crop is sought by all classes of people and has 
a great value in human diet. Propagation of papaya is carried out through seeds and vegetative means 
which have their own limitations at large scale production. Tissue culture techniques provides an efficient 
way for plant propagation, thus clonal propagation is much required for production of papaya at industrial 
scale. In-vitro culture is also a part of an economy including pharmaceutical, food and biotechnological 
industries. Therefore, keeping the above points in view, this study was conducted to optimize a protocol for 
in-vitro callus production in Carica papaya. Papaya seeds were surface sterilized using tween-20 and other 
surfactants to remove dust particles and other contaminants. Sarcotesta were removed and inoculated 
on MS medium in different combinations containing various concentrations of hormones. The results 
showed the best callus was produced in MS medium containing 1.0 mg/L NAA, 0.5 mg/L Kinetin 0.25 
mg/L GA3 whereas, MS media containing 2.0 mg/L NAA and 0.5 mg/L Kinetin produced the poorest callus.  

Abstract No. 614

Transferability of microsatellite markers from safflower to sunflower

Nethra N1, Ashwini S2, Uma Rani K1, Rame Gowda 1 
1Seed Technology Research Center (NSP), University of Agricultural Sciences, Bengaluru , Bengaluru, India. 2College 
of Agriculture, Vijayapura; UAS, Dharwad, Vijayapura, India 
ashwinis@uasd.in

Microsatellite markers have gained importance owing to their co-dominant inheritance, multi-allelic 
nature, wide genome coverage, high reproducibility, high polymorphic index as well as efficient transfer 
to closely related species making them valuable tools for breeding. Cross-species amplification of 
molecular markers across plant species typically increases as phylogenetic distances decrease. The family 
Asteraceae has been reported to have a low level of genetic conservation resulting in limited transferability 
of microsatellite markers across different genera and limiting the exchange of molecular resources. The 
objective of the present study was to analyze the cross-species transferability of genic and non-genic 
markers from safflower to sunflower, both the species belonging to the Asteraceae family. Fifty-four non-
genic SSR markers and thirty-six EST-SSR markers were tested for cross-species transferability in eight 
sunflower breeding lines. Ten SSRs (18.51%) and eight EST-SSRs (22.22%) exhibited transferability with 
stable amplification and repeatability in sunflower. The results demonstrate the potential for transferability 
of molecular markers between the related species. Markers generated in this study would help managing 
the sunflower repository and the crop improvement programs.
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Abstract No. 629

Evaluation of cluster front line demonstration on black gram in sawai madhopur district 
of rajasthan

Hukam Singh Kothyari, K. C. Meena, B. L. Meena, Ram Aseray 
Krishi Vigyan Kendra, Sawai Madhopur (Rajasthan), India 
jadonhukam555@gmail.com

Krishi Vigyan Kendra Sawai Madhopur conducted Cluster Front Line Demonstration on Black gram 
variety Pratap+ Urd-1 at farmer plots in the two adopted village such as Sinoli and Kustla during Kharif 
2017 under National Food Security Mission, Govt. of India. Fifty front line demonstrations conducted 
in 20 hectare area with active involvement of farmers and scientific staff of KVK. According to Analysis 
of data the highest grain yield was obtained in demonstrated plots with an average of 7.83 q/ha as 
compared to local check with an average of 5.77q//ha. An average extension gap between demonstrated 
practices and farmers practices was recorded 2.06 q/ha. The net return (23,352 Rs/ha) was obtained in the 
demonstration plots and 14,263 Rs/ha was in local check plots. Benefit cost ratio was recorded higher in 
front line demonstrations (1.95) as compared to local check (1.31) during the period of Research study. 

Abstract No. 641

Genetic variability in dura crosses for stem height and yield parameters in oil palm

Anitha Pedapati, RK Mathur, G Ravichandran, B kalyan babu 
ICAR-IIOPR, Pedavegi, India 
anitha.pedapati@icar.gov.in

Among the different vegetable-oil yielding crops, oil palm plats a prominent role in world’s oil production. 
Breeding programs and genetic improvement of oil palm are primarily focused on the development 
of planting material for better productivity. This study was carried out to evaluate the performance of 
dura (female parent) palm to identify dwarf and high yielding dura for further utilization in the crop 
improvement programmes. Twenty-nine dura × dura crosses were planted in three replicates with eight 
palms per replication. Twenty-nine dura crosses showed a range of variability with respect to plant growth 
and yield attributes. The fresh fruit bunch weight ranged from 53.28-210.28 kg, bunch number 13.67-25.69 
and sex ratio 0.25-0.54 in different crosses. The number of leaves ranged from 22.33-26.33 and height 
61.83−97.67 cm. Out of the 29 dura crosses, two crosses [24 (599NATP´38D) and 29 (43CD´207CD)] were 
identified as superior with respect to the yield. Further, the cross 29 was also identified as the shortest 
among the crosses. 
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Abstract No. 646

Pranic agriculture – An ancient technique for enhanced crop production

Nagendra Prasad, Shrikanth Nagaraj Jois, Papanna NS 
World Pranic Healing Foundation, India, Research Centre, Mysore, India 
knag76@gmail.com

Pranic agriculture is an ancient science which uses Prana to enhance plant growth. Prana is the vital 
energy mentioned in Yogic texts and Ayurveda.  It involves projection of prana  to plants to promote 
faster development. The present study aimed to understand application of pranic agriculture protocol 
on tomatoes, pole beans, cucumber, European cucumber and brinjal. Physical parameters including plant 
length, stem diameter, flower initiation, time taken for fruit development, fruit yield and shelf life during 
storage were studied of pranic treated plants against the control. Increase in plant length of 18.5% and 
49% was noticed in tomato and European cucumber as compared to control groups. Also, pranic group 
plants had 12-24% more stem diameter than control. Additionally, pranic tomato plants had 31.7% more 
flowers per plant when compared to control. When group-wise yield was verified, Pranic group yielded 
significantly more in tomato (31%), cucumber (18%) and in European cucumber (17%) than control 
group. During storage period, pranic treated brinjal and tomato had significant improvement in firmness, 
decay, color, gloss and shrivelling against the control. This clearly shows that pranic agriculture could 
play a significant role in improving the quality and quantity of vegetables and also extending the shelf 
life. Further studies are needed to study the difference in their nutritional composition of these vegetables. 

Abstract No. 647

RNAi technology for Papaya ringspot virus (PRSV) resistance in Papaya

Alok Kumar Singh, Abhishek Singh, R.S. Senger 
SVPUA&T, Meerut, India 
alokankur8483@gmail.com

Papaya (Carica papaya) is severely damaged by the papaya ringspot virus (PRSV). So that plant 
biotechnologist is focuses on the development of PRSV resistant transgenic papaya through gene 
technology. Varieties of transgenic papaya were first introduced commercially in Hawaii in 1998. The 
genetic diversity of PRSV depends upon geographical distribution and the influence of PRSV disease 
management on a sequence of PRSV isolates. The concept of pathogen-derived resistance has been 
employed for the development of transgenic papaya, using a coat protein-mediated, RNA-silencing 
mechanism and replicase gene-mediated transformation for effective PRSV disease management. The 
development of PRSV-resistant papaya via post-transcriptional gene silencing is a promising technology for 
PRSV disease management. PRSV-resistant transgenic papaya is environmentally safe and has no harmful 
effects on human health. Recent studies have revealed that the success of adoption of transgenic papaya 
depends upon the application, it being a commercially viable product, bio-safety regulatory issues, trade 
regulations, and the wider social acceptance of the technology. This review discusses the genome and the 
genetic diversity of PRSV, host range determinants, molecular diagnosis, disease management strategies, 
the development of transgenic papaya, environmental issues, issues in the adoption of transgenic papaya, 
similar approach to control cucumber mosaic virus (CMV). RNAi powerful tool for developed transgenic 
varieties resistant to this PRSV and CMV like virus effective tool in managing production and increasing 
yield of papaya and  crop improvement of other agriculture crop .
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Abstract No. 652

Studies on parental combination and selection methods to enhance grain yield in 
chickpea

B. S. Patil1, Tara Janmatti2, R M Kachapur2, C Bhardwaj3, J S Bhat1 
1ICAR-IARI, Dharwad, India. 2UAS, Dharwad, India. 3ICAR-IARI, New Delhi, India 
bs_patil2000@yahoo.com

India is the largest producer of chickpea with annual production of 9.88 mt on 10.22 mha. with the average 
production of 967 kg/ha. The major goal of chickpea breeding has been to enhance productivity by 
improving genetic potential of cultivars. Pedigree, bulk and SSD methods of selection have mostly been 
applied to select superior segregants.  Pedigree and SSD methods of selection were applied to isolate high-
yielding segregants in six families derived using two female parents BGD 111-1 and BGD 120 with three 
male parents K 850, ICCC 42 and JG 11. Two separate experiments were conducted for the F7 progenies 
derived from both the methods of selection. ANOVA indicated significant variation for all the traits in the 
progenies developed by either of the methods. Higher frequency of high-yielding progenies was observed 
from two cross-combinations: BGD 120 x JG 11 and BGD 120 x ICCC 42. Analysis of three families derived 
from BGD 111-1 as the common maternal parent, high frequency of high-yielding progenies was obtained 
in combination with JG 11 in both SSD (64%) and pedigree (67%) methods of selection. Similarly, in the 
families derived from BGD 120 as the common maternal parent, two cross-combinations BGD 120 x JG 
11 and BGD 120 x ICCC42 produced a high frequency of high-yielding progenies in SSD (58% and 40%, 
respectively) and pedigree (45% and 46%, respectively) methods of selection. JG 11, as a male parent, 
produced a higher proportion of high-yielding progenies in both the methods of selection. 

Abstract No. 662

Characterization of Recombinant Inbred Lines (RILS) derived from novel heat tolerant 
donor nl-44 for reproductive stage heat tolerance in rice

Ravikiran K T1, Gopala Krishnan S1, Prolay Kumar Bhowmick1, Ranjeeth Kumar Ellur1, Madan Pal Singh2, 
Nagarajan M3, Amitha C.R. Mitra4, A. K. Singh1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Physiology, 
ICAR-Indian Agricultural Research Institute, New Delhi, India. 3Rice Breeding and Genetics Research Centre, ICAR-
Indian Agricultural Research Institute, Authurai, India. 4ICAR- National Centre on Plant Biotechnology, New Delhi, India 
rkravikirankt@gmail.com

Rice is the principal cereal feeding more than 3 billion people globally. Climate change and global 
warming caused by greenhouse gases are adversely affecting the agricultural productivity. Global 
mean surface temperatures are expected to increase up to 2.6°C and 4.8°C by mid and late 21st century 
respectively. Rice is highly sensitive to heat stress, particularly at the anthesis stage, with a maximum 
temperature threshold of 33°C. Hence, there is a need to improve the present rice cultivars for heat 
tolerance, which necessitates mapping and transferring heat tolerance from resilient donors. In the 
present study, assessment of reproductive stage heat tolerance in 127 RILs derived from a novel heat 
tolerant donor NL-44 was performed by raising them at ICAR-IARI sub-centre RBGRC, Aduturai during 
the off-season, 2018 under timely sown (control) as well as late sown. Spikelet sterility (%) ranged from 
53.66 – 88.05 with a mean of 74.77 in control and 16.59 – 85.40 with a mean of 65.15 in the late sown set 
where flowering coincided with high temperature. Interestingly, few genotypes performed better than 
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the tolerant parent NL-44, which could produce 77.15% filled grains which is thrice compared to sensitive 
parent PB1 (24.78%) under heat stress. Phenotypic data from the RILs under heat stress along with the 
genotypic data will help in mapping genomic regions governing high spikelet fertility under heat stress. 
Additionally, the transgressive segregants with higher spikelet fertility can be valuable donors to breed 
heat-tolerant rice cultivars.

Abstract No. 664

Effect of SO2 pollution on plant sulfur nutrition: a balanced interplay between oxidative 
stress and antioxidative defense determines SO2 tolerance

poonam yadav, Shiv Dhar Singh, bhupinder singh 
CESCRA, ICAR-IARI, New delhi, India 
bhupindersinghiari@yahoo.com

Sulfur dioxide  (SO2) and particulate matter are one of the major air pollutants emerging out of industrial 
development and human activities. Plants exhibit differential sensitivity to SO2  pollution and its effect on 
plant growth can be both direct and/or indirect. However, crop plants may vary in their tolerance to the 
gaseous and particulate pollutants and may even utilize SO2   as a source of nutrient sulfur. The present 
study was conducted in controlled tunnels to assess the effect of particulate matter and SO2 on growth 
attributes and sulfur nutrition of bread and durum wheat, barley, and chickpea crops. Amongst the two 
wheat cultivars, both bread and durum wheat responded positively to an elevated SO2 level in terms of 
the shoot and the grain sulfur, more so in the durum wheat. Barley, more or less, appeared insensitive 
to the extent of gaseous and particle pollution while the chickpea exhibited susceptibility to elevated 
SO2. SO2 enriched environment significantly improved the activity of serine transacetylase (SAT), while 
O-acetylserine (thiol) lyase (OAS-TL) was enhanced mainly in wheat. Further, the relative tolerance of 
crops to the particulate and gaseous pollutants was related to a lower induction of superoxide radical, 
H2O2 production and lipid peroxidation but a higher induction of components of the antioxidant system 
such as ascorbic acid and peroxidase activity. This study clearly shows that SO2 enriched environment 
promotes plant growth and S metabolism and that the tolerant crops are capable of utilizing SO2 towards 
the plant S pool. 

Abstract No. 666

Validation of putative insect resistance genes from Cajanus platycarpus in Nicotiana 
benthamiana and Nicotiana tabacum

Maniraj Rathinam1,2, Pragya Mishra1, Shaily Tyagi1, Lakshmi A Prabha2, Rohini Sreevathsa1 
1ICAR-NRC on Plant Biotechnology, New Delhi, India. 2Bharathidasan university, Tiruchirappalli, India 
rmani607@gmail.com

Pod borer (Helicoverpa armigera) is one of the major pests for pigeon pea, which is responsible for the 
significant major yield losses. Unfortunately, resistance trait against pod borer is not present in the available 
pigeon pea germplasm. On the other hand, some of the wild relatives of pigeon pea are known to possess 
resistance traits for various biotic and abiotic stresses. Studies to understand the resistance mechanism 
in the wild relative, we identified putative genes that could be responsible for resistance in the pigeon 
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pea wild relative (Cajanus platycarpus) against Helicoverpa armigera. However, validation of the putative 
genes for its efficacy against the pest is imperative. In this direction, the present study demonstrates a high 
throughput screening strategy to validate putative resistance genes against Helicoverpa armigera by using 
both transient expression in Nicotiana benthamiana and stable transgenics in Nicotiana tabacum. Both 
the strategies can be effective to validate novel insecticidal genes before their deployment in crop 
improvement programmes.

Abstract No. 671

Monogenic recessive resistance to chilli leaf curl disease of Capsicum annuum L.

Arpita Srivastava, Manisha Mangal, Pradeep Kumar Maurya, Vikas Solanki, Bikash Mondal 
ICAR-IARI, New Delhi, India 
asrivastava45@gmail.com

Chilli leaf curl disease (ChiLCD) is a devastating disease in chilli crop which is caused by whitefly transmitted 
begomoviruses. Reports with 100% yield loss have been reported in areas of epidemics in past. The 
disease is more severe in North Indian plains though the disease has now become an emerging threat in 
central and peninsular region of the country also. Resistance breeding has been proposed as the most 
sustainable and safe method to control the disease. Resistance breeding starts with understanding the 
genetics of disease resistance so that a suitable breeding method can be undertaken for resistant cultivar 
development. DLS-Sel-10, a resistant source to ChiLCD was used in our study to understand the genetics of 
resistance to ChiLCD. The resistant source was crossed with susceptible genotype Phule Mukta to develop 
F1, F2 and BC1F1. The resistant parent (DLS-Sel-10), susceptible parent (Phule Mukta), their hybrid (F1), 
F2 generation and BC1F1 was screened using viruliferous whiteflies carrying chilli leaf curl virus which is 
the most pre-dominant virus causing leaf curl in chilli. We found that resistant parent was free of disease 
while the susceptible parent and F1s produced severe leaf curling upon challenge inoculation indicating 
recessive nature of genes. On screening F2 population and backcross population, we found segregation 
of susceptible and resistant plants in the ratio of 3:1 and 1:1 respectively thereby indicating involvement 
of single gene in the control of resistance response of plant.

Abstract No. 672

Differential expression profiling of defence related genes in ChiLCV resistant and 
susceptible genotypes

Manisha Mangal, Arpita Srivastava, Shriram J Mirajkar, Vikas Solanki, Bikash Mandal 
IARI, New Delhi, India 
manishamangal@rediffmail.com

Chilli is one of the most important vegetable crops, valued for its pungency, taste, aroma and the appealing 
colour that it imparts to food. This crop suffers huge economic  losses due to the infection by Chilli Leaf 
Curl virus transmitted through whitely. Occurrence of the disease has become so devastating that the 
farmers have abandoned cultivation of   crop in Kharif, the main growing season. The present study, 
was undertaken to study the expression of  defence related genes such as NBS-LRR gene, Ca-Ascorbae 
peroxidae (Ca AsPer), Polyphenol oxidase gene (Ca PPO), Thionin gene (Ca-Thio), CaTopoII, Ca ATP/ADP 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 72

 Plant Sciences (Field Crops)Day-1 :  21 February, 2019

transporter, Ca SKP1 gene, CaSP1 transcription factor in  leaf curl resistant line DLS-Sel-10  and susceptible 
line Phule Mukta after different days of inoculation with viruliferous white to see which genes are playing 
role in resistance.  It was observed that expression of all the defence related genes except Ca SPI was 
higher in resistant line than the susceptible lines at all the time points studied. Expression of  NBS-LRR, 
CaTopoII and Ca-AsPer   increased up to 12 days post inoculation, while those of Ca PPO, Ca ATP/ADP 
transporter and Ca SKP1 increased up to 24 days post inoculation thereafter it started declining, though 
the expression was still high in the resistant line as compared to susceptible line.   In general all the genes 
which were tested could be clustered into two major groups one comprising Ca-AsPer, Ca-Thionin, CaATP/
ADP transporter , Ca-PPO, Ca-TopoII while other group comprised  Ca SKPI, Ca NBS, CaSPI. 

Abstract No. 673

Genotype and environment interaction on seed yield and its components in Rajmash 
(Phaseolus vulgaris L.)

Lad D.B., Thakare P. A., Supe V.S., Bhagat A.A. 
Zonal Agricultural Research Station, Pune, India 
dattaladuup@gmail.com

The stability of ten genotypes of French bean were tested for yield and yield contributing components 
by growing them in four different environments. Results revealed highly significant difference among the 
genotypes for all the traits studied .In the present investigation analysis of variance for ten genotypes of 
Rajmash (Phaseolus vulgaris L.) evaluated in four diverse environmental conditions during kharif, 2015, 
revealed that the genotypic variations differences were significant for all the characters. G x E interactions 
were significant for days to 50 per cent flowering, plant spread, number of pods plant-1`, number of seeds 
pod-1, seed yield ha-1 , when tested against pooled deviation. The linear components of G x E interactions 
were significant for days to 50 per cent flowering, plant height, plant spread, pods plant-1, seeds pod-1 , 
100-seed weight, seed yield plant-1 and seed yield ha -1, when tested against pooled deviation and pooled 
error. Based on the stability parameter of Eberhart and Russel model4, the genotypes, GRB-701 (days to 
50 per cent flowering , seeds pod-1 and 100 seed weight), Varun (primary branches per plant), Vaghya 
(harvest index) and GRB-902 (plant height, plant spread, pods plant-1, secondary branches plant-1 and seed 
yield plant-1 showed stability for normal environments. GRB-702 was considered as stable and average 
responsive to the all environments for yield and yield contributing characters.

Abstract No. 674

Genetic inheritance of physiological traits associated with drought tolerant in post 
rainy season Sorghum (Sorghum bicolor L. Moench)

Lad D.B., Karande S.P., Bhagat A.A., Supe V.S. 
Zonal Agricultural Research station, Pune, India 
dattaladuup@gmail.com

Sorghum is expected to play an increasingly important role in agriculture and meeting world food 
demand in the face of climate change, land degradation and increasing water scarcity. Drought is a 
complex phenomenon, and is considered one of the most significant  factors limiting crop yields. An 
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investigation on generation mean analysis involving six generations (P1, P2, F1, F2, B1 and B2) of the cross 
RSV1098 x RSV458 (Phule Suchitra x Phule Anuradha) in sorghum. The parent RSV1098 was found superior 
in contributing physiological traits viz., harvest index and grain yield, while parent RSV458 was found 
superior in contributing relative leaf water content (RWC), chlorophyll stability index (CSI) and stomatal 
frequency on adaxial and abaxial surface. The joint scaling test for almost all the characters was found 
highly significant, indicating inadequacy of additive-dominance model. The dominance (h) gene effects 
were found predominant along with dominance x dominance (l) interaction effects in the inheritance of 
physiological traits viz., relative leaf water content (RWC), chlorophyll stability index (CSI), harvest index 
and grain yield. The preponderance of additive (d) gene effect along with dominance x dominance (l) 
gene effect was found importance in the inheritance of stomatal frequency on adaxial and abaxial surface. 

Abstract No. 675

Agronomic manipulations for canopy modification in rabi sorghum to facilitate 
mechanical harvesting

Mallikarjun Patil 
College of Agriculture, Vijayapur, India 
patilmb10399@uasd.in

Sorghum [Sorghum bicolor (L.) Moench] is an important grain and forage crop of semi arid regions. In 
recent years, due to increased labor cost and non-availability of laborers for harvesting of sorghum, 
farmers are facing hardship for harvesting. A field experiment was conducted during rabi 2017-18 at 
College of Agriculture, Vijayapura, Karnataka (Zone-3). The experiment was carried out in a split-split plot 
design with 3 replications and 18 treatments involving three main plot comprises of dates of sowing viz., 
D1-2nd fortnight of September, D2-1st fortnight of October, D3-2nd fortnight of October; two sub plots 
genotypes namely V1-M 35-1,V2-DSV-4 and sub-sub plots consisting of three plant growth regulators 
G1-Chlormequat chloride 50 % SL @ 200 ppm, G2-Mepiquat chloride@ 200 ppm,G3 - Ethrel @ 500 ppm. 
Sowing of sorghum during 1st fortnight of October recorded higher grain yield (1,762 kg ha-1) and 
lower lodging rate (22.78 %) than other sowing dates. Among the genotypes M 35-1 recorded higher 
grain yield (1,740 kg ha-1) and lower plant height (161.48 cm), internodal length (11.10 cm) and lodging 
rate (18.38 %) than DSV-4. Sig In spite of Agronomic manipulations for canopy modification by means of 
genotypes, dates of sowing and use of PGRs, the lodging rate ranged from 10-20 %. Consequently the 
grain and dry fodder yield loss due to mechanical harvesting was to the tune 20 and 50 % respectively. 
Hence, the mechanical harvesting of rabi sorghum in Northern Dry Zone of Karnataka is not feasible 
under afore said conditions.
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Abstract No. 676

Marker-assisted development of blast resistant medium slender grain rice variety, Pusa 
1850, with three genes namely Pi54, Pi1 and Pita

Gopala Krishnan S1, Rajeev Rathour2, Priyanka Dwivedi1, Gaurav Dhawan1, UD Singh3, Nagarajan M4, 
Rakesh Seth5, Prolay Kumar Bhowmick1, Ranjith Kumar Ellur1, Haritha Bollinedi1, Prakash G3, Vinod KK4, 
Tilak Raj Sharma6,7, Ashok Kumar Singh1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Department of Agricultural 
Biotechnology, CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur , Palampur, India. 3Division of Plant Pathology, 
ICAR-Indian Agricultural Research Institute, New Delhi, India. 4Rice Breeding and Genetics Research Centre, ICAR-IARI, 
Aduthurai, India. 5Regional Station, ICAR-Indian Agricultural Research Institute, Karnal, India. 6ICAR-National Research 
Centre on Plant Biotechnology, New Delhi, India. 7National Agri-Food Biotechnology Institute (NABI), Mohali, India 
gopal_icar@yahoo.co.in

Blast disease caused by Magnaporthe grisea is the most dreaded diseases causing yield as well as quality 
losses in rice. BPT5204, popularly known as “Samba Mahsuri” is one of the most popular rice varieties 
among both farmers and consumers, owing to its medium slender grain, excellent grain and cooking 
quality characteristics. It is highly susceptible to blast disease which not only affects its productivity 
but also its grain quality. Marker assisted backcross breeding was adopted for pyramiding three genes 
governing blast resistance, namely Pi54, Pi1 and Pita into BPT5204 using DHMASQ164-2b as the donor. 
Foreground selection using gene based markers for target gene(s) and background selection augmented 
with phenotypic selection for grain and cooking quality was employed for accelerated recovery of recurrent 
parent genome and phenome. Based on multi-location evaluation of the nine elite three gene pyramided 
lines for agronomic performance and blast disease both under artificial inoculation as well as under three 
hotspot locations for two seasons, two superior genotypes namely Pusa1850-27 and Pusa1850-33 were 
tested in AICRIP trials. Pusa 1850-27 (IET25480) exhibited highly resistant reaction to blast disease as 
compared with BPT 5204, which was highly susceptible and recorded an yield advantage of 3.69% over 
BPT 5204, based on which it has been identified for release for the states of Chhattisgarh and Odisha, 
which will help in effective management of blast disease. Additionally, Pusa 1850 will also serve as elite 
donor for blast resistance, particularly in improvement of medium slender rice grain varieties.

Abstract No. 679

Use of Microsatellite markers for genetic purity testing of maize (Zea mays L.) F1 hybrid.

Satya Srii, Nethra N 
UAS, Bangalore, India 
sriinila@gmail.com

Genetic purity of parental lines and hybrids is of crucial importance, as it helps in successful hybrid seed 
production. Also maize being allogamous crop, the maximum exploitation of hybrid potential is possible 
only with supply of genetically pure seeds. Application of molecular markers for genetic purity testing is 
used widely owing to time consuming and irreproducible results of conventional methods. Objectives of 
the study were to identify microsatellite markers for parental lines and hybrid and to check the identified 
markers for the morphologically identified offtypes in field which would help in testing seed lots for 
presence of off types and selfed seeds. In this study 30 SSR markers were used for screening maize hybrid 
MAH-14-5 and its parental inbreds. Of the 30 SSR markers studied, 7 pair of primers showed polymorphism 
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for the F1 hybrid and 1 marker showed unique polymorphism to MAH-14-5 when compared with other 
two existing hybrids. Also the difference in band size was observed with the identified polymorphic 
markers for morphologically identified offtypes . Thus the identified polymorphic markers can be used 
for commercial hybrid seed lot testing in future.

Abstract No. 683

Response of pearl millet to neem coated urea at different N levels and time of application 
under rainfed condition

Ashok Guggari, Basavaraj Mugalkhod 
College of Agriculture, Vijayapura, India 
akguggari@uasd.in

A field experiment was conducted at Regional Agricultural Research Station, Vijayapura, Karnataka during 
2017 kharif. There were 13 treatments involving three nitrogen levels (25, 50 and 75 kg/ha) applied through 
neem coated urea in different splits and timings (entire dose at sowing, 50 % at sowing + 50 % at half 
bloom stage, 50 % at sowing + 25 % at tillering + 25 % at half bloom stage and 50 % at tillering + 50 % 
at half bloom stage) with a control (nitrogen @ 50 kg/ha applied entire dose at sowing through normal 
urea). The experiment was laid out in FRBD with a control and replicated thrice.  The results showed that, 
application of N @ 75 kg N/ha through neem coated urea recorded significantly higher grain yield (3092 
kg/ha), straw yield (6.06 t/ha) and net returns (Rs.27,664/ha) compared to 25 kg N/ha, however, it was at 
par with 50 kg N/ha (2906 kg/ha, 5.68t/ha, Rs.25254/ha and 2.39, respectively). Nitrogen applied in three 
splits i.e. 50 % at sowing + 25 % at tillering + 25 % at half bloom stage recorded significantly higher grain 
yield (3050 kg/ha), straw yield (5.94 t/ha) and  net returns (Rs.27,161/ha) compared to two splits (50% at 
tillering + 50% at half bloom stage) and control (2520 kg/ha, 5.12 t/ha and Rs.20162/ha, respectively), 
however it was at par with application of N in two splits i.e, 50 % at sowing + 50 % at half bloom stage 
(2932 kg/ha, 5.81 t/ha and Rs.25710/ha, respectively).

Abstract No. 689

Development of diverse thermosensitive genetic male sterile (TGMS) derived rice 
hybrids reveal high standard heterosis for yield

Nagarajan M1, Vinod Kk1, Gopalakrishnan S2, Prolay Bhowmick2, Ashok Kumar Singh2 
1ICAR-IARI-RBGRC, Aduthurai, India. 2ICAR-IARI, Division of Genetics, New Delhi, India 
drmnagarajan2000@yahoo.co.in

Thermosensitive genetic male sterility (TGMS) a stable male sterility system in rice that stands second to 
the widely used cytoplasmic genetic male sterility (CGMS) system, in hybrid production. Advantages of 
TGMS over CGMS are easy seed production, easier maintenance breeding and unrestricted use of genetic 
backgrounds for development of parental resources. Several TGMS lines were developed by crossing sterile 
segregates from TGMS hybrids with elite cultivars and breeding lines. Selection was resorted to agronomic 
traits and sterility. The selection cycle involved shuttle breeding between Aduthurai (high temperature) 
and Gudalur (low temperature) environs. The selection was restricted to segregants exhibiting 100% 
pollen sterility at Aduthurai from large segregating population and stubble planted at Gudalur for fertility 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 76

 Plant Sciences (Field Crops)Day-1 :  21 February, 2019

reversion and maintenance. The selection for agronomic features except grain yield was carried out at 
Aduthurai.  Thirty TGMS lines showing promising characteristics and diversity were crossed with 30 pollen 
parents to develop 57 hybrids. These hybrids were evaluated under Aduthurai conditions for agronomic 
and yield superiority over commercial check hybrids. Hybrids showed great variability and diversity for 
agronomic and yield-related traits. The standard heterosis for yield ranged between -66.7% to 61.1%. 
Extrapolated yield ranged from 2837 kg/ha to 12476 kg/ha. There were at least five hybrids, THY19 (TGR 
127-172-1-1-52 / PRR 210), THY25 (TGMS 66 / PP18), THY27 (P 5452 - 12 - 483-9-31 / PP30), THY81 (TGR 
127-2-20-1-3 / PP18) and THY82 (TGR 127-68-20-1-8 / PP41) that showed projected yield above 10000kg/
ha. These novel hybrids show great promise for commercial exploitation.

Abstract No. 692

Marker assisted improvement of an elite Basmati rice variety “Pusa Basmati 1” for grain 
yield under lowland drought

Gaurav Dhawan1, Aruna Kumar2, Vijay Prakash1, Pankaj Kumar1, Priyanka Dwivedi1, Gopala Krishnan S1, 
PK Bhowmick1, M Nagarajan3, Madan Pal4, AK Singh1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Amity Institute of Biotechnology 
(AIB), Amity University, Noida, India. 3Rice Breeding and Genetics Research Centre, ICAR-IARI, Aduthurai, Tamil Nadu, 
India. 4Division of Plant Physiology, ICAR-Indian Agricultural Research Institute, New Delhi, India 
gauravbiochem2007@gmail.com

Drought is one of the major abiotic stress limiting rice and therefore, developing drought tolerant rice 
with higher productivity under drought can help in improving rice productivity in India. Pusa Basmati 1 
(PB1), a popular Basmati rice variety is highly susceptible to drought stress, which limits both yield as well 
as grain quality under drought. Marker assisted backcross breeding (MABB) was adopted to incorporate 
a major QTL for grain yield under drought, qDTY1.1 from a non-Basmati upland rice cultivar “Nagina 
22” into Basmati rice variety, PB1, for enhancing grain yield under the drought stress at reproductive 
stage. Foreground selection was carried out at every generation using the SSR marker RM431, linked to 
qDTY1.1. Additionally, at each generation stringent selection for the recurrent parent phenome, grain 
and cooking quality characters was carried out to identify the best plant for further backcrossing. A set 
of 22 advanced backcross derived genotypes in BC3F6 harboring qDTY1.1 in the genetic background of 
PB1 have been developed and evaluated under reproductive stage drought stress (RDS) as well as normal 
irrigated conditions which will help in promising genotypes with better agronomic performance, grain 
and cooking quality along with reproductive stage drought tolerance. The promising drought tolerant 
NILs of PB1 developed in the present study will not only help in saving water as well as mitigating yield 
losses due to drought stress in Basmati rice but also serve as valuable donor for reproductive stage 
drought tolerance in Basmati rice.
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Abstract No. 696

Analysis of population structure and genetic diversity in 200 tropical japonica rice 
genotypes

Vikram Jeet Singh1, Prolay Kumar Bhowmick1, Brijesh Kumar Dixit1, Sonu Shekhawat1, Nandakumar S1, 
Binder Singh1, Gopala Krishnan S1, Haritha Bollinedi1, Ranjeeth Kumar Ellur1, Vinod K K2, M Nagarajan 2, 
Ashok Kumar Singh1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-Indian Agricultural Research Institute, RBGRC, 
Aduturai, India 
jeet2012vikram@gmail.com

The record level of production and productivity in rice is due to the availability and exploitation of rich 
genetic diversity existing in rice germplasm of India, but one of the major reasons for poor adoption is 
low heterosis, which is due to poor diversity of the indica parental lines. Information of diversity in the 
tropical japonica rice germplasm can be of great help in improving heterosis and development of NPT 
lines. The present study was aim at deciphering the genetic diversity pattern of tropical japonica lines 
using genetic markers. A set of 200 tropical japonica genotypes along with 36 checks which represented 
different aus, Basmati, short grain aromatic and wild rice lines were used in this study. Genotyping was 
carried out with 50 micro satellite markers. A total of 184 alleles were amplified with an average of 3.75 
alleles per locus. Average gene diversity and PIC value was 0.41 and 0.36, respectively. Population structure 
analysis grouped the 236 genotypes in to four sub-populations with delta K value 55.90, where highest 
membership proportion was occupied by sub-population 2 consisting most of the japonica genotypes. 
Almost 50 % admixture was observed in sub-population 1, whereas sub-population 4 had very less 
admixture consisting most of the indica genotypes. Pair wise Fst values showed significant differentiation 
among all the pairs of sub-population ranging from 0.10 to 0.80 with average value of 0.40. AMOVA 
revealed 26.78% of variation among the population and 73.22% were appeared within the population.

Abstract No. 703

High-oleic Peanut in India: Shift in paradigm of health oil

S. K. Bera, J. H. Kamdar, T. Radhakrishnan 
ICAR-DGR, Ivnagar Road, Junagadh, Gujarat, India 
berask67@yahoo.co.in

Peanut with high oleic acid content increases shelf-life of peanut oil and food products besides extending 
major health benefits to the consumers. High oleic acid content in peanut is controlled by ahfad2a and 
ahfad2b mutant alleles. The ahfad2 mutant alleles were introgressed from SunOleic 95R into high oil 
content breeding lines and elite cultivars for elevated oleic acid content using molecular breeding. A 
total of 23 introgression lines characterized with more than 75% oleic acid content were selected in early 
generation from two crosses, ICGV 06100 × SunOleic 95R and ICGV 05141 × SunOleic 95R and are under 
all India testing. In addition to 79 and 85 F2s, with ahfad2 mutant alleles were selected from crosses, 
GG20 × SunOleic 95R and TG37A × SunOleic 95R, respectively. Further genotyping and phenotyping of 
these early generation progenies are in progress. The high oil and high oleic acid containing peanut will 
certainly boost Indian peanut export scenario as well as meet the growing demand of food industries 
besides availability of quality oil to the consumers. 
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Abstract No. 704

Genetic characterization of the stripe mutant, M507-1, derived through EMS induced 
mutagenesis of an upland rice cultivar, Nagina 22

Me Me Aung1, Nitasha Grover1, Vijay Prakash1, Gopala Krishnan S1, Haritha Bollinedi1, Viswanathan C2, 
Amitha Mithra V Sevanthi3, RP Sharma3, P Jeyaprakash4, M Raveendran4, MS Sheshshayee5, MK Kar6, N 
Sarla7, SK Mangrauthia7, NK Singh3, AK Singh1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Physiology, 
ICAR-Indian Agricultural Research Institute, New Delhi, India. 3ICAR-National Research Centre on Plant Biotechnology, 
New Delhi, India. 4Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu, Tamil Nadu, India. 5Department of 
Plant Physiology, University of Agricultural Sciences, Bengaluru, India. 6Crop improvement division; National Rice 
Research Institute, Cuttack, India. 7Indian Institute of Rice Research, Rajendra Nagar, Hyderabad, India 
memeaung826@gmail.com

Mutations in leaf colour play an important role in understanding the mechanism of chlorophyll biosynthesis, 
chloroplast structure, function, genetics and development. Many rice mutants with variation for leaf colour 
have been identified and the genes have been mapped. A stripe mutant, M507-1, was derived through 
Ethyl Methane Sulphonate (EMS) induced mutagenesis in an upland rice variety Nagina 22. Morphological 
characterization of the stripe mutant showed that the mutant exhibited the stripe pattern not only in the 
leaves but also in the leaf sheath and grain husk as well. Mutant showed a decrease in the total chlorophyll, 
chlorophyll (a and b) and carotenoid content in the leaf as compared to the wild type from seedling to 
maturity. Inheritance analysis based on the phenotyping of leaf colour in the F2 population derived from 
the cross M501-1/N22 and M501-1/ Pusa 44 revealed that the normal leaf colour genotypes and stripe 
leaf segregated in 13:3 ratio,  indicating that the stripe leaf colour in the mutant, M507-1, is controlled by 
two genes exhibiting inhibitory epistatis. In order to map the gene(s), governing stripe mutation, a 216 
SSRs have been identified to be polymorphic out of 1117 SSRs markers screened across the rice genome 
between M501-1 and Pusa 44. Bulked Segregant Analysis (BSA) has been employed to map the gene(s) 
governing stripe mutation in the rice mutant, M507-1.

Abstract No. 705

Evaluation of the NILs in the genetic background of rice cultivar, Pusa44, possessing 
different QTLs governing reproductive stage drought tolerance

Kyaw Swar Oo1, Vijay Prakash Bansal2, Gaurav Dhawan2, Pankaj Kumar2, Priyanka Dwivedi1, Gopala S1, 
Madan Pal Singh3, Nagarajan M4, AK Singh1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Division of Genetics, ICAR- Indian 
Agricultural Research Institute, New Delhi, India. 3Division of Plant Physiology, ICAR-Indian Agricultural Research 
Institute, New Delhi, India. 4Rice Breeding and Genetics Research Centre, ICAR-IARI, Aduthurai, India 
k.swar555@gmail.com

Drought stress at reproductive stage is a major constraint affecting rice productivity. Marker assisted 
backcross breeding was employed to develop near isogenic lines (NILs) possessing different QTLs governing 
tolerance to reproductive stage drought stress namely qDTY2.1, qDTY3.1, qDTY9.1 and qDTY12.1 in the 
genetic background of a popular rice variety, Pusa 44. Phenotypic evaluation of these mono-QTL NILs 
along with Pusa 44 and the donors was carried out during Kharif 2018 for assessing their performance 
under reproductive stage drought stress (RDS) as well as normal irrigated conditions. Data on various 
agronomic characters like plant height, tillers number per hill, panicle length, grain per panicle, filled 
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grain percent, 1000 grain weight and grain yield showed that the reduction in performance of these 
traits under reproductive stage drought stress were comparatively less in the qDTY NILs as compared 
to Pusa 44. Based on the evaluation for different drought tolerance parameters such as leaf rolling, 
leaf trip drying score, relative water content under drought stress as well as various agronomic traits, 3 
qDTY NILs have been identified as promising. The promising drought tolerant NILs of Pusa 44 identified 
in the present study will help in reducing the yield losses due to drought stress in rice. The study will 
also help in understanding the comparative effectiveness of the QTLs, qDTY2.1, qDTY3.1, qDTY9.1 and 
qDTY12.1 governing reproductive stage drought stress.

Abstract No. 708

Transcriptome analysis of pigment biosynthesis related genes in Color-cotton 
(Gossypium hirsutum L.)

Saritha H.S., Rajesh Patil. S. 
U.A.S. Dharwad, Dharwad, India 
rajeshpatil68@gmail.com

To investigate the phenomenon of pigment development in Color-cotton fiber, transcriptome analysis 
of five flavonoid biosynthesis related structural genes encoding chalcone isomerase (GhCHI), flavanone 
3-hydroxylase (GhF3H), dihydroflavonol 4-reductase (GhDFR), anthocyanidin synthase (GhANS) and 
anthocyanidin reductase (GhANR) was performed at six fiber developmental stages i.e , 5, 10,15, 20, 25 and 
30 Days Post Anthesis (DPA) in Sahana (White fiber), DB-50-2 (Dark Brown) and G-5-1 (Green) genotypes. 
Relative gene expression studies indicated that all structural genes over expressed in colour genotypes. 
The structural genes GhCHI and GhF3H, which act as precursors in pigment synthesis, had higher transcripts 
at initial stages of boll development in colored genotypes compared to white.  Putative genes GhDFR, 
GhANS and GhANR had higher transcript levels after 15DPA in color genotypes. Over expressed transcripts 
of anthocyanin reductase were observed in brown fiber in later developmental stages contrary to their 
down regulation in white and green fiber. The genes involved in color development were expressed at 
initial stages and they act as precursors for formation of proanthocyanidins when exposed to sunlight. 
Flavonoid biosynthetic pathway revealed that GhANR and its substrate GhANS were crucial in the synthesis 
of proanthocyanidins, as revealed by their transcripts that caused brown pigmentation. GhANS was strongly 
associated with brown pigmentation. Results indicated that reduction of anthocyanin led to brown color 
and lack of reductase activity led to either white or green fiber. Further, it is proposed that modulation of 
the GhANS and GhANR genes could improve the intensity of the natural color in the cotton fibers.

Abstract No. 721

Multivariate analysis of nitrogen use efficiency in Assam rice accessions

Shantanu Das1, Debojit Sarma1, Soumitra Sankar Das2 
1Assam Agricultural University, Jorhat, India. 2Birsa Agricultural University, Ranchi, India 
shanubrdr.oryza@gmail.com

In the present investigation, a panel of 26 rice genotypes consist of 21 landraces and 5 improved varieties 
was tested under 3 different environments (E1: 0 kg N, E2: 40 kg N and E3: 60 kg N ha-1) with fixed P and K @ 
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20 kg ha-1 during Kharif 2014 and 2015. The genotypes were evaluated in randomized block design with 
3 replications at Assam Agricultural University, Jorhat. The experiment was carried out to assess genetic 
diversity in 26 rice genotypes and to identify superior nitrogen use efficient genotypes for low land rice 
cultivation. There are significant genotypic differences and selection for most of the nitrogen use efficiency 
related traits would be effective. Grain yield had moderate to strong positive correlation with biological 
yield, harvest index, grain nitrogen, physiological nitrogen use efficiency, nitrogen utilization efficiency, 
and nitrogen harvest index at both genotypic and phenotypic level. All the genotypes were grouped 
into seven clusters. The maximum contribution towards divergence was due to flag leaf area followed 
by physiological nitrogen use efficiency and grain yield/plant. Principal components analysis performed 
on 12 quantitative traits revealed that the first four principal components accounted for 83.56% variance 
among the genotypes studied. Genotypes Lothabor, Luhasali and Betguti Sali were found to be suitable 
for low land rice ecosystem. 

Abstract No. 722

Near-infrared (FT-NIR) based robust phenotyping method for evaluation of non-
structural carbohydrates (NSC) in rice

R S Pal, J P Aditya, A Pattanayak 
ICAR-Vivekananda Institute of Hill Agriculture, Almora, India 
ramesh_bio2006@rediffmail.com

Non-structural carbohydrates  (NSC) reserves stored in the vegetative parts of perennial grasses. The 
remobilization of NSC stored as reserve in the stem prior to heading that can later be mobilized to 
supplement photosynthate production during grain-filling. However, the mechanism that regulates the 
NSC reserve in the stem pre-anthesis on grain filling of grains of rice remains unclear. To understand the 
dynamics of NSC accumulation and remobilization large no of sample have to go through the screening 
for NSC. The effort involved in traditional wet laboratory techniques may be prohibitively laborious for 
such larger-scale studies. Therefore, there is a need of rapid screening method for the quantification of 
NSC in the rice stem. We collected thirty-six samples of rice at flowering stage. The stem, leaf and panicle 
were separated and dried for the determination of non-structural carbohydrates in different plant parts in 
rice crop. Stem, leaf and panicle of thirty-six samples of rice were analyzed by wet laboratory methods. The 
FT-NIRS spectrum of each dried sample of rice was obtained by scanning with a Thermo-fisher FT-NIR 
System. It is necessary that the cuvette be at least 50% filled with sample, which must be pressed. The 
spectrum data range was 4000–10,000 cm−1, number of scans was 64, and the resolution was 4 cm−1. 
In summary, calibration models established by FT-NIR was found suitable for the rapid, accurate and 
non-destructive quantification of NSC in rice.  FT-NIR calibration models for stem NSC is worthy of further 
experimentation for breeding early maturing rice.
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Abstract No. 724

Novel bacterium Rhizobium undicola isolated from the upland cultivated rice Oryza 
sativa L. promoting plant growth

Manoj Kumar Singh 
Rani Lakshmi Bai Central Agricultural University, Jhansi, India 
mintusingh78@gmail.com

A novel endophytic nitrogen-fixing bacterium identified as Rhizobium undicola (Ouran110) on the basis of 
16S rRNA gene sequence analysis was isolated from surface-sterilized roots of upland rice Oryza sativa L. 
var. Narendra Dhan 118. The diazotrophic nature of the bacterium was established by its close homology 
with typical diazotrophic bacteria and further confirmed by the amplification of nifHgene. Amplification 
of nodC confirmed that the strain could be a legume symbiont and this was further ascertained by the 
nodulation of the strain with Phaseolus vulgaris and Glycine max. Endophytic colonization ability was 
ascertained by molecular tagging with gfp/gusA fused to a constitutive promoter followed by inoculation 
onto rice seedlings in axenic condition. Microscopic observation confirmed colonization of gfp/gus-tagged 
Ouran110 in the intercellular spaces of vascular zones of rice roots. Inoculation of R. undicola (Ouran110) 
with rice plants resulted in significant increase in plant growth promoting traits suggesting implications 
of this endophytic bacterium as biofertilizer in sustainable rice production agriculture.

Abstract No. 731

Effect of land configuration and weed management on production of green gram (Vigna 
radiata L.)

S. K. Sharma 
Department of Agronomy, CCS Haryana Agricultural University, Hisar, Hisar, India 
sksharma67@rediffmail.com

Field experiment was conducted at CCS Haryana Agricultural University, Hisar during kharif season of 2016 
to study the effect of land configuration and weed management practices on the production of green 
gram. The experiment was laid out in strip plot design with four replications. The treatments were crop 
establishment (Flat bed method and Ridge method) in main plot and weed management (Weedy check, 
Pendimethalin 30 EC @ 1.0 kg/ha-PE, Imazethapyr 10 % SL @ 55g/ha at 15-20 DAS and Pendimethalin 30 
EC @ 1.0 kg/ha-PE fb imazethapyr 10 % SL @ 55 g/ha at 15-20 DAS) in sub plots. Crop establishment had 
significant effect on yield attributes and seed yield of green gram. Ridge method of planting recorded 
significantly higher number of branches/plant, seeds/pod, 100 seed weight and seed yield in comparison to 
flat method of planting. It was registered 15.45 per cent higher seed yield over flatbed method of planting. 
Application of pendimethalin 30 EC @ 1.0 kg/ha fb imazethapyr 10 % SL @ 55 g/ha at 15-20 DAS recorded 
significantly higher number of branches/plant,pods/plant, seeds/pod, 100 seed weight and seed yield 
(881 kg/ha) compared to weedy check. It was registered 236, 48 and 18 % higher seed yield over weedy 
check,  pendimethalin 30 EC @ 1.0 kg/ha and Imazethapyr 10 % SL@ 55 g/ha at 15-20 DAS, respectively.
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Abstract No. 736

Development of near isogenic line to study the influence of genetic background on 
fertility restoration in rice

Sonu Shekhawat1, Prolay Kumar Bhowmick1, Vikram Jeet Singh1, Nandakumar S1, Brijesh Kumar Dixit1, 
Binder Singh1, Gopala Krishnan S1, Ranjeeth Kumar Ellur1, Haritha Bollinedi1, K K Vinod2, Nagarajan M2, 
Ashok Kumar Singh1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2RBGRC, ICAR-Indian Agricultural Research Institute, 
Aduturai, India 
smile.sonu101@gmail.com 

Fertility restoration in WA cytoplasm of rice is mainly governed by two major genes Rf3 and Rf4. When 
the fertile hybrids (F1) were advanced to F2 generation the plants fell into different category of fertility 
restoration, ranging from 0 to 100%, indicating that there might be some effect of genetic background 
on fertility restoration. Therefore, the present study was carried out to study the influence of genetic 
background on fertility restoration in near isogenic line (NIL) in rice. In order to develop the NILs, PRH10 
(F1), first superfine hybrid rice was crossed with one of its maintainer parent Pusa 6B to generate the BC1F1. 
Foreground selection was done using molecular markers RM6100 and DRRMRf3-10 for the target genes 
Rf4 and Rf3 respectively. Plants positive for the fertility restorer gene(s) were backcrossed with Pusa 6B to 
generate BC2F1 and BC3F1. In BC3F1, plants positive for the fertility restorer genes Rf3, Rf4 and Rf3+Rf4 were 
subjected to pollen and spikelet fertility analysis. Further background selection was carried out using 
64 polymorphic markers. Based on that, plants possessing different gene combinations with maximum 
pollen and spikelet fertility and genome recovery were selfed to generate BC3F2. These BC3F2 plants along 
with the F2 of PRH10 hybrid having different genetic background were subjected to pollen and spikelet 
fertility analysis in three different locations to understand the actual segregating pattern of fertility restorer 
genes in NILs against the different genetic background.

Abstract No. 746

“Evaluation of elite sorghum [Sorghum bicolor (l.)Moench] germplasm lines for fodder 
yield and nutritional quality attributes”

Naveen Sihag, Madhubala Kurmanchali, Pradeep Pandey 
Govind Ballabh Pant university of agriculture and technology, pantnagar, Uttrakhand, India 
nivsihag310@gmail.com

This study was performed to evaluate and characterize 96 sorghum accessions for various morphological, 
nutritional quality and fodder yield parameters. The germplasm displayed considerable variability for 
Brix %, flag leaf length, days to 50% flowering, 1000 seed weight, dry fodder yield  and green fodder 
yield. Genotypes IS-2363 and IS-20399 were recorded to mature early with minimum days to maturity 
(50) while maximum plant height (395 cm) was observed for IS 23586. IS15008 has the highest Brix %. 
Genotypes were also evaluated for 1000 seed weight and mean weight was found to be 21.86g. Moreover 
IS 12743 exhibited maximum flag leaf length (77 cm) and the highest green fodder yield (832.5 gm/
plant) was recorded for IS 15008. The results of this study indicate that significant genetic diversity exists 
among the sorghum accessions.  The genotypes IS-15008, pant elite line 2016 and pant elite line 2021 
are recommended for commercial cultivation to meet the fodder needs of the country. An experiment 
was conducted to test the cell wall components of some selected genotypes. The lowest content of the 
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cell wall components are present in IS-31861, IS-4925, IS-20399, IS-4925, IS-31861 and IS-3865. These 
accessions can be used as donor for their nutritional characteristics in the breeding programs.

Abstract No. 747

Performance of maize under varying rates of potassium and zinc application

Subhradip Bhattacharjee 
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, India. National Dairy Research Institute, Karnal, India 
subhradip25@gmail.com

An experiment was conducted to study the performance of maize crop under varying rates of potassium 
and zinc application at agronomy research farm of Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, 
Maharashtra during Kharif season of 2016. The experiment was laid out in Factorial Randomized Block 
Design with three replications and two factors. The two factors were a) Potassium (K2O) application at 
three levels i.e., 30, 60 and 90 kg ha-1 b) Zinc (ZnSO4) at three levels i.e., 20, 30 and 40 kg ha-1.  The results 
obtained showed that growth attributes viz; plant height, leaf area index, dry matter accumulation were 
significantly higher with the application of potassium and zinc when applied at the rate of 60 kg K2O ha-1 
and 30 kg ZnSO4ha-1, respectively. It was also observed that highest cob weight (131.34 g) and grain yield 
(4.71 t ha-1) was observed when potassium was applied at the rate of 60 kg K2O ha-1 along with Zn at the 
rate of 30 kg ZnSO4 ha-1. The sole effect of Zn was found significant on both cob length (14.39 cm) and cob 
diameters (14.06 cm) when applied at the rate of 30 kg ZnSO4 ha-1, whereas, no significant difference was 
observed when potassium was applied alone. Qualitative parameters such as protein content, total 
protein yield, and B:C ratio was also higher in treatment applied with potassium at the rate of 60 kg K2O 
ha-1 along with zinc at the rate of 30 kg ZnSO4 ha-1.

Abstract No. 748

Phenotyping of Brassica and wheat cultivars for water relation parameters using sensors

Neeta Dwivedi, Neelam Patel, Sushma Sudhisri, Anchal Dass, Manoj Khanna 
IARI, New Delhi, India 
neeta.iari@gmail.com

Increasing the ability to investigate plant functions and structure through non-invasive methods with 
high accuracy has become a major target in plant breeding and precision agriculture. Sensor networks in 
agricultural applications have been studied now days with growing interest. Hence, an experiment was 
conducted on three Brassica cultivars (PM-28, PM-26 and Pusa Vijay) and three wheat cultivars (HD 2864, 
HD 3086 and HD 2967) rabi 2017-18.  Irrigation scheduling was done using water relation parameters. 
RWC, photosynthesis, transpiration, stomatal conductance, leaf temperature, and chlorophyll content 
were recorded in different crop growth stages. Significant findings pertaining to study of water relation 
parameter, irrigation schedules in wheat and Brassica were developed on the basis of water relation 
parameters at different growth stages. In wheat, and Brassica the RWC, photosynthesis and transpiration 
decreased and the leaf temperature increased up to 420 C before irrigation. In wheat, the RWC varied from 
65-67 % while in Brassica 62-65% before irrigation. The crop was irrigated when there was a decreased 
in RWC, photosynthesis, transpiration and increase in the leaf temperature. Wheat showed higher RWC 
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(85.7%) as compared to Brassica  (80.9%). In Pusa Vijay of Brassica performed better than PM-28 and 
PM-26. For wheat cultivar HD 3086 performed better than HD2864 and HD2967. Nonetheless, based on 
physiological data Brassica was irrigated only once and wheat twice. 

Abstract No. 749

Thermo-stable chlorophyll and higher specific leaf weight of flag leaf contribute for 
heat-tolerance in wheat

Vijay Paul, Rakesh Pandey, RC Meena, SR Kushwaha 
Division of Plant Physiology, ICAR-Indian Agricultural Research Institute (IARI), New Delhi, India 
vijay_paul_iari@yahoo.com

Phenotyping is pre-requisite for identification of suitable donors for traits of significance in relation 
to abiotic stress tolerance and crop improvement. An investigation was taken up with an objective to 
phenotype selected wheat genotypes for various flag leaf related traits and their possible association 
with heat-tolerance. Twenty wheat genotypes were grown under normal (30 November) and late-sown 
(16 January; heat-stress) conditions at IARI, New Delhi. In general, late-sown resulted in higher mean 
temperature of about 5.1oC during the period from anthesis to crop maturity. Different pigments and 
related parameters namely anthocyanins, chlorophyll a, b, a/b, total chlorophylls, total carotenoids and 
total chlorophylls/total carotenoids were estimated at anthesis stage. In addition to this; length and width 
of flag leaf, specific leaf area, specific leaf weight (SLW; indicates more leaf thickness and density) and 
succulence were also determined. Wheat genotypes having higher and lower trait values were identified 
under normal and heat-stress conditions. Comparative performance of each genotype (under normal 
and heat-stress conditions) resulted in identification of contrasting genotypes with respect to the traits 
investigated. Results showed that flag leaf traits like retention of higher levels of total chlorophylls and 
SLW contributed for heat-tolerance and yield stability (main shoot yield) under heat stress condition. 
Since, the traits 1) higher levels of total chlorophylls and SLW of flag leaf contribute positively for heat-
tolerance so they can be used for screening and breeding of wheat for heat-tolerance.

Abstract No. 751

Genotypic variability and diversity for root system architecture traits in indian rice 
germplasm

Manoranjan Senapati1, Vinod K K1, Rakesh Pandey2, Gopala Krishnan S.1, Haritha Bollinedi1, Viswanathan C.2 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Physiology, 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
manoranjanmrs04@gmail.com

Root system architecture is important in rice for conferring tolerance to abiotic stress like drought, 
nutrient deficiency etc. Identification of diverse genotypes is important for formulating future breeding 
programmes towards development of climate resilient genotypes.    A panel of 95 Indian rice germplasm 
consisting of cultivars, landraces and breeding lines were assembled in a panel to study the diversity 
and variability for root system architecture traits. The study involved growing of the germplasm line in 
hydroponics with Hoagland nutrient solution for 30 days. The root was extracted intact after the growth 
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period and scanned and image was analysed for different root parameters using WINRHIZO software. The 
root traits showed significant variation in the germplasm panel. The average root length of genotypes 
was 57.8cm with a volume 0.023 cm3. Root length was the trait with maximum variability, followed by 
root surface area.The correlation between root length and surface area is high and significant, whereas 
the root length showed a negative association (-0.57) with average diameter. Root length and root 
volume also showed significant association. Principal coordinate analysis for estimating the diversity of 
genotypes, showed that surface area and the total root length were the most contributing traits for the 
total variation. The genotypes viz., GP201, GP361, GP266, GP282, GP338 showed high values for total root 
length and surface area. The genotypes with thicker roots were GP315, GP264 & GP475, whereas GP 371, 
GP374 & GP355 had thinner roots. The panel would be evaluated further for stress tolerance with respect 
to the root system variability.

Abstract No. 755

Genetic analysis of high grain number in Tropical japonica derived NPT rice genotype

Nandakumar S1, Vikram Jeet Singh1, Sonu Shekhawat1, Brijesh Kumar Dixit1, Gopala Krishnan S1, Ashok 
Kumar Singh1, Haritha Bollinedi1, Ranjith Kumar Ellur1, M Nagarajan2, Vinod K K2, Prolay Kumar Bhowmick1 
1ICAR-Indian Agricultural Research Institute, Division Of Genetics, New Delhi, India. 2ICAR-Indian Agricultural Research 
Institute, RBGRC, Aduturai, India 
nandus237@gmail.com 

Rice grain yield is primarily contributed by three components namely, number of panicles per plant, grain 
number per panicle, and grain weight. Out of these, grain number is a major contributor to grain yield, 
which is governed by QTL/Genes. In our study we have developed new plant type (NPT) by crossing indica 
and tropical japonica lines. These NPT lines were evaluated for grain numbers and other yield related 
traits, based on that one NPT line Pusa NPT-34 was selected having average grain number of 400-450 per 
panicle. This NPT line was crossed with a low grain number variety PR126 having average grain number 
of 170-200 for genetic analysis of high grain number in Tropical japonica derived NPT lines. In this context 
large F2 population possessing 1116 plants were developed by selfing F1 plants which along with their 
parents were sown together for genetic analysis of high grain number.  We have identified around 109 
polymorphic markers between parents by polymorphism survey and meanwhile we did phenotyping of 
parental lines, F1 and F2 for grain number per panicle and spikelet fertility. The average grain number in 
F1 was 350-370. Whereas grain numbers per panicle in F2 population were varied continuously from 150 
to 445.  Further bulked segregant (BSA) analysis has to be carried out to identify putative linked markers 
for grain number per panicle.
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Abstract No. 762

Effect of silicon on biochemical contents of Lycopersicon esculentum Mill. under water 
stress condition

Chanchal Malhotra1, Riti Thapar Kapoor2 
1 Faculty of Science, Baba Mastnath University, Rohtak, India. 2Plant Physiology Laboratory, Amity University , Noida,  
India 
chanchalmalhotra2007@rediffmail.com

Agriculture is the backbone of Indian economy and provide livelihood to 75% of population directly 
or indirectly. Water stress is a serious threat to agriculture as it adversely affects plant growth and 
development. Tomato (Lycopersicon esculentum Mill.) is a nutritious vegetable and an excellent source of 
fibers, vitamins and fight against cancer. Tomato plant is sensitive to water stress especially during flowering 
stage. Silicon supplementation has been found effective in alleviating water stress by improving the water 
uptake, photosynthesis, and biochemical and enzyme activity. Present study was aimed at evaluating 
the effect of sodium silicate on biochemical parameters of tomato under water stress conditions. Healthy 
and uniform tomato seeds of variety Pusa 120 were procured from IARI, New Delhi. Water stress was 
given at flowering stage. The effects of sodium silicate was analyzed on different biochemical parameters 
(total chlorophyll, carotenoids, proline, total sugar, protein and nitrate reductase activity) of tomato at 
two different concentrations i.e. 5g (T1) and 7g (T2 ) /10 kg of soil. Under water stress conditions total 
chlorophyll content, NR activity, protein content significantly reduced. Significant increase in biochemical 
was recorded at both concentrations. Maximum increase was 98.82% in total chlorophyll, 75.39% in total 
carotenoids, 21.43% in total soluble sugar, 39.66% in total protein content and 83.16% in proline content 
was recorded in T2 treatment. These results clearly show that sodium silicate protects the tomato plants 
under water stress conditions and may help in survival of this crop under stressed ecosystems.

Abstract No. 763

Identification of novel molecular markers for Fusarium wilt resistance gene in garden 
pea (Pisum sativum L.)

Shri Dhar1, SHUBHA KUMARI1, Amol Solanke2, Harshwardhan Choudhary1 
1Division of Vegetable Science, IARI, New Delhi, India. 2NRCPB, , New Delhi, India 
shridhar.iari@gmail.com

Early sown garden pea is  profitable but vulnerable to wilt caused by Fusarium oxysporum Schlecht end.Fr. 
f. sp. pisi which causes severe mortality and yield losses up to 13.9-95%. Recently novel source of resistance 
against Fusarium wilt was identified and its genetics was worked out at IARI, New Delhi. Here,  to identify 
molecular marker associated with fw resistant gene using F2 population derived from a cross between Arkel 
(Susceptible) and GP-6 (Resistant). Both parents and segregating generations F1, F2 were phenotyped by 
artificial inoculation as well as wilt sick plot screening. Segregation analysis of 160 F2 progeny indicated 
that a single dominant gene governed resistance in ‘GP-6’.  Initially 122 markers (60 ISSR, 61 SSR and 1 
SCAR) were screened for polymorphism between parents but all SSR showed monomorphic band for 
both parents and only 29 ISSR markers were amplified. Among amplified markers 11 markers showed 
polymorphic band between both parents but only one ISSR primer UBC-812 differentiated resistant and 
susceptible bulk by generating resistant bulk-specific amplicon. Earlier reported Fw resistant gene specific 
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SCAR (Y15_999Fw) marker could also be validated in resistant parent. These two markers were used for 
genotyping of 160 F2 progeny. Marker analysis results revealed that genetic distance of two markers 
viz Y15_999Fw and UBC-812 were 25.76 cM and 5.01 cM, respectively. Thus, ISSR marker UBC-812 could 
be identified as novel marker which was found very close to the target resistant locus (Fw) and could be 
used for marker assisted selection to develop Fusarium wilt resistant genotypes.

Abstract No. 771

Characterization of mung bean cultivars for pre-harvest sprouting resistance

D Vijay, Ravish Choudhary, H. K. Dikshit 
ICAR-IARI, New Delhi, India 
vijaydunna@gmail.com

Mung bean (Vigna radiata), is one of the important warm season annual legume crop. Pre harvest sprouting 
is considered to be one of the major problems in the mung bean cultivars with 60-70% yield loss whenever 
harvesting coincides with rains. Even though, mung bean possesses seed dormancy in the form of hard 
seediness (HS), its usage for sprouted seeds and food material resulted in an inadvertent selection of 
non-dormant lines during varietal development. Thus, development of varieties with moderate dormancy 
will reduce the pre harvest sprouting losses and also will be suitable for consumption purpose after short 
storage. The present study was conducted to characterize suitable lines for HS at pod and seed level. A 
total of 106 lines were evaluated for their pod (seed) germination ability, HS, pod and seed characters. 
The 24 h soaking of pods resulted in maximum water absorption (79.1%), maximum germination (90.5%); 
and thus used for further screening of all 106 lines. The variation in pod characters was higher than the 
variation among seed characters of different cultivars under study. However, for most of the characters 
nearly 50% of cultivars have similar range of values. The water absorption studies showed that there was a 
highly significant negative correlation (-0.361) between HS and pod water absorption. Significant negative 
correlation was observed between most of the seed characters and HS. Based on these characters, six 
promising cultivars with contrasting dormancy trait were identified. These results will help breeders to 
develop varieties with moderate dormancy.

Abstract No. 772

Development of doubled haploid lines in wheat using wild grass “Imperata cylindrica”

Madhu Patial1, Dharam Pal1, H.K. Chaudhary2, K.V Prabhu3, Ritika Kapoor1, Neha Sharma4, Sundresha S4, 
K.K Pramanick1, Subhash C. Bharadwaj5, Om Prakash Gangwar 5, Subodh Kumar5, Naval Kishore2, Satish 
Kumar6, Jagdish Kumar7 
1ICAR-IARI, Regional Station, Amaratra Cottage, Shimla, India. 2CSK HPKV , Palampur, Himachal Pradesh, India. 
3Protection of Plant Varieties and Farmers’ Rights Authority, Government of India, New Delhi, India. 4ICAR-CPRI, 
Shimla (H.P), India. 5ICAR-IIWBR, Flowerdale (Shimla), India. 6ICAR-IIWBR, Karnal, India. 7ICAR- National Institute of 
Biotic Stress Management, Raipur, Chhattisgarh, India 
mcaquarian@gmail.com

This research was conducted to produce wheat doubled haploid lines through chromosome elimination 
technique involving wheat × Imperata cylindrica cross. The wheat hybrid: HS 542 / China-84 was pollinated 
with Imperata cylindrica pollen to produce doubled haploid lines. The fertilization frequency was 91.04 
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per cent. Out of forty cultured embryos, only five developed into plants. After colchicines treatment, only 
one plant survived and its seed was harvested. Response of the developed doubled haploid line to yellow 
rust pathotypes 46S119, 78S84 and  brown rust pathotypes 104-2, 77-5 and 12-2 was assessed along 
with two parental cultivars and the check variety ‘Agra Local at seedling stage in greenhouse. Resistance 
was evaluated in terms of infection type. The DH line developed was awnless and possessed resistance 
to both the races of yellow rust and to 12-2 race of brown rust. Overall, these results suggest that the I. 
cylindrica mediated chromosome elimination technique of doubled haploid production could be used 
as an effective tool to produce desirable resistant lines in the shortest time and the developed DH line 
could be further used by the breeders for varietal improvement in wheat. 

Abstract No. 777

Mitigation strategies for alleviating the adverse effect of terminal heat stress on seed 
set, seed yield and quality in wheat

Monika A Joshi, Kiran B. Gaikwad, Dharampal Singh, Ravi Bhushan 
ICAR-IARI, New Delhi, India 
monikakshat622@gmail.com

Heat stress influences various physiological and developmental processes and causes more than 30% 
yield loss in wheat. Hence there is an urgent need to assess the potential of various mitigation strategies 
for alleviating the adverse effects of heat stress. In lieu of this, studies were conducted during rabi 2016-
17 and 2017-18 on six wheat varieties viz. GW 322, HD 2967, HI 1544, HD 2932, HD 3059, HD 3090. Foliar 
sprays with different chemicals viz. alpha tocopherol (150ppm), ascorbic acid (10ppm) + citric acid (1.3%), 
KCl 1% and salicylic acid (200ppm) were carried out on plants exposed to high temperature at vegetative 
and seed filling stage.  Salicylic acid was most effective in inducing earliness, increased spike length and 
number of seeds per spike, and higher 1000 seed weight. The seed quality parameters viz. germination 
percentage and seed vigour indices also registered significant improvement after spraying.  Lower electrical 
conductivity values and higher dehydrogenase activity for sprayed plots indicated higher vigour of the 
seed and enhanced embryo activity as compared to control plots. Among all the foliar treatments, salicylic 
acid was found to be the most effective for heat stress mitigation. Salicylic acid interacts with proline 
metabolism and ethylene formation to alleviate the adverse effects of heat stress on photosynthesis in 
wheat. Thus, the exogenous application of these chemicals elevates the endogenous levels in the heat-
stressed plants, which are consequently able to maintain significantly greater growth associated with 
reduction in damage to membranes, chlorophyll content, and photochemical efficiency in shoots.
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Abstract No. 779

Marker assisted pyramiding of foc genes for developing wilt (Fusarium oxysporum fsp 
ciceri) resistant elite chickpea lines

Jorben Jawahar1, Neelu Mishra1, Patil B S1, Sarvjeet Singh2, Aditya Pratap3, Sanjeev Kumar Chauhan1, 
Venkatraman Hegde1, Pradeep Kumar Jain4, Rajeev Varshney5, Bharadwaj Chellapilla1 
1ICAR - IARI, New Delhi, India. 2PAU, Ludhiana, India. 3ICAR-IIPR, Kanpur, India. 4ICAR-NRCPB, New Delhi, India. 
5ICRISAT, Hyderabad, India 
jorbenagri@gmail.com

Chickpea (Cicer arietinum L.; Family: Fabaceae) is a self-pollinated, diploid (2n=16), cool season pulse 
crop with a genome size of ~738 Mb and an estimated 28,269 genes. The productivity of chickpea 
has not improved considerably over the years. One of the major constraints in case of biotic factors   is 
that of vascular wilt caused by the  fungal pathogen Fusarium oxysporum f.sp. ciceri (Foc). Developing 
disease resistance against fusarium wilt is complex due to presence of eight physiological races of Foc 
(0,1A,1B/C,2,3,4,5 and 6) out of which races foc 1,2,3,4 and 5 are mainly prevalent in India. To breed for 
complex race scenario that exist in our country, parents  Pusa 391 (an elite variety) and WR315 (Donor 
for foc 1,3,4,5) were chosen. MABC was deployed to pyramid wilt resistant high yielding lines. Identified 
polymorphic markers linked to the wilt loci (TA 27 and TA 96) were deployed for foreground selection and 48 
polymorphic markers distributed across the linkage groups were deployed for background selection. The 
BC1F1 generated were screened with these markers to identify heterozygote plants carrying the targeted 
alleles. The selected BC1F1 plants were backcrossed with the recurrent genotype Pusa 391 to generate 
BC2F1 and further BC3F1. Using the off season facilities at IARI RC Dharwad, generation advancement 
was done and stable high yielding wilt tolerant line BGM 20211 and BGM 20212 were developed, giving 
17.38 % and 23.38 % higher yield than  the recurring parent Pusa 391. They have been entered into AVT 
1 of AICRP Chickpea in 2018-19.

Abstract No. 780

Time to radicle emergence vis-a-vis early seedling vigour characters in direct seeded rice

Mohammad Athar, Nakul Gupta, D.K. Yadava, Arun Kumar M.B. 
ICAR-IARI, New Delhi, India 
mohammadathar18@gmail.com

In near future, scarcity of water, labour and energy may shift the present rice cultivation system from 
transplanted rice to directed seeded. Like in any other crop, under directed seeded rice (DSR) cultivation 
system, early seedling vigour (ESV) is crucial, which decides the productivity and production. ESV is a 
complex character governed by many sub characters and speed of germination is one such character. 
In the present work we have established the relation between the speed of germination (time to 50% 
radicle emergence) and other ESV characters by taking the three contrasting rice genotypes differing in 
time to radicle emergence (early, intermediate and late). As time to 50% radicle emergence has shown 
the significant negative correlation (≈ 0.97) with the ESV characters (seedling length, seedling dry weight, 
seedling growth rate, reserve depletion efficiency, reserve conversion efficiency) promoting the early 
emergence and establishment of autotrophic seedling, it could be used as simple phenotyping character 
in rice breeding for DSR.
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Abstract No. 781

Seed quality attributes of CMS, maintainer and restorer lines in wheat (Triticum aestivum 
L.) under different temperature regimes

Archana Sanyal, Monika A Joshi, B. S. Tomar, Sudipta Basu, Atul Kumar, Anjali Anand, Archana Singh, 
Kiran B Gaikwad 
ICAR-IARI, New Delhi, India 
monikakshat622@gmail.com

The study was conducted to examine the effect of high temperature on seed quality attributes viz., 
physical, physiological and biochemical in wheat., Twelve wheat genotypes namely four CMS lines viz. 
2019A, 2041A, 2046A and 3083A along with their respective maintainer lines viz. 2019B, 2041B, 2046B 
and 3083B and four restorer lines viz. T 2003 R, R 902, R 958 and R 965 were sown in the field under two 
contrasting sets of environment viz. first fortnight of November and second fortnight of December so as 
to expose the wheat genotypes to normal growing temperatures and high-temperature stress during 
reproductive development. The seed thus obtained from both normal and high-temperature growing 
conditions was tested for quality. High parent plant growth temperature during seed development 
and maturation resulted in poor seed quality. The effect of parent plant growth temperature on seed 
germination and emergence was inconsistent among wheat genotypes. Seed vigor as indicated by seed 
density, conductivity of seed leachates, seedling dry weight and production of normal seedlings, was 
reduced in all wheat genotypes due to higher parent plant growth temperature but heat-sensitive wheat 
genotypes were affected more than the heat-tolerant genotypes. Further, total hydrogen peroxide activity 
increased and total antioxidant capacity decreased in genotypes obtained from high growth temperature.

Abstract No. 782

Impact of heat stress on seed quality in wheat and its mitigation through seed priming 
treatments

Ravi Bhushan, Monika A Joshi, Sudipta Basu, Kiran B Gaikwad 
ICAR-IARI, New Delhi, India 
monikakshat622@gmail.com

Wheat is a major cereal crop of the world and one-third of the world’s population uses it as a staple 
food. Presently, heat stress is a major factor limiting wheat productivity which causes more than 30% 
yield loss and influences various processes including physiological, growth, developmental, yield and 
quality of wheat. The present study was conducted to study the effect of priming treatment on seeds 
quality parameters harvested from both stressed and non-stressed environments. The field experiment 
was conducted during Rabi 2014-15 and 2015-16 in the Division of Seed Science and Technology, ICAR - 
Indian Agricultural Research Institute (IARI), New Delhi, India. Eleven representative varieties from different 
zones were planted on three sowing dates viz. normal sown (mid-November), late sown (mid-December) 
and extremely late sown (early January) so as to study the comparative changes experienced in heat stress 
versus non-heat stress environment. Seed harvested from heat stressed environment was treated with 
different priming treatments and based on the speed of germination; three best priming treatments were 
identified namely  halo-priming with KH2PO4 (1%);  osmopriming (PEG- 6000)(– 1Mpa) and plant growth 
regulator GA3 (50 ppm). The study revealed a significant effect of all the priming treatments in increasing 
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the plant height, decreasing the number of days to booting, days to 50% heading and days to completion 
of anthesis and hence, inducing early flowering. Various morphological and seed quality parameters 
increased as a result of seed priming. Seed priming with GA3 was found to be the best treatment. 

Abstract No. 783

Seed enhancement treatments for improved storability of conventional and quality 
type Indian mustard

Sangita Yadav, Shiv Kumar Yadav, D. K. Yadava 
Division of Seed Science and Technology, ICAR-IARI, New Delhi, India 
sangitaydv@gmail.com

Indian mustard (Brassica  juncea), is major oilseed grown in India. With increasing consumer awareness, 
quality mustard single zero genotypes and double zero  genotypes were developed by the IARI 
breeders.  Studies were undertaken to investigate the seed quality traits in quality Indian mustard 
genotypes in response to various seed treatments in an attempt to enhance planting value of seed. Six 
genotypes consisting of three conventional, two single zero and one double zero genotype was taken and 
subjected to three seed treatments consisting of thiram @2.5g/kg seed, imidacloprid @ 5g/kg seed and 
combination of both along with control and kept under ambient storage conditions. The results showed 
significant differences among the varieties and treatment after 15 months of storage. All the genotypes 
showed high germination percent (>95%) in fresh seeds but germination percent reduced to 75, 83 and 
82% in control, thiram+imidacloprid and thiram treated seeds, respectively after 12 months of storage, 
though, only in the seeds treated with imidacloprid where germination (85%) was maintained at par with 
the Indian Minimum Seed Certification Standards (IMSCS). However, significantly higher vigour index I 
(1136) and II (1.23) over all other treatments was observed in seeds treated with thiram+imidacloprid, 
compared with the control after 15 months of storage under ambient conditions. These treatments also 
resulted in significant reduction of storage pest esp. in double zero varieties. The quality genotypes could 
maintain the germination above IMSCS only up to 8 months. Significant reduction in seed vigour indices 
was also observed in these two genotypes. 

Abstract No. 785

Sequence diversity analysis of candidate genes for drought tolerance in chickpea (Cicer 
arietinum L.)

Supriya Sachdeva1, Rajesh Kumar Singh1, Tapan Kumar1, Patil B S1, Khel Ram Soren2, Pradeep Kumar Jain3, 
Vinay Sharma4, Manish Roorkiwal5, Rajeev Varshney5, Bhardwaj Chellapilla1 
1ICAR-IARI, New Delhi, India. 2ICAR- IIPR, Kanpur, India. 3ICAR - NRCPB, NEW DELHI, India. 4Amity University, Jaipur, 
India. 5ICRISAT, Hyderabad, India 
supriyasachdeva19@gmail.com

Chickpea (Cicer arietinum L.), having about 738 Mb genome size and 28269 genes, is one of the most 
important pulse crops. Drought has become a global phenomenon hampering productivity of crop 
plants. Seven candidate gene analogues namely Abscisic acid stress and ripening (ASR) , ERECTA (7f-5r), 
Sucrose phosphate synthase (SPS), Myoglobin transcription factor (MYB), Aminoaldehyde dehydrogenase 
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(AMADH), SNF-1 related protein kinase (AKIN) and Dehydrin(DHN), widely reported to be linked  with 
drought tolerance, were analyzed in a set of 40 chickpea genotypes. The heat map of these genes in 
the tolerant genotypes indicated differential genetic responses to drought tolerance through different 
genes, among which DHN was found to be the prominent. Chickpea unigene sequences were used for 
isolating the DHN homolog and thirty-eight DHNwere amplified from the selected genotypes of chickpea 
corresponding to an amplicon of 380 bp. The result was confirmed by sequencing of the PCR product and 
BLAST analysis at NCBI. The BLAST results indicated homology of all the sequences with dehydrin gene of 
chickpea. Diversity analysis of DHN across the chickpea genotypes using Clustal 2.0.9 showed the presence 
of 14 SNPs indicating the presence of more conserved sequences in DHN in chickpea. Earlier studies also 
confirm conserved sequence of DHN in chickpea with a fewer variations among the chickpea genotypes.

Abstract No. 787

Leaf proteome analysis in soybean reveals defferentially abundant proteins involved 
in foliar absorption of iron

Sandeep Sharma1, Subhash Chandra2, Mukesh Kumar Meena1, Arun Kumar1, Prem Bindraban3, Veena 
Pande4, Renu Pandey1 
1ICAR-Indian Agricultural Research Institute, New Delhi , India. 2S.S.J Campus, Almora, Kumaun University, almora, 
India. 3International Fertilizer Development Center, Alabama , USA. 4Bhimtal Campus, Kumaun University, Nainaital, 
India 
saan.sharma@gmail.com

Iron (Fe) deficiency is one of the major nutritional problems for soybean (Glycine max L.) production, which 
can be ameliorated by ‘foliar feeding’ of Fe. Plants absorb nutrients through foliage but the mechanism of 
nutrient uptake is still unclear. It was hypothesized that foliar applied Fe enters  the leaf cell by transporters/
carrier proteins expressed in the plasma membrane. An experiment was conducted on soybean (var. DS-
2614) under control, Fe stress and Fe replete condition to study the leaf proteome profile. Fe deficient 
plants were sprayed with Fe-citrate and leaf sample was collected 24 h after foliar application. The protein 
pattern obtained by 2D gel electrophoresis depicted 126, 134 and 120 differentially abundant proteins in 
control, Fe stress, and Fe recovery conditions, respectively. The intensity of 36 proteins showed more than 
two-fold change under Fe stress compared to the control, while 38 proteins exhibited more than two-
fold variation in Fe replete plants compared to the Fe stressed plant. Under Fe stress, more than two-fold 
up-regulated expression of 25 and 27 proteins was observed relative to the expression of proteins under 
control and Fe recovery, respectively. Similarly, 10 and 11 proteins were down-regulated by more than 
two-folds under Fe stress compared to the control and Fe recovery, respectively. Protein identification 
and annotation revealed the involvement of these proteins in diverse functions including transmembrane 
transporter activity, ion binding activity, carbohydrate, protein and lipid metabolism. In addition, we 
found 25 novel proteins which functionally characterized, might reveal the pathway of Fe transport in leaf.
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Abstract No. 790

Screening and Identification of drought tolerant chickpea landraces obtained from 
WANA region

Harish D1, Rajesh Kumar1, Tapan Kumar2, Patil B S1, Chauhan S K1, Sarker A1, Bharadwaj C1 
1ICAR-IARI, New Delhi, India. 2ICARDA, New Delhi, India 
harishd0020@gmail.com

Chickpea is second most world widely grown food legumes. It is mostly grown on residual moisture from 
monsoon rains in the Indian subcontinent and India is the largest producer and consumer of chickpea. 
Drought stress is a major constraint leading upto 50% losses.  Chickpea landraces provide an invaluable 
aid to identify the divergent sources. 151 landraces from West Asia and North Africa including check 
varieties where evaluated for drought tolerance in two places and yield and physiological parameters 
were recorded. The genotypes IG-5861 and IG-5869 though had lower DSI but were low yielders, hence 
can be used only as donors. The standard deviation from mean value of yield and deviation of population 
from individual means was found to be higher for the genotypes BGD 111-1, IG-5856, IG5863, IG-5904 
and IG-5906 indicating their ability to perform better under drought environments. DSI was also low 
for them. For all practical purposes yielding ability under drought stress condition is only the reliable 
parameter. Identification of such divergent landraces would help in their utilization for base broadening 
and development of drought tolerant chickpea line.

Abstract No. 795

Dynamics of Epicuticular Wax on Different Parts of Wheat and its Role under Heat and 
Drought Stress

Nisha kurra, Vijay Paul 
Indian Agricultural Research Institute, New Delhi, India 
nishakurra0@gmail.com

Wheat crop is adversely affected by heat and drought stress as both result in detrimental effects on yield 
and quality of grains. Identification of traits and components of a trait that are associated and contribute 
for tolerance to heat and drought stress is an important area. Presently, physiological studies involving 
ear-related traits are gaining importance. Present study is thereby planned to investigate the dynamics 
of epicuticular wax (ECW) on various parts in different wheat genotypes (HD-3086, DBW-43, HI-1500, 
C-306 and HD-2733) and selected RILs (MBB-28, MBB-29, MBB-30 and MBB-36) derived from HI-1500 x 
DBW-43. Wheat crop was grown in field and subjected to normal, heat stress and water stress conditions. 
Results showed that genotypes HD 3086 and C 306 are heat tolerance while, C 306 and MBB 30 are 
drought tolerance. HD 2733 and MBB 28 exhibit susceptibility to heat while, MBB 36 and HD 2733 have 
susceptibility to drought. Under drought stress, grain yield was linked positively to ECW content on flag 
leaf and on husk of ear (at anthesis). Under heat stress, grain yield was found to be positively associated 
with ECW content on flag leaf and on husk of ear (at 20 days after anthesis) and on grains (at 10 days after 
anthesis and at harvest). Overall, this study generated useful information on genotypic variability for ECW 
content on flag leaf, ear parts and developing grains along with an understanding of its involvement in 
providing yield stability and tolerance to heat and drought stress in wheat.
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Abstract No. 796

Dynamics of phloem immobile mineral nutrients in wheat and their role under heat 
and drought stress

Nisha Kurra, Vijay Vijay Paul 
Indian Agricultural Research Institute, New Delhi , India 
nishakurra0@gmail.com

Heat and drought stress are two major problems of wheat crop as they cause detrimental effects on 
yield and quality of grains. Efforts are being made towards identification of traits and components of 
a trait that are associated and contribute for tolerance to heat and drought stress. In this direction, 
physiological studies involving ear-related traits are becoming important. Present study is therefore 
planned to investigate the dynamics of phloem immobile mineral nutrients (Si, B and Mn) in different 
wheat genotypes (HD-3086, DBW-43, HI-1500, C-306 and HD-2733) and selected RILs (MBB-28, MBB-29, 
MBB-30 and MBB-36) derived from HI-1500 x DBW-43. Crop was grown in field and subjected to normal, 
heat stress and water stress conditions. Results showed that among the tested genotypes and RILs; 
C-306, HI-1500 and MBB-30 are drought as well as heat tolerance. While; HD-2733, MBB-36 and DBW-43 
are drought as well as heat susceptible. Under drought stress condition, grain yield was linked positively 
with Si and B content in husk of ear (at harvest) and Mn content in grains (at harvest). Under heat stress 
condition, grain yield was positively associated with Si content in flag leaf (at anthesis), in husk of ear 
and in grains (at harvest) and B content in grains (at harvest). This study generated useful information on 
genotypic variability for endogenous levels of Si, B and Mn in flag leaf, ear parts and developing grains 
along with an understanding of their involvement in providing yield stability and tolerance to heat and 
drought stress in wheat.

Abstract No. 797

Study of GxE and stability parameters for seed yield and its related traits in soybean

Tejbir Singh, Arvind Kumar 
Kisan P.G. College, Simbhaoli (Hapur), Hapur, India 
drtejbir@yahoo.com

In the present study, thirty four genotypes of soybean were utilized to assess G x E interactions and 
stability parameters for seed yield and its related traits. During present investigation, one regression 
approach (Eberhart and Russell, 1966) has been applied to understand the stability of thirty four genotypes 
grown on two diverse locations i.e. Simbhaoli (U.P.) and Pantnagar (Uttra Khand).  The pooled analysis 
of variance for twelve different character exhibited that there were highly significant differences among 
the genotypes for all the characters suggesting enough genetic variability among the genotypes. The G 
x E linear component was significant for all the characters except days to maturity, number of seeds per 
pod, harvest index, 100 seed weight and oil content. This suggested that there were differences among 
regression for the genotypes. The genotypic x environment interaction were significant for most   of 
the   characters except number of seeds per pod, biological yield and harvest index indicating that the 
characters responded to the environments differently. Further, the regression analysis partitions the G 
X E interaction into two components, regression coefficient  and deviation from regression. Significant 
differences among slope on regression coefficients indicate the response of each genotype to a change 
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in the environment, while significant deviation from regression indicate non-linear response i.e. G x E 
interactions gets unexplained by additive environmental effects. Considering high mean performance 
and stability parameters together the genotypes PK-416, VLS-47, Pb-1, PS-1042, CO-2, Shilajeet and PK-
564 were considered as desirable and stable for seed yield.

Abstract No. 801

Exploring synthetic hexaploid wheat for finding traits of adaptability to conservation 
agriculture

Kiran Gaikwad, Naresh Kumar, Manjeet Kumar, Rajbir Yadav 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
gaikwadkb@gmail.com

Synthetic hexaploid wheat (SHW) genotypes are useful resource of new genes for wheat improvement. 
The wider adaptation provided by increasing the genetic diversity of bread wheat via SHW provides a 
means to enhance productivity gains. The traits important under conservation agriculture are contributed 
by ‘D’ genome in SHW e.g. better emergence, larger seeds, greater early vigor, and deeper roots. One of 
the unexplored areas of research is the root systems of SHW and their potential to contribute to improved 
productivity. We have evaluated 55 SHW along with 20 mega varieties under hydroponics conditions to 
study traits related to root architecture. Synthetic 2 recorded highest root length (2.12 m), root surface 
area (307.04 cm2), root volume (3.52 cm3) and number of root tips (7623). Mega varieties e.g. HD 2967 
and HD 3086 recorded 0.75 m and 0.91m root length respectively. Deeper rooting depth impacts water 
use and could be beneficial in exploiting water at depth under drought conditions. The SHW had higher 
initial areal and root biomass than most of the mega varieties. They also exhibited longer (Syn 25) thicker 
coleoptile length (Syn 4) than cultivated varieties. SHW along with mega varieties were also genotyped 
for Rht genes viz., Rht 4, Rht 5, Rht 8, Rht 11, Rht 12, and Rht 13 because, in addition to reducing plant 
height, these genes contributed to the repartitioning of photosynthates from vegetative to reproductive 
tissues. In conclusion, SHW are excellent parental materials for developing synthetic backcross lines (SBL) 
and mapping populations.

Abstract No. 807

Nitrogen availability differentially regulates physiological response of wheat genotypes 
to elevated CO2

Birendra K Padhan, Lekshmy Sathee, Hari S Meena 
Division of Plant Physiology, ICAR-Indian Agricultural Research Institute, New Delhi, India, New Delhi, India 
kumarbirendra013@gmail.com 

Wheat is the staple food crop worldwide contributing approximately 20% of the total dietary source 
of protein to human being. Exposure of plants to elevated CO2 (EC) often results in decrease in plant N 
content and grain protein content. Response of two wheat genotypes differing in their N use efficiency 
to optimal and high N supply was studied. Exposing the plants to EC enhanced the plant biomass, leaf 
area and content of photosynthetic pigments in both the genotypes. There was noticeable alteration in 
leaf nitrogen metabolism by EC; reduction in activities of important N assimilating enzymes such as nitrate 
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reductase (NR), glutamine synthetase (GS), glutamate synthase (GOGAT) and glutamate dehydrogenase 
(GDH). High nitrogen availability resulted in higher N % in EC, but was toxic to the plants depicted as 
decreased plant growth, most significantly under AC. The impact of EC and high N supply on accumulation 
of reactive oxygen species (ROS) were variable, depending on the genotypes studied. Plant growth under 
EC accelerated phenological processes and resulted in early flowering. Exposure to EC decreased the shoot 
N content of low NUE genotype irrespective of N supply whereas genotype with high NUE did not show 
decrease in N content. In conclusion, plant responses to N availability under EC is genotype dependent, 
hence the fertilizer regimes needs to be revised based on the N use efficiency of cultivars to cope with 
the impending climate change scenario.

Abstract No. 809

Identification of divergent salt tolerant donors from chickpea landraces of WANA (West 
Asia and North Africa) region

Rajesh Kumar Singh1, Neeraj Kumar1, Tapan Kumar1,2, Supriya Sachdeva1, Patil Bs1, Khel Ram Soren3, 
Nimmi Ms4, Sarvjeet Singh5, Sanwal S K6, Manish Roorkiwal7, Rajeev Varshney7, Bharadwaj Chellapilla1 
1Genetics, ICAR-IARI, Pusa, New Delhi, India. 2ICARDA Office for South Asia, Sehore, MP, India. 3ICAR-IIPR,  Kanpur, 
India. 4ICAR-NRCPB, New Delhi, India. 5PAU, Ludhiana, India. 6ICAR - CSSRI, Karnal, India. 7ICRISAT, Patancheru, 
Hyderabad, India 
yadav.rajesh.17@gmail.com

Chickpea is grown in 14 mha with 13.7  mt (FAOSTAT2014) making it the second largest pulse in the 
world. Salinity is a major problem and 20% of arable land is being affected every year. Narrow genetic 
base of chickpea greatly hampers its productivity.  To identify the divergent sources of tolerance, 151 lines 
consisting of land races collected from WANA region and varieties were screened at ECiw 6 dS/m in two 
environments at IARI, New Dehli and CSSRI, Karnal. The observations were recorded on root and shoot 
Na/K ratio and yield parameters. It was inferred that the lower the shoot Na/K ratio the more the tolerant 
the line is. Lowest Na/K was recorded for ILC 8777, IG 5877, IG 5895, IG 5856, ILC 8666, ILC 0 (Lativia), ILC 
0 (Czechk.), GLW 91. Many workers have reported that the salinity caused yield reductions due to the 
effect of sodium ion rather than the toxicity caused by chloride. that the sodium toxicity actually affects 
potassium availability and its distribution in the cytoplasm and membrane and thus salinity is more of a 
function of potassium availability. Those plants which are able to maintain a low sodium in the stem either 
by inhibiting its intake in the roots or vacoulising it and decreasing its concentration in shoots there by 
having a low Na:K ratio in the stem were found to be tolerant to salinity. These divergent lines need to 
be incorporated into the breeding programme to obtain greater genetic gains.

Abstract No. 815

Seedling stage nitrogen deficiency tolerance is a surrogate for high nitrogen use 
efficiency under field condition in rice

Lekshmy Sathee1, Hari Singh Meena1, Jagadhesan B1, Santosh Kumar2 
1Division of Plant Physiology, ICAR-Indian Agricultural Research Institute, New Delhi, , India. 2Division of crop 
Improvement, ICAR-Research complex for North eastern region, Patna,, India 
lekshmyrnair@gmail.com
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Nitrogen use efficiency (NUE) of cereal crops including rice is around 33% only, resulting in huge economic 
loss and environmental degradation. A hydroponic method was standardized for identifying rice genotypes 
having seedling stage nitrogen deficiency tolerance. A contrasting set of 30 genotypes were selected 
based on relative biomass accumulation (RBM) and chlorophyll retention (CR) under low N stress from 300 
rice gnotypes. The selected genotypes were evaluated for change in growth, root system architecture, N 
accumulation, activity of N assimilating enzymes in hydroponics (seedling stage) and NUE parameters, 
rate of photosynthesis  and yield  (in field). In field condition, NUE varied from 3.7-69 in low N and 17.3-
65 g grain/g N uptake in control (N120) conditions. Genotypes with higher tolerance to seedling stage 
nitrogen deficiency (high RBM and CR) also recorded high NUE in field N stress conditions. In conclusion, 
the results showed that phenotyping for seedling stage N deficiency tolerance under hydroponics is a 
potential surrogate to identify rice genotypes for high NUE and component traits field conditions.  

Abstract No. 822

Breeding for earliness and compact plant type in cotton: Promising genotypes for high 
density planting in drought prone rainfed areas

Rajesh Patil, Soumya J 
UAS Dharwad, Dharwad, India 
rajeshpatil68@gmail.com

Today, a compact plant type of cotton is more desirable as it is amenable to high-density planting and 
for mechanical harvesting. Earliness is a major decider in identifying a productive compact genotype in 
cotton as it can help escape drought. Twenty-eight genotypes of Gossypium hirsutum L. were evaluated at 
ARS Dharwad under three planting density for productivity and plant type changes. Stability analysis for 
Bartlett’s Index for earliness in cotton was performed through non-parametric measures Si(1) and Si(2). The 
changes in plant type across the 3 planting density were also tracked, and 6 plant types were identified 
ranging from super compact to highly robust. Results showed that there were significant differences in 
earliness among the genotypes. Genotypes U-21, A-16 and N-30 showed earliness and highly stable for 
seed cotton yield. In particular, they had high yield under high-density planting. Genotype A-16 (2162 
kg/ha) is super compact and can be recommended for very high-density planting of more than 166000 
plants/ha. Both U-21 (2364 kg/ha) and N-30 (1942 kg/ha) are compact type, and planting of about 111100 
plants/ha can be accommodated. Both earliness and compact nature of these genotypes have a genetic 
basis which makes them consistent. These genotypes are early in nature and easily escape drought 
condition making them suitable varieties for drought-prone, rainfed areas. Mechanical harvesting can 
add to the profitability of growing these cotton genotypes, and the farmer can use self-produced seeds 
for the next sowing.
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Abstract No. 829

Development of male sterile baby corn hybrids through backcross strategy for 
enhancing farmers’ income

Rajkumar U. Zunjare, Vignesh Muthusamy, Rashmi Chhabra, Firoz Hossain 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
raj_gpb@yahoo.com

Baby corn is an emerging food commodity that ensures income and livelihood security to the farmers. 
Nutritious baby corns are extremely preferred by consumers across the world. Farmer earns net income of 
Rs. 50,000-60,000 per ha within two months. However, detasseling (removing of male flowers) is the most 
vital and laborious operation that costs Rs. 10,000 per ha, thereby reducing the net income. Development 
of male sterile baby corn hybrids holds a significant promise to further enhance the farmer’s income by 
avoiding the detasseling operation. In the present study, cytoplasmic male sterility (CMS) systems viz., 
CMS-T, CMS-C and CMS-S were incorporated into an elite parental inbreds of HM4 (HKI1105 × HKI323), 
AQH4 (HKI1105Q × HKI323Q), HM8 (HKI1105Q × HKI161Q+PV), AH9003 (CM150Q × CM151Q), APH27 
(V335PV × V345PV), ASKH1 (SWT016 × SWT017) and ASKH6 (SWT020 × SWT021) hybrids. These hybrids 
possess good quality baby corn and high prolificacy traits. Repeated backcrosses were employed to transfer 
CMS -T, -C and -S cytoplasms from exotic source (as female) to Indian elite inbreds (as male). Based on the 
phenotypic performance at Delhi and Hyderabad, CMS based lines of T- and C- types showed complete 
sterility, while S-type generally produced fertile tassel. DNA-based markers specific to mitochondrial 
genes responsible for male sterility were also validated for each of the -T, -C and -S type CMS systems.

Abstract No. 833

SNP- and InDel- based characterization of Shrun ken2 gene affecting kernel sweetness 
in maize

Rashmi Chhabra, Rajkumar Uttamrao Zunjare, Aanchal Baveja, Vignesh Muthusamy, Firoz Hossain 
ICAR-IARI, New Delhi, India 
reshu0428@rediffmail.com

Sweet corn is a popular food item worldwide. Mutation in wild-type allele of Shrunken2 (Sh2) gene  on 
chromosome-3 leads to creation of recessive allele (sh2), which accumulates six times more sugar than 
ordinary maize. The wild-type Sh2 gene is 7320bp long with 16 exons, and codes for large sub-unit of ADP-
glucose pyrophosphorylase responsible for conversion of UDP-glucose to ADP-glucose in cytosol. In the 
present study, in silico sequence comparison was undertaken in Sh2 gene of six diverse mutant (M1-M6) 
and five wild-type inbreds (W1-W5) along with Sh2 sequence (accession no. M81603) available in public 
domain. Analysis of conserved regions depicted 636 polymorphic sites with sequence conservation value 
of 0.908. More than 900 SNPs and 150 InDels were identified among the 12 sequences. Nine haplotypes 
with diversity of 0.94 having 46 variable sites were detected. Phylogenetic analyses revealed three major 
clusters (-A, -B, -C). Cluster-A included W1-W5 and M81603, cluster-B possessed M1-M6, while cluster-C had 
only M6. Cluster analysis separated mutant and normal inbreds into different groups. Among polymorphic 
sites, 7 SNPs clearly differentiated the mutant (sh2) and wild-type (Sh2) allele, but only three were associated 
with functions. SNP1 and SNP2 in the 5’ regulatory region affect binding of specific Transcription Factors, 
while SNP3 in intronic region affects splicing in wild-type inbreds. The disruption of these sites due to 
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change in single base affects the expression of wild-type Sh2 allele at transcriptional level. This is the first 
report of sequence characterization in wild-type (Sh2) and mutant (sh2) alleles among inbreds adapted 
to Indian conditions.

Abstract No. 836

Studies on interactive effect of drought and high temperature on physiological and 
biochemical traits in Soybean (Glycine max)

Vijay Rajamanickam1, Boominathan Parasuraman2 
1Indian Agricultural Research Institute, New delhi, India. 2Agricultural College & Research Institute, Thanjavur, India 
vijayaruna24@yahoo.com

Soybean is sensitive to drought and high temperature stress, leads to reduction in germination, growth and 
yield. The laboratory experiment was done to assess the effect of Polyethylene glycol induced drought on 
germination associated traits in 47 genotypes. The optimum level of concentration was standardized as -3 
bars which was used for screening all the genotypes at seedling stage which was done using petri plates in 
growth chamber and assessed Cat1260 as tolerant and Cat2084 as sensitive, which were further used for pot 
culture. The pot culture was done in Open Top Chamber, with the four treatments viz., control (100% FC), 
drought (60% FC), high temperature (4°C above ambient) and combination of both. The treatments were 
imposed to genotypes Cat1260, Cat2084 during flowering and pod initiation stage. The morphological 
parameters viz., leaf area, LAI and TDMP was reduced in combined stress, followed by drought and high 
temperature stress compared to control in which tolerant genotype Cat1260 showed less reduction 
over control. Photosynthetic rate and stomatal conductance were reduced as that of morphological 
parameters. Chlorophyll stability index and NRase activity was highly reduced under combined stress, 
particularly in Cat2084. It is concluded that,  the genotype Cat1260 showed better physiological and 
biochemical traits. Therefore, this genotype can be used for breeding program for developing drought 
and high temperature tolerant varieties. Besides, it is noteworthy to find the correlation of laboratory 
experiment by PEG induced drought at seedling level with pot culture experiment at plant level in terms 
of identification of tolerant genotypes. 

Abstract No. 838

Genome-wide association study of seedling stage salinity tolerance in rice germplasm

Ashutosh K. Yadav1,2, Aruna Kumar2, Haritha Bollinedi1, Nitasha Grover1, Ranjith K. Ellur1, Gopala Krishnan 
S.1, Prolay K. Bhowmick1, K.K. Vinod3, Nagarajan M3, Ashok K. Singh1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Amity Institute of Biotechnology, 
Amity University, Noida, India. 3Rice Breeding and Genetics Research Centre, ICAR-Indian Agricultural Research 
Institute, Aduthurai,Tamil Nadu, India 
akybio@gmail.com

Soil salinity is one of the major abiotic stress. Rice is highly sensitive to salt stress especially at seedling 
and reproductive stages. Hence, improving rice productivity in salt stressed areas is essential. A set of 96 
diverse rice germplasm were evaluated for seedling stage salinity tolerance in hydroponics condition (ECe 
of 13.9 dSm-1). The genotypes FL478 and IR29 were used as salt tolerant and sensitive control, respectively. 
The accessions were genotyped using Affymetrix 50 K Axiom® 2.0 SNP chip and genome wide association 
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study (GWAS) was performed to identify significant marker trait associations (MTAs). Structure matrix 
generated through principal component analysis and kinship matrix was used as covariates to account 
population structure in R package GAPIT. Of the 96 accessions, 13 were found to be tolerant, 21 were 
moderately tolerant and 62 were susceptible to high susceptible. GWAS resulted in the identification 
of a total 18 significant SNPs associated with various traits indicative of salinity tolerance including two 
SNPs for root Na+/K+ ratio in chromosomes 2 and 9, four SNPs for  shoot Na+/K+ ratio in chromosomes 1, 
3, 8 and 9, five SNPs for root Na+ content in chromosome 2, 4, 9 and 12, two SNPs for  root dry weight in 
chromosome 2 and 3 and four SNPs for shoot dry weight in chromosome 1, 2, 3 and 9. These significant 
MTAs explained a phenotypic variance (R2) ranging from 9 - 34 %. The significant SNPs identified in the 
annotated genes have potential in addressing the challenge of salinity stress in rice.

Abstract No. 840

Evaluation of ear contribution to the yield in wheat genotypes under heat stress 
condition

Pradeep SD1, Vijay Paul2, Rakesh Pandey1, Hari Krishna3, Pramod Kumar1, RC Meena1, SR Kushwaha1 
1Division of Plant physiology, Indian agricultural research institute, New Delhi, India. 2Division of Plant physiology 
Indian agricultural research institute, New Delhi, India. 3Division of Genetics, Indian agricultural research institute, 
New Delhi, India 
pradeepsd14@gmail.com

Heat stress to wheat during pre-anthesis and grain-filling phases results in detrimental effects on overall 
yield and quality of the grains. Recent findings have suggested the importance of ear and ear-related 
traits in imparting yield stability to wheat under abiotic stress conditions. It therefore becomes important 
to look for the genotypic variability and reasons for higher efficiency of key physiological traits/processes 
that can impart yield stability to wheat under heat stress condition. An investigation was therefore taken 
up with the objective to evaluate contribution of ear to the yield in selected wheat genotypes (differing 
in ear characteristics). Late-sown crop (13 December) resulted in higher mean temperature of about 
4.8oC during the period from anthesis to crop maturity. Contribution of ear to the yield of main shoot was 
estimated by ear shading method and contribution of awn to the yield of main shoot was estimated by 
deawning technique. Other ear-related physiological parameters were also determined. Results revealed 
huge variability among wheat genotypes for the contribution to the main shoot yield by awns (-12.2 to 
30.1 %), ear without awn (3.8 to 16.5 %) and total ear (1.9 to 45.7%). Correlation analysis showed that main 
shoot yield is linked with ear contribution, awn length and also the dry weight of ear (at anthesis stage). 
Study showed that ear contributes positively for the yield and there exists lots of genotypic variability 
for this trait therefore this trait and its components can be used for screening and breeding of wheat for 
heat-tolerance.
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Abstract No. 844

Genome-wide analysis of protein tyrosine phosphatase (PTP) gene family and its role 
in abiotic stress response of rice

Elangovan A, Krishna G.K, Devika S, Vishwanathan Chinnusamy* 
Division of Plant Physiology, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India 
elangovaniari@gmail.com 

Protein de-phosphorylation plays crucial role in regulation of many biological processes. The role of Protein 
Tyrosine Phosphatases (PTPs) is poorly understood in rice, a major food crop of the world. This study was 
carried out to decipher the role of PTPs in stress response of rice. We identified 9 genes coding for PTPs 
from rice genome (RGAP). Genevestigator expression analysis showed that drought stress upregulates 
PTP2, 4 and 9 genes. In contrast, salt stress downregulated them in flag leaf. PTP7 and 9 were upregulated 
under drought stress in leaf of tolerant genotype N22 as compared to IR64. Further, qRT-PCR analysis 
under osmotic (-1.48 MPa) at seedling stage and drought stresses (RWC 64.3±3.1%) at reproductive stage 
showed that osmotic and drought stresses differentially regulated majority of PTPs (67%) in rice. Drought 
stress upregulated the expression of PTP1, PTP3, PTP5 and PTP9 in flag leaf, and PTP8 in panicle. Post 
germination studies with PTP inhibitor, phenylarsine oxide (PAO, 1 µM) showed that PTPs may regulate 
root system architecture (RSA). In hydroponic studies with PAO (1 µM) showed that it promote the root 
traits as well as shoot growth. Under osmotic stress 1 µM PAO mitigated the osmotic stress mediated 
reduction in the root traits. Chlorophyll retention studies with PAO (10 µM) showed that it helps retain 
more chlorophyll under non-stress conditions. These results suggest that PTPs are involved in regulation 
of root development under normal and osmotic stress conditions in rice

Abstract No. 858

Evaluating the potential effect of seed priming technique in improving drought 
tolerance and starch quality of rice (Oryza sativa L.)

Mahesh Kumar Samota1, Monika Awana1, Sunil Warwate1, Veda Krishnan1, Suresh Kumar1, Aruna Tyagi1, 
Amitha Mithra S V2, Rakesh Pandey1, Shelly Praveen1, Archana Singh1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-National Research Centre on Plant Biotechnology, 
New Delhi, India 
youniquesmt@gmail.com

Rice (Oryza sativa L.), agronomically important food crop of Asia, provides over 30% of the calories 
consumption. It’s productivity and quality is severely affected by drought stress and till date, no 
strategic details are available to regulate starch quality under drought condition. Potential of seed 
priming to mitigate drought stress and to manage starch quality is a challenging task. When crops are 
subjected to drought stress, numerous changes occur at the physiological, metabolic, and molecular 
levels. Experiments were conducted at reproductive stage of contrasting rice genotypes (Nagina-22, 
drought-tolerant and Pusa Sugandh 5,drought-sensitive) raised from seeds primed with elicitor- methyl 
jasmonate (MJ), micronutrients-iron (Fe), Zinc (Zn) and with their combinations. A progressive increase 
was observed in relative water content, proline accumulation (~2 fold), NADPH oxidase activity (0.76 -1.2 
fold), amylose content (1.3-3.0 fold) and resistant starch (RS) content (~1.5 fold) in the primed samples 
under drought condition. Amylose content analysis in the mature seeds of rice also revealed that seed 
priming has induced accumulation of good quality starch (1.37-1.75 fold) to improve the nutritive value 
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of the rice grain. Overall, the seed priming with MJ+Fe+Zn combination was found  to be most effective 
in mitigating drought stress induced oxidative burst for improved tolerance and starch quality in the 
both the genotypes. Drought sensitive genotype showed promising results as compared to the drought 
tolerant genotype. Seed priming technique being user friendly and cost effective has a potential use to 
improve drought tolerance and starch quality of rice under dry land areas.

Abstract No. 861

Screening of wheat genotypes for their relative resistance against cereal leaf beetle 
(Oulema melonopus L.) in India.

Zakir Khan, Umer Farook 
SKUAST-K, SRINAGAR, India 
KhanZakir786@rediffmail.com

The crop damage caused by cereal leaf beetle of the genus Oulema melanopus L (Coleoptera: 
Chrysomelidae) has increased from last decade. The purpose of the study was to evaluate the antixenosis 
resistance to cereal leaf beetle in Indian wheat varieties/genotypes/advanced breeding lines of winter 
wheat (Triticum aestivum L.) created in India. The investigations were conducted under field conditions on 
natural infestation of existing population of cereal leaf beetle on wheat plants. The extent of differences 
between 33 genotypes was established to the infestation of cereal leaf beetles and their host suitability. 
The lowest incidence and degree of damage by cereal leaf beetles was observed in cultivar AJANTA i,e 
3.33 and 7 % respectively while the highest incidence and degree of damage was found in cultivar HB-
208 i,e 35.55 and 37% respectively. Results of our investigations can contribute to the identification of 
genotypes as host plants of the cereal leaf beetle and their usage in the bridging process.

Abstract No. 863

Isolation of promising mutant line in non-basmati aromatic rice through induced 
mutation

Achal Kant, Nihar Ranjan Chakraborty 
Department of Genetics and Plant Breeding and Crop Physiology, Palli Siksha Bhavana (Institute of Agriculture), 
Visva-Bharati University, Sriniketan, Bolpur, W.B., India 
786achalgupta90@gmail.com

Aromatic rice is highly valuable and acceptable for its grain quality with the inbuilt aroma. The present 
investigation was carried out to isolate promising mutant line in non-basmati aromatic rice ‘Badsabhog’ 
whichis handicapped by its tallness (167-177 cm.) with less sturdy stem, late maturity (150-155 days) 
compared with the local high yielding variety and poor yielder (2.0 – 2.5 t/ha). Gamma irradiation (from 
200 Gray to 400 Gray with interval of 50 Gray) was used to induced mutation. The individual plants of each 
treatment along with control were grown and harvested by collecting main panicle seeds separately in 
M1 generation. The M2 seeds of the individual M1 plants for each dose were grown separately by applying 
plant to progeny in M2 generation. The results revealed that a high number of promising mutants such 
as dwarf to semi-dwarf (44.4-140cm.), early maturing (10-30 days earlier than control), and high number 
of tillers per plant (15-35) were isolated from 207,960 M2 plants of Badsabhog. Selected mutants from 
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M2 generation were grown in M3 generation to study their homogeneity and stability for the respective 
traits.  The inheritance pattern of the selected mutants will be confirmed in the advanced generations. 
The potent mutants may be released directly as a variety or utilized in cross-breeding programs for further 
improvement.

Abstract No. 865

Transcriptome analysis of Magnaporthe oryzae during developmental transition from 
mycelial to conidial phase

Neelam Sheoran, Aundy Kumar, Prakash Ganesan, Rashmi Aggarwal 
Plant Pathology, IARI,PUSA, New Delhi, India 
haardikk@yahoo.co.in

Magnaporthe oryzae causes economically significant blast disease in rice around the world. Genomic 
studies have improved our understanding of adaptive mechanisms of fungi in new hosts and environments. 
We attempted to decipher differentially expressed genes in M. oryzae during its developmental transition 
from mycelial stage to sporulation using transcriptome sequencing method. Fungal mycelia harvested at 
these two phases was subjected RNA-seq on NextSeq 500 using 2x75 bp chemistry of Illumina. De novo 
assembly was performed using Trinity Denovo Assembler so as to obtain set of Unigenes. TransDecoder 
v2.0 was used to predict the coding sequences from Unigenes. Gene Ontology (GO) analysis was carried out 
using Blast2GO program which further predicted that highest numbers of CDS of both phases associated 
with molecular functions. Differential gene expression analysis was done after identifying the respective 
set of CDS for each sample. Total 20,273 non-redundant validated unigenes considered for downstream 
analysis. In total 19,272 CDS predicted using Transcoder and 18,857 CDS were functionally annotated 
using DIAMOND (Blast X mode). A total of 3,617 and 5,280 CDS of vegetative phase and sporulating phase 
samples were found to be categorized into 24 different functional KEGG pathways. Majority of CDS were 
found to be associated with Carbohydrate metabolism, Amino acid metabolism, Translation and Signal 
transduction. In total 11,079 were commonly expressed, 436 were up-regulated and 210 were down-
regulated. Genes exclusively expressed during mycelial elongation, and conidiation were identified and 
the same were validated using qPCR. 

Abstract No. 867

Identification and validation of molecular markers for Fusarium wilt resistance gene 
Fom-2 from novel Indian snapmelon line

Harshawardhan Choudhary, Bhimappa Beesanakoppa, Shri Dhar, Sumaila Shahid 
ICAR-IARI, New Delhi, India 
harshahit2001@yahoo.co.in

Fusarium wilt is one of devastating disease of muskmelon and sometimes complete failure of crop has 
been reported. Indian melon lines have been used as reservoir of resistance genes against different fungal 
diseases worldwide but report of resistance gene from India is very limited. Novel source of resistant line 
DSM-11-6 was developed from Indian snapmelon (Cucumis melo var. momordica) at IARI, New Delhi. The 
resistance gene was found to be controlled by single dominant gene in population developed from cross 
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between highly susceptible line Kashi Madhu and DSM-11-6. Twelve SSR/STS markers from Fom-2 region 
of genetic map and 2 functional SCAR markers Fom2- R408 and Fom2- S342 developed from LRR domain of 
Fom-2 gene for resistant and susceptible alleles respectively were used to differentiate the susceptible 
and resistant bulk derived from F2 population. SSR 138 and functional SCAR markers could distinguish 
the bulk as well as the parent and same were used to genotype the F2 population as well. The presence of 
Fom2-408 marker was always associated with phenotypically identified resistant plant and no recombinant 
could be identified. The identification and validation of Fom-2 gene in Indian snapmelon line will be useful 
in introgression of this gene to commercial muskmelon cultivars by marker assisted breeding.

Abstract No. 871

Genetic studies on tolerance to excess soil moisture in maize

Jyoti Kaul1, Kanika Arora1, Shikha Mittal1, Ganapati Mukri1, M G Mallikarjun1, Firoz Hussein 1, Jayant Bhatt2, 
RN Gadag1, T Nepolean1 
1ICAR-IARI, New Delhi, India. 2ICAR-IARI, Dharwad, India 
kaul255@gmail.com

Among various abiotic stresses, excess soil moisture (ESM) or water logging (WL) is one of the most 
important constraints in realizing the higher grain productivity in maize (Zea mays L.). Raising the maize 
crops in water-logged soils adversely influence seed germination, seedling establishment and early vigor 
which in turn impact overall plant stand and eventually depress grain yield (GY). Therefore, one of the major 
objectives is to understand functional / molecular mechanism of WL tolerance; identify gene/s through 
genetic as well as genomic approaches and develop tolerant hybrids. During 2014-2016, a diverse panel 
comprising 50 lines was screened for WL tolerance under managed as well as field conditions. 10 promising 
lines were identified and utilized in developing 45 hybrids. The hybrids were evaluated under optimum 
(five locations) as well as managed water logging stress (three locations) conditions, respectively. Based 
on overall performance and yield superiority to the checks (HM9 and HM10), two high yielding hybrids, 
viz. AWLH1 (CML425 x MGUD1) and AWLH2 (CML425 x HKI1105) were identified. The investigation on the 
parental line HKI1105 provided significant evidence of genes operating under WL stress. The information 
so generated is being utilized in improving selection efficiency for identifying desirable recombinants 
during introgression breeding.

Abstract No. 872

Elucidation of cold tolerance mechanisms in chickpea (Cicer arietinum L.)

Asha Kiran1, Kamal Dev Sharma2 
1Csk hpkv Palampur, Palampur, India. 2cskhpkv, Palampur, India 
singhashakiran@gmail.com

Imminent threat to crop productivity is climate change that is expected to reduce crop productivity. To 
enhance the crop productivity, there is a necessity to understand the mechanisms of abiotic stress induced 
aberrations in crops. Cold stress (CS) is the major factor which affects full yield potential of chickpea (Cicer 
arietinum L.) in winter sown chickpea in India. CS led to flowers abortion that consequently decreases 
pod set and yield. The major hurdle in elucidating mechanisms of cold stress induced flower abortion 
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in chickpea is the lack of knowledge about anther and pollen development stages. To fill this gap, we 
identified the anther and pollen development stages in chickpea starting from sporogenous cells to 
anther senescence were identified. The mechanisms of cold-induced flower abortion in chickpea were 
also identified. The study showed that flower abscission in chickpea under CS was a consequence of 
disruption of both the male as well as female reproductive functions. The abortion of early flowers was 
due to failure of male organ development i.e. disruption of microsporogenesis, microgametogenesis and 
tapetum degeneration. The abortion of older flowers was due to a combination of male and female factors 
i.e. non- dehiscence of anthers, pollen sterility, ovule sterility, stigma receptivity and pollen load on stigma. 
The biochemical studies indicated that disruption of carbohydrate metabolism took place in susceptible 
anther under cold. Further, the study will lead to the elucidation of molecular mechanisms governing 
anther and pollen development and identification of genes governing tolerance and susceptibility to 
CS in chickpea. 

Abstract No. 877

Characterization of genes involved in starch synthesis with respect to heat stress 
tolerance in wheat

Bhavya Mishra1, Yaswant Pankaj2, Rajeev kumar2, kulvinder gill3 
1NBRI, Lukhnow, India. 2RPCAU, samastipur, India. 3WSU, Pullman, USA 
yaswantkumar19994@gmail.com

 Here we report identification and detailed characterization of ‘true’ orthologs of the well-characterized 
maize SSIII in six monocots and two dicot species. ZmSSIII orthologs have nucleotide sequence similarity 
ranging from 56–81%. Variation in gene size among various orthologs ranged from 5.49 kb in Arabidopsis 
to 11.62 kb in Brachypodium, and the variation was mainly due to intron size and indels present in the 
exons 1 and 3. However, the number of exons and introns were highly conserved among all the orthologs. 
While the intron number was conserved, intron phase showed variation at group, genera and species 
levels, except for intron 1 and 5. Several species, genera, and class-specific cis-acting regulatory elements 
were identified in the promoter region.The predicted protein size of the SSIII orthologs ranged from 1094 
amino acid (aa) in Arabidopsis to 1688 aa in Brachypodium with sequence identity ranging from 60%−89%. 
In addition to confirming the known motifs, eleven novel motifs possibly providing species, genera and 
group specific functions, were identified in the three carbohydrate binding domains.Despite a significant 
sequence variation among the orthologs, most of the motifs and their relative distances are highly 
conserved among the orthologs. The 3-D structure of catalytic region of SSIII orthologs superimposed 
with higher confidence confirming the presence of similar binding sites with five unidentified conserved 
regions in the catalytic (glycosyltransferase) domain including the pockets involved in catalysis and binding 
of ligands.Homeologs of wheat SSIII showed tissue and developmental stage-specific expression pattern 
with the highest expression recorded in the developing grains.
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Abstract No. 879

Identification and characterization of stress responsive PM19 promoter from wheat

Johan Ajnabi1,2, Niladri Barman1,2, Soham Choudhury1,2, Mansi Mansi2, Monika Dalal2 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-National Research Centre on Plant Biotechnology, 
New Delhi, India 
johanajnabi@gmail.com

PM19, also known as ABA induced wheat plasma membrane polypeptide (AWPM19), is a highly conserved 
plasma membrane protein found across a wide range of higher plant species. Members of the PM19 gene 
family have been associated with seed dormancy, embryo development and response to abiotic stresses. 
We identified PM19 as one of the significantly induced genes (Fold change 9.7, p <0.01) under drought 
stress in  root  transcriptome  of wheat genotype  Raj3765.  In the present study, expression kinetics 
of PM19 gene after 4, 6 and 8 days of moisture deficit stress was analyzed in wheat genotype Raj3765 
by real-time RT-PCR analysis. PM19 gene was significantly induced at 4 days after withholding irrigation 
(Soil moisture content 10.8 %).  PM19 is expressed in both root and shoot under drought stress, yet level 
of induction was higher in root than that of shoot. To elucidate its spatiotemporal regulation, a ~2.5 
kb putative promoter region upstream to start codon was cloned. In silico analysis of promoter region 
revealed the presence of stress responsive and hormone related cis elements. The full length and four 
5′ promoter deletion fragments were cloned to drive the expression of GUS reporter gene in a binary 
vector. The regulation of these promoter fragments under osmotic and hormone treatments was analyzed 
by transient GUS expression. The promoter fragments showed differential response to these treatments. 
These constructs were transformed into Arabidopsis for detailed functional characterization.

Abstract No. 888

Genomic assisted breeding for yield resilience in chickpea

Bharadwaj Chellapilla1, Supriya Sachdeva1, Rajesh Kumar Singh1, Neeraj Kumar1, Philanim Shimray1, Harish 
D1, Jorben J1, Nilesh Joshi1, Patil B S1, Tapan Kumar2, Shailesh Tripathi1, Sanjeev Kumar Chauhan1, Sarvjeet 
Singh3, Soren Khel Ram4, Aditya Pratap4, Swarup Parida5, Sabhyta Bhatia5, Manish Roorkiwal6, Ashutosh 
Sarker2, Rajeev Varshney6 
1Genetics, ICAR-IARI, Pusa, New Delhi, India. 2ICARDA Office For South Asia, New Delhi, India. 3Punjab Agricultural 
University, Ludhiana, India. 4ICAR-IIPR, Kanpur, India. 5NIPGR, New Delhi, India. 6Centre Of Excellence, Icrisat, 
Hyderabad, India 
chbharadwaj@yahoo.co.in

As precise phenotyping is essential and the cost of generating phenotyping data is very expensive, recent 
advances in genomics technologies and the availability of a wide range of genotyping platforms have 
made the cost of genotyping much less expensive compared with phenotyping. Development of TILLING 
population and identification of candidate genes for drought tolerance and the introgression of QTLs from 
donor ICC 4958 has led to development of drought tolerant introgression lines BGM 10216, 10218, BG 
3097, BG 4005 into AICRP programme. These lines are carrying the drought QTL on LG4 and are showing 
better yield (ranging from 10-12 %) over the recurrent parent Wilt QTLs on LG 2, from the donor WR 315 
have been introgressed into the lines BGM 20211, 20212 which have been entered into AICRP Wilt Tolerant 
Introgression Evaluation Trial. Genomic selection by way of development of training population and 
model fitting has been done and population advancement based on GS has been initiated from F5 to F6 
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in chickpea for yield improvement. Thus the recent developments in sequencing technologies, saturated 
genetic maps, QTL maps as well as sequencing of both kabuli and desi type are greatly helping in using 
marker assisted technologies to be applied in plant breeding. Genomics-assisted breeding for marker-
assisted backcrossing (MABC) for introgressing QTL region, marker assisted recurrent selection, gene 
pyramiding, marker-assisted selection (MAS) and genomic selection are now being taken up in chickpea.

Abstract No. 890

Productivity and monetary return of wheat (Triticum aestivum L.) as affected by different 
N-levels and weed management under zero-till conditions

Manoj Kumar, Ram Pratap Singh, A K Singh, Gajendra Singh 
NDUA&T, Kumarganj, Ayodhya, India 
manojbu123@gmail.com

A field experiment was conducted during Rabi season of 2015-16 and 2016-17 at Agronomy Research 
Farm of N. D. University of Agriculture and Technology, Kumarganj, Faizabad. The treatments consisted 
of four levels of nitrogen viz. 90, 120, 150 and 180 kg N ha-1, and five treatment of weed management 
practices viz. weedy check, two hand weeding (30 & 60 DAS), clodinafop + metsulfuron (60+4 g a.i. ha-

1), fenoxaprop + metsulfuron at 120+4 g ha-1 and sulfosulfuron + metsulfuron 25+4 g ha-1. The result 
revealed that application 180 kg N ha-1 being at par with 150 kg N ha-1 but produced significantly higher 
dry matter of weeds and uptake of nutrients by weeds over rest of the levels of N.  Uptake of N by weed 
was significantly higher under weedy check as compared to rest of the weed management practices. 
Application of N @ 180 kg ha-1 recorded the maximum grain yield (38.21 and 39.78), nitrogen uptake by 
crop plant (96.81 and 99.69), gross return (Rs. 73738.88), net return (Rs. 49615.78) and B:C ratio  (2.06) 
followed by 150 kg N, 120 kg N and 90 kg N ha-1. Hand weeding twice gave significantly higher grain yield 
(39.03 and 40.32 q ha-1), nitrogen uptake by crop (97.57 and 100.46 kg ha-1), gross return (Rs.75098.88 
ha-1) and net return (Rs.50514.68 ha-1) followed by clodinafop + metsulfuron,  however, benefit: cost ratio 
(2.11) was maximum with clodinafop + metsulfuron 60 +4 g ha-1 followed by twice hand weeding (2.05) 
during both the years.

Abstract No. 901

Genetic variation for root architectural traits under normal and low phosphorus 
conditions in mungbean

Venkatas R Prakash Reddy1, Akanksha Singh1, Harsh Kumar Dikshit1, Muraleedhar Aski1, Gyan Prakash 
Mishra1, Surendra Kumar Meena2, Renu Pandey2, Madan Pal Singh2 
1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Physiology, Indian 
Agricultural Research Institute, New Delhi, India 
bvrpreddy@gmail.com

Phosphorus is an essential nutrient for plant growth,  its phyto availability depends on soil pH, redox 
condition, activity of microbes, soil structure and cation exchange capacity. Roots undergo morphological 
changes in response to low phosphorus for efficient acquisition of available phosphorus. This study 
evaluates genotypic variability of 153 diverse mungbean germplasm lines for root architectural traits 
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grown hydroponically with normal (250 μM) and low (3 μM) Phosphorus  (P). Root architectural traits 
were recorded after 20 days old seedlings under both conditions. The root images were recorded using 
WinRHIZO Pro (Regent Instrument).Significant variations in root morphological traits were recorded with 
respect to total root length, primary root length, root volume, root diameter and root surface area. Low P 
stress treatment recorded reduction in the mean total root length and mean surface area of mungbean 
genotypes by 9.83% and 4.36% whereas mean primary root length, volume and diameter were increased 
by 3.68%, 0.82% and 7.9% respectively.  Under low P, total root length was highest in M-723 (1249 cm) 
and least in PS-16 (277.06 cm) genotypes .Among all genotypes, total root length increased in IPM-288 by 
42.67% at low P compared to normal P whereas substantial reduction (50%) was observed in Pusa Vishal. 
Low P stress increased root surface area by 57.44% and root volume by 80.08% in IPM-288 whereas both 
traits were reduced by 50% and 44% in Pusa Vishal at low P compared to normal P. The findings of the 
study can be used for correlating the effect of root morphology on phosphorus uptake in mungbean.

Abstract No. 909

Allelopathy: Reducing the burden of herbicides in weed management

Anup Kumar Devedee, R. K. Singh, Kartikeya Choudhary, Mehjabeen Kasmi 
Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, India 
anoop.dwivedi25@gmail.com

Allelopathy is gaining popularity worldwide probably for decreasing the dose of herbicide for crop 
production and environment friendly weed suppressing approach. To sustain and meet the food 
requirement of the fast growing population of the world the introduction of pesticides in agriculture 
was a welcome move to control noxious weeds below the threshold level and thereby reduce the yield 
loss. However, continuous use of synthetic herbicides in heavy doses creates environment pollution and 
increases the number of herbicide resistant weeds. Hence, researches should be done to find out some 
natural way for minimizing the dependency on synthetic herbicides. The use of herbicide with allelopathy 
to accelerate the weed management. Allelopathy improves overall potentiality of weeds and crops in 
natural weed management and low herbicide less hamper the environment. Allelopathy is the favorable 
or adverse effect of one plant on another due to direct or indirect release of chemicals from live or dead 
plants (including microorganisms). Although we cannot discard use of synthetic herbicides completely at 
the present situation but their use can be reduce up to a certain extent by utilizing allelopathic potentiality 
as an alternative weed management strategy for crop production and increase environmental benefits.

Abstract No. 912

Kwanu Local – A high yielding traditional maize cultivar of Jaunsar tribal region of 
Uttarakhand: A promising genetic resource for maize

RK Khulbe, Arunava Pattanayak, BM Pandey, RS Pal, GS Bisht, MC Pant, Lakshmi Kant 
ICAR-VPKAS, ALMORA, India 
rajesh.khulbe@icar.gov.in

Globally maize is second most important crop in terms of acreage and in India, it ranks third after wheat and 
rice. Maize productivity has been breaking unprecedented barriers owing chiefly to wide scale cultivation 
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of high yielding hybrid varieties. Sustaining high yields of hybrid varieties necessitates continued efforts for 
creation of novel gene assemblages and/or discovery of such naturally existing constellations. Traditional 
local cultivars are an important source of the latter. ‘Kwanu Local’ is an example of such a traditional cultivar 
that contributes significantly towards sustaining food, fodder and fuel requirement of Jaunsari tribal 
community of Kwanu cluster in district Dehradun of Uttarakhand. It is high yielding, medium duration, 
bold-grained cultivar and owes its characteristic form to multiple infusions from diverse populations that 
have occurred over the long history of its cultivation. Its cultivation over a vast contiguous expanse and 
the selection practices followed by the farming community ensure maintenance of high heterozygosity in 
the population, assuring sustained high yields. The cultivar possesses many desirable features that make 
it a potential genetic resource for a variety agronomically important traits. Kernel size in the backcrosses 
progenies involving inbreds VQL 1 (255 g) and V 400 (215 g) as recipients and Kwanu Local (343 g) as 
donor exhibited kernel size range of 260-293 g (VQL 1 x ‘Kwanu Local’) and 228-245 g (V 400 x ‘Kwanu 
Local’). With its local adaptability and high yield coupled with other desirable traits, ‘Kwanu Local’ holds 
potential as a promising genetic resource for maize improvement.

Abstract No. 914

Marker-assisted improvement of the Indian mega-rice variety, Samba Mahsuri for 
resistance/tolerance against multiple biotic and abiotic stresses and yield

Raman Meenakshi Sundaram, Meganti Sheshu Madhav, CN Neeraja, Satendra Kumar Mangrauthia, 
SM Balachandran, KB Barbadikar, P Senguttuvel, R Abdul Fiyaz, MS Anantha, C Gireesh, Jyothi Badri, V 
Prakasam, GS Laha, MS Prasad, LV Subba Rao 
ICAR-Indian Institute of Rice Research, Hyderabad, India 
rms_28@rediffmail.com

Samba Mahsuri is one of the elite, mega-varieties of rice grown in more than 2 Mha in India and highly 
preferred by farmers due to its premium grain quality attributes. However, it is highly susceptible to 
multiple biotic and abiotic stresses and gives only moderately high yield. Towards this objective, we have 
applied marker-assisted breeding (MAB) for improvement of multiple traits like resistance against biotic 
stresses (bacterial blight, blast, gall midge and BPH), tolerance to abiotic stresses (low soil phosphorus 
and salinity) and yield. Through marker-assisted backcross breeding (MABB), we have earlier introgressed 
three major bacterial blight (BB) resistance genes, Xa21, xa13 and xa5 into Samba Mahsuri and developed 
a high-yielding, bacterial blight resistant rice variety possessing fine-grain type and low glycemic index 
(GI), named Improved Samba Mahsuri (ISM) in collaboration with CSIR-Centre for Cellular and Molecular 
Biology, Hyderabad. We have improved ISM for resistance against, blast (conferred by Pi2 + Pi54), gall midge 
(Gm4 + Gm8) and brown planthopper (Bph33t) and tolerance to low soil phosphorus (Pup1) and seedling 
stage salinity (Saltol) and added two additional wild rice derived genes conferring resistance against BB 
(Xa33 + Xa38). In addition, four major yield enhancing genes, viz., Gn1a, SCM2, OsSPL14 and GW5 are also 
being transferred into ISM for improvement of its yield. Elite, improved breeding lines of ISM, possessing 
2-3 value added traits are in various stages of testing/evaluation in AICRIP trials.
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Abstract No. 915

Phenotypic evaluation and transposable element markers validation for yield associated 
traits in groundnut minicore germplasm

Ashwini .1, Chetan Deore1, Ramesh Bhat1, Gopalakrishna Naidu2, Naghabhushana Nayidu1 
1Dept of Biotechnology, University of Agriculutral Sciences , Dharwad, India. 2AICRP on safflower, Annigeri, UAS 
Dharwad, Dharwad, India 
nayidunk@uasd.in

Groundnut is one of the important economic oilseed crops of the world. It is native to South America 
and presently cultivated throughout the tropical, sub-tropical and warm temperate regions of the 
world. Groundnut breeding programmes have mainly used elite breeding lines and cultivars leading 
to narrow genetic base. Lack of proper evaluation and characterization of available genotypes is the 
major reason for limited use of germplasm. Extensive evaluation of core collections facilitates better 
access to germplasm for crop improvement. Hence in the present study a minicore subset of world 
germplasm comprising of 188 accessions were evaluated for morphological and yield related traits. All 
the 188 genotypes were grown during kharif season of 2018 in two replications. Morphological traits like 
branching pattern and plant height (PH) were recorded and also yield related parameters like pods per 
plant, pod yield per plant, shelling percentage (SP), test weight (TW), harvesting index, sound mature 
kernel percentage (SMKP), kernel yield, oil content and oil yield for all the genotypes were recorded.   
As expected phenotypic diversity range for plant height (15 to 37cm in height) and pod count (10-47 
pods/plant) were observed in the field conditions. Further DNA extracted from these genotypes will be 
validated by PCR by using already reported AhTE molecular markers that are associated with respective 
yield related traits. In the initial molecular marker evaluation, six of the AhTE (plant height (0599, 0501, 
and 0148), pod count (0317, 0249) and sound mature kernel (0303) markers were validated.

Abstract No. 919

Functional characterization of Ran1 GTPase promoter from wheat

Soaham Choudhury1, Senthilkumar K. Muthusamy2, Monika Dalal1 
1ICAR-National Research Centre on Plant Biotechnology, New Delhi-110012, India. 2ICAR-Central Tuber Crops Research 
Institute, Thiruvananthapuram-695017, India 
choudhury.soham5@gmail.com

Ran belongs to small GTPase family of proteins which play an important role in cell cycle and trafficking of 
RNA and proteins in to and out of the nucleus. Ran1 was identified as one of the differentially expressed 
genes in root transcriptome under drought stress in wheat. In the present study genome-wide analysis 
of Ran family genes was carried out and two genes (namely TaRan1 and TaRan2) presented by total six 
homeologs were identified.  The expression of these two TaRAN genes in root and shoot tissues of wheat 
revealed that TaRAN2 was upregulated significantly in both shoot and root, while TaRAN1 showed root-
specific expression under drought stress. To elucidate the regulation of TaRAN1 gene, full-length promoter 
(-2016 to −47; 1970 bp) upstream to start codon was cloned. In silico analysis of promoter region revealed 
the presence of several cis-elements including those related to stress response, hormone and cell cycle 
regulation. The full length and three 5′ promoter deletion fragments were cloned to drive the expression 
of GUSreporter gene in a binary vector. The transient expression assay of full-length promoter and one 
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partial promoter in N. benthamiana leaves revealed that both the promoters are functional. The detailed 
analysis of the spatio-temporal regulation of TaRAN1 gene will be carried out in transgenic Arabidopsis.

Abstract No. 920

Marker assisted transfer of Rht2 gene in wheat variety C306

Niharika Mallick1, Vinod .1, J.B. Sharma1, M Sivasamy2, Deep Shikha1, Himansikha L. Bisht1, Aakriti Verma1, 
P Shajitha2, S Jha1, Niranjana M.1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Regional Station, ICAR-Indian 
Agricultural Research Institute, Wellington, Tamil Nadu, India 
niharikamallick@gmail.com

Wheat variety C306 is well known for its chapatti making quality. It is a tall variety with height of about 130 
cm and low yielding. Due to its height, under irrigated conditions this variety tends to lodge that limits 
the use of fertilizers. So a programme was initiated to incorporate reduced plant height gene, Rht2 using 
marker assisted foreground and background selection. The wheat variety HD2851 carrying Rht2 gene was 
used as a donor parent. The parents were crossed to generate F1 seeds. F1 plants were backcrossed with 
recurrent parent C306 to generate BC1F1 seeds. Foreground selection was carried out in BC1F1 generation 
at seedling stage to select plants carrying Rht2 gene in heterozygous state. Plants carrying Rht2 gene 
were further selected based on their phenotypic similarity with C-306 and phenotypically selected plants 
taken for background selection with polymorphic markers. Plants with more than 80% Recurrent Parent 
Genome (RPG) were backcrossed with C306 to generate BC2F1 seeds. Like in BC1F1 selections were made 
in BC2F1 generation and plants with more than 90% RPG were identified and selfed to generate BC2F2 
seeds. In BC2F2 generation a similar kind of selection was done and plants with Rht2 gene in homozygous 
state and more than 95% RPG were selected. The NILs will be selected for the yield and quality traits and 
promising lines will tested in AICRP trials. The improved C306 variety with reduced plant height is expected 
to be high yielding by becoming more responsive to fertilizers, irrigation and other inputs.
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Theme: Plant Science (Horticultural Crops), Horticultural Production Systems

Abstract No. 33

Effect of various light-emitting diodes on growth and photosynthetic pigments of 
Banana (Musa acuminata) cv. Grande Naine in vitro plantlets

Ankita Trivedi, R.S. Sengar
Sardar vallabhbhai patel university of agriculture & technology, Meerut, India 
tankita88@gmail.com

In vitro culture of plants species most commonly uses fluorescent lamps as a light source. Other sources 
of illumination, LEDs (Light-emitting diodes) have proven to be more efficient for in vitro culture. In the 
conducted experiment , the effect of various LEDs on the in vitro morphogenesis, proliferation of shoots, 
growth & rooting of Banana (Musa acuminata) cv. Grande Naine was observed . For this purpose, 5 different 
sources of light were tested under a 16-h photoperiod : fluorescent lamps (Fl), white (W), red (R), blue 
(B), and B/R (1:1). The proliferation rate was higher with R LEDs compared with Fl light, although shoots 
have a lower length under R LEDs. Under B/R LEDs, maximum shoot elongation was obtained. LEDs did 
not enhance the rooting of shoots but increased the photosynthetic pigments content under B/R , which 
contributed to the acclimation process of in vitro plantlets. Our results revealed that the spectrum of 
different light sources produced different effects during the in vitro cloning of Grande naine .

Abstract No. 57

Biotechnological approach to enhanced papaya production

R.S. Sengar1, Alok Singh1, D.K. Srivastava2 
1SVPUAT, Meerut, India. 2UPCST, Lucknow, India 
sengar065@gmail.com

Papaya (Carica papaya L.) is commercially, medicinally and nutritionally important crop. It is globally 
cultivated crop and its origin from South Mexico and Costa Rica. India leading in papaya production with 
annual production about 6107.8 million tones and Productivity 44.9 mt/ha. The papaya fruit is a rich source 
of vitamin A and has a high nutritive and medicinal value. In addition to, it is also rich in the source of 
antioxidant nutrients (e.g., carotenes, vitamin C and flavonoids) the vitamins (e.g., folate and pantothenic 
acid), minerals (e.g., potassium and magnesium) and fiber. Using Bioinformatics tools, assessment of sex 
and polymorphism of the plants can be done. Moreover, the cost applied for plant cultivation by farmers 
will be reduced, as they will get specific trait. Papaya with digestive property enhances Market demand 
but the production and quality is hampered by Papaya ring spot virus (PRSV).Research team developed 
and commercialized first transgenic tree crop papaya against papaya ringspot virus. The production and 
quality can be improved if the transgenic technology use in development of: PRSV, mites and Phytophthora 
resistance variety, delayed ripening traits by inhibitory network pathway of ethylene gas production and 
resistance to herbicide and metal toxicity like aluminum. Transgenic technology of papaya will be crucial 
in future productivity and production.
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Abstract No. 59

Evaluation of advance heat tolerant potato hybrids for yield and quality parameters 
in West- Central India

Murlidhar Sadawarti1, Vijay Kishore Gupta2, Rajendra Kumar Samadhiya1, Shiv Pratap Singh1, Rajesh 
Kumar Singh3, Satyajit Roy1, Shyamal Kumar Chakraborti3, Dharmender Verma3 
1ICARCPRI RS , Gwalior, India. 2ICARCPRI RS , Modipuram, India. 3ICARCPRI, Shimla, India 
murlidharsada@gmail.com

Field trials were conducted under AICRP (Potato) at ICAR-Central Potato Research Station, Gwalior during 
2016-17 and 2017-18 to evaluate advanced heat tolerant potato hybrids viz HT/7-1105 and HT/7-620 along 
with two controls viz Kufri Surya and Kufri Lauvkar and two newly released varieties viz. Kufri Khyati and 
Kufri Lima.  Experiment was planted in randomized block design with four replications. Emergence % was 
in the range of 88-93% among hybrids/ varieties however it was significantly higher was recorded in Kufri 
Lima (93.78%). Vigour (1-5 scale) was in the range of 3.7 (Kufri Lauvkar) to 4.5 (Kufri Lima and Kufri Surya). 
Marketable and total tuber yield (t/ha) at 75 days was significantly higher in both the hybrids HT/7-1105 
(22.54 and 26.39) and HT/7-620 (23.76 and 26.70) over popular control Kufri Surya and Kufri Lauvkar but 
lower than newly released varieties Kufri Lima  and Kufri Khyati. Marketable and total tuber yields (t/ha) 
at 90 days were at par in both the hybrids HT/7-1105 and HT/7-620 with  control Kufri Surya and Kufri 
Lauvkar but significantly lower than newly released varieties Kufri Lima  and Kufri Khyati. Dry matter % 
at 75 and 90 days harvest in the advanced hybrids was at par with controls Kufri Surya and Kufri Lauvkar 
but was significantly higher than Kufri Khyati. Hence under west-central India advanced heat tolerant 
potato hybrids viz HT/7-1105 and HT/7-620 performed better for yield parameters for 75 days crops over 
controls Kufri Surya and Kufri Lauvkar. 

Abstract No. 64

Evaluation of drip and sprinkler irrigation methods on potato (Solanum tuberosum L.) 
productivity in Central India

Shiv Pratap Singh1, S K Sharma1, V K Dua2, MJ Sadawarti1, Name Singh3, S Roy4, S K Gupta1, S Katare1 
1ICAR - Central Potato Research Institute-RS, Gwalior, India. 2ICAR - Central Potato Research Institute,, Shimla, India. 
3ICAR - Central Potato Research Institute, Campus, Modipuram, Meerut, India. 4ICAR-Directorate of Medicinal and 
Aromatic Plants Research , Anand, India 
drshivpratapsingh@yahoo.co.in

Objective: To evaluate drip and sprinkler irrigation methods under mulch in potato during 2016-17 and 
2017-18. 
Methods: Two irrigation methods (drip and sprinkler), three mulches (no mulch, paddy straw mulch and 
plastic mulch), two irrigation levels (75 and 100% recommended level) were replicated thrice. Potato cv. 
Kufri Jyoti was planted in paired row system on raised beds in split plot design. 
Results: The sprinkler irrigation produced significantly higher total yield and tuber numbers (26.3 t and 
512 thousand ha-1) over drip irrigation (20.5 t and 491 thousand ha-1), respectively. The tuber numbers 
were highest at 125% CPE irrigation level (561 thousand ha-1) over 75 % CPE (464 thousand ha-1) under 
sprinkler irrigation method, but, the reverse trend was observed with drip irrigation. In case of mulching, 
the paddy straw mulch with sprinkler irrigation produced significantly highest tuber yield (28.8 t ha-1) 
followed by polythene mulch (26.4 t ha-1) in comparison to no mulch wherein tuber yield was 23.6 t ha-1. 
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The reverse trend was noticed in case of drip irrigation. However, the polythene mulch produced highest 
yield and tuber numbers (23 t and 569 thousand ha-1, respectively) at 75 % CPE level, and statistically 
it was also found at par with the yield (23 t ha-1) and tuber numbers (516 thousand ha-1) produced by 
without mulch at 125 % CPE. 
Conclusion: Irrigation can be reduced under paddy straw mulch.

Abstract No. 88

Agarwood production- A multidisciplinary field to be explored in india

I.V. Srinivasa Reddy
Agricultural College, Aswaraopet, India 
drivsreddy@gmail.com

‘Agarwood’ is the most expensive wood in the world, which is an occasional product of a few genera of 
Aquilaria  in the plant family Thymelaeaceae. Agarwood is costlier than sandalwood in the international 
market as it is in great demand in Gulf countries and a sandalwood tree takes at least 25-30 years to fully 
grow while an agarwood  takes tree takes only 8-15 years. Agar is a scented product, oleoresin, obtained 
from pathological conditions of the wood of live trees containing many aromatic substances. Various 
bacteria and fungi have been found to be associated with Agarwood formation, although it is still not 
absolutely clear which are important or even necessary. The quality of agar mostly depends on the 
plant species and the fungal species involved, as well as, certain other unknown factors. The issues are 
now to explore the new sources of agarwood to protect the endangered plant species, to ensure agar 
formation in 100% of the planted trees, upgrade in quality and most possibly quantity of agar yield per 
tree simultaneously minimizing the maturation time. Both physical and chemical stresses like mechanical 
wound and induction have long been practiced to enhance agarwood yield as well as fungal inoculation. 
The agarwood production could be a multifaceted field of prospects in India. The cultivation of new 
Aquilaria plants and selection of appropriate inocula and inducers should be the priority objective. A 
multidisciplinary approach could be initiated with the experts of forestry, mycology, biochemistry and 
microbiology to achieve the goal.

Abstract No. 93

Indoor plants for phytoremediation of sick building syndrome

Ajai Kumar Tiwari, Gunjeet Kumar, Babita Singh, SS Sindhu
ICAR-IARI, New Delhi, India 
drajaitiwari@gmail.com

Sick building syndrome (SBS) is situations in which building occupants experience acute health and 
comfort problem that appear to be linked to time spent in a building, but no specific illness or cause 
can be identified. The complaints may be localized in a particular room or zone, or may be widespread 
throughout the building. The characteristic symptoms of SBS that may occur singly or in combination 
with each other are headache, eye, nose, or throat irritation, dry cough, dry or itchy skin, dizziness and 
nausea, difficulty in concentrating, fatigue and sensitivity to odours.  
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Phytoremediation is the use of living green plants for in situ risk reduction and/or removal of contaminants 
from surrounding.  Risk reduction can be through a process of removal, degradation, or containment of a 
contaminant or a combination of any of these factors. Phytoremediation is an energy efficient, aesthically 
pleasing method of remediating SBS with low to moderate levels of contamination and it can be used 
in conjunction with other more traditional remedial methods as a finishing step to the remedial process. 
Indoor plants have been used for over a century in commercial buildings for aesthetic and psychological 
purposes.  However, research on their use to mitigate sick building syndrome (SBS) has been very limited. 
Some authors have suggested that an impractically large number of potted plants would be required 
to produce a positive effect. Nevertheless, several studies have reported their beneficial effects on IAQ).

Abstract No. 95

A review on pharmacological studies of phytochemical in orchids

D.R. Singh, A.K. Singh
ICAR-National Research Centre for Orchids, Pakyong, Sikkim, India 
drsinghhort66@gmail.com

Orchidaceae is a highly evolved and widely distributed monocotyledonous family of the flowering 
plants comprise about 35000 species under 850 genera. They are virtually found in all region around 
the globe with their maximum diversity occurs in the tropical and sub-tropical regions. It is estimated 
that 1350 species (135 genera) of Orchids are found in India within Himalayas as their main home and 
others scattered in Eastern and Western Ghats. Many Orchids are used in traditional system of medicine 
as a remedy for a number of elements, besides this orchids are now a days become an object of multi 
billion dollar business. Evident by recent increase in the world floriculture trade, become the second most 
popular cut flower as well as potted floriculture crop rising at the rate of 10-20%. Orchid phytochemicals 
are generally categorised as alkaloids, anthocyanins, carotenoids and sterols, these are very important for 
their biological properties. Today more than 2000 Orchid species have been screened for their alkaloids 
and flavonoids contents. Dendrobium species are known to produce a number of secondary metabolites 
which are responsible for their wide variety of medicinal properties. Other genera like Eulophia, Gastrodia, 
Bulbophyllum, Arundina, Eria, Malaxis, Habenaria, Vanda and Vanilla are enrich with different important 
Phytochemical. The present study reviews the recent advances in pharmacological investigations that 
would be a useful reference for researchers involved in Orchids.

Abstract No. 101

Effect of different post harvest chemicals on shelf life and quality of aonla (Emblica 
Officinalis Gaertn.) at room temperature

Hannamani M, Sudha Vani V, Dorajee Rao, Viji Cp
Dr Ysrhu, Tadepaliligudem, India 
vani.sudha@ymail.com

Aonla or Indian gooseberry (Emblica officinalis Gaertn.) belongs to the family Euphorbiaceae and is a 
deciduous fruit crop of semi-arid and arid regions. It is a highly remunerative and hardy fruit crop which 
can be grown without much care in different agro-climatic and soil conditions. Aonla has a short shelf-life 
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as fruits are sensitive to bruises, browning, desiccation and other post harvest diseases. The application of 
different growth regulators have marked inhibitory effect on a number of micro organisms, which prolong 
the shelf- life and improve nutritive value of fresh fruits and their products.In the present experiment the 
aonla fruits are treated with different post harvest chemicals at different concentrations viz., Gibberellic 
acid at 100 and 200 ppm, Calcium chloride at 1% and 2%, Calcium nitrate at 1% and 2%, Benzyl adenine 
at 100 and 200 ppm, Maleic Hydrazide at 100 and 200 ppm was observed and studied. Among all the 
treatments aonla fruits treated with 100 ppm Gibberellic acid recorded maximum shelf life (24.66 days) 
with better firmness, quality and maximum retention of ascorbic acid. The fruits recorded minimum 
physiological loss in weight (6.90%), circumference reduction (2.75%), and minimum percent of tannin 
content (1.57%), titrable acidity (1.48%) and spoilage (9.60%). The fruits recorded maximum percent of 
ascorbic acid (491.10), total sugars percent (5.68%), and fruit colour score (3.70).

Abstract No. 102

Studies on value addition in fallen fruits of mango

Sarada P, Sudha Vani V, Rajya Lakshmi R, Suchitra V, Salomi Suneetha D R, Kiran Kumar G N
Dr Ysrhu, Tadepalligudem, India 
vani.sudha2014@gmail.com

The present investigation entitled “Studies on value addition in fallen fruits of mango” was carried out 
during February 2016 to June 2016 at Mango Research Station, Dr. Y.S.R Horticultural University, Nuzvid.
Osmotically dehydrated mango was prepared from fallen mature mango fruits i.e., Baneshan and Totapuri 
with different sugar concentrations viz., 600 Brix, 650 Brix, 700Brix, 750 Brix. The experiment was carried out 
in completely randomized block design with factorial concept and treatments were replicated thrice. The 
physico-chemical and organoleptic qualities of  osmotically dehydrated mango were evaluated at 30 days 
interval up to 120th day of storage period. It was observed that total soluble solids, reducing sugars, total 
sugars and moisture content showed increasing trend throughout the storage period where as ascorbic 
acid, non-reducing sugars, titrable acidity and organoleptic score exhibited decreasing trend during 
storage by osmotic dehydration. The osmotically dehydrated mango prepared from fallen mature fruits 
of Baneshan variety steeped in 750 Brix and dried in tray drying recorded good quality and organoleptic 
score and showed increasing trend of TSS (85.44o Brix), total sugars (50.73%), reducing sugars (45.42%), 
less microbial spoilage and better retention of titrable acidity (0.10%), ascorbic acid (10.08 mg 100g-1), 
which was followed by Baneshan variety steeped in 700 Brix. However, Baneshan variety steeped in 700Brix 
had the maximum acceptable organoleptic score which was on par with Baneshan variety steeped in 750 
Brix during storage period of 120 days.

Abstract No. 103

Effect of chemical pretreatments on the quality characteristics of onion slices

Sujana E, Sudha Vani V, Uma Jyothi K, Sujatha Rv, Salomi Suneetha Dr
Drysrhu, Tadepalligudem, India 
vani.sudha2014@gmail.com

The present investigation was carried out in Department of Post Harvest Technology at College of 
Horticulture, Dr.YSRHU Venkataramannagudem, West Godavari District of Andhra Pradesh during 2017-
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18 with an objective to study the effect of different pretreatments on quality characteristics of onion 
slices .FOUR pre treatments 0.5% KMS, 2% CaCl2, 2% NaCl and control and two varieties viz., Agrifound 
Dark Red and Phule Safed were used in the preparation of onion slices.  It was observed that pungency, 
non-reducing sugars, ascorbic acid, titrable acidity, rehydration ratio and overall acceptability showed 
decreasing trend throughout the storage period where as the moisture content, total soluble solids, 
reducing sugars, total sugars, and water activity exhibited increasing trend during storage of the onion 
slices. Among the pretreatments and varieties, onion slices of Agrifound Dark Red pretreated with 0.5% 
KMS was superior in terms of recovery percentage (14.85%), pungency (6.20 μ mol pyruvic acid/g), ascorbic 
acid (35.94 mg/100g), texture value (8.80), organoleptic score (8.90), highest BC ratio (3.53) and recorded 
minimum microbial growth and dehydration ratio (6.73). Onion slices of Agrifound Dark Red pretreated 
with 2% CaCl2 recorded better retention of colour (8.7) whereas Agrifound Dark Red pretreated with 2% 
NaCl recorded maximum taste value (8.92). Onion slices of Phule Safed pretreated with 0.5% KMS was 
superior in total soluble solids (13.79 ºBrix), reducing sugars (19.19%), total sugars (38.35%) whereas onion 
slices of Phule Safed pretreated with 2% NaCl was superior in non-reducing sugars

Abstract No. 118

Urban landscaping for sustainable environment 

Babita Singh, Satbir Singh Sindhu, Ajai Kumar Tewari, Markandey Singh
ICAI-IARI, DELHI, India 
bflori17feb@gmail.com

With the advent of modernization and urbanization people are shifting from rural to urban areas, thereby, 
urban population is increasing day by day resulting in congested cities and towns. Throughout the years, 
replacement of vegetated surfaces with paved and impervious surfaces in the urban areas have increased 
the temperature as compared to rural areas, as the paved surfaces absorbs, retain and re-radiate more 
solar energy than vegetation. The ambient temperature in urban area can be as much as 60C higher than 
the air in rural areas. Urban landscaping is gaining popularity nowadays as people are becoming more 
conscious about green and clean environment. The concept of sustainable development thought is to 
consider the issue of the development of human society, natural protection and resource utilization. 
Ecological environment emphasizes the coordination of economic value and ecological environment, 
the pursuit of the symbiotic harmony between man and nature. At the same time, people also need to 
consider the potential future needs. Public participation in various govt. policies to develop green area 
through RWA,s  in horizontal expansion and vertical space is available which can be converted to roof 
top and vertical gardens. Other gardening concepts like indoor gardening, roof gardening, window 
gardening, hanging garden, miniature gardening, bonsai etc. are the actual requirements of the present 
situation. Trees, shrubs and turf in open space and green cover in residential and industrial area should 
be made compulsory as a policy to increase green area.It will increase carbon capture and better climate 
change adaptation.   
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Abstract No. 120

Effect of pruning Intensity and plant nutrition on vegetative growth, flowering, fruiting 
and yield of guava

D. K. Jayswa1, D. P. Sharma2, T. R. Sharma3, Pritee Rahangdale4 
1Krishi Anusandhan Bhawan-II, ICAR, , Pusa, New Delhi - 110 012, India. 2Krishi Vigyan Kendra, Jabalpur, (M.P.) - 482 
004, India. 3Department of Horticulture, JNKVV, Jabalpur (M.P.) - 482 004, India. 4Department of Horticulture and 
Food Processing, Govt. of M.P., Betul - 460 661, India 
jayswaldalit@gmail.com

An experiment was conducted to study the effect of different combinations of pruning intensity and plant 
nutrition (organic, inorganic and bio-fertilizers) on vegetative growth, flowering and yield of guava at 
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur during 2015-16 and 2016-17. On the basis of pooled 
data, the maximum number of new shoot emergence on pruned shoot (6.69), number of flower bud 
emergence shoot-1 (14.10), number of fruit set shoot-1 (12.01), per cent fruit set (84.61 %), number of fruit 
retains shoot-1 (9.28) at maturity and yield (24.13 kg plant-1) was observed with pruning at 20 cm from 
the shoot apex. Whereas, higher shoot length (62.26 cm) and shoot diameter (5.35 mm) was associated 
with pruning at 40 cm from the shoot apex. Minimum of these attributes was registered with unpruned 
shoot. Different sources of plant nutrition also affected vegetative growth, flowering, fruiting and yield of 
guava. In general, application of fertilizers through integrated use of organic, inorganic sources and bio-
fertilizers exhibited the maximum number of new shoot emergence on pruned shoot (6.23), shoot length 
(64.73 cm), shoot diameter (5.52 mm), number of flower bud emergence per shoot (13.33), number of fruit 
set shoot-1 (11.76), fruit set (87.02 %),  number of fruit retains shoot-1 (9.76) at maturity. The highest yield 
(24.23 kg plant-1) was recorded with 5 kg FYM + 2 kg VC + 75% RDF (225:150:150 g NPK) + Azotobactor 
150 g + PSB 100 g Plant-1. The highest benefit: cost ratio (6.52) was found in treatment of pruning at 20 
cm with integrated use of organic, inorganic and bio-fertilizers. 

Abstract No. 143

Effect of potassium solubilizing bacterial and fungal consortium on nutrient uptake 
and yield of banana

Nileema Gore
MGM’s Institute of Biosciences & Technology, N-6, Cidco, Aurangabad-431003, Maharashtra, India, Aurangabad, India 
goreneel@gmail.com

In the present study, three potassium solubilizing bacteria (KSB) Pseudomonas spp. (KSB 49, 239.75 mg/l; 
KSB 43, 228.25 mg/l and KSB 47, 205.75 mg/l) and three potassium solubilizing fungi (KSF) Aspergillus sp. 
(KSF 3, 334.66 mg/l; KSF 13, 310.16 mg/l and KSF 31, 297.66 mg/l) were found to be efficient to release 
potassium from mica as compared with the commercial potassium solubilizing bacterial (CKSB) strain, 
221.25 mg/l). The liquid bio-formulation for KSB consortium and talc powder for KSF consortium was 
found to be effective delivery system in banana field. For their influence on growth, nutrient uptake 
and yield of banana under field conditions with 13 treatments including KSB and KSF consortia with the 
application of graded levels of K2O (50, 75 and 100% RDF). The fungal consortium + 75% K2O treatment 
showed higher potential followed by bacterial consortium + 75% K2O treatment. The application of KSF 
consortium along with 75% K2O (T6 ) recorded the highest marketable number of hands per bunch, 
fingers per hand, bunch weight and total yield (9.22, 16.22, 28.55 kg and 126.87 t/ha, respectively). The 
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maximum total potassium uptake of 1198.17 kg/ha was recorded by KSF consortium + 75% K2O (T6 ), 
which was at par with KSB consortium + 75% K2O (T3 ) (1177.21 kg/ ha). These findings clearly indicated 
that addition of KSF and KSB in the nutrient schedule, 25% savings of the potassium fertilizers, i.e., 222.22 
K2O kg/ha is possible.

Abstract No. 166

Evaluation of zeolite beads for drying cowpea seeds to low moisture content and its 
effect on seed storability.

Vinod Pandita, Ashwani Kumar
Indian Agricultural Research Institute, Regional Station, Karnal, India 
vndpandita@yahoo.com

Zeolite drying beads absorb moisture to an extent of 20 to 25% of their initial weight. Based on this 
property, seeds of cowpea cv. Pusa Sukomal were mixed with zeolite drying beads in different proportion 
to create low humidity environment when kept in air tight containers. Seeds were dried to moisture 
content below 5% and 3% by reducing relative humidity of the environment to 30% and 10%, respectively. 
Another set of same seed lot was dried under sun for 6 days to moisture content of 7.70%. After drying 
the seeds were immediately packed in moisture impervious aluminum foil lined seed envelops. Normal 
dried seed packed in cloth bags served as control. All the treatments were stored under ambient storage 
conditions. After 8 months of storage, 9% decrease in standard germination was recorded in control over 
other treatments. Zeolite dried seeds maintained higher germination and vigour after 8 months of ambient 
storage. After 8 months of storage, control seed had 22.0% bruchids infestation by visual observation. X-ray 
radiography was also used to record internal infestation and 56% infestation was recorded in control as 
compared to 0.5% in seed dried using zeolite beads. Ultra-dried seed maintained germination well above 
Indian Minimum Seed Certification Standards after 36 months of storage. The germination in control was 
drastically reduced after 12 months of storage due to high infestation of bruchids. The results suggest that 
drying cowpea seed using zeolite beads can be effectively used to maintain germination under ambient 
storage conditions for 3 years. 

Abstract No. 184

Value addition, post harvest technology and management and food processing

Somya Khandal
S.K.N. College Of Agri-Business Management, Jobner (SKNAU, Rajasthan), Jaipur, India 
khandalsomya@gmail.com

Food processing is the process of adding value to the agricultural produce by using various techniques 
like grading, shorting, packaging, etc. which enhances the shelf life of food products. The post harvest 
sector includes all points in the value chain from production in the field to the food being placed on a 
plate for consumption. This includes harvesting, handling, storage, processing, packaging, transportation, 
and marketing. Main concern is the post harvest loss (PHL) which happens at every stage of the supply 
chain. Eliminating those losses  is a way to increase food availability without requiring additional 
resources or placing additional burdens on the environment. The causes of PHL which some estimates 
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suggested could range from 15 to as high as 40% of production are manifold. There are wide range 
of post harvest technologies that can be adopted so that food already produced is not wasted between 
the farm and table. So that losses throughout the process of pre-harvest, harvest, cooling, temporary 
storage, transport, handling and market disbursements, novel thermal andnon- thermal food processing 
techniques can be employed to ensure the food and nutritional security which ultimately have profound 
effect in post- harvest management. In addition, the fortification and value addition to food and by-
products can be employed to minimize the  waste production. Overall economic setup of country 
would accelerate by a strong and dynamic food processing sector. Furthermore, food processing sector 
provides vital linkages and synergies between industry and agriculture and also potential of growth and 
employment has been identified.

Abstract No. 194

Direct protocorm – like bodies (PLBs) induction from nodal segments and plantlet 
formation in Vanilla planifolia (Andrews)

Era Vaidya Malhotra, Shivani Raman, Rishu Jain, Anuradha Agrawal
ICAR – National Bureau of Plant Genetic Resources (NBPGR) , New Delhi, India 
Era.Vaidya@icar.gov.in

Vanilla, world’s second most expensive spice, faces a worldwide shortage of quality planting material, as 
the commercially non-sustainable cultivation practices of using stem-cuttings lead to arrested growth 
and development of plants. Thus, development of rapid multiplication procedures, such as in vitro culture 
techniques, for propagation of elite vanilla germplasm while preserving the clonal fidelity becomes 
imperative. Direct regeneration of plantlets by inducing protocorm-like bodies (PLBs) is an efficient 
alternative to routine micropropagation, as PLBs can be rapidly propagated and are highly regenerative 
due to presence of a single meristematic zone. Combinations of different hormones, namely, benzyl 
adenine, zeatin and naphthalene acetic acid, were evaluated for the induction of PLBs directly on vanilla 
nodes. Among the 16 media combinations tested, 6.66μM BA together with 10.58μM NAA in MS medium 
was the most effective in inducing PLBs. 93% of the explants showed PLB induction, with an average of 
six PLBs per node within 15 days of culture. 90% mature PLBs regenerated to form shoots on medium 
containing 4.44μM BA and 8.06μM NAA, with five shoots per PLB induced after 8 weeks of culture, 
while maximum shoot length was obtained on MS medium containing 2.22μM BA and 1.5μM NAA. Half 
strength MS medium containing 0.53μM NAA resulted in highest number of roots and root length. This 
protocol for enhanced shoot multiplication of vanilla by induction of PLBs from nodal segments, and 
direct organogenesis to regenerate rooted plants can be useful for mass multiplication and germplasm 
conservation of this commercially important orchid species.
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Abstract No. 200

Small farmers in India: Challenges and opportunities

Gyanaranjan Sahoo, Afaq Majid Wani
College of Forestry, Prayagraj, India 
gyanaranjan.sahoo3@gmail.com

This paper examines the roles and challenges of small holding agriculture in India. It covers trends 
in agricultural growth, cultivation patterns, participation of small holding agriculture, productivity 
performance of small holders, linking small holders with markets including value chains, role of small 
holders in enhancing food security and employment generation, differential policies and institutional 
support for small holders and, challenges and future options for small holding agriculture including 
information needs. It also provides lessons from the experience of India on small holding agriculture 
for other countries. Marginal farmers who are rich have a more diversified income portfolio in terms 
of the number of income sources accessed and the intensity of engagement. They cultivate their land 
more intensively and allocate larger area to high-value crops, and earn three-times more net income 
from cultivation as compared to their counterparts in the low-income class. The high-income marginal 
farmers are also more engaged in animal husbandry, in non-farm business activities and in labour 
market. Approximately 80% of the low-income marginal farmers are concentrated in eastern (58%) and 
western (21%) regions that have been lagging behind in agricultural development on account of several 
factors, The key message is that the marginal farmers, especially those in eastern and western states, 
should be at the forefront of the income-enhancing strategy. It is prioritized that farmers› income in a 
short period is a challenge, but not insurmountable if the stakeholders follow a comprehensive, multi-
pronged and targeted approach encompassing income opportunities and their enabling conditions 
including investment in agricultural research. 

Abstract No. 212

Genotypic variation in zinc accumulation of carrot (Daucus Carota L.)

Tinu Anand Kain1, Peer Saffeullah1, Shahid Umar1, Sayeed Ahmad2 
1Department Of Botany, Jamia Hamdard, New Delhi, India. 2Department Of Pharmacognosy And Phytochemistry, 
Jamia Hamdard, New Delhi, India 
tinuanandkain@gmail.com

Zinc is a vital micronutrient for all living organisms as it has a critical physiological role in protein 
metabolism and nucleic acid synthesis. Most of the Indian states have zinc-deficient soil, so plants grown 
on these soils possess low zinc content resulting in less zinc consumption in humans leading to zinc 
deficiencies. One of the simple and cost-effective approach to tackle the problem of zinc deficiency is 
the proper application of zinc fertilizers to the soil, which also enhances crop yield and zinc-content. Zinc 
bioaccumulation in crops varies according to species and varieties. Carrot (Daucus carota L.) is a common 
vegetable and consumed in form of curry, salad, and even raw. Roots of carrot contain a considerable 
quantity of essential nutrients and can be a useful source of minerals like zinc for a population suffering 
from hidden hunger. Seeds were procured from NBPGR and IIVR. The experiment was set up in pots at 
the Herbal garden, Jamia Hamdard, Delhi in early October of the year 2017. Recommended doses of 
NPK and zinc fertilizers were applied. Zinc composition of carrot roots (at 90 days after germination) was 
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determined using atomic absorption spectroscopy. In our preliminary experiments, different accessions 
showed significant variations in zinc accumulation, with yellow coloured accessions having the highest 
amount of zinc content. This study suggested that different coloured carrots have their own distinctive 
nutritive quality and a change in diet can help in combating zinc-deficiency with awareness for production 
and consumption of yellow coloured carrots.

Abstract No. 224

A comparative proteomic account of early and maturation stages of somatic 
embryogenesis via shotgun proteomic approach in Catharanthus roseus.

Basit Gulzar, Abdul Mujib
Jamia Hamdard, New Delhi, India 
basit.gulzar786@gmail.com

Understanding somatic embryogenesis, a model in vitro process for understanding the growth and 
development of plants, may prove handy in multiplication and propagation of economically important 
plants, in vitro enhancement of biochemical and establishment of whole plant from a genetically modified 
cell. Unveiling the mechanism underlying it, may increase its applicability to the recalcitrant, the valuable 
plants that poorly respond to in vitro conditions and the plants that need rapid propagation for crop and 
other plant improvement programs. In order to get deeper insights of the process, our study was designed 
to identify and compare the proteins at early (S1) and maturation (S2) stages of somatic embryogenesis 
in Catharanthus roseus via LC-MS. More than 2948 proteins in S1 and 3028 in S2 were identified. Of these 
1129 proteins are common, 357 and 434 proteins are exclusively present in S1 and S2 respectively. The 
maximum of the exclusive proteins have catalytic activity in both samples. Most of the proteins are 
related to the metabolic processes and the cytoplasm have maximum presence of proteins than other 
components of the cell.

Abstract No. 245

Genetic stability and genome size analysis of somatic embryo regenerated plants of 
Allium sativum by flow cytometry

Moien Malik, Abdul Mujib
Jamia Hamdard, Delhi, India 
malikmoien199@gmail.com

Allium sativum is one of the oldest cultivated plants, used as flavoring agent and for medicinal purpose. 
Garlic is propagated vegetatively as the flowers are sterile. To overcome germplasm degradation and low 
propagation coefficient, plant tissue culture technology has been used and becomes a powerful tool for 
quality and rapid propagation of garlic. In this study, cloves of garlic were used as explant and profuse callus 
was obtained on Murashige and Skoog (MS,1962) basal medium supplemented with 2,4-dichlorophenoxy 
acetic acid, 2,4-D (0.5–2.0 mg/l). Regular subculturing of callus on same MS medium added with 1mg/l BAP 
and 0.25mg/l 2,4- D transformed normal callus into embryogenic tissue. Differentiation of embryos i.e. 
globular to other stages of embryo was noticed later on 2,4- D and BAP added medium. Histological study 
was conducted, which confirmed the origin and development of embryo through somatic embryogenesis 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 124

Plant Sciences (Horticultural Crops)Day-1 :  21 February, 2019

pathway. In GA3 0.5mg/l amended medium these somatic embryos matured and germinated into plants. 
Flow cytometric analysis was used to assess the genetic stability by comparing the 2C DNA content of 
in vitro regenerated plant with field grown garlic. The somatic embryo derived plants were true to type, 
genetically stable, genome size (2C value) similar to field grown garlic.

Abstract No. 249

Cryopreservation of almond dormant buds: a tool for long-term conservation with 
genetic stability

Ravish Choudhary1,2, SK Malik2, Rekha Chaudhury2 
1IARI, New Delhi, India. 2NBPGR, New Delhi, India 

Genetic stability of in vitro regenerated plants of almond was studied before and after cryopreservation 
using RAPD and ISSR markers. The genetic stability of cryopreserved dormant buds of almond germplasm 
that were stored in liquid nitrogen using two-step freezing followed by desiccation to critical moisture 
content (18 to 28%). The two-step freezing was achieved by sequentially lowering the temperature at -5˚C 
per day up to terminal temperature of -30˚C for a minimum of 48 hrs before plunging in liquid nitrogen 
at -196˚C. Then cryopreserved buds were placed at 5˚C for 48 hour for slow thawing. These thawed buds 
were rehydrated in sterile moist peat vermiculite for 7 days at 5˚C and regrown by in vitro culturing method 
using WPM medium. These conditions led to higher survival when compared to untreated controls. In the 
present study, the plants were regenerated directly from dormant buds (before and after cryopreservation) 
without intermediary callus phase. These regenerants thus bear low risk of genetic instability. Both the 
markers showed reproducible and well resolved banding patterns in almond germplasm. RAPD marker 
generated total of 104 bands based on 15 primers, however, 11 ISSR markers resulted 86 bands. Both 
markers showed monomorphic banding patterns and did not reveal any polymorphism and somaclonal 
variation among the in vitro regenerants of almond before and after cryopreservation. However, low 
recovery was observed, which can further improved by optimizing conditions like proper dehydration, 
use of antioxidants and other physical conditions.

Abstract No. 251

High-Tech horticulture for income promotion

Shweta Soni1, Vinita Bisht1, Gaurav Kumar2, Arbind Kumar Gupta1 
1BUAT, Banda, India. 2KVK Mahoba, BUAT, Banda, India 
supriyasoni.soni05@gmail.com

With shrinking land for agri-horticultural activity, the sensible option before the nation is to increase further 
the production levels per unit area. Intensive cultivation in hi-tech protected environment with hi-tech 
production inputs will ensure higher productivity levels. This would call for use of hi-tech horticultural 
technologies. These are modern technologies which are environment dependent, capital intensive and 
have capacity to improve productivity and quality. These will include use of genetically modified crop 
varieties, micro-propagation, integrated nutrient and water management, integrated pest management, 
protected cultivation, organic farming, use of modern immune-diagnostic techniques for quick detection 
of viral diseases and hi-tech post harvest technologies, including cold chain. Although these techniques 
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are very capital intensive and require proper education knowledge of machinery but these techniques 
ultimately fulfill the increasing demands of agri-horti commodities of booming population from the 
limited areas of land. Such comprehensive, holistic approach towards integration of all technology leads to 
sustainable horticulture and also ensures income promotion of the nation. Adopting such kind of hi-tech 
horticultural technologies not only fulfill the increasing   demands for food commodities but also improve 
the living standards of farmers. Ultimately owing such hi-tech horticultural techniques results into high 
foreign exchange and less dependent on importing various high valued horticultural commodities. So, 
we conclude that hi-tech horticultural techniques are very crucial in income promotions and to optimize 
the production from the limited area of land.

Abstract No. 268

Solar dehydration studies on date palm cultivars Khadrawy and Khalas

Julius Uchoi1, Abhishek Kumar1, P H Nikhumbhe2, Anil Patidar1, S C Meena1, Dileep Kumar1 
1ICAR-Central Arid Zone Research Institute,Regional Research Station, Jaisalmer, India. 2ICAR-Central Arid Zone 
Research Institute, Jodhpur, India 
juliusuas@gmail.com

Date palm (Phoenix dactylifera L.) cultivars Khadrawy and Khalas are classified as important non-astringent 
types. Under Indian climatic conditions, the fruits are not suited for harvest beyond doka stage due to 
monsoon showers. Furthermore, fruits harvested at doka stage are unsuitable for consumption due to 
astringency or tart in taste. The fruits harvested at this stage also have very poor shelf-life of upto three 
days only at room temperature. In view of above facts,   a study was conducted on date palm cultivars 
viz., Khadrawy and Khalas  to explore the postharvest utilization through solar dehydration using 
inclined solar drier developed by ICAR-CAZRI, Jodhpur. The experiment was conducted under complete 
randomized design with eight treatments and three replications which consists of drying the whole fruits 
and pulp for three different duration i.e., five, seven and nine days under inclined solar dryer, whereas, 
drying under sunlight was taken as control. Results pertaining to physical and biochemical parameters 
revealed significant difference for both percent recovery (60.4%), minimum PLW (T5-50.5%) in treatment 
where whole fruits were dried for nine days. Non-significant differences were observed for biochemical 
parameters viz., total sugar, reducing sugar and non-reducing sugar. However, insignificant differences 
among treatments were observed for both physical and biochemical parameters for Khalas cultivar as 
compared to control (percent recovery-39.2%, 36.5%) and physiological loss in weight (control-60.7%, 
63.4%). Hence, solar dehydration for Khadrawy through solar drier was found to be better for percent 
recovery with minimum physiological loss in weight of the pulp compared to Khalas cultivar.
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Abstract No. 271

Evaluation of physiological and biochemical parameters of okra grown under various 
regimes of inorganic and organic fertilizers

Manika Bali, Tinu Anand Kain, Shahid Umar
Department of Botany, Jamia Hamdard, Delhi, India 
95manika.bali@gmail.com

Okra (Abelmoschus esculentus), a widely cultivated vegetable crop in India, is grown over an area of 5 
lakh hectare with an annual production of 57 lakh tons. Due to lack of proper nutrient management 
strategies for okra (a heavy fertilizer feeder), it is often applied with high doses of chemical fertilizers. 
The unsustainable use of chemical fertilizers hampers soil quality which degrades the environment and 
increases the fiscal burden on farmers. To devise a proper fertilizer management strategy for okra, impacts 
of various regimes of inorganic and organic fertilizers (alone and in combinations) were analyzed by 
conducting an experiment during Kharif season (July-Sept) in the year 2018 at the herbal garden, Jamia 
Hamdard, under natural day-night conditions. The experiment was set up with nine treatments each 
having three replicates employing fertilizers commonly available in the market such as dung compost, 
Azospirillium, P.S.B., VAM, Biochar, Azotobacter and Azospirillium. Our results showed a significant difference 
in various morpho-physiological parameters like plant height, leaf number, pod size and fresh and dry 
weights among all the treatments at all growth stages. A significant variation in biochemical parameters 
like chlorophyll, protein, phenol and sugar content was also observed among all the treatments. Optimum 
growth and biochemical parameters were found in plants grown in the combination of inorganic and 
organic fertilizers. Hence our study suggests that a rational application of inorganic and organic fertilizers 
could give a higher yield in an economic and sustainable way.

Abstract No. 284

Efficacy of soil and foliar application of macro and micronutrients on yield and quality 
of mango cv. ‘Dashehari’

Pankaj kumar, Ashok singh
Gbpuat, Pantnagar, India 
pankajhtmp@gmail.com

The experiment was carried out at the Horticulture Research Centre, Pattharchatta, G. B. Pant University of 
Agriculture and Technology, Pantnagar, Udham Singh Nagar, Uttarakhand during 2015-16. The experiment 
was laid out in RBD (Randomized Block Design) with 10 treatments and three replications. The results 
showed that the foliar application of macro-and-micronutrients exhibited improvement in fruit set, fruit 
yield, quality and nutrient status of soil and leaf. The investigation has shown that the application of RDF 
(1000 g N: 750 g P: 1000 g K ) + NPK: 20:20:20 @ 1% (2 spray: first-15 days and second- 45 days after fruit 
set) + foliar spray of ZnSO4 @ 0.4% + Boric acid @ 0.2% + CuSO4 @ 0.2% (2 spray at just before flowering 
and marble stage) was found very effective for increasing the yield ha-1 (22.82 tonnes), per cent increase in 
yield (197.41%), fruit weight (254.60 g), fruit length (10.86 cm) and fruit width (5.65 cm). The TSS content 
(19.18 oB), total sugar (15.38%), total carotenoids (12.08 mg 100 g-1 pulp) and ascorbic acid (48.47 mg 100 
g-1 pulp) were also increased with this treatment. Thus, it is concluded that the foliar application of NPK 
(20:20:20) @ 1% + ZnSO4 @ 0.4% + Boric acid @ 0.2% + CuSO4 @ 0.2% along with RDF (1000 g N: 750 g P: 
1000 g K) may be adopted for improving the yield and quality of mango cv. Dashehari.
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Abstract No. 290

Effect of plant growth regulators and urea on flowering of guava (Psidium guajava L.) 
cv. Lucknow-49

Ashok singh1, Utpal Kotoky1, Anil Kumar Tripathy2, Rajumoni Bordoloi2 
1Assam Agricultural University, Jorhat, India. 2ICAR- ATARI, Guwahati, India 
divyashreesaikia94@gmail.com

Plant growth regulators play a vital role in guava production and are used for various responses such as 
induction of flowering, fruit thinning, premature fruit drop prevention, fruit bud development etc. These 
PGRs can also influence the size, appearance and quality parameters of guava fruits. An experiment was 
carried out at the Experimental Farm and Laboratory, Department of Horticulture, College of Agriculture, 
Assam Agricultural University, Jorhat during 2016-18 to regulate the flowering of guava in the rainy 
season and to increase production and productivity of guava fruit in the winter season. A total of 6 (six) 
treatments with four replications and two seasons (rainy and winter) were laid out in a Randomized Block 
Design. Treatments comprising of foliar application of different plant growth regulators and urea viz., T1– 
Naphthalene acetic acid (NAA at 100 ppm), T2 – Naphthalene acetamide (NAD at 40 ppm), T3 – Naphthalene 
acetamide (NAD at 60 ppm), T4 - Urea (2%), T5 – Urea (5%) and T6 – Urea (10%) at flowering stage in the 
month of April, 2017. The spray of NAD@60ppm gave the best result and helped in deblossoming of 
flowers, enhanced fruit size and weight, and reduced fruit drop to 38.26% as compared to 76.43% in rainy 
season. The application of NAD@60ppm also decreased the days required for maturity and the amount 
of titrable acidity, and resulted in increased yield (20.73 kg/plant), TSS content, total sugar, ascorbic acid 
content (264 mg/100g) in the winter season. 

Abstract No. 297

Morphological characterization of sweet cherry genotypes in high hills of Himachal 
Pradesh

Neean Chauhan, Dinesh Singh Thakur
Dr Y S Parmar University of Horticulture and Forestry, Nauni, Solan, Hp, Solan , India 
neenach97@rediffmail.com

Variability is the process by which differences occur among individuals of the same plant species. Some 
characteristics change very little, while others, especially quantitative ones, change rather quickly and 
readily, even when environmental conditions change slightly. Morphological characterization of thirteen 
sweet cherry varieties namely; Bing, Black Heart, Sun Burst, Bedford Prolific, Bigarreau Napolean, Durone 
Nero II, Seneca, Red Heart Vega, Lapins, Merchant, Stella and Van grown in Field Gene Bank, Regional 
Horticultural Research and Training Station, Mashobra, Shimla was done. The genotype studied showed 
variation with respect to leaf and fruit characters. The results showed a significant range in leaf blade 
length (7.40 – 10.90 cm), leaf blade width (3.96 – 5.76cm) and petiole length (1.37 –1.99 cm). The colour of 
nectaries varies from greenish yellow (Van), orange yellow (Black Heart and Merchant), dark red (Durone-
II, Seneca and Stella) and purple in (Red Heart, Vega, Bigarreau Napolean, Bing and Sunburst) in different 
genotype of cherry. Sunburst showed maximum fruit weight (8.57 g) followed by Bigarreau Napolean 
(7.35 g). Whereas, minimum fruit weight (2.93 g) was observed in Red Heart. Vega recorded maximum 
number of lenticels (88) closely followed by Bing (80) and Stella (83). Whereas, minimum numbers of 
lenticels (49) were recorded in Van. 
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Abstract No. 301

Effect of nitrogen sources and their levels on fruit quality, soil and leaf nutrient status 
of apple cv. Starking Delicious

Gariama Bhickta, Neena Chauhan, Naveen Sharma
Dr Y S Parmar University of Horticulture and Forestry, Nauni, Solan, HP, Solan, India 
gbhickta@gmail.com

Apple (Malus × domestica Borkh.) native to Asia Minor, Caucasus and Central Asia, is one of the economically 
important and widely grown fruit crop in temperate regions of the world. Orchard nutrition is an 
important aspect to increase productivity and quality of apple. Nitrogen is the most used nutrient and 
is usually the first element to be considered in an apple orchard fertilization programme. Present study 
was carried out to investigate the effect of nitrogen sources and their levels on fruit quality, soil and leaf 
nutrient contents of Starking Delicious trees at private orchard, Sandhu, Theog (H.P). The study consisted 
of ten treatments which were given through two sources (A- Mila complex 12:11:18 and B- Nitrobor 
14.5%). The results revealed that fertilization with 100% recommended dose of N supplemented by 40% 
through A + 60% through B significantly improved fruit size, weight, TSS and sugar content of apple. The 
leaf N, P, K, Ca and Mg content was found highest in trees subjected to 100% of recommended dose of 
nitrogen. Maximum soil N, P and K was recorded with 100% recommended dose of N (60% through A + 
40% through B). The apple trees subjected to lower level of nitrogen i.e., 50% of recommended dose of 
nitrogen resulted in lowest quality and nutrient status of apple trees. Hence, 100% recommended dose 
of N through Mila complex and Nitrobor gave better results as compared to 100% of recommended dose 
of nitrogen through CaNO3.

Abstract No. 305

Mutagenic effect of different doses and dipping duration of EMS on bulb attributes of 
tuberose

Gulshan Yadav, B.S. Beniwal, Sonu Sheoran, Vijay 
Department of Horticulture, College of Agriculture, CCS HAU, Hisar, India 
gkyadav.yadav0@gmail.com

A field experiment was conducted to find out optimum dose and dipping duration of EMS for induction 
of mutation in tuberose cv. Prajwal at  Department of Horticulture, CCS HAU, Hisar during 2016-17. The 
treatments comprised of five doses of EMS viz. 0%, 0.25%, 0.50%, 0.75%, and 1.0%  with three dipping 
duration i.e. 5 minutes, 4 hours and 8 hours. The design of experiment was RBD (factorial) with fifteen 
treatment combinations and replicated thrice. Five representative plants were randomly selected from 
each replication to record data on various bulb attributes.  The maximum number of bulbs/clump (18.8), 
weight of bulb (37.86g) and diameter of bulb (2.76cm) was recorded at 0.50% EMS followed by 0.25% EMS. 
The minimum diameter of bulb (2.42cm) and weight of bulb (27.53g) was recorded at 1.0% EMS however 
minimum number of bulbs/clump (17.8) was recorded in control. The maximum number of bulbs/clump 
(18.62) and weight of bulb (34.32g) was found at 4 hours dipping while the diameter of bulb (2.65cm) 
was recorded at 8 hours dipping duration. The minimum number of bulbs/clump (18.08) and diameter 
of bulb (2.56) was recorded with 5 minutes dipping while minimum weight of bulb (32.76) was found 
at dipping duration of 8 hours. EMS 0.50% with 8 hours dipping duration was found best for enhancing 
weight of bulb, diameter of bulb and number of bulbs/clump. 
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Abstract No. 322

In Vitro isolation and purification of a novel mutant from Chrysanthemum cv. Tata 
century through ray floret regeneration

Prativa Anand, Vanlalruati Hmar, Satbir Singh Sindhu, Surendra Kumar
ICAR-IARI, New Delhi, India 
prativa.iari@gmail.com

Chrysanthemum is one of the most important flower crops grown commercially in different parts of the 
world. Mutation breeding comprising spontaneous as well as induced mutation has played an important 
role in generating new genetic variations in chrysanthemum. The present study was conducted at Central 
Tissue Culture Laboratory, ICAR-IARI, New Delhi to develop an efficient ray floret regeneration protocol 
in a gamma ray (10 Gy) induced mutant in chrysanthemum cv. Tata Century. The maximum survival 
(60%) and callus formation (56.60%) in minimum duration (10.2 days) was recorded on Murashige and 
Skoog (MS) medium supplemented with BAP (4.0 mg/l) + NAA (1.0 mg/l) + sucrose (30 g/l). MS medium 
supplemented with BAP (4.0 mg/l) + NAA (0.05 mg/l) + GA3 (0.1 mg/l) + sucrose (30 g/l) was found to be 
best for highest micro-shoot proliferation (80%). The highest rooting (80%) was induced after inoculating 
the micro-shoots individually on half-strength MS medium fortified with 0.5 mg/l NAA and 60 g/l sucrose. 
Successful acclimatization of in vitro raised plantlets was done in glass jar with polypropylene cap each 
filled with a mixture of sterilized cocopeat, soilrite and perlite (1:1:1) supplemented with half-strength MS 
inorganic salts. After 3-4 weeks of acclimatization the plantlets were successfully transferred to field. The 
present findings can be used efficiently to isolate and purify mutated tissues in chrysanthemum which 
are otherwise lost due to lack of suitable techniques to isolate them through conventional propagation 
methods.

Abstract No. 334

Exogenous application of plant growth regulators influenced vine growth, yield and 
quality attributes of kiwifruit cv. Hayward.

Nowsheen Nazir 1, Mahinder kumar Sharma1, Aroosa Khalil1, shahida ashraf2, Insha Majid1, kounsar 
Javaid1, Rafia Mushtaq1 
1sher-e-kashmir university of agricultural sciences and technology kashmir , srinagar, India. 2sher-e-kashmir university 
of agricultural sciences and technology kashmir , srinagar, Indonesia 
nowsheennazir89@gmail.com

Present investigation was carried out in the orchard of Department of Horticulture at Zangam 
Nursery, Pattan (Jammu and Kashmir) on 11-year-old vines of kiwifruit cv. Hayward grown on a T bar 
trellis system for two years. Four different plant growth regulators viz., GA3 (25and 50 mgL-1), BA (10 and 
20 mgL-1), 2,4-D (10 and 25 mgL-1), TRIA (10 and 20 mgL-1) and a natural extract (4 gmL-1) were sprayed 
four weeks after full bloom. All the growth regulators proved effective in improving vine growth, yield 
and physico-chemical characteristics of kiwifruit as compared to control. Maximum shoot growth (157.27 
cm and 153.49 cm) was observed with the application of 50 mgL-1 GA3. Maximum leaf area (190.25 cm2 
and 188.34 cm2) was obtained with 25 mgL-1 of GA3. Highest fruit retention (86.19 and 81.06 %) and yield 
per vine (57.98 and 54.82 kg) were recorded with 10 mgL-1 2, 4-D. Advancement in harvest maturity was 
found with 10 mgL-1 TRIA. Among all the treatments, application of 25 mgL-1 GA3 followed by 10 mgL-1 
2,4-D proved to be more effective in improving fruit physical characteristics viz., fruit weight, fruit length, 
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fruit diameter and chemical characteristics viz., total soluble solids and total sugars content. However 
fruit acidity was lowest with these treatments. It was concluded that application of 25 mgL-1 GA3 and 
lower concentration of  2,4-D i.e., 10 mgL1  improved growth, yield and quality of kiwifruit cv. Hayward.

Abstract No. 340

Exogenous application of plant growth regulators influenced vine growth, yield and 
quality attributes of kiwifruit cv. Hayward

Nowsheen Nazir, Aroosa Khalil, Mahinder Kumar Sharma, Shahida Ashraf, Insha Majid, Rafia Mushtaq
Division of Fruit Science, Sher-e-Kashmir University of Agricultural Sciences & Technology of Kashmir, Srinagar 
190025, Jammu and Kashmir, srinagar, India 
nowsheennazir89@gmail.com

Present investigation was carried out in the orchard of Department of Horticulture at Zangam 
Nursery, Pattan (Jammu and Kashmir) on 11-year-old vines of kiwifruit cv. Hayward grown on a T- bar 
trellis system for two years. Four different  plant growth regulators viz., GA3 (25 and 50 mgL-1), BA (10 and 
20 mgL-1), 2,4-D (10 and 25 mgL-1), TRIA (10 and 20 mgL-1) and a natural extract (4 gL-1) were sprayed four 
weeks after full bloom. All the growth regulators proved effective in improving vine growth, yield and 
physico-chemical characteristics of kiwifruit as compared to control. Maximum shoot growth (157.27 cm 
and 153.49 cm) was observed with the application of 50 mgL-1 GA3. Maximum leaf area ( 190.25 cm2 and 
188.34 cm2) was obtained with 25 mgL-1 of  GA3. Highest fruit retention (86.19% and 81.06%) and yield 
per vine ( 57.98 kg and 54.82 kg) was recorded with 10 mgL-1 2, 4-D. Advancement in harvest maturity was 
found with 10 mgL-1 TRIA. Among all the treatments, application of 25 mgL-1 GA3 followed by 10 mgL-1 2,4-D 
proved to be more effective in improving fruit physical characteristics viz., fruit weight, fruit length, fruit 
diameter and chemical characteristics viz., total soluble solids and total sugars content. However, fruit 
acidity was lowest with these treatments. It was concluded that application of 25 mgL-1 GA3 and lower 
concentration of  2,4-D i.e. 10 mgL-1  improved growth, yield and quality of kiwifruit.

Abstract No. 344

Effect of budload and fertilizer application on growth, yield and quality of grape cv. 
Sahebi

Aroosa Khalil, Mahindra Kumar Sharma, Nowsheen Nazir, Insha Majid, Rafiya Mushtaq, Shahida Ashraf, 
Kousar Javaid
Division of Fruit Science, Sher-e-Kashmir University of Agricultural Sciences & Technology of Kashmir, Srinagar 
190025, Jammu and Kashmir, Srinagar, India 
aroosakhalil1@gmail.com

The study on the influence of bud load and fertilizer application on growth, yield and quality of grape cv. 
‘Sahebi’ was carried out  in model grapevine orchard of department of Horticulture at Kralbagh, Tehsil Lar 
Distt.   Ganderbal (J&K) for two consecutive years. The treatment consisted of 3 levels of bud load as 96 
buds/vine (B1),  128 buds/ vine (B2)  and  160 buds/vine (B3), 3 levels of fertilizer doses as  50 kg FYM /vine 
+ recommended dose (NPK: 555, 227, 470g/vine) (F1), FYM 50 kg/vine + 2 times recommended dose (NPK: 
1110, 454, 940g/vine) (F2) and FYM (50 kg/vine)+ 3 times recommended dose (NPK: 1665, 681, 1410g/vine 
and their combinations) (F3), and replicated thrice with a double plot size in a completely randomized 
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block design. The bud load B2 and fertilizer level F2  showed the highest percentage of fruitful shoots per 
vine, number of leaves/shoot, fruit yield, bunch length, berry weight, berry length, juice content, TSS, total 
sugars, anthocyanin content, benefit- cost ratio with lowest acidity during both the years. B2F2 interaction 
resulted in highest percentage of fruitful shoots per vine, fruit yield, berry length, TSS, total sugars, 
anthocyanin content, benefit- cost ratio with lowest acid content minimum acidity during both years. 
From the present data, it can be concluded that budload B2 (128 buds/vine), fertilizer dose F2 (FYM-50 
kg/vine + 2 times recommended dose-NPK: 1110, 454, 940 g/vine) and their combination proved highly 
effective for improving growth, yield and quality of grape cv. Sahebi.

Abstract No. 372

Impact of Eco-Friendly Bio-Growth Enhancer on Horticultural Crops

Thimmappa K1, Damodaran T2, Raju R2 
1Agricultural Technology Application Research Institute, Bengaluru, India. 2Central Soil Salinity Research Institute, 
Karnal, India 
thimpu@rediffmail.com

In India, with rising public awareness of the harmful effect of agro-chemicals, coupled with  increasing 
demand for chemical-free food, the biological pest and disease management is going to occupy an 
important place in the future plant protection strategies. Keeping this in view, an eco-friendly bio-growth 
enhancer ‘CSR-Bio’ was developed by ICAR-Central Soil Salinity Research Institute under a strategic research 
project funded by National Agricultural Innovation Project of Indian Council of Agricultural Research. 
The product is a consortia of microbes, CSR-B-2 (Bacillus pumilus), CSR-M-16 (Bacillus licheniformis) and 
CSR-T-1 (Trichoderma harzianum) cultured on dynamic eco-friendly media. The bio-stimulant acts as a 
nutrient mobilizer, soil vitalizer, soil born diseases protectant and growth enhancer for crops grown in 
alkali soils. Small and marginal farmers are using this technology in salt affected regions to get higher 
crop yields. The study the enhanced yields of banana (13.64%), tomato (14.29%) and gladiolus (4.12%). 
Farmers saved plant protection chemical sprays ranged between 2 to 5 sprays across the crops. The unit 
cost of production declined by 10.66% in banana, 12.56% in tomato and 3.72% in gladiolus. The CSR Bio 
formulation is economically viable and needs to be popularized for wider adoption to improve the crop 
yield and reduce the use of harmful plant protection chemicals.  

Abstract No. 391

Flower Crops- A potential source of nutraceutical pigments

Sapna Panwar, Namita Banyal, S. S. Sindhu
FLS, ICAR-IARI, New Delhi, India 
sapna.panwar8@gmail.com

Plant pigments hold the prime position as they serve many functions in plants such as protection from 
temperature, UV radiation, low water potential etc. Moreover, these pigments also possess antioxidant 
properties. Nowadays, synthetic pigments dominate the market world over, however due to increase 
awareness among people about the ill effects of these synthetic pigments on human health and 
environment, focus is oriented towards maximum utilization of natural products as they are extracted 
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from natural sources and are pure and safe to human use and more importantly they are eco friendly 
in nature. Plant pigments are classified into four major classes viz. anthocyanins, carotenoids, betalains 
and chlorophylls. Anthocyanins are flavonoid pigments which are responsible for imparting red, purple, 
pink and blue colouration to the plants. In flower, rose petals are rich source of anthocyanins and wide 
diversity of anthocyanins is found in roses. Carotenoids are fat soluble pigments which imparts yellow, 
orange and red colours in plants and animals. Marigold is also one of the richest sources of carotenoids. 
Another group of pigments, betalains which impart red-violet and yellow to orange colouration. Floral 
bracts of bougainvillea are rich source of betalains. The Division of Floriculture and Landscaping, ICAR-
IARI has initiated research work on characterization of major pigments i.e. anthocyanins in rose and 
chrysanthemum; carotenoids in marigold and chrysanthemum and betalains in bougainvillea. The 
estimation of antioxidant properties in these crops has also been done. Standardization of the drying 
methods for higher retention of pigments has been done in marigold and bougainvillea. 

Abstract No. 403

Recently developed varieties of flower crops from ICAR-IARI

Namita Banyal, S. S. Sindhu
FLS, ICAR-IARI, New Delhi, India 
namitabanyal@gmail.com

Floriculture is considered as one of the most diversified and potential component of horticultural industry. 
It is one of the fastest growing sectors in domestic and international trade markets and holds high business 
potentials and prospects for trade. There is a dynamic shift from sustenance production to commercial 
production in this era and thereby significant increase in trade of flowers at domestic level because of 
rapid urbanization, increase in income level, etc. The Indian Agricultural Research Institute is a pioneer in 
scientific research on floricultural crops spearheaded by luminaries like Dr. B. P. Pal who laid a foundation for 
scientific breeding of flower crops in late 50’s and early 60’s. Ever since its inception as a separate identity 
in the year 1983, the Division of Floriculture and Landscaping heralded an articulated and comprehensive 
research programmes on crop improvement using conventional and biotechnology tools for the benefit 
of farming fraternity.  In recent times, number of varieties was evolved from the division for commercial 
production of flowers.  Some of the recent varieties of commercial flowers are: Rose- Pusa Shatabdi, Pusa 
Ajay, Pusa Mohit, Pusa Arun, Pusa Komal, Pusa Mahak and Pusa Aaradhana; Marigold- Pusa Bahar, Pusa 
Arpita and Pusa Deep; Chrysanthemum- Pusa Anmol, Pusa Centenary, Pusa Arunodaya, Pusa Kesari, Pusa 
Aditya, Pusa Chitraksha, Pusa Sona, Pusa Guldasta, Pusa Shwet and Pusa Udai; Gladiolus- Pusa Kiran, Pusa 
Shubham, Pusa Unnati, Pusa Man Mohak, Pusa Red Valentine, Pusa Vidushi and Pusa Sindoori.

Abstract No. 411

Abiotic stress response in legume crops

Vidya R, Bichhinnamaitri Rout
CCS Haryana Agricultural university, Hisar, India 
vidyar.vcc@gmail.com

Legumes (Leguminaceae) belong to the second most important family in agriculture after the Poeaceae 
or grass family. They are the rich source of vegetable protein in human diets and livestock foods. They 
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fix the atmospheric nitrogen, thus reducing the need for chemical fertilizers. Legumes are often used 
in crop rotation or as an intercrop resulting in a decrease in pests, diseases and weed populations. They 
enhance the overall production of the farm. Abiotic stress plays a major role in determining crop and 
forage productivity (Boyer, 1992; Roa, 2013). Changing climatic scenario made the need for concerned 
research approaches to cope with environmental stress, with increasing yield and quality of crop. 
Physiology approaches provided general outlines of plant responses and identifying stress tolerance 
traits. Identification of genes and quantitative trait loci (QTLs) associated with these traits are also involved. 
Legumes like Medicago truncatula, Lotus japonicas and recently, Glycine max provided basic approaches 
for dissecting legume responses to abiotic stresses. The recent challenges focuses on the translation 
of the information gained in model systems in controlled environments to crops grown under field 
conditions. In this abstract, we provide a overview of the resent achievements on the study of abiotic 
stress responses in legume crops and lighting the different approaches used. These advances will help 
the development of legumes better adapted to environmental constraints address the current demands 
on modern agriculture and food production

Abstract No. 421

Genetic fidelity testing of tissue culture raised banana plants using ISSR markers

Ram Sewak Singh Tomar, Dipti Dhumale, Kirti Arora, SV Amitha Mithra, Amolkumar U Solanke
ICAR-NRCPB, Pusa Campus, Delhi, India 
rsstomar@rediffmail.com

Banana (Musa spp.) is a nutritionally important crop for the world, especially to the developing countries. 
Banana has a genome size of 600 million base (Mb) pairs, and has a haploid chromosome number 11. 
Banana is the second largest produced fruit after citrus, contributing about 16% of the world’s total fruit 
production.Tissue culture is commonly used, and has been proved a commercially valuable technique for 
production of quality seed material through in vitro culture. Although, in vitro culture is time saving but 
alterations in tissue culture raised plants due to somaclonal variation leads to production of genetically 
variable and undesirable plantlets. The evaluation of micropropagated seedlings for genetic fidelity at 
early stages is very important in preventing losses incurred during tissue culture seedling production. The 
use of robust and reliable techniques for genetic fidelity testing is performed in Banana species through 
simple, fast, cost effective and highly reliable ISSR markers. A set of hundred ISSR markers available from 
the University of British Columbia (UBC) were used for genetic fidelity analysis of DNA from three varieties 
of banana. We evaluated tissue culture raised progeny of fifty five (1/10th of total seedlings produced) 
Grand-naine banana plants for the detection of variation. A total of 12 ISSR primers were amplified and 
found reproducible. The variation in banding pattern of tissue culture raised progeny plants with few 
UBC primers was observed. This can act as robust system for the genetic fidelity testing of banana species 
with addition of some new marker systems.
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Abstract No. 429

Differential response of nutrients foliar spray on soil and leaf nutrient status of guava 
(Psidium guajava L.) cv. Hisar Safeda

Hemant saini, R. K. Godara
CCS HAU, Hisar, India 
sainihemant721@gmail.com

The present investigation was carried out at experimental orchard, Department of Horticulture, CCS 
Haryana Agricultural University, Hisar during the year 2017-18. The treatments comprised of eight 
different macro and micro nutrients foliar sprays viz., T1: RDF + Foliar spray of NPK (19:19:19) at 2% and 
micronutrients Fe (1300ppm), Mn (1600ppm), Zn (1600ppm), Cu (1000ppm) and B (1000ppm) at vegetative 
stage (April and October); T₂: RDF + Foliar spray of NPK (12:32:16) at 2% and micronutrients Fe (500ppm), 
Mn (800ppm), Zn (800ppm), Cu (1000ppm) and B (2000ppm) at flowering stage (May and November); T₃: 
RDF + Foliar spray of NPK (16:8:34) at 2% and micronutrients Fe (1200ppm), Mn (1600ppm), Zn (1600ppm), 
Cu (1000ppm) and B (1000ppm) at fruiting stage (July and February); T₄:  T1  + T₂; T₅: T₂ + T₃; T₆: T1 + T₃; T₇: 
T1 + T₂ + T₃; T₈ and Control (RDF). The soil nutrient status in the orchard was not affected significantly by 
different treatments. However, the macro and micro nutrients content in guava leaf were significantly 
increased by various foliar applications. Total nitrogen, phosphorus and potassium content were found 
highest in T7 treatment while, lowest was recorded in leaves of guava trees treated with RDF only. The 
micro nutrients in terms of iron, manganese, zinc, copper and boron were found highest with T7 treatment 
which was closely followed by T6 treatment.   

Abstract No. 432

Effect of different rooting media and concentrations of IBA on survivability and rooting 
of carnation cuttings

Sushil Kumar, Arvind Malik
Department of Horticulture, College of Agriculture, CCS Haryana Agricultural University Hisar, Hisar, India 
sushilverma015@gmail.com

An experiment was conducted to find out the suitable media and to standardize optimum dose of IBA for 
the root initiation in carnation cuttings cv. Gaudina during 2017-18 at Centre for Quality Planting Material, 
CCSHAU, Hisar. Seven rooting media i.e. river sand (control), cocopeat, vermicompost + cocopeat + river 
sand (1:1:1), vermicompost + cocopeat (1:1), vermicompost + river sand (1:1), cocopeat + river sand (1:1) 
and cocopeat + vermiculite + perlite (3:1:1) combined with three IBA concentrations (0, 100, 200 ppm) 
were evaluated. The experiment comprised of 21 total treatments, replicated thrice and laid out in CRD. For 
recording the observations, five representative plants were selected randomly from each replication and 
average was worked out. The different rooting media and concentrations of IBA significantly influenced 
the survival percentage, rooting percentage and number of primary roots per cutting. Cocopeat + 
river sand (1:1) recorded maximum survival percentage (86.78%), rooting percentage (84.44%) and the 
number of primary roots per cutting (5.16) while lowest values were obtained with control (river sand). 
Carnation cuttings treated with 200 ppm IBA recorded the maximum survival percentage (84.71%), 
rooting percentage (74.86%) and the number of primary roots per cutting (5.67), while lowest values 
were obtained with control (0 ppm IBA). The interaction effect of cocopeat + river sand (1:1) with 200 
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ppm IBA was found best for enhancing survival percentage, rooting percentage and number of primary 
roots per cutting. The increased concentration of IBA had simulative effect regarding these parameters.

Abstract No. 439

Seasonal regulation of vegetative and reproductive growth of African marigold by 
pinching and gibberellic acid

Sonu Sheoran, B.S. Beniwal, R.P.S. Dalal
Department of Horticulture, College of Agriculture, Chaudhary Charan Singh Haryana Agricultural University, Hisar, 
India 
100nursheoran@gmail.com

African marigold (Tagetes erecta L.) is mainly grown for loose flower production in India. It is popular among 
flower growers because of its hardiness, free flowering habit, easy transportation and high productivity. A 
field experiment was conducted to regulate vegetative and reproductive growth of African marigold by 
pinching and gibberellic acid in different seasons at Department of Horticulture, College of Agriculture, 
CCS HAU, Hisar. This experiment consisted of sixteen treatment combinations comprised of two seasons 
viz., S1 - summer and S2 - winter with four levels  of pinching viz., P1 - No pinching, P2 - Pinching at 2 WAT 
(Week After Transplanting), P3- Pinching at 3 WAT, P4 - Pinching at 4 WAT and GA3 viz., G0 - Control, G1 - 150 
ppm, G2 - 250 ppm, G3 - 350 ppm. Design of experiment was Factorial RBD with three replications. Foliar 
spray of GA3 was done uniformly on plants at 4 WAT as per treatment combinations, whereas, control 
plants were sprayed with water. Foliar spray of 350 ppm GA3 on plants pinched at 2 WAT resulted in 
maximum plant spread (68.82 cm) in summer, whereas maximum number of primary branches per 
plant (16.50) was observed in winter. Maximum fresh weight of plant (616.67 g) and number of flowers 
per plant (53.18) was recorded with 250 ppm GA3 application on plants pinched at 2 WAT in summer. A 
significant reduction in days to first flower appearance was also observed in un-pinched plants with 350 
ppm dose of GA3 in summer.

Abstract No. 441

Interspecific hybridization and cross compatibility among different species in rose

Rihne T., Namita Banyal
ICAR-IARI, Delhi, India 
rihnetasou2@gmail.com

In order to increase the genetic variability, hybridization of different species serves as an important tool. 
An attempt to study the compatibility of different species of rose was carried out with the objective to 
produce novel varieties. Hand emasculation of selected varieties and collection of anthers from desired 
species was done one day prior to pollination. Anthers from desired species were collected and incubated 
for pollen production. Several crosses were made between different varieties of Rosa hybrida varieties (Pusa 
Virangna, Mridula, Dr. Bharat Ram, Jantar Mantar, Dr. Benjamin Pal, Dr.  SS Bhatnagar and Delhi Princess) 
with Rosa indica, Rosa multiflora, Rosa brunonii, and Rosa wichuriana. Hip setting of rose was observed 
in the crosses between Pusa Virangna × Rosa indica, Mridula × Rosa wichuriana, Dr. Bharat Ram × Rosa 
brunonii, Pusa Virangna × Rosa brunonii, Dr. Bharat Ram × Rosa multiflora, Pusa Virangna × Rosa multiflora, 
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Pusa Virangna × Rosa multiflora and Dr. Bharat Ram × Rosa multiflora. No hip set was observed in other 
combination of crosses. The hips continued to grow in size upto 45 days after pollination. However, at 
the later stage, yellowing of hip was observed which further turned brown and dessicated.

Abstract No. 443

Induction of mutation using gamma rays (CO-60) in gladiolus cv. Novalux

Srijana Pradhan1, B. D. Bhuj2 
1ICAR-IARI, New Delhi, India. 2G. B. Pant University of Agriculture and Technology, Pantnagar, India 
shrijanap73@gmail.com

The present experiment was carried out to induce mutations in gladiolus varieties. The experimental 
material consisted medium sized corms of gladiolus cv. Novalux which were irradiated with different 
doses of gamma rays viz. 0.0 Kr (control), 1.0 Kr, 1.5 Kr, 2.0 Kr, 2.5 Kr, 3.0 Kr and 3.5 Kr. The findings of the 
experiment suggested LD50 for this variety to be above 3.5 Kr since up to this dose also survival rate was 
100 percent. Gamma irradiation showed stimulatory as well as inhibitory effects with respect to various 
parameters under study. A dose of 2.5 Kr was detrimental in parameters such as number of leaves (30 
& 60 DAP), number of tillers (30 & 60 DAP), width of longest leaf (30 DAP), length of longest leaf (30 
DAP), number of corms and cormels per plant. Stimulatory effect of 1.0 Kr was seen in case of number of 
leaves (60 DAP), length of longest leaf (30 DAP), final plant height, percent spike initiation and vase life 
of flowers. Mutation frequency and spectrum with flower colour was observed at the rate of mutation 
frequency of 4.17%. Spike and flower abnormalities such as spike splitting, abnormal stamen, twin florets, 
fused florets, increased whorl of tepals and decreased number of tepals was also recorded as a result of 
mutation. A solid colour mutant exhibiting lighter colour, as compared to control was isolated. Mutants 
having side spikes were also isolated. Mutation is the source of induction of variations hence; it could be 
used to improve the genetic material. 

Abstract No. 449

Growth and survivability of pomegranate cuttings in response to auxins and 
biofertilizers application

Rachna Arora, Anil Kumar Sangwan, Navprem Singh
Punjab Agricultural University, Ludhiana, India 
rachnaarora@pau.edu

The exogenous auxin application alone or in synergism with biofertilizers is known to be beneficial 
in inducing roots and their subsequent development in various fruit crops. The present studies were 
executed to evaluate the effect of plant growth regulators and biofertilizers on survivability, rooting, 
vegetative growth and nutrient accumulation in pomegranate cv. Kandhari cuttings. A total of 15 different 
treatment combinations of growth regulators and IBA (Indole-3-butyric acid) alone or in combination 
with three replications were examined.  All the root parameters evaluated in the present investigations 
underwent significant alterations with varying combinations of IBA and biofertilizers. The maximum 
survival percentage, length and diameter of the primary root, root weight and number of primary roots 
were displayed by the cuttings treated with IBA in combination with Azotobacter and W3. The same 
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treatment combination of IBA, W3 and PSB showed significant improvement in shoot characters like plant 
height number of branches, shoot diameter and fresh weight of shoots. The second best treatment for 
shoot related traits proved to be a combination of IBA, W3 and Azotobacter. The present investigations 
implicated that the exogenous application of IBA leads to increased cell division and cell elongation which 
resulted in increased activation of root and shoot growth. The article gives the future insight about the 
use of auxins and combination of biofertilizers in different fruit crops.

Abstract No. 469

Banana fibre extraction methods and its importance

Sagar BS 
University of horticultural sciences Bagalkot, Bagalkot, India 
sagar99022@gmail.com

Banana fibre is eco-friendly fibre like jute fibre. The complete process involves mechanical as well as 
automated mechanical extraction techniques- Initially the banana plant sections were cut from the 
main stem of the plant and then rolled lightly to remove the excess moisture and impurities. A machine 
consisting of two horizontal beams is used for extraction process to avoid fibre breaking. Low cost, user-
friendly machines can extract 15-20 kg fibres from the banana pseudostem in a day compared to 500 gm 
through the laborious manual process. This fibres are then labelled and made ready for lamination process. 
After extraction of fibre, weaving is done in the looms as per normal process like any other material. After 
harvest of banana fruits, huge quantity of biomass residues (60 t/ha-80 t/ha) is left over as waste that 
constitutes pseudostem, leaves, sucker etc. Among these waste components, there exists a vast potential 
of extracting fibres from the banana pseudostem. Though banana fibre extractors have been designed 
and developed at various parts of the country over the years, no where the quality matches the desirable 
properties of textile grade fibre like fineness, strength etc., to get fine quality yarn. Moreover, the fibres 
obtained from these extractors differ in quality posing problem to the processor. 

Abstract No. 471

Mango malformation disease: A major threat to the production of mango

Sagar BS
University of hotiicultural sciences, Bagalkot, India 
sagar99022@gmail.com

Malformation is arguably the most crucial disease of mango (Mangifera indica L.) at present. Malformation 
is the most threatening malady that causes great economic loss and limits the mango production in India. 
Numerous studies on physiological, fungal, acarological and nutritional aspects have been attempted, 
still the nature of the disorder is not fully understood. Recently, Fusarium mangiferae has been found to 
be associated with mango malformation disease. Malformation affects vegetative and floral meristematic 
tissues. Vegetative malformation is most serious on seedlings and young trees in nurseries, especially 
where seedlings are grown beneath the canopies of affected trees, but it also occurs on mature trees. 
Symptoms of vegetative malformation include hypertrophied, tightly bunched young shoots with swollen 
apical and lateral buds. Shoot growth is arrested and shoots arising from the same bud produce the 
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“bunchy-top” symptom of the disease. Floral malformation is most important economically since affected 
inflorescences usually do not set fruit. Malformed panicles produce up to three times the normal number 
of flowers, which range from one half to two times the normal size, and have an increased proportion of 
male to perfect flowers that are either sterile or eventually abort. 

Abstract No. 473

DNA Barcodes and their role in species identification in genus rosa.

Abhay Kumar Gaurav1, Namita N1, D.V.S Raju2, Markandey Singh1, M K Ramkumar3, Sapna Panwar1, Gopala 
Krishnan S1, S V Amitha Mithra3 
1IARI, New Delhi, India. 2DFR, Pune, India. 3NRCPB, New Delhi, India 
gabhaykumar@gmail.com

DNA barcodes short nucleotide sequences from a part or region of the nuclear/ mitochondrial/ chloroplast 
genome. These short sequences are unique for a specific species and can be used as unique tag i.e. ‘barcode’ 
for identifying that species. Various genes and interspecific regions have been tested for suitability as 
DNA barcodes viz., Cox1, ITS, matK, rbcL, ycf-1b, psbAtrnH spacer, trnL intron, trnL-F spacer, trnS-G spacer, 
trnG intron etc. COI gene of mitochondrial genome and ITS of the nuclear ribosomal has been accepted 
as a universal barcode for the animal kingdom and Fungi respectively. But in case of plants, an equivalent 
universal marker for barcoding has not been accepted. DNA barcoding techniques for plants relies mainly 
on Chloroplast DNA sequence data. but still a universal marker is lacking for plant kingdom. The Plant 
Working Group of the CBOL proposed a combination of four gene matK, rbcL, trnH-psbA and ITS as barcodes 
for plant species. Therefore, a combination of markers is required. Taxonomic classification of genus Rosa 
is highly challenging due to the complex genome, polyploidy nature, plant behaviour and easy out-
crossing. plant identification and phylogenetic studies were also carried out using PCR-based molecular 
techniques. Universal markers of ITS, matK, rbcL, trnH-psbA and ycf-1b DNA barcode were employed for 
the phylogenetic study. None of the barcodes alone were able to delineate Rosa species and hence, a 
combination of all barcodes were used for further analysis. By using a combination of barcodes, 12 rose 
species were identified correctly, and sequence tag were obtained.

Abstract No. 474

Genome Size Analysis of Caladium bicolor (Aiton) Vent. by flow cytometry: Histology 
and SEM study for in vitro morphogenesis

Rukaya Syeed, A. Mujib
Department of Botany, Jamia Hamdard, New Delhi, India 
rukayasyeed@gmail.com

An efficient genetically stable regeneration protocol was established in caladium, which is an important 
ornamental and medicinal plant. Caladium tubers of Caladium bicolor (Aiton) Vent. Were used as the explant 
for its micropropagation. The plants were regenerated through direct and indirect somatic embryogenesis 
pathways. This is the first ever somatic direct embryo formation report of Caladium bicolor. The genetic 
fidelity of the regenerated plants was also analysed by flow cytometry. This is perhaps the first ever 2C DNA 
estimation study in tissue culture raised plants along with natural population of caladium. Callus induction 
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from tuber explant was obtained on basal medium of Murashige and Skoog (1962) supplemented with 
benzylaminopurine (0.5 mg/l) and napthelene acetic acid (0.5 mg/l). Continuous subculture of callus on 
MS media supplemented with combination of BAP and NAA resulted in its transformation to embryogenic 
callus. Differentiation of embryogenic callus into globular shaped embryo and then onto later stages 
was noticed at various concentrations of BAP and NAA. In BAP amended liquid medium these somatic 
embryos matured and transformed into new plants. The histology and Scanning Electron Microscopic 
evidences have been presented to describe the in vitro morphogenesis process. Flow cytometric analysis 
was used to assess the genetic stability of in vitro regenerated plants by comparing its 2C DNA value with 
field grown plants. The in vitro regenerated plants were true to type, genetically stable, genome size (2C 
value) similar to field grown plants.

Abstract No. 480

Studies on soil and foliar application of bio-fertilizers on soil macro-micro nutrients, 
bacterial population and quality attributes of Kinnow mandrin

Vijay.1, G.S. Rana1, R.P.S. Dalal1, Rakesh Kumar2, Hemant Saini1, Sourabh Jakhar1, Gulshan Yadav1, Vikas 
Sheoran1 
1Department of Horticulture, College of Agriculture, CCSHAU, Hisar, India. 2Department of Microbiology, College of 
Basic Sciences, CCSHAU, Hisar, India 
shotreturns@gmail.com

A field experiment was conducted at Department of Horticulture, CCSHAU, Hisar with an objective to find 
out the effect of soil and foliar application of bio-fertilizers in Kinnow mandarin in semi- arid conditions 
of Hisar during 2017-19. The recommendation of bio-fertilizer in field crops is exclusively through soil 
application. This study was executed to see the practical application of bio-fertilizers in rhizosphere as 
well as in phyllosphere. The treatments included two levels of RDF( 75% and 100%) in Kinnow which 
were combined with two strains of bio-fertilizer strains namely Azotobacter chroococcum Mac 27 and 
Azotobacter chroococcum HT 54 alone or in combination with Pseudomonas P 36 through soil application, 
while foliar applications included the strains of Azarobactor chroococcum (Mac 27 and HT 54) and bacterial 
isolates (COJ1 and COJ 5). The control was RDF only. Application of 100% RDF + Azotobacter chroococcum 
Mac 27 + Pseudomonas P 36 tended to show the high contents of juice, acid, ascorbic acid and TSS, and 
TSS acid ratio, with lowest fruit drop which was followed by 100% RDF + Azotobacter chroococcum HT 
54 + Pseudomonas P 36. The control treatment proved worse   in respect of yield and quality. The foliar 
application of 100% RDF + COJ 5(Bacterial isolate) showed best results followed by 100% RDF + COJ 
1(Bacterial isolate). Moreover, soil application of bio-fertilizers also improved soil health in terms of macro- 
micro nutrients and soil microbial population
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Abstract No. 481

Protected cultivation of grapes

Sahithya B.R
University of horticultural sciences, Bagalkot, India 
sahithyagowdab@gmail.com

Rain-shelter cultivation is becoming a new trend in grape cultivation in areas which experience high rain 
fall and humidity during the fruit ripening which cause berries prone for severe disease infection like 
downy mildew and botrytis rots. Direct rain damage to ripening berries results from their rapid swelling 
due to water intake, which is related to the osmotic pressure developed in the juice with rising sugar 
content. It can come from the roots and directly through the leaves or berry skins. Cracking, compression 
and sometimes ejection from the bunch occur which is readily followed by botrytis and berry rotting. The 
direct contact between grapevines and rainwater can be effectively avoided using rain-shelter cultivation. 
The microclimate factors of vineyards under rain-shelter cultivation such as air temperature and humidity, 
photosynthetic radiation and wind speed were altered effectively compared to those under open-field 
cultivation. The impermeable plastic covering above the grapevines rows increased the air temperature 
and decreased the photosynthetic radiation and wind speed. The covering interfered with the quality 
of the incoming solar radiation, mainly by reducing the irradiance in the ultraviolet band and also by 
reducing the ratio between the irradiance in the red and far-red bands. 

Abstract No. 486

Terroir in Viticulture

Sagar B.S
University of horticultural sciences , Bagalkot, India 
sagar99022@gmail.com

There is evidence that viticulture and wine making go back as far as civilization itself, perhaps earlier than 
5500 BC. Since these beginnings, wine growers have observed that some areas of vineyards deliver better 
grapes and were more suitable to produce high-quality wines. Viticultural “terroir” is a concept which 
refers to an area in which collective knowledge of the interactions between the identifiable physical and 
biological environment and applied viticultural practices develops, providing distinctive characteristics for 
the products originating from this area. However, terroir is difficult to study on a scientific basis because 
many factors are involved, including climate, soil, cultivar and human practices and these factors interact. 
The best expression of terroir is achieved when the precocity of the grapevine variety is suited to the local 
climatic conditions in such a way that full ripeness is reached by the end of the growing season. For the 
production of high quality red wines, environmental conditions should induce moderate vine vigour, 
either through moderate water deficit stress or through low nitrogen supply. These conditions are most 
frequently met on shallow or stony soils, in moderately dry climates. Regular but not excessive vine water 
and nitrogen supplies are needed to produce high quality white wines. However, great terroir emerges 
only when socio-economic conditions are favourable.
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Abstract No. 488

Evaluation of substrate dynamics for integrated nutrient management of guava cv. 
Hisar Surkha

Sourabh, Jeet Ram Sharma, Satpal Baloda, Rakesh Kumar, Vijay
CCSHAU, Hisar, India 
sourabhjakhar@hotmail.com

A field experiment was carried out with different treatment combinations of organic manures (FYM @ 40kg 
and vermi-compost @ 10 kg per plant), inorganic fertilizers (full, 75% and 50% dose of recommended NPK) 
and bio-fertilizers (Azotobacter, PSB) on four-year-old guava trees cv. Hisar Surkha. The results revealed 
that the application of  full dose of recommended NPK + 10 kg vermi-compost + 100 ml Azotobacter+ 
100 ml PSBsignificantly increased the canopy volume, fruit weight, TSS, ascorbic acid content, reducing 
sugars, non-reducing sugars and total sugars. The combined application of full dose of recommended 
NPK + 10 kg vermi-compost + 100 ml Azotobacter+ 100 ml PSB also gave significantly higher number of 
fruits per tree and fruit yield per plant.

Abstract No. 491

Effect of soil and foliar application of bio-fertilizers on growth attributes and yield of 
kinnow mandrin (C. nobilis x C. deliciosa)

Vijay.1, G.S. Rana1, R.P.S. Dalal1, Rakesh Kumar2, Gulshan Yadav1, Sourabh Jakhar1, Hemant Saini 1, Vikas 
Sheoran 1 
1Department of Horticulture, College of Agriculture, CCSHAU, Hisar, India. 2Department of Microbiology , College 
of Basic Sciences, CCSHAU, Hisar, India 
shotreturns@gmail.com

A field experiment was conducted at Department of Horticulture, CCSHAU, Hisar with an objective to find 
out effect of soil and foliar application of bio-fertilizers in Kinnow mandarin in semi- arid conditions of Hisar 
during 2017-18 and 2018-19. The treatments were applied in standing crop (10 year old plants), which is 
a new concept, which  were earlier applied in pot experiments only, so sparse literature was available on 
this aspect. Only soil application is recommended in field crops.  The soil treatments included two level 
of recommended dose of fertilizers i.e. 75% and 100% combined with bio-fertilizer strains Azotobacter 
chroococcum Mac 27, Azotobacter chroococcum HT 54 alone and in combination with Pseudomonas P 36. 
While the foliar applications included 75 and 100% RDF along with two strains of Azarobactor chroococcum 
(Mac 27 and HT 54) and bacterial isolate (COJ1 and COJ5).  The soil treatment results showed that 100% 
RDF + Azotobacter chroococcum Mac 27 + Pseudomonas P 36 resulted in  maximum plant height, plant 
spread, number of flowers per twig, fruits set (%), number of fruits per tree, average fruit weight, fruit 
length, fruit breadth and yield  followed by 100% RDF + Azotobacter chroococcum HT 54 + Pseudomonas P 
36 and lowest results were obtained in control. The foliar treatment 100%  RDF + COJ 5 (Bacterial isolate) 
depicted significantly higher response followed by 100% RDF + COJ 1 (Bacterial isolate) and the control 
showed minimum value of the attributes. The soil application of bio-fertilizers showed better results over 
foliar application.  
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Abstract No. 503

Use of essentials oils for sprout suppression in potato cv. Kufri Pushkar during storage

Archana Brar, A.K. Bhatia
CCSHAU, HISAR, India 
brararchanaarch@gmail.com

A study was conducted at Department of horticulture, CCSHAU, Hisar during spring-summer season of 
2015-16 and 2016-17 with the objectives to analyze the effect of different essential oil treatments on 
sprouting behaviour under storage.  All the suppressant oils were applied by spray in the form of emulsion 
in water at the staring of the experiment i.e., T1: Clove oil (Syzygium aromaticum), T2: Mint oil (Mentha sp.), 
T3: Neem oil (Azardicta indica), T4: Tea tree oil (Melaleuca alternifolia) with concenteration C1:10 ml / litre, 
C2:15 ml / litre, C3:  20 ml / litre. by keeping 2 kg of healthy and clean tubers in CRD (factorial) with four 
replications in cardboard boxes under ambient room temperature. All the sprout suppressants differed 
significantly from each other with respect to sprouting loss. Highest sprouting loss was recorded with 
potato tubers with absolute control (62.00%) as compared to application of different anti-sprouting agents 
at the end of experiment during first trial. Among the different sprout suppressants, clove oil showed 
the minimum cumulative sprouting loss (34.00%) closely followed by tea tree oil (35.74%), while mint oil 
showed the significantly maximum cumulative sprouting loss (42.08%) followed by neem oil (38.67%) 
on 90th day of storage during the year 2015-16. The clove oil treatments showed best sprout control 
over than mint oil because the mint oils are more volatile than clove oil. Future studies should focus on 
defining the suitable commercial storage materials and conditions which will maximize the suppression 
effect of the essential oils.

Abstract No. 505

Antagonistic nature of Bacillus strains against fruit rot incidence in strawberry

Anuradha1, R.K. GOYAL1, S.S. Sindhu2 
1Department of Horticulture, CCS HAU Hisar Haryana, Hisar, India. 2Department of microbiology, CCS HAU HISAR, 
HARYANA, HISAR, India 
anuradha2917@gmail.com

The experiment entitled antagonistic effect of Bacillus strains on fruit rot disease of strawberry was 
conducted at hi-tech greenhouse of Department of Horticulture, Choudhary Charan Singh Haryana 
Agricultural University, Hisar during the year 2016-17 and 2017-18. Bacillus strains were procured from the 
Department of microbiology. The strawberry plants were inoculated with different strains of Bacillus, i.e., 
HCA61, RCA3, RCA7, SB153, JMM24, HCA76 (Bacillus control) and 75% recommended dose of fertilizers 
after their root establishment. Rhizobacterial inoculated plants were fertilized with 75% recommended 
dose of fertilizers. 5 ml of each strain was taken to inoculate each plant. It was observed that strawberry 
plants inoculated with HCA61 and RCA7 strains of Bacillus reduced the fruit rot incidence 81.80% and 
66.67% compared to control 75% recommended dose of fertilizers. Antagonistic nature of Bacillus strains 
was due to ACC deaminase activity and HCN production. 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 143

Plant Sciences (Horticultural Crops)Day-1 :  21 February, 2019

Abstract No. 510

Protected cultivation technology for off-season production of sarda melon in north 
Indian plain for enhancing income of farmers

Awani Kumar Singh, Veerpal Singh, Ajeet Singh, Harshawardhan Choudhary
IARI, New Delhi, India 
singhawani5@gmail.com

Vegetables grown under protected conditions have potential of augmenting production and thereby 
ensuring enough to meet the local requirement of good quality produce   throughout the year and 
having potential of doubling income of farmers. The technology is gaining momentum with coverage 
of more than 108 Lakh hectare areas under protected cultivation. Pusa Sarda variety of specialty melon 
has been recently developed at IARI  which provides an option for diversification in protected cultivation. 
An experiment was conducted on Sarda melon production at CPCT   under Insect-proof net-house 
and polyhouse protected structures. It was transplanted on 3  dates i.e. 14thAugust, 1stSeptember and 
15thSeptember on the spacing of 100 x 50cm along with drip irrigation system. Four doses of NPK fertilizer 
i.e.@15:7:16kg, 20:12:21kg, 25:17:26kg and 30:22:31kg/1000m2 were evaluated. Hand pollination was done 
daily before 8AM during flowering period. The maximum fruit yield/ m2 was recorded 5.70 kg. The net-
return of Rs.445.50 and B:C ratio of 1:3.35 per m2 were recorded in the   best combination of 2ndweek of 
August planting with optimum dose of NPK @25:17:26kg under insect proof net-house with economical 
potential under polyhouse condition was recorded fruits yield 6.50kg/m2, net return Rs.555.50 and B:C 
ratio1:3.50 per m2 in the  best combination of 2ndweek of September planting with  the same optimum 
dose of NPK as compared to others treatment combinations.  Fruits were harvested up to November in 
Net house  with 12.8% TSS and up to December  in polyhouse with TSS of 13.5%. Newly developed  variety 
Pusa Sarda was found  highly profitable for polyhouses cultivation. 

Abstract No. 516

LEDs results in early chrysanthemum cut flowers, even under long days.

Mam Singh1, Sunil Kumar2, Neelam Patel1 
1Centre for Protected Cultivatioin Technology, ICAR- IARI, , New Delhi -110012, India. 2Floriculture and Landscaping, 
ICAR-IIHR, Hessaraghatta, Bengaluru, India 
mamsingh@gmail.com

Chrysanthemum  is a short day plant and does not produce flower under long days. This response for 
flower induction in perceived in the leaves and has to travel to the apex for bud initiation which is light 
dependent and have a strong diurnal response. Therefore, to produce cut stems of desired quality a 
sufficient vegetative growth can only be achieved either by extending day length to produce longer cut 
stems or by providing photo synthetically active radiation (PAR) from LEDs. It is evident from the studies 
that plant absorbs maximum light as red and blue spectra. In the present investigation, to explore the 
possibility of early flower induction with improved stem quality to an additional exposure with LEDs 
(light emitting diodes) under natural short irradiance. The current study was conducted on photoperiodic 
response on Chrysanthemum morifolium Ramat. cv. Zembla. The plants were grown under under different 
photoperiodic treatments of day length extension illuminating from high pressure sodium (HPS) and 
photosynthtically active radiation from LEDs for 6, 9, 12, 15 days @ 15h/day under growth chamber. A 
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photoperiodic exposure through smart LEDs was given. The incident LED light panel was made to achieve 
an interception of  light @ 110-120 µmol m-2sec-1from 80% red 20% blue LEDs. An 14 day early   flower 
induction was obtained in 28 days  against 41 days in control , leaf area increased by 15%, increase in 
fresh (65%) and dry (48%) weight even under the exposure with long days (15h) through smart LEDs in 
Chrysanthemum.

Abstract No. 520

Minimal handling for drying of fig variety Dinkar cultivated in Bundelkhand region: A 
potential venture for young entrepreneurs

Ghan Shyam Abrol, Ranjit Pal, Amit Kumar, Pryinka Sharma, Shailja Punetha, A K Pandey
Rani Lakshmi Bai Central Agricultural University, Jhansi, India 
ghanshyamabrol@gmail.com

The Bundelkhand region is a hotter and dried part of India and it is an ideal place for fig cultivation. 
Fig is considered an underexploited fruit in-spite of having several health benefits. Therefore, minimal 
handling is done and the most simple and practical approach for fig drying.  Fig fruits were halved and 
quarter and oven dried for 6 hrs. The fresh as well as dried fruits were subjected to analysis of various 
physico-chemical properties viz. moisture content, TSS, titratable acidity, reducing sugars, total sugars and 
ascorbic acid. There is good retention of ascorbic acid in dried fruits 10.52 mg/100g while in fresh fruits 
it was 5.6 mg/100g. Rehydration of dried fruits also showed a food rehydration ratio i.e. 3.13:1. Sensory 
analysis conducted by the panelists for different parameters like colour, taste, texture, flavour and overall 
acceptability. Drying of figs in oven by minimum handling has been found cost effective and an easy 
method to reduce the bulk of the crop and further a way to increase shelf life of fruits

Abstract No. 525

A study of chemical composition of fourty genotypes of fenugreek

Bhawana Bhatt
GBPUA and T, Pantnagar, India 
bhawna.bhatt1992@gmail.com

Fenugreek or methi is an important leafy vegetable and seed spice crop largely grown in India during 
rabi season. It is an annual, dicotyledonous, leguminous crop and well known aromatic and medicinal 
herb. It comprises many bioactive compounds which are used in pharmaceuticals and nutraceutical 
industries. Present investigation was conducted at PCPGR, Pantnagar during rabi season 2017-18 with 
an aim of estimation of nutrient and ash content in fenugreek leaves. The nutrient and ash content of 
forty genotypes of fenugreek were determined using dried samples of its leaves. A large amount of 
variability was reported in the experimental material for the nutrients namely phosphorus, potassium, 
copper, manganese, zinc and ash content. Maximum phosphorus content was found in genotype PFG-
5 and highest potassium content was observed in PCPGR-GP-2011-158. The genotype PFG-18 showed 
highest manganese content.  Maximum copper content was found in PFG-43 and highest content of zinc 
in PCPGR-7928. Maximum ash content was observed in PCPGR-GP-2011-285 and minimum found in PFG-
10. The result indicated that a large amount of variability present in the genotypes under investigation 
and hence these genotypes can be used in the breeding programme.
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Abstract No. 526

A novel efficient protocol for in planta transformation of Lilium cv. Brindisi

M Jayanthi, Kanchan BM Singh, Uma Rao
Indian Agricultural Research Institute, New Delhi, India 
kanchan.munu1@gmail.com

Although many transformation protocols have been reported for different cultivars of Lilium, the 
efficiency of transformation remained low ranging from 0.3 to 41%. In this study an attempt was made 
to improve the transformation efficiency in Lilium cv. Brindisi using in planta Agrobacterium-mediated 
transformation of direct regenerated shoot buds from leaf explant. Direct regeneration of Lilium was 
obtained on Murashige and Skoog media supplemented with 2, 4-Dichlorophenoxyacetic acid(2, 4-D) 
1mgL-1, α-naphthaleneacetic acid (NAA) 1mgL-1 and 6-Benzylaminopurine (BAP) 0.5mgL-1 using in vitro 
cultured Lilium leaves. Tiny shoot buds that appeared from the leaf edges after 30 days were pricked with 
the syringe (30 Gauge) and co-cultivated with Agrobacterium tumefaciens strain LB4404/pCAMBIA3301, 
which harbored the binary vector carrying the bar (bialaphos resistance) gene and gus (β-glucuronidase) 
reporter gene. Twenty three bar resistant plants were obtained from the cultured leaf explant and sixteen 
plants were confirmed to be transgenic using PCR analysis specific for gus gene and bar gene. Our result 
suggests that this in planta transformation of Lilium shoot buds produces transgenics with a transformation 
efficiency of as high as 69.5%. The high efficiency and rapidity of this protocol make it suitable for the 
commercial application and for future research on this valuable ornamental plant. This novel in planta 
transformation protocol reported in this study will be useful to obtain large number of stable transgenic 
Lilium Brindisi plants within a short span of time.

Abstract No. 541

Restoring the fragrance of roses: Challenges and opportunities

Shephalika Amrapali1, Sunil Archak2 
1ICAR-IARI, New Delhi, India. 2ICAR-NBPGR, New Delhi, India 
shehalikaamrapali@gmail.com

Roses have always been known for their sweet smell. However, most of the modern rose cultivars mainly 
bred for cut rose purpose have either no or negligible fragrance. Fragrance, which is a valuable trait, both 
commercially as well as biologically has long been neglected and is considered a casualty of breeding 
programme (Pichersky and Dudareva 2007). It has been a challenging task for the breeders to breed for 
fragrance owing to its complex nature as well as inability of human senses to evaluate it properly. Recent 
advances in the scent gene discovery, knowledge of biosynthesis of volatile organic compound (VOC) 
and the opportunities provided by genetic and metabolic engineering to successfully manipulate the 
fragrance profile have intrigued researchers and reawakened their interest in this trait. The challenges 
breeders were facing in breeding roses for fragrance through conventional breeding methods have been 
overcome through fragrance engineering to some extent. But it has ensued some unexpected results 
due to limited availability of carbon for synthesis of essential metabolite or toxicity of newly introduced 
compounds, modification of volatile into non-volatile forms through glycosylation, masking of one volatile 
by another volatile or low or no yield of volatiles . A better understanding of the regulatory mechanism 
involved in bio synthetic pathways for various VOC as well as the master regulator for orchestrated emission 
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of volatile will help in overcoming these problems. Identification of regulating factors will increase the 
success rate of scent engineering and will allow us to modify the scent profile of roses.

Abstract No. 552

Evaluation of onion cultivars with different fertilizer doses during late kharif season

Sonali Wankhade, Prakash Nagre, Ashish Choudhary
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, Akola, India 
wankhadesonali1@gmail.com

Onion is grown during rabi season and the bulbs are  available from April onwards. Shortage of onion 
during October to March may be improved to some extent if the possibilities and potentialities of kharif and 
late kharif onion growing are exploited.  A field experiment was conducted at main garden, Department 
of Horticulture, PDKV, Akola, during late kharif  season of 2013-14 and 2014-15. An experiment was laid 
out in split plot design with three replications. The main factor (V) consists of six different varieties, V1 
– Bhima Red, V2 – Bhima Raj, V3 – Bhima Super, V4 – Agrifound Dark Red, V5 – Akola Safed and V6 – Phule 
Samarth and four nutrient management treatments as sub factor (N), N1 – 100:50:50:0 Kg NPK  and S ha-1, 
N2 – 100:50:50:30  Kg NPK  and S ha-1, N3 – 150:50:50:0 Kg NPK  and S ha-1 and N4 – 150:50:50:30  Kg NPK 
and S ha-1. On the basis of results, the treatment combination V2N4 recorded  significantly the  maximum 
vegetative growth of the onion viz. plant height (69.77 cm) and  leaves palnt-1 (14.29) and  yield and yield 
contributing characters like bulb yield (13.76 kg plot-1 and  423.88 q ha-1), average bulb weight (107.20 
g), bulb diameter and length (7.02 and 5.90 cm). Similarly, the quality parameters like TSS (11.32%) and 
dry matter (4.61 g) was recorded maximum under the treatment combination V2N4 whereas, minimum 
bolting (1.30%) and splitting (1.15%) was recorded with the treatment combination V2N1.

Abstract No. 556

Identification of microsatellite markers of Dioscorea by in silico mining of expressed 
sequences for characterizing in vitro conserved Dioscorea germplasm

Sangita Bansal1, Kinnera R Kode2, Era Vaidya Malhotra1, Pragati Misra2, Vartika Srivastava1, Neelam Sharma1 
1ICAR-NBPGR, New Delhi, India. 2SHAUTS, Allahabad, India 
Sangita.Bansal@icar.gov.in

An in vitro collection of 153 accessions of Dioscorea collected from different regions of the country is 
maintained at ICAR-NBPGR, New Delhi. One of the pre-requisites for effective conservation is the selection 
and identification of unique representative diversity of germplasm, and avoids duplication. Therefore, it 
is imperative to investigate the genetic diversity of the Dioscorea in vitro collection, which has not been 
done so far. EST-SSR markers represent a group of functional markers which can be used for germplasm 
characterization. With the aim of using a novel set of functional markers for characterization of the 
conserved Dioscorea germplasm, data mining within the 28,313 Dioscorea EST sequences available on 
NCBI was carried out. The sequences were assembled into 7,477 singletons and 13,746 contigs using EG 
Assembler (total of 21,223). The assembled sequences were further used for identification of SSR motifs 
using software MISA (Microsatellite Search Tool). A total of 1,657 SSRs were identified in 1,523 sequences 
(848 singletons and 675 contigs). 121 sequences (76 singletons and 45 contigs) contained more than 
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one SSR.  Further analysis revealed mononucleotide repeats to be the most abundant (1063), accounting 
for 57% of total SSRs, followed by dinucleotides (353) at 19% and trinucleotides (345) at 18%. Primers 
were designed for the identified EST-SSRs. The designed primers were found to be cross-transferable 
across species, and were able to classify the conserved germplasm accessions into different groups and 
clusters. Hence, EST-SSRs can be used as an effective and economic tool to genetically characterize the 
species within genus Dioscorea.

Abstract No. 557

Desiccation and freezing tolerance of almond dormant buds to cryopreservation

Vartika Srivastava1, Javid Iqbal Mir2, Mohar Singh3, Rekha Chaudhury4, Anuradha Agrawal1 
1ICAR- National Bureau of Plant Genetic Resources, New Delhi, India. 2ICAR-Central Institute of Temperate Horticulture 
(CITH), , Srinagar, Jammu & Kashmir, India. 3ICAR-NBPGR, Regional Station, Shimla, Himachal Pradesh, India. 4ICAR- 
National Bureau of Plant Genetic Resources, New Delhi , India 
vartika.srivastava@icar.gov.in

Plant genetic resources are the valuable assets belonging to any country. Cryopreservation, offering long 
term conservation of vegetative propagules including dormant buds in case of woody temperate species, is 
the most widely accepted method of conserving the available diversity. Almond (Prunus amygdalusBatsch) 
being economically important and nutritionally rich nut species with enormous genetic diversity in India, 
needs to be conserved through vegetative means for conservation of true-to-type clones. The present 
study was undertaken to develop protocol for cryopreservation and regeneration of dormant buds. 
Scion sticks of variety Shalimar collected from CITH, Srinagar and NBPGR, Regional Station, Shimla during 
January, 2018 had an initial moisture content ranging from 45-50%. These responded well to desiccation 
up to moisture content level 25-28% with viability up to 90%. Two explants sizes (3 and 9 cm long scion 
sticks containing buds) were desiccated and subjected to step-wise freezing at different temperature 
regimes for different duration before being plunged in liquid nitrogen. Among the various treatments, 9 
cm long desiccated segments cooled at -15˚C for 5 days and shifted to -20˚C for 24 h, followed by freezing 
in liquid nitrogen showed very high post-thaw viability (85%). The post-thaw rehydration protocol was 
standardized and around 80% sprouting was observed after slow thawing (24 h at 4˚C) and rehydration 
of the cryopreserved dormant buds in the lab conditions. Future line of work includes in situ testing of 
regeneration through budding on the suitable rootstocks.

Abstract No. 558

Desiccation and freezing tolerance of almond dormant buds to cryopreservation.

Vartika Srivastava1, Javid Iqbal Mir2, Mohar Singh3, Rekha Chaudhury1, Anuradha Agrawal1 
1Tissue Culture and Cryopreservation Unit, ICAR-National Bureau of Plant Genetic Resources (NBPGR), New Delhi, India. 
2ICAR-Central Institute of Temperate Horticulture (CITH), Srinagar, India. 3ICAR-NBPGR, Regional Station, Shimla, India 
vartika.srivastava@icar.gov.in

Plant genetic resources are the valuable assets belonging to any country. Cryopreservation, offering long 
term conservation of vegetative propagules including dormant buds in case of woody temperate species, 
is the most widely accepted method of conserving the available diversity. Almond (Prunus amygdalus) 
being economically important and nutritionally rich nut species with enormous genetic diversity in India, 
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needs to be conserved through vegetative means for conservation of true-to-type clones. The present 
study was undertaken to develop protocol for cryopreservation and regeneration of dormant buds. 
Scion sticks of variety Shalimar collected from CITH, Srinagar and NBPGR, Regional Station, Shimla during 
January, 2018 had an initial moisture content ranging from 45-50%. These responded well to desiccation 
up to moisture content level 25-28% with viability up to 90%. Two explants sizes (3 and 9 cm long scion 
sticks containing buds) were desiccated and subjected to step-wise freezing at different temperature 
regimes for different duration before being plunged in liquid nitrogen. Among the various treatments, 9 
cm long desiccated segments cooled at -15˚C for 5 days and shifted to -20˚C for 24 h, followed by freezing 
in liquid nitrogen showed very high post-thaw viability (85%). The post-thaw rehydration protocol was 
standardized and around 80% sprouting was observed after slow thawing (24 h at 4˚C) and rehydration 
of the cryopreserved dormant buds in the lab conditions. Future line of work includes in situ testing of 
regeneration through budding on the suitable rootstocks.

Abstract No. 564

Pollinators of mango: Diversity, dynamics and ecosystem services

P. Venkata Rami Reddy1, Sankaran M2, Vasugi C2 
1ICAR-Indian Institute of Horticultural Research, Bengaluru - 560089, India. 2ICAR-Indian Institute of Horticultural 
Research, Bengaluru, India 
pvreddy2011@gmail.com

Mango (Mangifera indica L.) is pollinated by different kinds of insects. However, often the contribution 
of pollinators is overlooked and the commercial production packages do not pay due attention to the 
pollinators safety in crop ecosystems. Hence, a holistic study on  pollinators is essential to conserve and 
derive maximum benefits. At ICAR-Indian Institute of Horticultural Research, Bengaluru, systematic 
studies were conducted between 2012-17 on pollination ecology of mango. Three Dipteran species viz., 
Chrysomya megacephala, Eristalinus arvorum and Stomorhina discolor and two wild bee species viz., Apis 
florea and Tetragonula iridipennis were the  important pollinators of mango. Besides documenting species 
diversity, shifts in pollinator profile in relation to crop phenology, variety and climate variables were studied. 
Contribution of multivarietal mango orchards in terms of ecosystem services has been assessed and 
found that  the wide spread floral period of different varieties, help to sustain  diverse pollinators. Impact 
of different species on fruit set was worked out and it was established that absence of insect pollinators 
lead to a reduction in fruit set ranging from 70-90 per cent in different varieties. Thermal tolerance of 
major pollinator species was also worked out and C. megacephala was found to forage at wider range of 
temperatures compared to other species. A mass multiplication technology was standardized to produce 
C. megacephala in large numbers and augment natural populations in the field. Realising the economic 
importance and ecosystem services provided by native pollinator fauna, strategies for their conservation 
and need consider them as essential inputs of horticulture are discussed.
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Abstract No. 565

Plant essential oil as a green pesticide for control of Postharvest Colletotrichum 
gloeosporioides in fruits

Gajanan Gundewadi, Shalini Gaur Rudra, Robin Gogi
ICAR-IARI, New Delhi , India 
gajananiari@gmail.com

India is the second largest producer of fruits in the world with an estimate of 93.7 million metric tonnes 
from 7.216 million hectares of area (NHB, 2016-17). These perishable horticulture crops are highly prone 
to physical, physiological and biological changes after harvesting leading to rapid postharvest losses. 
The postharvest losses in developing countries vary from 25-50%. The factors that contribute towards 
the postharvest loss include improper harvesting, lack of proper postharvest handling and storage. 
Management strategies were proposed to enhance the shelf life of fruits include irradiation, hot water 
treatment, UV-C light treatment, controlled and modified atmosphere storage, bio-control agents, ozone 
exposure, heat treatments etc. Recently, utilization of natural products for reducing postharvest decay by 
extending the storage life of perishables commodities has gained good response from consumers.  Natural 
plant based essential oils have emerged as a promising alternative for protecting the horticultural 
commodities from postharvest diseases. In this experiment we evaluated the various essential oils such 
as thyme, betel leaf, cassia, black pepper and Oregano under in vitro conditions. Among these tested 
essential oils thyme and betel leaf oil showed significant growth inhibition at lower concentration for 
controlling the Colletotrichum gloeosporioides. The MIC of thyme and betel leaf EO is 100 ppm for both 
the essential oils was estimated through probit analysis. 

Abstract No. 570

Effect of microbes including endomycorrhizal fungi for augmenting vase life of Lilium 
asiaticum 

Ishan Saini, Ashok Aggarwal
Deptt. of Botany, Kurukshetra University , Kurukshetra, India 
ishasaini121@gmail.com

The main objective of our work was to check the post-harvest vase life management of Lilium asiaticum by 
pre-inoculating the seedlings with Acaulospora laevis and Glomus mosseae- the two foremost arbuscular 
mycorrhizal fungi (AMF) independently coupled with Trichoderma viride and/or Pseudomonas fluorescens- 
a phosphate solubilizing bacteria (PSB) under controlled polyhouse conditions. The experimentation 
was laid in a complete randomized design with five replicates. AMF inoculated plants showed maximum 
root colonization over untreated control treatment leading to increased water absorption and numerous 
important plant nutrients especially phosphorous, thereby enhancing the quality of flower. Out of 22 
treatments used, bioinoculants treated plants showed better result as compared to other holding inorganic 
solutions like Salicylic acid, Kinetin, Sucrose and Salt. Combine treatment of G. mosseae, A.  laevis and 
P. fluorescens resulted in maximum vase life as they showed minimum peroxidase activity. Therefore, 
these microbes can be used as bioinoculants and should be recommended for growers at nursery level for 
increasing the vase life of cut flowers, because they are sustainable, cost effective and can be a substitute 
for expensive fertilizers.
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Abstract No. 583

Use of chemical sterilants for culture media sterilization in banana (Musa spp.)

R.S. Sengar, Manoj Kumar Sharma, P.K. Singh
SVPUA&T, Meerut, India 
sengar065@gmail.com

Micropropagation is an important technique that helps in the rapid seed multiplication of any plant 
species within a short period of time. It has been reported as a potential technology in banana for 
generating quality planting materials at larger scales. The utilization of large quantity of electricity during 
the autoclaving of culture media results in increased cost of production of tissue culture raised plantlets. 
The efforts are made by earlier researchers to reduce the cost of plantlets production by modifying the 
micropropagation protocols. Therefore, the present study was planned to adopt the use of chemical 
sterilants in culture media instead of autoclaving and the observations were recorded in terms of culture 
sterility, culture survival, plantlet growth and vigour. In this study, both mercuric chloride and sodium 
hypochlorite were successfully used in culture media as media sterilants. The study concludes that the use 
of 0.1% sodium hypochlorite in culture media could be a reliable and cost effective alternative of media 
sterilization with higher survival percentages of established cultures instead of autoclaving of culture 
media. This study would be beneficial for banana micropropagation to reduce the cost of raising quality 
planting materials at commercial scales. 

Abstract No. 595

Low cost protected structures for increasing profitability of farmers

Praveen K Singh, Mam Chand Singh, Neelam Patel
CPCT, IARI,Pusa, New Delhi, India 
pksingh128@gmail.com

Indian agriculture is facing crisis due to an increased cost of farm inputs, lower crop yields, inefficient 
farm labour and erratic market prices.  An option of protected cultivation deserves serious consideration, 
especially in the context of increasing farmers’ profitability and income, as envisaged by worthy Prime 
Minister. Produce quality and yield is dependent on environmental factors like, temperature, humidity 
and light during plant growth, controlled partially or fully. Such cultivation helps protect the crop from 
the nature’s vagaries and pest attack, augments supply of CO2 for growth, extend the production period 
and, thereby, higher yields. Besides this, it optimizes the use of water, fertilizers and chemicals applied 
as fertigation. Fabrication of the growing structure are made of galvanized iron pipes, and a cover of 
polythene microfilm with an  alternative to uphold a hi-tech greenhouse equipped with high degree 
of  ventilation and effective cooling in the peak summer. The protective structures maintain the suitable 
micro-climate at varied labels i.e; are zero energy naturally-ventilated polyhouses, walk-in tunnels, low 
tunnels, shade houses and insect proof net-houses.  The main vegetable crops grown were cucumber, 
tomato, capsicum (green/red/yellow) and rose, Chrysanthemum (daisy) gerbera and Lilium among the 
flowers.  The structures often may vary in hill area in an area of 125 sq. meters, mostly made of bamboo  to 
the 1,000 sq. meters in northern plains (Punjab,Rajasthan, Haryana, UP and Delhi NCR) to get the net 
income of Rs 25,000, as against Rs 2,500 from open field cultivation, using low cost protected structures.
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Abstract No. 596

Doubling farmers income through quality planting materials of tuber crop under seed 
village in tribal area of Kerala

Raman Muthuraj, James George, Sarojiniamma Sunitha, MN Sheela, Thangaraj Makeshkumar
ICAR-CTCRI, Thiruvanathapuram, India 
drmuthuraj29@yahoo.co.in

Tuber crops are the third most important food after cereals and grain legumes.  An attempt was made to 
involve tribal farmers of Attapadi and Wayanad districts. A total of 50 farmers each were selected from 
Sholayur panchayat at Attapadi tribal region of Palakkad district and Thavinchal panchayat tribal region. 
The quality planting material of improved varieties of grater yam of Sree Keerthi, Sree Karthika, Sree Roopa, 
Sree Shilpa and Kovur-1 were distributed. Training programme were conducted on scientific cultivation 
practices. The results revealed that significantly superior production of virus free quality planting materials 
in greater yam was obtained in the tribal farmer field, farmers got an average yield 2.80 kg to 3.70kg per 
plant at Sholayur. The average tuber yield was 35- 40 t ha-1. From an area 0.10 acre, farmer produced good 
quality of virus free planting material of 1.5 t greater yam tuber in the Sholayur, Attappadi. At Thavinchal, 
the yield ranged from 2.0 to 3.20 kg per plant, the average tuber yield was 28- 32 t ha-1. The area expansion 
possible was estimated for 1000 ha based on the seed supply chain over a period of three years. Due 
to the implementation of this programme, tribal farmers are getting sufficient good quality planting 
material which is fast spreading in the neighborhood. The increase in income from greater yam was 1.6 
fold, with regard to utilization pattern, sale, consumption, distribution. The result revealed for the tribal 
communities indicated a 3.5 fold increase in the area under greater yam.

Abstract No. 600

Impact of Media (C.D.) on rural women of Hisar and Bhiwani district regarding scientific 
vegetables cultivation

Santosh Rani1, Makhan Majoka2 
1KVK, Fatehabad, CCS HAU-Hisar, India. 2Department of Vegetable Science, CCS HAU-Hisar, India 
santoshpanwar78@gmail.com

India is the second largest producer of vegetables in the world. The rate of production, productivity, and 
yield obtained from most of the vegetables is low in the majority of vegetable growing states. Most of the 
operations in vegetable production done by women. The present study was planned with the objective 
to develop and standardize media on need-based messages of vegetable cultivation practices and study 
the impact of media on farm women. The study was conducted in Hisar and Bhiwani districts of Haryana 
in 2014-15. One block from each district viz., Hansi block from Hisar district and Bawanikhera block from 
Bhiwani district were selected randomly. From the selected blocks two villages from each block, i.e., Pali 
and Bhimnagar villages from Hansi block, Milkpur and Bawanikhera village from Bawanikhera block were 
selected randomly. Fifty rural women from each village were selected, which comprised a total sample 
of 200 respondents. A media was prepared in form of CD regarding vegetables cultivation practices for 
rural women for impact assessment. CD was exposed to 120 rural women out of 200 women four already 
selected villages, i.e., 30 rural women from each village. The impact of media was assessed in terms of 
gain in knowledge and change in attitude of rural women. The overall impact assessment of CD regarding 
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vegetables cultivation practices on rural women speaks of the fact that calculated impact was found to 
be 45.37 per cent which is less than 66 per cent lies in moderate level.  

Abstract No. 605

Effect of storage and cooking methods on ascorbic acid content of potato

Bandana Kaundal1, Vineet Sharma1, Brajesh Singh2, Manoj Kumar1 
1Central Potato Research Institute Campus , Modipuram, Meerut, India. 2Central Potato Research Institute, Shimla, India 
bandana@icar.gov.in

Potatoes are good source of ascorbic acid (vitamin C) and great medium boiled potato (180g) contains 
about 10 mg, which represents around one eighth of an adult man. Ascorbic acid acts as an antioxidant in 
body and play important role in protection against oxidative stress. Although vitamin C is sensitive to heat 
and it still retains enough stretches to a certain extent in cooked potatoes. Keeping in view an experiment 
was planned to determine the ascorbic acid levels of tubers. Eight indigenous potato cultivars (Kufri Bahar, 
Kufri Chandramukhi, Kufri Chipsona-1, Kufri Chipsona-3, Kufri Frysona, Kufri Himsona, Kufri Jyoti and Kufri 
Pukhraj) grown under sub-tropical conditions. The effect of storage (0, 90 and 180 days of storage) at 
elevated temperature (10-12oC with CIPC carbamate) and low temperature (4oC) was studied in fresh and 
stored tubers for retention of ascorbic acid after boiling and micro-waving. Degree of retention of ascorbic 
acid was found to vary among varieties and decreased with duration of storage. Results revealed that 
boiling reduced the concentration of ascorbic acid content to lesser degree than microwaving. Comparing 
micro-waved tubers after 90 days, ascorbic acid concentration reduction was highest in Kufri Jyoti (55.6 
per cent) at elevated temperature followed by Kufri Chandramukhi (52.3 per cent) at low temperature. 
Micro-waved potatoes of Kufri Bahar (46.2%) retained maximum and then Kufri Chipsona-3 (45.8 %) at 
elevated temperature at 180. It was concluded that considerable variation was identified within potato 
varieties with regard to inherent property of ascorbic acid accumulation

Abstract No. 615

New prospective dwarf root stock in temperate stone fruits for high density planting

Kallol Pramanick, Arun Shukla, Santosh Watpade, Jitender Kumar
ICAR-IARI, Shimla, India 
kallolpramanick@gmail.com

Different root stocks have been reported for different problems in stone fruits. In many cases, new root 
stocks are probably best suited for regional or prescription/niche planting rather than broad use over a 
large industry. Regional testing is the only way to determine each root stock’s best adaptation.The choice 
of root stocks depends mostly on climatic and soil conditions, which are usually more unsatisfactory in 
north-western Himalayan region. The length of the vegetation period, sum of temperatures and rain 
precipitations have significant effects on the root stock performance. Over the last so many years many 
Prunus species and hybrids have been tested as potential dwarf and semi dwarf root stocks for stone 
fruits particularly in temperate region. The most promising selections so far tested at ICAR-IARI Regional 
Station, Shimla have been Prunus persica Japan (Prunus japonica) which is generally used as ornamental 
plant. This root stock has shown high yield efficiency, precocity, graft compatibility and very small in 
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size than the standard root stock. Based on the performance of this root stock on plant architecture 
(dwarfism), graft / budding compatibility, precocity, productivity, fruit size, fruit colour and quality, abiotic 
stress resistance (cold), biotic stress under testing, it has been recommended to use this promising dwarf 
rootstock for temperate stone fruits cultivation in high density planting and even in low chilling areas. 
Even it can be grown in pots, roof, containers,  terrace, kitchen garden where little space is available for 
any kind of cultivation.

Abstract No. 626

Effect of CD on relationship between socio-personal and economic variables with 
knowledge and attitude of rural women for vegetables cultivation

Santosh Rani1, Makhan Majoka2 
1KVK Fatehabad, CCSHAU-Hisar, India. 2Department of Vegetable Science, CCSHAU-Hisar, India 
santoshpanwar78@gmail.com

India is largely a vegetarian society solely depending on vegetables for their nutritional requirement. The 
present study was conducted in four villages namely, Bhimnagar, Pali, Milkpur and Bawanikhera of Hisar 
and Bhiwani district, respectively of Haryana state. Fifty rural women who involved in vegetable cultivation 
practices from each village were selected. Media in the form of CD for rural women was prepared on 
selected messages and was administered to 30 judges. The CD was exposed to 120 rural women out 
of 200 women four already selected villages i.e. 30 rural women from each village. The impact of media 
was assessed in terms of gain in knowledge and change in the attitude of rural women. The impact of 
CD was found to be significant for gain in knowledge and change in attitude in all selected villages for 
all the messages regarding vegetable cultivation. There was a significant difference in the knowledge 
of rural women at pre and post-exposure stage for all the messages. Education (r=0.257*), occupation 
(r=0.190*), income (r=0.241*), landholding (r=0.179*) and area under vegetables cultivation (r=0.180*) 
had positive and significant relationship with knowledge acquisition. Attitude change of rural women was 
found to be positively and significantly related to education (r=0.296*), landholding (r=0.180*) and area 
under vegetable cultivation (r=0.185*). Therefore, It may be inferred that respondents who were having 
cultivation as their main occupation, educated, having higher income, large landholders and more area 
under vegetable cultivation had acquired knowledge and favourable attitude when exposed them to 
CD on vegetable cultivation practices.

Abstract No.  639

Quantifying synergy of plant hormones, antioxidants, polyamines and silver nitrate in 
optimizing the micropropagation of Capparis decidua (Forsk) Edgew.

Jyoti Ahlawat1, Ravish Chaudhary2, Anita Sehrawat1 
1Maharshi Dayanand University, Rohtak, India. 2ICAR- IARI, Delhi, India 
j.10dec@gmail.com

The shoot tip and nodal segment explants of Capparis decidua collected over different time periods. Shoot 
tips showing early bud outbreak, were found to be best for establishment of cultures i.e. 90% with 8-9 
shoot per culture, shoot length 3.2-3.5 cm in comparison to 45% bud induced with 4 shoots per culture, 
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1.7±0.1 cm shoot length when collected in May-June.The explants were cultured on 25 different MS Media 
of various hormonal combinations and additives. The maximum response of shoot tips explants observed 
in MS3 media (1 mg/L BAP+ 1 mg/L NAA+15 mg/L adenine sulphate and 0.2% activated charcoal) 88.88% 
shoot induction, shoots per explant as 8.6±0.5 with approximate shoot length of 3.1±0.2 cm. The successive 
performing media were MS4>MS5>MS7~MS6~MS2 showing significant difference with respect to the 
control (HSD Tukey: P<0.01). The MS media viz. MS2, MS6, MS10, MS11, MS12, MS13 and MS 22, showed 
increased biomass accumulation as compared to the control. MS 22 media epitomised the synergystic 
effect of silver nitrate (2 mg/L) and adenine sulphate (25 mg/L) for shoot regeneration. MS 11 showed 
maximum callusing of 94.4% where all the three polyamines were present in same concentration followed 
by MS 13 (86.1%), MS 24 (80.5%), MS 23 (73.6%) and MS 12 (66.7%).  RM-3 responded best with (73.3±6.6 
%) root induction after 3-4 weeks with root number reached to 4.8±0.1 and length of 2.3±0.15 cm. 

Abstract No. 667

In Vitro clonal propagation and short-term conservation of Artocarpus lakoocha L.- An 
indigenous fruit of India

Manoj K. Sharma1, R.S. Sengar1, Sandhya Gupta2 
1SVPUA&T, Meerut, India. 2NBPGR, New Delhi, India 
sandhya.gupta@icar.gov.in

The present study focuses on the standardization of an efficient plant regeneration and short-term in vitro 
conservation protocol for monkey jack fruit (Artocarpus lakoocha L.) using nodal explants. About 80.0% 
germination was recorded on half strength basal MS media free from plant growth regulators whenever 
freshly extracted surface sterilized seeds were directly inoculated on culture media. Excised nodal explants 
from in vitro raised seedlings showed high frequency shoot multiplication on full strength basal MS media 
fortified with different concentrations of BAP and Kinetin either alone or in combination. Highest shoot 
multiplication was reported on culture media containing 1.0 mg/L BAP. Proliferated shoots exhibited 
vigorous rooting on half strength basal MS media supplemented with 3.0 mg/L IBA. Acclimated plantlets 
showed 50% survival under the field conditions. For short-term in vitro conservation of regenerated 
shoots basal MS media with lower concentrations of BAP proved best. The shelf life of cultures on this 
medium was about 8 months. The protocol thus developed would be efficiently used for in vitro clonal 
propagation and short-term conservation of this tree species using low cost inputs. 

Abstract No. 669

Resistance gene capture techniques to generate disease resilient medicinal plants

Hemlata Bharti
ICAR-Directorate of Medicinal & Aromatic Plant, Anand, Gujarat, India 
hemlatafloriculture@gmail.com

Plant disease caused by the three microbes (fungi, bacteria and virus) are major limitations to global 
crop production.   Similar to the cereal food crops, the cultivation of economically important medicinal 
herbs such as basil, lemongrass, Aloe and ashwagandha in India are under pressure due to the attack 
of the fungal pathogens. Among the various measures to manage a disease, use of genetic resistance 
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remains as the best strategy which has been followed globally. However, due to limitations in breeding, 
generation of disease resistant lines in medicinal plants is a challenging issue. It is also very hard to affect 
crosses within the same and/or related species and develop standard populations required for genotypic 
characterizations. The other major limitation is an availability of insufficient genomic information in these 
orphan crops. One alternate option is to identify resistance from unexplored germplasms, which with 
the assistance of tightly linked markers can readily be transferred into elite lines. To enable rapid disease 
resistance isolation, the plant-pathogen interaction team at CSIRO, Australia has recently invented a 
modern technique called resistance (R) gene enrichment and sequencing (RenSeq) that enables detection 
of R genes in a fraction time required by the conventional breeding methods. Further, the method is the 
ideal tool when it comes to R gene isolation in wild species and germplasms where there are limited 
sources available for conventional breeding. To overcome this, the newly developed technique can be 
used in rapid identification of resistance genes based on gene enrichment and sequencing (RenSeq). 

Abstract No. 699

Genetic diversity among peach (Prunus persica L.) genotypes for fruit physico-chemical 
attributes grown under temperate climate

Shiv Lal1, Om Chand Sharma2, Desh Beer Singh2, J I Mir2, Anil Sharma2 
1ICAR-NRCSS, Ajmer, India. 2ICAR-CITH, Srinagar, India 
shivcith@gmail.com

To investigate genetic variability among peach/ nectarine genotypes, a research study was carried out 
to characterize 40 peach/nectarine genotypes with respect to fruit skin, pulp chromatic, firmness index, 
and fruit physicochemical attributes during 2016-18 at ICAR-CITH, Srinagar. Among fruit chromatic traits, 
highest fruit skin color (L*) was recorded in K-209014, (a*) in Mayfire, (b*) in Vance Missouri however, lowest 
(L*) in CITH-P-5, (a*) CITH-P-3 and (b*) in Peshawari. The fruit pulp color in terms of (L*) was recorded 
maximum in genotype Summer Glo, (a*) in Shan-e-Punjab and (b*) for Elberta whereas, minimum (L*) 
in CITH-P-7, (a*) in Silver King and (b*) in CITH-P-7. Highest fruit firmness was measured in Silvering and 
lowest in Sumer Glo. Maximum fruit length was recorded in CITH-P-8 and minimum in Syria however, 
maximum fruit width was in Summer Glo and minimum in Mayfire. Higher fruit diameter was estimated 
in Summer Glo and lowest in Punjab Nectarine. The fruit shape index was found maximum in genotype 
Stark Early and minimum in genotype South Land Peach-2. Heaviest fruit was observed in Sumer Glo and 
lightest in Mayfire. Maximum TSS (oB) was estimated in CITH-P-5 and lowest titratbale acidity in South 
Land Peach-2. The Sugar acid ratio was measured highest in South Land Peach-2 and lowest in Mayfire 
genotype however highest fruit yield per plant was recorded in Nimla and lowest in Syria genotype. The 
genotypes  Sumer Glo, CITH-P-5, CITH-P-8 and South Land Peach-2 were found promising donor parents 
and could be utilized in peach breeding programme. 
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Theme: Natural Resource Management, Technologies for Climate Resilience

Abstract No. 7 

Effects of tillage and crop residue on mechanical properties and structural stability 
under jute based cropping systems in indo-gangetic plains

R Saha, M S Behera, D Barman, B Majumdar, Mukesh Kumar 
ICAR-CRIJAF, Barrackpore, India 
saharitesh74@rediffmail.com

Tillage and crop rotation promotes macroporosity, modifies soil aggregation and SOC dynamics.  Short-
term (3 years) changes in soil mechanical properties were evaluated in Jute-based cropping systems 
(jute-rice-wheat, jute-rice-lentil and jute-rice-mustard) under various tillage systems i.e. conventional 
tillage (CT) and no tillage (NT) with or without crop residue retention (+R/-R). Soil bulk density didn’t 
change appreciably. Soil resistance to penetration at 10-20 cm layer reduced under NT system with 
residue retention (NT+R), owing to greater soil water content. Addition of crop residue, irrespective of 
tillage, improved bulk soil organic carbon (SOC) content and soil aggregation, promoting a better root-
zone hydro-physical regime. The SOC contents under NT+R plots were much higher, maximum being 
in jute-rice-lentil (0.73 and 0.60%, respectively in 0-15 and 15-30 cm soil depth) followed by jute-rice-
wheat (0.70 and 0.56 %, respectively) and jute-rice-mustard (0.67 and 0.59%, respectively). The tillage 
and cropping system interactions had significant impact on mean weight diameter (MWD) of air-dried 
aggregates at 0-15 cm layer. No tillage with residue incorporated plots (NT+R) showed higher aggregate 
stability (MWD: range- 0.51-0.83 mm and WSMA: range- 41.1-62.8 %). Higher amount of water-stable 
aggregates under NT+R provided better soil structure. Soil microbial biomass carbon (SMBC) and soil 
moisture contents at surface soil (0-15 cm) were high under NT+R plots as compared to CT. This indicated 
that minimum soil disturbances coupled with residue retention can improve soil properties and provide 
better soil environment for plant growth.

Abstract No. 14

Study of diazotrophic cyanobacteria of North East India with emphasis on agricultural 
importance

Onkar Nath Tiwari 
ICAR-IARI, New Delhi, New Delhi, India 
ontiwari1968@gmail.com

The present study deals with Nostocalean cyanobacteria of NER of India comprise the states of 
Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura. The region is 
one of the 12 mega-biodiversity rich zones of the world and forms a distinctive part of the Indo-Burma 
biodiversity hotspots that ranks 8th among the 34 biodiversity hotspots of the world. In this study, total 
62 diazotrophic Nostocalean cyanobacteria belonging to 12 genera viz- Scytonema (2), Anabaena (22), 
Nostoc (17), Cylindrospermum (2), Anabaenopsis (1), Dichothrix (1), Tolypothrix (2), Calothrix (6), Aulosira 
(4), Microchaete (3), Wollea (1) and Rivularia (1) which were originally isolated from different ecological 
niches of north east India were taken for the study. Among these, 06 strains which comparatively showed 
high nitrogenase activity were chosen and investigated in terms of detailed morphological as well as 
biochemical characterization. Anabaena sp. BTA281 excreted highest ammonia (150.95±0.01 µg ml-1) and 
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the least  was shown by Scytonema hofmanni BTA124 (19.30±5.40 µg ml-1). Anabaena sp. BTA650 showed 
the highest ARA activity, with least by Anabaena sp.   Nostoc sp. BTA197 produced the highest chl-a  and 
the least by Calothrix sp. Anabaena sp. BTA650 produced the highest total soluble proteins and the 
least  was shown by Rivularia sp.  Anabaena sp. BTA281 produced the highest total carbohydrates and the 
least was observed in Calothrix sp.  Such strains  can be potential candidates for biofertilizer formulation, 
particularly for terraced hill rice culture condition as they can increase the productivity, without polluting 
the soil environment, in a eco-friendly manner.

Abstract No. 21

Effect of nutrient levels and plant growth regulators on soybean [Glycine Max (L.) Merrill] 
productivity under assured moisture condition

Manu S M 1, Shashidhar. P. Halagalimath2, Chandranath H T2 
1Indian Agricultural Research Institute, New Delhi, India. 2University Of Agricultural Sciences Dharwad, Dharwad, India 
manusm@uasd.in

A field experiment was conducted to study the nutrient levels and plant growth regulators on soybean 
at the Main Agricultural Research Station, UAS, Dharwad, during kharif 2017. The experiment was laid 
out using randomized block desigh with 14 treatments replicated thrice. The treatments consisted of 
two nutrient levels 125 % RDF & 100 % RDF, six plant growth regulator (PGR) dosages: salicylic acid @ 50 
and 100 ppm, ethrel @ 100 and 200 ppm, chlormequat chloride (CCC) @ 250 and 500 ppm; independent 
control: RPP, without PGR spray  and RPP + KNO3 @ 1 %.  Among  nutrient levels, application 125 % RDF 
recorded significantly  higher growth and yield parameters as compared to other levels. Among various 
PGRs, application of CCC @ 500 ppm recorded significantly  lower plant height and higher number of 
branches, LAI, TDM, yield parameters, net returns and B:C followed by ethrel @ 200 ppm. Among   the 
interactions, application of 125 % RDF + CCC @ 500 ppm as foliar spray recorded significantly  higher 
TDM (24.90 g plant-1), number of pods plant-1 (57.26), seed weight plant-1,  seed yield (26.31 q ha-1) and 
net returns (′ 64,714) followed by 125 % RDF + ethrel @ 200 ppm as compared to other treatments and 
control. Thus it is concluded that application of 125 % RDF + CCC @ 500 ppm at 25 and 40 DAS recorded 
the highest yield in soybean under assured moisture condition followed by 125 % RDF + ethrel @ 500 ppm.

Abstract No. 36

Diversity analysis of ACC deaminase producing microbes isolated from rhizospheric 
soil of Cocos nucifera of Lakshadweep islands

Sangeeta Pandey, Shikha Gupta 
Amity University Uttar Pradesh, Noida, India 
spandey5@amity.edu

The ACC deaminase producing microbes is increasingly becoming a better alternative to enhance plant 
growth and tolerance to stressful environmental conditions. In this study, population diversity of microbes 
producing ACC deaminase belonging to Actinomycetes, Azotobacter, Azospirillum, Pseudomonas, 
Phosphate solubilizing bacteria and fungal strains isolated from the rhizosphere of coconut (Cocos nucifera 
L.) trees of five islands- Agatti, Kavaratti, Bangaram, Kadmat and Thinnakara located in Lakshadweep, India 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 159

Natural Resource ManagementDay-1 :  21 February, 2019

was evaluated using viable plate count method. The Shannon Wiener (H’) and Simpson diversity (1/D) 
index of five islands were found to be within 1.634-1.747 and 1.177-1.209, respectively. The evenness 
indices Shannon equitability index and Sheldon index of all the study regions ranged from 0.839 to 0.975 
and 0.732 to 0.956, respectively. The results so obtained unveiled that coconut rhizospheric soil from 
island Thinnakara has even distribution of ACC deaminase producing microbes. The Principal Component 
Analysis showed five components having Eigen Values within 0.026-3.178. The Agglometric hierarchical 
Cluster analysis generated a dendrogram based on abundance structure of isolated microbes. This study 
will provide an insight of distribution of ACC deaminase producing microbes among different microbial 
genera in the rhizospheric zone of coconut plant of five different agroclimatic zones of Lakshadweep 
territory. 

Abstract No. 39

Digital soil map of India-Need of the hour

S Dharumarajan1, Philippe Lagacherie2, Rajendra Hegde1, S.K Singh3, R Srinivasan1, Lalitha M1 
1ICAR-NBSS&LUP, Bangalore, India. 2UMR LISAH, Montpellier, France. 3ICAR-NBSS&LUP, Nagpur, India 
sdharmag@gmail.com

Soil is an important part of natural environment which should be nurtured and monitored regularly to 
retain its fertility. Accurate and quantitative spatial soil information is necessary for dealing with global 
issues such as land degradation and food security. Digital soil mapping (DSM) is one such innovation which 
explicit spatial soil information with the help of recent advanced technologies. Digital soil mapping had 
moved from research phase to operational phase across the globe but no full fledged research programme 
was taken-up in India. In this paper, we have discussed the need for digital soil mapping programme in 
India by highlighting the basic digital soil mapping principles and we have also presented a case study 
of DSM approach on mapping of different soil properties and associated uncertainties using a Quantile 
Regression Forest in Berambadi watershed, Karnataka, India.

Abstract No. 41

Water management in conserving bio diversity, ecology and environment

Alamuru Krishna Chaitanya 
College of agriculture sonai, Ahmednagar,Maharashtra, India. Mahatma phule Krishi vidyapeeth, Rahuri, India 
chaitanyaak02@gmail.com

Waste water is one of the important burning evil in the society. Water resources are depleting day by day 
due to injudicious use. Reusing and recycling of waste water is one of the step towards sustainable use 
of water. A survey is conducted in 10 villages and cities. The water that comes from the households in 
villages, towns and cities are to be managed by recycling. The water that is reused and recycled includes 
from 7 to 12 litres capacity flush to total water required for basic necessary activities in the houses is 
recycled by this research project. It is estimated that reusing or recycling waste water from the 10 villages 
can save millions litres of water that can be used for different purposes. As per the Government of India 
research studies and Environmental board studies given the society to follow 3 R`s i.e reduce, reuse and 
recycle out of which reduction is not possible to the maximum extent due to increasing globalization and 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 160

Natural Resource ManagementDay-1 :  21 February, 2019

urbanization. So, reuse and recycling of water should be done. This research aim is to create the awareness 
to the government by constructing the tanks underground through inlet chambers, SHT’s, SST’s TWT’s 
and then treating this water and reusing again.

Abstract No. 56

Overcoming failure of mineral phosphate solubilization in field conditions by Insertional 
Inactivation of iclR in nitrogen fixing Klebsiella pneumoniae 

Shalini Rajkumar 
Institute of Science, Nirma University, Ahmedabad 38 481, India 
shalini.rjk@nirmauni.ac.in

Klebsiella pneumoniae SM6 & SM11 strains were studied for their mineral phosphate solubilizing (MPS) 
ability. This phenotype was due to oxalic acid production and it was transcriptionally repressed by IclR in 
presence of succinate. Oxalic acid production and expression of genes of the glyoxylate shunt (aceBAK) 
was found only in glucose but not in succinate- and glucose+succinate-grown cells. This phenomenon 
is known as Succinate Mediated Catabolite Repression (SMCR). IclR, repressor of aceBAK operon, was 
inactivated using an allelic exchange system resulting in derepressed MPS phenotype through constitutive 
expression of the glyoxylate shunt. Insertional inactivation of iclR resulted in increased activity of the 
glyoxylate shunt enzymes even in succinate-grown cells. An augmented phosphate solubilization up to 
54 and 59% was attained in glucose+succinate-grown SM6Δ and SM11Δ strains respectively as compared 
to wildtype strains. Wheat seeds inoculated with wildtype SM6 and SM11 improved both root and shoot 
length by 1.2 fold. However, iclR deletion SM6Δ and SM11Δ strains increased root and shoot length by 
1.5 and 1.4 folds, respectively, compared to uninoculated controls. The repressor inactivated phosphate 
solubilizers better served the purpose of constitutive phosphate solubilization in pot experiments, 
where presence of other carbon sources (e.g., succinate) might repress mineral phosphate solubilization 
phenotype of wildtype strains.

Abstract No. 58

Characterization of pre and post jute retting water of jute growing areas in West Bengal

Bijan Majumdar, Lipi Chattopadhyay, Shrestha Barai, A R Saha, S Sarkar, S K Sarkar, S K Jha, S P Mazumdar, 
R Saha 
ICAR-Central Research Institute for Jute & Allied Fibres, Barrackpore, Kolkata, India 
bmajumdar65@gmail.com

Intensive survey was conducted to study the changes in physico-chemical  and microbiological parameters 
of pre and post retting water of jute in four major jute growing districts of West Bengal. Pre and post retting 
water samples were collected from various sites of different districts and the samples were processed and 
analysed for physico-chemical and microbiological parameters. The post retting water samples recorded 
lower pH and higher EC as compared to pre retting water samples of four districts under study. The BOD 
and COD increased several folds in post retting water samples as compared to pre retting water. The 
Ca+Mg content in pre retting water ranged between 24.15 to 36.6 ppm, which rose  to 61.3 to 103.67 
ppm in post retting water, while bicarbonate content also increased and ranged between 2.72 to 6.81 me 
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L-1 in post retting water as compared to pre retting water samples.  Post retting water was found to be a 
very good source of nutrients like nitrogen, phosphorus and micronutrients like Fe, Mn, Zn and Cu  which 
increased considerably when  compared with their respective concentrations in pre retting water. The 
population of pectinolytic, xylanolytic, cellulolytic and ligninolytic bacterial cfu increased approximately 
by 1.5 times in post retting water compared to thepre retting water samples. It can be concluded from 
the present study that besides higher BOD and COD as a result of higher microbial growth related to jute 
retting, post retting water of jute is a very good source of primary, secondary and micronutrients.

Abstract No. 60

Response of transplanted pigeon pea under moisture conservation and mitigate the 
sowing time for different land Configuration

Rajiv Sathe1, B.N. Aglave1, N. P. Buddhewar2 
1Department of Agronomy, College of Agriculture, Latur. Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani - 
431 402, India, parbhani, India. 2Department of Agronomy, College of Agriculture, Latur. Vasantrao Naik Marathwada 
Krishi Vidyapeeth, Parbhani - 431 402, India, PARBHANI, India 
rajivsathe510@gmail.com

The field investigation entitled ‘Response of transplanted pigeonpea (Cajanus cajan Millsp.) to different land 
configuration conducted at Vilasrao Deshmukh College of Agricultural Biotechnology, Latur. The soil was 
clay in texture, moderate in available nitrogen, low in available phosphorus, high in available potassium 
and moderately alkaline in reaction. The environmental conditions prevailed during experimental period 
was not so favorable. The experiment was laid out in RBD. The treatments were two crop establishment 
methods i.e. flat bed and ridges-furrows along with two sowing methods i.e. dibbling and transplanting 
of seedlings. Transplanted pigeonpea at ridges and furrows gave significantly higher grain yield (1937 
kg ha-1) and B:C ratio over other treatments. Dibbling of seed on flat beds recorded lowest seed yield 
(1674 kg ha-1). 

Abstract No. 65

Studies on forms , distribution, fixation and release characteristics of potassium in 
selected red and black soil series of kavalur sub-watershed

Shivaprasad Pateel, Jagadeesh B R 
UAS dharwad, Dharwad, India 
shivaprasadpatil6256@gamil.com

The present study was carried out to study the forms, distribution, fixation and release characteristics of 
potassium in twenty red and black soil series of Kavalur sub-watershed of Koppal district of Karnataka 
during 2017-18. Potassium is the most abundant element in soil but the plant available concentration 
depends upon physico-chemical properties of soil. Potassium exists in different forms viz., water soluble, 
exchangeable, non-exchangeable, lattice potassium and these forms are heterogeneously distributed 
in soils. Soils were generally sandy clay to clay in texture. The soil reaction ranged from slightly acidic to 
alkaline (6.60 to 8.05) and electrical conductivity values were well within the permissible limit (0.18 to 0.21 
dS m-1). The organic carbon content was low to medium (3.86 to 5.16 g kg-1). The average cation exchange 
capacity, sum of exchangeable cations and available potassium of black soils were high compared to red 
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soils at both the depths. Different forms of potassium were found high in black soils compared to red soils. 
The water soluble and exchangeable K was higher in surface sample compared to sub-surface in both 
the soil types. Contrarily, non-exchangeable, lattice and total potassium were higher in sub-surface than 
surface samples in both the red and black soil series. Potassium fixation and release was more in black 
soil series compared to red soil series indicating that, the high K buffering capacity of black soil type.

Abstract No. 71

Effect of biochar on soil physical and hydrological properties in a Crosby silt loam soil

Jayanta Layek1,2, Rattan Lal2, Gulab Singh Yadav2, Ram Swaroop Meena2, Tarik Mitran2 
1ICAR Research Complex for NEH Region, Umiam, Shillong, India. 2Ohio State University, Columbus, USA 
jayanta.icar@gmail.com

Storing carbon in soil for sufficiently long period in form of biochar, a product of a controlled pyrolysis 
may be considered as an important method to mitigate CO2 concentration in the environment. An 
experiment was undertaken with application of biochar at the Ohio State University (OSU) in Columbus, 
USA to study the role of biochar on physico-chemical properties of soil. A randomized complete block 
design was implemented with three biochar application rates: 0 Mg ha-1 (B0), 5 Mg ha-1 (B5), and 25 Mg 
ha-1 (B25). Composite soil samples were also taken for studying other physical and hydrological properties 
of soil. The gravimetric as well as volumetric water content and total porosity of soil was recorded to be 
significantly higher under B25 as compared to no biochar application. Reduction in soil bulk density and 
increase in total porosity suggests biochar application to soil at 25 Mg ha-1 can be a more effective long-
term management. The soil moisture characteristic curve for B25 was consistently higher across all soil 
moisture potentials as compared to B0 at 0-10 cm soil depth. The B25 increase in volume of 1500 μm pores 
above B0 suggests that incorporation of biochar enhances macro-pores related to water transmission, 
while also enhancing moisture retention by increasing the volume of 0.5 μm pores. Saturated HC (Ks) for 
soils of 0-10 cm depth as well as IR of soil was also increased significantly under B25 as compared to no 
biochar application. Results suggest biochar is an effective soil amendment for agricultural soils.

Abstract No. 76

Vertical distribution of phosphorus fractions and their relationship with soil properties 
in different land management units of Kanginhal sub-watershed, Karnataka.

Ragini Patil, Parameshgouda Patil 
University of Agricultural Sciences, Dharwad, Dharwad, India 
raginispatil44@gmail.com

A study on vertical distribution of phosphorus fractions in different land management units (LMUs) of 
Kanginhal sub-watershed of Gadag district, Karnataka was undertaken during 2017-18 and phosphorus 
fractions were analysed by modified method of Chang and Jackson (1957) as outlined by Peterson and 
Corey (1966). The available-P in soil samples was extracted with Olsen’s reagent (0.5 N NaHCO3) and 
total-P content of soil was determined by microwave digestion using conc. HNO3 and HF followed by 
vanadomolybdo-phosphoric acid method using spectrophotometer. The saloid-P, Fe-P, Al-P, RS-P, Org-P and 
available-P decreased with depth in all the LMUs and were positively and significantly correlated with OC. 
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Occl-P, Ca-P and total-P did not follow any regular trend in most of the LMUs. All the forms of phosphorus 
were positively correlated with clay (except Occl-P). CEC is positively and significantly correlated with 
Saloid-P, Al-P, Fe-P and available-P. Occl-P was positively correlated with CaCO3, whereas Ca-P and total-P 
were significantly and positively correlated with CaCO3. Fe-P, Al-P and RS-P negatively correlated with pH 
and CaCO3 content. Saloid-P, Fe-P, Al-P, RS-P, organic-P and available-P were positively and significantly 
correlated with each other. Ca-P, Occl-P and total-P were positively correlated with each other.

Abstract No. 79

Long term organic management practices on soil health and crop productivity under 
modified land configuration in Eastern Himalayas

Jayanta Layek1, Anup Das2, Krishnappa R1, Subhash Babu1, M Thoithoi Devi1, Utpal Dey1, Daphibanri D 
Lyngdoh1, K P Mohapatra1 
1ICAR Research Complex for NEH Region, Umiam, Meghalaya, Shillong, India. 2ICAR Research Complex for NEH 
Region, Tripura Centre, Lembuchera, Tripura, Agartala, India 
jayanta.icar@gmail.com

The North Eastern Region of India is ideal to go for organic due to high soil organic carbon (SOC), huge 
biomass generation and favourable climate. Comparative efficiency of organic, inorganic and integrated 
management practices were assessed on different crops under modified land configuration in valley 
ecosystem of Meghalaya after 14 years of study. While, in raised beds, highest system productivity were 
recorded in broccoli-vegetables cropping system under 100% organic ,followed by integrated system, in 
sunken beds, maximum rice yield was recorded under integrated (4.58 t/ha) followed by 100% organic 
(4.46 t/ha) treatments.  Bulk density of soil in both raised and sunken bed was slightly decreased under 
organic practices compared to initial year. The water holding capacity of soil increased up to 12.2% in 100% 
organic management and 7.1% in integrated management practice in raised bed compared to inorganic 
management. The 100% organic treatment recorded maximum SOC (28 g/kg) followed by integrated 
treatment. Most of the macro and micro nutrients content in soil were increased under organic practices in 
all management practices from initial data. Soil microbial biomass carbon was found to be highest under 
100% organic treatment in both raised beds (184.7 µg/g dry soil) and sunken beds (152.5 µg/g dry soil) 
practices followed by 75% organic and integrated treatment as compare to inorganic treatment. Produce 
quality parameters like specific gravity, total soluble solid (TSS), ascorbic acid, reducing sugar, lycopene 
of tomato were highest in 100% organic management ,followed by integrated system. 

Abstract No. 104

Scenario and way forward for improvement in oilseeds production in U.P. in the context 
of doubling farmers income

Ambreesh Singh Yadav 
U.P. Council of Agricultural Research, Lucknow, India 
ambreeshy7@gmail.com

Globally, India ranks 4th in producer, 2nd in importer and 3rd in consumer of edible oils. Rapeseed-mustard, 
groundnut and soybean contribute 82% of total inland oilseeds production. Per capita consumption 
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has been increasing and is projected at around 24 kg by 2025. Uttar Pradesh has productive soils and 
favourable agro-climatic conditions, which are suitable for growing crops. State contributes 2.6% (2014-
15) in total production under oilseeds at national level. There is big gap between production and demand 
of oilseeds. The State’s average yield of oilseeds is very low as compared to national and neighbouring 
states. The oilseed crops were generally grown as rainfed in most parts of the state. Due to expansion of 
irrigation net works, there was significant charge in cropping pattern in favour of cereals and commercial 
crops. On account of this, the area under groundnut, sunflower and linseed has decreased considerably. 
The seed replacement ratio of oilseeds is very low as compared to its competing crops. Oilseed crops 
have very low yield potential as compared to paddy, wheat and due to more risky crops. The farmers are 
not assured to get proper yield from oilseeds. Most of the farmers of the state are marginal and small; 
therefore, their first preference is cereals for daily consumption. This is also a bottle neck in the expansion 
of area under oilseeds. Hence, it should be buoyant to identify the region specific constraints and efforts 
for the creation of essential infrastructure and efficient execution of development programmes to provide 
favourable conditions for production.

Abstract No. 111

Effect of synthetic pyrethroid insecticides on N2-fixation and its mineralization in tea 
soil of West Bengal

Amal Chandra Das1, Ritwika Das2 
1Department of Agricultural Chemistry and Soil Science, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur - 741252, 
West Bengal , Nadia, India. 2Centre for Agricultural Bioinformatics, Indian Agricultural Statistics Research Institute, 
New Delhi-110012, New Delhi, India 
acdas2@rediffmail.com

Microorganisms degrade a great variety of chemical substances including pesticide residues in soil.By 
virtue of low persistence and broad-spectrum efficacy, pyrethroid insecticides are sometimes used in tea 
garden to combat insect pests but the residual effects of these chemicals on microbial activities in soil 
have rarely been studied. The present experiment has been conducted under laboratory conditions to 
investigate the effect of four synthetic pyrethroid insecticides, viz. cypermethrin, deltamethrin, fenvalerate 
and permethrin at their field application rates (225, 200, 225, 210 g a.i. ha-1, respectively) on growth 
and activities of microorganisms in relation to non-symbiotic N2-fixation and N mineralization in a tea 
garden soil of the Himalayan terai (at the lower base) region of West Bengal, India. In general, application 
of insecticides decreased growth and activities of ammonifying and nitrifying bacteria. But it increased 
proliferations of non-symbiotic N2-fixing bacteria, resulting in greater fixation of atmospheric N2, more 
so with permethrin (7.8%) followed by cypermethrin (5.2%).Most of the insecticides had a deleterious 
effect on the accumulation oxidizable organic C and total N, more pronounced with fenvalerate and 
permethrin. The availability of exchangeable NH4

+ was also significantly reduced, more prominently 
with fenvalerate (15.6%) followed by deltamethrin (11.2%), while permethrin followed by cypermethrin 
accentuated greater accumulation of soluble NO3

- in soil. Therefore, the effects of synthetic pyrethroid 
insecticides on microbial activities in relation to non-symbiotic N2-fixation and its mineralization in tea 
soil of West Bengal cannot be generalized, rather in most cases the effects were inclined more towards 
detrimental than a few stimulative one.
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Abstract No. 112

Doubling income of paddy farmers of tripura through raised and sunken bed technology

Dipankar Dey1, Dipak Nath1, Anup Das2, Prashanta Reang1, Lord Litan Debbarma1 
1Krishi Vigyan Kendra,Khowai, Khowai, India. 2ICAR Research Complex for NEH Region,Tripura Centre, Agartala, India 
ddey611@gmail.com

Tripura is a tiny and land locked hilly state of the North-East India . Rice  is the major crop of the state. The 
productivity of paddy in the state is low (2.8 ton/ha). Since rice farming is not remunerative,  doubling 
the  farmers ‘ income  as per Government’s target  by 2022 is a major challenge for the state. Under these   
circumstances, a package of  economically viable technology for crop diversification and higher economic 
return in medium and low lands of Tripura is the need of the hour. The assessment of Raised  and Sunken 
bed Technology has been started  in   the month of April, 2018   at the instructional farm of KVK Khowai 
taking five treatments. In T1 Paddy var.  Tripura Nirog is grown along with fishes (Mrigel, Magur, Rohu) in 
Sunken bed whereas in Raise bed Marigold var. Local and Cow Pea var. hybrid is grown. In T2 Paddy var. 
Tripura Nirog is grown along with Telapia (Monoculture) in Sunken Bed and in case of Raise bed Cow Pea 
is planted. In T3 Colocasia is grown in Sunken bed along with Brinjal  at Raise bed.In T4 Spine gourd has 
been cultivated in Raise bed along with Colocasia at Sunken bed. Under T5 Marigold is tested in raise 
bed along with Colocasia at the Sunken bed.  In terms of economic return Treatment-1 (Paddy var. Tripura 
Nirog isgrown along with fishes (Mrigel, Magur, Rohu) in Sunken bed) which gave double  economic 
return during the 1st three months of the season (April-2018 to June-2018).

Abstract No. 113

Sustainable intensification of conservation agriculture based pearlmillet-mustard 
systems: effects on crop productivity and resource use efficiency

RS Bana, KS Rana, Vijay Pooniya 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
rsbana@gmail.com

Pearlmillet–mustard is an important cropping system of limited water ecologies. But the productivity of the 
system is marginally low due to abiotic stresses. Conservation agriculture (CA) is viable approach to retain 
soil moisture and nutrients, reduce water requirement and effects of temperature extremes under semi-
arid situations. For sustainable intensification of this system, a low water requiring additional crop can be 
included during summer season using CA principles. Therefore, the present work was undertaken to study 
sustainable intensification options for pearlmillet-mustard  system under CA and its effect on resource use 
efficiency. The experiment was carried out at ICAR-IARI, New Delhi during 2012-13 to 2016-17. It was laid 
out in split-plot design, replicated thrice. Three tillage practices viz. conventional tillage (CT), zero tillage 
(ZT) and zero tillage with residue retention (ZTR) were kept in the main-plots and three cropping systems 
viz. pearlmillet-mustard, pearlmillet-mustard-mungbean, pearlmillet-mustard-clusterbean, were tested in 
sub-plots. The results shows ZTR resulted in maximum system productivity and net returns followed by 
conventional tillage. Among different cropping systems, highest system productivity was recorded with 
pearlmillet-mustard-clusterbean (11.92 t/ha) closely followed by pearlmillet-mustard-mungbean (11.01 
t/ha). System water productivity (12.9 kg/ha mm), productivity efficiency (32.7 kg/ha/day), monetary 
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efficiency (INR 373/ha/day) was recorded maximum under pearlmillet–mustard–clusterbean cropping 
system. ZTR had resulted in higher system water productivity (14.5 kg/ha mm), nutrient use efficiency, 
production efficiency (32.4 kg/ha/day) and monetary efficiency (INR 389/ha/day) as compared to crop 
establishment practices.

Abstract No. 115

Organic farming as a revolution: To boost soil health, grains quality, food security

Abhishek Tiwari 
AKS University, Satna, India 
abhishekg9916@gmail.com

As comparison to period of green revolution at present scenario only the         production of foodgrain 
are not actually the only demand but production with nutritive Value is actual demand.     If We want to  
look young, live long, eat nutritive food  then Unless and untill we go back to organic farming and save 
the soil it can’t be possible. To improve: grain quality, soil health, human health, animals and livestock 
health, ecological balance   following point should noted-crop  diversity,  soil management,weed 
management, mulching, mowing and controlling others organisms. constrains of this is- lack of organic 
sales unit, Lack of awareness, People should verifying organically verified produces before buying, Lack 
of organic fertilizers, Lack of government policy  solutions to overcome on problem are - Avail organic 
sales unit,  Inform the benefits of organic farming at village level,  Provide organic fertilizers in bulk 
amount,  Goverment should bring awareness camp and policies for adopting organic farming  green 
revolution- high production- not sustainable but organic farming- average production- sustainability. 
We must adopt organic farming because it gives  mother  (soil) which never loose their  fertility  which is 
basic need of agriculture. What we have to cure is not a crisis but a chronic malady and the remedies for 
it are of a routine rather than of a spectacular nature. To most of people soil is dirt but for a farmer it is 
gold and organic farming helps soil to remain it gold.

Abstract No. 122

Impact of land use and climate change on hydrology of forested and agricultural 
headwater catchments in Kumaun Lesser Himalaya

M. S. Rawat1, K. Annie Belho1, Josef Krecek2, M. J. Haigh3 
1Nagaland (Central) University, School of Sciences, Lumami-789627, Zunheboto (Nagaland), India. 2Department 
of Hydraulics and Hydrology, Faculty of Civil Engineering, Czech Technical University in Prague, Czech Republic, 
Prague, Czech Republic. 3Department of Geography, Oxford Brookes University, Oxford, Oxford, United Kingdom 
msrckr@rediffmail.com

Land use and climate changes are of major concerns in the Himalayan region because of their impacts on 
agriculture based economy and hydrology dominated by the monsoons.  In order to explore the influence 
of land use and climate change on hydrological processes, a long-term hydrometeorological monitoring 
programme was launched in pine forested (in 1987) and agricultural (in 1993) catchments of Kumaun 
Lesser Himalaya. Various hydrometeorological parameters in the instrumented forested catchment (1987- 
2000) and agricultural catchment (1993-2000) were monitored. Study of some selected storm events 
of rainfall-runoff and sediment discharge suggests that high intensity monsoon rainfall on a 1.83 km² 
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forested catchment produced a peak discharge of 91.945 l sec-1 including 983 mgl-1 suspended, 310 mgl-

1 dissolved and 716051 cm³ bed load sediments. This increase several fold runoff 661.733 lsec-1 km² and 
sediment discharge including 21901 mgl-1 suspended, 295 mgl-1 dissolved and 865606.123 cm³ bed loads 
in the 0.21 km² agricultural catchment. Analysis of long-term data indicated that land use and climate 
change induced hydrometeorological phenomena in the instrumented experimental catchments are 
active. These phenomena are directly or indirectly related to perturbations in the local hydrological cycle. 
This paper includes up to date on climate and presents the results of detailed analysis of the long-term 
hydrometeorological data base. Finally, the paper examined the changes in water and sediment yields 
in response to land use and climate changes in the Kumaun Lesser Himalayan headwater catchments.  

Abstract No. 129

Impact of climate change on agriculture

Shivangi Singh, Omkar Singh, Lali Jat, Richa Tiwari, M. Sharath Chandra, Shipra Yadav, Pradeep Rajpoot 
Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, India 
singhshivangi.agri@gmail.com

Climate change  affects  agriculture   through changes in  average temperatures,  rainfall, and 
climate  extremes  (e.g., heat waves); changes in pests  and diseases; changes in atmospheric carbon 
dioxide and ground-level ozone concentrations and changes in the nutritional quality of some foods.
Despite technological advances, such as improved varieties, and irrigation systems, weather is still a key 
factor in agricultural productivity. Increase in the mean seasonal temperature can reduce the duration of 
many crops and hence reduce the yield. In areas where temperatures are already close to the physiological 
maxima for crops, warming will impact yields more immediately. The average global surface temperature 
have increased by 0.74°C since the late 19th Century and is expected to increase by 1.4°C - 5.8 °C by 2100 
AD with significant regional variations (IPCC, 2007).  Climate change is a critical issue especially in the 
Indian context, the country with its diverse geography comprising of mountains, coasts, forests, deltas 
and deserts is highly vulnerable to climate change due to threats like extreme heat waves, droughts, 
desertification, floods, storms and loss of farm lands, grasslands, biodiversity and marine ecosystems.

Abstract No. 130

Impact of climate change on sugarcane crop over eastern plain zone of Uttar Pradesh, 
India

Geetika Sonkar 
DST MCECCR, IESD, BHU, VARANASI, India 
17.geet@gmail.com

Sugarcane is one of the significant cash crops in India, which accounts for the major contribution to 
Indian economy. The objective of the present study is  to project the impact of changing climate on the 
sugarcane production over Varanasi district of Uttar Pradesh, India. The analysis was carried out for the 
baseline period from 1971 to 2013 and for the future climate scenario 2041 to 2060 (RCP 4.5) derived 
from regional climate (RegCM4) model. CANEGRO Sugarcane crop model was used to perform the 
evaluation and simulation under different conditions in order to predict the stalk fresh mass (SFM) and 
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sucrose content (SC) of the sugarcane crop. The result showed that 1°C temperature rise increased the 
SFM with decline in SC under irrigated condition whereas under the rainfed condition both SFM and SC 
declined. The gradual increase in temperature (2 to 4°C) led to decline in SFM and SC under both the 
conditions. Under elevated CO2 (450 to 850ppm), the SFM and SC both increased under irrigated and 
rainfed conditions. The projected change under the RCP 4.5 scenario with respect to baseline, the SFM 
will increase up to 7% and 3% in irrigated and rainfed, respectively. However, SC will increase up to 11% 
in the irrigated condition whereas, in the rainfed condition, the SC will decline by 22%. There is a need 
of research to enhance the sucrose content which has to be taken up so as to meet the demand of the 
increasing population for the same.

Abstract No. 132

Yield maximization of wheat (Triticum aestivum L.) through fertilizer and FYM application 
along with lodging management in Eastern sub-Himalayan plains

Triptesh Mondal, Biplab Mitra
Uttar Banga Krishi Viswavidyalaya, Coochbehar, India 
mtriptesh@gmail.com

A field experiment was conducted during rabi of 2016–17 and 2017–18 at the instructional farm of Uttar 
Banga Krishi Viswavidyalaya, Coochbehar, West Bengal to obtain the maximum yield through nutrient 
management and crop lodging control in wheat (Triticum aestivum L.). The experiment was laid out in a 
split-plot design, with fertilization options in main plot and growth regulator spray options in subplot. 
The treatment received 150% N-P-K along with 15 t ha-1 FYM (F3) resulted in highest mean number of 
tiller production (526 at 60 DAS) and increased mean total biomass production (14 t ha-1) than all the 
other treatments. As indicated from the significant higher results recorded in the yield components 
forF3 reflecting the superiority of this treatment in obtaining highest mean grain yield (5.633 t ha-1). Plant 
height was recorded 1-14% lower in growth regulator applied treatments than control from spraying up 
to harvest of the crop. Two sprays of tebuconazole (0.1%) at 1stnode and flag leaf provided lower lodging 
scores than control in two years and gave good reliability of this treatment in protecting the yield potential 
of the crop.

Abstract No. 145

Response of cowpea to different irrigation and fertilizer levels under zero tilled 
condition in south Konkan coastal zone of Maharashtra

Vaibhav Rajemahadik, Vijaykumar Shetye, Viresh Chavan, Vijay More, Subhash Chavan, Uttam Mahadkar 
Dr. Balasaheb sawant Konkan Krishi Vidyapeeth,Dapoli Maharashtra, Dapoli, India 
rajedbskkv@gmail.com

In present day scenario increase in food production as well as nutritional value is the demand of the 
hour.    Indigenous agricultural and environmental knowledge gained global recognition to fulfil food 
production as well as nutritional value in the Indian condition. Available natural resources such as land, 
forests and water have continuously been degrading globally. After green revolution, there was enormous 
growth in food production in India but with increase in production there was decrease in nutritional 
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value & taste of food. With excessive use of fertilizer & pesticides there is a loss in soil productivity & it 
decrease in the tolerance capacity of plants against  external environmental stress. With  increase in the 
use of fertilizer, there is an increase in the occurrence of diseases in human. To overcome this problem we 
should move towards  indigenous technique of farming which has become lost  due to our ignorance. 
Amrut krishi is one such indigenous technique which is one step ahead of organic farming. Amrut krishi 
is basically an input efficient farming which increases the microbial density of soil. It increases the canopy 
which enhances the process of photosynthesis which in turn fixes more energy. It decreases the entropy 
and use of water. Food production as well as nutritional value in food is achieved by the use of Amrut jal 
& Amrut mitti. Amrut mitti is the soil prepared by mimicking nature’s way which usually takes 100-500 
years but with human intervention it can be  created  in just 140 days. 

Abstract No. 146

Techniques for increasing nutritional content in food & soil and resource conservation 
in modern agriculture

Sourabh Suman1, Rahul Deo1, Shashikala Shashi1, Sushmita Kumari2 
1Birsa Agricultural University, Ranchi, India. 2Birsa Agricultual University, Ranchi, India 
sourabhsuman551@gmail.com

In present day scenario increase in food production as well as nutritional value is the demand of the 
hour.    Indigenous agricultural and environmental knowledge gained global recognition to fulfil food 
production as well as nutritional value in the Indian condition. Available natural resources such as land, 
forests and water have continuously been degrading globally. After green revolution, there was enormous 
growth in food production in India but with increase in production there was decrease in nutritional 
value & taste of food. With excessive use of fertilizer & pesticides there is a loss in soil productivity & it 
decrease in the tolerance capacity of plants against  external environmental stress. With  increase in the 
use of fertilizer, there is an increase in the occurrence of diseases in human. To overcome this problem we 
should move towards  indigenous technique of farming which has become lost  due to our ignorance. 
Amrut krishi is one such indigenous technique which is one step ahead of organic farming. Amrut krishi 
is basically an input efficient farming which increases the microbial density of soil. It increases the canopy 
which enhances the process of photosynthesis which in turn fixes more energy. It decreases the entropy 
and use of water. Food production as well as nutritional value in food is achieved by the use of Amrut jal 
& Amrut mitti. Amrut mitti is the soil prepared by mimicking nature’s way which usually takes 100-500 
years but with human intervention it can be  created  in just 140 days. 

Abstract No. 151

Effects of elevated atmospheric carbon dioxide and elevated temperature, on grain 
mineral nutritional content in maize genotypes

Sreedevi Shankar 
ICAR-CRIDA, Hyderabad, India 
sreedevikobaku@gmail.com

The grain nutrition quality of crops is affected by global climate changes due to elevated carbondioxide 
concentrations and increased temperatures. Information on the effects of elevated carbondioxide and 
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temperatures on grain nutritional quality is very limited in spite of its importance in seed quality. A study 
was evaluated to find the effects of elevated carbondioxide and temperatures and drought conditions 
on grain nutritional composition in four maize genotypes grown under irrigated and moisture stress 
conditions. The treatments were studied in four maize genotypes, DHM 117, DHM 121, NK 6240 and 
900M Gold grown under elevated temperature, elevated carbon dioxide and temperature, (grown under 
FACE & FATE facility) moisture stress, irrigated conditions and control. The results showed that, Protein 
content decreased across the cultivars under elevated temperatures and elevated CO2 conditions. Elevated 
temperature and elevated carbon dioxide resulted in decreased Fe, Zn, Ca, Mg and P content across 
the genotypes. The effect of increased temperature and elevated CO2 on crude fibre content in almost 
all genotypes of maize, but total carbohydrates were reduced with elevated temperature and elevated 
CO2. Cooking characteristics were also studied. This study showed that the grain nutritional composition 
on mineral nutrients content can be affected by elevated temperatures, elevated CO2 and moisture stress 
conditions. This information is beneficial for selecting varieties with high grain nutritional quality and 
efficient soil mineral nutrients use and uptake, traits that are related to seed production, seed quality and 
food and nutritional security in view of climate change.

Abstract No. 155

Efficacy of ameliorants for increasing crop productivity, profitability and soil quality 
in acid soils of Jharkhand

prabhakar mahapatra, Dhirendra Kumar Shahi 
Birsa Agricultural University, Ranchi, India 
prabhakarmahapatra@gmail.com

In Jharkhand, majority of soils are acidic (85% are having pH < 6.5) out of which 49% of the total 
geographical area under moderate to strongly acidic pH. Acidity–induced soil fertility problems coupled 
with traditionally less use of mineral fertilizers are often held responsible for low levels of crop productivity 
in the state. The main objective of this study was to evaluate the efficacy of ameliorants be it lime or 
FYM  for enhancing crop productivity, profitability and maintenance on soil health from the on-going 
ICAR-AICRP-LTFE under soybean-wheat cropping sequence. The response of crops to different fertilizer 
treatments were in order of NPK + FYM/lime> NPK >NP > N but the degree of response varied with crops. 
System productivity in terms of wheat equivalent yield was found to be 7.0 t ha-1under best management 
practices. Profitability can only be increased with use of judicious use of chemical fertilizers for food 
grain crops or with adoption of integrated nutrient management practices. It has also demonstrated 
that application of organic manure has a strong influence on sustaining high potential productivity and 
health of soil owing to its beneficial effect on aggregate and structural stability, water holding capacity, 
supply and retention of plant nutrients, biological nitrogen fixation, detoxifying impact on acidity and 
other physical, chemical and biological properties of soil.
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Abstract No. 156

Scaling up of mustard based cropping systems under conservation agriculture practices

RS Jat, HV Singh, RL Chaudhary 
ICAR-DRMR, Bharatpur, India 
rs.jat@icar.gov.in

Mustard cultivation in irrigated/rainfed areas of India has been experiencing low productivity mainly due 
to poor soil and water quality, high temperature at initial and late growth stages, and other external forces 
of climate change. A shift toward more sustainable cropping systems based on conservation agriculture 
principles may help in providing opportunities to conserve, and utilize the fatiguing natural resources more 
efficiently, and to enhance the production at reduced cost and energy. This research assessed the effect of 
no tillage and permanent beds with residue, and conventional tillage without residue in six mustard based 
cropping systems (pearl millet-mustard, sesame-mustard, green gram-mustard, maize-mustard, cluster 
bean-mustard and fallow-mustard) over 2 years (2016– 2018). Results showed that system productivity 
in terms of mustard equivalent yield was higher in maize-mustard system under permanent beds with 
residue (4.8 t/ha) followed by cluster bean-mustard (4.0 t/ha) under the same management compared 
to 2.5 t/ha in fallow-mustard under conventional management. Soil carbon content improved 27% in 
permanent beds over conventional tillage practices in 0-15 cm soil depth. Soil enzymes (cellulose, alkaline 
phosphatase and dehydrogenase) were found more in 0-15 cm soil depth in cluster bean-mustard system 
under permanent beds. Fallow-mustard system recorded lowest productivity and soil health parameters 
which may be shifted towards maize-mustard/cluster bean-mustard system under conservation agriculture 
to harvest better farm productivity per unit input, and system well-being.

Abstract No. 158

Actual and potential land productivity of some soils of Sohag-Red Sea road sides, 
Eastern Desert, Egypt

Ali R. A. Moursy1,2, A Abdelgalil1, M. S. Ibrahim1, A. A. Abd El-Hady3 
1Soil and water Department, Faculty of Agriculture, Sohag University, Sohag, Egypt. 2Soil Science and Agricultural 
Chemistry SSAC, Indian Agricultural Research Institute IARI, Delhi, India. 3Soil Department, faculty of agriculture, 
Cairo University, Cairo, Egypt 
ali_soils_2010@yahoo.com

  Egyptian government is focusing on the development projects, one of them being  the Sohag-Red Sea 
road as a part of Wadi Qena region with area of about 204 km2 lying  between 26ο.75, 26ο.65 latitudes (N) 
and 32ο.70, 32ο.90 longitudes (E) which will  improve tourism and agricultural activities. It is considered 
one of the most promising areas for agricultural expansion. The present work aims to apply GIS to evaluate 
actual and potential land productivity of the study area for mapping agricultural productivity. Seventeen 
soil profiles were chosen and horizon wise soil samples were collected, described morphologically and 
analyzed for their properties using standard methods. Nine land characteristics were taken into account 
viz. soil moisture content (H), drainage (D), depth (P), texture (T), soluble salts content (S), average nutrient 
content (M), organic matter content (O), mineral exchange capacity (A) and reserves of weatherable 
minerals (N). Accordingly, land productivity index was calculated. Results suggested that land productivity 
of the studied area could be improved by improving soil moisture and organic matter content to reach 
better land productivity (potential)  expressed as Potentiality Index. Arc GIS 10.1 software was  used to 
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generate actual and potential land productivity maps. These results could be of help to decision makers 
for  focussing on prospective agricultural areas and to achieve land reclamation and better agricultural 
production.

Abstract No. 159

A new dimension of agricultural waste management though integrated farming system.

Soumik Banerjee 
Ranchi Agriculture College,Birsa Agricultural University, Ranchi, India 
soumikbanerjee98@yahoo.com

India being an agrarian country, farmers are the backbone of the nation and its economy. In earlier days, 
farmers used locally available natural resources like crop residues, farm yard manures and other bio-
degradable materials for cultivation but now a days chemical fertilizers are being used to increase the 
fertility of the agriculture land. In this era of intensive agriculture the main motto has been to get the 
highest yield per unit area of land. But in this venture we are facing a lot of problems especially with the 
wastes generated in agricultural activities. In recent years, the quantity of agricultural waste has been 
rising rapidly all over the world. These wastes possess a very high toxicity and threat to the environment, 
thus we have to develop technologies and methods for proper utilization and disposal of these wastes. 
Thus, agricultural wastes can be transformed into a wealth through proper utilization.

Abstract No. 160

Inoculation effect of plant growth promoting rhizobacterial consortia on nitrogen 
supply, growth and grain yield attributes of wheat

Diksha Vishwakarma 
RAK College of Agriculture , Sehore, India 
dikshavishwakarma55@gmail.com

Present investigation was conducted to study “Inoculation Effect of Plant Growth Promoting Rhizobacterial 
Consortia on Nitrogen supply, Growth and Grain yield Attributes of Wheat.” Results indicated the highest 
nitrate reductase activity with inoculation of PGPR at recommended dose of N fertilizer compared to all 
other treatments, indicating bioinoculant on availability of N. The highest root length was recorded in 
T4 (50%N+ Consortium of PGPR) which was statistically at par with T6 and T5. The root length measured 
for T2 (Consortium of PGPR only). 
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Abstract No. 161

Sorption of flouride in some soils of varying phosphate status of West Bengal and 
Meghalaya

Ambika Prasad Mishra 
Bidhan Chanra Krishi Viswavidyalaya, Nadia,West Bengal, India. Orisssa University Of Agricultural and Technology, 
Bhubaneswar,Odisha, India 
ambika123mishra@gmail.com

An investigation was carried out to generate information whether long term application of phosphate, 
often phosphate rocks, helps accommodation of fluoride in soils. Also a comparison was made between 
sorption-desorption of fluoride and phosphate. There was no evidence of build-up of soluble fluoride in 
soil. When phosphate status of the soil was low, fluoride showed sorption-desorption hysteresis that is 
the desorption curve differed from the sorption curve. When the phosphate status of the soil was higher, 
this was not the case. It was speculated that the fluoride ion, being smaller, might have been able to 
penetrate pores blocked by previous reaction with phosphate, but this did not happen probably because 
of increased negative charge of the surface caused by the previous application of phosphate and this 
appeared to be more important cause of the decreased penetration than physical blocking of pores. 

Abstract No. 165

Potential technologies for doubling farmers’ income by 2022 in Eastern India

SS Singh, A Haldar 
ICAR-Agricultural Technology Application Research Institute (ATARI), Kolkata , Kolkata, India 
sssinghpatna@gmail.com

Agriculture has been the way of life and continues to be the single most important livelihood of the rural 
masses in Eastern India, particularly West Bengal, Odisha and Bihar, where 90 per cent of the cultivators 
are small and marginal farmers  (less than 1 ha land holding). Eastern India is bestowed with diverse 
natural resources, varied agro-climatic conditions, good soil of alluvial tract, a remarkable percentage of 
land under cultivation, abundant sunshine, ample water resources, a large number of livestock and vast 
human resources. Thus, Eastern India has made remarkable achievements in agriculture and allied sectors 
during post green revolution period. However, the farmers’ income remains low in relation to income of 
those working in the non-farm sector and it leads to the emergence of agrarian distress. Hence, the target 
set to double farmers’ income by 2022 is central to make a sense of income security to the farmers and 
promote farmers’ welfare. KrishiVigyan Kendra (KVK) of ICAR, the largest national agricultural extension 
network in the country, is working sincerely to realize institute research outcomes at the farmers’ field. 
Many technologies have been identified by KVKs to achieve doubling farmers’ income in Eastern India. 
Some potential technologies for bring about success are natural resource management (NRM), resource 
conservation technologies (RCTs), crop diversification, integrated farming system (IFS), integrated nutrient 
management (INM), farm mechanization, protected cultivation practices, improved animal husbandry 
practices, modern fish production techniques, application of climate resilient technologies, secondary 
agricultural practices and post-harvest technologies. 
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Abstract No. 169

Yield maximization of wheat (Triticum aestivum L.) through fertilizer and FYM application 
with lodging management in Eastern sub-Himalayan plains of India

Triptesh Mondal, Biplab Mitra 
Uttar Banga Krishi Viswavidyalaya, Coochbehar, India 
mondaltriptesh@gmail.com

A field experiment was conducted during winter season (rabi) of 2016–17 and 2017–18 at the instructional 
farm of Uttar Banga Krishi Viswavidyalaya, Coochbehar, West Bengal to obtain the maximum yield 
through nutrient management and crop lodging control in wheat (Triticum aestivum L.). The experiment 
was carried out in a split-plot design, with fertilization options in mainplot and growth regulator spray 
options in subplot. The treatment receiving 150% N-P-K (225:39.24:49.80 N:P:K kg ha-1)  along with 15 
t ha-1 FYM (F3) resulted in highest number of tiller production (525.833 at 60 DAS) and increased total 
biomass (13.843 t ha-1) than all the other fertilization options. As indicated from the significant higher 
results recorded in the yield components for F3 reflecting the superiority of this treatment in obtaining 
highest grain yield (5.613 t ha-1). 150% N-P-K treatment (F2) resulted in 5.300 t ha-1 grain yield. Plant height 
was recorded 1-11% lower in growth regulator applied treatments (G1, G2 and G3) than control (G0) at 
different dates of observation (60 DAS, 90 DAS and Harvest) after spraying. Two sprays of tebuconazole 
(0.1%) at 1st node and flag leaf (G2) (3.442) provided lower lodging score than G0 and gave good reliability 
of this treatment in protecting the yield potential of the crop. F2-G2 treatment combination indicated the 
superiority towards benefit-cost ratio (2.61:1). From the results, it can be concluded that F2-G2 treatment 
combination might be adopted instead of F3 based treatment combinations to obtain sustainable good 
yield and lodging control with higher profit.

Abstract No. 170

Fodder production technologies for climate resilience

Sunil Kumar 
ICAR- Indian Grassland & Fodder Research Institute, Jhansi, India 
sktiwari98@gmail.com

The resilience and sustainability of fodder and food crops in Indian agriculture is quite obvious in changing 
climatic scenarios. To sustain the profitability of livestock, the availability of quality feed and forage is of 
paramount importance. The fodders are mainly grown in patches and marginal and sub marginal lands 
with minimal resources. However, due to deviation in various components of climate, the competition 
dynamics, the composition of mixed cropping and productivity will be affected to a variable degree. 
To address the effect of climate variability on the existing cropping systems, there is a need to increase 
resources use efficiency to sustain the productivity of fodder based cropping systems. Therefore, these 
adaptations can be at the level of individual farmer, farm, society, village, and watershed or even at a 
national level. Researches have shown that to enhance the resilience and sustainability, there is a need to 
adopt perennial forage based cropping systems in conjunction with resources conservation practices under 
changing climate vulnerabilities. Innovative approaches of water conservation along with livestock based 
integrated farming system have tremendous potential to meet twin objective of ensuring profitability 
and sustainability of rural livelihood. Similarly, agroforestry land use increases livelihood security and 
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reduces vulnerability to climate and environmental change. There are ample evidences to show that the 
overall biomass productivity, soil fertility improvement, soil conservation, nutrient cycling, microclimate 
improvement and carbon sequestration potential of an agroforestry system is generally greater than 
that of an annual system. 

Abstract No. 172

Agronomic evaluation of zinc oxide nanoparticles-embedded NPK complex fertilizer 
in transplanted rice

Kirttiranjan Baral, Dinesh Kumar, Yashbir S. Shivay, Bisworanjita Biswal, Rahul Sadhukhan 
IARI, New Delhi, India 
kirttiagroiari111@gmail.com

Millions of people in India depend upon rice. But, the stagnating productivity of this crop is a great 
concern. The major reason could be decreased soil fertility. Balanced fertilization of soil could raise the 
productivity and prevent soil fertility degradation. The RCFL, Mumbai has developed ZnO nanoparticles 
(NP) embedded (emb.) N:P:K (15:15:15) complex fertilizer (CF), which seems to economize NPK use in 
rice. A field experiment on rice was conducted at IARI, New Delhi during kharif 2018. This focused on 
reducing NPK amount by embedding ZnO NP in NPK (15:15:15) complex fertilizer.The treatments (10) 
comprised of : absolute control; ZnO NP alone; 100% RDK through CF; 100% RDK through CF+ZnSO4; 
100% RDK  through CF +ZnO; 100% RDK through ZnO NP emb. CF; 75% RDK through ZnO NP emb. CF; 
50% RDK through ZnO NP emb. CF; 25% RDK through ZnO NP emb. CF; 12.5% RDK through ZnO NP emb. 
CF, which were allocated in RBD with 3 replications. The rice crop was transplanted on 2nd   week of July 
2018 and harvested on 1st week of November 2018. Preliminary results suggest that significant amount 
of NPK fertilizers can be saved by using the ZnO NP emb.CF  over no ZnO NP emb. CF    and application of 
75% NPK through ZnO NP emb. CF  was superior to 100% NPK CF + ZnSO4 @ 5kg Zn/ha and 100% NPK  CF 
+ zinc oxide @ 5kg Zn/ha, and rest of the treatments.Thus 75% NPK through ZnO NP emb. CF is the best 
treatment as it saved 25% NPK fertilizers. 

Abstract No. 174

Nitrous Oxide emission from black gram soils of the northwest Indo Gangetic Plains

Prakash Dewasi, Niveta Jain, Namita Das Saha, Om Kumar, Debashish Chakraborty, Arti Bhatia 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
nivetajain@gmail.com

Agricultural activities contribute 20% to the global annual atmospheric increase in GHGs. The majority 
of GHG emission in agricultural sector occurs at the primary production stage due to use of agricultural 
inputs. Pulses are one of the integral components of sustainable crop-production with low input. India 
accounts for 25% of global pulse production from 35% of global area. Black gram is grown in India with 
the total area of 3.06 mha and 1.70 mt of productivity. A field experiment was conducted to quantify the 
N2O emission from black gram soils of northwest IGP. The treatments included absolute control, control 
with summer moong bean biomass, crop control (no N), recommended fertilizer, 50% N with biomass 
and 100% N with biomass. The N2O flux ranged between 4.58 and 17.91 N2O gha-1d-1. The cumulative 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 176

Natural Resource ManagementDay-1 :  21 February, 2019

N2O emission varied from 357.08 to 637.04 N2O gha-1 among different treatments. Denitrification (DNF) 
in the soil ranged between 1.34 to 2.42 kg N2O ha-1 during the crop growing season. DNF had significant 
positive correlation with N2O emission on 60 and 75 DAS. Emission of N2O increased from 70 DAS due to 
heavy rainfall event on 73 DAS and decomposition of nodules as evident from high nitrogenase enzyme 
activity. Nitrogenase enzyme activity was found to have significant correlation with nodule biomass. 
Study revealed that application of moongbean biomass to soil contributed 187 gha-1 of N2O emission 
to the total emission whereas contribution of black gram crop without fertiliser application was  141.72 
gha-1 and N fertiliser (@ 15 kgha-1) 58.23 gha-1season-1.

Abstract No. 175

Quality evaluation of organic manures

Santhiya K, Usha K E  
Kerala Agricultural University, Thrissur, India 
usha.ke@kau.in

Quality analysis of organic manures viz. cow dung (desi), cow dung (cross bred), buffalo dung, goat manure, 
chicken manure, rabbit manure, pig manure, quail manure, horse dung, elephant dung and vermi compost 
was carried out in the Department of Agronomy, College of Horticulture, Kerala Agricultural University. The 
physical, chemical and biological properties were analyzed. The highest moisture content was observed in 
cow dung (cross bred) and quail manure (80%). All the manures were neutral to alkaline with a pH ranging 
from 7.3 to 8.6 and the electrical conductivity ranged from 0.01 to 0.16 dsm-1.The highest organic carbon 
content (49.1%) and C:N ratio (98:1) were recorded in elephant dung. The N,P and K content significantly 
varied among the treatments.Rabbit manure and vermi compost recorded the highest N (1.8%) while pig 
manure had the highest P content (0.8%). Rabbit manure had the highest content of K (1.3%) also. Heavy 
metals viz: Cd,Cr,Ni,Pb,As and Hg were also detected in the organic manures.The contents of Hg and As 
have slightly exceeded the specifications prescribed by the FCO in goat, rabbit, pig and quail manures 
whereas the other values were within the safe limit.Ranking based on the statistical analysis of quality 
parameters revealed the superiority of vermi compost followed by chicken manure.

Abstract No. 177

Potassium-release characteristics of soils in relation to clay mineralogy under two 
contrasting land use systems

Anshuman Das1, Dipak Ranjan Biswas1, Debarup Das1, Ruma Das1, Prasenjit Ray2, Avijit Ghosh3 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-NBSS&LUP, Regional Centre, Jorhat, Assam, 
India. 3ICAR-Indian Grassland and Fodder Research Institute, Jhansi, Uttar Pradesh, India 
anshumandasiarissac@gmail.com

Potassium (K) is an essential element for plants growth and it is a dynamic element in soil environments. 
Fertilization and crop growth often make soil K unbalanced because of the effects on soil K release. 
Although the distribution of K+ forms differs from soil to soil as a function of the dominant clay minerals 
present, total soil K+ reserves are generally large. Release also depends on the level of K+ in the soil solution 
and the type of clay minerals present in the soil. Keeping this in view, a study was conducted to assess 
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the release kinetics of soil K in relation to clay mineralogy. For this, soil samples (Inceptisol) (0-15, 15-30 
and 30-60 cm) were collected from forest and rice-fallow land use systems of Assam. Release kinetics of 
K was studied by 0.01 M oxalic acid extracted up to 2184 h. The initial K-release rate was found to be well 
correlated with cumulative K  release in soil. The cumulative K release was found to be higher in the forest 
system than the rice-fallow system under all the three depths. The forest system was dominated by illite, 
whereas the rice-fallow system was dominated by kaolinite and illite-kaolinite interstratified minerals. 
The rice-fallow system would require frequent applications of adequate amounts of K through fertilizer 
or manures for sustenance. Therefore, need for K addition is much higher in the soils under rice-fallow 
system than under forest system.

Abstract No. 180

Use of isotope hydrology in paleoclimatic studies

Athira C.R. 
COAE&T.CCS HAU Hisar, Hisar, India 
athira_c_r@hau.ernet.in

Hydrology is the science of water. It deals with water of the earth and its atmosphere. Isotopes are nothing 
but variants of a particular element with a differing mass number. Integration of isotopic techniques with 
hydrology had been useful both qualitatively and quantitatively in groundwater as well as surface water 
studies including delineating the origin, recharge area, the linkage between water bodies and paleoclimatic 
conditions. The invention of highly sensitive equipment like isotopes ratio mass spectrometer and 
accelerated mass spectrometer has increased the horizon of this approach much wider.  The enrichment or 
depletion of stable isotopic composition in the water bodies due to evaporation or condensation serves as 
the basis of these studies. Consequently, the isotopic signature depends on the environmental parameters 
such as the source of moisture, continent, altitude etc., which indirectly indicates the prevailed climatic 
condition during the recharge. Measurements and interpretation of stable isotopes in conjunction with 
radioisotope dating technique provides unique information to better analyze the paleoclimatic condition.

Abstract No. 192

Soil health cards: Good data-sets for making maps of edaphic factors

Nageswara Rao D.V.K. 
ICAR - Indian Institute of Rice Research, Hyderabad, India 
DVKN.Rao@icar.gov.in

Precision agriculture means precise use of information about crop production factors.  Natural resource 
management aims at realising the uniform best from genetic potential.    Thus, knowledge of spatio-
temporal behaviour of edaphic factors of a region is of help. The degree of precision of soil theme maps is 
directly related sampling intensity.  Data in ‘Soil Health Cards’ (SHC) are of great value to map the dynamics 
in soil properties to help precise soil management.  These data are not only the latest ones but also have 
scope for revision from time to time.  Besides, soil sampling sites are geotagged, which enhances the 
dependability on sampling.  Considering the reality, an exercise to generate soil theme maps from the 
information given in SHCs was taken up.  Coordinates of sample sites in every village of West Godavari 
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district of Andhra Pradesh were cross checked with Google Earth plus unrelated and duplicate coordinates 
were eliminated and outlier analysis retained 12955 rectified points.   9055 points (70%) were interpolated 
for pH, EC, OC, available nitrogen, phosphorus, potassium, sulphur, iron, copper, zinc, manganese, boron by 
different geostatistical methods.  Validation was done with 3915 points (30%).  Inverse distance weighting 
interpolator was better than Ordinary Kriging with less RMSE.  This exercise showed soil health cards 
could be used for classification required in soil and crop management.  Although farmers may get due 
recommendations based on SHC, theme maps so generated are of higher precision useful in unsampled 
areas.  The results indicated that geostatistical techniques offer a solution in making such maps from SHCs.

Abstract No. 193

Effect of Mycorrhiza & Azotobacter on changes in microbial community and nutrient 
availability in Maize Rhizosphere in Acid soils of Jharkhand,India

D.K. Shahi1, Varun Kumar1, Arvind Kumar1, B.K. Agarwal2 
1Birsa Agricultural University, Ranchi, India. 2Birsa Agricultural University, Ranchi , India 
dksbau@gmail.com

A micro plot field experiment was conducted to assess the effect of combinations of mycorrhiza (Give 
the name of genera and species and preferably use the tem AM-Arbuscular mycorhizae) and Azotobacter  
and chemical on changes in the microbial community and nutrient availability in maize rhizosphere. 
Three levels of inoculants i.e. Mycorrhiza, Azotobacter and AM + Azotobacter were applied with 4 levels of 
plant nutrients i.e. 0,50, 75 and 100% RDF. Better establishment of microbial inoculation was found with 
100% RDF + dual inoculation. Application of AM + Azotobacter with 100% RDF significantly increased the 
grain yield (43.7 q ha-1) and stover yield (64.9 q ha-1). Dual inoculation supplemented with 100% RDF also 
improved the nutrient availability in of the maize rhizosphere.  Results indicated that availability of N, P, 
K, Ca, Mg, Zn, Cu and Fe increased with AM + Azotobacter dual inoculation with RDF treated plots. The 
maximum availability of N, P, K, Ca, Mg, Zn, Cu and Fe was recorded in soil with AM + Azotobacter treated 
plot in combination with 100 % RDF. Nutrient uptake enhanced with increasing level of fertilizer with 
dual inoculation-give some values. Microbial application supplemented with 100 %RDF too contributed 
improving yield, yield attributes and uptake of nutrients and nutrients losses. Monitoring of rhizospheric 
microbial population – what activities was done for increased bio-chemical activity can be a useful index 
for assessing good crop condition through application of RDF with dual inoculation in acid soil.

Abstract No. 199

Role of plant nutrients for sustainable sugarcane production

Om Prakash1, Ajay K. Sah1, Brahm Prakash1, Pallavi Yadav2,1 
1ICAR-Indian Institute of Sugarcane Research, Lucknow, India. 2Chandra Bhanu Gupt Ag PG College, Lucknow, India 
dromprakashiisrlucknow@gmail.com

Plant nutrient management  plays vital roles in crop growth,  juice composition and accumulation of sugar 
in cane stalk. The study  revealed that sugarcane crop of 100 t/ha removes 208, 53, 280, 3.4, 1.2, 0.6, 0.2 
and 30 kg N, P, K, Fe, Mn, Zn, Cu and S, respectively.  Nitrogen application helps in higher cane productivity 
by raising number of millable canes and total stalk weight. Application of phosphorus  influences length, 
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girth, population and yield of millable canes and the response becomes more pronounced at higher levels 
of nitrogen. Potassium is essential for sugarcane for synthesis and translocation of proteins as well as 
carbohydrates and is involved in the process of sucrose accumulation in plants. The role of potassium  in 
plant-water relations is well recognized and its top dressing at late stage is advocated to minimize the 
adverse effect of severe soil moisture stress during drought. Sulphur is directly connected with N utilization 
possibly by increasing nitrate reductase activity. Foliar application of micronutrients (Zn, Fe, Cu) have been 
found effective in increasing cane yield. Inoculation with Azotobacter and Azospirillum under graded levels 
of nitrogen also increases cane/sugar yield. Gluconacetobacter diazotrophicus has also shown an excellent 
property of biological nitrogen fixation. Press-mud cake has advantageous effects physico-chemical and 
biological properties of soil. Use of liquid/semi-liquid distillery effluent increases cane yield significantly. 

Abstract No. 207

Importance of weather based agriculture under changing climate scenario

Ananta Vashisth, P Krishanan, R S Baloda 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
ananta.iari@gmail.com

Weather is one of the most important factors determining success or failure of agricultural production. It 
effects on every phase of growth and development of plant. Any variability in the weather during the crop 
season would affect the crop growth and finally the quality and quantity of the produce.  The complete 
avoidance of all farm losses due to weather factor is not possible but it can be minimized to some extent 
by making adjustments through timely and accurate information of weather forecast. Weather based 
agriculture help in increasing the production and income of the farmers by suggesting them the suitable 
management practices according to the weather conditions. A study was done for analyzing the impact 
of weather based agriculture during Kharif 2016 and Rabi 2016-17 seasons. For assessing the impacts 
of weather based agriculture, farmers doing weather based agriculture and farmers not doing weather 
based agriculture were selected from different villages of NCR. Results showed that the farmers, who 
followed the weather based agriculture, are able to reduce the input cost and increase in the net profit 
as compared to the farmers who did not follow the weather based agriculture. Weather based agriculture 
helps to increase agricultural production, increase efficiency in the use of water, reduce costs of inputs, 
labor, energy, reduce losses, risks, reduce pollution and improves quality of yield with judicious use of 
agricultural chemicals. Thus, weather based agriculture is a useful tool for enhancing the agricultural 
production and income of farmers by reducing the farm input cost.

Abstract No. 211

Agricultural diversification options for managing human-wild life conflict

D.S. Rana, Anil Kumar Choudhary, Pooja Pande 
ICAR-Indian Agricultural Research Institute , New Delhi, India 
dsrana5554@gmail.com

Raiding of crops, vegetables, fruits, spices and medicinal & aromatic plants by the wild animals and stray 
cattle is a major form of human–wildlife conflict (HWC) and presently this is the most serious problem 
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of Indian agriculture. The damage caused by wild animals has negative impacts on rural livelihood. 
Agriculture damage/losses due to wild animals are 100%, if the suitable preventive and control measures 
are not adopted. Farmers have abandoned cultivation of arable land ranging from 20 to 50% in hilly 
states due to this conflict. In the recent past, the magnitude of conflict has increased many folds due to 
various reasons. In India, almost all the states especially Kerala, TN, Karnataka, UP, HP, UK, WB and Assam 
are facing threat from wildlife such as blue bulls, sambar deer, wild boars, monkeys, languor etc.as well as 
stray cattle. Measures adopted to manage the HWC includes ITK, scarer/repellents, physical/biophysical 
barriers, agricultural diversification, animal population control measures and shifting of wild animals to 
non-conflict area etc. Among these measures, agricultural diversification is eco-friendly, cost effective 
and economical. For example, in monkey menace area, cultivation of turmeric, ginger, Colocasia, red 
chilies, tea, mulberry, agave, medicinal & aromatic plants, dairy farming, sheep & goat rearing, poultry, 
apiculture, sericulture, fish culture, protected cultivation of high value crops are the best options. Solar 
electric fencing is also an effective and economical measure to save the high values crops from wild 
animals. Forest diversification to ensure food supply to wild animal in the forest will reduce pressure on 
cultivated land.  

Abstract No. 222

Effect of poor quality water irrigation and crop residues incorporation on potassium 
dynamics of the soil

Snigdha Chatterjee1, Om Prakash Choudhary2 
1Bidhan Chandra Krishi Viswavidyalaya, Kalyani, India. 2Punjab Agricultural University, Ludhiana, India 
snigdhachat160@gmail.com

The present research was conducted to study the influence of long-term poor quality water and crop 
residue incorporation on physico-chemical properties and potassium dynamics of rice-wheat system in 
2016-17. There were 16 treatments involving irrigation water qualities and crop residue treatments: canal 
water, sodic water, sodic water plus gypsum and saline water; wheat straw to rice crop, rice straw to wheat 
crop, both rice and wheat straw (@ 6 t ha-1 each) and the control. Results showed that poor quality water 
significantly increased soil pH, EC, soluble salts, SAR, ESP, CaCO3, BD while decreased OC, infiltration rate 
and all the K fractions viz. water soluble K (WSK), exchangeable K (ExK), non-exchangeable K (NEK) in soil 
which improved by crop residues incorporation. The water soluble K and ExK decreased with depth while 
NEK and total K increased with soil depth. Simple Elovich and first order model with higher R2 values (≈0.98) 
evidenced best K release kinetics models over others. Potassium concentration and uptake by wheat and 
rice grain was lowered when irrigated with poor quality waters. A 30-day incubation experiment revealed 
that application of nascent salinity induced by adding two levels (@ 40 and 80 mmol l-1) of NaCl increased 
WSK, ExK by releasing more K from non-exchangeable sites over long-term saline water irrigation in 
the field. The study showed that adverse effects of saline and sodic irrigation on K fertility can be more 
effectively managed by incorporation of crop residues over potassic fertilizers application.
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Abstract No. 225

Study of spatial variability status of major nutrients and cationic micronutrients for 
BHU agricultural farm

Biswabara Sahu1, Amlan Ghosh2 
1BCKV, Kalyani, India. 2IAS, BHU, Varanasi, India 
biswabara.kunu94@gmail.com

Spatial fertility status of any cropping land is one of the prime factors to regulate the outcome of that piece 
of land. With the advancement of technology, knowledge of this variability status is proved to conduct site 
specific nutrient management (SSNM). It is one of the acceptable concepts to solve the greatest challenges 
of ensured food security and zero hunger. It is reliable to optimize food production along with restricting 
excess use of the input by adopting management practices according to field variability and availability of 
resource, technology. GIS (Geographical Information System), and GPS (Global Positioning System) are the 
best accompanying tools to address the variation in the field and can result as a form of soil map. The soil 
fertility maps are prepared using ArcGIS 10.3 software with 545 surface soil samples collected in 20-20m 
grid method during the month of April-May, 2017 from the BHU agricultural research farm. Mapping was 
done by interpolation of point values through IDW, exponential and spherical krigging methods to get 
variability trend of the entire area. Different best fits for major and cationic micronutrients were chosen by 
observing the geostatistical parameters namely nugget/sill ratio and R2 value. Geostatistical representation 
of spatial autocorrelation is also done using the semi-variogram study of the analyzed parameters. Field 
variability maps can be used for fertilizer recommendation for pre-set yield target depending on soil-
crop-variety-fertilizer- climate-management interaction for a given situation.

Abstract No. 230

Optimization of recommended dose of NPK fertilizer in aquaculture effluent treated 
Salicornia brachiata Roxb.

Ampee Tasung1, Sonal Tripathi2, Rattan Patil3, Ajeet Bafna2, Bishal Gurung4 
1ICAR RC NEH, Basar, India. 2Navsari Agricultural University, Navsari, India. 3Soil and Water Management Research 
unit , Navsari, India. 4ICAR-IASRI, Delhi, India 
ampeetasung@gmail.com

Salicornia [WU1]  Brachiata Roxb. is potential halophyte to reclaim saline and sodic soil. Hence, it is 
imperative to carry out location specific standardization of NPK recommended dose fertilizer (RDF) to 
increase the yield of Salicornia while preserving soil fertility. Therefore, a field experiment was carried 
out using split plot design with sources of irrigation water (S1-sea water, S2-aquaculture effluent) as 
main plot and combination of methods of sowing (M1-broadcasting, M2-line sowing with spikelet) and 
levels of fertilizer (F1-No fertilizer, F2- 125: 37.5: 25 RDF of NPK, F3- 250: 75: 50 RDF of NPK) as subplot in 
four replications at Coastal Soil Salinity Research Station, Dhanti–UmBharat[WU2], Navsari, Gujarat. The 
results showed that soil available N, Cu, CEC and WSA (>1 mm) significantly increased with aquaculture 
effluent irrigation and 100 per cent RDF of NPK. The interaction effect between aquaculture effluent 
irrigation and 100 per cent RDF of NPK had a significant influence on soil available Cu variation. However, 
the optimum RDF of NPK might not be 100 percent RDF, so in order to prove  the hypothesis carrying 
out an experiment will be uneconomical. Thus to optimize the RDF of NPK for Salicornia crop we used 
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response surface methodology. It is a powerful tool for precision farming which helps in saving time, 
space and money. Hence, using response surface methodology it was estimated that optimum NPK RDF 
combination that increased the soil available N was 295:88.5:59, soil available Cu was 265:79.7:53.1, soil 
CEC was 93.1:27.9:18.6 and percent >1mm (WSA) was 290:87:58.

Abstract No. 232

Distribution of carbon stock and aggregate associated organic carbon in cotton growing 
soils of South Gujarat

Suresh Bambhaneeya1, A Das2, V.P. Usadadia2 
1Anand Agricultural University, Anand, India. 2Navsari Agricutural University, Navsari, India 
suresh10soilchemist@yahoo.in

The present investigation was carried out with an objective to evaluate the carbon stock and aggregate 
associated organic carbon in cotton growing soils of south Gujarat. Soil organic carbon (SOC) stock 
gradually decreased down the profiles in both irrigated and rainfed situations. However, extent of decrease 
was not uniform and was found to vary from profile to profile for any particular depth in both the situations 
and thus, mean SOC stock at 0-15, 15-30, 30-60, 60-90 and 90-120 cm soil depth of irrigated profiles were 
15.0, 12.6, 21.5, 19.3 and 15.3 t ha-1, respectively. Similarly, mean SOC stock at 0-15, 15-30, 30-60, 60-90 
and 90-120 cm soil depth of rainfed profiles  were 12.2, 10.0, 19.3, 15.6 and 12.7 t ha-1, respectively. Mean 
SOC sequestered in macro -WSA (> 0.25 mm) of 11 irrigated profiles at varying depths ranged from 8.3 to 
15.8 t ha-1 and the mean SOC stored in profiles (0-120 cm) was 54.9 t ha-1, while the concomitant values 
for rainfed profiles were 5.8 to 12.7 t ha-1 and 40.6 t ha-1, respectively. Similarly, Mean SOC sequestered 
in micro-WSA (< 0.25 mm) of 11 irrigated profiles at varying depths ranged from 4.3 to 7.1 t ha-1 and the 
mean SOC stored in profiles was 28.7 t ha-1, while the concomitant values for rainfed profiles were 4.2 to 
7.7 t ha-1 and 29.5 t ha-1, respectively indicating SOC sequestered in micro- WSAs were more stable and 
would remain for longer periods as compared to macro- WSAs for continuous disturbance and dynamism 
of macro-WSAs due to tillage operation. 

Abstract No. 233

Depth wise distribution of soil chemical properties in irrigated and rainfed cotton 
growing belt of South Gujarat

Sureshkumar Bambhaneeya1, A. Das2, V.P. Usadadia2, H.P. Patel2 
1Anand Agricultural University, Anand, India. 2Navsari Agricultural University, Navsari, India 
suresh10soilchemist@yahoo.in

The soil pH, EC, ESP, SOC and SIC  irrigated pedons ranged from 7.81 to 8.14 (neutral to very strongly 
alkaline), 0.62 to 9.40 dS m-1 (low to high salinity), 1.3 to 19.7, 2.40 to 8.85 g kg-1 (low to medium) and 
0.78 to 12.60 g kg-1(low to very high), while the corresponding values  rainfed pedons were 7.85 to 8.54 
(mildly to strongly alkaline), 0.27 to 2.95 dS m-1 (normal to saline), 3.1 to 16.6, 2.10 to 7.20 g kg-1 (low to 
medium) and 1.02 to 22.22 g kg-1 (low to very high), respectively. Available N, P2O5, S and DTPA-Fe, Mn, 
Zn and Cu in irrigated pedons varied from 111.4 to 303.2 kg ha-1 (low to medium), 17.1 to 63.3 kg ha-1 
(low to high), 6.5 to 20.1 ppm (low to marginally high), 2.47 to 10.42 mg kg-1 (low to high), 4.02 to 16.88 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 183

Natural Resource ManagementDay-1 :  21 February, 2019

mg kg-1 (low to high), 0.06 to 0.51 mg kg-1 (low to medium) and 0.48 to 4.02 mg kg-1 (medium to high), 
while the corresponding values rainfed pedons were 94.7 to 299.8 kg ha-1 (low), 10.8 to 57.1 kg ha-1 (low 
to marginally high), 6.2 to 18.7 ppm (low to medium), 1.63 to 10.27 mg kg-1 (low to high), 3.09 to 14.90  mg 
kg-1  (low to high), 0.08 to 0.48 mg kg-1  (low) and 0.40 to 4.34 mg kg-1  (medium to high), respectively. 
Means of above available nutrients were found slightly higher under irrigated situations compared to 
those  rainfed situation. Rainfed situation and surrounding areas need SOC content improvement through 
addition of various organic sources. 

Abstract No. 236

Millets production and prospects in India - An economic overview

Chikkathimmegowda H R, Amrutha Thippeswamy 
IARI, New Delhi, India 
hrchikkathimmegowda@gmail.com

Millets are small-seeded grasses that are hardy and grow well in dry zones as rain-fed crops. They are the 
traditional crops of 2.5 billion people living in the drylands (FAO,2013).They include jowar, bajra, ragi, 
foxtail millet, barnyard millet, kodo millet etc. Millets are grown worldwide in developing countries like 
India. Millets are gaining importance because of their health and nutritional properties and resilience 
to climate change. The present study focused on production and prospects of millets, nutritional and 
ecological importance of millet cultivation with the climate change. Cuddy Della Vella Index employed 
to analyze the extent of instability in production. The results revealed that millet cultivation was highly 
instable as compared to rice and wheat. Hazell Decomposition analysis was used to study the growth in 
production of millets. The results showed that the change in gross return is attributed to change in the 
interaction of price and yield components.  There has been a drastic decline in area and production of 
millets over the years. The main reason could be the prioritization of cereals such as rice and wheat for 
intensive farming. The awareness about millets is low among consumers, policy makers, industry and 
R&D sector. The majority of the R&D investment, policy support and development aid goes for the big 3 
cereals viz., rice, wheat and maize. Promotion of production by driving consumer demand, developing 
efficient processing technologies and price support in the form of MSP will help stabilize the production 
and area under millets. 

Abstract No. 252

Agri-silvi-horti system for production immobility in Bundelkhand region of Uttar 
Pradesh

Vinita Bisht1, Shweta Soni1, Gaurav Gaurav2, Arbind Kumar Gupta1 
1BUAT, Banda, India. 2KVK,Mahoba, BUAT, Mahoba, India 
jyotivinita89@gmail.com

The Bundelkhand economy is largely dependent upon agriculture, owing to its predominantly rural 
population. Peoples’ livelihood is mainly based on subsistence, rain-fed, mono-cropping and small-scale 
livestock production, with wheat, legume and oilseeds being the predominant crops. The uncertainty of 
rainfall along with poor quality soil and low organic matter, nutrients makes agriculture difficult in many 
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parts of Bundelkhand. Throughout the year the people here face water scarcity for both agriculture and 
domestic use. Large numbers of farmers are highly dependent on the monsoon rains for agricultural 
activities and mostly cultivate only in rabi season. The continuous mono-cropping without adequate 
fertilization has led to soil fertility depletion and subsequent low crop yields. However, in recent times, 
the awareness of farmers in Bundelkhand region of Uttar Pradesh has increased to adopt agri-silvi-horti 
system over mono-cropping due to its importance. Woody perennial with intercropping of annual crops 
is one of the best options for production security and sustainability in this region. Agri-silvi-horti model 
is an approach to increase land productivity in low-external-input, resource-limited situations of rainfed 
area of Bundelkhand region. 

Abstract No. 261

Reactive N losses under different agri-management practices in rice

Arti Bhatia1, Renu Singh1, Niveta Jain1, SK Bandopadhyay1, Julia Drewer2, Mark Sutton2, Himanshu Pathak3 
1ICAR-IARI, New Delhi, India. 2CEH, Edinburgh, United Kingdom. 3ICAR-NRRI, Cuttack, India 
artibhatia.iari@gmail.com

Optimization of agricultural nitrogen (N) use is a key global challenge.  A combination of agronomic 
management practices can contribute to raising the nitrogen use efficiency (NUE) and reduce the losses of 
reactive N to the environment (including NH3, N2O, NH4

+, NO3
-, etc.) and thereby contributing to increased 

resilience of Indian agriculture. We quantified the reactive N losses in rice as affected by sources, timing 
and N management practices in rice-wheat system. Five treatments were selected for this experiment 
and they were Neem coated urea, Leaf colour chart based Neem coated urea, Prilled urea, 50%N through 
FYM + 50% N through NCU+ bio fertilizer and unfertilized control growing one rice cultivar of Pusa-44 
under continuous flooding and intermittent irrigation. Measurements were carried out for quantifying 
fluxes of NH3 volatilization, N2O emission, leaching losses, denitrification losses, soil available N, N uptake 
besides CH4 emission, crop growth and yield parameters. The total N loss in rice due to different N loss 
pathways ranged from 12 to 32 kg N ha-1 under the different treatments.  The % N loss of the applied N 
was lowest at 24% in LCC based N application.

Abstract No. 263

Jatropha curcas as the potential phytoremediation agent in the paper mill and municipal 
wastes contaminated soils of Assam

Pallabi Borah1, Tanmoy Karak2, Latha Rangan3, Sudip Mitra1 
1Centre for Rural Technology, Indian Institute of Technology Guwahati, Guwahati, India. 2Upper Assam Advisory 
Centre, Tea Research Association, Dikom, Dibrugarh, India. 3Department of Biosciences and Bioengineering, Indian 
Institute of Technology Guwahati, Guwahati, India 
sudipmitra@yahoo.com; sudipmitra@iitg.ac.in

Jatropha curcas is well studied for its potential role as an alternative source of fuel i.e. biofuel. The aim 
of the present study was to assess the phytoremediation potential of Jatropha curcas. Pot experiments 
were conducted in soil contaminated with paper mill and municipal wastes soil with the combination of 
control (forest) soil @ 0%, 25 %, 50%, 75% and 100%. The pot study showed its effectiveness in removing 
the heavy metals (HMs) (Cd, Cr, Cu, Fe, Mn, Ni and Zn) from the contaminated soil. The plants grown in 25 
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% contaminated soil exhibited highest uptake capacity of the studied HMs. High average concentration of 
HMs in Jatropha curcas were observed in roots except for Cd, Cr and Cu, which were found at the  highest 
concentration in the stems. Cr, Cu and Ni were effectively removed by Jatropha curcas, with more than 50 
% removal efficiency. The average bioaccumulation factor values were found to be less than one for all 
the selected HMs, thus belonging to the excluder category. The translocation factor values for Jatropha 
curcas exceeded one for Cd and Cu in paper mill soil and Cd, Cr and Cu in municipal wastes soil. Thus, the 
present study suggests that the combination of soil @ 25 % polluted soil with 75 % control increases the 
uptake potential of Jatropha curcas.

Abstract No. 266

Climate change and its impact on agriculture

Angela Annu Malto, Sourabh Suman 
Birsa Agricultural university, kanke, , Ranchi, India 
Angelamalto21@yahoo.com 

Climate change has a deep and profound impact on many sectors of our planet and one of the main 
impacted sector is agriculture. Agriculture is an important sector of the Indian Economy. Its total 
contribution in India’s GDP is 15%. It is highly dependent on climate. Despite achieving technological 
advances, such as improved varieties, genetically modified organisms, and efficient irrigation systems, 
weather still remains a key factor governing the productivity of crops, especially under extreme events. 
The detrimental effect of climate on agriculture is more related to climatic variability and extreme events 
than the global climate patterns. It is reported that in future climate change is likely to have negative 
effects in low latitudes countries while effect may be positive or negative in Northern latitude. Increase in 
temperature and carbon dioxide can increase some crop yields in some places. In India, the doubling of 
carbon dioxide level may increase the yield of crops by 8%. Highlighting the impact of climate change on 
crops; Rice, wheat, maize and sorghum are likely to be  worst hit by this phenomenon. Rapeseed-Mustard 
may experience a neutral-to-positive impact in northern India, especially in Punjab and Haryana where 
temperatures are very low. Potato production may be positively impacted by elevated carbon dioxide 
concentration. The crop losses may increase further if the predicted climate change increases the climate 
variability. Agriculture sector is the most prone sector in India as it will have a direct bearing on the lives 
of 1.2 billion people.

Abstract No. 270

Enhancement of drought tolerance and growth augmentation in Wheat (Triticum 
aestivum L.) through plant growth promoting bacterial consortium

Bhawana Joshi, S.D. Singh, Anita Chaudhary 
CESCRA, IARI, New Delhi, India 
anitamicrobio@yahoo.co.in

Wheat (Triticum aestivum L.) is one of the major cereal crops in India, where high temperatures and water 
stress often reduce plant growth and crop yield. Due to changing climate, wheat tends to suffer from 
exposure to high temperature, particularly, as a result of low precipitation with heat increase above 35 
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°C causing stress-like conditions. PGPRs (full form should be given at first instance and PGPR is plural 
term, no need of s) are known to facilitate plant growth by providing mineral nutrients and & producing 
phytohormones,

The present study was designed to test the successful mitigation of the drought stress by PGPR consortium 
in high yielding variety HD3086, as compared to un-inoculated controls under drought conditions. To 
simulate the drought conditions, three irrigation sets were prepared: one as ambient i.e. full irrigation, 
second as 75% irrigation and the third as 50% irrigation. Each set has three different treatment viz., T1 
(Control), T2 (Consortium 1) and T3 (Consortium 2)-details of consortia should be given. Results indicated 
the amelioration of drought stress with higher biomass accumulation, improved yield and reversal of stress 
indicators in plants inoculated with PGPM compared to un-inoculated controls. Grain yield increased by 
26% & and 31% in PGPR inoculated treatment T2 & and T3 respectively in 75% irrigated conditions, and 
22% & 16% in T2 & T3 respectively under 50% irrigation as compared to un-inoculated control under 
equivalent water conditions. The antioxidant enzyme activity of Glutathione reductase, Catalase and 
Peroxidases, increased by 18%, 22% and 11% respectively in treatment T2 under 75% irrigation.

Abstract No. 273

Changes in Soil microbial health in upland rice under diverse nutrient management 
condition in NEH region.

Bisworanjita Biswal1, Subas Babu2, Samrath Lal Meena1, Kirttiranjan Baral1 
1Indian Agricultural Research Institute, New Delhi, India. 2ICAR Research Complex for NEH Region, Umiam, Meghalaya, 
India 
bisworanjita15@gmail.com

Rice is the principal food crop of North Eastern Hill (NEH) region of India. Proper nutrition and soil pH 
are the reason of paramount importance for its low productivity. Rice in NEH region is cultivated in 
upland terraces and in valley as direct seeded and transplanted respectively. Very meagre information 
is available on upland rice especially regarding the organic nutrient management. A field experiment 
was set up at Meghalaya to evaluate the effect of diverse nutrient sources and liming on soil biological 
properties of upland rice. The experiment was laid out in FRBD (Factorial Randomized Block Design), 
with three replications and twelve treatment combinations (Control(T1), 100% RDN through inorganic 
means(T2), 100%RDN through FYM(T3), 50%RDN through FYM+50%RDN through Vermicompost (T4), 
50%RDN though FYM+50%RDN through Poultry manures(T5), 50%RDN though FYM+50%RDN through 
Pig Manures(T6), each treatment alternatively supplemented with lime @ 400 kg ha-1). Results showed 
that soil enzymatic activities namely dehydrogenase,urease, phosphatase and FDA hydrolase increased 
over the time with highest values at the reproductive stage of rice, irrespective of the treatments. to the 
nutrient management practices,  dehydrogenase and urease activity were higher in T5+Lime and T6+Lime 
treatments as compared to control. Phosphatase activity was at par with control over all the treatments. 
FDAse activity was higher in T4+Lime and T5+Lime treatments. Hence, based on the one season study 
it can be concluded that integrated organic nutrient management along with lime can sustain the soil 
biological activities to enhance the sustainability of upland rice production in NEH region.
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Abstract No. 277

Rice residue management in Punjab: An overview

Puspa Parameswari, Sohan Singh Walia 
Punjab Agricultural University, Ludhiana, India 
pushpa-agr@pau.edu

The rice wheat cropping system is a major production system in the Indo-Gangetic Plains of India covering 
nearly 10.5 million hectares including 4.1 million hectares of the north western states comprising Punjab, 
Haryana, and western Uttar Pradesh. Paddy production in India is 103.04 million tonnes and more than 
275 million tonnes of paddy straw is generated annually. About 20 million tonnes of paddy straw is 
generated in Punjab. In Punjab, a large portion of straw approximately, 12 million tonnes is subjected 
to burning in fields primarily to clear the field prior to the sowing of wheat crop. Burning results huge 
losses of N (80%), P (25%), K (21%) and S (4-60%) , depriving soils of organic matter and contributes to 
air pollution. Farmers can use Zero till drill, straw management system (Super SMS) and Happy Seeder 
machines for in-situ management of paddy straw. Rice straw mulch increased wheat grain yield, reduced 
crop water use by 3-11% and improved WUE by 25% compared with no mulch. Hence paddy straw has 
immense economic potential for the farmers but their lack of awareness regarding various alternatives 
of paddy straw management is a  major constraint that lowers their economic benefit. Thus, if residues 
are managed properly, it can improve the soil properties and thereby help in maintaining sustainability 
in crop productivity.

Abstract No. 279

Conservation Agriculture: Dreams and realities for Indian agriculture

Puspa Parameswari, Sohan Singh Walia 
Punjab Agricultural University, Ludhiana, India 
pushpa-agr@pau.edu

Indian agriculture has been successful in increasing food grains production in the past, guided by the 
goals of ‘self-sufficiency’ in the country. The mission of increasing food grains production somehow 
stands achieved, however, accompanied by series of problems related to the environment and natural 
resources. Conservation agriculture can be utilised  as a new way forward for conserving resources and 
enhancing productivity to achieve the goals of sustainable agriculture, which demands a strong knowledge 
base and a combination of institutional and technological innovations. Conservation agriculture (CA) 
technologies involve minimum soil disturbance, permanent soil cover through crop residues or cover 
crops, and crop rotations for achieving higher productivity. In India, efforts to develop, refine and 
disseminate conservation-based agricultural technologies have been underway for nearly two decades 
and have made significant progress. Particularly, tremendous efforts have been made on no-till in wheat 
under a rice-wheat rotation in the Indo-Gangetic plains. The technologies of CA provide opportunities 
to reduce the cost of production, save water and  nutrients, increase yields, increase crop diversification, 
improve efficient use of resources, and benefit the environment. However, there are still constraints for 
promotion of CA technologies, such as lack of appropriate seeders especially for small and medium scale 
farmers, competition of crop residues between CA use and livestock feeding, burning of crop residues, 
availability of skilled and scientific manpower and overcoming the bias or mindset about tillage. Thus, 
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there is a need to develop  policy frame and strategies to promote CA in these regions in order to achieve 
sustainability in agriculture. 

Abstract No. 280

Precision Farming:  The future of Indian agriculture

Puspa Parameswari, Sohan Singh Walia
Punjab Agricultural Univertsity, Ludhiana, India 
pushpa-agr@pau.edu

Human kind discovered agriculture 10,000 years ago. The economy of India is inextricably linked to the 
agricultural success or failure. The green revolution in the late 60’s experienced the country through a 
period of what could otherwise have been the worst famine in the world. Yet after nearly three and half 
decades into the post green revolution period, the country still faces crisis each year in trying to meet 
the burgeoning demand for food by its people. Among various applications of information technology 
in agriculture; precision farming is a feasible approach for sustainable agriculture. Precision Farming or 
Precision Agriculture is generally defined as information and technology based farm management system 
to identify, analyze and manage spatial and temporal variability within fields for optimum productivity and 
profitability, sustainability and protection of the land resource by minimizing the production costs. It aims 
at the use of inputs in the right quantity, at the right time, and at the right place. This type of management 
is commonly known as “Site-Specific Management”. Precision farming makes use of remote sensing 
to macro-control of GPS to locate precisely ground position and of GIS to store ground information. It 
precisely establishes various operations, such as the best tillage, application of fertilizer, sowing, irrigation, 
harvesting etc., and turns traditional extensive production to intensive production according to space 
variable data. Precision farming is facilitating the prospects and scope for switching over to modern 
agriculture leaving the traditional one by utilizing right resources in right time and management, which 
results an environment friendly sustainable agriculture.

Abstract No. 281

Jatropha curcas as the potential phytoremediation agent in the paper mill and municipal 
wastes contaminated soils of Assam

Pallabi Borah1, Tanmoy Karak2, Latha Rangan3, Sudip Mitra1 
1Centre for Rural Technology, Indian Institute of Technology Guwahati, Guwahati, India. 2Upper Assam Advisory 
Centre, Tea Research Association, Dikom, Dibrugarh, India. 3Department of Biosciences and Bioengineering, Indian 
Institute of Technology Guwahati, Guwahati, India 
sudipmitra@yahoo.com; sudipmitra@iitg.ac.in

Jatropha (Jatropha curcas) is well studied for its potential role as an alternative source of fuel. The aim of 
the present study was to assess the phytoremediation potential of Jatropha curcas. Pot experiments were 
conducted in soil contaminated with paper mill and municipal wastes with the combination of control 
(forest) soil @ 0%, 25 %, 50%, 75% and 100%. The pot study showed its effectiveness in removing the 
heavy metals (HMs) (Cd, Cr, Cu, Fe, Mn, Ni and Zn) from the contaminated soil. The plants grown in 25 % 
contaminated soil exhibited the highest uptake capacity of the studied HMs. High average concentration 
of HMs in Jatrophawere observed in roots except for Cd, Cr and Cu, which were found in highest content in 
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the stems. Cr, Cu and Ni were effectively removed by Jatropha, with more than 50 % removal efficiency. The 
average bioaccumulation factor values were found to be less than one for all the selected HMs, thus 
belonging to the excluder category. The translocation factor values for Jatrophaexceeded one for Cd and 
Cu in paper mill soil and Cd, Cr and Cu in municipal wastes soil. Thus, the present study suggests that the 
combination of soil @ 25 % polluted soil with 75 % control increases the uptake potential of Jatropha.

Abstract No. 282

Physico-chemical and microbial characterization of soils as affected by paper mill wastes

Ankita Paul1, Mimi Adhikary2, Pallabi Borah3, Pallab K Borah2, Raj K Duary2, Nima D Namsa2, Sudip Mitra3 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Tezpur University, Tezpur, India. 3Indian Institute of 
Technology Guwahati, Guwahati, India 
ankita06paul@gmail.com

Mills are the fifth largest contributor to industrial pollution.The present study attempted to characterize 
the soils physico-chemically and micro-biologically as collected from five different sites (S1 to S5) in the 
vicinity of Nagaon paper mill in Assam, India. Site 1 was found to exhibit maximum concentrations of 
available N & P and high EC. Site 5 was strongly alkaline and contained high concentrations of available K. 
Microorganisms isolated from these sites were identified using 16S rRNA molecular markers. Based on the 
phylogenetic analysis of the 16S rRNA gene sequences, the three isolates, from S1, S4 and S5, belonged 
to the α-proteobacteria and are related to Phyllobacterium myrsinacearum strain with > 99% sequence 
similarity. Phylogenetic analysis revealed that isolates from S2 and S3 belong to phylum Firmicutes and 
are closely related to genus Bacillus. Isolates from S3 formed a cluster with three pathogenic Bacillus 
species: B. anthracis, B. cereus and B. thuringiensis. Similarly S2 clustered together with two soil bacteria 
B. Licheniformis and B. subtilis,  are capable of secreting  alkaline serine proteases useful for industrial 
applications. The microorganisms present in such soils affected by the effluents and waste waters released 
from the industry might have specific enzymatic and physiological responses that allow them to use the 
hydrocarbon compounds as substrates. It was found that these microorganisms are tolerant of heavy 
metals pollution and thus could be concluded that these microorganisms might have bioremediation 
potential towards various pollutants as present in the soils near the paper mill.

Abstract No. 286

Integrated farming system: A step towards sustainable agriculture

Puspa Parameswari, Sohan Singh Walia 
Punjab Agricultural University, Ludhiana, India 
pushpa-agr@pau.edu

Integrated Farming System comprises of two or more enterprises having minimum competition to enhance 
farm income and family nutrition. Sustainable development in agriculture must include integrated farming 
system (IFS) with efficient soil, water, crop and pest management practices, which are environmentally 
friendly and cost effective. Integrated farming system model mainly comprises of several modules such as 
cropping systems, fruit orchards, dairy, poultry, piggery, aquaculture, mushroom, apiary, bio-gas, roof-top 
gardening, compost yards, kitchen garden, boundary/bund plantation, and processing and value addition 
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of marketable surplus products. These modules can be selected by the farmers based on the resource 
availability such as land, labour and capital for investment. In IFS, the waste of one enterprise becomes 
the input of another for making better use of resources. In integrated crop livestock farming system, crop 
residues can be used for animal feed, while manure from livestock can enhance agricultural productivity. 
IFS also play an important role in improving the soil health by increasing the nitrogen, phosphorous, 
organic carbon and microbial count of soil and thus, reduces the use of chemical fertilizers. Moreover, IFS 
components are known to control the weed and regarded as an important element of integrated pest 
management. The water-use efficiency and water quality of IFS was better than conventional system. The 
system as a whole provides opportunity to make use of the produce/waste material of one component 
as input on another component and reduce cost of cultivation and pave way towards sustainability.

Abstract No. 289

Effects of conservation management practices on soil microbial function and nitrogen 
transformation under a maize-wheat system

Sarvendra Kumar, Mahesh C Meena, Brahma S Dwivedi, Vinod K Sharma, Kapil A Chobhe 
Icar-Indian Agricultural Research Institute, New Delhi, India 
sarv.grandee@gmail.com

A field experiment was initiated in  kharif 2013 at the research farm of ICAR-IARI, New Delhi to study 
the effect of crop residue and nitrogen (N) levels on soil biological activity and productivity of maize-
wheat system under CA. The experiment was conducted under conservation and conventional tillage 
practice, four level of sensor-based N management i.e. 0, 33, 50 & 80% of N as basal dose and five way 
of fertilizers application viz. urea broadcast before & after irrigation, urea band placement, urea slow 
release, urea super granule. After three years of study, results revealed that,  CA recorded 32 % higher 
dehydrogenase activities (DHA) than conventional practices (132 µg TPF g-1 soil 24 hr-1). Among different 
way of fertilizer application, plots received urea as band placement were superior over other treatments 
in terms of sustaining oxidative capacity of soil. Highest DHA was recorded in urea band placement plots 
(162 μg TPF g-1 soil 24 hr-1) and minimum were in urea broadcast before irrigation of crop plots (149 μg 
TPF g-1soil 24 hr-1 at grain filling stage of wheat crop. The soil microbial biomas carbon and nitrogen, 
urease activity, NO3-N of soil were highly impacted by sensor-based N application and different way 
of fertilizer application in soil but significant effect of tillage practices on the soil properties were not 
noticed. The major groups of soil microbial population were significantly increased with the adoption 
of conservation practices. Among sensor-based N application maximum population were recorded in 
the plots received 50% of recommended dose of N as basal dose with either urea band placement/urea 
slow release fertilizer treated plots.
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Abstract No. 292

Quantification of soil labile carbon and enzymatic activity in mangrove-rice-aquaculture 
systems in Sundarban.

S R Padhy, P K Dash, P P Padhi, P Bhattacharyya 
ICAR-NRRI, Cuttack, India 
padhysoumya14@gmail.com

In tropical and sub-tropical coastal regions, mangrove plays a vital role in ecosystem services. However, 
gradually this ecosystem is converting to rice and aquaculture due to population pressure. And make 
the ecosystem vulnerable to degradation.  Soil labile C fractions like readily mineralizable carbon (RMC), 
microbial biomass carbon (MBC) water soluble carbon (WSC) and potassium permanganate oxidizable 
carbon (KMnO4-C) and soil enzymatic activities are the sensitive indicators judge the soil quality and 
functionality to the objective of the   study was to assess the soil labile carbon pools and enzymatic 
activity in mangrove-rice-aquaculture system. Our study site is situated at Dayapur, Sundarban, India. Soil 
samples were collected from mangrove and adjacent rice and aquaculture field during winter season of 
December, 2017.Soil labile carbon pools like RMC, MBC, KMnO4-C and WSC were higher under mangrove 
sediments (266.3±16.4, 1033.6±18.1, 1489.3±10.0 and 59.2±2.2 μg C g-1 soil) followed by rice (196.2±16.0, 
683.9±7.1, 1175.0±12.2 and 56.2±2.5 μg C g-1 soil) and aquaculture (180.5±7.8, 431.6±17.4, 1092.0±20.9 
and 41.5±3.6 μg C g-1 soil), respectively. However, FDA and β-glucosidase activities were more in rice 
soil (12.3±0.5 µg fluorescein g-1h-1and 32.3±0.6 µgPNG g-1h-1) than mangrove sediments (9.5±0.2 µg 
fluorescein g-1h-1 and 21.8±0.7µgPNGg-1h-1) and aquaculture (5.4±0.2 µg fluorescein g-1h-1 and 17.2±0.5 
µgPNGg-1h-1), respectively. Soil labile carbon more under mangroves than agriculture indicates better soil 
quality, however lower enzymatic activities throws a question of microbial functionality of that system, 
that may be hampered due to higher salinity and tidal influence. 

Abstract No. 293

Environmental impact of brick kiln activities on quality of surrounding soils at Napaam, 
in, Assam

Nihal Gujre, Sudip Mitra 
Centre for Rural Technology, Indian Institute of Technology, Guwahati, India 
nihalgujre24@gmail.com

Unscientifically operated brick kiln in rural areas of Napaam, Assam poses serious threats not only to human 
health but also to nearby environment. Study was conducted to assess the impacts of brick kiln activities 
on the surrounding soil quality in Napaam. Investigation was carried out to determine the physicochemical 
characteristics of soil, soil fertility and heavy metal contamination. It was found that  soil pH varied from 
5.0 to 8.0; electrical conductivity ranged 0.18 to 0.80 µs cm-1 and moisture content remained within 0.01 
to 17.48 %. Organic carbon content and organic matter varied from 0.14 to 2.82 %, and 0.24 % to 4.86 %, 
respectively. Macro-nutrient content, that is, available nitrogen (N), phosphorus (P) and potassium (K)
contents  ranged from 62.7 to 501.7 kg/ha -1, 0.06 to 11.81 kg/ha -1 and 3.36 to 426. 72 kg/ha -1, respectively. 
It was also observed that the concentrations of chromium (Cr6+) were varied from 46.21 mg kg -1 to 76.98 
mg kg -1, slightly above than permissible limit according to Canadian soil quality guidelines 7.0, while 
concentration of   cadmium (Cd) from 0.01 mg kg -1 to 0.29 mg kg-1 is within permissible limit. However, the 
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physical parameters and nutrient content were deficient in soil at 50 meter which increases gradually at 
distances above 50 meter from brick kiln area. This result also indicates that the heavy metal contamination 
in soil decreases as the distance of a site from brick kiln increases. Although regular monitoring can assist 
in evaluating the extent of environmental impact caused and suggest better mitigations strategies

Abstract No. 295

Greenhouse gases emissions from mangrove-rice interphase in Sundarban, India

Pratap Bhattacharyya, P K Dash, S R Padhy, H Pathak 
ICAR-NRRI, Cuttack, India 
pratap162001@gmail.com

Majority (60-70%) of the world tropical and subtropical coastlines are covered with mangrove ecosystems.
The atmospheric concentrations of greenhouse gases, like carbon dioxide (CO2), methane (CH4) and 
nitrous oxide (N2O) have been increasing since the pre-industrial era. Tidal mangrove wetlands   are 
considered as source (CH4 and N2O) and sink of CO2. The objective of this study was to study the GHGs 
emission pattern in mangrove-rice interphase of Sundarban, India. Our study site situated at Sadhupur, 
Sundarban. Gas samples were collected during monsoon (September, 2018) from mangrove (with and 
without pneumatophore (P and WP)) and adjacent rice; Ebullition (before; BT and during tide; DT) and 
surface water samples in stagnant (SW) and tide water (during; DT and after tide; AT) were also collected 
for GHGs estimation. Results showed thatCH4 and N2O fluxes were significantly higher under rice (0.31±0.06 
mg m-2 h-1 and 102.98±2.93 µgm-2h-1, respectively) as compared to mangrove (WP) (0.16±0.02 mgm-2h-1 and 
64.09±8.87 µgm-2h-1, respectively).However, CO2 flux was higher under mangrove (P) (150.23±5.49 mgm-

2h-1) as compared to rice (73.68±21.32 mgm-2h-1).Dissolved GHGs were higher in the SW followed by DT 
and AT. Ebullition from mangrove sediments was higher  DT than BT. GHGs fluxes was more during tide. It 
may be concluded that less CH4 and N2O emissions were noticed in mangrove compared to rice.Tidal 
effect has a significant impact on GHGs emission. However, rather than gaseous emission from surface 
soil/sediment, higher dissolved GHGs were observed in tide water in mangrove system. Ebullition plays 
an important role in GHGs fluxes in mangrove ecology.

Abstract No. 308

Effect of tillage, crop residues and nutrient management practices on sugarcane 
productivity

R.L. Choudhary1,2, Yogeshwar Singh2, K.K. Krishnani2, N.P. Singh2 
1ICAR-Directorate of Rapeseed-Mustard Research, Bharatpur, India. 2ICAR-National Institute of Abiotic Stress 
Management, Baramati, Pune, India 
rl.choudhary@icar.gov.in

Flood irrigation and intensive tillage practices, indiscriminate use of agro-chemicals, and their adverse 
effect on soil health and environment, has created a big threat on the sustainability of sugarcane. To address 
aforesaid issues, a field experiment was conducted, where tillage and nutrient scheduling and application 
methods (laser land leveling (LLL)+conventional tillage (CT)+10% of RDF (250:120:120; N:P2O5:K2O; kg ha-1) 
applied as basal and remaining 90 % RDF applied through fertigation; LLL+reduced tillage (RT)+10% of 
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RDF as basal and 90% through fertigation and LLL+RT+10% of RDF as basal, 40%  through band placement 
using the SORF machine and remaining 50% through fertigation) were applied in main plots. Soil surface 
cover (live mulch of mung bean followed by retention of mung bean residue and trash) and without 
residue were accommodated in sub-plots and compared with a CT without LLL, recommended nutrient 
and surface irrigation management practices. Application of 40% of RDF through band placement and 
50% of RDF through fertigation improved the cane yield significantly by 8-10 and 23% over the application 
90% of RDF through fertigation and absolute control, respectively. Placement of 40% RDF boosted the 
initial crop growth and remaining 50% helped in sustaining the crop growth during the grand growth 
stage and improved the yield. LLL and micro-mirrigation techniques not only saved the irrigation water 
(48%), but also improved the cane yield (11%). Furthermore, crop residues improved the cane yield by 
10%. Mung bean as inter-crop also provided additional economic seed yield (7.9-8.6 q/ha) and recyclable 
crop residues. 

Abstract No. 315

Soil amendments: A potential driver to mitigate GHGs emission in Rice

P P Padhi1, P Bhattacharyya1, V N Mishra2, P K Dash1, S R Padhy1 
1ICAR-NRRI, Cuttack, India. 2IGKV, Raipur, India 
padhi.purbasha@gmail.com

Global rice production systems face two contrasting challenges: the need to increase production to 
accommodate the world’s growing population and simultaneously reduce  greenhouse gas  (GHGs) 
emissions. Several water, nutrient and agronomic practices have been tried to reduce GHGs emission 
and also found effective in different levels. We evaluated the effectiveness and potentiality of soil 
amendments to mitigate GHGs emission in rice with the hypothesis to propagate a win-win situation 
of waste management and climate change mitigation.  In this study, we analyzed the GHGs mitigation 
potential of five soil amendments namely, phosphogypsum, biochar, silicates, rice straw (retention 
and incorporation) and fly-ash. Among them phosphogypsum and silicates were found to have higher 
(30-34%) potentials to reduce CH4 emission. The higher sulphate content in phosphogypsum prevent 
CH4 formation in rice soil by providing a stronger competition for substrate (hydrogen or acetate) to 
methanogens. Silicates, a by-product of steel industries and contains high amount of iron-oxide, oxidizes 
the rice-rhizosphere microenvironment. Biochar, phospho-gypsum, silicate and fly-ash have the potential 
to reduce N2O emission by 30-33, 12-15, 4-6, 3-5%, respectively. The recalcitrant nature of biochar and 
fly-ash reduces nitrification in rice-soil. Whereas, rice straw reduced  N2O emission by  9-10% and at the 
same time sequester carbon. Therefore, we can conclude that the use of industrial waste  and agricultural 
wastes as soil amendment in rice, not-only open up an avenue for eco-friendly waste management but 
also have a reasonably good potential to reduce GHGs emission and to mitigate climate change.
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Abstract No. 319

Fungal diversity analysis of north eastern Himalayan regions

Alok Srivastava, Praveen Tiwari, Alok Singh, Anjney Sharma, Anchal Srivastava, Hillol Chakdar, M Kumar, 
Arjun Singh, Anil Saxena 
ICAR-NBAIM, Mau, India 
aloksrivastva@gmail.com

Environment is a treasury of diverse microbes which have numerous metabolic activities and rich enzymatic 
profile that improves the nutrient uptake and crop health. These microbes could have copious applications 
in agriculture, and agriculture based industries. In the present work the extremes sites of Northeastern 
Himalayan regions of India was surveyed with the aim to peer deeply into the fungal cosmos of the 
area. Forty-nine different fungal isolates were isolated, purified and characterized based on morpho-
phenotype parameters. The isolates were evaluated for different plant growth promoting (PGP) activities. 
Among them, 11 isolates showed high potential for phosphate solubilization, 7 for siderophore production, 
and 7 for potassium mobilization. Only three isolates were found to be potential for zinc solubilizer. Five 
most potential strains having multiple PGP attributes were identified by ITS gene sequencing as Tricoderma 
asperellun, Penicillium oxalicum, Talaromyces muroii, Penicillium sp. and Aspergillus flavus. The efficacy of 
these screened strains was further tested as an inoculant in field trial on wheat on the estimated parameter 
as total dry biomass, root length, shoot length macro and micronutrient uptake. A significant increase 
in uptake of Zn, Cu, Mg, Fe in the inoculated crop was also recorded as compared to control which was 
further confirmed by atomic absorbance spectrophotometric (AAS) assay. The above screened fungal 
isolates could play an important role as potential inoculants to contribute towards a sustainable and 
more ecofriendly agriculture by helping to reduce, or even replace the chemical fertilizers. 

Abstract No. 321

Impact of tillage, mulch and deficit saline irrigation on improving soil quality under 
sorghum-wheat rotation in Northwest India

Pooja Gupta Soni1,2, Arvind Kumar Rai1, Nirmalendu Basak1, Parveen Kumar1, Parul Sundha1, Bhaskar 
Narjary1, Gajender Kumar1, Satyendra Kumar1, Govind Makrana2, Rajender Kumar Yadav1 
1ICAR-CSSRI, KARNAL, India. 2ICAR-NDRI, KARNAL, India 
poojagupta.agri@gmail.com

A field experiment was conducted to study the effect of tillage, mulch and deficit saline irrigation on soil 
biological and chemical properties on rainfed kharif sorghum (cv. HSSG-5000) and irrigated rabi wheat 
(cv. KRL-210) in saline soil (ECe 4.0-36.0 dS m-1) and saline water irrigation of 8 dS m-1 at Nain Experimental 
Farm, ICAR-CSSRI, Panipat, Haryana under split-plot design with 3-replications consisting of three tillage 
treatment viz., zero, conventional and reduced tillage in main plot and six treatments comprising irrigation 
(100, 80 and 60 per cent of water requirement) and mulch (no and 5 t ha-1 rice straw) combination in 
subplots. Soil salinity (EC1:2) declined to 2.92 dSm-1 in 2016-17 compared to 4.92 dSm-1 in 2015-16 after 
wheat harvest whereas after sorghum harvest soil salinity increased 2.13 dS m-1 in 2016-17 than 1.58 
dSm-1 in 2015-16. The activities of DHA were greater where deficit saline water (95.6 and 87.2 µg TPF 
g-1 soil day-1; P< 0.001and P< 0.01) was applied compared to 100WR (85.9 and 81.2 µg TPF g-1 soil day-1) 
after harvesting of kharif and rabi crop, respectively. Dehydrogenase (DHA), band α-glu were 5, 9 and 
18% greater in soil after sorghum harvest and DHA and urease was 7 and 5% greater in soil after wheat 
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harvest in the mulch than no mulch treatment, but mulch decreased AlP in soil by 6% over no mulch.
Hence,  limited irrigation conditions with rice straw mulching in zero tillage-reduced tillage for sorghum 
and wheat respectively,are effective in improving the soil quality.

Abstract No. 325

Rice-based integrated farming system: A climate smart agriculture and a viable option 
for doubling the farm income of Indian farmers’

PK Nayak, P Panneerselvam, Upendra Kumar, Anjani Kumar, R Tripathi, BB Panda, M Shahid, AK Nayak, 
H Pathak 
ICAR-National Rice Research Institute, Cuttack, India 
nayakpra@yahoo.com

Climate change is one of the most serious threats for food security. The best alternative is to use Climate 
Smart Agriculture (CSA) for  sustaining agricultural productivity,  building climate change resiliency 
and mitigation of greenhouse gas emissions (GHG). In this context, National Rice Research Institute 
has also developed a Crop-Livestock-Agro-forestry-based Integrated Farming System (CLAIFS) model 
which combines activities of crops (rice), horticulture (coconut, guava, mango, banana, papaya), animal 
husbandry (fish, duckery, poultry and goatry), agro-forestry, floriculture, tuber crops and fodder grass for 
enhancing livelihood security of small and marginal Indian farmers. Our study indicated that CLAIFS model 
significantly increased rice equivalent yields, ratios of output value to the cost of cultivation and water 
productivity compared to rice-mono cropping. This model has multi-enterprising components with bio-
diversification which provides resilience to climate change scenario. Besides, it enhances the soil health, 
energy efficiency and farmers income. Results also revealed that the addition of animal excreta and farm 
waste enhanced the nitrogen use efficiency, leading to reduction of inorganic fertilizer demands. In this 
model, weeds and insects pests’ infestation was reduced due to presence of fish and ducks. Continuous 
performance of this model over long run enhances the storage of soil organic carbon. Overall, the present 
model (CLAIFS) envisages the enhancement of the farm productivity, sustainability potentials for climate 
change resiliency, mitigating GHG emissions, and finally having a viable option for doubling the farm 
income of small and marginal farming community of India.

Abstract No. 336

Effect of seed biopriming on Green gram (Vigna radiata) germination with different 
biofertilizers

Niranjana Prabhu K J1,2, Lavanya N3 
1College of Horticulture, Bengaluru, India. 2National Institute of Plant Health Management, Hyderabad, India. 3National 
Institute of Plant Health Management, Hydehyrabad, India 
kjnp1007@gmail.com

Green gram is an annual legume that produces seeds containing 22-25 percent protein and provides 
an important source of vegetable protein for humans. Biopriming is a very important seed invigoration 
technique for rapid germination. In order to utilize the biopriming influence on seed germination 
and seedling growth with different biofertilizers like Trichoderma viride, Pseudomonas fluorescens, 
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Rhizobium, Beejamrutha, Vermiwash, water and untreated control in eight different combination  treatments 
were used for the experiment,  with different methods like Petri plate method, blotter paper method 
and seedling tray methods. In case of Petri plate method all the treatments performed better over the 
control and Beejamrutha found significantly superior over other treatments followed by Rhizobium and 
Trichoderma viride + Pseudomonas. The blotter paper method showed that the seeds treated with 
Rhizobium recorded significantly superior germination over control followed by Trichoderma viride + 
Pseudomonas and Beejamrutha. Seedling tray method also showed significance difference over the control 
both in case of germination and seedling vigour. The seeds treated with Trichoderma viride + Pseudomonas 
observed highest germination with better seedling vigour followed by Rhizobium  and  Beejamrutha. 
Therefore, seed bio priming can be a useful and eco friendly cost effective method  to  improve the seed 
germination,  and seedling vigour.

Abstract No. 341

Seed pellets for uniform pasture establishment of Cenchrus species

SS Meena, RP Nagar 
ICAR-IGFRI-WRRS, Avikanagar (Rajasthan), India 
ssmeena123@gmail.com

Seed of Cenchrus grass is chaffy and light in weight, so sowing of sole grass seed at proper depth and 
distance is a great challenge. Low germination and mortality of seedlings in early stage further aggravate 
the problem. Present investigation was undertaken to study the effect of combination of different pelleting 
materials (soil, clay, FYM, sawdust and cocopit) on seedling emergence and growth parameters.  For 
establishment of good tussock 4-6 seedlings/pellet should emerge. Accordingly, 1.0-1.5% spikelet (seed) 
with 30-40% germination by weight of pelleting material was added that allocated 10-12 spikelet per 
pellet from which 4-6 seedlings were expected to emerge. Pellets were evaluated in pots under poly-
shade. In each pot 10 pellets were placed and watering was done on 1st and 4th day of sowing. Effect of 
pelleting material was non-significant on seedling emergence (4.4-5.4 seedlings/pellet) in both species. 
While significant difference was observed for seedling dry weight and for wilting of seedling. C. ciliaris 
seems to be better in moisture stress tolerance than C. setigerus as indicated by less percentage of wilted 
seedlings. Lowest wilting (48.9%) was recorded in Soil+Clay+FYM in 2:1:1 ratio and highest wilting (78.1%) 
was observed in pelleting with clay alone. Hence, soil, clay and FYM in 2:1:1 ratio with pellet size 5-7 g is 
recommended for pelleting of Cenchrus species. About 40,000 pellets will be required to planting one 
hectare area at a spacing of 50 × 50 cm.This can be achieved by using 200-280 kg pelleting material and 
2-3 kg seed.

Abstract No. 345

Impact of biochar on nitrogen dynamics when applied alone or in combination with urea

Debomita Dey, Manpreet Singh Mavi 
Punjab Agricultural University, Ludhiana, India 
debomitadey26@gmail.com

Globally, nitrogenous fertilizers are applied to sustain higher yields almost in all cropping systems. 
However, excessive use of N and water in agricultural systems results in nutrient losses by leaching results 
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in poor fertilizer N use efficiency. Combined application of nitrogenous fertilizer with biochar could be 
an alternative strategy to avoid such losses. Therefore, effect of co-application of urea along with rice 
residue biochar (RB) and poultry manure biochar (PB) on N dynamics was investigated by conducting an 
incubation experiment for 60 days. The results showed that both sole application of RB and PB and co-
application of biochar (RB or PB) with urea treatments showed lower N mineralization and nitrification 
rate than the sole urea application .With urea application, the rapid production of NH4

+-N in the initial days 
of incubation acted as a substrate for nitrification which resulted in higher NO3

--N content that generally 
had a tendency to be leached out leading to higher N losses. The lower N mineralization and nitrification 
rate in sole biochar and biochar plus urea treated soil were most likely caused due to: 1) increased C:N 
ratio of the treated soil; 2) adsorption of NH4

+-N by the biochar; 3) microbial immobilization of the N in 
the amended soil; and 4) lower urease activity in treatments amended with biochar. Thus, combined 
application of biochar with urea can result in lower N loss by acting as slow release fertilizer and make it 
available to plants for longer time periods.

Abstract No. 347

Evaluation of Rhizobium bioinoculants for ecofriendly berseem (Trifolium alexandrinum 
L.) production with reduced N fertilizer

Srinivasan Ramakrishnan1, Rahul Srivastava1, Harsh Vardan Singh1,2, Manoj Chaudhary1, Mansi Mishra1 
1ICAR-IGFRI, Jhansi, India. 2ICAR-NBAIM, Mau, India 
srinivasmic@gmail.com

Legume fodders are essential component of nutrition for better animal health, production and increasing 
the nutritive value of forage based rations. They are also sources of  biological nitrogen fixation for 
enriching soil fertility  (15-40 kg fixed N/ha). Berseem (Trifolium alexandrinum L.) is one of the most 
important legume fodder crops in India. It is a fast growing, high quality winter fodder crop cultivated 
in an area of around two million hectares in India. It is mostly cut and fed as green fodder. Rhizobium is 
a symbiotic nitrogen fixing bacteria in association with leguminous plants. It helps host plants by fixing 
atmospheric nitrogen and supplying it for plant growth. The present study was carried out to evaluate 
the Rhizobium bio-inoculants (Rhizobium leguminosarum bv. trifolii) isolated from berseem root nodules 
for environment friendly berseem production. Fourteen Rhizobium isolates were evaluated for their 
performance in supporting the growth of berseem plants under field condition. Berseem seeds were 
treated with charcoal based Rhizobium formulations and sown in 5x6m plots in three replications with 
only 50% N. The effect of inoculation with Rhizobium on the plant growth parameters, green fodder 
yield and dry fodder yield was studied and they were significantly higher than un-inoculated control. Six 
Rhizobium cultures with 50% N recorded 42.3-46.5 t/ha green fodder and dry fodder at par with RDF i.e., 
100% N fertilization (47.6 t/ha) in 3 cuts.   These native berseem rhizobia can be used as potential bio-
fertilizers for ecofriendly berseem fodder production.
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Abstract No. 353

Impact of long term application of inorganic and organic inputs on mineralization of 
phosphorus in rice-wheat system of subtropical Inceptisol

Sunanda Biswas, Tapan Jyoti Purakayastha, Ruma Das, Nayan Ahmed, Owais Bashir 
Division of soil science and agricultural chemistry, icar-iari, new delhi-110012, new delhi, india 
sunandabiswas13@gmail.com

Rice-wheat cropping system is one of the most predominating cropping systems in India. Fixation is the 
major problem regarding the management of phosphorus (P). To study the effect of different organic 
and inorganic inputs on mineralization of P, soil samples were collected from five different management 
practices viz. control, 100 % NPK, 50 % NPK+  50 % N through FYM, 50 % NPK+  50 % N through straw 50 % 
NPK+  50 % N through GM of one AICRP experiment situated at Ludhiana with rice-wheat cropping system 
in Inceptisol. Soil samples were incubated at 37°C and analysed for available P and alkaline phosphatase 
activity at 0, 30, 90 and 360 days of incubation. Results showed that available P and alkaline phosphatase 
activity increases from initial value at faster rate at 30 days of incubation and then increased at slower 
rate after 90 days of incubation and then almost stable at 360 days of incubation irrespective of different 
treatments. Integrated treatments showed higher available P and alkaline phosphatase activity than sole 
chemical fertilizer treatment over control. Among the three combinations of organics NPK+FYM showed 
highest available P (18-35 P kg ha-1) followed by NPK+straw (13-33 Pkg/ha) and NPK+GM treatment (11-30 
P kg ha-1), irrespective of different days of incubation. Alkaline phosphatase activity was showed the same 
pattern. Therefore, the treatment with 50 % NPK+ 50 % N through FYM is the best for maintaining available 
P level in soil to maintain soil quality and yield of crops with rice-wheat cropping system in Inceptisol.

Abstract No. 354

Eco-friendly weed management technologies for aerobic rice

Sourabh Munnoli1, D Rajakumar2 
1University of Agriculture Sciences, Dharawad, Dharawad, India. 2Tamil Nadu Agricultural University, Coimbatore, 
Coimbatore, India 
sourabh.ssm@gmail.com

Aerobic rice is a production system where rice is grown in well-drained, non-puddled, and non-saturated 
soils. Aerobic rice systems can substitute the conventional rice cultivation system in the wake of water 
shortage and energy crises. The major constraint in the success of aerobic rice is high weed infestation. 
Afield experiment was conducted at the Wetland farms of Tamil Nadu Agricultural University, Coimbatore 
during Kharif season (2017) to evaluate non-chemical weed management practices on aerobic rice.  The 
treatments include Dhaincha intercropping (1:1), cowpea intercropping (1:1), coirpith mulching @ 5 
tons per ha, shredded coconut waste mulching @ 5 tons per ha, two Mechanical weedings on 20 and 40 
days after sowing (DAS), two hand weedings on 20 and 40 DAS, mechanical weeding on 20 DAS fb  hand 
weeding at  40 DAS and unweeded control. The results revealed that at 20 DAS, weed control efficiency 
(WCE) was found to be higher in the treatments Dhaincha intercropping (1:1) (80.1 %) and cowpea 
intercropping (1:1) to the tune of 79.4% followed by shredded coconut waste mulching @ 5 tons/ha (73.6 
%). At  40 DAS two hand weedings on 20 and 40 DAS proved to be a  better performing treatment with 
93.9% WCE. Two mechanical weedings on 20 and 40 DASand mechanical weeding on 20 DAS fb hand 
weeding on 40 DAS recorded 47.1 and 46.3% WCE, respectively.
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Abstract No. 355

Seasonal dynamics of root biomass in different agroforestry systems of Navsari, Gujarat, 
India

Nongmaithem Raju Singh1, A Arunachalam2, DP Patel3, S Viyol3 
1ICAR-Research Complex for Eastern Region, Patna - 800 014, Bihar, Patna, India. 2Indian Council of Agricultural 
Research, Krishi Bhavan, New Delhi - 110 001, New Delhi, India. 3College of Forestry, Navsari Agricultural University, 
Navsari - 396 450, Gujarat, Navsari, India 
rajuforestry@gmail.com

Seasonal dynamics of root biomass in different agroforestry systems of Navsari, Gujarat (India) was 
estimated by selecting dominant agroforestry system viz, agri-horticultural (mango + rice), agri-horti-
silvicultural (okra + mango + teak), Agri-silvicultural (sugarcane + teak), horti-pastoral (sapota + sorghum) 
and homegarden systems of this region. Fine root biomass upto a depth of 30cm in selected sites was 
estimated according to soil core method by collecting well replicated root samples with cylinders (0-30 
cm) with a sharp lower cutting edge. Root mass (fine and coarse) showed a pronounced seasonal pattern 
with unimodal peaks during September and lowest during winter. Most fine roots were in the top 0-15 
cm soil profile. Seasonally, the ratio of total live fine root biomass to fine dead root in 0-15 cm (83.77 %) 
and 15-30 cm (84.19 %) depth was highest in agri-horticultural system during rainy season, while the 
lowest was found in agri-silvicultural system during winter (53.78 %) for 0-15 cm depth and (43.11%) for 
15-30 cm during spring season. Homegarden system had highest percentage of coarse root biomass than 
other agroforestry systems. The decrease in fine root biomass with increasing depth was found in all the 
five agroforestry systems. Overall, results showed that homegarden has the highest root biomass due to 
highest diversity among the selected agroforestry systems.

Abstract No. 360

Chromium toxicity and its remediation for sustainable crop production

M L Dotaniya1,2, J K Saha1, Rajendiran S1, M V Coumar1, V D Meena1, S Kundu1, A K Patra1 
1ICAR-Indian Institute of Soil Science, Bhopal-462 038, India, Bhopal, India. 2ICAR-Directorate of Rapeseed Mustard 
Research, Bharatpur-321 303, India, Bharatpur, India 
mohan30682@gmail.com

Heavy metal(s) pollution is an emerging and reduces the chances of healthy food production from 
natural resources. Heavy metals are toxic in nature and caused different malfunction in plant, animal and 
human bodies. Among the heavy metals, chromium (Cr) is also classified as a carcinogenic element and 
reaches human being via food chain contamination. Chromium is used on a large scale in many industries 
including metallurgy, electroplating, producing paints and pigments, tanning, wood preservation, 
chemical production, and pulp and paper production. Geo-referenced soil, tannery effluent, plant and 
groundwater samples were collected from tannery belt of Kanpur. The Geo-accumulation index (Igeo) 
revealed that the soil and water samples were unpolluted to moderately polluted with Cu, Ni, Zn, Pb and 
As; moderately polluted in case of Cd and heavily to extremely polluted by Cr. On the basis of analyzed Cr 
status of contaminated soil. Pot experiments were conducted to minimize the Cr toxicity by application 
of cation and anion soil amendments. Data revealed that addition of S fertilizers could minimize the Cr 
toxicity in high Cr contaminated soils. However, application of Ca reduces the Cr toxicity as compared 
to sodium ions. Use of organic amendments like bagasse and FYM also reduced the Cr uptake in crops. 
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Use of organic and inorganic soil amendments can be used as a strategy for reducing the Cr uptake in 
agricultural crops by mediating the rhizosphere in Cr contaminated soils. Regular monitoring and growing 
of non-edible crops can be a viable option for utilizing Cr contaminated soils. 

Abstract No. 371

Response of summer groundnut (Arachis hypogaea L.) to different sulphur levels and 
sources

Praveen Sajjan, Parashuram Pattar 
College of Agriculture, Vijayapura, India 
pattarps12702@uasd.in

A field experiment was conducted at Agriculture Research Station Farm, Bagalkot during summer 2017.  The 
experiment comprised of three levels of sulphur (10, 20 and 30 kg ha-1) and three sources (gypsum, 
elemental sulphur and sulphur bentonite) along with RPP and control.  The experiment was laid out 
in a randomized block design (Factorial concept) with three replications. The results of the experiment 
indicated that application of sulphur @ 30 kg ha-1 through gypsum significantly increased the growth 
parameters of groundnut. viz., plant height (31.5 m) number of branches (8.90) and total dry matter 
production (51.58 g) as compared to other treatments. Application of sulphur at 30 kg ha-1 through 
gypsum significantly increased the yield attributes of groundnut viz. number of pods per plant (18.3), 
100 pod weight (64.2 g) and 100 kernel weight (35.7 g) over other treatments. Significantly higher pod 
yield (2278 kg ha-1) and haulm yield (3,625 kg ha-1) was recorded in the treatment receiving 30 kg  sulphur 
ha-1 through gypsum as compare to other treatments. The significantly highest net return (INR 76,185) 
and B:C (3.05) was observed in the treatment with application of sulphur at 30 kg ha-1 through gypsum 
as compared to other treatments. 

Abstract No. 377

Deficit saline water irrigation and mulch affect root zone salinity and soil biological 
properties in salt-affected soil

Nirmalendu Basak1, Arvind Kumar Rai1, Pooja Gupta Soni2, Parul Sundha1, Bhaskar Narjary1, Gajender1, 
Satyendra Kumar1, Rajender Kumar Yadav1 
1ICAR-Central Soil Salinity Research Institute, KARNAL, India. 2ICAR-National Dairy Research Institute, KARNAL, India 
nirmalendubasak@rediffmail.com

Agriculture in semi-arid region deleteriously affected by scanty and erratic rainfall and soil salinity.
Additionally, underground saline water is the only source to irrigate crops. An experiment was established 
in saline area (ECe 4.0-36.0 dS m-1) accompanied by shallow saline groundwater (1.2-3.0 dS m-1) with Kharif 
fodder sorghum, Rabi wheat irrigated with saline water (8 dS m-1) since 2014 in ICAR-CSSRI, Panipat, 
Haryana. Soil EC(1:2) declined in Kharif after harvest of sorghum than the ending of wheat season in Rabi.
Soil salinity declined the activity  soil biological properties at Rabi season than Kharif. Deficit irrigation 
and mulch are effective in reducing EC(1:2)  root zone 60SWM (2.1-2.6 dS m-1) compared to 100WR (2.4-3.3 
dS m-1).Soil microbial biomass C and N improved with deficit irrigation and mulching (251.8 and 32.5 
µg C g–1) than 100 saline water  irrigation (214.8 and 26.3 µg C g–1) after the harvest of wheat. Whereas, 
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mulching increase the activity of dehydrogenase (88.7 and 88.6 than 80.3 and 81.2 µg TPF g-1 soil day-1) 
after harvest of wheat and (93.6 and 98.4 than 81.4 and 87.1 µg TPF g-1 soil day-1) sorghum, respectively.
Activity of a- glucosidase (4.3 and 4.7) and b-glucosidase (16.3 and 18.0 µg p-nitrophenol g-1soil h-1) 
increased with application of mulch than no mulch (for a- 4.1 and 3.6 and b-glucosidase for 15.2 and 13.6 
µg p-nitrophenol g-1soil h-1), respectively.Mulching with deficit irrigation improved wheat and dry fodder 
sorghum yield (6.5 and 10.7 Mg ha-1) compared  60% water application without mulching (5.7 and 10.4 
Mg ha-1). 

Abstract No. 388

Productivity and profitability of rice ratooning as influenced by date of transplanting 
and nitrogen

Teekam Singh Singh1, Bhabani Sankar Satapathy2, Khembahadur Pun1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-National Rice Research Institute, Cuttack, India 
teekam.singh@icar.gov.in

Rice ratooning can save time (nursery and field preparation, transplanting), resources (labour, seeds) and 
give  higher productivity with proper agronomic management. A field experiment was carried out to 
identify theoptimum date of transplanting and nitrogen level for rice ratooning under shallow lowland 
ecosystem of Asom from 2014–15 to 2015–16 at the research farm of Regional Rainfed Lowland Rice 
Research Station (ICAR-NRRI), Gerua, Hajo, Asom. The main boro rice crop was raised with three dates of 
transplanting as main plots. Three nitrogen levels as sub-plot treatments were imposed after harvesting 
of main rice to get better rice ratoon crop. ‘Naveen’, a high yielding variety of rice was taken for study. 
Results revealed that rice transplated on 15th February turned out  to be significantly more productive 
(2.28 and 2.39 t/ha), profitable and efficient in terms of production than that transplanted on  5th and 25th 
February in both years. It is mainly due to poor tillering and growth of main rice when transplanted on 5th 
February due to low temperature in early vegetative growth stage, whereas, in later date of transplanting 
ratoon crop experienced more rainfall and cloud cover, which hindered grain filling. Nitrogen levels of 25 
and 50 kg/ha N resulted in significantly higher productivity and profitability over control but remained 
on par with each other. It can be concluded that 15th February is the optimum date of transplanting with 
25 kg/ha N, and is enough to obtain higher productivity and profitability from rice ratoon under shallow 
lowland of Asom.

Abstract No. 395

Response of organic nutrient sources and liquid nutrient solubilizers in organic 
groundnut cultivation in south sourasthra region

Aniket Diwedi1, Ram A Jat2, Bhawani Singh Prajapat3 
1Chaudhary Charan Singh Haryana Agricultural University (CCS HAU), HISAR, India. 2ICAR-Directorate of Groundnut 
Research, JUNAGADH, India. 3Maharana Pratap University of Agriculture and Technology (MPUAT), UDAIPUR, India 
Premnaniketn@gmail.Com

A field experiment entitled  “Response of organic manure and nutrient solubilizers on 
summer  groundnut  (Arachis hypogaea L.) in black calcareous soil” soil during summer 2015 at the 
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Instructional Farm, Department of Agronomy, College of Agriculture JAU, Junagadh. The experiment 
consisting of 12 treatment combinations, comprising 4 levels of nutrient sources (RDF @25:50:50 kg 
ha-1, FYM @ 5 t ha-1, neemcake @ 1 t ha-1 and enriched compost @ 1.5 t ha-1) and 3 levels of nutrient 
solubilizer (PSB @ 1 L ha-1, allnutrient solubilizers @ 1 L ha-1and micronutrient solubilizers @ 1 L ha-1). These 
treatments were evaluated under split plot design with 3 replications. Result of the experiment revealed 
that significantly maximum plant height, number of branches/plant, dry matter accumulation, root length, 
root fresh and dry weight, number of root nodules per plant, fresh and dry weight of root nodules per 
plant, chlorophyll content and minimum days to 50 % flowering was observed with RDF @ 25:50:50 kg 
ha-1 at 60, 90 and at harvest. Application of neemcake @ 1 t ha-1, being at par with enriched compost @ 
1.5 t ha-1, had significantly higher plant population at 60, 90 DAS and at harvest.

Abstract No. 398

Integrated crop management practices for improved productivity, profitability and 
quality in soybean (Glycine max L.) in Indo-Gangetic plains region

Anil Choudhary, Rohullah Fasli 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
anilhpau2010@gmail.com

Rationale: Integrated crop management (ICM) concept  is a combination of integrated nutrient 
management (INM), conservation agriculture (CA), integrated weed management (IWM), integrated 
water management (IWrM), integrated pest management (IPM), integrated disease management (IDM), 
integrated energy management (IEM), integrated post-harvest management etc. to overcome numerous 
resource-, production- and climatic-vulnerabilities in vulnerable areas like Indo-Gangetic plains region 
(IGPR). 
Objectives & methods : Thus, a study was conducted during Kharif 2015 at IARI, New Delhi to assess the 
influence of nine different integrated crop management (ICM) modules [Conventional tillage (CT) based: 
04 (ICM1–ICM4); Conservation agriculture (CA) based: 04 (ICM5–ICM8); Organic agriculture based: 01 (ICM9)] on 
productivity, profitability and quality of soybean in randomized block design replicated thrice. 
Results: The results showed that seed yield (1.92 t ha-1) and straw yield  (3.65 t ha-1), protein content, protein 
yield, oil content, oil yield as well as gross and net returns and B: C ratio in soybean were significantly 
higher in conservation agriculture (CA) based ICM module ICM7 [ZT-PRB + CRR @ 3 t ha-1 + 100% RDF + 
(Glyphosate-PP fb Pendimethalin-PE fb Imazethapyr-POE + 1 HW-mulch) + 4 irrigations + need based 
IDM/IPM] which was followed by ICM3, ICM8, ICM5, ICM4, ICM1, ICM6, ICM2 and ICM9, respectively w.r.t. above 
parameters. In general, the CA based ICM modules showed an edge over the CT based ICM modules 
w.r.t. all above parameters.  Overall, CA based modules like ICM7 can be recommended to the farmers for 
enhancing the soybean productivity, profitability and quality in semi-arid Indo-Gangetic-plains-region.
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Abstract No. 404

Assessment, promotion and adoption of farmer’s developed brinjal variety

Noushad Parvez, Swati Parihar, Bhaumik AhirLeelaram Sahu, Hardev Choudhary* 
National Innovation Foundation-India, Autonomous Body of Department of Science & Technology, Govt. of India, 
Grambharti, Amrapur, Gandhinagar-Mahudi Road, Gandhinagar, Gujarat, -382650, India, Gandhinagar, India 
noushadp@nifindia.org

Many innovative farmers still cultivate traditional crop varieties and improve them through successive 
generations of seeds/ plant/ bud selection from the cultivars popular in the regions. Niranjan Bhatta brinjal 
variety was developed by Shri Leela Ram Sahu (58 yrs), Dhamtari, Chhattisgarh. It was developed from 
the ancestor Singhi cultivar . The variety is distinctive for sweeter taste and longer fruit (45-60cm). During 
2016-17, National Innovation Foundation-India facilitated the on-site evaluation of the variety by the Indira 
Gandhi Krishi Vishwavidyalaya (IGKV), Raipur, Chhattisgarh, which considered it as a unique variety for its 
traits. For the promotion of Niranjan Bhatta, NIF has been working since 2016-2017 at Gujarat, Madhya 
Pradesh, Maharashtra, West Bengal, Bihar, Odisha, Kerala, Nagaland, Manipur, and Tamil Nadu. It was found 
that the average plant height and length of fruit of the variety was 115cm and 46cm respectively, which 
was significantly higher as compared to Pusa Shyamla and two local checks. Yield of Niranjan Bhatta was 
found to be  314 q/ha, which was at par with the yield of Pusa Shyamla (269 q/ha) and local popular -1 
(226.2 q/ha) & -2 (225.6 q/ha) varieties. The study also revealed that the Niranjan Bhatta is suitable for 
many new locations and appropriate for organic cultivation. 

Abstract No. 406

Microbial consortium for hastening the decomposition of rice straw

P K Dash, A Pattanayak, S Routray, S R Padhy, A K Nayak, P Bhattacharyya 
ICAR-NRRI, Cuttack, India 
pkdashcrri@gmail.com

Rational: Every acre of rice in India produces approximately 2.5 t of straw and a considerable portion of it is 
unutilized and subsequently burned in field. In Recent past straw burning (40- 60% of rice starw) is a major 
issue in India which not only causes greenhouse gas emissions but also polluting the environment at an 
alarming rate. In-situ and ex-situ microbial decomposition of straw could be an economic and environment 
friendly solution of this problem. During decomposition, primarily extracellular enzymes plays important 
role and promising microbes may be screened on the basis of these enzyme activities. Objective of  this 
study  was mainly to test the efficacy of naturally isolated lignin decomposing microorganism for ex-situ rice 
straw decomposition. Bacterial and fungal isolates from four different natural sources (elephant dung, 
compost, vermicompost and bark) were screened in laboratory. The promising strains and their respective 
consortium (after carrying compatibility test) were evaluated in net house for ex-situ decomposition of 
rice straw. Enzymatic activities (β-glucosidase, cellulase) were estimated at 7, 14, 21 and 28 days during 
composting. Out of total 30 isolates, significantly higher sugar was produced by two bacteria; L18, LB8 and 
two fungi; LF3 and LF9. At 28th day of composting, β-glucosidase (360.1 µgPNGg-1) and cellulase (103.1 
µg glucose g-1h-1) activities was highest in the LB18+LF3 consortium treated straw than others.  LB8+LF3 
consortium also found effective for cellulase production. Our study elucidated the consortium of bacteria+ 
fungus (LB18+LF3) could be effectively used for faster ex-situ rice straw composting and or pretreatment 
of straw for bio-ethanol production.
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Abstract No. 409

Impact of Resource Conservation Technologies (RCTs) on soil biotic interactions in rice 
wheat cropping system

Anita Chaudhary1, Bharat Singh2, Nirmala Aggarwal2, Bhawana Joshi1, A Kamra3 
1CESCRA, IARI, NEW DELHI, India. 2IARI, NEW DELHI, India. 3Division of Nematology, IARI, New Delhi, India 
anitamicrobio@yahoo.co.in

The adoption of different resource conservation technologies (RCTs) viz. no tillage (NT) and bed 
planting (BP) as a soil resource management strategy seems to be the key for achieving sustainability in 
agriculture. Evaluation of these RCTs as sustainable land management options in agro ecosystems was 
carried out by measurement of multi dimensional socio-ecological  sectoral indicators viz. use of farm 
inputs, resource use efficiency, energy use efficiency, food security, soil physico-chemical and biological 
parameters in a farmer’s participatory field at Ghaziabad District of India. The resource conservation 
technologies registered a significantly higher soil quality index (SQI) values than the conventional tillage 
practices. The PCA (principal component based  analysis) based weightage additive soil quality index was 
found to be most sensitive to foresee the changes in soil quality under different management practices 
because it reduce the possibilities of redundancy and extract the key variables which are most affected 
by the management alternatives. In rice, high microbial quotient as well as high percent population of 
Collembola, mite and free living nematodes and simultaneous decrease in plant parasitic population 
of nematodes in NT as compare to conventional tillage (CT), reflects the  improvement in soil health. 
Although this points towards the beneficial impacts of these practices on agricultural sustainability, but 
there are wider concerns regarding the vulnerability of poor farmers as the enhanced farm gate income 
showed the fluctuating trends with these practices. However, the fluctuating farm gate income can be 
offset by the earning of the carbon credits, which may soon  become a realty.

Abstract No. 410

Management of brown spot disease in rice (Helminthosporium oryzae) by spraying of 
cow urine

Rahul Sadhukhan1, JS Bohra2, Dinesh Kumar1, Kirtttiranjan Baral1 
1IARI, Delhi, India. 2BHU, Varanasi, India 
rahulsadhukhan92@gmail.com

Rice is the most important food grain crop in India.  Among different diseases of rice, brown spot disease 
is an important culprit for the low yield of this crop. A field experiment was conducted during kharif of the 
year 2015-16 at Agri Farm, IAS, BHU, Varanasi to assess the effect of cow urine spray on the suppression 
of brown spot of rice. The experiment was conducted with 3 replications under split plot design where 
fertility levels (60% RDF, 80% RDF and 100% RDF) were kept in main plots and cow urine spray (control, 
50%, 75% and 100% concentrations) were kept in subplots. The recommended dose of fertilizer was 120-
60-60-25 kg N-P2O5-K2O-ZnSO4 /ha. The varying fertility levels were unable to show the suppression of the 
brown spot disease of rice whereas varying concentration of cow urine spray showed positive impact on 
disease suppression. The 100% cow urine spray was able to minimize the brown spot score whereas the 
control treatment exhibited maximum disease score. So, cow urine as a bio-fungicide is able to reduce 
brown spot infestation.
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Abstract No. 422

Increasing Rice productivity by maximum utilization per drop of water that provide 
the food security and stable yield to farmer

Dharmadas Kalindi, Basudeb Ghosh 
Odisha University of Agriculture and Technology, Bhubaneswar, India 
dharmadaskalindi@gmail.com

Water, the most precious gift to the nature getting more scares and polluted. In eastern Asia and eastern 
part of the India in particular, most of the rice cultivation is dependent on monsoon rainfall. In this region 
most of the farmer are marginal and   are economically backward. They are unable to irrigate the crop 
due to high irrigation cost, more no of  irrigation requirement  and water crises which threatened the 
sustainability of irrigated rice system and food security. By observing the water scarcity  our challenges 
to develop advance and integration of different technologies from source to the end users by increasing 
maximum utilization per drop of water and maintaining the sustainability in rice productivity For that we 
have maintained the transpiration through proper ideotype and reduce water input and increasing field 
level water productivity .Increasing rice productivity per drop of water we should integrate with ideotype 
selection and resource management and system level management. However, the impact of less water 
input in rice production on weed, nutrient, sustainability and environment services of rice ecosystem 
warrant further investigation.

Abstract No. 426

Reducing nitrous oxide emission from rice and wheat crop by nanoclay polymer 
composites loaded with urea and neem oil

Sonalika Sahoo1, Kanchikeri Math Manjaiah2, Samar Chandra Datta2, Arti Bhatia2, Dipak Ranjan Biswas2, 
Kalikinkar Bandyopadhyay2 
1ICAR-NBSS&LUP, NAGPUR, India. 2ICAR-IARI, New Delhi, India 
sonalikaiari@yahoo.com

The consumption of synthetic nitrogen (N) fertilizer in agriculture has increased over the past several 
decades and will continue to increase to meet the food and fibre demands of the growing global 
population, which will no doubt result in the release of additional nitrous oxide (N2O) into the atmosphere. 
Use of slow release N fertilizer and nitrification inhibitor are important to mitigate N2O emissions. Here, 
two different nanoclay polymer composites (NCPCs) doped with two clay levels (12% and 18% clay) were 
prepared and characterized by X-Ray diffraction and FTIR. The NCPCs loaded with urea and urea along with 
1% neem oil were applied to rice and wheat crop in an open greenhouse pot experiment and compared 
with conventional neem coted urea (NCU) for their effect on N2O emission. Emission of N2O was monitored 
during 105 days in rice and 110 days in wheat by closed chamber method. In rice and wheat crop total 
N2O-N emission was highest with NCU (64.1 mg N2O-N m-2 and 71.2 mg N2O-N m-2,respectively) and lowest 
in the NCPCs loaded with urea and neem oil (53.7 mg N2O-N m-2 and 58.4 mg N2O-N m-2 , respectively). The 
NCPCs without neem oil were at par with NCU while NCPCs loaded with neem oil were significantly better 
in reducing N2O emission i.e by 14.8-16.3% in rice and 15.2-18% in wheat over NCU. The study suggested 
that the NCPCs loaded with neem oil might be useful in mitigating N2O emissions from rice and wheat.
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Abstract No. 431

Linnean shortfall: A case study of leaf roller moths (Lepidoptera: Tortricidae) from India

Santhosh Naik1, Shashank P.R1, Mahesh Jadav1, Rajgopal N. N2, Twinkle Sinha1 
1IARI, New Delhi, India. 2IINRG, Ranchi, India 
*spathour@gmail.com/shashank.r@icar.gov.in

The earth is undergoing rapid environmental changes which are influenced by human activities. As most 
of the scientific community believes that climate change is real. The priority of implementing conservation 
action plan for many countries is indispensable. Researchers on biodiversity around the world are dealing 
with very large data from past decade. However, our knowledge about biodiversity is still inadequate and 
we are still uncertain about how many species are there on our planet, and for those described, knowledge 
about their ecology and distribution is very scarce. These gaps or shortfalls can be linked to the lack of 
taxonomic work, i.e., species descriptions called as Linnean shortfall or absence of data regarding their 
distribution i.e., Wallacean shortfall, data on species abundance and population dynamics in space and 
time i.e., Prestonian shortfall.   In present study we explore patterns of species description of tortricid 
moths from 1775 to 2018.  A total of 392 species have been described. Eight authors have described 
more than 85% of tortricid species from India. The cumulative curve of the number of tortricid species 
described showed highest peak during 1901-1925 where in 226 species were described from India. The 
biogeographic zone recorded highest species was North East (47.19%) followed by Deccan (10.71%).  This 
study helps in planning our future expeditions.  

Abstract No. 435

Micro-secondary and pollutant elements status in geo-referenced soils of Hazaribagh 
district of Jharkhand

D.K. Shahi, Arvind Kumar, Manas Denre, Ruplal Prasad, B.K. Agarwal 
Dept. of Soil Science & Agril. Chemistry, Birsa Agricultural University, Ranchi, India 
dksbau@gmail.com

The study was carried out to assess the status of available micro, secondary and pollutant elements in soils 
of Hazaribagh district, Jharkhand. Total 391 Geo-referenced surface  soil samples (0-15 cm) were collected 
randomly from sixteen blocks of the district. These soils were strongly acidic to moderately alkaline in 
reaction with low EC and OC status. Micro nutrients (Fe, Mn, Cu, Zn and B content) varied from 9.00 to 
74.40, 5.06 to 53.40, 0.30 to 4.78, 0.22 to 5.03 and 0.10 to 2.09 mg kg-1, respectively. In case of secondary 
nutrients like S, Ca and Mg content in soil varied from 2.30 to 54.49 mg kg-1, 0.51 to 6.52 and 0.27 to 4.32 
cmol (p+) kg-1,respectively. As per establishment of critical limits of Fe, Mn, Cu, Zn, B and S by Shukla et 
al. (2016), all the nutrients were well sufficient except available Zn, B and S in soils. Deficiency of Zn was 
observed in about 64.2%, B in 69.1%  and S in 92.6% samples in the district. In case of Ca and Mg, about 
43.0 and 29.0%  deficiency was observed in the district. Heavy metals (Pb, Ni and Co) content in soil was 
found to be in the safe limit. Soil pH and OC content were the main factors, which contributed to the 
variability and availability of Zn, B, S, Ca and Mg.Therefore, for successful and profitable crop production 
and maintaining good soil and plant health needs we should  give more attention to supply Zn, B and S 
fertilizers in the district.
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Abstract No. 447

Quinoa (Chenopodium quinoa): a potential crop for water and food security under 
deficit water conditions of India

Praveen Kadam1,2, Sunnetha Devi K B3, Ruxsana Naragund1 
1IARI, Newdelhi, India. 2PJTSAU, Hyderabad, India. 3Professor Jayashankar Telangana State Agriculture University, 
HYDERABAD, India 
praveenkadam5734@gmail.com

Quinoa is adapted to a wide range of agro-ecosystems of the world. Recently quinoa got attention 
because of its nutritional value. Quinoa has the potential to provide a nutritional food security for Indian 
populations. Indian agriculture is dominated by few cereal crops (rice, wheat and maize). Quinoa being a 
tolerant crop that can be grown on marginal land. Despite its high potential, quinoa is still an underutilized 
crop. Agronomy of this crop needed to optimize for higher production under Indian subcontinent. Along 
with food security, water security of India is also at great risk, as the water availability decreasing day by 
day. India facing the risk of water scarcity and low water productivity from the agriculture sector. This 
makes a negative impact on food and water security when country looking forward to it and doubling 
the farmer’s income by 2022. With the objective of exploiting the potential of the crop under deficit water 
conditions an experiment was conducted in Hyderabad, India, during rabi 2016-17 to evaluate the effect 
of irrigation on yield and water productivity of quinoa. Experiment comprises varied levels of irrigations 
scheduled at different stages of the crop in both surface and drip irrigation. Results revealed that grain 
yield was higher with irrigation scheduled 1.0 Epan throughout cropping period under drip and 1.0 IW: 
CPE in the surface method of irrigation. The highest water use efficiency was recorded with 0.5 Epan 
throughout crop period followed by mild stress at grain filling stage.

Abstract No. 459

Pedogenesis and classification of paddy and associated non-paddy soils of Assam

Shraddha Mohanty1, R.M. Karmakar2 
1OUAT, Bhubaneswar, India. 2AAU, Jorhat, India 
shraddha.mohanty001@gmail.com

An investigation was carried out to study the morphological, physical, chemical characteristics of paddy 
and associated non-paddy soils of Jorhat (P1, NP1), Golaghat (P2, NP2), Sivasagar (P3, NP3) and Dibrugarh 
(P4, NP4) districts of Assam using standard procedures. Soil colour varied from dark gray (10YR 4/1) to 
brownish yellow (10YR 6/8) with textures from loamy sand to clay. Most of the paddy soils exhibited aquic 
characteristics leading to process of gleization. Low amount of sand (11.3-49.0%) and high amount of clay 
(26.2-56.98%) in paddy soils as compared to non-paddy soils (23.3-65.4% and 14.4-44.4%, respectively) 
indicated more weathering in paddy soils. Higher amount of soil organic C (SOC) was observed in 
paddy soils (2.0-12.0 g kg-1) as compared to non-paddy soils (0.5-10.0 g kg-1).  Higher amounts of SOC, 
exchangeable Al3+ and exchangeable H+ led to enhanced biochemical and pedochemical weathering in 
paddy soils. CEC of the soils was low (7.5-14.1 and 5.1-12.7 cmol (p+) kg-1 in paddy and non-paddy soils, 
respectively. Soils were classified as: Typic Epiaqualfs (P1), Aeric Epiaqualfs (NP1, P2, P3, NP3, P4), Ultic 
Hapludalfs (NP2), Typic Dystrudepts (NP4).
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Abstract No. 464

Weed management strategies under short rotation coppice

Bhadra Parija, Navneet Kaur 
Punjab Agricultural University, Ludhiana, India 
bhadra.agro177@gmail.com

 The restoration of tree-cover through agroforestry can complement the protection of pristine forest 
ecosystems. Short rotation coppice (SRC) is one of the best options for providing higher wood yields with 
an aim to provide improved planting material with plantation design and management. The incorporation 
of trees through adoption of agroforestry increases habitat complexity with abundance and diversity of 
weed flora. Agroforestry practice may influence the occurrence and distribution of weeds via bottom-up 
factors such as moderation of microclimate, soil nutrients and water content. Weeds can cause severe 
problems in forest nurseries and in woodland establishment leading to reduced growth and survival of 
trees. The control of weeds to ensure maximum yield is an important element of SRC management, since 
the occurrence of weeds can present a significant suppression of crop growth coupled with an increased 
rate of mortality. To design a sustainable weed management option to be adapted in agroforestry it is 
necessary to study about the weed communities prevailing under these systems. Accordingly, the use 
of non-chemical weed control strategies like silvicultural manipulation, tillage, cultivation and cutting 
weeds by machines or hand tools can be done and chemical method can be taken up as per the persisting 
weed flora. So, there is a need for a sensitive integrated weed management (IWM) approach with a better 
awareness of weed-crop relationship. 

Abstract No. 468

Effect of alternate wetting and drying irrigation method on yield and water productivity 
of different rice varieties in puddled soil

Mandapelli Sharath Chandra, Avil Kumar K. 
PJTSAU, Hyderabad, India 
sharathagrico@gmail.com

A field experiment on rice was conducted at PJTSAU, Agricultural College farm, Rajendranagar, Hyderabad 
during kharif, 2016 in a split plot design with three replications.  The treatments comprised of three 
irrigation regimes (irrigation of 5 cm when water level falls below 5 cm from soil surface in field water 
tube, irrigation of 5 cm, at one day after disappearance of water on the surface of the soil (DADSW) and 
recommended submergence of 2-5 cm water level as per crop stage) as main plot treatments and four 
rice varieties (Telangana Sona, Kunnaram  Sannalu, Bathukamma and Sheethal) as sub plots treatments.
The results revealed that recommended submergence of 2-5 cm water level recorded significantly higher 
grain yield (6289 kg ha-1) over alternate wetting and drying (AWDI) of 5 cm when water falls below 5 cm 
from soil surface in field water tube and was at par with AWDI of 5 cm at one DADSW. Water productivity 
was higher with irrigation of 5 cm at one DADSW (5.43 kg mm-1[DS1]) and was at par with irrigation of 5cm 
when water level falls below 5 cm from soil surface in field water tube (5.30kg mm-1). [DS2]Bathukamma 
recorded higher grain yield (6468 kg ha-1) and water productivity (5.57 kg  mm-1) than other varieties and 
but was at par with Kunaram Sannalu in grain yield. Based on the results it can be concluded that among 
varieties Bathukamma recorded higher yield with recommended submergence and water productivity 
was higher with irrigation of 5 cm at one DADSW.
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Abstract No. 470

Identification of suitable date of sowing and variety of wheat (Triticum aestivum l.) For 
south saurashtra,gujarat under changing climatic conditions

Bhawani Singh Prajapat1, Aniket Diwedi2, Ram A Jat3 
1Maharana Pratap University of Agriculture and Technology, udaipur, India. 2Chaudhary Charan Singh Haryana 
Agricultural University, Hisar, India. 3ICAR-Directorate of Groundnut Research, Junagadh, India 
bsp9602243806@gmail.com 

A field experiment titled “Identification of suitable date of sowing and variety of wheat (Triticum aestivum 
L.) for South Saurashtra, Gujarat under changing climatic conditions” was conducted during rabi 2015-16 
at Instructional Farm, Department of Agronomy, College of Agriculture JAU, Junagadh. The experiment 
consisting of 12 treatment combinations including four dates of sowing in main plots (05th November, 
15th November, 25th November and 05th December) and three varieties in sub plots (GW 322, GW 366 
and GW 173) was carried out in split plot design with three replications. Germination percentage, plant 
population per square meter, plant height, dry matter accumulation, root dry weight, root length and root 
volume and crop growth rate from 30 to 60 DAS was significantly higher with sowing on 15th November. 
Crop growth rate from 60 DAS to harvest was recorded significantly highest with 05th December sowing. 
Plant height, dry matter accumulation, root length, root volume and root dry weight at 30, 60 DAS and at 
harvest and crop growth rate from 30 to 60 DAS and from 60 DAS to harvest was significantly higher with 
GW 366. Significantly, maximum number of effective tillers/plant, effective tillers/meter, total tillers/meter, 
length of spike, number of grains/spike, weight of spike, test weight, grain yield, straw yield, biological 
yield, harvest index and water use efficiency was found with GW 366. Maximum net returns and B:C ratio 
was found with sowing of GW 366 on 15th November. 

Abstract No. 472

Development of biochemical stability index of SOC in major soil groups of India

Dr Rajendra Kumar Yadav1, Dr T.J. Purakayastha2, Dr Ruma Das2, D.M. Mahala3, Dr S.L. Yadav1, Chiaranjeev 
Kumawat4, Neelam Yadav5, Dr M.C. Jain1 
1ARS, Kota, (Agriculture University, Kota), Kota, India. 2ICAR-IARI, New Delhi, India. 3ICAR-IIMR, Ludhiana, India. 
4SKNAU, Jobner, India. 5AAU, Anand, India 
raj91yadav@gmail.com

Long term effect of manuring and fertilization on biochemical stability of SOC were studied in four soil 
orders. The soil samples were collected in the year 2015 to a depth of 0–15 cm from the fields of All India 
Coordinated Project (AICRP) on Integrated Farming System continuing in Ludhiana (Inceptisol), Pantnagar 
(Mollisol), Jabalpur (Vertisol) and Ranchi (Alfisol) since 1983-1984. For assessing the biochemical stability 
of SOC,  results indicated that the polysaccharide content in the aggregates fraction was recorded 
significantly higher with the treatment comprised of 50%NPK+50%N-FYM in all soil orders excepting Alfisol 
in which, it was recorded higher in 50%NPK+50%N-GM. The glomalin content of different aggregates 
fraction were significantly increased in 50%NPK+50%N-FYM/GM in Mollisol, Vertisol and Alfisol, whereas 
in Inceptisol, it was recorded higher in 50%NPK+50%N-FYM. The carbohydrate were significantly increased 
50%NPK+50%N-FYM/GM in all soil order excepting Mollisol, in which 50%NPK+50%N-FYM. The polyphenol 
content was recorded higher 50%NPK+50%N-FYM/WS at all the soil order excepting the Alfisol, which 
showed highest  in 50%NPK+50%-GM/FYM/WS. The biochemical  stability index of SOC was recorded 
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highest with 50%NPK+50%N-FYM, followed by 50%NPK+50%N-GM in all the soil order. Overall, long-
term application of 50% fertilizer N by FYM or green manure along with 50%NPK fertilizer  in rice-wheat/
maize-wheat cropping system emerged as the best management practices for enhancing biochemical 
stability of SOC which might reduce the dependency on costly chemical fertilizer  for enhancing sustainable 
productivity in Mollisol, Inceptisol, Vertisol and Alfisol of India.

Abstract No. 475

Effect of various P sources alongwith their combinations on various parameters of 
maize-groundnut cropping sequence in Alfisols of Odisha

samanyita mohanty 
Bidhan Chandra Krishi Viswa Vidyalaya, Kolkata, India 
samanyita.d@gmail.com

A field experiment was conducted in Alfisols of Odisha to evaluate the effect of different sources of 
phosphorus and its combination in maize-groundnut cropping sequence. Low grade rock phosphate (RP) 
was supplied by FCI Aravali Gypsum and Minerals India Ltd. and its various combination with SSP were 
used as nutrient sources during kharif 2016 (Maize) and rabi 2016-17 (Groundnut). The field experiment 
was laid out in RBD with eight treatments viz. Control, 100% P (RP), 100% P (SSP), 75% P (RP)+25% P (SSP), 
50% P (RP)+50% P (SSP), 25% P (RP)+75% P (SSP), 200% P (RP) (only on maize) and 100% P(SSP) + lime 
@ 0.2LR and were replicated thrice. The soil of the experimental field was loamy acidic (pH 5.2) having 
Bray›s P of 15.68 kg ha-1.The different combinations of RP and SSP were evaluated for their effectiveness 
in the cropping system. N, P and K were applied to the crops as per the recommended dose. Highest 
maize grain (5.14 t ha-1) and groundnut pod (2.94 t ha-1) yield were produced in 100% P (SSP)+ lime @ 
0.2 LR applied plot. Yield in SSP combination with lime was more as compared to SSP alone. Apparent 
P recovery (50.91 per cent) was highest in 100% P (SSP) + Lime @ 0.2LR for the cropping sequence. The 
highest phosphorus use efficiency (76.70 per cent) and relative agronomic efficiency (144) of the cropping 
sequence was obtained with the treatment of SSP along with lime.

Abstract No. 479

Spatio-temporal evaluation of water harvesting structures and their utilization for life 
saving irrigation in Nuh (Mewat), Haryana

Susama Sudhishri1, Anchal Dass2, Ramnjit Kaur2, S.S Kukal3, Sakshi Saraf1, Arockia Anushty1 
1WTC, ICAR-IARI, New Delhi, India. 2Division of Agronomy, ICAR-IARI, New Delhi, India. 3PAU, Ludhiana, Ludhiana, India 
susama_s@rediffmail.com

Repair/restoration/renovation/rejuvenation of rainwater harvesting structures (WHSs) are becoming very 
essential to combat groundwater depletion and enhancing the crop productivity. The notion of “more crop 
per drop” and ‘har khet ko pani’ are being implemented through different Government programmes.  Under 
the situation there is a need for evaluation of existing WHSs, therefore, spatio-temporal evaluation of 
storage capacity of WHSs were studied in Nuh (Mewat), Haryana using Google Image, ArcGIS and primary 
survey.  The existence of 183 dugout ponds and 20 earthen dams was found; out of these 85 farm ponds 
and all earthen dams were surveyed. The main problems in earthen dam were damage of bunds/spillways 
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and no core walls; whereas, in dugout ponds, siltation, no hygiene, non-maintenance and improper location 
were the main issues. Seventy five per cent of WHSs were about 30-50 years old, gradual reduction in 
storage capacity (4-30%) and in bad condition during last two decades. The WHSs located very close to 
villages were being used as disposal sites of toilet water. Water quality analysis showed that 72% WHSs 
are under high SAR saline during April, whereas, good during rainy season. Crop water demand of most 
popular crops was estimated using the FAO_CROPWAT model and an alternate crop plan was developed 
for efficient utilization of one harvested structure. WHS can be a better choice to partially substantiate 
the saline ground water for irrigation.

Abstract No. 495

Impact of Parthenium hysterophorus on living world

Gaurav1, Abhinav Kumar2, Vinita Bisht1, Shweta Soni1 
1BUAT, BANDA, India. 2BHU, Varanasi, India 
gauraviasbhu@gmail.com

Parthenium hysterophorus L. commonly called as congress grass is noxious weed among the top ten 
worst weeds of the world. In India, it is locally known as ‘Gajarghaas’. Parthenium  was introduced in 
India as seed as a contaminant of food grains imported from Mexico. It is regarded as one of the worst 
weeds because of its invasiveness, potential for spread   and economic and environmental impacts, Its 
high reproduction potential, fast growth rate, allelopathic potential, and unpalatable to animals make it 
capable of rapid spread vigorously. It affects human health causes skin diseases and allergic reactions. 
It also affect livestocks and reduces yield of agricultural crops in the affected field. Parthenium plant 
contains chemicals, like parthenin, hysterin, hymenin, and ambrosin, and due to the presence of these 
chemicals, the weed exerts strong allelopathic effects on different crops like rice, wheat, maize, pigeon 
pea, blackgram, sorghum etc. Awareness must be created among the inhabitants of the countries about 
the impacts of Parthenium. There are many ways, physical, chemical, and biological to control it but 
it cannot be controlled by using a single approach. Integrated approach should be the better way to 
manage this noxious weed.

Abstract No. 497

Plant growth regulators and nutrient levels on yield, quality and nutrient uptake of 
soybean [Glycine max (L.) Merrill]

S P Halagalimath1, Manu S M2, H T Chandranath1, B D Biradar1 
1University of Agricultural Sciences Dharwad, Dharwad, India. 2Indian Agricultural Research Institute, New Delhi, India 
halagalimathsp@uasd.in

A field experiment was conducted to study the nutrient levels and plant growth regulators on 
soybean at University of Agricultural Sciences, Dharwad, during kharif 2017. The experiment 
was laidout using randomized complete block design (factorial concept) with 14 treatments 
including control and replicated thrice. The treatments consisted of two nutrient levels 125 % 
RDF and 100 % RDF, six plant growth regulator (PGR) dosages: salicylic acid @ 50 and 100 ppm, 
ethrel @ 100 and 200 ppm, chlormequat chloride (CCC) @ 250 and 500 ppm; independent 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 212

Natural Resource ManagementDay-1 :  21 February, 2019

control: RPP, without PGR spray and RPP + KNO3 @ 1 %. PGRs were sprayed at 25 and 40 DAS. 
Significantly higher seed yield (26.31 q ha-1) was obtained with application of 125 % RDF + CCC @ 500 
ppm (T12). The next best treatment was 125 % RDF + ethrel @ 200 ppm (23.70 q ha-1) which was on par 
with 100 % RDF + CCC @ 500 ppm (23.26 q ha-1). Seed yield (17.09 q ha-1 and 18.04 q ha-1, respectively) 
recorded in control treatments C1 (RPP, without plant growth regulators) and C2 (RPP + KNO3@ 1 %) were 
on par to each other. With respect to quality parameters, treatment  T12 recorded higher protein content 
(35.97 %), protein yield (6.83 q ha-1), oil content (18.99 %) and oil yield (4.81 q ha-1) compared to other 
treatment combinations. In case of nutrient uptake treament (T12) recorded higher uptake of nitrogen 
(187.5 kg ha-1), phosphorus (25.7 kg ha-1) and potassium (112.1 kg ha-1) compared to other treatment. 
Thus application of 125 % RDF + CCC @ 500 ppm recorded higher seed yield, protein yield and oil yield 
in soybean.

Abstract No. 512

Nutrient management strategies for sustainable mustard production

O P Premi1, S S Rathore2, Kapila Shekhawat2, B K Kandpal3, P K Rai1 
1ICAR-Directorate of Rapeseed- Mustard, Bharatpur, India. 2ICAR-IARI, New Delhi, India. 3ICAR- NEC, Tripura, India 
oppremidrmr@gmail.com

Oilseed Brassica is a high nutrient demanding crop but mostly cultivated on marginal nutrient deficient 
soil of semi-arid region. This resulted in stagnation of seed yield, increased cost of cultivation and finally 
decline in factor productivity. This situation could be reverted to a dynamic production system of higher 
resilience to biotic stress and changing climate through adoption of suitable nutrient management 
strategies. A long term field experiment was initiated in 2005-06 to evaluate the resilience capacity of four 
oilseed Brassica (OSB) production systems. However, the experiment was refined during 2011-12, keeping 
three fertilizer levels (CFL: conventional-100% RDF, MFL: moderate – 50% RDF and SFL: subsistence- no 
fertilizer) in main plot and six organic sources (SGM: Sesbania green manuring, MSI: 2.5t/ha mustard 
straw incorporation, MSI+SGM + MSM @2.5t/ha mustard straw mulch, FYM: 2.5t/ha farm yard manure 
and VC: 2.5t/ha vermicompost) in sub plot. The trial was conducted in AxB+2[HC1] control randomized 
design keeping absolute control and conventional control (100% RDF) as checks. Overall, use of organic 
sources increased the seed yield by 15.2 and 24.0% over conventional and absolute control (no fertilizer), 
respectively. Supplementing organic sources with chemical fertilizers further augmented the seed yield 
of OSB by 22.4% over MFL. Among the organic sources, MSI + SGM produced significantly higher seed 
yield than rest of the organic sources. It was followed by SGM and VC. 
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Abstract No. 515

Carbon buildup potential of different cropping systems under different management 
options - A comparison of different agro-ecological regions of India

N Subash1, D Dutta1, DK Parmar2, VK Shukla3, NK Jat1,4, MPS Arya1, RP Mishra1, DK Singh5, GP Pali6, MC 
Bhambri6, N Ravisankar1 
1ICAR-Indian Institute of Farming Systems Research, Meerut, India. 2CSKHPKV, Bajaura, India. 3JNKVV, Jabalpur, India. 
4ICAR-CAZRI, Jodhpur, India. 5GBPUA&T, Pantnagar, India. 6IGKVV, Raipur, India 
nsubashpdfsr@gmail.com

Application of organic manures/integrated nutrient options is one of the management practices to 
enhance C buildup in soil keeping other management practices constant.   Similarly, the types of cropping 
systems also play an important role to contribute C buildup under various management options.  Hence, 
a long-term experiment was undertaken under NPOF with different management practices Vs cropping 
systems at different agro-ecological zones of India.  Under NICRA-NPOF collaborative study, we have 
collected soil samples from Modipuram, Pantnagar, Raipur, Bajaura and Jabalpur sites, representing 
different agro-ecological zones of India.   Assessment of soil C buildup was made after 10 years of 
continuous cultivation.   At Modipuram, averaged across different cropping systems, Walkley-Black C 
stock at 0 – 105 cm soil depth was found 61.8, 58.0 and 51.5 t ha-1 under organic, integrated and chemical 
management of soil nutrients, respectively.  Among the cropping systems, maize (sweet corn)–mustard–
green manure (Sesbania) cropping system under organic cultivation found more carbon buildup compared 
to all other cropping systems as well as integrated and chemical treatments.  Similarly, we have identified 
the cropping system and management practices for Pantnagar, Jabalpur, Raipur and Bajaura sites. This 
study explicitly shows that continuous practice of raising the crops organically has good potential to make 
more C buildup in the soil to offset the C emissions in the atmosphere. It also found that while making 
and applying soil C build up as one of the options to mitigate the climate change, selection of crops in 
the cropping systems may also be taken into consideration.

Abstract No. 519

Conservation of natural resources through ecosystem approaches in Aravalli Hills

Vanlalruati Hmar, SS Sindhu, Prativa Anand 
IARI, New Delhi, India 
maruathmar@gmail.com

Urbanisation has posed a threat for the environment and increased land degradation, aggravating the 
natural hazards such as droughts, heat-waves and dust storms. Land degradation largely contributes to 
habitat loss and subsequent species losses, leading to a decline in biodiversity and ecosystem services. 
Nearly 30%area of   India is degraded or facing desertification and 40-70% was reported in eight 
states encompassing Rajasthan, Delhi, Goa, Maharashtra, Jharkhand, Nagaland, Tripura and Himachal 
Pradesh. Aravalli Ranges in and around Delhi has seen negative impact of developers and builders activities 
in the last few decades. The Government and Builders nexus had an impact on the forest cover and ground 
water level. Ecosystem based approaches is the present need as it works with nature to provide solutions 
to environmental and development challenges. Protection of existing forest ecosystem, encouraging the 
local populace by creating awareness, development of tourism and recreational and cultural facilities 
could be the long-term approach in these areas.
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Abstract No. 523

Effect of crop establishment practices and microbial inoculation on productivity of 
summer Greengram[Vigna radiata(L.)Wilczek]

Ruxanabi Naragund, Y.V. Singh, R.S. Bana, A.K. Choudhary
IARI, New Delhi, India 
ruxananaragund62@gmail.com

Pulses play an important role in providing nutritionally balanced diet. However,the growth rate in area and 
production of pulses during last few  decades is  negligible as compared to cereals and there exist wide 
inter states variability in their yields in India. The most potential technologies in pulse production include 
improved crop establishment and nutrient management practice. Keeping this in view a field experiment 
was conducted in summer-2018 at ICAR-IARI, New Delhi to evaluate the effects of establishment practices 
and microbial inoculants on growth and yield of summer green gram. The experiment was laid out in split 
plot design with three replications assigning nine treatment combinations including three establishment 
practices viz.,conventional tillage(CT), zero tillage(ZT) and zero tillage with residue@2.0 t/ha(ZT+R) in 
main-plot and three microbial inoculant treatments viz.,control(no inoculation),Rhizobium+phosphat
e solubilizing bacteria(PSB) and Rhizobium+PSB+Arbuscular Mycorrhizal Fungi(AMF) in sub-plots. The 
results showed that significant plant growth and yield attributes were recorded with the treatment having 
zero tillage with residue and inoculation with Rhizobium+PSB+AMF. The significantly higher seed and 
stover yields were found in the crop established through ZT+R combined with Rhizobium+PSB+AMF. 
Thus the crop established with  this treatment may be taken up by the farmers for better productivity 
from summer greengram.

Abstract No. 534

Influence of site specific nutrient management on yield and profitability of soybean 
(Glycine max L.) in northern plain zone, India

Anchal Dass 
Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India 
anchal_iari@rediffmail.com; anchal1971@gmail.com

Soybean (Glycine max L.) is animportant oilseed crop of India contributing more than 25% to the edible 
oil pool and also earns a sizeable amount of foreign exchange.  However, average yield of soybean is very 
low (~1.0 t ha−1). Inadequate and imbalanced nutrient supply is one of the important causes of low yield. 
Site-specific nutrient management (SSNM) can help improve soybean productivity. A field experiment 
was conducted during kharif  2017 at IARI, New Delhi to assess the Nutrient Expert® guided SSNM and 
nutrient omission effects on productivity and profitability of soybean. The treatments (7) included: SSNM 
through Nutrient Expert (SSNMNE); SSNMNE–N; SSNMNE–P; SSNMNE–K; recommended dose of NKP 
(RDNPK); Farmers’ practice and control set in a thrice replicated RBD. Seed yields were similar between 
SSNMNE and RD NPK, both recorded higher yields compared to other treatments barring SSNMNE– K. 
Net returns and B: C were alike among RD NPK, SSNMNE and SSNMNE-K treatments. Omitting N and P 
significantly reduced net returns and B: C ratio compared to RD NPK and SSNMNE. Omitting K did not 
reduce net returns significantly. The order of yield gap due to nutrient deficits/omission was absolute 
control > N-omission > P-omission > FP > K omission when compared with RD NPK and absolute control > 
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N-omission > P-omission > FP > SSNMNE> K omission. It could be concluded that Nutrient Expert® guided 
SSNM can be used in soybean and omission of N and P caused larger reductions in yield compared to K.  

Abstract No. 537

Conservation of soil ecosystem by arresting land degradation, preventing soil errosion 
and maintaining health of soil for sustainable agriculture

Suresh Algudkar 
UNIV AGRI SCIENCE, GULBARGA, India 
sureshalgudkar@gmail.com

Present estimate indicates about 121 million Hectares Land (39% of total geographic area) is affected 
by various kinds of degradation (ICAR 2010), of the total degraded land 55 mh is waste land and 6.6 
mh is salt affected area. 64 mh of net cultivable lands are prone to affected by one or the other kind of 
degradation (NBSS- LUP 2015).
Land Resources Inventory (LRI): LRI popularly recommended by ICAR ,NBSS & LUP for knowledge based 
agriculture system.LRI helps nation wide survey to categorize for agriculture,non agriculture,forestry & 
waste land areas.
Result : 117 Bacterial cultures isolated from detoxicated soils and were inoculated into heat stertilized 
soils, out of these 11 Bacterial cultures gave significant detoxification to soil. Main bacteria are Bacilus 
Spp(4) , Agrobacter Spp(2), Pseudomonos Spp (1), gram -ve  non sporing rods (4).
Fungi : 45 cultures of fungi out of these 13 spp reported their capability to detoxicate heat sterilized soils. 
Eg: Aspergillus tamaria, A.terreus, A.flavus, Pencillium simplicissmum etc .
Azospirillum Spp: were inoculated in Wheat crops,    which alleviated water stress, saline stress under 
mitigation period and increased holding of the moisture in soil.   Azospirillum biofertilizers could be stored 
even for 31 weeks, without disturbing the viability of the organism. After 31 weeks Azo-biofertilizers 
applied to the soil, the organism became alive and actively gave good results.
Genetically applied phytoremediation has modified crops for uptake of nutrients .eg:metal chelators,m
etaltransporters,phytochelators genes.

Abstract No. 539

Effect of elevated temperature on soil temperature regimes and root growth of wheat 
crop

P Pramanik Maity, B Chakrabarti, A Bhatia, S.D. Singh, P Krishnan 
ICAR-IARI, New Delhi, India 
pragati.iari@gmail.com

An attempt was made to study the effect of elevated temperature on soil temperature regimes and wheat 
root growth under simulated warming in temperature gradient tunnel (TGT). Results showed that BD 
of 0–15 cm soil layer varied between 1.43 and 1.50 Mgm−3. The mean value of water filled pore space 
(WFPS) increased with temperature gradient and was maximum at 3.5 °C temperature rise. Gravimetric 
soil water content (SWC) varied between 6.13 and 22.54% throughout the growth period under different 
temperature rise with a mean value of 14.11%. Soil surface temperature (ST) at different dates of sowing 
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increased with rise in sensor temperature and highest ST was observed at S5 sensors (3.5 °C temperature 
rise). Mean ST for five different days after sowing (DAS) was 17.0 °C. At different DAS, ST varied between 
1.3 and 3.5 °C over that with 0 °C rise[KB1]. Stomatal conductance in different DAS decreased with increase 
in soil temperature and gravimetric soil moisture content (SWC). In TGT, no temperature rise showed 
highest root weight density (RWD) (5.95 mg cm−3); whereas, 2.8 and 3.5 °C temperature rise showed lowest 
RWD (4.90 mg cm−3). Harvest index was maximum (0.37) with no temperature rise, and it decreased with 
increase in temperature, which indicated that both grain and shoot biomass decreased with increase in 
temperature. Intensive studies are needed to quantify the soil hydrothermal regimes inside TGT along 
with the crop growth parameters.

Abstract No. 543

Effect of sorghum cultivars and nutrient management on growth and yield of succeeding 
pea crop

Deepa Joshi, Magan Singh, Manish Kushwaha 
ICAR-NDRI, Karnal, India 
joshideepa777@gmail.com

A field experiment was conducted during 2016-2017 in rabi season at Agronomy research field, ICAR- 
National Dairy Research Institute, Karnal to study the effect of sorghum cultivars and nutrient management 
on growth and yield of succeeding pea crop. The experiment laid out in split-plot design with eight 
varieties of forage sorghum viz.V1 (MP Chari), V2 (PC-615)-local check, V3 (CSV 30F), V4 (CSV 20), V5 (CSV 
27), V6 (CSV 21F), V7 (UPMC 503), V8 (CSV 15) in main plots and four nutrient management: Control, N:P:K 
(150:80:40), N:P:K (100:60:30), N:P:K (50:40:20) in sub plots with three replications. The succeeding crop of 
pea was sown in the undisturbed plot vacated by previous crop (sorghum). The findings of the experiment 
revealed that different sorghum cultivars failed to exert their significant influence on green pod yield, 
growth and yield attributes viz. plant height, number of leaves per plant, pod length (cm) and number 
of seeds per pod of succeeding pea crop. However, a higher dose of nutrient application (150:80:60, N: P: 
K kg ha-1) in preceding sorghum crop resulted in significantly higher growth, yield attributes and yieldof 
pea over control.

Abstract No. 546

Assessment of the response of some soil organic carbon pools to different tillage and 
cropping sequences

Rakesh S, A K Sinha, P Mukhopadhyay, P Poddar 
UBKV, COOCH BEHAR, India 
rakisavan.940@gmail.com

Response of tillage [zero tillage (ZT) and conventional tillage (CT)] and cropping sequence [Rice-Wheat 
(R-W) and Rice-Maize (R-M)] on various soil organic carbon (SOC) fractions were studied. Soil samples 
were collected from different locations in Cooch Behar and Malda districts of West Bengal to demonstrate 
the advantages of conservation agriculture. The soil samples were analyzed for different C-pools [labile 
pool I (LP-1), labile pool II (LP-2) and recalcitrant C (RC), active carbon (AC), hot water extractable carbon 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 217

Natural Resource ManagementDay-1 :  21 February, 2019

(HWEC) and particulate organic carbon (POC)] under different cropping systems and tillage management.
At three soil depths (0-5, 5-10 and 10-20 cm); all the SOC-pools were found be significantly higher (P<0.05) 
in R-M system under ZT in comparison to R-W. The SOC-pools were found to be higher in Malda district 
than Cooch Behar due to the differences soil texture and higher native soil organic matter content.The 
concentration of SOC-pools decreased with increase soil depths irrespective of the locations but in CT 
the stratification of carbon was less comparison to ZT. The percent contribution of C-pools with respect 
to SOC i.e. LP-1, LP-2, AC, HWEC, RC and POC were almost stable throughout the depths; represented in 
average 14% (1.74 g kg-1), 18% (2.8 g kg-1), 3% (0.57 g kg-1), 1.5% (0.27 g kg-1), 65% (10 g kg-1) and 25% (3g 
kg-1), respectively at 0-5cm depth but the above SOC pools decreased in subsequent layers. However, 
irrespective of cropping system,CT showed higher values at 10-20 cm as compared to ZT but there was 
no such trends observed 5-10cm depth.

Abstract No. 548

Morphology and molecular diversity in the indian core collection of sesame (Sesamum 
indium L.)

Nirupama Bindhani1,2, Kangila Venkataraman Bhat2, Jogeshwar Panigrahi3 
1Sambalpur University , Sambalpur , India. 2NBPGR, New Delhi, India. 3Berhampuri University , Berhampur, India 

Realizing our dependence on genetic resources, creates a sense of humility, which in the arrogance of our 
accomplishments we have tried to ignore. The most ancient of oilseeds in India, Sesamum, is one such 
resource. However, the utilization of the genetic resource (core collection) and the transfer of its diversity in 
a usable form for farmers, lags behind.  Keeping in view, the utility of the core collection, a comprehensive 
genetic diversity assessment was done to facilitate its efficient management and promoting its effective 
use in crop improvement. This is a preliminary comprehensive experimental report on Indian core 
collection carried out using morph-genetic and molecular markers. The accession NIC 10036 was found 
to be the most distinct, as far as morphology was concerned. Molecular studies corroborated with the 
morphology studies. A vast difference was observed in percentage of polymorphic loci in accession from 
the north - eastern states of Nagaland, Manipur, Arunachal Pradesh and Assam. This indicates that more 
of exploration is possible to tap the probability of existing diversity since the Seven sisters are home to 
much biological diversity in other crops too, rice (Oryza sativa) and chilli being very prominent examples. 
The accessions from the Central part of India exhibited prominent diversity with the mean number of 
alleles approximating 6.0.

Abstract No. 554

Nitrogen use efficiency in relations to fertilizer sources, C and N mineralization rates 
and water regime in rice-wheat system

Ajay Bhardwaj1, Deepika Rajwar1, Bhaskar Narjary1, Priyanka Chandra1, Suresh Chaudhari1,2, Rajender 
Yadav1, Parbodh Sharma1 
1ICAR-Central Soil Salinity Research Institute, Karnal, India. 2Krishi Anusandhan Bhawan, ICAR, New Delhi, India 
ak.bhardwaj@icar.gov.in

Nitrogen is essential for crops to achieve optimum yield. It is estimated that more than 50% of the human 
population for food production relies on N fertilizers (FAO, 2008). Nutrient use inefficiencies can cause 
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environmental pollution through the loss of fertilizer elements to ground water and atmosphere (gaseous 
losses). Several organic sources of fertilizers, which are presumed to be environment friendly, have been 
tested over the years to provide for the nutrition of crops. Organic sources release nutrients slowly, reducing 
bulk losses yet the sufficient nutrient availability at critical stages is unknown.  In a 13 year long experiment, 
nitrogen availability through ion exchange resin strips was analyzed in a reclaimed sodic soil amended 
with different organic residues (legume, LE; green manure, GM; farmer yard manure, FYM; wheat straw, WS; 
rice straw, RS) and compared to inorganic fertilizers (F). The nitrogen use efficiencies were related to daily 
net N mineralization rates, carbon mineralization and water management (soil moisture, irrigation). Both 
rice and wheat crops had significant differences in nitrogen use efficiencies under different fertilization 
sources, owed to N-release characteristics of organic materials and water management conditions. In 
rice season NH4

+-N and in wheat season NO3
--N were dominant available forms, respectively. In rice, GM 

management and in wheat, F and GM provided the most efficient nitrogen use efficiency. The N use 
efficiencies were primarily driven by C:N ratio and quality of organic materials in flooded rice conditions 
and  by soil moisture and water management conditions in wheat crop.

Abstract No. 571

Screening of Chrysanthemum germplasms for salinity tolerance based on morphological 
and biochemical trait

Vanlal Ruati, S.S. Sindhu, Prativa Anand
ICAR-IARI, New Delhi, India 
maruathmar@gmail.com

Salinity is a build-up of soluble salts causing adverse morphological, physiological, and biochemical effects 
in plants through an increased concentration of sodium and chloride. Chrysanthemum (Chrysanthemum 
grandiflorum Ramat.) is one of the  four most popular cut flowers in the world and occupies a very 
important position in the world flower industry. Genetic improvement for salt tolerance is of utmost 
importance due to limited arable land and increasing salinity. An experiment on hydroponics screening 
for salt tolerance was done at National Phytotron Unit, I.A.R.I (New Delhi) during 2015-16 among twenty 
Chrysanthemum germplasms viz., Pusa Anmol, Ajay Orange, Littal Orange, Liliput, White Prolific, Tata 
Century, Flirt, Pusa Kesari, Red Gold, Pusa Chitraksha Pusa Aditya, Johan Beba, Star Yellow, Pusa Sona, 
Ajay, Jubilee, Crocon Small, Neelima, Sadwin Yellow and Vasantika. Plants were subjected to varying salt 
(Nacl) concentrations i.e., control (without salt treatment), 100mM and 150mM. Salt stress had significant 
effects on the growth of Chrysanthemum germplasms by its interference in morphological, physiological, 
and biochemical mechanisms within plant tissues. With application of 150 mM  NaCl, there is reduction 
of shoot growth, root growth, leaf area, leaf number, shoot dry weight and chlorophyll content whereas 
proline concentration increase with  increasing salt concentration. Pusa Sona cultivar recorded maximum 
mean shoot length, root length ,shoot dry weight, Proline concentration,  chlorophyll a:b ratio  and 
total chlorophyll content  whereas Star Yellow cultivar recorded maximum leaf area despite higher salt 
stress. Among the germplasms, Pusa Sona was found to be most tolerant cultivar as it gives the best 
growth performance with higher proline accumulation.
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Abstract No. 573

Intraction effect of Nitrogen and Phosphorus with Sulphur on yield and nutrient uptake 
of groundnut (Arachis Hypogaea L.)

Rahul Kumar1, Gora Chand Hazra1, Shyam Prasad majumder1, Ruma Das2, Amal Chandra Das1 
1Bidhan Chandra Krishi Viswavidyalaya, Mohanpur West Bengal 741252, India. 2Division of Soil Science and Agricultural 
Chemistry ICAR-IARI Pusa Campus, New Delhi 110012, India 
rahulyadkumar@gmail.com

A pot experiment was conducted to study the effect of nitrogen, phosphorus and sulphur levels on 
groundnut (Arachis hypogaea L.) during 2016 at Central Research farm, BCKV, Gayeshpur (Latitude - 230N, 
Longitude - 890E, Altitude - 9.75m MSL). The treatment consisted of three levels of nitrogen (N0, N20 and 
N40 kg ha-1), three levels of phosphorus (P0, P40 and P60 P2O5 kg ha-1) and three levels of sulphur (S0, 
S20 and S40 kg ha-1) applied through urea, SSP and gypsum, respectively. Results indicated that nut, 
haulm and shell yield, uptake of N, P and S increased with increase in the rate of application of N, P and 
S individually as well as in various combinations. Application of various levels of N, P and S also increase 
concentration of N, P and S in groundnut nut, haulm and shell. Similarly Availability of N, P and S in the 
soil increased with increasing levels of nitrogen, phosphorus and sulphur.

Abstract No. 579

Water use efficiency of pigeon pea (Cajanus cajan L.) varieties under varying irrigation 
regimes of crop stages.

Kiran Jadhav1, Ganpat Kote2, Ganesh Ghuge1 
1College of Agriculture Badnapur, VNMKV, Parbhani, Badnapur Dist Jalna, India. 2VNMKV Parbhani, India 
kirantjadhav76@gmail.com

The field experiment was conducted during kharif  season of 2017-2018 at the Experimental Farm of 
Agronomy at College of Agriculture, Badnapur underdeep black soil with good drainage. The total rainfall 
received during crop growth season was 663 mm in 26 rainy days.The experiment was designed in FRBD 
with two factors, three pigeonpea varieties viz., BDN-711, BSMR-736 and  BDN-716 in first factor and 
four irrigation regimes  viz., Rainfed (Control ), Bud initiation, Pod development, bud initiation and pod 
development stages in second factor. Amongst the varieties, BDN-716 recorded maximum seed yield (1697 
kg ha-1) and was significantly superior over BSMR-736 (1553 kg ha-1), however, it was at par with variety 
of BDN-711 (1625 kg ha-1). Seed yield was significantly influenced due to different irrigation regimes of 
crop stages. Amongst irrigation regimes, irrigation at bud initiation + pod development (2076 kg ha-1) was 
significantly superior followed by irrigation at pod development, bud initiation, and rainfed, respectively. 
Rainfed treatment recorded significantly lowest seed yield (1218 kg ha-1). Variety of BSMR-736, recorded 
maximum irrigation  water use efficiency (IWUE) (7.82 kg ha-1 mm-1) followed by BDN-711 (7.19 kg ha-1 mm-

1) and BDN-716 (6.54 kg ha-1 mm-1), respectively. Higher IWUE was observed under irrigation at rainfed 
(32.15 kg ha-1 mm-1) followed by irrigation at bud initiation (7.76 kg ha-1 mm-1), at pod development (6.98 
kg ha-1 mm-1) and bud initiation + pod development (4.30 kg ha-1 mm-1),  respectively.
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Abstract No. 592

Conservation agriculture: dreams and realities for indian agriculture

Puspa Parameswari, Sohan Singh Walioa 
Punjab Agricultural University, Ludhiana, India 
pushpa-agr@pau.edu

Indian agriculture has been successful in increasing food grains production in the past, guided by the 
goal of ‘self-sufficiency’ in the country. Learning from our past  we have reached a situation where  there is 
need to look for new directions. Conservation agriculture can be seen a new way for conserving resources 
and enhancing productivity to achieve the goals of sustainable agriculture. Conservation agriculture 
(CA) technologies involve minimum soil disturbance, permanent soil cover through crop residues, 
crop rotations for achieving higher productivity. In India, efforts to develop, refine and disseminate 
conservation-based agricultural technologies have been underway for nearly two decades and made 
significant progress. Tremendous efforts have been made on no-till in wheat under rice-wheat rotation in 
the Indo-Gangetic plains. The technologies of CA provide opportunities to reduce the cost of production, 
save water, nutrients, increase yields, have crop diversification and resulted in efficient use of resources. 
However, lack of appropriate seeders especially for small & medium farmers, crop residues use in CA versus 
livestock feeding, burning of crop residues, availability of skilled & scientific manpower and mindset about 
conventional tillage are some of the constraints in the adoption of CA. There is a need to develop the 
policy framework and strategies to promote CA  with a view to achieve sustainability in Indian agriculture.

Abstract No. 593

Enhancing fodder production in hills through utilization of marginal lands

Jaideep Bisht, Ram Prakash Yadav, Arunav Pattanayak 
ICAR-VPKAS, Almora, India 
bishtjk@hotmail.com

The scientific management of land in hilly areas with proper vegetative measurement is an utmost need 
for enhancing the fodder production in hills. Studies conducted at ICAR- Vivekananda Parvatiya Krishi 
Anusandhan Sansthan, Almora, have shown the potential of tree fodder in different type of lands. In the 
present investigation, different aspect of fodder production with agroforestry system have been studied 
with the objective, to enhance the fodder production in hills through utilization of marginal lands and 
different agroforestry systems. In marginal land, silvi-pastoral system of Digetaria decumbense with Bauhinia 
purpurea Quercus leucotrichophora, Grewia optiva produced 1800 to 2450 g/m2/year green biomass.In a 
silvi-horti system green forage yield varied from 5.7 kg/tree by Quercus leucotrichophora to 7.7 kg/tree 
by Bauhinia vereigata. On the sloping and degraded Grewia optiva, Morus alba, Robinia pseudoacacia and 
Quercus leucotrichophora can be grown through improved pits. Under pine and deodar trees Hybrid Napier 
was found to be the best with 15 - 30. t/ha green fodder during first year and 40 - 80 t/ha during second 
year onwards. Erect growing grasses like Setaria kazungula, Setaria nandi,, Panicum coloratum, and  Hybrid 
Napier can be grown on the field terrace risers. Bhimal (Grewia optiva) and Kachnar (Bhuhinia retusa) can 
be grown in field terrace risers and path site with proper cutting management. Thus, the production of 
fodder from the waste lands with agro forestry will reduce the gap between demand and availability and 
well fed livestock will help ensure higher productivity and income to hill farmers
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Abstract No. 625

Diversified production management through agroforestry in Central Himalaya

R. P. Yadav, J. K. Bisht, B. M. Pandey, P. K. Mishra, V. S. Meena, A. Pattanayak 
ICAR-Vivekananda Parvatiya Krishi Anusandhan Sansthan, Almora, India 
Ram.Yadav@icar.gov.in

Agroforestry systems are based on the principle of optimum utilization of land. Agri-horti, silvihorti, 
hortipastoral, and silvipastoral systems are diversified land use options in the hill region. This study was 
conducted at experimental farm Hawalbagh (29o36′N and 79o 40′ E, 1250 m amsl) of ICAR-VPKAS, Almora, 
India. The agri-horti system indicated that ragi and soybean during kharif and wheat and lentil during rabi 
can be grown successfully with peach and pecannut tree without significant reduction in the yield of the 
crop. In fruit-based agri-horti system in four fruit crops, viz., hill lemon, pear, plum, and apricot, soybean 
in kharif and dual-purpose wheat during rabi season were intercropped, without significant effect on 
grain yield. Under Grewia, Quercus, Bauhinia and Celtis, turmeric variety (RCT-1) yielded between 13.9 
and 17.5 t/ha. While, on sloping land RCT-1 yielded from 8.6 to 13.5 t/ha under different fodder trees, 
however, under chirpine yield was 10.2 t/ha. Under Quercus leucotrichophora Swarna 183 q/ha and Pant 
Pitabh 177 q/ha yield was obtained. Winter and rainy season grasses under peach-based hortipastoral 
system produced 20.3 and 27.2 t/ha green forage, respectively on marginal land. Five trees i.e., Grewia, 
Quercus, Bauhinia, Melia and Morus with grass, Setaria was tested under the silvipastoral system. Morus 
alba yielded significantly higher green biomass (3.62 t/ha) than others and Setaria produced green forage 
(7.0 t/ha). Therefore, agroforestry is a set of land use alternative for resource poor farmers that can provide 
increased values with reduced risks in the rural areas. 

Abstract No. 627

Nitrogen and residue management options for the development of sustainable maize 
systems with conservation agriculture

Shankar Lal Jat1, C.M. Pariahar2, A.K. Singh3, Deep Mohan Mahala3, H.S Nayak2, Arvind Kumar1, Sujay 
Rakshit3 
1ICAR-Indian Institute of Maize Research, Delhi Unit, New Delhi, India. 2ICAR-Indian Agricultural Research Institute, 
New Delhi, India. 3ICAR-Indian Institute of Maize Research, Ludhiana, India 
sliari@gmail.com

Traditional puddled transplanted rice-wheat (RW) system is the principal contributor to GHG emissions 
from agriculture in India due to intensive tillage with improper use of fertilizer, irrigation, machinery, 
diesel and pesticides.Therefore, the aim of the present study was to assess the energy requirement and 
carbon footprint of conservation agriculture (CA) based maize systems to develop a cleaner production 
technology.The novelty of this study is to find out the integrated effect of N sources [Un-fertilized, prilled 
urea (PU), sulphur coated urea (SCU), neem coated urea (NCU)] with and without residue retention on 
permanent beds (PB) under diversified maize systems [MMuMb, maize-mustard-mungbean and MWMb, 
maize-wheat-mungbean] in search of a cleaner agricultural practice with sustainable production system.
Results of the 4-year study showed that crops planted on PB+R registered 11.7% increase in system 
productivity compared to PB-R. NCU recorded 66.6 and 61.0% higher system productivity compared 
with unfertilized treatment in PB-R and PB+R, respectively. PB+R increased the cost of cultivation by 125 
and 147 USD/ha in MMuMb and MWMb systems respectively, as compared to PB-R. NCU significantly 
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improved productivity, energy-output and profitability in PB+R compared to un-fertilized and PU; and 
carbon footprint was  higher in PU (268-285 CO2-e kg/Mg) than NCU (259-264 CO2-e kg/Mg).Thus, the 
study supports and recommends that the CA-based MMuMb system with efficient N management through 
NCU is an environmentally safe and energy efficient alternative that can reduce carbon footprint, ensure 
food security and climate change mitigation with key sustainable development goals (SDGs).

Abstract No. 631

Effect of climate resilient practices on farmers’ socio economic status

Pankaj Nautiyal, Gaurav Papnai, Manisha Arya 
KVK (ICAR-VPKAS), Chinyalisaur, Uttarkashi, India 
pankajnautiyal2009@gmail.com

A variation in temperature, rainfall and others climatic factors affect the crop growth adversely of some 
crops, whereas, certain crops respond positively to these change in environmental factors. The hill 
agriculture production system mainly depends on nature and natural resources and is more vulnerable to 
extreme weather events. Present study was conducted to identify the technological and socio-economic 
effect of the climate resilient technologies demonstrated in a village adopted under NICRA project.  To 
assess the effect, the ex-post-facto research design was used. Comparisons on different aspects on 
before and after the implementation of NICRA project were done. The statistical analysis displays a 
significant positive effect in all the aspects of study. The obtained data were tested with t- test to find 
out the significance of differences. The average cultivable land area of NICRA farmers after the project 
interventions was significantly higher than that of before the implementation of the interventions. The 
average number of days of employment generated for farmers after intervention was significantly higher 
in comparison to before intervention. However, the average savings of beneficiaries were higher after 
than savings before the TDC interventions.  The yields of all the crops demonstrated at NICRA farms found 
measurable improvement. Findings of the study exhibited an encouraging impact of the demonstrated 
technologies in various sphere of farmers’ life of NICRA village.

Abstract No. 632

Rhizospheric microbiome as marker for soil health

Shilpi Sharma 
IIT Delhi, New Delhi, India 
shilpi@dbeb.iitd.ac.in

The deteriorating environment has made it crucial to look for sensitive markers to predict the health before 
it reaches alarming levels. In this context soil physico-chemical paramaters have been extensively studied. 
However, the major drivers of various soil processes happen to be the soil macro- and micro- flora and 
fauna. Also the recent concept of plant no longer being considered as a separate entity but is believed to 
be a part of a ‘holobiont’ with microbes forming a crucial component of the same, has further emphasized 
the significance of plant associated microorganisms. Rhizosphere has been knows to serve as hot spot of 
diversity. Rhizospheric microbiome is considered as sensitive biomarker for assessment of disturbances 
in the soil ecosystem. We have been adopting a polyphasic approach to study the factors responsible for 
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shaping of the rhizospheric microbiome in various crops including legumes and tomato. Target and non-
target effects of agricultural amendments, latter in terms of effect on microbial communities, have been 
established using traditional enumeration method, as well as molecular microbiology tools. Moreover, 
biotic factors like pathogens, and abiotic ones like xenobiotics and salinity have been focussed upon. 
Various drivers responsible for the structure of rhizospheric community have been identified. 

Abstract No. 633

The difficult-to-control weed purple nutsedge (Cyperus rotundus): its interference 
potential, economic threshold and management in soybean

T. K. DAS 
Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India 
tkdas64@gmail.com

Purple nutsedge (Cyperus rotundus L.; Cyperaceae; hereafter referred to as nutsedge) is a C4 perennial 
invasive weed, infesting 52 crops in 92 countries of the tropics and sub-tropics. It causes considerable 
soybean yield losses. Usual selective herbicides have been reported unable to control this weed. Thus, three 
experiments were undertaken to assess the degree of interference of nutsedge in soybean; to determine 
its economic threshold (ET); and to find out a suitable management practice using dormancy breakers 
with herbicides. It was observed that a density of 200 nutsedge plants/m2 and the natural weed infestation 
including nutsedge under unweeded control treatments resulted in similar weed dry weights in all four 
years.  The natural weeds including nutsedge (UWC) and excluding nutsedge(UWC-nut)’, and the density 
of 200 nutsedge plants/m2 offered greater interference with soybean and caused greater reductions in 
soybean yields. The ET using quadratic regression models was 19-22 plants/m2.  The economic losses 
were 9.1 - 11.5% under this situation. The herbicide treatments, irrespective of tank-mixes and sequential 
applications were comparable with weed-free check and gave significantly higher soybean yield. It may be 
concluded that the natural weed infestation including nutsedge, and the pure stand density of nutsedge 
200 plants/m2 are equally competitive against soybean. A combination of dormancy breaker KNO3 (6%) 
and pre-emergence tank-mix application of pendimethalin (0.75 kg/ha) + imazethapyr (0.100 kg/ha), which 
is highly effective in controlling a wide-spectrum of weeds including nutsedge and increasing soybean 
yield by 146.4% may be recommended for wide-scale adoption by the farmers in soybean.

Abstract No. 634

Farm level agricultural resource information system for efficient land and water resource 
planning of maniari watershed in Chhattisgarh

Dhiraj Khalkho, Mahendra Prasad Tripathi, Sanjay Kumar Patil 
Indira Gandhi Krishi Vishwavidyalaya, Raipur, India 
dkhalkho@rediffmail.com

Agriculture resource information system at farm level is required to cater the information needs of all 
stakeholders involved in the agricultural sector. Farm level efficient land and water resources planning was 
carried out using false colour composite (FCC) of high resolution Digital Globe World View bundle data 
(2.0m MX + 0.5m PAN) geocoded data in conjunction with survey of India (SOI) toposheet for extracting 
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information on existing land use/ land cover for characterization and mapping of accurate agricultural 
resource inventories of Maniari watershed in Mungeli district, Chhattisgarh, India. Spatial evaluation and 
analyses of variation of soil texture, soil fertility, rainfall, water availability, slope, geology, geomorphology, 
yield and other variables on a farm level was developed for effective site specific management planning. 
The revenue maps at 1:4000 scale was digitized and converted to vector shape file with attributes of field 
details. Four farming situations were characterized and mapped as per the local names viz. Bhata, Matasi, 
Dorsa and Kanhar. The villages of watershed were found to have nine land use classes and found that the 
total agricultural land comprising of harvested fields, lowland paddy, midland paddy and soybean crop 
etc. New small ponds and check dam were proposed as per the best identified site for harnessing of runoff 
and recharging of ground water. The technique was applied for the detailed farm level efficient land and 
water resources planning for 40 villages. The web based agricultural resource information system was 
developed for dissemination of the farm level information to the beneficiaries.  

Abstract No. 636

Farm households prioritization of investment in climate smart agriculture (CSA) 
technologies: Some insights from the different agro-climatic zones of Karnataka

Vijayalaxmi Khed, K.B Umesh 
Department of Agricultural Economics, UAS, GKVK, Bengaluru, India 
vijayalaxmikhed39@gmail.com

Approaches that aim to identify and prioritize locally appropriate climate smart agriculture (CSA) 
technologies will need to address the context-specific multi-dimensional complexity in agricultural 
systems. The Climate-Smart Agriculture (CSA) concept crop up from a need to provide innovative solutions 
towards the multifaceted and integrated goals of improving resilience, increasing productivity and 
promoting agricultural practices, which emits low green house gases. A major challenge for policymakers to 
operationalize CSA is the identification, valuation (cost-benefit), and subsequent prioritization of climate-
smart options and portfolios (groups of CSA options) for investment. The climate smart agriculture rapid 
appraisal (CSA-RA) is a mixed method approach that draws on participatory bottom-up, qualitative and 
quantitative tools to assess the heterogeneity of local context and prioritize context-specific CSA options. 
The CSA-RA is designed to assess biophysical characteristics including climatic, socio-cultural, economic 
and technological characteristics at the household, farm and community/regional level. This study applied 
a participatory assessment method to assess farmers’ preferences and willingness-to-pay for selected CSA 
practices and technologies in diverse agro-climatic zones of Karnataka. The most preferred technologies by 
local farmers were crop insurance, weather-based crop agro-advisories, change in showing time, improved 
crop varieties, rainwater harvesting, site-specific integrated nutrient management, intercropping with 
legumes, contingent crop planning, crop diversification and laser land leveling. The results also indicate 
that farmers’ preferences and willingness-to-pay are influenced by technologies and their cost of adoption. 
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Abstract No. 658

Microalgae from wastewater treatment to bio-fertilizers – A climate resilient technology 
of waste valorization

Gulshan Sharma1, Shakeel Khan1, Fayaz Malla2, Navindu Gupta1 
1Indian agricultural Research Institute , Delhi, India. 2Higher Education Department,, Srinagar, India 
shakeel_iari@yahoo.com

A climate resilient agriculture is the need of today without jeopardizing the environmental assets and 
economy of the country. Remediation of wastewater by microalgae have received increasing attentions due 
to its capacity of carbon fixation and serving as feedstock for producing biofuels and other value-added 
products. In the present study, the microalgae Chlorella minutissima, Scendesmus spp. and Nostoc muscorum 
and their consortium were used for the phycoremediation of wastewater. The outcome of research had 
suggested the potential of microalgae to reduced concentration of NH4

+-N, NO3
--N, PO4

-3-P, TDS, BOD5 and 
COD precise significantly. The microalgae biomasses were harvested for further valorization in lipids 
and manure.  The maximum dry biomass was observed in C. minutissima followed by Scendesmus spp. 
and N. muscorum, i.e., 0.51±0.01 g L-1, 0.42±0.02 g L-1, 0.13±0.03 g L-1 respectively. The nutrient fraction of 
nitrogen and phosphorus were maximum in C. minutissima, i.e., 5.46±0.27 and 0.85±0.03 respectively. 
The lipid productivity recorded maximum in Scendesmus (81.23±4.5 mg L-1) followed by N. muscorum 
(14.29±8.7 mg L-1) and C. minutissima (11.33±5.6 mg L-1). Using this biomass as manure one can save the 
chemical fertilizer of worth about Rs. 398826ha-1 yr-1. The present study not only supports the sustainable 
phycoremediation, biodiesel production, and organic manure production and demonstrates the climate 
resilient technology for sustainable agriculture and waste valorization. 

Abstract No. 661

Changes in soil biological properties in rice grown under elevated CO2 and temperature

Partha Pratim Maity, Bidisha Chakrabarti, Arti Bhatia, Tapan Jyoti Purakayastha, Namita Das Saha, 
Debashis Chakraborty, Raghuveer Singh Jatav, Vinod Kumar, Ramesh Chandra Harit, Abhilasha Sharma 
Indian Agricultural Research Institute, New Delhi, India 
ppmaity35@gmail.com

Global climate is changing due to increased concentration of the atmospheric greenhouse gases (GHGs) by 
anthropogenic activities. Increased atmospheric CO2 and temperature can alter the rhizospheric microbial 
population affecting the productivity of crops. The following study was conducted during  the kharif 
season of 2017 inside the open top chambers (OTCs) in IARI farm, New Delhi to understand the interactive 
effect of elevated CO2 and temperature on belowground processes in rice. Rice (cv. Pusa Basmati 1509) 
was grown in crates under two different CO2 levels: ambient (400 ppm) and elevated (550±25 ppm) with 
two temperature levels: ambient and elevated (+2°C). Nitrogen was applied in five doses i.e. 0%, 75%, 
100% and 125% of recommended dose. Results showed that elevated CO2 level significantly increased 
microbial biomass carbon (MBC) content of soil. In elevated CO2 MBC was 361.1 mg kg-1 of soil while in 
control treatment it was 296.9 mg kg-1. Microbial biomass nitrogen (MBN) of soil was also found to be 
significantly higher in elevated CO2. Elevated CO2 level as well as N application led to higher belowground 
biomass and release of more root exudates in soil which led to higher MBC and MBN. Higher temperature 
decreased soil MBN value to 36.2 mg kg-1. Dehydrogenase activity significantly increased under elevated 
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CO2. Dehydrogenase activity in high CO2 was 1.48 μg TPF g-1h-1 while in control treatment it was 1.38 μg TPF 
g-1h-1. Higher root growth and rhizospheric activity under elevated CO2 concentration and N application 
has led to increased dehydrogenase activity.

Abstract No. 668

Solubilization of potassium from waste mica as influenced by organic acid and 
potassium solubilizing bacteria and its utilization by mustard

Khushboo Rani, Dipak Ranjan Biswas 
Division of Soil Science and Agricultural Chemistry, ICAR-Indian Agricultural Research Institute, New Delhi, India 
drb_ssac@yahoo.com

This study aims to monitor the release of potassium (K) from waste mica as influenced by organic acid and 
K-solubilizing bacteria (KSB) and to evaluate its efficacy as source of K to mustard. Oxalic and citric acid was 
mixed with waste mica with and without bacterial strains namely, Bacillus sp. and Pseudomonas sp. The 
dissolution rate of K from the native soil as well as waste mica was monitored by drawing soil samples 
at 15, 30, 45, 60 and 90 days after incubation (DAI) and analyzed for K pools. Pot culture experiment 
was carried out to evaluate the efficacy of strains of KSB and organic acids on solubilization of K from 
waste mica to mustard in Alfisol from Jharkhand. The soil treated with waste mica along with bacterial 
strains and organic acids showed improvement in available K after 45 DAI and were almost comparable 
to standard MOP towards the later stages of incubation. Results emanated from pot culture reveal that 
addition of waste mica along with bacterial strains and organic acids recorded higher yield and K uptake 
by mustard. Between the bacterial strains, treatments inoculated with Bacillus sp. proved to be more 
effective in increasing yield, K uptake by mustard and water soluble K and Exch-K pools in soil than with 
Pseudomonas sp. Treatments with oxalic acid proved to be better than citric acid. It can be concluded 
that waste mica treated with organic acid and microbial strains could be used for maintaining K supply 
in soil for crop production

Abstract No. 680

Integrated management strategies for Striga in sugarcane

Sunilkumar Nooli, Sukhadev Wali, Mallikarjun Patil, Suresh Alagundagi 
University of Agricultural Sciences, Dharwad, India 
nooliss@uasd.in / ssnooli@gmail.com

The parasitic weed Striga spp. is a major biotic constraint and a serious threat to subsistence sugarcane 
crop production.  A field experiment was conducted during 2014 - 16  with the objectives to evaluate 
the effect of cultural method (intercropping and in situ green manuring) with herbicide application on 
Striga management and yield of sugarcane. Sowing of cowpea at 45 days after planting of cane (between 
cane rows) and in situ green manuring at 50% flowering stage followed by post-emergence application 
of tank-mix of diuron + 2,4 D Na Salt @ 0.75 kg  + 2 kg ha-1 at 90 days after planting (DAP) recorded 
significantly lower Striga density (1.80 m-2), Striga dry weight (1.37 g  m-2) and  higher Striga control (79 %) at 
140 DAP.  The next best treatment was sowing of cowpea at 45 days after planting of cane (between cane 
rows) and in situ green manuring  at 50 per cent flowering stage followed by post-emergence application 
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of tank-mix of metribuzin + 2,4 D Na Salt @1.25 kg + 2 kg /ha at 90 DAP (1.92 m-2), Striga dry weight (1.42 
g  m-2) and higher Striga control (77 %) compared to post-emergence application of  2,4 D Na Salt @ 2kg 
ha-1 at 60-90 DAP (RPP- recommended package of practices) and other treatment combinations. Similar 
trend was noticed at 180 DAP, which led to significant increase in cane yield in both treatments (145 t ha-1 
and 138 t ha-1 respectively), compared to RPP (102 t ha-1). These treatments also recorded significantly 
higher quality parameters, net returns and BC ratio. 

Abstract No. 681

Bioefficacy and phytotoxicity of Oxyfluorfen 2.5% + Glyphosate 41% SC (RM) against 
weed complex in grape 

Sunilkumar Nooli, Mallikarjun Patil, Suresh Alagundagi, Sukhdev Wali 
UAS,Dharwad, Dharwad, India 
nooliss@uasd.in /ssnooli@gmail.com

A field experiment was conducted on grape (Vitis vinifera L. cv Thompson seedless at the vineyard of the 
farmer’s field of Vijayapur, after October pruning during 2013-14 and 2014-15 to study the bioefficacy of 
oxyfluorfen 2.5% + glyphosate 41% SC against weeds. The weed density and weed dry weight recorded 
at 45 and 60 days after application (DAA) revealed that the new herbicide  oxyfluorfen 2.5% + glyphosate 
41% SC @ 3.625 l ha-1 or 3.125 l ha-1 resulted in better management of  weeds.  The WCE based on weed 
dry weight over control at 45 and 60 DAA resulted in better efficacy of these herbicide doses .It was 
observed that plots treated with oxyfluorfen 2.5% + glyphosate 41% SC @ 3.625 l ha-1 and 3.125 l ha-1 
provided significantly superior management of weeds in grape vineyard  compared to other treatments. 
Among   herbicides, significantly higher grape yield ( 21.83 t/ha) was recorded with application of 
oxyfluorfen 2.5% + glyphosate 41% SC @ 3.625 l ha-1 which was at  par with oxyfluorfen 2.5% + glyphosate 
41% SC @ 3.125 l ha-1 (21.68 t/ha). Higher MBCR ( 9.60)  was recorded with oxyfluorfen 2.5% + glyphosate 
41% SC @ 3.125 l ha-1 fb when applied @ 3.625l ha-1 (9.32). The hand weeding treatment showed lower 
benefit -cost ratio ( 5.76). Other treatments were not economical to control weeds in grape crop. No 
symptoms of phytotoxicity were observed at 1, 3, 5, 7 and 10 days after the application with oxyfluorfen 
2.5% + glyphosate 41% SC @ 3.125 and 6.25 l ha-1.

Abstract No. 691

Utilization of steel slag in agriculture for green economy: challenges and opportunities

Naveen malik1, poonam yadav1, Mukesh Kumar2, shiv dhar singh1, bhupinder singh1 
1CESCRA, ICAR-IARI, New Delhi, India. 2SRTMI, New Delhi, India 
naveenmalik11@gmail.com

India is the third largest producer of steel in the world and poised to become the second largest soon. 
The primary route of producing steel is using iron ore as the main raw material but for each ton of steel, 
nearly 150-175 kg of steel slag is generated and disposal of the same is a matter of concern for the steel 
industry. However, on the other hand, slag has high nutrient value and is a rich source of Si, Ca, Fe, P, Mg, 
and others. There is a possibility of utilizing slag as a nutrient alternative and as a low-cost soil conditioner 
in agriculture. Depleting availability of cultivable land for agriculture is another challenge. Steel slag, 
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with an inherently high pH, may be a useful low-cost alternative for correcting soil acidity. However, 
the high level of chromium (Cr) and vanadium (V) in the slag may pose problems for plant growth and 
development. The scrutiny of Cr and V levels in soil from around the slag dumping sites indicates an 
increase in their levels in the topsoil but not to the deeper layers. The phenomenon, however, needs 
to be verified in soils having different physicochemical properties. Possibilities are immense so are the 
challenges and to succeed, we need to conduct focused research on effective utilization of steel or iron 
ore slag in agriculture. The above pursuits will help the steel industry to convert their waste by-products 
into a green economy.

Abstract No. 700

‘Carbonobiome’ addition via recycled coconut palm residues can reinvigorate soil health 
and engender regenerative agriculture

Murali Gopal, Alka Gupta, P Chowdappa 
ICAR-CPCRI, Kasaragod, India 
mgcpcri@yahoo.co.in

While the race to manage threat of climate change to agriculture is being countered by cutting-edge 
technological advances, winning it will require returning the ‘carbonobiome’  i.e., organic carbon + 
microbiome back to the soils. The target of ‘4 per 1000’ increment to soil carbon stocks is seen as best 
alternative to curb the CO2  concentrations in the atmosphere. Addition of ‘carbonobiome’, stabilized 
through composting/pyrolysis technologies is advocated as a practical option.  Coconut palm cultivated 
in 2 million ha in India generates 25 MT of difficult-to-degrade lignin and phenol rich biomass residues 
each year that accumulate to become an environment and human health hazard.  However, through i) 
unique coconut leaf vermicomposting,  ii) co-composting of coir-pith with poultry manure, iii) coconut husk 
composting  and iv) biochar production technologies developed by us, a large portion of this recalcitrant 
wastes could be recycled to stable ‘carbonobiome’ and added to soil for promoting its ecosystem services. 
Empirical evidences of increased organic carbon and nutrient pool, improved water holding capacity, 
replenishment of microbiome offering biotic/abiotic stress resistance to plants, and rebuilding earthworm 
population indicate direct positive impact of coconut palm waste composts/biochar on soil health resulting 
in higher photosynthesis index and  yield in coconut. Their utility as soilless medium, bioinoculant carrier 
material and tissue culture hardening substrate could account for significant reduction in carbon foot 
print of agri-horti and biotechnology industries.  Our goal is to educate more farmers to adopt recycling 
practices that can improve storage of ‘carbonobiome’ in soil and engender regenerative agriculture.

Abstract No. 718

Crop-water footprints and sustainability of Indian rice-wheat system

Prem Chand, Sulakshana Rao, Rajni Jain, Suresh Pal 
ICAR-National Institute of Agricultural Economics and Policy Research, New Delhi, India 
prem3281@gmail.com

Rice and wheat are two important crops from food security point of view. Increasingly aggravated 
discrepancies between water supply and demand resulted in extreme water stress. Since, water is the 
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most limiting factor in agriculture, crop water uses and water footprints of different crops is a pre-requisite 
for sustainable agricultural planning. The study examines the water footprints of major cereals viz. rice 
and wheat across 119 agro-climatic zones (ACZs ) of India. Crop water requirement was calculated by 
accumulating data on the crop evapotranspiration under optimal conditions over the growing period 
while water use was estimated based on effective rainfall and irrigation percentage of the crop in the zone. 
Prominent rice-cultivating belts are unsustainable, characterized by high blue water footprints. Central 
and north-eastern ACZs with lower water footprint were prospective areas of sustainable rice cultivation. 
Cultivation assisted with technological interventions was advocated in north-western rice bowls as well 
as arid and semi-arid zones with high blue water footprints. In comparison to paddy, water footprints 
of wheat were relatively lower. Wheat cultivation in central, northern and north-western belts was more 
water productive. However, in the context of long-term sustainability of the agro-ecosystem as a whole, 
extent of wheat to non-traditional state Assam is recommended to reduce the impending burden on 
the existing belts. The water foot prints from the present study streamlines the much-needed cropping 
pattern re-alignment across the zones based on water availability and footprints.

Abstract No. 719

Development of land resource information system for watershed development planning 
in Karnataka, India

PL Patil1, GS Dasog1, PC Ray2, DP Biradar1, MB Chetti1 
1University of Agricultural Sciences, Dharwad, Karnataka, India. 2Watershed Development Department, GoK, 
Bengaluru, India 
plpatiluasd@gmail.com

The vast rainfed area (about 10 Mha out of 19.17 Mha) is affected by various types of land degradation in 
Karnataka. The extent and severity of degradation has affected the productivity and sustainability of the 
land resources. Among the various forms of land degradation, soil erosion is very widespread. There is a 
mismatch between the conservation needs of the area and the programmes planned and implemented. 
For taking up effective conservation measures on scientific fbasis there is an urgent need to undertake 
the systematic land resources inventorization (LRI) for each land holding. At present land resources 
information of Karnataka is available predominantly at macro level on a scale of 1:250,000  with limited 
ground checks.  Information on this scale is not adequate for farm level watershed development. Therefore, 
in the on-going World Bank assisted Sujala-III project, it is aimed to come out with site-specific information 
at watershed level, particularly on soil and site characteristics. Detailed Land Resource Inventory (1:7920 
scale) of 633 micro-watersheds (3.87 lakh hectares) in Gadag, Koppal and Vijayapur districts of Karnataka 
was carried out and soil maps and thematic maps were prepared. The soil samples were also collected 
at 250 m grid interval and analysed for available nutrients. Available nutrients maps were prepared in 
GIS environment and LRI cards were distributed. The outcome of the LRI work is being utilized by the 
Government of Karnataka for planning and implementing soil and water conservation plan, crops that 
are most suited for each parcel of land and addressing nutrients constraints. 
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Abstract No. 738

Effects of different nitrogen management on soil organic carbon under conservation 
agriculture in a maize-wheat system of north-western Indo-Gangetic Plains

Abir Dey, M.C. Meena, Pooja Singh, B.S. Dwivedi, Sarvendra Kumar, P.K. Upadhyay, S.P. Datta 
Indian Agricultural Research Institute, New Delhi, India 
abirdey21@gmail.com

A study has been carried out to analyse the distribution of soil organic carbon (SOC) under different level 
of N application (80%, 50%, 33%) through varied sources as urea super granules (USG), slow-release N 
fertilizer (DCD) and prilled urea (PU) under conservation (CA) vis-à-vis conventional (CT) agriculture. The 
4-years of CA accumulated ~4 Mg ha-1 SOC in 0-15 cm soil layer, against only ~1.7 Mg ha-1 under CT. The 
N80 and N50 had significantly higher total SOC compared to N33, whereas, different N fertilizer products 
did not register any significant effect on total SOC concentrations. The very labile SOC was ~ 15% and 8% 
higher under CA compared with CT in 0-5 and 5-15 cm soil layer, respectively. Higher basal N application 
(N80 and N50) registered significantly higher very labile and labile SOC compared with N33. Less labile 
and non-labile SOC were not affected significantly by variation in basal N doses. Interestingly, less labile 
SOC was ~ 8 and 11% higher under application of DCD compared with PU in 0-5 and 5-15 cm soil layer, 
respectively. The CA registered significantly higher percentage of water stable macroaggregates and 
aggregate associated SOC compared with CT, along with a decrease in the share of microaggregates.

Abstract No. 739

Soil security index: A tool for prioritizing sustainable soil health planning in India

Suresh Kumar1, H Biswas2, Alka Singh1, Ankhila R.H.1, Prabhakar Kumar1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-Indian Institute of Soil and Water Conservation, 
Research Centre, Bellay, India 
skdagri@gmail.com

Soil management has become an integral part of sustainable agricultural production. For an effective soil 
health planning, there is a need to prioritization. Therefore,  a soil security index has been developed for 
prioritizing Indian states. Data on 19 indicators were collected from the secondary sources, and classified 
in a PSR (Pressure, Status and Response) framework.  Pressure on the soil was indexed using two indicators, 
namely, cropping intensity and ratio of share in foodgrain production to share in area under foodgrains. 
Present condition of soils was quantified using index of micro and macro nutrients, percent area under 
uncultivable waste lands, culturable waste land, fallow lands, area affected by water erosion, wind erosion, 
salinity, water logging and desertification. Response was captured using indicators like area under organic 
farming, FYM application, use of fertilizers, area under pulses and crop diversification. Higher values of 
pressure and status index suggest higher pressure, and poor status of soils, while higher value of response 
indicates relatively more efforts made for improving soil health. Soil security index was computed as 
the difference of value of sub-index of (Response*Wr –(Wp*Pressure +Ws*Status). West Bengal, Haryana 
and Punjab were in the category of high ‘pressure’ with their scores to the tune of 0.685, 0.858 and 1.000, 
respectively. Karnataka, Rajasthan and Gujarat were in the category of high level of ‘status’ indicating their 
soils are degraded, and/or deficient in nutrients etc. Overall, Punjab (-0.429), Haryana (0.416) and West 
Bengal (-0.341) were in the category of low soil security.
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Abstract No. 740

Effect of long-term integrated nutrient management on soil organic matter

Priya Saini, Abir Dey, B.S. Dwivedi, M.C. Meena, S.C. Datta, Narender Yadava 
Indian Agricultural Research Institute, New Delhi, India 
saini_priya77@yahoo.com

A long-term nutrient management trial is being carried out under the aegis of AICRP-LTFE in ICAR-IARI 
since 1971. The surface samples from control, N, NPK, 1.5 NPK and NPK+FYM were collected in 2017. 
The NPK+FYM and 1.5 NPK had ~12% higher total SOC compared with NPK. The former treatments also 
registered significantly higher Walkley-Black carbon (WBC) compared with NPK, which in turn had higher 
WBC than control and N. The humic acids (HAs) from NPK+FYM had the highest E4/E6 ratio indicating least 
aromaticity as compared to very low E4/E6 ratio under control, N and NPK. The FTIR spectra of different 
HAs confirmed presence of all the representative bands of the functional groups pertinent to HA. The 
total acidity of HAs were least under NPK+FYM. The lower aromaticity and acidity of HA extracted from 
INM plots indicated a higher inflow of organic matter in those plots, often in excess of the assimilation 
capacity of soil microbes. Therefore, continuous application of FYM along with recommended NPK 
not only enhanced the quantity of SOC, but also improved the C quality as indicated by lesser rates of 
humification, which are beneficial in terms of soil nutrient supplying capacity, soil health and sustainability 
of the cropping system.

Abstract No. 741

Modified urea for climate resilient rice production

Ashish Khandewal1Akansha Srivastav, S.D. Singh, Y.S Shivay, Manoj Shrivastava1 
1CESCRA, IARI, New Delhi, India. 2Division of Agronomy, IARI, New Delhi, India 
ashish.iasbhu@gmail.com

Sustaining agricultural production in India in the face of climate change requires appropriate and timely 
nitrogen application. However, efficiency of urea fertilizers under Indian condition for various crops 
varies between 20-40 % due to various losses like volatilization, leaching, nitrification and de-nitrification. 
Therefore, there is  need to develop slow release nitrogenous fertilizer sources which not only reduce 
nitrogen losses but also  maintain high nitrogen use efficiency. Chitosan a non toxic and biodegradable 
polymer generated mainly from sea food waste may be useful for developing slow nitrogen releasing 
urea fertilizer. Chitosan grafted slow release modified urea fertilizers were synthesized in laboratory. The 
nitrogen content in modified urea C1, C2 and C3 were 12, 30 and 34 %, respectively. The synthesized 
compounds were characterized using CHNS analyzer and scanning electron microscopy. All three 
compounds used as a nitrogen source for rice crop and their performance were compared with neem 
coated urea (NCU). Result from this study showed that rice yield in modified urea treatment increased 
by 6-23 % in comparison to neem coated urea. Further urease activity under modified urea found to be 
at par with NCU treatment. Results from this study revealed that slow release modified urea could be a 
better nitrogen source for rice crop. 
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Abstract No. 742

Development of potassium management protocols for conservation agriculture under 
maize-wheat system

M.C. Meena, B.S. Dwivedi, S.P. Datta, Abir Dey, P. K. Upadhyay 
Indian Agricultural Research Institute, New Delhi, India 
mcmeena@gmail.com

To assess the soil K supplying capacity under conservation agriculture (CA), present investigation was 
taken in an on-going field trial at IARI farm designed in a split-plot with 3 crop residue (CR) levels (0, 2 and 
6 t ha-1) in main plot and five different doses of K (control, 0.5RDK, RDK, 1.5RDK and 0.5RDK+KSB). A build-
up of water soluble K, exchangeable K and non-exchangeable K was noticed with concomitant increase 
in CR and K levels indicating positive effect of CR addition on K build-up. The maximum K build-up was 
recorded under treatment 1.5RDK × 6 t CR ha-1. Interestingly, RDK, 1.5RDK and 0.5RDK+KSB irrespective of 
CR levels, did not show significant yield variations despite significant variation in K addition. Different Q/I 
(quantity-intensity) parameters showed progressive increase with higher CR and K addition. The apparent 
recovery efficiency (ARE) (84.8-91.7%) and agronomic use efficiency (AUE) (25.5-49.5 kg grain kg-1) of K were 
maximum under 0.5RDK+KSB irrespective of CR levels. The ARE and AUE also significantly improved with 
CR addition. Present study concluded that 30 kg K ha-1 can be saved by using CR and KSB over chemical 
fertilizer alone under CA.

Abstract No. 743

Enhancing solubility and metal uptake by mustard using organic and inorganic 
amendments in contaminated soil

Rahul Mishra, Siba Prasad Datta, Mahesh Chand Meena, Brahma Swaroop Dwivedi, Vivek Kumar Trivedi, 
Kalikinkar Bandyopadhyay, Kannepalli Annapurna 
ICAR- Indian Agricultural Research Institute, New Delhi, India 
mishrarahul471@gmail.com

Slow removal rate of metals has been considered as one of the main constraints in phytoremediation of 
contaminated soil. Hence, an attempt has been made to study the effect of selected organic and inorganic 
amendments on solubility of zinc, cadmium and lead in contaminated soil and their subsequent transfer 
to plants using Indian mustard as test crop.  Results indicated that Cd  concentration in soil solution 
as extracted by Rhizon sampler was recorded as 3.78, 88.1, 11.2, 6.29 and 4.27 µg L-1 under different 
treatments i.e. green manure, EDTA, S+S oxidizing bacteria, metal solubilizing bacteria and green manure 
+ metal solubilizing bacteria, in treated soil, respectively. More or less similar trend was recorded with 
other metals. Cadmium uptake by shoot of mustard was enhanced to the extent of 125, 62.5, 175, 175 
and 212% in green manure, EDTA, S+S oxidizing bacteria, metal solubilizing bacteria and green manure 
+ metal solubilizing bacteria treated soil, respectively over control. Conjoint application of green manure 
and metal solubilizing bacteria proved to be the most efficient in enhancing the Zn, Cd and Pb uptake 
by mustard, which could be an effective option for enhancing solubility of metals in soil. 
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Abstract No. 752

Solar energy for sustainable agriculture and farmers’ wellbeing

Dinesh Sharma1, Meenakshi Sharma2 
1Vidya College of Engineering, Meerut, Meerut, India. 2Forte Institute of Technology (Deptt.of Education), Meerut, India 
dksharma.limat@gmail.com 

Solar Energy is the most primary source of life on earth. Solar Energy is not new for agriculture. Even 
we can say that the solar energy (sunlight) is one of the most important elements for any agricultural 
production in any part of the world. Solar energy can be useful in agriculture for climate resilient and 
sustainable agriculture. Solar energy can also generate electricity. Solar PV panels are proved to be a more 
economical choice rather new transmission lines for providing power (for water pumping or ploughing 
in fields) in remote agricultural locations. Solar lantern (using stored solar PV electricity) can also be used 
for providing light during night in agricultural farms and nearby areas. Solar electricity based fencing 
(for keeping animals away from farms) and insect/pest attractors (for keeping insects away from crops) 
are also eye-catching examples of solar energy application in sustainable agriculture. Sunlight based 
crop drying is one of the classical application in agriculture. The crops dried using solar dryer are being 
prevented from any sort of damage by pests, birds, animals or raining. In this paper, some of the solar 
energy applications have been briefly discussed for famers’ wellbeing and innovations in agriculture. 
Solar energy based agricultural applications are quite helpful in meeting 2nd sustainable development 
goal (SDG-2_ : Zero Hunger; End Hunger, Achieve Food Security and Improved Nutrition and Sustainable 
Agriculture (Source:UN-SDGs)

Abstract No. 754

Impact of the rice straw burning on the soil biological properties

Ajay Kumar1, Krash Kumar Kushwaha1, Surender Singh1,2, Mahesh Chand Meena3, Lata Nain1 
1Division of Microbiology, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India. 2Department of 
Microbiology, Central University of Haryana, Mahendergarh, Haryana- 123031, India. 3Division of Soil Science and 
Agricultural Chemistry, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India 
jangraajay8888@gmail.com

The rice-wheat cropping system is the major cropping system of India. This cropping system generates 
large quantities of crop residues. The disposal of paddy straw becomes a major concern in the rice belt of 
India. A large quantity of the paddy straw is burnt on farm to clear the field for succeeding crop. Burning 
of rice straw is responsible for emission of several gases like carbon dioxide (70%), carbon monoxide (7%), 
methane (0.66%), and nitrous oxide (2.09%) which reduces the air quality and has negative impact on 
human and animal health. Burning of paddy straw leads to the loss of soil organic matter, loss of essential 
nutrients and affects microbial population. This study was undertaken to study the soil microbial dynamics 
in response to paddy straw burning at farmer’s field in Panipat (Haryana). Treatments involved were 
paddy straw burnt (T1), partial straw removed (T2) and whole residue retained (T3) and soil samples were 
collected at 0, 7, 15, 30 and 60 days. Paddy straw burning resulted in significant reduction in population 
of bacteria, fungi, actinomycetes, phosphate solubilising microorganism (PSM), potassium solubilising 
microorganism (KSM) and cellulose degraders. Lower activities of dehydrogenase, β-glucosidase, CMCase, 
alkaline phosphatase, xylanase, FDA hydrolase were recorded in the burnt plot immediately after burning. 
However, Paddy straw burning resulted in increased pH, electrical conductivity, available P, available K 
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whereas moisture content, mineralisable N and soil organic carbon was found reduced immediately after 
burning. Hence, the residue burning resulted in transient decrease in microbial population/activities.

Abstract No. 757

Heavy metal load in wastewater irrigated soil under improved land water management 
strategies

Rosin K G1, khajanchi Lal1, Ravinder Kaur1, Neelam Patel1, Sarvendra Kumar2 
1Water Technology Centre, ICAR-IARI., New Delhi, India. 2Division of Soil Science and Agricultural Chemistry,ICAR-
IARI, New Delhi, India 
kgrosin@gmail.com

Rising population, industrialization and increasing living standards are concurrently accompanied by 
an increase in rational use of freshwater and wastewater. But, continuous use of wastewater may pose 
pollution in soil-plant-animal continuum, due to load of pollutants especially heavy metals and pathogens 
in wastewater. In this view, an experiment was carried out at water technology centre, ICAR-Indian 
Agricultural Research Institute during 2015-16, to compare the irrigation methods (drip vs surface) and 
land configuration (raised vs flat bed), on pollutant load reduction in soil irrigated through wastewater 
under eggplant (Solanum melongena L.). Our results revealed that, chemical characteristics of soil viz. pH, 
electrical conductivity, organic carbon, available P and K were not significantly affected by wastewater 
irrigation during experimental period. Available N content in plots received wastewater through surface 
irrigation was higher (300 kg ha-1) (P<0.05) as compared to freshwater applied through surface irrigation 
(288 kg ha-1), also surface irrigated plots recorded higher N content as compared to drip irrigated plots 
irrespective of irrigation water. In general, heavy metals (Zn, Cu, Fe, Pb, Cr & Ni) load of soil irrigated 
through drip were less as compared to surface irrigation. Lead and Zn content in soil was 23% and 29% 
higher when irrigated with wastewater using flood method of irrigation as compared to drip respectively. 
While the land configurations were not significantly influenced the heavy metal status of the soil.
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Theme: Plant Protection, Recent Trends in Pest-Pathogen Management

Abstract No. 15

Insecticidal activity of three essential oils and their combination against three stored 
product coleoptera in stored wheat

Ranjeet Kumar1, Purnvarat S Pandey2 
1Bihar Agricultural University, Sabour, India. 2ICAR, New Delhi, India 
rkipm06@gmail.com

Stored commodities of agricultural and animal origins are infested by more than 600 species of beetles, 
70 species of moth and about 355 species of mites. Stored product insect pests causing qualitative and 
quantitative losses of grain and seeds which is matter of great concern for food and seed industries. 
Stored product insects caused 10 percent loses in developing countries. The present study were taken for 
evaluation of insecticidal activity of essential oils from Lantana camera , Citrus reticulata and Chenopodium 
botrytis  and their combination against Sitophilus oryzae (Linn.), (Coleoptera : Curculionidae) Rhyzopertha 
dominica (Fab) (Coleoptera : Bostrichidae) and Tribolium castaneum (Herbst) (Coleoptera : Tenibrionidae)in 
stored wheat. The essential oil of L. camera , C. reticulata and C. botrytis  has found highly effective against 
tested three stored product beetles at 0.2 percent as they completely check the feeding and breeding of all 
tested insects. The essential oils of L.camera, C. reticulata and C. botrytis either alone or in combination, L. 
camera + C. reticulata, L. camera + C. botrytis  at 0.1 percent each or in three component combination L. 
camera+C. reticulata + C.botrytis  at 0.07 percent each has also found highly effective against S.oryzae in 
stored wheat as compare to untreated control. The tested essential oils do not have any adverse affect 
the germination quality of wheat and protected the stored wheat for one year from infestation of three 
stored product coleoptera.

Abstract No. 20

Analysis of Defense Genes Expression in Maize upon Infection with Peronosclerospora 
sorghi

Sireesha Yeturi
College of Horticulture, Dr. YSRHU, Anantharajupeta, India. Tamil Nadu Agricultural University, Coimbatore, India 
sireesha.yeturi@gmail.com

Downy mildew, caused by Peronosclerospora sorghi is one of the important diseases affecting maize 
(Zea mays L.) production worldwide. Several downy mildew resistant maize lines have been identified. 
However, variability in the degree of resistance among maize genotypes to P. sorghi has been reported. In 
the present study the molecular basis of resistance of maize to P. sorghi was studied by using differential-
display reverse transcription PCR (DDRT-PCR) technique. Maize seedlings of downy mildew resistant (MAI 
756) and susceptible (CM 500) cultivars at two-leaf stage were inoculated with P. sorghi and sampling 
was done at 0, 3 and 5 DAI and analyzed for differentially expressed cDNAs using cDNA-RAPD approach. 
A total of 17 cDNA fragments corresponding to transcripts that showed alterations during the defense 
response of maize to P. sorghi were identified. Genes involved in signal transduction and several genes 
with unknown functions were found to be upregulated in maize after infection by P. sorghi. Among 35 
random primers tested, OPD-05 has identified a differentially expressed cDNA coding for serine/threonine 
kinase protein in resistant genotype. Constitutive and high level expression of serine/threonine kinase 
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gene was observed in the uninoculated plants of resistant genotype, whereas no expression of this gene 
was observed in uninoculated plants of susceptible genotype. However, the transcript level was induced 
3 days after inoculation in the susceptible genotype and slightly reduced 5 days after inoculation. This 
study represents the first identification of maize serine/threonine kinase gene that is upregulated following 
infection by P. sorghi.

Abstract No. 37

A combination of Trichoderma and Pseudomonas improves the management of rice 
sheath rot caused by Sarocladium oryzae

RAJA J
Department Of Plant Pathology, Annamalai University, Annamalainagar, Tamil Nadu, India 
rajaj_au@yahoo.co.in

The biocontrol agents Trichoderma viride  (two isolates), Chaetomium globosum (two isolates) and 
Pseudomonas fluorescens (two isolates) were tested individually and in combination for their effectiveness 
against rice sheath rot caused by Sarocladium oryzae. As regards the compatibility of the biocontrol 
agents with each other, T. viride isolates were not compatible with C. globosum, but P. fluorescens isolates 
were compatible with C. globosum and T. viride. Of the biocontrol agents tested in vitro against S. oryzae, 
combinations of P. fluorescens+T. viride inhibited mycelial growth of the pathogen and they also promoted 
the growth of the rice seedlings. A combination of P. fluorescens+T. viride was most effective in reducing 
sheath rot incidence under greenhouse and field conditions as compared with other single or combined 
treatments or the untreated control. The activity of the defense related enzymes peroxidase, polyphenol 
oxidase and phenyl alanine ammonia lyase was significantly greater in rice plants treated with a talc-based 
formulation containing P. fluorescens+T. viride compared to untreated control. 

Abstract No. 40

Eco-friendly management of crops diseases: A boon for health & environment

Surender Bhardwaj1, Jitender Laura2 
1Botanical/Herbal Garden, Maharshi Dayanand University, Rohtak, India. 2Department of Environmental Sciences, 
Maharshi Dayanand University, Rohtak, India 
skbmdu67@gmail.com

There are concerns about the widespread use of chemicals in crop production because of their possible 
adverse effects on human health.  According to a WHO survey, more than 50,000 people in developing 
countries are poisoned annually and 5,000 die as a result of the effects of toxic agrichemicals. In India 
35,000 – 40,000 tons of hazardous chemicals are sprayed on crops every year and this is considered 
to increase the risk of cancer, sterility and death in human. Therefore, there is an urgent need for the 
development of safer and more sustainable methods of crop production. Plants are known to possess 
antimicrobial secondary metabolites that can inhibit the growth of plant pathogens. In the present study, 
experiments were carried out to evaluate the antimicrobial properties of 100 plant samples representing 
100 plants spanning over 45 families against plant pathogenic fungi by the food poisoning method.  The 
results are promising and some plants samples of some families such as Apocynaceae, Caesalpinaceae, 
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Combretaceae, Compositae, Ebenaceae, Liliaceae, Lythraceae, Meliaceae, Mimosaceae, Rosaceae, 
Salvadoraceae, Sapindaceae, Theaceae and Zingibraceae were found to be comparatively more effective 
against the test fungi. Hence, eco-friendly management of crop’s diseases is a safe substitute to be explored 
to control these phytopathogens and to maintain sustainable agriculture and environment. The study 
has elaborated our knowledge by accessing the antifungal properties among the available natural flora 
which can subsequently be explored for the possibilities towards the identification of the key bioactive 
agents, through implying modern organic chemical analytical tools and biochemical techniques.  

Abstract No. 44

Field evaluation of maize inbred lines for tolerance towards southern corn leaf blight 
caused by Helminthosporium maydis

Pashupat Vasmatkar1, Kamaljit Kaur1, PPS Pannu2, Gurjeet Kaur Gill3 
1Department of Biochemistry, COBSH, Punjab Agricultural University, Ludhiana, India. 2Department Plant Pathology, 
COA, Punjab Agricultural University, Ludhiana, India. 3Department Plant Breeding & Genetics, COA, Punjab Agricultural 
University, Ludhiana, India 
vasmatkar-bcm@pau.edu

Helminthosporium maydis is a necrotrophic fungal pathogen that causes southern corn leaf blight (SCLB) 
in maize. This disease is commonly found in maize-growing under tropical region but can be found in 
almost all the maize growing regions of India. It has the potential to cause grain yield losses of ≥40%. In 
the present study, ten maize inbred lines were screened for SCLB tolerance in a randomized complete 
block design (RCBD). After 40 days of sowing, the whorls of test plants were artificially inoculated with 
H. maydis spores. After inoculation, the intensity of the disease was recorded weekly by scoring the 
randomly selected five plants from each plot using 2-5 disease scale. The percent disease index (PDI) was 
also determined. Significant variability in the severity of this disease was observed among inbred lines. 
Anthesis-silking interval was observed to be inversely proportional to grain yield of SCLB infected plants. 
Significant differences in terms of kernels per ear, ear length and girth were observed in SCLB infected 
plants. Among the tested inbred lines, LM 13 and CM 144rated as highly tolerant with the least disease 
rating of 2. LM 16 and CM 143 were found to be moderately resistant with the disease rating of 3, LM 14 
and CM 140 with the disease rating of 4 are moderately susceptible while LM 15 with the disease rating 
of 5, is found to be highly susceptible to the maydis leaf blight.

Abstract No. 67

Molecular epidemiology and evolutionary patterns of Tospoviruses

Romana Iftikhar, Hanu Pappu
Washington State University, Pullman, USA 
rmniftikhar299@gmail.com

Tospoviruses (Family Tospoviridae) are transmitted by thrips in a persistent and propagative manner. There 
are more than 32 distinct tospoviruses described so far from different parts of the world.  Many of these 
viruses cause significant economic losses to numerous agronomic and horticultural crops.  The continued 
emergence of new tospoviruses is a cause for concern and the factors contributing to this scenario are 
not completely understood. Besides mutations, another contributing factor could be the divided genome 
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of tospoviruses resulting in genetic reassortment leading to emergence of new strains and possibly new 
viruses.  We have been studying the genetic diversity and evolution of one of the economically important 
tospoviruses, Iris yellow spot virus (IYSV), on a global scale.  Using the virally coded nucleoprotein (N) 
gene, the global repository of sequences was analysed to understand the evolutionary dynamics of 
IYSV populations – based on temporal (when the sequence was reported) and spatial (the geographic 
location).  IYSV isolates could be broadly grouped into two restrictotypes based on RFLP: IYSV Netherlands 
(IYSVNL) and IYSV Brazil (IYSVBR). Of more than 150 IYSV N gene sequences analysed, IYSVNL was found to 
be more prevalent than IYSVBR. Phylogenetic tree and phylogenetic networks largely corresponded to the 
RFLP pattern. Two recombinant events were found in the N gene. Sequence diversity studies, and the 
RFLP-based approaches could be useful in rapid detection and differentiation of IYSV isolates and would 
aid in developing management tactics to reduce the disease impact.  

Abstract No. 72

Phenotypic, virulence and genetic characterization of Colletotrichum gloeosporioides, 
casuing leaf blight of small cardamom in South India

Mohammed Faisal Peeran1, Biju C Narayanan2, Annaiah Mukkatira Sujatha1, Rajan Gowri1, Shettahalli 
koppallu Javaraiah Ankegowda1 
1ICAR-Indian Institute of Spices Research, Regional Station, Appangala, Madikeri, India. 2ICAR-Indian Institute of 
Spices Research, Kozhikode, India 
faisal.tnau@gmail.com

Small cardamom (Elettariacardamomum Maton)   also known as queen of spices is one   of the most 
important spice crops cultivated for its economic, culinary and medicinal values. Leaf blight incited by 
Colletotrichumgloeosporioides is a serious threat to the cultivation of cardamom  in India. In the present 
study, an attempt has been made to isolate and characterize the pathogen both at morphologicaland 
atmolecular basis. Significant variations were observed in twenty isolates with respect to conidial 
dimensions, length of conidia ranged from 7.8-21.5 μm. Width of the conidia ranged from 3.3 to 7.8 μm. 
Isolate CD14 recorded the highest width of conidium (7.8 μm) and lowest width was observed in CD8 
isolate (3.3 μm). Variation was also observed in size and lobes, length and width of appressoria produced 
by the pathogen. Differential reaction of isolates to three varieties revealed that CD5, CD8 and CD7 are 
highly virulent based on lesion area. Molecular characterization with RAPD, SSR and ISSR primers showed 
that RAPD and SSR markers are not linked to any characters of pathogen but ISSR primers shows linkage 
to virulence of the pathogen.

Abstract No. 77

Field potential of an egg parasitiod, Trichogramma bactrae Nagaraja against pink 
bollworm, Pectinophora gossypiella Saunders in rainfed cotton

Sesha Mahalakshmi Muvva, Durga Prasad NVVS 
Regional Agricultural Research Station, ANGRAU, Lam, Guntur, Andhra Pradesh, India 
msmlaxmi@gmail.com

Field efficacy of an egg parasitoid, Trichogrammatoidea bactrae Nagaraja was evaluated against pink 
bollworm in rainfed cotton for two successive seasons i.e. Kharif 2016-17 and 2017-18 at RARS, Lam, 
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Guntur, Andhra Pradesh. The trial was laid in randomized block design with three treatments and seven 
replications with the cotton variety, Suraj. Pigeonpea was sown around each experimental plot in an area 
of 40 sq.m as a barrier crop to reduce the possibility of parasitoid dispersal from one experimental plot to 
another. The T. bactrae (the national Accession No. NBAII-MP-TRI-02) egg cards were obtained from National 
Bureau of Agricultural Insect Resources (NBAIR), Bangalore. Inundative release of T. bactrae @ 60,000/
ha was done in two spells i.e twice at flowering stage (45 DAS onwards) and thrice from boll formation 
stage (60-75 DAS) at weekly interval. Tricho cards were stapled to the underside of the leaves in such a 
way that the eggs were faced towards the open area at the early morning hours to avoid direct exposure 
to hot sun. The mean larval incidence, green boll damage and locule damage due to pink bollworm was 
significantly low in T. bactrae released plots over untreated control, but found inferior when compared 
insecticide treated plots. However, the outcome revealed that the inundative release of T. bactrae achieved 
considerable control of pink bollworm. Hence, it can be integrated with other control measures as a 
biological component for eco-friendly and sustainable management of pink bollworm in rainfed cotton.

Abstract No. 92

Insecticide resistance detection in brinjal shoot and fruit borer, Leucinodes orbonalis 
from whole genome and RNA Seq data

Sushil Kumar Jalali1, Muthugounder Mohan1, Thiruvenkadam Venkatesan1, Gandhi R Gracy1, Ramasamy 
Asokan2, Rakshit Ohja1, Aditi Agrawal1, Dushyant Singh Baghel3, Desai B Kariyana1, B R Basavaarya1, 
Chandish R Ballal1 
1ICAR-NBAIR, Bangalore, India. 2ICAR-IIHR, Bangalore, India. 3Nucleome Bioinformatics, Hyderabad, India 
mohan_iari@yahoo.com

Eggplant, Solanum melongena L. also known as aubergine or brinjal, is an important solanaceous vegetable 
crop in many countries and is a native of India. Eggplant is a good source of minerals and vitamins, and 
in total nutritional value. The important eggplant-growing countries are India, Japan, Indonesia, China, 
Bulgaria, many African countries, Italy, France, and the USA. Shoot and fruit borer cause a serious damage 
to the fruits leading to severe reduction in the yield. Leucinodes orbonalis is the most destructive insect 
pest of egg plant (Solanum melongena) in entire Asia. Lack of resistant genetic resources in eggplant 
coupled with indiscriminate use of various insecticides led to the evolution of insecticide resistance in 
L. orbonalis and . subsequent field control failure in many Asian countries. However, the precise role of 
various genes in insecticide resistance and chemoreception in this almost a monophagous pest is not 
known. Through whole genome (Illumina HiSeq 2500 & PacBio RSII) and transcriptome (Illumina HiSeq 
2500) sequencing, the genomic DNA was sequenced and assembled into 14900 scaffolds of size 855.62 
MB with N50 value of 108kb. Repeat regions were also identified which accounts for 35.38% of the total 
genome. Further, . 22000 protein coding genes were identified with an average gene length of 1330.94 
bp. It is the first draft genome information for L. orbonalis with complete annotation and detection of gene 
families and genes involved in pesticide degradation. The information is highly useful for the proactive 
detection and management of insecticide resistance.
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Abstract No. 96

Evaluation of novaluron 5.25% + emamectin benzoate 0.9% SC against Maruca vitrata 
(Fabricius), Helicoverpa armigera and Spodoptera litura in black gram

Abhishek Shukla
JNKVV, Jabalpur, India 
shuklaabhishek390@gmail.com

Insecticides novaluron 5.25% + emamectin benzoate 0.9% SC @ 39.375 + 6.75 ml ai/ha, @ 52.5 + 9.0 ml 
ai/ha & @ 65.625 + 11.25 ml ai/ha, emamectin benzoate 5% SG @ 11 g ai/ha, novaluron 10% EC @ 75 
ml ai/ha & flubendiamide 39.35% SC @ 48 ml ai/ha were evaluated against Maruca vitrata, Helicoverpa 
armigera and Spodoptera litura in black gram.  Two sprays were applied at 35 and 45 days after sowing. 
Observations were recorded at 1,3,5,7 & 10 days after each spray. Observations recorded  at 10 days 
after second spray indicated significantly lower larval populations of H. armigera in all the three doses of 
novaluron 5.25% + emamectin benzoate 0.9% SC and in emamectin benzoate 5% SG 11 g ai/ha (0.66 to 
1.33 larvae/ 10 plants), which were on par. Untreated control had a significantly higher density of 8.33 
larvae. Observations on S. litura, recorded after 10 days of second spray, revealed lowest (0.66 larva/10 
plants) populations in each of the three doses of novaluron 5.25% + emamectin benzoate 0.9% SC that 
were at par, in comparison to 7.66 larvae/10 plants in untreated control. Populations of M. vitrata at 10 
days after second spray were lowest (0.66 to 1.0 larva) and at par in all the three doses of novaluron 5.25% 
+ emamectin benzoate 0.9% SC, compared to 10.33 larvae/10 plants in untreated control. Significantly 
higher seed yields (9.944 & 9.925 q/ha) were recorded in treatments of novaluron 5.25% + emamectin 
benzoate 0.9% SC @ 52.5 + 9.0 ml ai and @ 65.625 + 11.25 ml ai/ha, respectively  and were on par.

Abstract No. 97

Bio-pesticides for sustainable agriculture

Zakir khan, Umer Bin Farook, Shaheen Gul, Ishtiyaq Ahad
SKUAST K, Srinagar, India 
KhanZakir786@rediffmail.com

The over use of chemical pesticides causes environmental and health problems have been .a matter 
of concern. . Plant extracts which are known as biocides/ biopesticides or green pesticides can be an 
alternative . to chemical pesticides due to their safe, eco-friendly and other favourable properties. These 
are being used to manage the pests and minimize the yield loss. The different types of plant extract used 
as biocides such as neem, garlic, tobacco, kappettiya, syringe, ginger and many others are being utilized 
to control and manage the pest or disease of different plants. . Synthetic chemicals are generally used 
to control insect pests, which cause harmful impacts on the environment and non‐target living systems 
including human beings. For these reasons, biopesticides are gaining increasing importance as they are 
alternatives to chemical pesticides and are a major component of many pest control programs worldwide. 
The most important biopesticides in the market in commercial terms are microbial pesticides, pyrethrum, 
rotenone, neem oil and various essential oils. Eve’s apple latex/ fruit/ seeds extract, lilac flower extract, 
neem leaf/ seeds or its oil act as potential insecticides against tea, rice, betel leaf and vegetables pests.
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Abstract No. 98

Biological suppression of invasive rugose spiralling whitefly Aleurodicus rugioperculatus 
Martin (Hemiptera: Aleyrodidae) in India

Selvaraj Krishnan1, Sumalatha B V1, Venkatesan T2, Shylesha A.N1 
1ICAR-National Bureau of Agricultural Insect Resources, Bengaluru, India. 2National Bureau of Agricultural Insect 
Resources, Bengaluru, India 
selvaentomo@gmail.com

Rugose spiralling whitefly, Aleurodicus rugioperculatus Martin (Hemiptera: Aleyrodidae) is an invasive pest on 
coconut, banana, custard apple, sapota, mango, cashew, maize, oil palm, and several ornamental plants in 
India. This pest mostly confined to coastal belts and along the national highways in South India. Population 
dynamics of whitefly and its parasitoid was studied in relationship to weather parameter from November, 
2016- December, 2017 in Tamil Nadu and Karnataka on coconut. Results revealed that the infestation of 
A. rugioperculatus was declined from 60.52 % egg spiral per leaflet/leaf in November 2016 to 15.80% egg 
spiral per leaflet/leaf in December 2017. The aphelinid parasitoid Encarsia guadeloupae(Hymenoptera: 
Aphelinidae)was the only major natural enemy encountered on the A. rugioperculatus causing 16.90% 
parasitism in December, 2016, which had increased to 82.56% by December 2017. The density of the A. 
rugioperculatus was positively correlated with maximum temperature and negatively correlated with 
relative humidity. The multiple regression analysis showed that about 60.15% of the variation in the 
rugose spiraling whitefly density could be accounted for  parasitism only. The parasitoid population was 
augmented by the re-distribution of E. guadeloupae to affected areas through field insectary technique. 
Further, strategies need to be developed for the conservation and encourage natural buildup parasitoid 
through providing reservoir plants/banker plants to protect them from pesticides and unfavorable weather 
factors. Population of the parasitoid was also increased due to multiplication under favourable weather 
conditions and shifting from its original host insect (Aleurodicus dispersus) and perennial nature of palms.

Abstract No. 99

Molecular characterization and diagnostics for effective management of viral diseases 
in sugarcane

Rasappa Viswanathan1, B. Parameswari2, K. Nithya1, Raja Muthuramalingam1, D. Neelamathi1 
1ICAR-Sugarcane Breeding Institute, Coimbatore, India. 2ICAR-Sugarcane Breeding Institute Regional Centre, Karnal, 
India 
rasaviswanathan@yahoo.co.in

Sugarcane (Saccharum spp hybrid) is an important field crop in India and many other countries under 
varied agroclimatic conditions. Vegetative propagation favours carryover of different pathogens through 
seed canes and this leads to spread of the diseases in the main field.  Increasing virus titre in the canes 
severely affects cane growth and this leads to varietal degeneration in elite varieties, thus severely affecting 
sugarcane cultivation. Hence healthy seed combined with molecular diagnostics become the starting 
point for disease management in sugarcane. In this context, molecular characterization of viruses causing 
mosaic Sugarcane mosaic virus (SCMV) and Sugarcane streak mosaic virus (SCSMV), leaf fleck by Sugarcane 
bacilliform virus (SCBV) and yellow leaf by Sugarcane yellow leaf virus (SCYLV) was done based on complete 
genome analyses. Characterization of the viruses into new genus, species, strains and genotypes aided 
in developing molecular tools especially PCR and q-RT-PCR assays, RT-LAMP, recombinant antisera for 
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the viruses and duplex/multiplex RT-PCR assays for the viruses. With the advancements in molecular 
diagnosis, impact of these viruses was clearly established in sugarcane. Further, these assays have aided 
in the production of healthy planting materials through tissue culture techniques. Now it is established 
that tissue culture derived planting materials free from the viruses exhibit varietal vigour and by this 
approach the viral diseases can be efficiently managed in sugarcane. Under Indian context, all the viruses 
were characterized based on complete genomes for the first time and existing variability among the 
viruses has been brought out.  

Abstract No. 107

Judicious use of crop protection chemicals

Tirthankar Basu
Hindustan Insecticides Ltd, New Delhi, India 
dr.tbasu@gmail.com

Pesticides are legitimate and useful tools that can provide significant benefits to our society. To maximize 
these benefits we need to use pesticides in a safe and efficient manner; misuse of pesticides can cause 
harm to people and the environment. Integrated Management approach is the key solution to minimize 
pesticide hazard. Pesticide, given its intrinsic properties to kill pests, is toxic in nature. It must not be 
regarded as a panacea for all pest problems but should only be used in a judicious manner. As long as 
the pesticides will be used indiscriminately problems like pest resurgence, pesticide residues, secondary 
pest outbreaks, health hazards to humans and other environmental effects will be there.  It is critical to 
use the pesticides safely and judiciously The manufacturers and distributors of pesticides and the users 
all carry a responsibility for the safe handling and the use of pesticides. 

Abstract No. 108

Sequential sampling plan for wheat aphids with incorporation of predator effect

Sayed Hazrat Alawi1, Sachin Suroshe2, Subhash Chander2, Suresh Nebapure2 
1Agricultural University, Herath, Afghanistan. 2ICAR-IARI, New Delhi, India 
sachinsuroshe@gmail.com

Spatial distribution of the aphids and predatory coccinellid beetles was analyzed using variance-mean 
ratio and regression models. Taylor’s power law and Iwao’s mean crowding regression revealed aggregated 
distribution for the wheat aphids and predators. Sequential sampling plans were developed for wheat 
aphid management with and without predator’s effect through Taylor’s power law and Iwao’s mean 
crowding regression. The lower and upper decision line values i.e. cumulative aphids’ population without 
predator effect after four sample units were 25 and 56 aphids, respectively as per the sequential sampling 
decision line with Taylor’s power law. On the other hand with predator effect, the lower and upper decision 
line values were 40 and 116 aphids, respectively, which suggested need for management measures at 
higher population level of the pest. With Iwao’s method the lower and upper decision line values without 
predator effect after four sample units were 29 and 51 aphids, respectively. However, the lower and upper 
decision line values with predator effect were 52 and 102 aphids, respectively. In case of indecisiveness, 
the maximum number of sampling was determined to be about seven sampling units. If decision is not 
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reached even after 7 sampling units, then sampling would be suspended and resumed after 4-5 days 
interval. The sequential sampling with predator effect suggested need for management interventions at 
higher aphid densities. The sequential sampling plans with predator effect will thus be useful in avoiding 
unnecessary pesticide application and would be helpful in conserving natural enemies.

Abstract No. 141

Current status and future research thrusts of management of soybean diseases for 
sustainable productivity of soybean in India

Shamarao Jahagirdar1, Basavaraja G T2, Gautam Vats3, Sharada H4, Mamata  .5, Brunda K.S6, Sachin 
Khedekar6, Devaraja L6, Nargund V B6 
1Department of Plant Pathology, Uas, Dharwad, India. 2University Of Agricultural Sciences , Dharwad, India. 
3Department of Agril.Biotechnology, Uas, Dharwad, India. 4Department of Plant Pathology, College of Agriculture, 
Uas, Dharwad, India. 5Department of Plant Pathology, College of Agriculture, Dharwad, India. 6Department of Plant 
Pathology, College of Agriculture, Uas, Dharwad, Dharwad, India 
shamaraoj@gmail.com

Detection, diagnosis of soybean diseases by modern tools, variability and race pattern of soybean rust 
pathogen, host plant resistance and integrated disease management strategies carried out during 2010-
2016 at the University of Agricultural Sciences, Dharwad. Rust in Karnataka was severe and caused losses 
up to 20-80 per cent in JS-335 depending on its severity, stage of occurrence and favourable climatic 
conditions in northern Karnataka. The research efforts on development and release of rust resistant 
varieties in India over a decade  has lead to development and release of first ever rust resistant and high 
yielding variety DSb 21 for the state of Karnataka and also south India during 2013. Later, DSb 23 and DSb 
28-3 highly rust resistant and high yielding varieties which have recommended during 2015and 2017.Out 
of 19 genotypes, the genotypes viz., DSb 12, DSb 20, DSb 23-5 and Kalitur were found highly resistant with 
a disease grade of one to pod blight complex.The genotype JS 335 was highly susceptible to anthracnose 
with a maximum disease grade of nine.  Among the markers used, Satt 275 showed polymorphism for 
both the parents (EC 241780 and JS 335) as well as other genotypes.  The  polymorphic marker  Satt 275 
was sequenced and most of the sequences showed an identity of 90 per cent with the mRNA sequence 
of the Rpp5   gene. The classification results revealed that the sequence of the advanced line DSb 30-2 
showed the highest degree of identity with the concerned Rpp5 like disease resistance mRNA sequence. 

Abstract No. 149

Pesticide use trends on basmati rice in Western Uttar Pradesh and residue analysis of 
Tricyclazole and Carbendazim

Ramesh Singh Yadav, Gaurav Kumar Yadav, Amit Kumar Yadav
Sadar Vallabhbhai Patel University of Agriculture and Technology, Meerut, India 
svpspsexport@gmail.com

During last few years the export of Basmati rice to USA and UK has been adversely affected due to the 
detection of tricyclazole, isoprothiolane and carbendazim residue in grains. To know pesticide use trends 
in 19 District of Western Uttar Pradesh at different crop growth stages and to analyze Tricyclazole and 
Carbendazim residues in  Basmati rice, a survey was conducted during crop seasons of 2015 and 2017. 
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During survey four farmers field (2.0 ha. each) were selected in each district and four spot (1m2 each) 
selected inside each field. The maximum numbers of pesticides i.e.  20 were used by farmers of Saharanpur 
and minimum i.e. 04 in Hathras and Pilibhit on Basmati rice. Samples were collected from surveyed farmers 
field and brought to laboratory for residue analysis. Samples were  prepared   by original QuEChERS method 
and analyzed under HPLC. The maximum residue of Tricyclazole was found in the samples of Aligarh (0.38 
ppm) and minimum in Bijnor (0.01 ppm), while   in the samples of Bareilly, Mathura, Muzaffarnagar, Baghpat, 
Hathres, Rampur and Shamli Tricyclazole residues were  below limit of quantification. Maximum residue 
of Carbendazim (0.03 ppm) was found in the samples of G.B. Nagar and minimum (0.01 ppm) in Mathura, 
while   in the samples of Aligarh, Baghpat, Bulandshahar, Ghaziabad, Hapur, Meerut and Muzaffarnagar 
Carbedazim  residues were below limit of quantification.

Abstract No. 164

Two species of the cryptic vector Genus Hishimonus recorded in India in a first

Stuti Rai1,2, Naresh Manohar Meshram1, Muniyandi Singaravel2 
1Indian Agricultural Research Institute, New Delhi, India. 2Banaras Hindu University, Varanasi, India 
stutir0@gmail.com

Genus Hishimonus belongs to the tribe Opsiini of the highly diverse and economically important subfamily 
Deltocephalinae. Hishimonus has a remarkable distribution. Species belonging to the genus feeds on the 
phloem and acts as the vector of phytoplasmal diseases. Hishimonus phycitis (Distant), found abundantly 
in the Oriental and Palaearctic regions transmits little leaf of brinjal in India. As their cryptic nature, wide 
distribution and pest status demands proper identification and study of their biodiversity to keep invasive 
species in check. This genus can be distinguished from its related genera by the presence of aedeagus with 
preatrium not extending ventrad of shafts. Our recent exploration in North India ( has led to discovery of 
two new records of, H. knightiella Viraktamath & Murthy (from Haryana: Panchkula) and H. gillespiei Dai 
et al., (from Himachal Pradesh: Nauni). Identification can be done with the morphology complimented 
with molecular tools. H. knightiella  aedeagal shaft in ventral view rounded at the apex, in lateral view 
curved at base with slightly curved acute apex, basal processes not widely splayed, close to each other 
than to shaft. H. gillespiei  aedeagal shaft directed posterodorsally, with well-developed dorsal apodeme, 
basal processes absent, shafts divergent in posterior view, with lateral lamellate triangular expansions 
mid-length, each shaft with short, stout, fingerlike process at apex, abruptly turned anteriorly, gonopore 
subapical. Till date, 24 species of Hishimonus thus have been reported from the Indian subcontinent 
including the species described here.

Abstract No. 179

Bio efficacy of insecticides for the management of red banded thrips (Selenothrips 
rubrocinctus Giard.) of cashew under Bhubaneswar conditions of Odisha.

Soumya sthitapragyan, Sandeep Kumar Mukherjee 
OUAT, Bhubaneswar, India.
soumyanayak29658@gmail.com

Studies on foliage thrips of Cashew with special reference to Red Banded Thrips (Selonothrips 
rubrocinctus Giard.) was conducted at the Cashew Research Station (CRS), All India Coordinated Research 
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Project (AICRP) on Cashew, Orissa University of Agriculture and Technology (OUAT), Bhubaneswar during 
2016-17 and 2017-18. The insecticide solution of each treatment were made at desired concentration 
and sprayed on the leaves having thrips incidence by means of a 1 lit poly pneumatic sprayer. The initial 
population before application were also recorded and subsequent observations were taken at 7, 15 and 
30 days after spraying. 3 replications of each treatment were done by considering each branch as single 
replication. Efficacy of insecticides on thrips was evaluated by spraying on the formulations directly 
on the infested leaves. 3 synthetic, 1 microbial, 1 moulting inhibitor and 2 neem formulations were 
evaluated against the Red Banded Thrips. Among the different insecticides tested in AICRP trials  spraying 
of L-Cyhalothrin (0.003%) was found most effective (1.53/ leaf ) followed by Thiamethoxam (4.26/ leaf ) 
and Carbosulfan (5.15/leaf ). Microbial and neem formulations were least against this pest.Thus it was 
concluded that this species can be managed effectively with insecticides like L-Cyhalothrin, Carbosulfan, 
and Thiamethoxam etc. During the period of observation some of the cashew germplasms had completely 
shed up its leaves and the terminal branches along with inflorescence and leaves were dried out, keeping 
in view of the seriousness of the pest as an emergent pest the future strategy may be planned out to 
study the resistance. 

Abstract No. 182

Effect of Trichod erma on bacterial blight and drought tolerance in rice

Diptanu Datta, Akshaya Kumar Senapati
Odisha University of Agriculture and Technology, Bhubaneswar, India 
diptanu.agri@gmail.com

A study was conducted to find out the efficacy of Trichoderma isolates in combating bacterial blight disease 
and drought stress in rice. It involves five isolates of Trichoderma harzianum of which three (T-14,94 (A), 
IRRI-2) were obtained from IRRI along with the two native isolates (OT-3, OT-8) were obtained from farms 
of OUAT, Bhubaneswar. Comparing the efficacy of all the isolates in vitro, the IRRI isolates outweighed the 
native ones. The maximum inhibition of Xanthomonas was obtained in 94(A) (5.8mm) which is followed 
by T-14(5.2mm). A potculture experiment was performed to test the efficacy of Trichoderma in controlling 
the bacterial blight disease. The treatment 94(A) recorded least incidence of disease (22.25) and yielded 
highest amount of grain (47.93 g/plant). The present experiment was conducted to find out the effect of 
Trichoderma application on morphological parameters like plant height, number of grains per panicle, 
number of filled grains that are positively associated with grain yield are found to be enhanced. The leaf 
rolling and length of roots which are indicative of drought stress were found to be positively influenced 
by Trichoderma treatment. The studies on biochemical characters revealed an augmentation in phenol, 
peroxidase, lignin, cell membrane stability which are known to alleviate stresses due to disease and drought 
through various mechanisms. The study also revealed a reduction in the level of oxidative chemicals 
like catalase, proline, malondialdehyde, hydrogen peroxide due to interference of Trichoderma. Hence 
Trichoderma can be applied under field condition to harness its benefits against drought and disease.
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Abstract No. 186

Bioprospecting the cellulolytic and lipolytic activities of bacteria inhabiting the 
intestinal tract of Helicoverpa armigera

Sakshi Gantotra1, Subramanian Sabtharishi2 
1Amity Univeristy, New Delhi, India. 2ICAR-IARI, New Delhi, India 
sakshi262@gmail.com

Helicoverpa armigera  (Hubner) commonly known as cotton bollworm is an important polyphagous 
agricultural pest. Gut flora of insects contribute to interspecific and intraspecific communications. The 
culturable bacteria from the gut of H. armigera were isolated using different growth medium viz. Nutrient 
Agar, Luria Bertani Agar, Pseudomonas  Isolation Agar. Generic characterization of these gut bacterial 
isolates was carried out using 16S rRNA gene. These gut bacteria were then screened for cellulase (Congo 
red plate assay) and lipase (Rhodamine B agar plate method) activities.A total of 46 gut bacteria were 
isolated and identified from the gut of larvae of H. armigera  consisted of four groups viz. Firmicutes, 
α-proteobacteria, β-proteobacteria and γ-proteobacteria. Six genera and 14 species including Serratia (32%), 
Bacillus (27%) and Stentrophomonas (18%) were recorded. Total 12 isolates were screened as cellulolytic 
of which seven isolates were showing the highest cellulase activity. Among the 30 isolates showing 
lipase activity, five of them were showing higher liplolytic activity. These cellulolytic and lipolytic gut 
bacteria can be potentially useful for the fitness of insect host that are indirectly involved in metabolism 
of carbohydrate, tannin degradation, pectinolytic activity, lipolytic and proteolytic activity enabling the 
nutritional welfare of the host insect.The study is important in order to understand and develop a better 
control methodology in future.

Abstract No. 187

Effect of pre-conditioning, concentration and moisture on azoxystrobin and imidacloprid 
degradation in the biomixtures

Anu Kumari, Neera Singh
ICAR-Indian Agricultural Research Institute, New Delhi, India 
drneerasingh@yahoo.com

Degradation of azoxystrobin and imidacloprid was studied in the rice straw (RS)/corn cob (CC) and peat 
(P)/compost (C) based biomixtures. Effect of biomixture preconditioning, biomixture moisture and 
pesticide concentration was also evaluated on degradation. Results suggested that conditioning of 
biomixtures prior to the pesticide application effected degradation, but effect was more for imidacloprid 
where no degradation was observed in the unconditioned biomixtures. Faster degradation of pesticides 
in conditioned biomixtures was assigned to higher microbial biomass carbon and higher dehydrogenase 
activity.  Application of azoxystrobin (~30 µg g-1) or imidacloprid (>100 µg g-1) did not show any positive 
or negative effect on the microbial biomass carbon, dehydrogenase and fluorescein diacetate activity. 
Degradation was found to decrease with increased initial concentration of pesticides in the biomixture. 
Similarly, moisture had a positive effect as pesticide degradation increased by increasing moisture from 
60 to 80% water holding capacity. In general, both the pesticides degraded at a faster rate in the rice straw 
based biomixture than in the corn cob based mixture. This study suggested that biomixtures were effective 
in retaining and degrading the imidacloprid and azoxystrobin. Among various biomixtures studied, the 
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RS+C biomixture was found the most suitable because of its low cost, easily available raw-materials and 
thus has a potential for developing depuration systems for pesticide rinsate disposal.

Abstract No. 188

Effect of wheat and rice straw ashes on sorption of pretilachlor and sulfosulfuron in soils

Anup Kumar, Neera Singh
ICAR-Indian Agricultural Research Institute, New Delhi, India 
drneerasingh@yahoo.com

Burning of surplus wheat and rice straw for land clearing is a common practice. The study reports the effect 
of wheat (WSA) and rice (RSA) straw ashes on adsorption-desorption behaviour of herbicides pretilachlor 
and sulfosulfuron, respectively, in two soils (sandy loam and clay loam). The sulfosulfuron was poorly 
adsorbed in the soils (adsorption coefficient Kd 0.68-sandy loam, 0.65-clay loam), but RSA amendment 
increased the herbicide adsorption and the effect varied with soil type and amount of ash applied. The Kd 
values in the 0.2% RSA amended sandy loam soil was 1.96 while 0.5% RSA amendment increase the Kd to 
0.88 in the clay loam soil. Compared to the sulfosulfuron sorption, pretilachlor was more sorbed in both 
the soils and Kd values were 2.83 and 1.6 in the sandy loam and clay loam soils, respectively.  The WSA 
amendment in both soils increased pretilachlor adsorption and the Kd values were 4.91 in the 0.2% WSA 
amended sandy loam soil and 6.19 in the 0.5% WSA amended clay loam soil. The Freundlich constant 1/n 
suggested nonlinear isotherms, and nonlinearlity increased with increase in the level of ash amendment. 
Desorption results suggested that adsorption of both herbicides was partially irreversible and irreversibility 
increased with increase in the level of ashes. Both, adsorption and desorption of herbicides correlated 
well with the content of the ashes in soils. The study has implications in assessing the environmental fate 
of sulfosulfuron and pretilachlor applied to the field where straw was burned for land clearing. 

Abstract No. 190

Whitefly genetic groups and their management: current status in india

Subramanian Sabtharishi
ICAR-IARI, New Delhi, India 
entosubra@yahoo.co.in

Indian subcontinent represents an important Old World centre of diversification and evolution for 
whitefly Bemesia tabaci.  As per the current estimates there are at least ten genetic groups of whitefly 
with  Asia I, Asia II 1 being the predominant distributed across geographical zones of India. Our studies 
have brought out prevalence of widespread and strong resistance in  Indian B. tabaci populations  against 
OP, pyrethroids and neonicotinoid compounds in field populations across major agroclimatic zones 
of India. Distinct differences in virus transmission abilities of different genetic groups of whitefly have 
been documented. The unprecedented outbreak of whitefly during 2015 in epidemic proportions 
devastated the cotton crop in 1.3 million hectares across Punjab, Haryana and Rajasthan states of India. 
A combination of factors including cultivation of susceptible Bt hybrids, delayed planting, resistance to 
insecticides, spurious insecticides and hormoligosis had been attributed to be the driving force of this white 
epidemic. Insecticide resistance status of whitefly genetic groups needs to be monitored continuously. 
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Understanding the stability of resistance in B. tabaci genetic groups is of crucial importance for developing 
sustainable management of this dreaded pest. A number of management strategies can be considered to 
ward off future outbreaks of whitefly such as increasing area under cultivation of tolerant crop varieties, 
early sowing of cotton, rotational scheme of insecticide usage to avoid build up of insecticide resistance 
besides conservation of bio-control agents.

Abstract No. 203

Temperature-dependent Natality table of the aphid, Rhopalosiphum padi infesting 
wheat

Namita Poddar, Subhash Chander
ICAR-Indian Agricultural Research Institute, New Delhi, India 
npoddariari@gmail.com

Wheat is infested by different aphid species, of which Rhopalosiphum padi is common in Delhi. Insects being 
poikilothermic organisms, temperature is the most important factor that influences their development 
and is also the major factor in climate change. In order to assess the effect of global warming on the wheat 
aphid, its reproductive potential was studied at five constant temperatures. Results revealed that highest 
pre-reproductive period was recordedat 10°C (2.87 days) followed by 15°C (1.69 days). Similarly, adults 
had the highest reproductive period (10.02 days) at 10°C. Overall, the highest adult longevity occurred at 
10°C (19.84 days) which  decreased with temperature rise. Further, the net reproduction rates (R0) showed 
increasing trend with temperature ranging from 7.84 females/female/generation at 10°C to 21.53 at 20°C. 
The highest value of intrinsic rate of increase (rm) was recorded at 25°C (1.05 females/female/day) which 
thereafter decreased to 0.964 females/female/day at 28.5°C. In addition, the highest and lowest finite rate 
of increase (λ) was 2.864 at 25°C and 1.359 females/day at 10°C. The mean reproductive time (T) varied 
from 7.84 days (10°C) to 3.84 days (28.5°C). Likewise, the population doubling time (DT) ranged from 
0.66 days (25°C) to 2.31 days (10°C). The age-dependent reproduction value (RVx) was observed to be 
higher between 15-20°C than other temperatures. In view of various reproductive parameters studied, 
temperature between 20-25°C was observed to be optimum for the wheat aphid.

Abstract No. 214

Development of suppressive soil for management of soil-borne fungal pathogens of 
groundnut

Rinku Dey, Kamal Krishna Pal, Pitabas Dash
ICAR-Directorate of Groundnut Research, Junagadh, India 
rinkudeydgr@gmail.com

Fluorescent pseudomonads capable of producing a broad spectrum antifungal metabolite 
2,4-diacetylphloroglucinol (DAPG) are often used as biocontrol agents for development of suppressive 
soils for management of soil-borne fungal pathogens. The collar- and stem- rot of groundnut caused by 
Aspergillusniger and Sclerotium rolfsii, respectively, can cause upto 30% reduction in yield of groundnut in 
India. Application of DAPG-producing and multiple plant growth-promoting fluorescent pseudomonads 
in groundnut not only improved plant growth, and yield, but also reduced incidence of stem rot disease 
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during kharif seasons of 2012-2016 from 73-82% in pathogen control to 21-42%in susceptible cultivar 
GG20. The population of DAPG-producing fluorescent pseudomonads increased over the period of 2012-
2016 with concomitant decrease in number of sclerotia in soil.  Besides, there was significant improvement 
in pod yield of groundnut (cv. GG20) due to inoculation of DAPG-producing fluorescent pseudomonads 
like Pseudomonas putida DAPG 4 (2405-4435 kg/ha), Pseudomonas putida DAPG2 (2307-3959 kg/ha); 
Pseudomonas putida FP86 (2703-3721 kg/ha), and Pseudomonas fluorescens FP98 (2755-3750 kg/ha) by 
13-21% over mock (2514-2671 kg/ha). Thus, DAPG-producing fluorescent pseudomonads can be used 
as inoculants not merely for enhancement of growth and yield in groundnut but also for developing 
suppressive soils, naturally inhibitory to soil-borne fungal pathogens like S. rolfsii and A. niger.

Abstract No. 223

Insect Pollinators of Pigeon Pea (Cajanus cajan L.) in Odisha and their contribution to 
crop yield

Deepayan Padhy1, Chitta Ranjan Satapathy2, Ramanath Mohapatra2 
1Centurion University of Technology and Management, Paralakhemundi, India. 2Odisha University of Agriculture 
and Technology, Bhubaneswar, India 
deepayanpadhy28@gmail.com

Field experiments were conducted during Kharif, 2017-2018 undertaken at Entomology Research Station 
of Orissa University of Agriculture and Technology, Bhubaneswar to study the occurrence of different insect 
pollinators on Pigeon pea (Cajanus cajan L.) and their contribution to yield attributing characters and the 
crop yield. Though Pigeon pea is a self pollinated crop with cleistogamous type of flower, it is visited by an 
array of insects. Under agroclimatic conditions of Odisha, it attracted 11 species of important pollinators 
represented by family Apidae (45.5%), Megachilidae (36.4%) and Vespidae (18.2%) all belonging to a 
single order Hymenoptera barring stray population of Dipterans and Lepidopterans. Species wise diversity 
indicated that Megachile lanata Fab. was the most dominant one (29.1%) followed by Megachile disjuncta 
Fab. (20.5%), Tetragonula iridipennis Smith (14.2%), Apis cerana indica Fab. (10.95%) Megachile bicolor Fab. 
(10.7%), Xylocopa latipes Drury (8.5%), Megachile hera Bingham (2.1%), Eumenes spp. (1.7%), Xylocopa 
aestuans Lin. (1.2%), Vespa tropica Lin. (0.8%) and Apis dorsata Fab. (0.2%). The pollinators enhanced the 
yield ( 32.3%), number of pods per plant (27.5%), 1000 seed weight (4.4%) and seed germination (21.5%) 
significantly over the crop grown under pollination exclusion conditions. It is inferred from the present 
investigation that Pigeon pea is an ideal crop supporting an array of pollinators, most important being 
the M. lanata and also contributed to increase in yield.  

Abstract No. 234

Seasonal activity of the two-spotted mite, Tetranychus urticae koch (Acari: Tetranychidae) 
in strawberry

Sangita Sharma, Sushma Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan,HP, Shimla, India 
sangitasharmaento@gmail.com

The seasonal activity of Two-spotted mite, Tetranychus urticae was carried out during April 2016 to March 
2018 at Regional Horticultural Research & Training Station, Mashobra. The population of number of mites 
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and eggs per leaf was recorded on weekly basis on 30 leaves selected randomly from different plants. 
Observations on the seasonal activity of mite revealed that slow increase in mite population was noted 
from second week of April to May (16.6 motiles and 28.0eggs/leaf ). Thereafter, mite population declined 
gradually in the subsequent weeks till end of June due to continuous rain. During July-August mite 
population declined drastically and it ranged between 1.3 to 9.4 motiles and 6.7 to 28.9 eggs/leaf. The 
increase in the mite population was recorded from September onwards and it reached to its peak in the 
month of December with mean population of 42.7 motiles and 88.2eggs/leaf. During January to March, 
mite population ranged between 18.6 to 34.6 motiles and 32.5 to 57.9 eggs/leaf. Studies indicate that 
population of two-spotted mite declined drastically in rainy season but multiplied at faster rate during dry 
months. The correlation coefficients (r) were worked out between mite population and weather factors, 
results revealed that temperature showed positive and significant relationship, whereas relative humidity 
and rainfall had significant but negative correlation with mite population.

Abstract No. 238

Phylogeography analysis of Tribolium castaenium collected from North-East India

Sadhan Debnath, Subramanian Sabtharishi, Chitra Srivastava
Division of Entomology, IARI,, New Delhi, India 
debnathsadhan1989@yahoo.com

Loss of stored grains in India accounts 6% of the total losses amounting 12 to 16 million metric tons of 
food grains worth ′50,000 crores each year. In Northeast India, food grains are ravaged predominantly 
by Rhyzopertha dominica, Tribolium castaneum, Sitophylus oryzae. Red flour beetle, T. castaneum, being 
an external feeder can cause hotspot damages due to excretion (uric acid) and cause unpleasant odor 
to the grain thereby making it unfit for human consumption. Limited studies have been undertaken 
onmanagement of stored grain pests in Northeast India. In Northeast India, T. castaneum has been a 
perennial problem and new methods need to be developed for managing this pest. Understanding the 
population structure of stored grain pests is of paramount importance which can be utilized for devising 
strategies for their management. The present study focuses on diversity and phylogeography analysis of 
T.castaneum by collecting samples from bulk grain storage godowns across Assam, Tripura and Manipur. 
Genomic DNA of the sampled insects were extracted and PCR reactions were performed using markers of 
mitochondrial oxidase – I gene. The amplified PCR products were sequenced by Sangers sequencing and 
the sequences were analyzed using MEGA 6.0 software for construction of phylogeography by drawing 
global mtCO1 sequences of T.castaneum from NCBI database. The sequence analysis revealed distinct 
variations between the sequences of T.castaneum from Assam and Tripura and Manipur.  It necessitates 
the need for further population genetic analysis to understand the population genetics of this pest in 
NE India. 
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Abstract No. 239

Management of root knot nematode, Meloidogyne incognita in Basella alba, L. by 
organic amendments

Anukiran Sahu, Jayanta Kumar Mahalik
College of Agriculture, OUAT, Bhubaneswar, India 
anukiransahu@gmail.com

Poi, Basella alba, an edible perennialvine in the familyBasellaceae, is one of the most popular and nutritive 
leafy vegetable crop grown all over the world. Root-knot nematode (Meloidogyne incognita) is one of the 
major limiting factors in the cultivation of Poi. Organic amendment is a potential alternative to harmful 
chemicals against plant parasitic nematodes and  are known to reduce their population and increase 
theyield. A pot culture experiment was carried out in the net house of the Department of Nematology, 
OUAT, Bhubaneswar during Rabi, 2017-18 for management of M.incognita in Poi by soil application of 
Karanj and Mustard oilcakes applied @ 0.5, 1.0 and 1.5 t/ha, along with  Neem oilcake @1.0 t/ha as a 
standard check. Each treatment was replicated thrice following Complete Randomized Design. Among 
various treatments, Mustard oilcake @ 1.5 t/ha resulted in highest increase of plant height (83.2%), fresh 
shoot weight (54.0%), dry shoot weight (90.6%), root length (85.9%), fresh root weight (82.6%), dry root 
weight (62.6%) with corresponding decrease in number of root galls (73.2%), number of egg masses 
(79.1%)  and root knot nematode population (75.1%),over untreated check,followed by Neem oilcake 
@ 1.0 t/ha. Application of mustard oilcake @ 1.5 t/ha was considered the most promising management 
option against root knot nematode (M. incognita) affecting poi crop.

Abstract No. 244

Evaluation of bioassay techniques to assess the contact toxicity of key stored grain pest

Sakshi Gandotra, Sabtharishi Subramanian, Chitra Srivastava
Division Of Entomology, IARI., New Delhi, India 
sakshi262@gmail.com

Stored grain infestation is a very serious problem as insects deteriorate the quality and quantity of food 
grains. For management of stored grain pests, fumigation techniques are mainly resorted to. However, 
application of contact insecticides and air charging of godown environment with insecticides are continued 
to be used to prevent cross infestation, so as to restrict the movement of insects inside the bulk grain 
storage godowns. Contact toxicity assay is one of the most effective bioassay to evaluate the toxicity of 
insecticides. In this study we have used field populations of red flour beetle Tribolium castenum as a model 
for evaluation of contact insecticides. In our study we used malathion (1%) and deltamethrine (2.5% W.P) 
insecticides. Filter paper and gunny bag discs were used and the insecticides solutions were sprayed 
through Potter’s spray tower. For each treatment, 30 insects were used in each replication and deionized 
water was used as a control. The corrected mortality percentage was calculated after 24 and 48 hrs. 
Malathion treated filter paper discs were showing 3.3% and 6.6% mortality after 24 and 48 hrs respectively, 
while, deltamethrine treatment showed 33% and 43% mortality after 24 and 48 hrs respectively. In case 
of Gunny bag discs, malathion treatment resulted in 13.33% and 16.6% mortality after 24 and 48 hrs 
respectively. However treatment of insects with deltamethrine showed 30% and 40% mortality after 24 
and 48 hrs respectively. This investigation showed that the field populations of T. castaneum could not 
be effectively controlled with the recommended chemicals at the current dosage regimes
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Abstract No. 250

Bionematicides for management of nematode pests of crops

Anju Kamra
ICAR-IARI, New Delhi, India 
anjukamra@yahoo.com

Plant-parasitic nematodes feed on most of the vegetable and horticultural crops, causing debilitating 
symptoms and  predispose them to fungal and bacterial pathogens. At present, there are no registered 
nematicides in the country, and the numbers of already registered nematicides are diminishing world 
over due to increasing awareness on the adverse effects of chemical pesticides on soil, crop and human 
health. In this scenario, bionematicides are attracting the attention of industry and researchers alike. The 
commercialization of bionematicides is dominated by players such as Syngenta AG (Switzerland), Bayer 
CropScience AG (Germany), Marrone Bio Innovations, Inc. (U.S.), T. Stanes &amp; Company Limited (India), 
and Valent BioSciences Corporation (U.S.). The global bionematicides market has grown steadily in the last 
few years and the market size is projected to reach USD 337.2 million by 2021, at a CAGR of around 17.4% 
from 2016 to 2021. The soil treatment products account for the larger share in the bionematicide market 
than the seed treatment ones. Intensive research has been carried out on microbes like Paecilomyces 
lilacinus, Pochonia chlamydosporia,   Pseudomonas fluorescens, Pasteuria spp., and  Trichoderma spp, with 
limited work on potential of Bacillus firmus and Myrothecium verrucaria fermentation products. As the 
area under organic farming and demand for organically cultivated fruits &amp; vegetables is increasing 
worldwide, it is imperative to generate scientific data on the efficacy of bionematicides under organic 
farming, with special emphasis to understand the interaction of nematode antagonists with the resident 
microflora and other bioagents.

Abstract No.  259

Management of two spotted mite Tetranychus urticae Koch in appleorchards in Himachal 
Pradesh

Sushma bhardwaj, Sangita sharma
Dr YS Parmar University of Horticulture and Forestry,Nauni, Solan H.P., Solan, India 
bhardwajsdr@gmail.com

Apple is the main cash crop of Himachal Pradesh and cultivated in 49% of total area under fruit crops 
and contributes 77% of total fruit production. For the last two decades, two spotted mite has become a 
serious problem in Himachal Pradesh. An experiment was conducted in the field on young apple trees 
with five new acaricides each with two concentrations viz. Fenpyroximate @ 0.0025%, 0.005%; hexithiazox 
@ 0.0025%, 0.005%; spiromesifen @ 0.0035%, 0.007%; fenazaquin @ 0.00125%, 0.0025% and propargite 
@ 0.0285%, 0.057% against two spotted mite (Tetranychus urticae Koch). Pre and post count of mites 
per leaf was recorded before and after spray at the intervals of 7, 14 and 21 days. Data was subjected to 
square root transformation. Data recorded at 7 days after spray revealed that mite population declined 
in all the treatments but higher concentrations of all the treatments provided better control of mites 
than lower concentrations. Data recorded at 14 and 21 days after spray revealed that maximum control 
of mites was provided by fenazaquin @ 0.0025% (0.1mite per leaf ), followed by fenpyroximate @ 0.005% 
and propargite @ 0.057% (0.33 mite per leaf per leaf each), spiromesifen @ 0.007% (1.0 mite per leaf ) and 
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hexithiazox @ 0.005% (0.66 mite per leaf ) whereas continuous increase in mite population was observed 
in control trees after 21 days (52.0 mites per leaf ).

Abstract No. 294

Identification of host protein interactor in pomegranate for XopC2 T3SS effector of 
Xanthomonas axonopodis pv. punicae

Madhvi Soni, Kalyan K Mondal
ICAR-Indian Agricultural Research Institue, New Delhi, India 
madhvi.btc@gmail.com

Xanthomonas axonopodis pv. punicae (Xap) causes bacterial blight in pomegranate causing production loss. 
The bacteria secrets Xop effectors via T3SS to suppress plant immunity during infection. The role of these 
xop effectors in Xap has already been identified in our previous studies. Out of six Xop effectors present 
in Xap, XopC2, XopL, and XopN were observed to play important role in suppression of plant immunity. 
Further identification of host protein to which these effectors interacts is necessary to understand the 
mode of action of these effectors. We used Y2H system to identify the host protein interactor for XopC2 
T3SS effector of Xap. A complete cDNA library of pomegranate was prepared in Y187 strain of yeast using 
pGADT7 as prey vector and bait gene (xopC2) was ligated with pGBKT7 vector and transformed to another 
strain of yeast (Y187). The bait gene was observed to be non-toxic to yeast and it was not auto-activating 
any of the reporter genes. The two bait and prey strains were mated and diploid cultures were selected on 
double dropout media with selection agents. The blue color colonies were selected as putative positive 
interactors and confirmed using insert check PCR. The chimeric plasmids were isolated and sequenced. 
From the sequence homology the putative possible interactor were observed to belong to enzymes 
having role in plant defense response. The putative interactors are being validated through various assays.

Abstract No.  303

Expression Pattern of Glutathione S-Transferase (Gst) Genes in Eggplant Shoot and 
Fruit Borer, Leucinodes orbonalis (CRAMBIDAE: LEPIDOPTERA)

Kariyanna B1,2, Prabhuraj A2, Asokan R3, Jalali S. K1, Mohan M1, Venkatesan T1, Aditi Agrawal1, Gandhi 
Gracy R1, Bheemanna M2 
1ICAR-National Bureau of Agricultural Insect Resources, Bengaluru, Karnataka-560024, India. 2University of Agricultural 
Sciences, Raichur, Karnataka-584101, India. 3ICAR-Indian Institute of Horticulture Research, Hessarghatta, Bangalore 
– 560089, India 
kariyannabento@gmail.com

Indiscriminate use of insecticides poses various ill effects in an agricultural ecosystem, one such most 
common problem is insect resistance to insecticides. Biochemical and molecular evidence confirm that 
the metabolic enzymes play a major role in detoxification of many insecticidal molecules. Among them, 
glutathione S-transferases (GST) are prominently involved in insecticide resistance in many insect pests. The 
gene expression varies with population due to differential exposure to various insecticides. The eggplant 
shoot and fruit borer, Leucinodes orbonalis is one such notorious pest, causes greater yield loss of up to 
70 per cent in India and Bangladesh. In the present investigation, the insecticide resistance bioassays and 
biochemical analysis of six field populations of L. orbonalis revealed the involvement of GSTs in insecticide 
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resistance. Blast analysis extracted 34 putative GST genes from the de novo L. orbonalis genome draft 
assembly. Among them, 26 putative genes are found to be homologous with GSTs of other insects that 
are involved in insecticide resistance. The contig 14202-0.24 and 3291-0.7 representing GST sequences 
were predominantly over-expressed (7 to 113 and 7 to 212 folds respectively) in the larval midgut tissues 
of all the field population tested as compared to the susceptible iso-female line of L. orbonalis.  Over-
expression of these GSTs could be linked to detoxification of insecticides or plant toxins in L. orbonalis.

Abstract No. 317

Molecular characterization of phosphine resistance in populations of lesser grain borer 
Rhyzopertha dominica (Fabricius) from Delhi, India

Rahul Chandel, Chitra Srivastava, Subtharashi Subramanian
IARI, Delhi, India 
rahulchandelbiotech@gmail.com

Phosphine is the primary fumigant used to treat the majority of world’s grain and a variety of other stored 
commodities against insect pests. The lesser grain borer  Rhyzopertha dominica (F.) is the most destructive 
insect pest of stored grain. This pest has been controlled successfully with phosphine for the last several 
decades, and resistance to phosphine in these insects has raised concern on successful management of 
this pest. Diagnostics of resistance status is an important step towards developing suitable strategies for 
controlling this pest. In the present study, discriminating dose assays coupled with Cleaved Amplified 
Polymorphic Sequence (CAPS) markers for a phosphine resistance gene were explored for genotyping of 
resistance to phosphine in the populations of Rhyzopertha dominica. Insects were collected from wheat 
storage godowns from Delhi state of India. In the present study, the prevalence  of strong resistance 
to phosphine was detected in all the tested populations and molecular diagnosis using CAPS marker 
confirmed the prevalence of high percentage of R alleles in the resistance populations of R. dominica in 
the sampled populations. These findings also highlighted the utility of DNA markers for understanding 
the genotypic frequency of resistance alleles in rph2 locus in resistant populations and the possibility of 
extending this molecular diagnostic tool for monitoring and management of phosphine resistance in R 
dominica, a major stored grain pest in India.

Abstract No. 318

Heteror h abditis C-type lectins: in context of nematode-bacterial symbiosis

Chaitra Bhat, Khushbu Chauhan, Victor Phani, Pradeep Papolu, Uma Rao, Vishal Somvanshi
IARI, New Delhi, India 
bhatchaitragm@gmail.com

Several parasitic nematodes are harmful to humans, animals and agriculture, whereas entomopathogenic 
nematodes (insect parasites) are beneficial as biocontrol agents of insect pests. EPNs of the genus 
Heterorhabditis live in a symbiotic relationship with a Gamma proteobacteriaPhotorhabdus. Together,they 
are highly virulent insect pathogens and an excellent genetically tractable model to study animal-microbe 
symbiosis. The C-type lectin (clec) genes in Heterorhabditid nematodes were investigated as they could 
be involved in modulating nematode-bacterial symbiosis. The in silico analysis led to identification of 
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seven clec genes in H. bacteriophora and three clec genes in H. indica. Further characterization of two of 
the clec genes, H. bacteriophora clec-1 (Hb-clec-1) and H. bacteriophora clec-78 (Hb-clec-78) showed that 
these genes are present in a single copy in the H. bacteriophora genome. The phylogenetic analysis of the 
H. bacteriophora CLEC proteins revealed clade specificity, i.e., these proteins are closer to CLEC proteins of 
free living Caenorhabditis but not to the CLEC proteins of insect-parasitic Steinernema which exhibits similar 
symbiotic relationship with Xenorhabdus bacteria. In situ hybridization showed that expression of Hb-clec-1 
and Hb-clec-78 was localized to the anterior intestinal part of infective juveniles (IJs). The developmental 
expression profile showed that Hb-clec-78 gene expression is positively correlated to presence of symbiotic 
bacteria: up-regulation during all nematode developmental stages when Photorhabdus was symbiotically 
associated, but down-regulated at post-IJ recovery stage when the nematodes were free of symbionts. 
Subject to genetic validation, our study suggests potential participation of Hb-clec-78 in modulation of 
symbiosis with Photorhabdus symbionts.

Abstract No. 320

Prediction of rice brown plant hopper Nilaparvata lugens (Stal.) for Indian agro climatic 
zones under rcp 4.5 Of climate projections

Sengottaiyan Vennila1, Adlul Islam2, Shabistana Nisar1, Ankur Tomar1, Murari Kumar1, MN Bhat1, Sanjay 
Sharma3, Preetinder S Sarao4, VG Mathirajan5, MS Rao6, Prabhakar Mathyam6 
1ICAR-National Research Centre for Integrated Pest Management, New Delhi, India. 2Division of Natural Resource 
Management, Indian Council of Agricultural Research, New Delhi, India. 3Indira Gandhi Krishi Vishwavidyala , Raipur 
(Chhattisgarh), India. 4Punjab Agricultural University , Ludhiana (Punjab), India. 5Tamil Nadu Rice Research Institute, 
Aduthurai (Tamil Nadu), India. 6ICAR-Central Research Institute for Dryland Agriculture, Hyderabad, India 
svennila96@gmail.com

Rice brown planthopper (BPH) Nilaparvata lugens (Stål) (Delphacidae: Homoptera) inflicts 60% crop losses 
with frequent outbreaks and its damage exacerbated by changing climatic patterns in India.  Standard 
meteorological week (SMW) based catches of BPH in light trap and weather [maximum/ minimum/ mean 
temperature (oC),   morning/evening/mean relative humidity (%), rainfall (mm) and sunshine hours (h/
day)  and wind speed (km/hour)] during kharif (22-44 SMWs) of 2011-15  were used for development of 
location specific prediction. Study locations were from five different agro climatic zones viz., Aduthurai 
(Tamil Nadu), Chinsurah (West Bengal), Ludhiana (Punjab), Mandya (Karnataka) and Raipur (Chhattisgarh). 
BPH predictions for 2016 revealed an accuracy of 100, 48, 87, 87 and 91% in respect of Aduthurai, 
Chinsurah, Ludhiana, Mandya and Raipur. Future projections on climate change made using representative 
concentration pathways (RCP) 4.5   using weather based criteria and rules of prediction for BPH at  study 
locations indicated the increasing significance of BPH beyond 2080 over past and present periods across 
all agro climatic locations.  High severity was absent at Chinsurah (WB) during all time periods and not 
beyond 2016 at Mandya (KA). High BPH severity  increasing at Raipur (CG)  between 2016 and 2050, beyond 
2020 at Ludhiana (PB) and during 2080 at Aduthurai (TN) were projected. Raipur (CG) and Ludhiana (PB) 
would continue to have moderate and high BPH severity under the changing climate of present century 
requiring monitoring strategies put in place from now on.  Last quarter would demand more attention 
towards BPH management over first three quarters of current century.
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Abstract No. 323

Xanthomonas oryzae pv. oryzae discriminately employs Xop-T3SS effectors from its 
repertoire to subvert rice immune response to incite bacterial blight

Kalyan K Mondal
ICAR- Indian Agricultural Research Institute, New Delhi, India 
mondal_kk@rediffmail.com

Xanthomonas oryzae pv. oryzae (Xoo) causing bacterial blight is an important biotic threat to rice crop 
globally. Xoo employs diverse T3SS effectors that mainly take care its unrestricted multiplication and 
spread in the rice.  In this venture, Xoo is very choosy in deputing the right candidate from its T3SS effectors 
repertoire. The discrimination in deputing the T3SS effectors results in either susceptible or resistance 
phenotype. We screened T3SS effectors repertoire of  the most virulent Indian Xoo strain race 4. It contains 
21 Xop and 18 TAL effectors. This paper aims at to comprehend the precise role of Xop T3SS effectors of 
Xoo. All the Xop T3SS effectors were shown to express in inducible hrp-dependent manner.  In order to 
ascertain the functional role of these effectors, we created null mutants for each effectors. We identified 
two effectors, namely XopF and XopR that are indispensable for Xoo for blight development. Both regulate 
the in planta Xoo growth and suppress PAMP-triggered immune (PTI) response in rice. The mutant strains 
lacking either one of effectors showed significant reduction in planta colonization relative to wild type. 
Transcript abundance through RT-qPCR analysis showed significant fold increase of PTI marker genes of 
rice upon challenge-inoculation with mutants. The mutants also induced more callose deposition in rice 
leaves. Both the effectors were shown to localize to the plasma membrane. Altogether, our insight clearly 
depicted that Xoo discriminately uses effectors like XopF, XopR to subvert the rice immune response 
during bacterial blight development. 

Abstract No. 324

Spatial and temporal variations in pest status of whitefly (Bemisia tabaci Gennadius) 
on cotton at Maharashtra (India)

Sengottaiyan Vennila1, Ajay Kumar Singh1, Alpana Kumari1, Ashok Kumar Kanojia1, Niranjan Singh1, 
Santosh Gondawale2, SM Ghadge2 
1ICAR- National Centre for Integrated Pest Management, New Delhi, India. 2Commissionerate of Agriculture, Pune, 
India 
svennila96@gmail.com

Insect pest scenario on cotton has changed in India from bollworms to sucking insect pests since the 
commercialization of Bt cotton in 2002 and the polyphagous sap feeder whiteflies (Bemisia tabaci 
Gennadius) too had gained importance. An analysis into the pest status (above economic threshold 
levels (ETL)) of whitefly across thirteen cotton growing districts of Maharashtra over five seasons (2011 
to 2015) using geographical information system (GIS) based on database of Crop Pest Surveillance and 
Advisory Project (CROPSAP), Maharashtra indicated 2012>2013>2014>2011>2015 for their abundance 
requiring insecticide interventions. 24,48,33,25 and 22 talukas across 13 districts served as hot spots for 
whiteflies in respect of 2011, 2012, 2013, 2014 and 2015 seasons. Pest status of whitefly across talukas 
of Amravati was continuous during all five seasons (2011-15).  Whitefly ETL occurrences were over four 
seasons between 2011 &2014 at Nanded and Parbhani, 2012 &15 at Akola and Jalna and 2011-13 &15 at 
Wardha districts. Hingoli and Yeotmal had pest status of B. tabaci for three seasons in respect of 2011-13 
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and 2011-12&2015. While 2012 had wide spread distribution of whiteflies, the recent season of 2015 had 
seen B. tabaci pest status across adjoining districts viz., Akola, Amravati, Yeotmal and Wardha in addition to 
Ghansawangi taluk of Jalna. Effective management of whitefly in the cluster districts on cotton as well as 
off season vegetables including field sanitation would go a long way in reducing the whitefly populations 
which are also vectors of many viral diseases in the era of climate change. 

Abstract No. 326

Current decade pest status of rice insects and diseases in Maharashtra (India)

Sengottaiyan Vennila1, Ajay Kumar Singh1, Niranjan Singh1, Subash M Ghadge2, Santosh B Gondawale2 
1ICAR-National Research Centre for Integrated Pest Management, New Delhi, India. 2Commissionerate of Agriculture, 
Pune, India 
svennila96@gmail.com

Sustaining crop productivity needs minimising yield losses due to pests and is only possible through 
systematic pest surveillance. Data accrued over seven seasons (2011-17) through implementation of rice 
pest surveillance in 32 rice-growing districts of Maharashtra were used to understand comparative scenario 
of insect pests and diseases across seasons besides relative importance of pests. State level pest status 
indicated 2017>2011>2013>2016>2012-14 having  above economic threshold level (ETL) occasions of 
11900, 11600, 10500, 2700 and 2300-1400, respectively projected for whole area of rice cultivation (1.45 
million hectares) based on one per cent fields monitored. Overall, the order of importance of pests and 
diseases were yellow stem borer (YSB: Scirpophaga incertulas) > blast (Pyricularia oryzae) > bacterial leaf 
blight (BLB: (Xanthomonas campestris pv oryza) > plant hoppers (Nilaparvata lugens & Sogatella furcifera) 
> leaf folder (Cnaphalocrocis medinalis)> blue beetle (Leptispa pygmaea ) > gall midge (Orseolia oryzae) 
with ETL occasions of 13100, 11100, 8900>3500>1800>1500>1000. Importance of individual insect pests 
and diseases varied between seasons. YSB and leaf folder infestations were higher in 2017 over 2012-15. 
Plant hoppers in 2017 had increased ETL status over 2011-2016. Blue beetle started its regular occurrence 
in the State from 2014. Blast and BLB during 2017 were higher over 2016 but lower than 2011. Gadchiroli, 
was identified as hot spot for yellow stem borer, leaf folder and hoppers besides blast and BLB diseases. 
Bhandhara had higher blast over other locations. Modelling changing trends of pest scenarios using 
medium to long-term database would be of value for strategizing rice pest management in Maharashtra. 

Abstract No. 331

Characterisation of different isolates of Tilletia indica and identification of pathogenicity-
related genes

Jagmohan Singh, Rashmi Aggarwal, M.S. Gurjar, M.S. Saharan
ICAR- Indian Agricultural Research Institute, New Delhi, India 
dhillonjagmohansingh@gmail.com

Wheat (Triticum aestivum  L.) is one of the most important food crops in India. However, India’s 
participation in the international wheat trade is not up to the mark due to the prevalence of Karnal 
bunt (KB), internationally quarantined disease caused by Tilletiaindica (Mitra). It is a heterothallic fungus 
thus requires fusion of different mating types for causing an infection that results in much variability. 
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Keeping this in view present study was undertaken to characterize different isolates (20) of T. indica on 
the basis of morphological triats. It was observed that there was no significant variation in mycelial 
growth and weight, but significant variation in sporulation. Among these, KB1 and KB2 were found the 
most sporulative isolates.   In modern resistance breeding, effectors are emerging as tools to identify 
and functionally characterize resistance genes. Whole genome sequence generated earlier in Fungal 
Molecular Biology Lab (ID: RAKB_UP_1; Acc. No. MBS0000000) was analysed by using in silico tools to 
identify pathogenicity-related genes. In total, 1,337 unique proteins having secretory signatures were 
predicted using SignalP v4.1 as well as TargetP v1.1. PHI based analysis revealed 97 genes related to the 
effector, 25 genes to increased virulence, 63 genes to loss of pathogenicity and 7 genes to resistance to 
chemicals. Pathogenicity-related genes are further to be validated by gene expression studies using qPCR. 
Pathogenicity-related genes can be utilized to understand mechanism of pathogenesis, which will help 
in developing novel strategies for management of Karnal bunt disease..

Abstract No. 338

Lipophilic variability in Chilo partellus populations in response to feeding on diverse 
maize genotypes

Ipsita Samal1, Aditya kumar Tanwar1, Fazil Hasan1, Sandeep Kumar2, Mukesh kumar Dhillon1 
1indian agricultural research institute, newdelhi, India. 2national bureau of plant genetic resources, newdelhi, India 
happyipsu29@gmail.com

The infestation and abundance of Chilo partellus (Swinhoe) under natural conditions is sporadic and 
highly influenced by environment.  Thus, the information on changes in biochemical constituents in 
the larvae  in response to feeding on diverse maize genotypes could be helpful in better understanding 
the insect-plant biochemical interactions. Therefore, present studies were conducted on developmental 
response of C. partellus from nine different agro-ecological regions and their effect on lipophilic profile 
of the larvae fed on six diverse maize genotypes including resistant and susceptible checks. We found a 
total of 15 lipophilic compounds in the C. partellus larvae. The larvae of Hisar population fed on Basi Local 
had significantly higher amount of Oleic acid, and positively associated with larval growth. The larvae of 
Hisar population fed on CPM 8 were also found with higher Erucic acid, having significant and positive 
association with larval and pupal periods. The larvae of different C. partellus populations fed on CPM 19 had 
higher Squalene content and showed significant positive association with adult emergence, while Myristic, 
Palmitoleic and Oleic acids showed negative association with larval survival. Among the test lipophilic 
compounds, Eicosanoic acid, Squalene, Erucic acid, I-(+)-ascorbic acid 2,6-dihexadecanoate, Myristic acid 
and Palmitic acid were found to have significant effect on one or the other biological parameters.

Abstract No. 346

Use of horticultural mineral oils in apple orchards of Himachal Pradesh-an eco friendly 
approach

S.P. Bhardwaj, Sushma Bhardwaj
dr.YS Parmar univ. of Horticulture and Forestry, Nauni, Solan H.P., solan, India 
bhardwajspdr@gmail.com
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Apple is the most important cash crop of the Himachal Pradesh and constitutes about 49 per cent of the 
total area under fruit. European red mite( Panonychus ulmi )(Koch) is a serious problem of apple since 
1995 in H.P. Five Horticultural Mineral Oils viz. Servo, Neem Excel, Arbofine, Mak All Season and H.P. HMO 
each at three concentrations (0.75, 1.0 and 2.0% ) were evaluated against summer eggs of Panonychus 
ulmi in the laboratory. Each treatment was replicated five times and data was subjected to completely 
randomized design. Data recorded 3 and 7 days after spray revealed that in the beginning maximum eggs 
were remained unhatched in all the treatments. Data recorded 14 days after spray showed that maximum 
unhatched eggs were recorded in Servo 2.0 % (89.0%), Mak All Season 2.0 % (83.0%) and Arbofine 2.0 % 
(78%) respectively. Data recorded 21 days after spray showed that Servo , Arbofine and Mak All Season 
(2% each)  proved   effective where 84.0%, 80.0 % and 87.0 % eggs were remained unhatched respectively. 
HP HMO 2% proved moderately effective by giving 79.0% unhatched eggs. Minimum  unhatched eggs 
were recorded in Neem Excel (2.0 %) treated plants (51.0 %) as compared to  untreated plants where only 
20% eggs were found unhatched.

Abstract No. 348

Transgenic cotton to combat weed vagaries: Utility of an apical meristem-targeted 
transformation strategy

Kesiraju Karthik1,2, Akansha Bajpai1, Manju Sharma2, Rohini Sreevathsa1 
1ICAR-NRC on Plant Biotechnology, New Delhi, India. 2Amity University, Gurgaon, Haryana, India 
kartikkesiraju@gmail.com

Cotton (Gossypium hirsutum L.) is an important commercial crop grown worldwide for  fibre production. 
India is the first largest cotton producer with about 33.23% of the world production. Weeds burden plant 
growth as they compete with the crop plants for space, sunlight and nutrients from the soil causing about 
15% of yield losses. Glyphosate (N-(phosphonomethyl) glycine) is a widely used broad spectrum, non 
selective herbicide that imposes severe pressure on weed population and controls several types of weeds 
by interfering with the shikimate bio synthesis metabolic pathway inhibiting 5-enolpyruvylshikimate-3-
phospste synthase (EPSPS) enzyme. However, exploitation of herbicide-resistance has been ignored in 
endogenous varieties and their potential to be used for commercial production has not been studied.   
Therefore, in the present study, we have developed herbicide tolerant cotton using a codon-optimized, 
modified mCP4-EPSPS gene which was earlier validated for its efficiency in tolerating higher levels of 
glyphosate in tobacco and rice. The cotton cultivar P8-6 was used to develop primary transformants 
using a genotype independent apical meristem targeted in planta transformation strategy. The present 
study demonstrates a meticulous analysis of transgenics using various molecular biology techniques 
and herbicide tolerance assays to access the usefulness of the mCP4- EPSPS gene. The integration and 
inheritance studies of the gene in transgenic cotton lines provided fool-proof evidence for the presence of 
the transgene (mCP4-EPSPS). The transgenic lines thus produced conferred resistance to the commercial 
glyphosate “round-up ready” to about 1% when sprayed as evidenced by reduced levels of shikimate in 
the superior transgenic lines.
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Abstract No. 350

Identification of odorant response (odr) genes in Heterorhabditis bacteriophora, a 
potential bio control agent

Artha Kundu, Chaitra Bhat, Uma Rao, Vishal Somvanshi
IARI, NEW DELHI, India 
arthakundu18@gmail.com

Entomopathogenic nematodes (EPNs) are widely used biocontrol agents throughout the world. They have 
a complex host-seeking behavior. They use universal host cue CO2, host and insect damaged plants derived 
odorants to locate their hosts. The EPN IJs have specialized olfactory system that is used in differential 
host-seeking behavior and deciding host preferences. Among them, Heterorhabditis  bacteriophora is 
one of the most studied EPN. Nematodes are entirely dependent on olfaction or odor sensation for 
host-seeking, as they can’t see. Nematodes detect volatile odorants through a complicated process of 
olfaction. These volatile chemicals can either be attractants or repellents at low or high concentrations. 
It has been demonstrated that Caenorhabditis elegans responds to senses that correspond to smell and 
taste, respectively. The odorant response (odr) genes are expressed in the olfactory epithelium, and 
the sequences of their protein products are similar to those of G-protein coupled receptors. Although 
odr  genes are expected to play an important role in insect-host recognition and a possible role in 
symbiosis, no information on the odr genes is available in the EPNs. We identified and used nine known C. 
elegansodr protein sequences from Wormbase as a reference and identified homologous sequences in H. 
bacteriophora by blastp. At the cut-off of 50 percent identity, 30 percent query coverage and 10-5 E-value, 
six odr gene homologs in H. bacteriophora. At present, we are working on cloning of odrgenes from cDNA 
of H. bacteriophora, developmental expression of the identified odr genes and RNAi-based validation for 
elucidating their functional role in host-seeking.

Abstract No. 351

New biogeographic distributional record of phytophagous syrphid Eumerus vestitus 
Bezzi and its biosystematics including host range and association behaviour.

Anooj S. S.1, Kalia V1, Krishna G.K..1, Ghopade K2 
1ICAR-Indian Agricultural Research Institute, New Delhi, New Delhi, India. 2University of Agricultural Sciences, 
Dharward,University of Agricultural Sciences, Dharward, Karnataka , Dharward, India 
anooj227@gmail.com

There are many phytophagus genus in family syrphidae. Eumerus Meign is one such genus which is 
reported to infest a wide range of host plants of economic importance. The wide host range helps them 
in invasion of new biogeographic regions. In many countries they are considered as a major pest of onion 
and narcissus and are also infamous for its quarantine importance. In India they are reported from ginger 
and potato. Considering    these factors, field surveys were conducted, from June 2016 to July 2018, in 
and around Indian Agricultural Research Institute, New Delhi, to bring into light the species belonging 
to the genus Eumerus which could potentially harm agricultural crops. The surveys resulted in reporting, 
for the first time, the existence of E. vestitus Bezzi from the Oriental region; feeding on tomato fruits in 
association with Atherigona orientalis (Schiner) and also from banana rhizomes. Specimens were identified 
using important morphological characters. In addition to male genitalia examination, DNA barcoding 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 262

Plant ProtectionDay-1 :  21 February, 2019

(5/ region of mitochondrial cytochrome oxidase subunit I, mtCOI-5P) was also carried out to confirm the 
species identity. Species redescription was done. The molecular phylogeny analysis carried out using 
MEGA7 software showed that two species of the E. obliquus complex were found to cluster together 
with E. vestitus. In addition, association behaviour, observed, of E. vestistus with A. orientalis on tomato 
was discussed. The study describes a new potential syrphid pest species with its first distributional record 
from the Orient and points toward a suspected commercial introduction from the Afrotropics.

Abstract No. 381

Bacteriophage mediated management of bacterial wilt of brinjal caused by Ralstonia 
solanacearum

Amrutha Lakshmi, A.S. BYADGI
UAS Dharwad, Dharwad, India 
amruthavvk@gmail.com

A major obstacle in eggplant production is bacterial wilt disease caused by Ralstonia solanacearum (RS). An 
attractive option is the use of bacteriophages that specifically kill bacteria and providing a more targeted 
approach in the disease management. The bacteriophages were isolated from raw water of municipal 
sewage treatment plant (Hubli), pond & river, rhizosphere and phylloplane samples of brinjal plant. The 
plaque forming units assay was conducted using double-layer agar diffusion method to enumerate plaques. 
Among the nine phage isolates, three phages against R. solanacearum (fRsab1, fRsab2, fRsab3) showed clear 
plaques with titer value of 2.40 x 105, 2.60 x 105 and 0.50 x 105 PFU ml-1 and diameters of 12.10, 3.01 and 8.20 
mm, respectively. The host range analysis revealed that phages were non-effective against other tested 
bacteria (Escherichia coli, Staphylococcus aureus, Pseudomonas fluorescens, Xanthomonas axonopodis pv. 
citri and Xanthomonas axonopodis pv.punicae) and have a broad lytic activity on R. solanacearum isolates. 
The phages were insensitive in Chloroform assay. The genetic diversity of isolated phages was analysed 
by RAPD. In vitro UV sensitivity test showed pre-gelatinized corn flour (1%) as best natural sunscreen 
among phage formulations. Rhizosphere stability studies showed persistence of formulated phages up 
to 16th day and percent reduction of bacterial wilt over control was maximum (100%) in sole application 
of phage cocktail as compared to other treatments during glasshouse conditions.

Abstract No. 386

Induction of hibernation and aestivation in Chilo partellus under laboratory conditions

Aditya Kumar Tanwar1,2, Mukesh Kumar Dhillon1, Fazil Hasan1, Jagbir Singh Kirti2 
1IARI, New Delhi, India. 2Punjabi University , Patiala, India 
tanwar.aditya88@gmail.com

The experiment was conducted in insect growth chambers at ICAR-IARI, New Delhi. The neonates of Chilo 
partellus (Swinhoe) were inoculated in artificial diet and kept at 27°C and 70% RH (12L:12D). The 3rd and 
4th instar larvae from this set were used for aestivation and hibernation treatments, respectively. These 
test larvae were given different temperature treatments for aestivation {24°C (3 days), 29°C (2 days), 31°C 
(2 days) and 33°C (2 days) and 35°C till aestivation}, and hibernation {24°C (3 days), 21°C (3 days), 18°C 
(3 days) and 15°C till hibernation}. Light hours were increased or decreased by 0.5 h at every 2°C and 
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3°C change in temperature over 27°C for aestivation and hibernation treatments, respectively and RH 
was maintained at 50%. Observations were recorded on percent larval mortality, percent larvae entered 
diapause and percent pupation. Present studies revealed significant differences in numbers of larvae 
entered diapause and pupation, while no significant differences were found in larval mortality under 
aestivation and hibernation treatment conditions. There was 57.4% and 54.4% larval mortality, and 39.6% 
and 38.4% pupation under aestivation and hibernation treatments, respectively. There were significant 
differences in numbers of larvae entered hibernation (7.2%) and aestivation (3%). These studies indicate 
that not all larvae undergo diapause, and apart from temperature and photoperiod, other factors could 
be playing role in regulation of diapause in C. partellus. 

Abstract No. 393

Pathogen variability, host -plant resistance and management of wilt in lentil.

Srinivasa N, Tusar Kanti Bag, Murulidhar S Aski, Dikshit H K
ICAR-IARI, New Delhi, India 
cnuupath@gmail.com

Fourteen virulent isolates from 7 states were classified into five different races/pathotypes based on 
differential response on developed standard set of differential cultivars in lentil. Fifty isolates grouped 
into five major clusters from RAPD and SSR at 18% and 25% genetic similarities respectively. In root 
tissue, influence of Fusariumoxysporum infection in lentil on Chitinase, β-1, 3-glucanase, Catalase, PPO 
and PAL enzyme activity was observed in different time intervals there is increase of enzyme production 
in resistant plant challenged by pathogen as compared to the susceptible cultivar. Twenty one isolates 
of Trichoderma species and 17 fungicides (5 combi-products) were evaluated under invitro conditions. 
Pusa- 5SD, T-32, Th-3, ITCC 7856, T-15, T-16, T-19 ITCC 7838 and T-13 showed more than 70% inhibition 
and Captan 50% WP (captaf ) and Carbendazin 50% WP (Bavistin) and combi products like Captan 70%+ 
Hexaconazole 5% -75% WP, Carboxin 37.5% + TMTD 37.5% WS (Vitavax powder) Trooper WS, Iprodine 
25% + carbandazim 25%WP (Quintal) , Carbendazin 50% WP (Bavistin)+Mancozeb 75 % WP (Indofil 
M-45) and Captan 50% WP (captaf )+Tetramethylthiuramdisulphide 75% WS (Thiram) were found to be 
more effective. Ninety three lentil accessions including twelve varieties, six ICARDA germplasm lines and 
seventy five advanced breeding lines were evaluated in field and controlled conditions against wilt only 
eight entries of lentil showed high level of resistance. These can be used in hybridization programme 

Abstract No. 402

Studies on effect of certain novel insecticides on seed damage in paddy under ambient 
storage condition

Priyanka Nayak, Dibya Rani, Jayaraj Padhi
Odisha University of Agriculture and Technology, Bhubaneswar, India 
priyankanayakpn@gmail.com

Grain storage losses due to insect pests have been a serious problem threatening to the livelihood of 
farmers. The stored grain pests infest the grains at various stages of storage resulting in qualitative and 
quantitative losses. Efficacy of some novel insecticides was evaluated on paddy insect pest population 
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at various stages of storage in the laboratory under ambient conditions. The result indicated that after 
6 months of storage, the seed infestation percentage in the untreated check gradually increased and 
approached to a maximum of 21.35% after 12 months of storage. Lowest seed infestation of 0.67 % each 
was recorded in flubendiamide 480 SC (@ 4.2 mg/kg seed), spinosad 45 SC (@4.4 mg/kg seed), emamectin 
benzoate 5 SG (@ 40 mg/kg seed) and 1.00 % for deltamethrin 2.8 EC (@ 0.04 mL/kg seed) treated seeds. 
These observations significantly differed from lufenuron 5 EC (@ 0.1 mL/kg seed) treated seeds and 
untreated seeds. After 8 months of storage, maximum seed infestation of 4.77 % and minimum infestation 
of 1.40 % was recorded in untreated check and deltamethrin treated seeds, respectively. Similar trend 
was observed up to 12 months after storage. Amongst the various insecticides tested flubendiamide, 
emamectin benzoate, spinosad and deltamethrin were proved effective as seed protectant. 

Abstract No. 419

Seasonal incidence of aphid, Aphis gossypii and coccinellid beetles in tomato ecosystem, 
Solanum lycopersicum

Harshita A P1,2, Saikia D.K.1, Anjumoni Deeve1 
1Assam Agricultural University, Jorhat, Assam, India. 2University of Horticultural University, Assam, Bagalkot, 
Karnataka, India 
harshitashimoga@gmail.com

Seasonal incidence of aphid, Aphis gossypii Glover and its natural enemies were studied at college of 
agriculture, Assam agricultural University, Jorhat, Assam during 2015-16 and 2016-17. Aphid population 
reached its peak (9.4 and 9.1/leaf ) during March and first fortnight of February during 2015-16 and 2016 
-17, respectively.  Coccinella transversalis F. and Micraspis discolor  (F.) were the most dominant species 
observed throughout the cropping season. The maximum number of coccinellid (2.7 and 2.7/plant) 
was observed during first fortnight of March’2016 and second fortnight of February’2017, respectively. 
Aphid population showed a significant negative correlation with average relative humidity and positive 
correlation with maximum temperature, total rainfall during both the seasons and as regards to coccinellid 
predators, it showed a significant negative correlation with average relative humidity and a non-significant 
positive correlation with maximum temperature and also showed a positive significant correlation with 
aphid population during 2015-16 and 2016-17. 

Abstract No. 425

Evaluation of local Trichoderma isolates against potential soil borne pathogens of pulses

Arya Gautam Panda, Mihira Kumara Mishra, Surjya Kanta Beura, Bulbul Boblina
College of Agriculture, Orissa University of Agriculture and Technology, Bhubaneswar, India 
aryans.panda@gmail.com

Five native Trichoderma spp isolates were collected from soil rhizospheres of paddy, groundnut, brinjal and 
tomato, other two isolates were collected from banana fruit and IIHR Bangalore. Isolate 2 and Isolate 7 were 
found to sporulate vigorously and Isolate 5 was fast growing. Fusarium sp and Rhizoctonia sp were isolated 
from wilted green gram plants. Potato sucrose agar supported best growth of all Trichoderma isolates with 
the highest mean radial growth of 65.90 mm, 58.80 mm, 53.10 mm, 72.30 mm and 57.27 mm for Isolate 1, 
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2, 3, 4, 5 and 6. Isolate 7 was found to grow best in Corn meal agar (58.10 mm). Tr. Isolate 2 produced the 
highest dry mycelia weight (DMW) of 700.00 mg in 5.37 pH. Tr. Isolate 5 produced the highest DMW in 
pH 6.0 (597.33 mg). Growth of Tr. Isolate 2 was the highest (887.40 mg DMW) in complete darkness, but 
Tr. Isolate 5 produced the highest DMW (698.40 mg) in 24 hour light condition. Both Isolate 2 and 5 grew 
better in 25-300C. Tr. Isolate 5 inhibited 56.40 % and 70.1 % followed by Tr. Isolate 2 (54.20 % and 69.1%) 
radial growth of Rhizoctonia sp. and Fusarium sp. respectively. Tr. Isolate 2 and 5, enhanced 75.97% and 
75.12% seedling length respectively against Rhizoctonia sp. and enhanced 75.55% and 84.08% seedling 
length against Fusarium sp. through soil application, and enhanced 59.77% and 75.98% seedling length 
against Rhizoctonia sp. and 93.66% and 69.97% against Fusarium sp. through soil drenching respectively.

Abstract No. 427

Evaluation of okra and brinjal germplasm against root-knot nematode, Meloidogyne 
incognita

Bharat Gawade, Zakaullah Khan, KK Gangopadhyay, Chaithra Devi Pandey, SC Dubey
National Bureau of Plant Genetic Resources, New Delhi, India 
bharat.iari@gmail.com

Root-knot nematode, Meloidogyneincognita is one of the major productivity constraints in vegetable crops. 
In India, M. incognitais reported to cause economic losses of 10-29% and 16.67% in okra (Abelmoschus 
esculentus) and brinjal (Solanum melongena), respectively. The wild germplasm of cultivated crops is 
a potential source of resistance against major pests including plant parasitic nematodes. Resistant 
germplasm plays important role in developing nematode resistant cultivars, which are cost effective and 
helps in reducingthe use of nematicides and environmental pollution. To find the source of resistance 
against M. incognita, sixty accessions of wild okra and brinjal were evaluated. Preliminary screening was 
conducted in plastic pots filled soil-sand mixture (500g). Each plant was inoculated with 1000 second 
stage juveniles (J2s) of M. incognita. Plants were uprooted after 45 days of inoculation, root galls were 
counted and reaction of each accession was assessed based on number of root galls induced. During 
preliminary screening, two accessions each of wild okra (EC0360927 and EC0360672) and wild brinjal 
(IC0597023 and TCR-428) were found resistant to M. incognita with <10 root galls/plant. To reconfirm 
the resistance, all the resistant accessions were screened once again in pots filled with 500g of sterilized 
soil. Plants were inoculated with 1000 J2s per plant and observed after 45 days of inoculation in which 
all accessions showed consistent resistance reaction to M. incognita. These accessions are important 
source of resistance against M. incognita and can further be studied for its potential use in development 
of nematode resistant varieties.
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Abstract No. 433

Baseline susceptibility of imidacloprid resistant B emisia tabaci populations to 
cyantraniliprole in India

Rajna S1, Gagan Kumar Mahapatro2, Subramanian S1, Sudhakar Kelageri1 
1ICAR-IARI, New Delhi, India. 2ICAR-IARI, Regional Station, Pune, India 
rajnasalim@gmail.com

Whitefly, Bemisia tabaci  (Gennadius), gained importance in cotton ecosystem of India as a secondary 
pest, after the introduction of Bt cotton. The insect proliferated across the country within a short span of 
time. Presently, management of whiteflies is largely carried out by chemicals with novel mode of action. 
The non-judicious use of the insecticides caused development of resistance to these chemicals also. 
In the present study, imidacloprid resistant populations of whiteflies were tested for susceptibility to a 
diamide compound, cyantraniliprole. Whiteflies were collected from cotton fields at different locations 
viz., Pusa Campus (New Delhi), Sriganganagar (Rajasthan) and Hisar (Haryana), and reared under specified 
temperature and humidity conditions at IPCCC, Division of Entomology, IARI. B. tabaci populations 
were identified based on specific mitochondrial cytochrome oxidase I primers and the genetic group 
of the populations were confirmed as Asia II using phylogenetic analysis. Bioassays were conducted 
in adult whitefly following the IRAC protocol. The LC50 values of whitefly populations to imidacloprid 
were 204.73 mg/L (New Delhi), 889.72 mg/L (Sriganganagar) and 361.49 mg/L (Hisar), which showed 
resistance development of these populations to the chemical. Unlike imidacloprid, the LC50 values for 
cyantraniliprole was more or less same for all the three populations, viz., 5.03, 3.876 and 3.41 ppm for New 
Delhi, Sriganganagar and Hisar populations respectively. The present study confirms the susceptibility of 
imidacloprid resistant whitefly populations to cyantraniliprole and the possibility of using the chemical 
in insecticide resistance management programs of whitefly.

Abstract No. 437

Evaluation of different substrates for mass production of Trichoderma species

Bulbul Boblina, Surjya Kanta Beura, Mihira Kumara Mishra, Arya Gautam Panda
College of Agriculture, Orissa University of Agriculture and Technology, Bhubaneswar, India 
bboblina@ymail.com

Two Trichoderma species (Isolate 2 and Isolate 5) were isolated from paddy and groundnut rhizospheres 
respectively which were the most vigorous among all the seven Trichoderma isolates obtained from 
different crop rhizospheres. Vermicompost was best solid substrate for Isolate 2 with 463.67 x 107cfu/g 
in first month and 97.33 x107cfu/g in sixth month. For isolate 5, groundnut shell performed the best with 
467.67 x 107 cfu/g and 144.00 x 107 cfu/g in first and sixth month respectively. Coconut water registered 
the maximum cfu in liquid substrates recording 170.00 x 107 cfu/g 29.00 x107 cfu/g in Isolate 2 and 99.00 
x107 cfu/g and 16.33 x107 cfu/g in Isolate 5 in first and sixth month respectively. Spent mushroom substrate 
(50%) + Wheat flour (50%) for Isolate 2 with 111.33 x107 cfu/g and 35.3 x107 cfu/g in second and sixth 
month respectively and Rice husk (50%) + Farm Yard manure (50%) for Isolate 5 with 159.00 x107 cfu/g 
and 56.50 x107 cfu/g in first and sixth month respectively were the best among all substrate combinations. 
Groundnut oil cake recorded the maximum of 80.00 x107 cfu/g and 47.80 x107 cfu/g in isolate 2 and 
108.20 x107 cfu/g and 29.20 x107 cfu/g in Isolate 5 in first and sixth month respectively. Among papaya 
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preparations, papaya pulp recorded the maximum of 19.43 x107 cfu/g and 7.71 x107 cfu/g in Isolate 2 and 
16.00 x107 cfu/g and 2.00 x107 cfu/g in Isolate 5 in third and sixth month respectively. Talcum formulations 
of Isolate 2 and Isolate 5 recorded maximum of 44.3 x107 cfu/g and 48.00 x107 cfu/g  in first month and 
11.3 x107 cfu/g in sixth month in both isolates.

Abstract No. 445

Molecular characterization of Alternaria alternata (Fr.) Keissler causing leaf blight 
disease of marigold (Tagetes erecta).

Prathima P, Kalpana K, Thiruvudainambi S 
Agricultural College and Research Institute, Madurai, TNAU, Coimbatore, Madurai, India 
prathimaprakash55@gmail.com

Leaf blight caused by Alternaria sp. is one of the most important and destructive disease of marigold 
causing severe yield loss in all marigold growing areas of Southern Tamil Nadu. Alternaria sp. causing 
leaf blight disease was isolated from disease infected leaves by tissue segment method and the pure 
culture was obtained through single huphal tip method. Theisolate proved its pathogenicity on the 
marigold tall yellow. Molecular characterization of the isolate at genus level using the ITS primers resulted 
in amplification of a 528bp fragment and rDNA-ITS region was sequenced. Use of Alternaria species 
specific primers AaF and AaR confirmed that this isolate as Alternaria alternata at species level. To know 
the diversity of this isolate, phylogenetic tree analysis was carried out and the results showed that this 
Alternaria alternata is distinct from the other Alternaria isolate reported earlier from different host plants. 
In the present study the pathogen causing leaf blight in the marigold was isolated and identified as 
Alternaria alternata through molecular approach at species level.

Abstract No. 448

Management of sugar beet diseases in north india

Mukesh Kumar 1, Ashutosh Kumar Mall 2, Varucha Misra 2, Ashwini Dutt Pathak 2 
1ICAR-Indian Institute of Sugarcane Research, Regional Centre, Motipur- 843 111, Muzaffarpur, Bihar, Muzaffarpur, 
India. 2ICAR-Indian Institute of Sugarcane Research Lucknow-226 002, U.P., Lucknow, India 
mukesh15oct1988@gmail.com

Sugar beet (Beta vulgaris L.) is a commercially important crop for sugar production in the world. In India, 
especially in North India, temperate sugar beet is being cultivated from 1980’s. Sugar beet is subjected to 
infection by various pathogens inducing serious diseases. Fungal, bacterial and viral diseases have played 
a major role in the development of the sugar beet crop and, even today, constitute a major constraint 
on production in some areas. More than ten serious diseases causes by fungus in north India. Fungus 
causes problems both in the seedling and in the mature root of beet. Under favorable for the disease 
agro-climatic conditions, insufficient control of epidemics leads to significant sugar yield reduction 
and consequent heavy economic losses. Identification of major fungal diseases of sugar beet in India. 
Management measures mainly include cultural practices, fungicidal treatments, sowing resistant varieties 
and an appropriate rotation with non-host crops in this paper.
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Abstract No. 460

Management of wilt complex of pomegranate under pot condition using fungicides, 
bioagents, oil cakes and nematicides

Madhushri Kerakalamatti1, R.K. Mesta1, M. S. Lokesh2, Kiran kumar K.C.1, Rudresh D. L1, Raghavendra G1 
1University of Horticultural Sciences, Bagalkot, India. 2University of Horticultural Sciences, Munirabad, India 
madhushri199456@gmail.com

Pomegranate (Punica granatum L.) is one of the important fruit crops belongs to the family Lythraceae. 
However, it is highly threatened by Ceratocystis fimbriata and Meloidogyne incognita which results in 
complete wilting of plant with yield loss up to 65-70%. One year old pomegranate seedlings were 
simultaneously inoculated with C. fimbriata and M. incognita. Efficacy of sixteen fungicides, bioagents, 
oil cakes and nematicides were evaluated against wilt complex of pomegranate under pot condition. The 
results indicated that before drenching all plants showing 10 -20% wilting and yellowing but none of the 
plants completely wilted in all treatments. Data obtained 15, 30, 45 and 60 days after drenching revealed 
that there was significant difference among the treatments. At 60 days after drenching propiconazole @ 
0.1% recorded 22.2% infection on secondary branches and 17.0% infection on  tertiary branches which 
was atpar with tebuconazole @ 0.1% which recorded 44.4% infection on  secondary branches and 38.9% 
infection on  tertiary branchesand these two treatments found significantly superior over all the treatments. 
Followed by this, tricyclazole @ 0.1 % recorded 50.0% infection on secondary branches and 32.4% infection 
on tertiary branches Mancozeb + carbendazim @ 0.1% recorded 66.7% infection on  secondary branches 
and 46.1 % infection on  tertiary branches. The cent per cent infection of secondary and tertiary branches 
was recorded in neem cake @ 50 g/pot, pongamia cake @ 50 g/pot and P. fluorescence @ 50 g/pot and in 
control 100% infection was observed on  secondary branches and tertiary branches. 

Abstract No.  467

Development of eco-friendly management strategies through bio-control agents and 
essential oils against Colletotrichum gloeosporioides causing anthracnose disease in 
papaya

Darshan K1, Vanitha S2, Rashmi Aggarwal1, Kamalakannan K2 
1Indian Agricultural Research Institute, New Delhi, India. 2Tamil Nadu Agricultural University, Coimbatore, India 
darshuuas@gmail.com

Papaya (Carica papaya L.) is an important commercial fruit crop having nutritional and pharmaceutical 
values. Anthracnose -caused by Colletotrichum gloeosporioides Penz. is one of the devastating post-
harvest diseases in papaya. A total ten isolates of C. gleosporioides were collected and identified through 
morphological and molecular method. The ITS -region and the specific primer (MKCgF) generated amplicons 
of size 560 bp and 380 bp respectively for C. gloeosporioides. Theamplicon (560 bp) of virulent strain Cg1 
was partially sequenced [MF062699]. In order to formulate eco-friendly management practices, the in 
vitro screening of different biocontrol agents and essential oils were tested against the C. gloeosporioides. 
Based on the in vitro efficacy, bio-formulations of selected Bacillus sp. (BSP1) and cinnamon oil (10EC) 
were developed and tested their efficacy under field conditions. The experimental results revealed that 
pre-harvest spray with Bacillus sp.(BSP1) (5%) + post-harvest dipping with cinnamon oil (0.1%) recorded 
the lowest PDI of 3.25 compared to control (70.36). Later the defense enzyme activity and fruit quality 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 269

Plant ProtectionDay-1 :  21 February, 2019

parameters were analysed. The results showed that, in the above treatment combinations recorded higher 
content of total sugar content (14.22%) and reducing sugar (11.23%) over control and also maintained 
quality of papaya fruit during 14 days experimental period compared to untreated control (5 days). The 
outcome of the present study indicated the use of combination of biocontrol agent as pre-harvest spray 
and essential oils as post-harvest fruit dipping against post-harvest pathogens due to their safety for 
consumer healthy and positive effect on shelf life extension of fresh products.

Abstract No. 483

Characterization and role of 2,4-Diacetylploroglucinol produced by fluorescent 
Pseudomonas species in replant site of apple orchard.

Sheetal Rana, Mohinder Kaur
Dr. YSP UHF Nauni, Solan, India 
sheetal.rana1987@gmail.com

Fluorescent Pseudomonads have been successfully employed in controlling major plant diseases due 
to their antifungal metabolites. The present study focuses on characterization of secondary antifungal 
metabolite i.e. 2,4-diacetylphloroglucinol produced by Ar-5-Cha Pseudomonasaeruginosa  strain   isolated 
from the replant sites of apple orchard. The fluorescent Pseudomonas sp. are plant beneficial rhizobacteria 
with all the direct and indirect plant growth promoting activities like antifungal, siderophores, phosphate 
solubilization and production of HCN; ammonia; plant growth regulators (auxins, cytokinins and 
gibberellins) and lytic enzymes. Six fungus isolates isolated from the replant sites of apple were identified 
through 18S rRNA gene sequencing technique. Optimization of media, time of incubation, temperature, 
pH, carbon, nitrogen and mineral sources were done for extraction of antifungal metabolite and for mass 
multiplication of inoculum for field trials. 2,4-diacetylphloroglucinol are important secondary metabolite 
with broad spectrum antifungal activity. This metabolite was extracted with ethylacetate and tentatively 
identified through TLC at Rf 0.8. Antifungal activity, MIC and thermal stability of this metabolite were 
evaluated. 2,4-diacetylphloroglucinol was further characterized through HPLC and NMR techniques. 
Antifungal activities of Pseudomonas sp. help in suppression of plant pathogenic fungus in soil and these 
may be the reasons of better establishment of apple rootstocks and seedling treated with fluorescent 
Pseudomonas strain Therefore this strain can be exploited for the management of replant problem of apple

Abstract No. 499

Viruses influence the secondary metabolite production in plants

Amit Kesharwani1, Jyoti Mishra2 
1Indian Agricultural Research Institute, PUSA, New Delhi, India. 2CSIR-National Botanical Research Institute, Lucknow, 
India 
amitmicro1@gmail.com

The interactions of plants with biological entities induce negative effects and leads to certain level 
of metabolic disturbances known as biotic plant stress. The plant pathogens include fungi, bacteria, 
oomycetes and viruses use plant as a host to complete their life cycle and uptake the nutrients for long 
term survival. The viruses are subcellular parasites that replicate within a host cell and frequently affect the 
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diversity of plants (medicinal and aromatic plants, ornamental plants, crops, vegetables, fruits, etc.). Plant 
viruses such as Tobacco mosaic virus (TMV), Cucumber mosaic virus (CMV) and Tomato leaf curl virus (TLCV), 
etc. are pathogenic that affect growth and development of plant worldwide. To overcome biotic stress, 
secondary metabolites (terpenes, phenolics, nitrogen and sulfur containing compounds) are chemicals 
produced by plants in response to pathogen attacks. They play a significant role in plant defense against 
the viral infection. However, fewer studies are available on the influence of the viral infection on plant 
secondary metabolites that suggest viruses viz. Grapevine Leafroll associated Virus 3 (GLRaV-3) infected Vitis 
vinifera and alters flavonoid and hydroxycinnamic acid production, Poppy mosaic virus (PMV-P) belongs 
to Potyvirdae family modifies the alkaloids contents in Papaver somniferum L. (opium poppy), Hop latent 
virus (HpLV) and Prunus necrotic ringspot virus (PNRSV-A, PNRSV-I) infected Hop (Humulus lupulus) and 
alter the brewing important hop secondary metabolites (α- and β-bitter acids, polyphenols, and essential 
oils). These reports suggest that it is imperative to understand the role of plant viruses in the alteration 
of secondary metabolites in plants. 

Abstract No. 504

Host dependent biochemical profiling of Asian genetic group of Bemisia tabaci 
population

Archana Anokhe1, Subramanian S1

1Indian Agricultural research Institute, New Delhi, India. 
entosubra@yahoo.com

Whitefly, Bemisia tabaci (G) causes severe damage to crops directly by sucking and indirectly as vector 
of several plant viral diseases. The present investigation focuses on to ascertain the genetic group status 
of B. tabaci populations collected from New Delhi (ND), Sriganganagar (SG) and Coimbtore (CT) and 
kinetics study of metabolic enzyme Alkaline phosphatase (ALP). Through mtCOI analysis  it was found 
that population collected from different location was identified as Asia II. ALP activity was analysed from 
the male and female whole body homogenate, gut and salivary gland from the respective population 
reared on different host such as tomato, brinjal and cotton. The ALP specific activity (µmol/ml/mg) of male 
from whole body was 1.5 ±.02, 0.9 ±02, 0.7±02, for gut 2.2 ±.013, 1.98±.013, 1.42±.013 and for salivary 
gland 1.2 ±0.03, 1.03±0.03, 1.47±0.03 and in case of female whole body homogenate 1.4 ±.02, 1.13±.02, 
0.97±.02, for gut 1.23 ±0.022, 1.87±0.022, 0.62 ±0.022 and for salivary gland 1.23±.02, 3.35±.021, 1.20±.021 
for the respective population of ND, SG, CT. In different host also same parameter was recorded. Highest 
activity was recorded in female of SG, followed by ND and CT. Gut has shown relatively higher specific 
activity then whole body and salivary gland. Among hosts, population collected from tomato has shown 
higher activity then brinjal and cotton. Understanding the ecological distribution and its association with 
metabolic capabilities of whitefly genetic groups on different host will help to devise improved strategies 
for managing whitefly.
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Abstract No. 517

Stone and pome fruit viruses: Indian overview and diagnostics available

Vanita Chandel 
Amity Institute of Virology & Immunology, Amity University, Noida, India 
vchandel@amity.edu

India produces all deciduous fruits including pome fruits (apple and pear) and stone fruits (peach, plum, 
apricot and cherry) in considerable quantity. Hilly states of India viz. Jammu & Kashmir, Himachal Pradesh 
and Uttarakhand and some parts in the North-Eastern States are growing these fruits on large scale. The 
North-Eastern Hills region, comprising of the States of Arunachal Pradesh, Nagaland, Meghalaya, Manipur 
and Sikkim also grows some of the deciduous fruits on a limited scale. Many different systemic pathogens, 
including viruses, affect pome and stone fruits causing diseases with adverse effects in orchards worldwide. 
The significance of diseases caused by these pathogens on tree health and fruit shape and quality has 
resulted in the imposition of control measures both nationally and internationally. Losses caused by 
viruses are not reported abundantly either due to lack of data or awareness among growers. Number of 
viruses have been reported from apple and stone fruits  in India. Apple chlorotic leaf spot virus and Prunus 
necrotic ring spot virus are most prevalent on apple and stone fruits respectively in India. Incidence up to 
27% is reported from India due to viral diseases on apple orchards.  For efficient management diagnosis 
is very crucial and innovative methods of diagnosis include multidiagnostics. We are trying to develop 
serological diagnostics for the detection of three apple viruses in one assay.

Abstract No. 527

Machine learning techniques for prediction of sterility mosaic disease incidence in 
Pigeonpea

Ranjit Kumar Paul1, S Vennila2, Satish Kumar Yadav2, Z Kavitha3, S Nisar2, Murari Kumar2, M S Rao4, M 
Prabhakar4 
1ICAR- Indian Agricultural Statistics Research Institute, New Delhi, India. 2ICAR- National Research Centre for Integrated 
Pest Management, New Delhi, India. 3National Pulses Research Centre, Tamil Nadu, India. 4ICAR- Central Research 
Institute for Dryland Agriculture, Hyderabad, India 
ranjitstat@gmail.com

Studies on severity of sterility mosaic disease (SMD) in pigeonpea carried out for six consecutive kharif 
seasons (2011-16) in three locations namely Gulbarga (Karnataka), Rahuri (Maharashtra), and Vamban 
(Tamil Nadu) showed the commencement of infestation from second week of August with peak incidence 
between third week of October and November. SMD incidence was higher during 2011 at all locations 
with Gulbarga (5.30%) > Rahuri (2.08%) and Vamban (1.33%). Lowest SMD was during 2016 at both 
Vamban (0%) and Gulbarga (0.11%).  Lowest incidence of SMD at Rahuri (0.12%) was in 2012. Correlation 
analyses of SMD with weather parameters lagged by one and two weeks indicated significant and positive 
influence of maximum temperature of one lag week at Gulbarga. Significant and positive influence of 
minimum temperature, morning and evening humidity of one and two lag weeks and wind speed at two 
lag weeks was noted for Rahuri. At Vamban, negative influence of sunshine, rainfall and rainy day and 
positive influence of morning humidity and sunshine of one and two lag weeks were significant. Statistical 
model of autoregressive integrated moving average model with exogenous variable (ARIMAX) along with 
machine learning techniques viz., support vector regression (SVR) and artificial neural network (ANN) 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 272

Plant ProtectionDay-1 :  21 February, 2019

were applied for predicting the mean severity of SMD at all three locations. Comparative performance of 
different models assessed in terms of root mean square error (RMSE) indicated that ANN and SVR models 
predicted the mean incidence of SMD on pigeonpea better than ARIMAX model across all three-study 
locations.

Abstract No. 531

Evaluation of Bio Intensive Pest Management Module (BIPM) against shoot and fruit 
borer, Earias vittella Fab. on Bhendi

Archunan K, Pazhanisamy M, Hariprasad Y
Annamalai University, Chidambaram, India 
greenwld115@gmail.com

The  present investigation was carried out to study efficiency of different Bio Intensive Pest Management 
(BIPM) Modules against shoot and fruit borer  (Earias vittella fab.) on bhendi and their impact of natural 
enemies like spider and coccinellids and crop yield during kharif 2017 and rabi 2018 and field trial location 
at C. Mutlur, Chidambaram. The investigations revealed that Module III  proved most effective treatment 
and it was recorded the lowest shoot and fruit infestation (12.90 & 16.66%, 11.08 & 12.54%) followed 
by module IV (13.76 & 18.67%, 12.69 & 13.46%). The Moderate shoot and fruit damage was observed 
in module II and module I compared to untreated check during kharif 2017 and rabi 2018. Among the 
different modules the maximum fruit yield was observed in module III (10.95 & 11.35 t/ha) followed by 
module IV (10.55 & 11.03 t/ha) and the highest benefit cost ratio was recorded that module III (1:3.54 
& 1:3.55) followed by module II (1:3.28 & 1:3.23), respectively during kharif 2017 and rabi 2018. Highest 
mean number of Coccinellids and Spiders were encountered in Module-III also which can be an excellent 
option for sustainable management of major insect pests of bhendi. Module III were recorded as best 
module controlling of shoot and fruit borer on bhendi compared to farmer’s practices.

Abstract No. 532

Seasonal occurrence, distribution and sampling indices for Lipaphis erysimi (Hemiptera: 
Aphididae) and its parasitoids (Hymenoptera: Braconidae: Aphidiinae) on mustard

Debjani Dey1, Achintya Pramanik2 
1ICAR IARI, New Delhi, India. 2ICAR IARI, HP, India 
ddeyiari@hotmail.com

Seasonal occurrence and spatial distribution of an interesting tritrophic interaction involving mustard 
aphid Lipaphis erysimi (Sulzer), its parasitoids Aphidius colemani Viereck and Diaeretiella rapae (M’Intosh) 
and their hyper parasitoid Pachyneuron aphidis (Bouche) were studied for five years (2009-2014) in Brassica 
juncea variety Pusa bold at ICAR-Indian Agricultural Research Institute, New Delhi. Weekly sampling started 
with the first colonization of mustard plants by aphids and continued until the last harvest of plants. Each 
plant sampling unit comprised of three subunits, viz., terminal 10 cm twig- the conventional sampling unit 
for mustard aphid and additionally one leaf each from the middle and lower region of the plant.   Relatively 
high L. erysimi densities were found in second half of February during each year but parasitization rate 
substantially increased only during latter part in the season (first half of March). The density of L. erysimi 
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individuals were higher on the terminal 10 cm shoot of the plants compared to those collected from 
other two sampling subunits but without significant difference. In contrast, the numbers of parasitized 
and hyperparasitized L. erysimi individuals were significantly higher on leaves collected from the middle 
part of the plants than other two sampling subunits. Relative abundance and parasitisation potential of 
two major parasitoids viz. D. rapae and A. colemani along with their hyperparasitoid Pachyneuron aphidis 
(Bouche) was recorded and the implication of the findings of the present study on determining natural 
enemy friendly sampling unit for mustard aphid is also discussed.

Abstract No. 549

Influence of leaf morphological characters for the establishment of Whitefly Bemisia 
tabaci (Gennadius) (Hemiptera: Aleyrodidae) on Tomato (Solanum lycopersicum L.).

Bhagyasree S N, Zakir Hussain, Sachin S. Suroshe
IARI, New Delhi, India 
bhagyashree.sn@gmail.com

Bemisia tabaci is considered as major threat in tomato which shows some preference among different 
cultivars and wild genotypes. In the present study, we correlated the variation in leaf morphological 
characters of 85 lines against the establishment of B. tabaci by scoring density of egg, nymph and adults 
of whiteflies ranged from 0 to 20.96 per leaf across the lines. In case of non-glandular type of trichome, a 
highly significant and positive correlation was recorded between the trichome density and the number of 
whitefly eggs (r = 0.981), nymph (r = 0.674) and adults (r = 0.624) similarly, leaf trichome length also had 
a highly significant and positive correlation with the number of eggs (r = 0.869), nymph (r = 0.446) and 
adults (r = 0.902). Whereas, in case of glandular type, a significant and negative correlation was recorded 
between the trichome density and the number of eggs (r = -0.589), nymph (r = -0.443) and adults (r = 
-0.386). Thus indicating that the higher trichome density and length in glandular trichome would affect 
the establishment of white flies either by affecting the physical movement or by chemical ward off. 

Abstract No. 555

Application of transgenics & gene editing technology in the improvement of Horticulture 
crops vis- a-vis biosafety concerns

Krishna Prakash1,2, Shephalika Amrapali1,3, Aparna Veluru1,2 
1ICAR-IARI, New Delhi, India. 2ICAR-CPCRI, Kasaragod, Kerala, India. 3ICAR-DFR, Pune, Maharastra, India 
kprakash8007@gmail.com

Horticulture crop production share more than 33 percent of total agriculture output in India. Farmers’ 
shown much interest in these perishable cash crops which encourages   scientists to work on these 
crops. Genetic engineering has given the opportunity which conventional breeding methods could 
not.  The efficacy of transgenic plant varieties in increasing production and lowering production costs is 
already demonstrable. Genome editing has provided an alternative way of making improvements using 
artificial nucleases. Targeted genome editing using CRISPR/Cas9 in horticulture crops has successfully 
been used for incorporation of various traits. Cisgenics is another area which has tremendous potential 
to exploit existing crop biodiversity especially crop wild relatives where genes within the same gene 
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pool is transferred into novel varieties. Cis-genic melons (powdery mildew resistance), apple (resistant 
to scab and fire-blight disease) and potato (late blight resistance) are some of the successful examples. 
The opportunities provided by these technologies are tremendous and have increasingly been exploited, 
though transgenics comes with the associated biosafety concerns. The possible escape and establishment 
of transgene in natural ecosystems and gene flow from the GM crops to their wild counterparts is a concern 
especially for a biodiversity rich country like India. Application of cisgenics and genome editing, wherever 
possible, can reduce the concerns associated with transgenics. However no technology can make progress 
unless adopted by the target audience. Proper assessment of associated risk on case to case basis and 
strict implementation of biosafety guidelines is needed before the adoption of transgenic technology..

Abstract No. 568

Integrated management of Thrips tabaci in late sown onion crop: A novel approach

Rabiya Basri, Mohammad Shafiq Ansari
Department of Plant Protection, Aligarh Muslim University, Aligarh, India 
rbsiddique21@gmail.com

The experiment was conducted in 2016-17 and 2017-18 under field condition to evaluate the results of 
integrated management against Thrips tabaci for late sowing onion crop in rabi season. The purpose of 
this experiment was to replace the indiscriminate use of insecticides by cost-effective novel practices and 
get a better yield. Three treatments Integrated Management (integration of practices; flatting system + 
30×15 cm spacing + seedling root dip treatment with imidacloprid + wheat as barrier crop at borders) 
[T1], ,  Conventional Practices (30×10 cm spacing + insecticide spray as population reaches 10 thrips/
plant and repeated at 15 days interval)[ T2], Untreated Control [ T3 –]. These treatments were laid out 
in randomized complete block design in 3×1 m2 size plots. The results revealed significant suppression 
of thrips population and increase in bulb yield in T1 treatment by integrating advantageous practices 
without using any insecticide spray compared to T2 and T3. It implies that T1 was found worthwhile over 
the conventional method used by farmers in many ways including environmental, social and economic 
aspects.

Abstract No. 574

Detection of genetic variation among wheat stripe rust (Puccinia striiformis f. sp. tritici) 
pathotypes with simple sequence repeat markers

Anurag Saharan1, R S Chauhan1, Archit Sood1, Subodh Kumkar2 
1JUIT, Solan, HP, India. 2IIWBR Regional Station, Flowerdale, Shimla, India 
anuragsaharan12@gmail.com

Stripe rust of wheat caused by Puccinia striiformis Westend. f. sp. tritici Erikss., is one of the most devastating 
diseases of wheat worldwide. In India, the disease is very important in northern plains and hills. Nineteen 
microsatellite primers were used to amplify the DNA of five Puccinia striiformis pathotypes, 7S0 (Virulent on 
Yr1, Yr6, Yr), 78S84 (Virulent on Yr27), 46S119 (Virulent on Yr 9), 46S102 (Virulent on Sonalika) and 47S102 
(Virulent on Yr1). Among these, seven primers showed polymorphism among stripe rust pathotypes. Primer 
ST 2 amplified two bands (201 bp, 220 bp) with pathotypes, 7SO, 78S84, 47S102 and 46S102 but only 
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one band (220 bp) with pathotype 46S119. Primer ST 3 resulted in amplification of 46S119 pathotype 
only. Primer ST 5 generated 2 bands with pathotypes, 7S0 and 78S84 but three bands were amplified 
with pathotypes, 46S119 and 47S102. Primer ST 7 generated only one band with pathotype, 46S102 but 
with pathotypes (7S0 and 78S84), two bands were amplified. Three bands were amplified with primer ST 
7 for pathotypes, 46S119 and 47S102. Primer ST 6 was monomorphic for pathotypes, 7S0 and 78S84 (only 
one band of same size produced) but differentiated these two pathotypes from rest of three pathotypes, 
46S119, 47S102 and 46S102. Primer ST 8 was monomorphic for pathotypes, 7S0, 78S84 and 46S119 but 
differentiated these pathotypes from pathotypes, 47S102 and 46S102. Present study has shown that there 
is a considerable genotypic variability among five Indian Puccinia striiformis pathotypes. Detection of stripe 
rust pathotypes with molecular markers will help in efficient and rapid identification of new pathotype.

Abstract No. 586

Integrated management of powdery mildew of chilli caused by Leveillula taurica (Lev.) 
Arn.

Sabeena Bademiyya, Sudheendra Ashtaputre
University of Agricultural Sciences , Dharwad, India 
sudheendra67@gmail.com

Powdery mildew of chilli caused by Leveillula taurica is one of the most serious diseases of chilli. Based on 
the results of in vitro evaluation, the effective fungicide, botanical and bioagents were selected for field 
trial to check their efficacy. Among the eight treatments three sprays of azoxystrobin (0.1%) was found 
effective by showing less per cent disease index of 6.86 with yield of 13.25 q/ha and cost benefit ratio of 
1: 3.33 followed by treatment with two sprays of azoxystrobin (0.1%) and one spray of nimbicidin (0.5%) 
with per cent disease index of 13.89 and yield of 12.54 q/ha and cost benefit ratio of 1:3.26. Whereas, three 
sprays of Bacillus subtilis ( 1%) was found to be least effective by showing high per cent disease index of 
34.58 with yield of 8.78 q/ha and cost benefit ratio of 1:2.52.

Abstract No. 597

Effect of Moisture Level on Persistence of Clothianidin in Inceptisol and Alfisol

Ningthoujam Samarendra Singh, Irani Mukherjee
ICAR-IARI, New Delhi, India 
tairenki@gmail.com

Clothianidin is a neonicotinoid insecticide, which controls pest especially brown planthopper, jassid 
and whitefly. In the present study, the effect of varying moisture level on the clothianidin persistence 
was explored in Inceptisol (IARI soil) and Alfisol (Manipur soil) under laboratory condition for 120 days. 
The Inceptisol and Alfisol were spiked with clothianidin at 10 μg/g level. The clothianidin residue was 
analyzed using acetonitrile: water solvent system (70:30, v/v) in Shimadzu HPLC system equipped with 
PDA detector at 270 nm wavelength. The results indicated that the persistence of clothianidin fit first-order 
kinetics. In Inceptisol, the dissipation rate of clothianidin decreased in the order: submerged (t1/2 107.50 
days) > field capacity (t1/2 215.00 days) > dry (t1/2 334.44 days). In Alfisol, the dissipation rate of clothianidin 
decreased in the order: submerged (t1/2 103.79 days) > field capacity (t1/2 158.42 days) > dry (t1/2 250.83 
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days). In addition, the clothianidin residues were found to decline faster in Alfisol than in Inceptisol. Limit 
of detection (LOD) of clothianidin was found to be 0.01mg/L. The finding suggests that the clothianidin 
appears to persist beyond 120 days. Furthermore, the decline of clothianidin residue could be co-related 
with soil organic matter and microbial population.  

Abstract No. 598

Host studies and their reactions to Meloidogyne graminicola - Delhi population

K Kranti KVVS
IARI, New Delhi, India 
krantihau@gmail.com

The IARI, New Delhi population of rice root knot nematode, Meloidogyne graminicola Golden and Birchfield, 
1965 was multiplied with initial population of 1000 J2 per plant on twelve different test host plants 
compromising of three Oryzae glaberrima lines (6, 33 and 44), Bajra  HHB 67, Jowar HJ 541, Brinjal Br-112, 
Tomato- Sel 120, Rice Century Patna, Rice Pusa Basmati 1121, Onion Kharif and two weeds viz. Egyptian 
crowfoot grass (Dactyloctenium aegyptium) and red sprangletopgrass (Leptochloa chinensis). After forty 
five days of inoculation it was observed that large terminal galls developed on Jowar HJ 541, Bajra  HHB 
67, Rice Century Patna and  Rice PB 1121 while small galls were observed on the weed D. aegyptium. 
These galled tissues contained mature females, egg masses and hatched second stage juveniles (J2). 
Additionally, small elliptical galls were observed on root system of tomato where the mature females and 
egg masses were surrounded by gelatinous matrix. The moderate sized gall formation was observed on 
test plants Brinjal Br-112 and O. glaberrima line 33 but no eggs/J2s were obtained when the roots were 
teased. Onion has been categorized as poor host with average number of galls and reproduction factor 
obtained 4.7 and 0.51 respectively which clearly indicated this nematode do reproduce on onion. This 
nematode population completely failed to produce galls on weed L. chinensis.

Abstract No. 602

Biological properties of certain essential oils against white fly, Bemicia tabaci

Suresh Nebapure, Sachin Suroshe, V S Rana, Dhruba Jyoti Sarkar, N A Shakil, S Subramanian
ICAR-Indian Agricultural Research Institute, New Delhi, India 
smnebapure@iari.res.in

Whitefly, Bemisia tabaci ((Homoptera: Aleyrodidae) is considered to be one of the major pests in many 
agricultural crops in India and abroad. It causes considerable losses to cotton, brinjal, various vegetables 
and ornamentals. Besides, other control strategies, a number of botanical extracts and essential oils are 
reported to be helpful in controlling of whiteflies. Essential oils are being considered as one of the potential 
candidates for developing alternative strategies against various insect pests by exploiting their insecticidal, 
repellent and/or antifeedant properties. Eight different essential oil formulations (47.6%) were evaluated 
against B. tabaci to determine their phytotoxicity, insecticidal and repellency potential. Concentrations 
above 0.5 per cent were found to be phytotoxic to brinjal leaves for citronella oil, cinnamaldehyde, 
palmarosa oil, citral and geranium oil, whereas, pine oil and eucalyptus oil did not show phytotoxicity. 
Toxicity bioassay through leaf dip method revealed 100 per cent mortality when treated with citronella, 
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lemon grass, citral, cinnamaldehyde and geranium oils at 0.5 per cent concentration. Each essential oil 
was tested for their repellency at three doses i.e. 5, 10, and 20 µl. Pine oil and eucalyptus oil were found 
to have repellent property at 10 µl dose. 

Abstract No. 608

Influence of farmscaping on the major sucking pests and their natural enemies in okra 
Abelmoschus esculentus (L.) Moench

Anil Meena, RK Sharma, SR Sinha
Entomology Division, ICAR-IARI, New Delhi, India 
anilbatawada03@gmail.com

In okra, Abelmoschus esculentus (L.) Moench indiscriminate use of insecticides in vegetable production 
is creating various health hazards in consumers. A trial was conducted for management of leafhopper 
(Amrasca biguttula biguttula), whitefly (Bemisia tabaci), and red spider mite (Tetranychus cinnabarinus) in 
okra using farmscaping tactics. Population of insect pests and their associated natural enemies like spiders, 
big eyed bug, rove beetles, coccinellids, etc., were also recorded by the visual count technique from the 
same 5 plants per replication whereas, carabid beetles counted on the basis of capture per three pitfall 
traps per plot. The results showed that lowest (7.16 and 8.16/15 leaves) whitefly population was recorded 
from the treated okra and baby corn intercropping system with floral plants strip during kharif 2016 and 
2017 respectively. Similarly, leaf hopper population was lowest (31.07 and 48.71/15leaves) and minimum 
population of red spider mite was (96.45 & 101.86/15 leaves) in treated okra and cowpea intercropping 
system with flower plants strip. The highest mean population of coccinellids (5.75 and 5.06), spiders (6.92 
and 5.84), geocoris bug (2.52 and 2.41), rove beetle (2.25 and 1.73) and carabid beetle (1.30 and 1.34) per 
five plants was recorded in the untreated okra and cowpea intercropping system with flower plants strip 
farmscaping during the two consecutive years while sole okra crop recorded lowest. 

Abstract No. 609

Optimization of radiation dose for male sterility and mating competitiveness of melon 
Fly, Bactrocera cucurbitae (Coquillett) (Diptera: Tephritidae)

Kirti Sharma, Panduranga GS, Bhupinder Singh
ICAR-IARI, New Delhi, India 
kirtisharma2@gmail.com

Optimising the irradiation dose to balance the fly quality and ability of sterile males to compete with wild 
male is critical to the success of Sterile Insect Technique program. Hence, the effect of gamma radiation 
doses (5 to 50 Gy) on quality control parameters of Bactrocera cucurbitae (Coquillett) was studied. Radiation 
up to 30 Gy had no significant adverse effects on adult emergence, flying ability and deformation. 
While, exposure with 40 and 50 Gy, adult emergence, life span and adult fliers decreased significantly. 
Deformation was significantly high at 40 and 50 Gy, compare to the radiation doses 5 Gy (2.67%) and 30 
Gy (6.0%). Adult longevity was not much affected up to 30 Gy exposures and more than fifty per cent 
of males remained alive after 48 h of food stress. y was not much affected by irradiation doses up to 30 
Gy. The sterility at 5 Gy (36.52%) was not significantly different from control (21.20%). The irradiation 
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of mature pupae at 30, 40 and 50 Gy resulted in male sterility of 81.47, 90.73 and 95.99%, respectively. 
Irradiated males were superiorly competitive than un-irradiated males for normal females at release ratio 
of 3:1:1 with competitiveness value of 1.42 under laboratory conditions. While in field cage conditions, 
sterile males were equally competitive as wild males, with competitiveness value of 1.06. Present results 
indicated that 30 Gy is a most preferable gamma radiation dose to obtain the highest workable sterility 
without deterioration in quality and mating vigour of the male flies.     

Abstract No. 621

Molecular characterization and control of maize ear rot pathogens in ilesa, Nigeria 
using Glomus Clarum and G. deserticola

Olumayowa Olowe1, Micheal Asemoloye2, Odunayo Olawuyi2 
1University of Rwanda, Musanze, Rwanda. 2University of Ibadan, Ibadan, Nigeria 
mayolowe@yahoo.com

Poor management of maize ear rot caused by fungal infection in Nigeria affected the quantity and 
quality of maize. This study, therefore, aim at characterizing and controlling  Fusarium strains using 
arbuscular mycorrhizal fungi. Maize ear showing rot symptoms were obtained from some selected 
farms located at Ilesa East and West using random sampling technique. Isolation of Fusarium pathogens 
from infected maize grain was done using direct pour plate method on Potato Dextrose Agar (PDA) and 
were characterized based on morphological and molecular ITS-amplification methods. The reaction of 
PVASYN8F2, T2LCOMP1STR SYN-W-1 and T2LCOMP4 maize varieties to the Fusarium ear rot pathogens 
and biocontrol efficacy of the mycorrhizal fungi were assessed on growth, yield, agronomic parameters 
and symptoms observed. The strains; olowILH1 and olowILH2 identified as Fusarium napiforme were 
the most dominant and virulent pathogens associated with the maize. They showed genetic similarity 
with documented ear rot pathogens on NCBI with accession numbers Fusarium proliferatum KT224027, 
KT224023 and Fusarium sp AY237110. They both exhibited varying inhibitory effects on the three maize 
varieties compare to control (uninfected plant) which had better growth characteristics. It was also 
observed that strain olowILH1 was more virulent than olowILH2. T2LCOMP4 was generally more susceptible 
to both fungal strains compared to other two maize (T2LCOMP1STR SYN-W-1 and T2LCOMP4 ). In all, 
strain olowILH1 was more virulent than olowILH2 and Glomus clarum had higher inhibitory pathogenic 
effect against Fusarium strains compared to G. deserticola.

Abstract No. 623

Arthropod pests infesting ornamental plants in Bangladesh

Md Ruhul Amin
Department of Entomology, Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur, Bangladesh 
mramin.bsmrau@gmail.com

Arthropod pests, specially insects and mites infesting the rose, China rose, gladiolus, thuja, chrysanthemum, 
tuberose, marigold, dhalia, cosmos and ixora were surveyed at four locations namely Gazipur, Jesshore, 
Narsingdi and Satkhira in Bangladesh.  In total 51 insects and 4 mite species infested the plants of which 
thrips, aphid, mealy bug, bagworm, bud worm and mite were identified as major pests. The arthropod 
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pests were under 10 taxonomic orders and the order hemiptera depicted the highest abundance (31%). 
A total of 13 arthropod species were identified as pest of rose of which 12 species were insects and one 
species was mite. China rose was infested by 12 arthropod species and all were minor pests. Gladiolus 
was infested by one mite species and three insect species of which one species was identified as major 
pest. A total of 4 insect species were identified as pest of thuja of which one was major pest. There were 
found 2 major and 3 minor pest species of tuberose. Dhalia was infested by one major and three minor 
pest species. Both cosmos and ixora were infested by two species of arthropods which were identified 
as minor pests. Population of thrips, aphid and mite were abundant on rose in February, December and 
March, respectively. Marigold aphid and gladiolus thrips showed statistically higher abundance during 
November to February, and December to February, respectively. These findings could be helpful to 
ornamental plant growers in Bangladesh to take timely action against pests.

Abstract No. 638

Evaluation of plant based eco-friendly rodenticides

Mohan I Naik, Basavadarshan A V, Boraiah B.
University of Agricultural Sciences, Bangalore , India 
mohanishwarnaik@yahoo.co.in

Rodents have been a nuisance since time immemorial by being pests of agriculture, carriers of diseases 
and causing damage to materials and    machinery.   In Karnataka nearly a dozen rodent pests occur in 
both rural and urban areas.  The control of rodents is far from satisfactory not only in India but all over the 
world.  Though, conventional rodenticides (zinc phosphide, aluminum phosphide, bromadiolone) found 
effective against rodents, the safer eco-friendly chemicals against the rodents in commensal situation 
and poultry units are lacking.  Hence, 28 selected botanicals, have been evaluated in laboratory for their 
efficacy against rodents.  Based on duration of mortality, mortality rates and consumption quantity, it 
was found that out of 28 only Strychnos nux-vomica L., Myristica fragrans   Houtt.and Glyricidia sepium 
(Jacq.) were found to be promising.  The time taken for mortality by Rattus rattus L. Mus platythrix Bennet 
and Bandicota bengalensis Gray were 5.0, 4.6, and 5.6 days when fed with baits of Strychnos nux-vomica 
(bark) and 6.8, 6.2 and 6.7 days with baits of Myristica fragrans (seed), respectively.  In case of Glyricidia 
sepium L. the time taken for mortality of Rattus rattus was 5.8 days.

Abstract No. 640

Burrow structure of greater Bandicoot, Bandicota Indica (Bechstein)

Mohan I Naik, Basavadarshan A V, Boraiah B. 
University of Agricultural Sciences, Bangalore, India 
mohanishwarnaik@yahoo.co.in

The greater bandicoot, Bandicota indica (Bechstein) is the largest rat of the country occurring commensally 
as well as in fields.  In India, these rats are present throughout the country except in arid regions.  However, 
studies on its eco-biology and behaviour are very scanty.  A detailed study on burrow structure and 
ecology of B. indica was undertaken in various fields of Magadi, Ramanagara District, Karnataka.   Its 
burrows were observed in groundnut, paddy and vegetable fields in the vicinity of villages, godowns 
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and poultry houses and also by the sides of open drains.   Live burrows of B.indica can be recognized by 
the presence of fresh, wet globules of earth, soft fecal   matters, footprints, shells of crabs and molluscs 
at the burrow openings. The density of live burrow count (LBC) depends on the presence of crops and 
their stages in the fields.  The live burrow counts were highest in groundnut (11 LBC/ha) followed by 
vegetables (9 LBC/ha) and paddy (6 LBC/ha). The LBC were 19 per ha in areas surrounding poultry and 13 
per ha by the sides of open drainages.  The detailed studies of 40 burrows after excavation indicated that 
the mean diameter of the main entrance of burrow was 8.95±0.27cm.  The burrow system comprised of 
3 to 5 opening with 3.60 side tunnels, per burrow. The mean diameter of tunnel was 12.75±0.35 cm. The 
mean depth and length of the burrow was 118.5cm and 552cm respectively. The burrows of B. indica did 
not contain any hoarded materials. 

Abstract No. 642

Efficacy of biochar in the management of Fusarium verticillioides sacc. Causing ear rot 
in Zea mays L.

Akinlolu O. Akanmu1, Ayodele A. Sobowale1, Odunayo J. Olawuyi1, Moses A. Abiala2, Adegboyega C. 
Odebode1 
1Department of Botany, University of Ibadan, Ibadan, Nigeria. 2Department of Bilogical Sciences, Mountain Top 
University, Ogun State, Nigeria 
akinakanmu@gmail.com

Efficacy of biochars produced from poultry faecal waste (Bpw) and sawdust (Bsd) against pathogenic 
Fusarium verticillioides (Fv) causing ear rot in maize was determined in screenhouse using separate or half 
strength of biochar combinations (Bpw, Bsd, Bpw+Bsd, Bpw+Fv, Bsd+Fv, Bpw+Bsd+Fv, Fv and control) as 
loamy soil amendments at 1, 2 and 3% soil weight (7 kg). In the field, additional treatments consisted of 
fungicide, poultry feacal waste (Pw), sawdust (Sd), Bpw+Fungicide, Bsd+Fungicide, Bpw+Bsd+Fungicide, 
Fungicide+Fv, and Pw+Sd. The Bpw and Pw at 1, 2 and 3 kg/m2 each, Bsd and Sd (0.50, 1.00 and 1.50 kg/
m2) and fungicide (0.25, 0.50 and 1.00 g/L) were applied. Inoculation of Fv strain was conducted at 7th 
week after planting and ear rot severity assessed at harvest. Residual effects of treatments were examined 
in the second season. Data gathered were subjected to ANOVA at α 0.05. Maize from screen house biochar 
treated soil showed lower disease severity rating (4-10%) compared to control (11-25%) and Fv treated 
maize (26-50%). In the field, Sd, Bpw and Bpw+Fungicide scored 1–3% severity; Bpw+Bsd, Bsd, Fungicide, 
Pw+Sd, Bsd+Fv, Bsd+Fungicide, Bpw+Bsd+Fungicide, Bpw+Fv, Bpw+Bsd+Fv and Fungicide+Fv scored 
4-10%. Severity rating for control and Pw was 11-25% while Fv was 26-50%. Poultry faecal waste biochar 
and saw dust biochar were effective in the management of Fusarium ear rot of maize and could be used 
as soil amendments.
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Abstract No. 648

Role of semiochemicals for horticultural insect pest management: unexplored domain

Kamala Jayanthi P D
ICAR-Indian Institute of Horticultural Research, Bangalore, India 
jaiinsect@gmail.com

The increasing complexity of pest management in horticultural crop ecosystems stresses the need 
for sustainable pest management strategies.  Learning the chemical language of plants-insect pests 
and their natural enemies in an agro-ecosystem elucidate the role and origin of infochemicals that are 
crucial in insect-plant interactions and to locate the trophic level at which they are active. This will aid to 
formulate end-to-end pest management programs and bring out viable behavioural cues that can be 
incorporated into current IPM programs. Our studies on phyto-semiochemicals in insect-plant interactions 
of major horticultural pests led to the identification of potential cues that elicit behaviour modification 
in target pests. Intensive studies on mango fruit fly, Bactrocera dorsalis (Hendel) helped us in formulating 
a kairomone based female attractant, Arka Dorsolure+ (blend of EAD active fractions). This blend could 
significantly attract (P <0.001) more female fruit flies over control.  A three year field trial (2014-2016) 
also indicated the efficacy of this female attractant in bringing down the fruit fly populations. Further, 
our efforts helped us in standardizing a synergistic multilure blend (Arka Bactro+) that attracts multiple 
species of male Bactrocera viz., B. dorsalis, B. correcta (Guava fruit fly) in the field over traditional Methyl 
eugenol traps that predominantly attracts B. dorsalis.  

Abstract No. 649

Recent trends on application of genome-editing tool against begomoviruses: An update 
with chili leaf curl virus inhibition through CRISPR-Cas9 module

Anirban Roy1, Zhai Ying2, Jessica Ortiz3, Michael Neff3, Bikash Mandal1, Hanu R Pappu2 
1Advanced Centre for Plant Virology, Division of Plant Pathology, Indian Agricultural Research Institute, New Delhi, 
India. 2Department of Plant Pathology, Washington State University, Pullman, WA, USA. 3Deparment of Crop and 
Soil Sciences, Washington State University, Pullman, WA, USA 
anirbanroy75@yahoo.com

Begomoviruses transmitted by whiteflies and cause serious damage to economically important crops. 
Amongst the different vegetable crops, chilli is suffered from a leaf curl disease, caused by different 
begomoviruses. Chili leaf curl virus (ChiLCV) is the most important and widely distributed virus causing 
leaf curl in chilli.  Current strategies for controlling begomoviruses have met so far with marginal 
success. CRISPR-Cas9 system is an immune system in bacteria that protects them against invading DNA 
viruses and/or plasmids and recently applied as a new method for genome engineering to accomplish 
target-specific mutagenesis by inducing double stranded DNA breaks at a specific location in different 
organisms. Recently, application of type II CRISPR/Cas9 based genome editing system for the management 
of begomovirus infection is trending and raises hope for the potential solution against this menacing 
viral pathogen. We applied CRISPR-Cas9 based approach for the precise degradation of Chilli leaf 
curl virus genome. Six spacer sequences were designed from the genome of ChiLCV. In vitro assays 
confirmed the cleavage behaviour of these spacer sequences.  A new strategy of mulplexing of gRNAs 
to inhibit begomovirus infection was used where nine duplex and two triplex CRISPR-Cas9 constructs 
were developed and their efficacy to inhibit ChiLCV infection was evaluated in planta in Nicotiana 
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benthamiana. Results indicated all the constructs caused reduced accumulation of viral DNA. Amongst 
them, three constructs, where significant symptom reduction noticed, were further evaluated for analysing 
genome editing in the virus. Results indicated the potential of employing multiplex gRNAs for imparting 
begomovirus resistance in plants.

Abstract No. 656

Development of rapid diagnostic protocol for detection of Alternaria padwickii causing 
stackburn disease of rice

Pardeep Kumar, Jameel Akhtar, Raj Kiran, Krishna Nair, Heean Bhati, SC Dubey
ICAR-National Bureau of Plant Genetic Resources, New Delhi, India 
pardeep1@icar.gov.in

Alternaria padwickii causing stackburn disease is one of important seed borne fungus of rice. The fungus 
is responsible for seed discoloration, seed rot and seedling blight, resulted into considerable yield losses. 
The classical blotter methods for detection of A. padwickii in seed is time consuming and cumbersome. 
Therefore, specific and rapid detection of A. padwickii in seed is essential to prevent the further spread of 
the disease. Keeping this in view, a rapid diagnostic protocol has been developed for specific detection of 
A. padwickii using species-specific primers from elongation factor 1-alpha gene regions. Specific primer set 
(ApE1-F and ApE1-R) was able to amplify bands of ~174 bp in all isolates of A. padwickiibut failed to amplify 
other related fungal pathogens viz. Alternaria, Bipolaris, Curvularia species and bacterial pathogens viz. 
Xanthomonas oryzae pv. oryzae, X. campestris pv. campestris, Pseudomonas fluorescens and P. aeruginosa. The 
primer set was highly sensitive as it is able to detect 2.5 pg μl-1 fungal DNA. The developed PCR protocol 
can be used for rapid detection of  the pathogen from the imported seed to prevent the spread of the 
pathogen.  

Abstract No. 663

Response of insecticides on diversity and foraging activities of pollinator in mustard 
crop at Delhi

J P Singh
ICAR-Indian agricultural research institute, New Delhi, India 
jpsingh1258@gmail.com

Pollinators support the reproduction of 85% of the world’s flowering plants and production of crops is 
enhanced by visits of pollinating insects. Bees are considered the most important group of pollinators 
thus conservation of pollinating insects is important to preserving both wider biodiversity and 
agriculture.  Ecotoxicological investigations of neonicotinoids viz., imidacloprid, thiamethoxam and 
thiacloprid along with dimethoate were carried out to study the impact on diversity and foraging activities 
of pollinators on mustard crop.  Apis cerana indica was the most dominating be species followed by Apis 
florae and Apis dorsata. Before spraying of insecticides, mean number of pollinators in different plots 
varied from 13.75-18.25/m2 area/5 min. Foliar application of insecticides adversely affected the foraging 
activities of pollinators. Though acute toxicity of insecticides on pollinators was not observed while 
spraying of insecticides. After spraying of insecticides, the number of foragers declined considerably even 
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in untreated plots (9.25/m2 area/5 min) due to avoidance behavior and number in different treatments 
was quite low. After a week of spraying, the mean number of foragers in different treated plots varied 
from 16.75-19.50 compared to 22.25/m2 area/5 min in untreated plots which further increased after two 
weeks of spraying, with mean number in treated plots from 16.00-22.25 compared to 26.25/m2 area/5 
min  in untreated plots.  Apis florae was observed to be the most sensitive bee species to insecticides, it 
started revisiting the treated crop after 8-10 days of spraying. Pollinators usually avoided visiting treated 
crop till the residues of insecticides dissipated to NOEL. Grain yield was significantly more in treated plots 
is indicative that foraging activities was not hampered due to foliar application of insecticides.

Abstract No. 677

Identification of molecular markers linked to bacterial wilt resistance gene loci in 
eggplant

Pandiyaraj P, Lakshmana Reddy D.C., Singh T.H.
Indian Institute of Horticultural Research, Bengaluru, India 
pandiyaraj.p7@gmail.com

Eggplant bacterial wilt (BW) caused by Ralstonia solanacearum, is one of the most destructive soil-borne 
disease in tropical, subtropical, and humid regions of the world, causing sudden wilting of the plants 
before flowering, followed by yellowing of leaves and stunted growth.  The use of resistant cultivars is 
widely recognized as the safest, most economical and most effective method for protecting crops from 
disease. Bulked segregant analysis (BSA) was performed in two segregating F2 populations with BW 
resistance. These populations were derived from the cross between resistant cultivars CARI-1 and IIHR-7 
and susceptible cultivars Rampur Local and Arka Kushmakar (IIHR-108). The inheritance studies indicated 
that the eggplant BW resistance was conferred by single dominant gene.A total of 390 single sequence 
repeat (SSR) markers were used in the survey of parental polymorphism, and 42 SSRs were found to be 
polymorphic. The SSR markers, emb01D10, emh11I06, emh02E08, and SSR-46 co-segregate with resistant 
and susceptible genotypes of the two F2 populations. These four markers could be stably inherited and 
are linked to BW resistance loci. In addition, they are useful in marker-assisted selection and eggplant 
breeding effectively.

Abstract No. 684

Persistence of pesticides in Bittergourd

Bipasa Sarkar, Aman Kumar, Irani *Mukherjee 
ICAR-IARI, New Delhi, India 
bipasasarkar@yahoo.co.in

Clothianidin is a neonicotinoid insecticide, which controls pest especially brown planthopper, jassid 
and whitefly. In the present study, the effect of varying moisture level on the clothianidin persistence 
was explored in Inceptisol (IARI soil) and Alfisol (Manipur soil) under laboratory condition for 120 days. 
The Inceptisol and Alfisol were spiked with clothianidin at 10 μg/g level. The clothianidin residue was 
analyzed using acetonitrile: water solvent system (70:30, v/v) in Shimadzu HPLC system equipped with 
PDA detector at 270 nm wavelength. The results indicated that the persistence of clothianidin fit first-order 
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kinetics. In Inceptisol, the dissipation rate of clothianidin decreased in the order: submerged (t1/2 107.50 
days) > field capacity (t1/2 215.00 days) > dry (t1/2 334.44 days). In Alfisol, the dissipation rate of clothianidin 
decreased in the order: submerged (t1/2 103.79 days) > field capacity (t1/2 158.42 days) > dry (t1/2 250.83 
days). In addition, the clothianidin residues were found to decline faster in Alfisol than in Inceptisol. Limit 
of detection (LOD) of clothianidin was found to be 0.01mg/L. The finding suggests that the clothianidin 
appears to persist beyond 120 days. Furthermore, the decline of clothianidin residue could be co-related 
with soil organic matter and microbial population.  

Abstract No. 686

Trace level analysis of Neonicotinoids in honey

Aman Kumar, Poornima Saxena, Ashima Anand, Irengbam Langlen Chanu, Bipas Sarkar, irani Mukherjee
ICAR-IARI, New Delhi, India 
amankumariari@gmail.com

Neonicotinoids are currently the most widely used class of insecticides worldwide. These pesticides are 
increasingly prevalent in terrestrial and aquatic environments. Concern about their impacts has been 
increasing as evidence for negative effects on bee health and persistence has accumulated.  There are 
increasing concerns about the impact of these systemic pesticides, on non target organisms—especially 
pollinators such as honey bees. Bees rely on nectar and pollen sources for their survival. Nectar is 
transformed into honey and stored in the hive for daily adult consumption.  Honey bees are a bio-indicator 
for environmental pollution and contamination. A  protocol for the extraction,  clean up and estimation has 
been standardized for  the trace level detection of seven neonicotinoids namely acetamiprid, clothianidin, 
imidacloprid, nitenpyram,   thiamethoxam, thiacloprid and dinotefuran in  pollen , nectar and honey using 
LC-MS-MS (Shimadzu 8030). Samples of honey and dead bees were fortified at 0.05, 0.5 and 1.0 µg and 
samples processed by Citrate Buffered QuEChERS Method and normal QuEChERS Method. The Limit of 
detection and limit of quantification ranged from 0.4-0.0.8 ng/mL and 1-2 ng/g respectively.   The percent 
recoveries ranged from 69.3-89.7 in citrate QuEChERS Method and 93.5 -98.1 in QuEChERS method. The 
MRL of these as documented by Codex ranged from 10-200 mg/kg. 

Abstract No. 690

Eco-friendly microbial degradation of PCBs

Irani Mukherjee, Bipasa Sarkat, Samarendra Singh, Liveleen Shukla
ICAR-IARI, New Delhi, India 
mukrj_irani@yahoo.com

Polychlorinated biphenyls (PCBs), are persistent organic pollutants, leading to environment 
contamination.   Once in the environment, PCBs bind strongly to soil and sediment and can be 
transported to long distances. They have been found in air, water, soil, and sediments throughout the 
world. Occupational exposure to PCBs occurs mainly via the inhalation and dermal routes. Dechlorination 
is expected to reduce the toxicity of PCBs. One of the ways to mitigate the presence of PCBs is by microbial 
degradation. Bacterial strains that degrade PCBs oxidatively include various gram-negative genera and 
gram-positive genera.  This paper presents the isolation and identification of microbes from debris soil.   
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The five bacterial strains were isolated; out of them three were identified by analysis of 16S rDNA. They 
were Bacillus megatarium, Anthrobacter globiformis and Cronobacter satazakii and respective Gen Bank 
identification are BankIt1819463 Seq1   KT619080, BankIt1819463 Seq2   KT619081 and BankIt1819463 
Seq3   KT619082 re submitted to NCBI. Individual  five sp. of bacteria were  used for degradation of PCB 
mix –containing 6 congeners, namely  PCB  10, 28,52,138,153 and 180 (10 µg ) in soil by inoculating 
sterilized  soil with the individual bacteria and with the consortia of three bacterial. The soil/ broth samples 
were analyzed periodically by   GC and confirmed by GC-MS. PCB congeners containing less number of 
chlorine atoms degraded faster than the higher congeners. About 15-20%   degradation was observed 
for PCB-10 and PCB-28 congeners. 

Abstract No. 698

Comparing insect pests succession in Bt and non-Bt brinjal and their chemical 
management

Saifullah Omar Nasif
Sher-e-Bangla Agricultural University, Dhaka, Bangladesh 
nasifomar@ymail.com

This study compared the succession of the major insect pests and their susceptibility to insecticides in two 
different genotypes of brinjal; BARI Bt brinjal-2 and BARI brinjal-4 cultivated at the experimental field of 
Sher-e-Bangla Agricultural University, Dhaka in rabi season 2017-18. The experiment used a completely 
randomized 2 x 4 factorial design, with four replications. The first factor refers to the corresponding Bt 
and non-Bt brinjals, and the second factor refers to the different chemical treatments (imidacloprid 
0.5 mlL-1 of water, Spinosad 0.4 mlL-1 of water, malathion 2 mlL-1 of water and control). Both varieties 
experienced lower infestation in vegetative stage and peak infestation in reproductive stage. Results 
revealed that the lowest population of sucking pests such as jassid, aphid and whitefly (6.41, 8.22, 6.52 
and 10.8, 8.33, 8.45 per six leaves at vegetative and fruiting stage respectively) occurred in non-Bt brinjal 
and from imidacloprid. Spinosad and Bt brinjal showed higher efficiency in controlling epilachna beetle 
and brinjal shoot and fruit borer (1.25 per plants, 0.93 % and 1.31 per plants, 2.71 % in shooting and 
fruiting stage respectively). So, imidacloprid and spinosad can be used in controlling sucking pests and 
chewing pests of brinjal respectively. 

Abstract No. 702

Persistence, dissipation and decontamination of dimethoate 30EC residues in/on 
Spinach

Gopalakrishnan R1, Bhuvaneswari K2 
1Indian Agricultural Research Institute, New Delhi, India. 2Tamil Nadu Agricultural University, Coimbatore, India 
gopalsmile1104@gmail.com

A field trial was conducted to know the persistence and dissipation pattern of dimethoate 30 EC in/on 
spinach. Dimethoate 30 EC was sprayed twice, first at 10 days after sowing and second at 10 days interval. 
Dimethoate was used at recommended dose (X) (200 g a.i ha-1) and twofold the recommended dose 
(2X) (400 g a.i ha-1) with three replications. Leaf samples were collected at 0 (1 hour after spray), 1, 3, 5, 
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7, 10, 15, 20, 25 and 30 days after spraying. The field samples were extracted using modified QuEChERS 
method. The final residue content was analysed using Shimadzu 2020 Liquid Chromatography Mass 
Spectrometer. The mean initial deposit (1 hour after spraying) of dimethoate was 18.37 µg g-1 and 29.46 
µg g-1, at X and 2X doses, respectively. At X dose the dimethoate residues dissipated to about 95.37 per 
cent on 10 days of treatment (DAT) and reached Below Detectable Level (BDL) value of < 0.05 µg g-1 on 
15 days after treatment. At 2X dose, dimethoate residues dissipated to 97.11 per cent on 15 DAT and 
reached BDL value of < 0.05 µg g-1 on 20 DAT. The half-life of dimethoate was determined as 2.23 and 3.13 
days at X and 2X dose, respectively. Decontamination study was done with the samples collected after 
one day of treatment. Results revealed that tap water washing + dipping in 2 % salt solution + dipping 
in 2 % tamarind solution + cooking is the best treatment, which resulted in 86.10 % residue reduction.

Abstract No. 707

Reduction in the ascospore inoculum of Venturia inaequalis on Apple through fungal 
antagonists, fungicides and advisory services in Uttarakhand

K P Singh1, R. K. Prasad2, Amitabh Singh2, Jithendra Kumar1 
1G B Pant University of Agriculture & Technology, Pantnagar, India. 2College of Forestry, UUHF, Bhasar, Uttarakhand, 
Tehri Garhwal, India 
kpsingh.gbpuat@gmail.com

Apple Scab caused by Venturia inaequalis, is one of major constrains in successful cultivation of the apple. 
Yield losses during epidemic years in the Gangotri fruit belt went up to 70 per cent. Maximum ascospores 
productivity was recorded at petal fall and fruit set stage of apple with ascospore productivity of 1, 
23,000/ml and thereafter declined gradually. The regression analysis was used to describe relationship 
between Mills infection criteria and our light, moderate and severe infection period data of Uttarakhand 
for symptom appearance in orchards. The ascospore emission period was 61-76 days and mean numbers 
of cumulative degree days for 50 and 85 per cent spore release from these observations were 456 and 
960, respectively. Potential ascospore dose (PAD), which has great impact on disease development in the 
following season, varied from 416 to 975736 in the various orchards of Gangotri fruit belt. The PAD values 
were low during 1999 to 2001 and medium during 2002-2006 due to the fact that the springs were early, 
dry and not more favorable for ascospores maturation.    In 1996 and 2012, the PAD values were high 
because of the favourable weather conditions and increase of inoculum accumulation. PAD values were 
50 times higher in the poorly managed orchards than in the integrated managed orchards. Warnings 
are issued mainly via a call in telephone, Agriculture Govt. department, and broadcasted through radio 
stations. The IPM programme reduced the cost of fungicide treatments by 38 percent as compared with 
disease control practices currently used by commercial growers in Uttarakhand. 
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Abstract No. 714

Detection of resistant sources against collar rot caused by Sclerotium rolfsii Sacc. in 
chickpea

Meenakshi Arya, Anshuman Singh, Upagya Sah
Rani Lakshmi Bai Central Agricultural University, Jhansi, India 
meenakshirlbcau@gmail.com

The collar rot caused by Sclerotiumrolfsii is a soil borne fungal disease that damages economically important 
pulse crops. Under field conditions, S. rolfsii has been reported to cause 30 to 60 per cent reduction in 
yield of chickpea under irrigated conditions when soil moisture is high with temperature nearly 30°C 
at sowing time. It is reported that about 20-25% area is being affected by the pathogen particularly 
of soybean-chickpea system and /or whenever undecomposed crop residues are left in the field. The 
disease generally appear within two weeks after sowing with younger plants exhibiting clear rotting at 
the collar region often covered by white mycelial strands of S. rolfsii. Two hundred nineteen chickpea 
entries belonging to different trials of AICRP on chickpea were evaluated at University Research Farm 
during the winter season of 2017-18 for identification of resistance source against collar rot. The fungus 
was isolated from diseased chickpea plants collected from Research Farm at seedling and vegetative stage 
of the crop, purified and maintained on PDA for further screening process. Mass culture of the pathogen 
was prepared on wheat grains media and chickpea plants were inoculated in collar region 15 days post-
sowing. Out of 219 chickpea entries, only four entries viz. NBeG 773, RG 2015-05, GNG 2299 and CSJ 882 
exhibited moderate resistance response, where disease incidence was found in the range of 19.44 to 
29.17%.The remaining entries were susceptible to highly susceptible against collar rot pathogen. These 
potential donors need to be re-phenotyped for validation of their reaction against collar rot.

Abstract No. 716

Biochemical characterization of Trichoderma species isolated from temperate conditions 
and their antifungal activity against soil borne pathogens

Fayaz Mohiddin, Shahid Padder, Bilal Padder
SKUAST-K, Srinagar, India 
famohiddin@rediffmail.com

Trichoderma species isolated from different vegetable fields were tested for various biochemical production. 
Eight isolates were found to have chitinase activity ranging from 1.13 to 3.38 units/ml. All these isolates 
after optimized under different set of conditions showed highest colloidal chitin concentration at 1.5% 
and pH of 6. The chitinase production increased linearly from 15 to 300C and then decreased beyond this 
temperature, maximum was observed at 30oC in almost all the isolates. Among the nitrogen sources, 
casein yielded the highest enzyme activity in all the isolates reaching as high as 5.56 u/ml. Presence of 
glucose, sucrose, galactose, maltose, arabinose and rafinose in the culture media in addition to colloidal 
chitin predominantly influenced chitinase activity with glucose inhibited chitinase production in six 
isolates. The effects of incubation period on chitinase activity clearly indicated that there was progressed 
increase in chitinase production up to six days and then it falls except in two isolates. Similarly presence 
of Mg2+ and Ca2+ and Na+ metal ions influencein increased chitinase activity and while it was markedly 
inhibited by Zn2+, Hg2+, Fe2+, Ag+ and K+ . All the chitin producing Trichoderma isolates inhibited the 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 288

Plant ProtectionDay-1 :  21 February, 2019

growth of tested pathogens. Trichoderma isolates AT2, AT3, BT2 and BT3 caused maximum inhibition of 
Dematophoranecatrix, Fusariumsolani, Fusariumoxysporum and Pythiumamphanidermatum at 25% culture 
free filtrate concentration.

Abstract No. 735

Transcriptome analysis of compatible response in tomato (Solanum lycopersicum)for 
early blight disease

Priti Upadhyay, Rupam Kapoor
Department of Botany, University of Delhi, Delhi, India 
priti.iasbhu@gmail.com

Early blight, caused by Alternaria solani Ellis and G. Martin, is a major threat to tomato productivity across 
the globe. The factors associated with resistance have been well explored using transcriptome studies; 
however, there are a few studies that focus on compatible interaction. The study aimed to reveal changes 
in gene expression at the stage of pathogen invasion i.e., 24 hours post inoculation in susceptible tomato 
cultivar (CO-3) using RNA-seq. Comparative analysis revealed differential expression of 27588 transcripts, 
wherein 1051 transcripts were expressed only in infected, and 752 in non-infected plants (more than log 
2-fold expression change). Among the 731 transcripts that were expressed in both, 411 transcripts were 
found to be up-regulated and 318 down regulated in plants challenged by the fungus. Gene Ontology 
(GO) and Kyoto Encyclopaedia of Genes and Genomes (KEGG) pathway enrichment analysis assigned the 
differentially expressed genes (DEGs) to various biological functions, cellular components, and molecular 
functions viz. oxidation reduction, response to stimulus, response to stress, protein processing  and 
regulation of expression. Functional validation through q-RT PCR will be further accomplished. The analysis 
is helpful for the identification of key genes involved in establishment of disease and its progression in 
tomato. It will also contribute in deciphering the regulatory mechanisms of early blight disease in tomato 
and develop new strategies for its management.

Abstract No. 758

First draft genome of pearl millet blast pathogen, Magnaporthe grisea PMg_Dl strain 
obtained using pacbio single-molecule and illumina nextseq500 sequencing

Ganesan Prakash1, Aundy Kumar1, Neelam Sheoran1, Rashmi Aggarwal1, Chellapilla Tara Satyavathi2, 
Surendra K. Chikara3, Arpita Ghosh3, Rakesh Kumar Jain1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-All India Coordinated Research Project on Pearl 
Millet, Jodhpur, Rajasthan, India. 3Eurofins Genomics India Private Limited, Bengaluru, Karnataka, India 
prakashg.ganesan@gmail.com

In India, Rice and Millets are greatly succumbed by Blast disease from seedling stage to harvesting stage 
and leads to severe yield loss. Blast disease on Pearl Millet caused by Magnaporethe grisea. Although 
Magnaporthe genomes infecting various cereals is sequenced by several laboratories, genome sequence of 
pearl milletinfecting Magnaporthe is unavailable so far. Here, we report for the first time, draft genome of 
Magnaporethe grisea strain PMg_Dl infecting pearl millet from India. Genome sequencing of PMg_Dl was 
performed using Illumina-Nextseq500 2x150-bp chemistry and PacBioRSII-platform with P6-C4 chemistry. 
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The high quality paired-end library, mate-pair and PacBio reads of PMg_Dl sample were assembled into 
scaffolds by SPAdes using hybrid approach. The hybrid assembly underwent additional scaffolding and 
gap filling by SSPACE and Gap Closer respectively. In total, the assembly of 341 scaffolds resulted in a 
genome size of 47.90 Mb with a N50 of 765,468 bp. A total of 10,451 genes were predicted in PMg_Dl 
using Magnaporethe grisea as a gene prediction model. Gene ontology (GO) annotations of the genes 
were determined by the Blast2GO platform to classify the function of the predicted genes. 3,151 genes 
were annotated into 24 functional categories based on KEGG pathway database via KAAS. A total of 849 
CDS genes involved in pathogenicity, virulence, and effectors were annotated using PHI-base version 4.5. 
The genome information of M. grisea will be useful to understand the Magnaporthe speciation, genetic 
diversity, environmental adaptation, pathogenic and host range determinants. 

Abstract No. 765

Management of Brown spot in paddy and Spot blotch in wheat under conditions of 
climate change using integration approach

Atul Kumar1, Nagamani Sandra1, Vishal Gupta2, Jameel Akhtar3, Monika Joshi1, Sangita Yadaw1 
1Indian Agriculture Research Instititute, New Delhi, India. 2SKUAS&T , Jammu, India. 3ICAR- NBPGR, New Delhi, India 
atulpathiari@gmail.com

Repeated and indiscriminate use of same fungicides often leads to development of fungicide resistance in 
pathogen. The variety which is resistant today becomes susceptible in course of time due to development 
of new physiological races of the same pathogen. In India, management of diseases is highly dependent 
on chemical fungicides and adequate levels of host plant resistance needs to searched out. Therefore 
advocating suitable fungicides and the manner in which it has to be used by the farmer and at which 
stage its application, gives maximum benefit needs to be worked out. The approach of seed treatment, 
seedling dip and foliar spray alone and in combination was tried against brown spot of paddy. Seed 
treatment with Carboxin 37.5% and Thiram 37.5% WS @2.5 gm kg-1 seed and Seedling dip in suspension 
of Pseudomonas flourescens @ 10gm/ litre followed by two sprays of Propiconazole 25% EC @0.1% at 45 
days and 60 days after transplanting gave best result. An yield advantage of 12.2 q/ha in Pusa sugandh-4 
and 20.7 q/ha in Pusa Sugandh-5 has been observed over control. Similar approach was applied against 
spot blotch of wheat. Seed treatment by Carboxin 37.5 percent + Thiram 37.5 percent WS @ 2.5gm kg-1 
seed + two foliar sprays of Propiconazole 25 percent EC @ 0.1percent one at boot leaf stage and 20 days 
after 1st spray gave best result in reducing the spot blotch of wheat as well as increasing the 1000 grain 
weight and grain yield of wheat. 

Abstract No. 774

Molecular characterization of diversity in Sarocladium oryzae causing sheath rot in 
paddy

Venkatesh M G1, Atul Kumar1, Sandeep Lal1, Amit Singh2, Sunil Dubey2, Dinesh Singh1, Prolay Bhaumick1 
1ICAR-IARI , New Delhi, India. 2ICAR-NBPGR, New Delhi, India 
atulpathiari@gmail.com

Sheath rot caused by Sarocladium oryzae (Sawada) W. Gams & D. Hawksw is an important seed borne 
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fungal disease of paddy which is one of the major production constraints in rice production. Diseased 
specimens were collected from more than 55 different geographical locations spread across 15 states 
in India. Genetic variability in thirty isolates of Sarocladium oryzae by molecular methods were studied 
in the present investigation. The molecular characterization using two marker systems i.e Inter-Simple 
Sequence Repeat (ISSR) and Random Amplified Polymorphic DNA (RAPD) was carried out which revealed 
significant genetic diversity. Out of 22 ISSR and 24 RAPD primers, a total of 8 ISSR and 7 RAPD primers 
gave very good reproducible banding pattern. Polymorphic bands ranging between 53.1% and 100% in 
ISSR and 61.4% to 100% in RAPD were recorded with all the thirty isolates. The average number of bands 
in ISSR markers is 63.3 and with RAPD markers is 71.8. All RAPD primers showed 100% polymorphism 
except OPS13 (61.4%) and OPD5 (74%). Among ISSR primers ISSR5 & ISSR18 showed 100% polymorphism. 
In  the combined cluster analysis of RAPD and ISSR markers, the isolates from same geographical region 
fits into same cluster as evident from the cluster I which includes Kadapa, Ragolu, Maruteru, West Godavari 
and  Aduthurai,  which all are from southern plain region of the country. 

Abstract No. 775

Assesement of Seed quality deterioration due to Ascochyta blight of chickpea and 
suggesting resistant varieties based on seed quality parameters

Praveen Patted, Atul Kumar, Sandeep Lal, Shailesh Tripathi, Shaily Javeria, Sunil Dubey, N Srinivasa
ICAR-IARI, New Delhi, India 
atulpathiari@gmail.com

Ascochyta blight of chickpea caused by Ascochyta rabiei L. is one of the most important seed borne disease 
with yield losses ranging from 10 to 100 % under severe natural epidemics infecting all above ground 
plant parts. Other than yield loss Ascochyta blight effects quality as well. It is important to study different 
seed quality parameters which may be affected by Ascochyta blight on chickpea. Keeping this in view 
germination test, vigour index I, vigour index II and electrical conductivity test was carried out on healthy 
and disease affected seeds of different varieties of desi and Kabuli varieties of chickpea. The germination, 
vigour index I, vigour index II and electrical conductivity aspect of infected seed lot of desi chickpea  range 
from 66-78%,  932.7- 1884.2, 13.1-20.59  and 19.87-74.96  respectively. And in case of Kabuli chickpea is 
Kabuli genotypes, the germination ranged between 62-75%, 607.9-1431.3, 12.32-23.76 and 23.42 to 82.84 
respectively. The disease incidence was more in Kabuli genotypes when compared with Desi genotypes. 
Cultivation of two Desi genotypes namely ICCV 07110 and WR 315 and one Kabuli genotype namely L-550 
should be avoided as minimum germination was found in them out of all genotypes evaluated. Similarly 
cultivation of two Desi genotypes namely WR 315 and JG 11 should be avoided as maximum electrical 
conductivity was recorded in these two genotypes. In Kabuli genotype ILC 212 and L 550 was recorded 
with maximum electrical conductivity and therefore farmers should avoid their cultivation. 
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Abstract No. 788

Faunal diversity of insect predators (Hymenoptera: Crabronidae) from India

Varun Saini, Debjani Dey
Division of Entomology, Indian Agricultural Research Institute, New Delhi, India 
varuninsectaxonomist@gmail.com

The order Hymenoptera includes over 153,000 existing species, 8423 genera around the world, grouped 
under 132 families. The success of order Hymenoptera mainly depends on oviposition mechanism: egg 
deposition and venom delivery, parental care of larva, diversification of larval diet and haplodiploidy. The 
Spheciformes are a highly diverse group of solitary hunting wasps, most of which are brightly coloured 
and fast moving and comprises 9714 described species under 318 genera with representations in all 
biogeographical regions showing great diversity in morphological and biological characteristics. The 
apoid wasps are large (30mm) to minute (1.8mm) wasps with a worldwide distribution. They are mainly 
active during daylight, prefer high temperatures and predators of economically important insects. Prey 
paralysis and provisioning of the nest is a common feature. Nests are constructed in soil, wood, plant 
stems, twigs and crevices or holes in rocks, stones, walls etc. The most diverse family under Spheciformes, 
Crabronidae is represented by over 200 genera with 9000 species worldwide. Diagnostic characters of 
this family are forewing with 3, 2, 1 or no submarginal cells; gaster sessile or petiolate. Compilation of all 
available literature revealed that their diversity in India comprises of 549 species under 64 genera. Further 
intensive surveys for collection of these insects during 2017-18 in various states led to the establishment 
of several new records. The fauna for family Crabronidae is poorly known and thus there is a need for 
studies on them for exploitation of their potential as biocontrol agents

Abstract No. 789

Exploring the binding efficiency of Ftsz and the respiratory proteins of E. coli with 
curcumin-arginine complex.

Sunil Kumar1, Minaketan Tripathy2 
1ICAR-NBAIM, Mau, India. 2UiTM, Kualalampur, Malaysia 
skybiotech@gmail.com

Curcumin, the main bioactive chromophore of turmeric, has a wide spectrum of biological activity. Several 
reports demonstrated its antimicrobial potential. However the molecule suffers with poor bioavailability 
issue because of its poor aqueous solubility character. It has been observed that, arginine enhances 
the aqueous solubility of curcumin by forming a curcumin-arginine complex. The energy minimized 
structure of the complex has been optimized using density functional theory analysis. In this pretext, 
while attempting to establish its antimicrobial mechanism, the inhibition of polymerization of Ftsz 
protein by curcumin has been reported by using computational tools. Also the impact of antimicrobial 
agents upon the respiratory chains of the bacterium is a subject of interest. Since no structural details 
of the respiratory proteins were available, weemployed homology modeling to construct the three-
dimensional structures and then performed molecular dynamics simulations to study dynamic behavior 
of the respiratory enzymes. The modeled proteins were validated and subjected to molecular docking 
analyses. In an attempt to reveal the mechanism of interaction of curcumin-arginine complex with the 
active sites of the different respiratory proteins (Lactate oxidase, LDH, SDHE, NADH oxidae, Glycerol-3-
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phosphate dehydrogenase and Cytbd Oxidase) and as well as of Ftsz of bacterium E. coli, the binding 
modes of curcumin-arginine have been computed. This allowed us to predict the binding modes of the 
proteins with the complex to elucidate probable sites of interference.

Abstract No. 791

Production of mesoporous nano-silica from sugarcane baggase ash for smart delivery 
of bio-molecules in plant system

Shanmugapriya Sivalingam, Jeya Sundara Sharmila D, Subramanian K.S
TamilNadu Agricultural University, Coimbatore, India 
shan.vks1412@gmail.com

India, being an agricultural country produces tonnes of agricultural produces, yet the disposal of 
agricultural by products becomes a major issue. One such agri-waste material i.e. sugarcane baggase has 
been utilized for the production of Mesoporous silica nano-particles which can be used for controlled 
and sustained release of phytochemical, pesticides, fertilizers etc., Mesoporous Silica Nano-particles were 
synthesized through Liquid crystal templating mechanism and solvent extraction method. The synthesized 
Nano-particles were characterized through Transmission electron microscopy, Fourier transform – Infrared 
Spectroscopy (FT-IR) and Energy Dispersive X- Ray analysis (EDAX). The peak at 1110 cm-1 and 854 cm-1 in 
FT-IR corresponding to Si – O –Si and Si – OH stretching indicates the presence of silica. Energy Dispersive 
X- Ray Spectroscopy Analysis (EDAX) revealed the percent of silicon and oxygen in the sample as 24% and 
72 % respectively. The characterization of silica nano-particles using Transmission Electron Microscope 
stipulate that the particle size ranged between 40 – 70 nm with a pore size of 1.6 – 2 nm. The synthesized 
mesoporous silica nano-particles can be used for the protective and controlled delivery of phytochemicals, 
pesticides, fertilizers etc..

Abstract No. 799

Combinatorial efficacy of different species of Trichoderma and Pseudomonas fluorescens 
for the control of Fusarium wilt in Arachis hypogaea.L

Pilli Rajeswari
Dept of Botany,University of Delhi, Delhi, India 
aksharaasmitha@gmail.com

Fusarium oxysporum causes Fusarium wilt is a devastating disease of  Arachis hypogaea.L(Groundnut).   The 
fungus causes  economic  loss in Groundnut. The study   was   conducted   to  determine the beneficial 
aspects  of combining the different  species of Trichoderma and  Pseudomonas fluorescens i.e  Trichoderma 
vride + Pseudomonas fluorescens (Tv+Pf) (1+2%), Trichoderma harzianum + Pseudomonasfluorescens(Th+Pf) 
(1.5+2%), Trichoderma viride + Trichoderma harzianum (Tv+Th)(1+1.5%)   to control the Fusarium wilt 
of Arachis hypogaea on the pectinolytic and  celluloytic enzymes   secreted by Fusarium oxysporum in 
vitro. Further toxins of Fusarium oxysporum .i.e Fusaric acid, Aflatoxin ,G1,G2.B1,&B2 were tested by Liquid 
Chromatography Mass Spectrometry method  (LC-MS/ MS ) to control Fusarium wilt  in Arachis hypogaea. L in 
vivo. Maximum inhibition of  pectinolytic (Pectin methy esterase,  exo and endo Polymethyl galacturonase) 
and celluolytic enzymes(1,4 β-Endoglucanase,1,4 β-Exo glucanase ) of Fusarium oxysporum was shown 
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by culture filtrate of   Trichoderma viride + Pseudomonas fluorescens, (Tv+Pf) followed by Trichoderma 
harzianum +Pseudomonas fluorescens (Th+Pf) and Trichoderma viride + Trichoderma harzianum.(Tv+Th) . 
The other two  combinations also results in enhanced control of disease compared to individual strains. 
Among the 5 toxins tested, Fusaric acid  was  identified with plants infected with Fusarium oxysporum.
(4 μg/ Kg) The presence of combination of  biocontrol agents appeared to prevent the production of    
Fusaric acid,  Aflatoxin G1,G2.B1,B2, in  the   plants    treated   with (Tv+Pf , Th+ Pf,  Tv+Th). This indicates 
the beneficial aspects of using the combinations of Trichoderma spp and Pseudomonas  fluorescens  in 
the control of Fusarium wilt disease in Arachis hypogaea.L.
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Theme: Enhancing the Value Chain by Innovation from Farm to Market Place, Enhancing the Food Value 
Chain through Integrated Approach of Cutting-edge Technologies

Abstract No. 12

Pollinator decline effects on global crop yield and ecosystem crisis

Dharam Pal Abrol 
skuast jammu, Jammu, India 
dharam_abrol@rediffmail.com

The population of honeybees and other species that pollinate plants life are declining at alarming rate 
which has threatened the existence of plant life and this downward trend could damage dozens of 
commercially important crops.   A decline in pollinator populations is one form of global change that 
actually has credible potential to alter the shape and structure of terrestrial ecosystems. The decline in 
pollinator population and diversity presents serious threat to agricultural production and conservation 
and maintenance of biodiversity in many parts of the world. One indicator of the decline in natural insect 
pollinators is decreasing crop yields and quality despite necessary agronomic inputs. There is a need for 
discussion in the context of the world scenario on the causes of pollinator decline and future strategies 
to overcome the impending crisis.

Abstract No. 68

Perception of consumers toward imported and locally processed rice in Nigeria

Auwal Gindi, Ibrahim Bawa, Yahaya Kaka 
Department of Agricultural Economics and Extension, Faculty of Agriculture, Kebbi State University of Science and 
Technology, Aliero, Kebbi State, Nigeria 
gindiauwal@gmail.com

Many local rice processors in the study area are selling the locally processed rice at low price as compared 
to the imported one. Whether or not the price difference of locally processed rice gained more attraction 
of consumers over the Imported one is not certain. Therefore, there is need to have the knowledge of 
perception of consumers toward imported and locally produced and processed rice. Most of the rice 
produced in Kebbi State is processed using different processing methods. Available record shows that 
Nigeria produces 2 million tons of rice and consumes about 5 million tons, thereby, spends $800m on 
importation of the deficit of 3 million tons annually. Identifying the best form of processed rice that is 
more acceptable to consumers is of great benefit to rice producers and rice processors. The research 
covered Kebbi and Sokoto States, Nigeria. Descriptive statistics were used in achieving the objectives 
of the study. The result shows that 48% of the marketers sold locally processed rice, while 42% and 2% 
are selling semi locally processed and imported rice respectively. From the result of the study, form of 
processed rice more available in the market are 60% is locally processed rice 20% is imported, and 12% 
is semi locally processed rice.
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Abstract No. 70

Profit and technical efficiency estimation of onion farms in Aliero local government 
area of Kebbi state, Nigeria

Yahaya Kaka1, Abdullahi Auwal Gindi1, Haruna Suleiman Umar2 
1Kebbi State University of Science and Technology, Aliero, Aliero, Nigeria. 2Nasarawa State University Keffi, PMB 135, 
Shabu-Lafia Campus, Nasarawa, Nigeria 
ykgw72@gmail.com

The study investigated the profitability and technical efficiency of irrigated onion production in Aliero 
Local Government Area of Kebbi State, Nigeria. The primary data used for the study were developed using 
structured questionnaire administered to 120 randomly selected onion farmers. Descriptive statistics, 
farm budgeting (gross margin, net farm income, gross ratio, operation ratio, return on investment) and 
Cobb-Douglas stochastic frontier production function model were employed in analyzing the data. The 
result indicated that estimated gross margin; net farm income; gross ratio; operating ratio; and return on 
capital investment gives an estimated values of 427, 578.82 per hectare, 409, 642.25 per hectare, 0.24, 
0.21 and 3.46 respectively. The mean efficiency obtained was 83.6 % indicating that there was a 16.4 
% opportunity for improving efficiency. The result also showed that, farmers’ educational level, years 
of farming experience and access to extension service significantly influenced the farmers’ efficiency 
positively. It is recommended that relevant policies that would enhance the technical skill of the farmers 
and access to extension services should be developed by the stakeholders. 

Abstract No. 78

Effect of malting and mashing on malt barley (Hordeum vulgare L.) beta glucan content

Dinesh Kumar, Sneh Narwal, Vishnu Kumar, Ajit Kharub, Gyanendra Pratap Singh
ICAR-Indian Institute of Wheat & Barley Research, Karnal, India 
dkbiochem69@gmail.com

Barley beta glucans are special polysaccharides present in large proportion in the barley endosperm 
cell walls. During the process of malting, beta glucans are degraded and diastatic enzymes get entry for 
breakdown of starch. Therefore the genotypes intended for malting are expected to have lower beta 
glucan content and ideally there should be greater breakdown of beta glucans during malting process for 
higher malt extract recovery. Since barley is grown in winters in Indian sub-tropical plains as compared to 
temperate conditions of Europe, the biochemical constituents and consequently the quality of grain differs 
in Indian barley growing conditions and thus generation of information on different quality parameters is 
of paramount importance for malt barley improvement programme. To achieve this objective the barley 
genotypes with varied contents of beta glucans have been identified earlier and in this investigation 
breakdown pattern of beta glucans during the process of malting and mashing was studied to identify 
potential sources of this trait for malt barley improvement programme. A total of 20 genotypes were 
grown at ICAR-IIWBR farms and grains were than malted and then put to mashing. Beta glucan content 
was estimated in grains, malt and wort. The best performer genotypes were identified as SLOOP SA WL 
3167 and SLOOP VIC VB  9953. The genotype SLOOP VIC VB 9953 also had the highest malt beta glucanase 
activity. A direct correlation was observed between grain, malt and wort beta glucan content. These 
genotypes can be further used in the breeding programmes for malt barley improvement. 
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Abstract No. 121

Shelf life enhancement of fresh Pears using Tulsi (Ocimum sanctum) herbal edible 
coatings

Pramod Raghav, Mitu Saini
Jayoti Vidyapeeth Women’s University, Jaipur, India 
pramdraghav31@gmail.com

The present research was conducted to extend the shelf life of fresh pears by using bees wax and corn 
starch herbal edible coatings. The coatings were prepared from corn starch and beeswax by incorporation 
of aqueous Tulsi (Ocimum sanctum) extract. Corn starch and beeswax have good moisture and gas barrier 
properties while Tulsi (O. sanctum) extract acted as an antimicrobial agent in this coating therefore herbal 
edible coated pears have longer shelf life as compared to uncoated pears. Coated and uncoated pears were 
stored at ambient temperature (25 ± 5°C and 90 ± 6% RH) and low temperature (4°C) and were analyzed 
for the quality parameters such as Weight loss, Firmness, TSS, Titratable acidity, pH, Decay % and sensory 
evaluation. Beeswax herbal edible coating gave the best results in pear storage as compared to cornstarch 
herbal edible coating. On the other hand corn starch herbal edible coating also gave good results as 
compared to uncoated pears, it enhanced the shelf life of pears for 40 days at ambient temperature and 
60 days at low temperature (4oC), in case of beeswax herbal edible coating it increased the storage life 
of pears for 48 days at ambient temperature and 72 days at low temperature (4oC). Sensory evaluation of 
coated pears such as color, appearance, texture, overall acceptability was better for both conditions  as 
compared to uncoated. Therefore, it is concluded that the herbal edible coatings have potential to extend 
the shelf life.

Abstract No. 138

Food packaging and its hazardous repercussions

Iffat Ghani1, Mohd Zubair1, Afshan Tak2 
11Krishi Vigyan kendra, SKUAST-K, Pulwama, India. 22Sant Longwal Institute of Enginerring & Technology Sangrur 
Punjab, sangrur, India 
takzubair@gmail.com

Packaging is an essential part of a long-term incremental development process to reduce losses, that 
will have to employ a blend of technologies and processes. One of the most commonly used packaging 
materials these days is plastic. Plastic is versatile, lightweight, flexible, moisture resistant, strong, and 
relatively inexpensive. However, durable and very slow to degrade, plastic materials that are used in 
the production of so many products, ultimately, become waste with staying power. Plastic bag packing 
for hot edible items causes migration of harmful chemicals to food items. These include Styrene, which 
is carcinogenic, Phthalates and Bisphenol-A, which causes diabetes and diseases of the heart and 
liver. Therefore, it is high time we switch over to alternative materials for packing and transportation. 
Nevertheless, Kashmir, which is tourist spot with lush valleys and an abundance of greenery, remains 
unparalleled in terms of natural beauty and etched on every tourist’s wish list. Waste generation has 
reached alarming proportions in Jammu and Kashmir, and the state generates more than 700 tones of 
solid waste daily, compounded by the absence of proper landfill sites and scientific disposal methods. 
Now it is the high time for authorities to take initiatives to provide decent alternatives acceptable to all 
and educate the people on these alternatives.
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Abstract No. 153

Milk derived peptide as supportive diet ingredient in the prevention of osteoporosis 
modulates Bmp2 pathway

Taruneet Kaur, Rajeev Kapila, Suman Kapila 
National Dairy Research Institute, Karnal, India 
taruk04@gmail.com

Milk is a vital nutrient source for health and its astounding role in elevating bone mineral density has 
been manifested in various intervention studies. Along with calcium, milk comprises of other biologically 
active compounds viz. bioactive peptides, which are essential for promoting bone health. Osteoporosis 
a well-recognised bone disorder causes 8.9 million fractures annually and current anti-osteoporotic 
therapies are associated with many side effects, which encouraged us to identify alternative bioactive 
modulator peptide (PepC) from milk (a natural food source) as anti-osteoporotic agent. Since, elucidation 
of mechanism of osteo-anabolic PepC is crucial for comprehensive knowledge for its applied utility in 
functional foods, this study focuses towards biochemical signalling pathways evoked by PepC. Expression 
profiles of genes responsible for osteoblast proliferation and differentiation were observed; after four 
days of treatment of Rat calvarial osteoblast cultures with PepC by qPCR. Further, for pathway delineation, 
ALP activity, OCN (osteogenic marker) ELISA, bone mineralization assay and expression analysis of BMP2, 
RUNX2 and Smad1/5/8 were performed. PepC enhanced osteogenic marker genes significantly besides 
improved mineralisation process, indicating its therapeutic potential. Elevated BMP2, RUNX2 and Smad 
1/5/8 gene levels on peptide treatment as compared to control confirmed the role of PepC in stimulating 
bone signalling pathway. Moreover, expression levels for osteogenic markers and OCN ELISA in PepC 
treated cells were diminished in presence of BMP2 inhibitor. These results confirmed that PepC stimulates 
osteoblast differentiation through BMP2/Smad signalling pathway. Therefore, PepC, a milk-derived anti-
osteoporotic agent could be exploited in food supplements for the management of osteoporosis.

Abstract No. 189

Blending of linseed oil to edible oil to attain healthier omega-6 to 3 ratio and omega-3 
nutritional security

Anand Zanwar1, Pramod Farde1, Prakash Ghorpade2, P.K. Singh3, Mahabaleshwar Hegde2 
1ICAR-AICRP-Linseed Value Addition Center, Interactive Research School for Health Affairs, Bharati Vidyapeeth 
(Deemed to be University), Pune - 411043, Pune, India. 2Center for Innovation in Nutrition Health Disease, Interactive 
Research School for Health Affairs, Bharati Vidyapeeth (Deemed to be University), Pune - 411043, Pune, India. 3ICAR- 
Project Coordinating Unit Linseed, ICAR- Indian Institute of Pulses Research (ICAR-IIPR), Kanpur - 208024, Kanpur, India 
anandzanwar10@gmail.com

The per capita consumption of oil and oil based products is rising beyond the recommendation of ICMR 
and WHO. None of the edible oil have ideal omega-6 to omega-3 (O-6:O-3) ratio, most of it are rich in 
saturated fat and omega-6 PUFA. Major share of imported oil is palm oil which is nutritionally inferior 
and rich in saturated fats. Linseed is richest source of O-3 fatty acid (FA) and can improve omega-6 to 
omega-3 ratio of commonly used edible oil after blending. The present investigation was carried out to 
develop healthy edible oil blends using linseed oil (LO) and study nutritional profile, oxidative stability 
and sensory evaluation after domestic frying and evaluate storage stability at ambient temperature. Palm 
olein and coconut oil and their omega-3 blends using linseed oil were prepared. These edible oil and 
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their blends were studied for altered fatty acid profile, oxidative stability (frying and storing stability) and 
sensory evaluation using hedonic scale to evaluate acceptability.O-6:O-3 ratio was significantly improved 
and changes in oxidative stability parameters were within acceptable limits in both blends. O-3 FA was 
found to be stable in domestic fried products (upto 180°C for 15-20 min) based on oxidative stability data. 
Keeping quality (storage stability) of blended edible LO with vitamin E was established for the period 
of nine months at ambient temperature. Furthermore, LO blended with edible oils was also found to be 
acceptable. The overall stability of O-3 FA was significantly better in coconut oil compared to palm olein. 

Abstract No. 198

ABT Mini encapsulator- Gizmo for value addition in food

Divya Manjari K, Parthiban M, Karunakaran R 
Tamil Nadu Veterinary and Animal Sciences University, Chennai, India 
manjubrindha@gmail.com

The present invention relates to an automated and autocalavable mini encapsulator that can be operated 
without power and has wide potential for use in the food industry for encapsulating probiotic organisms. 
These probiotic organisms provide various health benefits for humans and animals when consumed in 
adequate amounts. This system provides pathway for encapsulating large amount of probiotic organisms 
that are used in feed formulations. It includes sample mixing unit, dispenser, dispensing ports through 
which different sizes of needles can be inserted to produce different sizes of microbeads simultaneously, 
a piston press to provide pressure which will be suitable for live cells, support stand for holding the above 
mentioned parts, collection beaker containing calcium chloride is placed under the stand for collection 
of microbeads. An electromagnetic stirrer is placed below the collection beaker to avoid clumping of 
microbeads. Thus, the present invention is low cost, heat resistant and produces large amount of probiotic 
microbeads in a short time. The advantages of the present invention, including but not limited to, are (i) 
the range of total volume of encapsulated material produced per hour is 500 ml-700 ml, (ii) the yield of 
micro beads per hour is 300 g beads and (iii) it yields various sizes of microbeads simultaneously by fitting 
different gauge of needles. The microbeads are formed in such a manner that the probiotic organisms are 
encapsulated within the gel structure and can sustain their viability until they reach their site of action.

Abstract No. 205

Development of stable protein rich soy composite compressed bar

Manoj Tripathi, Saroj Giri, Sumedha Deshpande, Amit Sharma
ICAR-Central Institute of Agricultural Engineering, Bhopal, India 
tripathimanoj007@gmail.com

Protein rich bar based on soya and cereal ingredients was formulated and prepared, packed in poly 
propylene (PP) and metallized packing (MP) materials. Proximate composition, mineral contents as well 
as changes in peroxide value (PV), free fatty acid value (FFA), browning,  vitamins, effect of water activity 
on lipid peroxidation,  microbiological sensory as well as textural parameters during storage under room 
temperature  (25°C) and 37°C temperature conditions were studied. The composite protein bar remained 
shelf stable for 3 months in PP and 5 months in MP under ambient and 37°C temperature conditions.
The metallized packaging film was found most suitable for packing bars for stability and acceptability.
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Abstract No. 206

Baking and nutritional characteristics of barnyard millet and defatted soy flour based 
biscuit

Lalan Sinha, Manoj Tripathi
ICAR-CIAE, Bhopal, India 
lksinhaicar@gmail.com

Defatted soy flour is a very good source of macronutrient protein whereas barnyard millet is very rich in 
micro nutrients and contains fiber, vitamins as well as plenty of minerals (especially iron and calcium). 
Now a days people are becoming more health and nutrition conscious and demanding nutrient dense 
health promoting foods. Hence barnyard millet (Echinochloa frumentacea L.) and defatted soy flours were 
incorporated in the standard formula for preparation of biscuits to study the effect of incorporation on 
physical, nutritional and baking properties of biscuit. It was observed that the incorporation of millet 
and defatted soy flours resulted in increase of spread ratio from 9.01 for control to 9.34 for 100 % for 
soy and barnyard millet based biscuits. The textural analysis of biscuit indicated that the cutting force 
for control was 28.18 N whereas the same for soy and barnyard millet based biscuit was 36.07 N. The 
color measurement indicated as the level of substitution of millet flour increased the yellowness index 
decreased and whiteness index increased. It was observed that 80% incorporation of barnyard millet 
flour can produce acceptable biscuits.

Abstract No. 216

Effect of consumption of soy flour on lipid profile of Wistar albino rat (Rattus norvegicus)

Punit Chandra
ICAR CIAE, Bhopal, India 
chandra.punit@gmail.com

Effect of consumption soy flour on the lipid profile in Wistar albino rat was studied. Full fat soy flour (FFSF) 
was prepared as per standard protocol from soybeans. Wistar albino rats (Rattus norvegicus) were fed on 
standard diet with prepared soy flour for four weeks. Total cholesterol, LDL, HDL and triglycerides levels 
were estimated at one week interval. Rats fed on unprocessed soybean were treated as control. Total 
cholesterol level in rats fed on soy flour was 83.17 mg/dl on initial day that decreased significantly to 78.56 
mg/dl. Cholesterol content increased significantly from 83.10 to 83.78 mg/dl in rats fed on unprocessed 
soybean after 4 weeks. Significant decrease in LDL level was observed in rats fed on processed FFSF whereas 
LDL level increased in rats fed on unprocessed soybean. No significant change was noticed in triglyceride 
level after soy flour consumption. Scoring pattern devised to assess the response of consumption of 
FFSF on lipid profile, indicated that processed full fat soy flour is good for consumption and unprocessed 
soybean is not recommended for consumption.
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Abstract No. 227

Novelty of debittering enzymes in the production of kinnow beverage

Manmeet Kaur, Param Pal Sahota, Neha Sharma
Punjab Agricultural University, Department of Microbiology, Ludhiana, India 
manmeetpaumb13@gmail.com

Citrus peel is the principle by-product of the citrus fruit processing industry and its disposal is a major 
problem. The peel being rich in naringin, limonin and carbohydrate content can be used in production 
of debittering enzymes such as naringinase, limonin dehydrogenase and β-glucosidase .The present 
study has been undertaken for production of debittering enzymes using citrus peel as a substrate and 
Clavispora lusitaniae as yeast. The debittering enzymes from C. lusitaniae holds potential for debittering 
of citrus juices and the bioprocess consists of production and purification and setting up a strong base for 
bio-enzymatic debittering of citrus juices. The limonin dehydrogenase enzyme has been purified to 1.14- 
fold with 33.98% recovery, 29.25 IU activity which resulted in 86.43% degradation of limonin in  juice by 
catalyzing oxidation of limonin –A-ring lactone to the non-bitter 17-dehydroxylimonoate. The debittering 
naringinase enzyme was purified to1.68 fold, having 24.8IU activity,  reduced 57.93% naringin into non-
bitter bioactive compound naringenin.The flavour enhancing β-glucosidase with activity 14.68 IU was 
purified to 1.18 fold which resulted in the increase in glucose content upto 4.25µg/ml in Kinnow juice. 
The physiochemical parameters in Kinnow beverage after 30 days of storage at 4°C revealed  maximum 
reduction in limonin (86.10%)  and naringin (94.84%)  content  but it increased acidity by 51.58% and 
total sugar content by 53.95µg/ml.The enzymatic debittering is advantageous as it is highly specific, non-
toxic, efficient and convenient for large scale commercial debittering of citrus juices and all nutraceutical 
compounds (flavonoids, flavones, vitamins) formed are retained in the debittered Kinnow beverage.

Abstract No. 237

Aonla, a semi-arid fruit: Qualities and their storage 

Paramveer Singh 
SKN College of Agribusiness Management (SKNAU, Jobner), Jaipur, India 
paramveersingh7656@gmail.com

Aonla (Emblica officinalis Gaertn) is also known as Indian gooseberry. Its fruits are a good source of Vitamin 
C and have medicinal value. It belongs to family Euphorbiaceae. Its fruits are widely used in pharmaceutical 
and processing industries because of the presence of some useful neutraceuticals like ascorbic acid and 
polyphenols. It has acrid, cooling, diuretic and laxative properties. Aonla fruits are also preferred for 
Murabba making. For  Murabba making, average fruit weight should be 30g with light stone. Dried fruits 
are useful in haemorrhages , diarrhea , dysentery , anaemia , jaundice , dyspepsia and cough. Fruits are 
commonly used for preserving (murabbas), pickles, candy, jelly and jam. Aonla is used in the indigenous 
medicines (Ayurvedic system) viz. trifla and chavanprash. Besides fruits, leaves, bark and even seeds are 
being used for various purposes. Fruit are large size, light yellow at full maturity. An aonla preserve, called 
aonla murabba is a processed product consumed in India , and is an important product in the indigenous 
system of medicine. It contains good concentration of ascorbic acid (660 mg per 100g of pulp). Fruits 
have poor shelf life and the TSS of juice is 10%.
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Abstract No. 257

Effect of abrasive pre-treatment on drying rate and quality characteristics of grape 
raisins

D.A. Pawar1, S.K. Giri1, A.K. Sharma2 
1ICAR-Central Institute of Agricultural Engineering, Bhopal, India. 2ICAR-National Research Center on Grapes, Pune, 
India 
dilip.agroneer@gmail.com

There is intensive use of chemicals in existing process of raisin making. These chemicals trigger the food 
safety issues in raisin and disposal of solution after use creates environmental pollution. An alternative 
physical pre-treatment with superficial abrasion of wax cuticle of grape berries has been studied at 
laboratory scale. The abrasive surface was made of emery paper (120 grit) lined inside the rotating drum. 
The treatment time and rotational speed of abrasive drum affected wax removal and drying rate of grapes. 
Increase in treatment time reduced the drying time of grapes. The treatment time of 10 min and rotational 
speed of 30 rpm resulted in better drying of grapes without any damage to 1erries. Excess treatment 
time (>12 min) and rotational speed (>30 rpm) caused damage to berries resulting into sticky raisins. The 
treated samples took about 50-55 h in hot air dryer (at a temperature of 55°C) and 85-90 h in solar dryer. 
The conventional chemical treated samples took about 3 days in hot air and 5 days in solar dryer for the 
preparation of raisins. The browning index of prepared raisins was in the range of 26.19 to 29.74. Solar 
dried samples retained better colour of raisins (BI=26.19) than other methods. The over treated samples 
produced slightly brown raisins (BI=33.15). Browning index and textural properties of prepared raisins 
with abrasive pre-treatment were at par with chemical treated raisins. The abrasive pretreatment system 
could be scaled up and adopted in process of raisin making to produce safe raisins. 

Abstract No. 309

Effect of drying conditions on the bioactive compounds of Safed musli (Chlorophytum 
borivilianum) and Shatavari (Asparagus racemosus) roots

Arya Mohan1, Debabandya Mohapatra1, Dilip Pawar 1, Bharat Modhera 2, Punit Chandra 1 
1ICAR-Central Institute of Agricultural Engineering, Bhopal, India. 2Maulana Azad National Institute of Technology, 
Bhopal, India 
aaryajmohan@gmail.com 

Medicinal root crops like Safed musli and Shatavari are valued for their medicinal properties. While fresh 
roots have limited shelf life, drying is an important step in preserving the biomass. It is necessary to adopt 
a drying method, which consumes less energy; at the same time minimises the losses of the heat labile 
bio-active compounds like saponin. In this study, different drying methods were employed, such a hot 
air drying, solar drying and freeze drying of samples pre-treated with alum solution, so as to devise a 
best drying protocol for the medicinal tuber root crops. Fresh peeled samples were treated with 5% alum 
solution for 30 minutes prior to drying at different temperatures (45°C, 55°C, 65°C) in a hot air cabinet 
dryer. The same was performed in a hybrid solar dryer and freeze dryer. Peeled root crops without alum 
solution treatment were the control sample. Saponin content in the samples were analysed using FTIR and 
antioxidant activity was determined using DPPH scavenging method. It was observed that with drying 
temperature, the drying time decreased in the cabinet dryer. Besides, alum treated samples had faster 
drying rate as compared to the untreated ones. Samples dried in solar dryer and freeze dryer had retained 
more saponin and DPPH scavenging activity as compared to the samples subjected to hot air drying. 
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Abstract No. 337

Linking small farmers to market: empirical evidence from producer companies

Manesh Choubey
Sikkim University , Gangtok , India 
mchoubey@cus.ac.in

Producer Company is a body corporate registered under the Companies Act, 1956, and having specified 
objects and activities. Basic requirement for group formation and issues involved in formation and 
nurturing of producer Group Company has been discussed. The study focuses on different Producer Groups 
and organizations in Bihar, Jharkhand and Madhya Pradesh and critically analyzes the basic requirements 
for the formation of a group, the issues involved, and stages in formation and growth of producers’ groups. 
Study also covered the institutional framework available for Farmers Producers’ Organization, ownership 
pattern and governance issues not only in Producer Groups (PGs) but also in FPOs. The data were collected 
from 7 producer groups and their 700 group members (100 from each producer group) to understand the 
dynamics of producer group company.  Most of the group members (94.29%) stated that they were getting 
low price of their produce, therefore, they organized to form producer group. Three fourth of the group 
members stated that ineffective marketing system was the reason behind formation of producer group.

Abstract No. 375

Pre-harvest sprays of Surround WP®, reduces storage disorders and improves 
postharvest quality of ‘Delicious’ apples

R R Sharma, V R Sagar
IARI, New Delhi, India 
rrs_fht@rediffmail.com

For organic fruit production, several Good Agricultural Practices (GAPs) have been standardized. Of several 
such practices, particle film technology (PFT) has emerged as one of the most promising technologies. 
This technology includes the development of aqueous formulations from chemically inert mineral 
particles, which exhibit several desirable effects on fruits. A few kaolin-based films such as Surround WP®, 
Parasol® and Anti-stress-500®, are commercially available worldwide but Surround WP® has become the 
most accepted kaolin-based film. Several countries have commercialized Surround WP® but no attempt 
has yet been made in India. Hence, a systematic study was conducted on the effects of Surround WP® on 
‘Royal Delicious’ apple in India. Our results revealed that Surround WP®-treated apples developed very 
good red colour (Hunter ‘a’ value=52.4±0.2), have high anthocyanin content (Hunter ‘a’ value=52.4±4.9) 
and have high total anthocyanin content (29.0 ± 2.9 mg kg–1 FW) and exhibited lower rates of respiration 
and ethylene evolution than untreated fruits.   The incidence of storage disorders such as bitter pit (1.8 ± 
0.33 %), brown core (2.3± 0.3%) and water core (1.1± 0.22 %) was significantly reduced in Surround WP 
® treated apples during storage. Thus, it can be concluded that this technology has great future as it can 
become an integral part of organic fruit production in India. It will also help in improving the cosmetic 
appeal of fruit with reduced disorders during storage. 
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Abstract No. 385

Combined effect of browning inhibitors and modified atmospheres on quality of lightly 
processed fruits

Shruti Sethi1, Sangeeta Gupta1, Pushpendra Kumar2 
1IARI, New Delhi, India. 2CAU, IMPHAL, India 
docsethi@gmail.com

The need for convenience, variety and availablity of less time to consumers for devoting in the kitchen 
has led to an increase in the demand for lightly processed products having fresh-like attributes. Proper 
pretreatment and packaging of these lightly processed products helps to deliver safe, wholesome and 
stable products. Combined application of browning inhibitors and modified atmosphere packaging was 
carried out to keep the cut fruits fresh and safe for prolonged periods. Hence, attempts were made to 
extent the availability of high-value pomegranate arils and apple wedges using browning inhibitors and 
modified atmosphere storage. It was observed that absence of oxygen or reduced oxygen concentration 
in the retail packs of pomegranate arils and/or apple wedges resulted in the enhancement of the shelf 
life. Browning inhibitors acted in conjunction with the modified atmospheres to retain the overall quality 
of the lightly processed fruits under low temperature storage.  Pomegranate arils pretreated with citric 
acid and packed under 100% nitrogen environment showed maximum retention of anthocyanins, total 
antioxidant activity and total phenolics with no visual spoilage or colour change. There was minimal 
microbial contamination and the arils were safe for human consumption for a period of 10 days. Similarly, 
combined treatment of browning inhibitor treatment alongwith modified atmospheres (5% O2 + 5% CO2) 
effectively extended the storage life of apple wedges upto six weeks under cold storage.Microbiological 
analysis of the samples revealed that all samples were fit for consumption till end of storage.

Abstract No. 387

Effect of pretreatment, drying conditions and storage temperature on the shelf life of 
dried tomato and bell pepper powder

Ramandeep Kaur, Kamaljit Kaur, Preeti Ahluwalia, Poonam A Sachdev
Punjab Agricultural University, Ludhiana, India 
rsandhu047@gmail.com

In this study, the effect of various pre-treatments (0.1 % citric and 0.1 % ascorbic acid) was investigated 
in tomato and bell pepper. Dipping in distilled water (control) for tomatoes and blanching at 85o C for 
3-5 min, 0.1% ascorbic acid, control for bell pepper), drying conditions (40oC, 50oC, 60oC) and storage 
temperature (under refrigerated conditions) on the shelf life of tomato (var. Punjab ratta) and bell pepper 
(var. Indira) powder were studied. Dried powders (9 samples) stored in HDPE packaging were analysed for 
six months at the interval of 15 days for various parameters such as total solids, non-enzymatic browning, 
acidity, total sugars, reducing sugars, vitamin C, antioxidant activity, total phenols, flavonoids, carotenoid, 
lycopene and chlorophyll. A significant decrease was observed in all the studied parameters in samples 
dried at 40oC and 50oC for both tomato and bell pepper powders irrespective to pre-treatments. More 
retention of vitamin C, total phenols, antioxidant activity, carotenoid, chlorophyll and lycopene was 
observed in ascorbic acid pre-treated samples dried at 60o C even after storage of six months. With the 
storage period, non-enzymatic browning increased, whereas no significant change was observed in 
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total soluble solids, total sugars and reducing sugars. Thus, it can be concluded that lower drying time 
and storage temperature contribute to better retention of all the chemical attributes in tomato and bell 
pepper during drying. 

Abstract No. 399

Get people to eat insects: A comparative nutritional analysis

Neha Trivedi1, Patricia Kiewhuo2, L.N. Kakati2, M.K. Dhillon1 
1Division of Entomology, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Department of Zoology, 
Nagaland University, Hqs., Lumami, Nagaland, India 
nehatrivedi36921@gmail.com

Food and Agriculture Organisation (FAO) warns for global famine within next 50 years, and scientists 
have started exploring alternative sources of protein from various sources including insects. The insects 
play an important role in the history of human nutrition, and these are being promoted as an alternative 
sustainable source of protein for humans and animals. The nutritional value of insects depends on many 
factors, e.g., species, developmental stage of insect, sex, diet, and climatic conditions. In this study, we 
procured some prominent phytophagus insect species from Delhi region (white grub, mole cricket, field 
cricket, stem borer, brown grass hopper, green grasshopper, white grasshopper) and some commonly 
consumed insect species by tribal people of Nagaland (bamboo larvae (roasted and fresh), wood larvae 
(roasted and fresh), Eri larvae (roasted and fresh), grasshopper and dragonfly nymph). The collected insect 
species were analysed for their nutritional value viz., crude protein, total sugar, total solids and moisture 
content. We observed that insects collected from Delhi region were found to be rich in protein content 
(13 to 96.8 mg/g) while species from Nagaland region were rich in sugar (2 to 17 mg/g dry weight).   Total 
soluble solids were observed to be in the range of 7.1 to 88.9% and moisture content from 11.08 to 92.8%. 
It led to concluded that there was a great variation in the nutrition content of insects species collected 
from two different climatic zones of India. 

Abstract No. 542

Elevated CO2 level in air counteracts the detrimental effect of rise in temperature on 
grain quality of rice

Shweta Singh1,2, Madan Pal Singh1, Altaf Ahmad3, TO Siddiqi2, Divya Shah1 
1IARI, New Delhi, India. 2Jamia Hamdard, New Delhi, India. 3Aligarh Muslim University, Aligarh, India 
shwetashiv.friends@gmail.com

Two contrasting rice cultivars namely Nagina22 (heat tolerant check) and a popular mega variety, Swarna 
were subjected to ambient and high temperatures (3ºC±1) in combination with ambient and elevated 
CO2 (570±20 ppm) environments in open top chambers (OTCs) to assess individual and combined effects 
of elevated temperature and CO2 on physical and nutritional grain quality. High temperature (HT) stress 
reduced the brown rice yield, milled rice yield, head rice yield, non-structural carbohydrates (NSC), organic 
carbon(C) concentration and   carbon/nitrogen (C/N) ratio but enhanced the hull, chalkiness, crude 
protein, true protein, nitrogen(N) and mineral contents. However, all these traits except head rice and 
chalkiness percent showed reverse response to elevated CO2 (EC) levels of air in both rice cultivars. Head 
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rice and chalkiness showed negative response to both HT and EC, and finally led to an additive reduction 
under combined effect of HT and EC. The remaining physical and nutritional quality traits, however, were 
neutralized by the negative and positive effects of HT and EC, respectively under their combination and 
finally recorded near to the ambient condition. Thus, the physical and nutritional quality traits of both 
types of rice cultivars are likely to be least affected under changing future climatic scenarios. 

Abstract No. 544

Improving quality and digestibility of Gluten-Free Amaranth Pasta using Hydrocolloids

Vishnu Anand1, Shalini G. Rudra1, Eldho Varghese2, Rakesh Bhardwaj3 
1Indian Agricultural Research Institute, New-Delhi, India. 2Central Marine Fisheries Research Institute, Cochin, India. 
3National Bureau of Plant Genetics Resources, New-Delhi, India 
vishnu090193@gmail.com

Celiac disease is one of the most common food intolerance prevailing in the world, and the only remedy is 
its life-time avoidance. With the increase in awareness of this disorder the demand for an array of gluten-
free (GF) foods has significantly increased. Therefore, present study was conducted for developing GF 
pasta using amaranth and barnyard millet flour as base materials. Pasta based on these nutri-grains would 
also be nutritionally superior compared to semolina, or rice, potato based gluten free alternatives in the 
market. For attaining GF pasta quality similar to commercial pasta, high temperature drying technique 
and hydrocolloids were employed. Extruded flours for pasta making were selected over their raw form 
owing to their superior machinability, hydration and pasting properties. The blend containing equal 
proportion of extruded amaranth and barnyard millet yielded better sensory, cooking and textural quality. 
High temperature-high humidity (95oC, 90%) drying conditions were applied which resulted in significant 
increase in firmness and reduced the stickiness of pasta. To improve textural quality further, hydrocolloids 
like guar gum, succinylated starch and emulsifier were incorporated in various proportions according 
to Box Behnken design. After optimization, the hydrocolloids supplemented gluten-free pasta recorded 
textural attributes closer to commercial semolina pasta with a variation of 6%, 32% and 14.8% in terms 
of lower firmness, stickiness and cutting force. Also, the optimised pasta was found to have higher rate 
of protein digestibility over commercial semolina pasta.

Abstract No. 547

Effect of improver enzymes on the rheology and storage characteristics of gluten-free 
amaranth bread

Vikono Ksh1, Shalini Rudra1, Eldho Varghese2, Rakesh Bhardwaj3 
1ICAR-IARI, New Delhi, India. 2ICAR-CMFRI, Tamil Nadu, India. 3ICAR-NBPGR, New Delhi, India 
vikonoksh@gmail.com

Celiac disease is one of the most common food intolerance prevailing in the world, and the only remedy is 
its life-time avoidance. With the increase in awareness of this disorder the demand for an array of gluten-
free (GF) foods has significantly increased. Therefore, present study was conducted for developing GF 
pasta using amaranth and barnyard millet flour as base materials. Pasta based on these nutri-grains would 
also be nutritionally superior compared to semolina, or rice, potato based gluten free alternatives in the 
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market. For attaining GF pasta quality similar to commercial pasta, high temperature drying technique 
and hydrocolloids were employed. Extruded flours for pasta making were selected over their raw form 
owing to their superior machinability, hydration and pasting properties. The blend containing equal 
proportion of extruded amaranth and barnyard millet yielded better sensory, cooking and textural quality. 
High temperature-high humidity (95oC, 90%) drying conditions were applied which resulted in significant 
increase in firmness and reduced the stickiness of pasta. To improve textural quality further, hydrocolloids 
like guar gum, succinylated starch and emulsifier were incorporated in various proportions according 
to Box Behnken design. After optimization, the hydrocolloids supplemented gluten-free pasta recorded 
textural attributes closer to commercial semolina pasta with a variation of 6%, 32% and 14.8% in terms 
of lower firmness, stickiness and cutting force. Also, the optimised pasta was found to have higher rate 
of protein digestibility over commercial semolina pasta.

Abstract No. 550

Development and quality assessment of cheese spread prepared by using Paneer, 
Mozzarella & Cheddar Cheese

Shanker Suwan Singh
SHUATS, Allahabad, India 
shanranu@yahoo.co.in

The present study was conducted on the development and quality assessment of cheese spread prepared 
by using paneer, mozzarella and cheddar cheese. Control (T0) was prepared by adding cheddar cheese, 
stabilizer (sodium citrate), emulsifier (glycerol monostearate), salt and required amount of water, to obtain 
more than 40% total solid. The other   treatments were prepared with varied ratios of paneer, mozzarella 
and cheddar cheese viz., T1(50:50:05), T2 (50:50:10), T3 (50:50:15), T4 (60:40:05), T5 (60:40:10), T6 (60:40:15), 
T7 (70:30:05), T8 (70:30:10), T9 (70:30:15), T10 (80:20:05), T11 (80:20:10), T12 (80:20:15), T13 (90:10:05), T14 (90: 
10:10), T15 (90:10:15), respectively with the addition of permitted emulsifier, stabilizer and salt. Each 
preparation was processed at 60⁰C for 3-5 minutes.  Maximum fat content was in observed in T3 (19.39%) 
while lowest was recorded in T13 (17.22%). Highest moisture content was recorded in samples containing 
lowest paneer content (T1-T3), while a lower range (58.06%-58.08%) was observed in treatments T13-T15 that 
had maximum proportion of paneer. The protein content was least in T1-T3 (17.56%-17.39%) having the 
minimum proportion of paneer while highest protein content of 19.34%-18.95% was found in treatments 
T13-T15. Carbohydrate content was in the range of 2.82% (T1) to 3.33% (T13). Sensory evaluation results 
indicated that all the cheese spread had high sensory ratings for all the selected attributes evaluated. Of 
all rthe combinations, treatment T1 (50:50:05) was found to be the most acceptable based on the highest 
scores for color and appearance, flavor aand taste, body and texture and overall acceptability. 
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Abstract No. 553

A review on value addition potential of Ber fruit grown in Bundelkhand region of India

Amit Kumar Singh, Ghanshyam Abrol, Ranjit Pal
Rani Lakshmi Bai Central Agricultural University, Jhansi, Uttar Pradesh, India 
amitsinghbckv@gmail.com

Ber fruit belongs to genus Ziziphus of family Rhamnaceae and grown systematically and unsystematically 
in Bundelkhand region of central India. The fruit is ideal for growing in tropical and subtropical climate 
and also for low rainfall area like Bundelkhand region. The region consists 14 districts in which 7 districts 
from Uttar Pradesh and remaining 7 districts from Madhya Pradesh that is best suitable for its cultivation. 
Fresh ber fruits are difficult to store due to high perishability and rapid deterioration in quality during 
storage. Therefore, making of processed products viz., powder, preserve, candy, chutney, jam and jelly 
is ideal for minimizing the wastage and providing year round availability in the market. The fruit is very 
important from nutritional point of view, which contains 85.9 % moisture, 12.8 % carbohydrates, 0.8 % 
protein, 0.1 % fat, 0.8 % iron, 0.03 % each of calcium and phosphorus and 70 IU vitamin A/100g with an 
energy value 55 calories/100g. It indicates that the fruit is richer than apple and mango in vitamin C, and 
contains more phosphorus and iron than oranges. Since, there is no commercial product available in the 
market prepared from ber, the development and popularization of different value added products from 
it will be beneficial to aspiring entrepreneurs who are looking for new products and also simultaneously 
it can help  uplift the economy of growers. 

Abstract No. 567

Functional Blends from Aonla, Beetroot and Ber

Shalini Rudra, V R Sagar, Gyanendra Singh
ICAR-IARI, New Delhi, India 
gaurshalini@gmail.com

Aonla, Ber and Beetroot are recognized as Super foods and are valuable source of phytoceuticals for 
boosting immune system, metabolism and health. These three crops are harvested in same period and 
are available in plenty in season. However no significant processing occurs for these produce owing to 
their peculiar taste. Although the awareness of their functional properties has led to creation of potential 
market for their products, simple processing techniques are not available. Different blends of these three 
fruits were dehydrated in two forms. One with admixture of sugar and other without any additives. Simplex 
Centroid Design Mixture design with  ten combinations was employed and the responses were analyzed 
using regression analysis. The blends were then optimized for phenols, flavonoids, betalains, ascorbic acid 
and taste. The optimized sugar based blends were used to prepare osmo-dehydrated candies; and fruit 
bar. The other form was used to prepare spiced instant drink powder with help of artificial sweetener. 
Thus simple technologies can be used for processing these under-utilized crops for deriving convenient 
functional foods.
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Abstract No. 569

Urban Farming: Approach to connect digital generation to soil with simplified and 
optimised techniques of farming.

Smita Gyan
Shanvats Foods Private Limited, Bangalore, India 
smita@apoorvafood.com

Urbanisation have taken a toll on green India to an extent that cities have reduced to jungles of concrete. 
With less spaces available in cities farming seems to be an alien topic for people who spends maximum 
time with their digital gadgets. Complete dependency on supermarkets for any farm produce keeps 
younger generation away from the experience of farming. With least spaces available in cities, urban 
farming can be saviour for people who wants  organic experience of farming. Traditional farming seems 
to be synonymous with huge space, but with recent techniques and space optiozation small spaces like 
balconies and terraces can be very well utilised for food farming and decorative farming. Vertical garden, 
hydroponics, are few space optimisation techniques in farming sector which can help to connect the 
urban generation with the farming sector. Produce might not be at a commercial level but with little bit 
of training and assistance these small spaces can be utilised for farming sufficient for city households. 
Creating awareness about urban farming with the help of workshops and live farm within the reach 
of cities can be most effective methods. Live laboratory farm to demonstrate how small spaces can be 
utilised for farming of household produce like vegetables and flowers. The connect with soil will help the 
younger generation to attach with nature and detach from digital gadgets which has become a serious 
problem among kids, teens and adults. 

Abstract No. 580

Effects of pre-treatments on the moisture and fat content of sub- baric fried chips

Sudheer K P1, Pooja M R2, Ranasalva N2 
1Kerala Agricultural University, Thrissur, India. 2Centre of Excellence in Post Harvest Technology, Thrissur, India 
drkpsudheer@gmail.com

Sub-baric frying is a promising technology for the production of low fat fried products with improved 
quality. At such reduced pressures(<10 kPa) the boiling point of water in the food and the smoke point 
of frying oil is reduced. It results in minimal change in oil quality, whilst offering desired organoleptic 
properties without loss in nutritional value. The advantage is that the oil quality is retained and the oil 
can be reused more than 60 times. In the present study, attempts were made to improve the quality of 
vacuum fried ripened banana chips and bitter gourd chips. and reduce their residual oil content. The effect 
of different pre-treatments like blanching cum drying, edible gum coating and freezing on the quality of 
vacuum fried chips were determined with control (un-treated) and atmospheric fried chips. All samples 
were pre-treated and then fried in blended oil at frying condition of 100ºC, 6 kPa and 10 min. The quality 
attributes like moisture content, oil content, water activity, colour values and sensory characteristics were 
determined for all products. The atmospheric fried chips had high oil content (20.32%) followed by the 
frozen (8.51%), control (4.43 %), edible gum coated (4.18%) and blanchedcum dried chips(3.26%). The 
results showed that the untreated vacuum fried chips followed by centrifugation at 1000 rpm for 5 min 
had low residual oil content and appreciable consumer acceptability. The vacuum fried chips could be 
stored for more than six months under active modified atmosphere packaging using nitrogen flushing.



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 310

Food Science & Value AdditionDay-1 :  21 February, 2019

Abstract No. 604

Rapid detection of Ochratoxin in dried grape fruit using ATR-FTIR Spectroscopy and 
Multivariate analyses

Anjan Borah1, Pranital Jaiswal1, Rahul Kumar2, Gerard Abraham1, Kairam Narsaiah2, Shyam Narayan Jha3 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-Central Institute of Post-Harvest Engineering 
and Technology, Ludhiana, India. 3KAB-II, Indian Agricultural Research Institute , New Delhi, India 
anjanborah@gmail.com

Ochratoxin (OTA) has been found to be responsible for Balkan Endemic Nephropathy and the development 
of urinary tract tumors in humans including children. Effort has been made to detect OTA in dried grape 
fruit non-destructively using ATR-FTIR Spectroscopy. Stock solution of 1ppm OTA was prepared in double 
distilled water. Grape fruit extract was spiked with OTA to yield five different concentrations of 5, 10, 
15 and 20 ppb. Grape juice without OTA supplementation was considered as control. Altogether, 150 
spectra of controlled (pure grape fruit extract) and adulterated samples were acquired. Spectra revealed 
significant differences among pure and OTA spiked samples in the spectral regions 2406-2306 cm-1, 
2989-2802 cm-1 and 3259-3024 cm-1, respectively. Peak in the spectral region 2406-2306 cm-1 is attributed 
to complex chemical structure of OTA. Peak in the spectral range 2989-2802 cm-1 and 3259-3024 cm-1 
signifies C-H stretching and N-H stretching band of amide. Principal component analysis (PCA) showed 
significant clarity in clustering of samples (p≤0.05). The results indicated that it is feasible to preliminarily 
screen contaminated dried fruits with low concentration of OTA using ATR-FTIR Spectroscopy. Rapid 
detection of OTA in dried fruit would help to reduce the risk of nephrotoxic and hepatotoxic effects mainly 
responsible for kidney and liver cancer. Additionally dried fruit samples could be monitored online to 
avoid greater losses.

Abstract No. 606

Functional and nutritional characteristics of low amylose rice extrudates blended with 
carambola pomace and bhimkol

Anjan Borah1, Mainao Alina Gayary2, Nikihil Mehnot2, Deepjyoti Kumar Das2, Dipankar Kalita2, Rupak 
Mukhopadhya2, Charu Lata Mahanta2 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Tezpur University, Tezpur, India 
anjanborah@gmail.com

The low amylose content in choukua rice (native of Assam) gives the desirable eating quality to the 
products. Bhimkol (Musa balbisiana, ABB), rich in micro-nutrients could be used for formulation of nutritious 
and healthy food products. Carambola pomace (Averrhoa carambola L.) rich source of dietary fiber could 
be utilized to enhance dietary fiber content in extruded food. The low amylose rice (Oryza sativa) flour 
blended with bhimkol(Musa balbisiana, ABB) and Carambola pomace (Averrhoa carambola L.) flour was 
extruded to prepare extruded snacks in a single-screw extruder. Extrudates developed from low amylose 
rice had showed considerable amount of minerals (Mg 14.54 mg/100g and K 29.24 mg/100g), dietary fibre 
content of 21.35 g/100g and energy value of 405.5 Kcal/100g, respectively. The micrographs at 500x to 
1000x showed exposed fibre ends and voids at the surface of extruded samples, which might be due to 
dilution of starch and under gelatized fiber content remained there itself. Results of MTT-proliferation study 
showed negligible cytotoxic effect on human embryonic kidney (HEK293) cells. Overall acceptability of the 
extrudates was found to be 7.8 and colour was affected by the levels of seeded banana and caramblola 
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pomace. The formulated extruded product from low amylose rice, seeded banana flour and pomace 
obtained as the by-product of carambola juice industry that helped to enrich the product with minerals 
and functional ingredients, has a great potential for making different low cost ready to eat cereal products.
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Theme: Animal Sciences-Livestock, Dairy & Poultry, Livestock Production, Breeding and Management

Abstract No. 13

Molecular characterization of Exon 1 Of Ripk2 gene in Vechur cattle

Fathima Jasmin A T
National Diary Research Institute, Karnal, India 
fathimajasmuni@gmail.com

The molecular characterization of exon 1 of RIPK2 gene in Vechur cattle was carried out. Bos indicus breeds 
show high tick resistance as compared to Bos taurus. Vechur is a native cattle breed of Kerala. It is observed 
that Vechur cattle are tick resistant than crossbred cattle reared under same condition. Genomic DNA 
was isolated from blood of eight number of Vechur cattle. Primers were designed  and all the  samples 
were subjected to PCR. Analysis of electrophoresed gel under gel documentation system revealed the 
presence of a 177 bp band in all the samples. The PCR amplified samples were sequenced and on analysis 
it was found that all the sequence were identical. BLAST analysis of the region showed 100% identity with 
exon 1 of Bos taurus with 100% query cover.

Abstract No. 38

The application of Zoo-FISH to explore the chromosomal rearrangement in Indian gaur 
(Bos gaurus)

Anupama Mukherjee1, Sabyasachi Mukherjee2, Imusosang Longkumer2, Kheza-vito Vupru2, Chandan 
Rajkhowa3 
1ICAR-NDRI, Karnal, India. 2ICAR-NRC on Mithun, Dimapur, India. 3Former Director, ICAR-NRC on Mithun, Dimapur, India 
writetoanupama@gmail.com

Gaur is the largest existing wild bovine found in South and Southeast Asia and is characterized with 
dorsal ridge immediately above the shoulder, massive body and white stockings in all four legs. The 
diploid chromosome number in Gaur was observed as 58. The karyotype and cytogenetic analysis 
indicated relative length ranged from 3.05-8.88% and centromeric index indicated that all autosomes 
except chromosome number 1 are acrocentric, Chromosome 1 and X chromosome were sub metacentric, 
whereas, Y chromosome was metacentric in morphology. The molecular cytogenetic techniques were 
used to identify chromosomal rearrangement in number 1 autosome in contrast to cattle and thereby 
reduced diploid number from 60 to 58 in gaur. The bovine specific probe along with custom probe 
were used and result  indicated   the centric fusion of chromosome number 2 and 28 of cattle resulted 
in formation of chromosome number 1, submetacentric in morphology. This cytogenetic landmark is 
useful in studying the karyotypic evaluation of Gaur and can serve as a marker for future conservation 
and selection programme.
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Abstract No. 48

Construction of selection criteria for haemonchus contortus resistant strains of Avikalin 
and Malpura sheep

G. R. Gowane, C. P. Swarnkar, S. S. Misra, Rajiv Kumar, Arun Kumar
Central Sheep & Wool Research Institute , Avikanagar, India 
gopalgowane@gmail.com

Breeding for resistance against nematodes has become the need of hour. ICAR-CSWRI has developed 
Haemonchus contortus resistant strains of Avikalin and Malpura sheep through a breeding program since 
2004 aiming to assess the genetic parameters for nematode resistance in these population and also to 
develop suitable selection criteria targeting resistance as well as growth. The data on 1240 Avikalin and 
2172 Malpura sheep generated over 13 years (2004-2016) for FEC along with deep pedigree and growth 
records for live weight at 6 (6WT) and 12 month (12WT) were utilized for present investigation . Results 
revealed moderate heritability (h2) for pre-drench log transformed FEC (LFEC) in Avikalin (0.21±0.06) and 
Malpura (0.18±0.04) sheep. The post-drench h2 for LFEC was low in Avikalin (0.04±0.03) as well as in Malpura 
(0.11±0.03). Effective selection program can be carried out for further improving the resistance against H. 
contortus in both the population using pre-drench LFEC estimates. The genetic correlation between the 
pre-drench LFEC and growth traits was not in the desired direction. Existence of substantial genotype x 
environment (GxE) interaction was seen in Malpura sheep with major shift in ranks based on pre-drench 
LFEC as that of post-drench LFEC owing to genetic correlation of 0.65±0.15. The GxE interaction was 
absent in Avikalin sheep. Unreliable genetic correlation between growth and LFEC does not warrant a 
multi trait selection index development. The independent selection for LFEC followed by corrected 6WT 
can precisely help in achieving the goal of improving growth in nematode resistant sheep.

Abstract No. 49

Effect of selective genotyping on bias and accuracy in genomic prediction of breeding 
values

G. R. Gowane1, Sang Hong Lee2, S. S. Misra1, Arun Kumar1, Julius H. J. van der Werf3 
1Central Sheep & Wool Research Institute, Avikanagar, India. 2Centre for Population Health Research, School of 
Health Sciences and Sansom Institute of Health Research, University of South Australia, Adelaide, Australia. 3School 
of Environmental and Rural Sciences, University of New England, Armidale, Australia 
gopalgowane@gmail.com

In a typical animal breeding program with a shift towards genomic selection from pedigree selection, 
the top ranked animals are usually genotyped and used in the reference population. The aim of this 
study was to evaluate the performance of genomic prediction for various scenarios where top and 
bottom ranked, and also phenotypic contrast candidates are selectively genotyped.  In theory, creating 
phenotypic contrast should help to better estimate SNP effects. It was observed that the accuracy of 
genomic breeding value prediction was highest in phenotypic contrast group, followed by top selected 
and bottom selected scenarios. The variance of relationship in top selected was higher resulting in better 
accuracy as compared to bottom selected, however the phenotypic contrast group, in spite of having 
lower variance of relationship than top scenario, had better prediction accuracy for GEBV. This was possible 
due to better estimation of SNP effects in phenotypic contrast scenario. Bias of prediction was high in 
phenotypic contrast group; however using Single-Step BLUP (SSGBLUP) alleviated the bias of prediction 
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of genomic estimates of breeding values (GEBV) in all the scenarios. However, appropriate scaling of 
G matrix with A to construct H, and incorporation of inbreeding in A-1 to construct H-1 was essentially 
required to address the bias of prediction for GEBV. Thus, in a typical animal breeding program, where 
all animals cannot be genotyped, it would be appropriate to genotype phenotypic contrast candidates 
and use the Single-Step strategy to obtain more accurate and unbiased estimates of GEBV.

Abstract No. 50

Evaluation of shelf stability and sensory qualities of balangu - convenience meat 
product, as influenced by packaging materials and storage length

Mohammed Ibrahim Ribah1, Mu’awiya Jibir2 
1Kebbi State University of Science and Technology, PMB 1144, Birnin Kebbi, Aliero, Nigeria. 2Usmanu Danfodiyo 
University, Sokoto. PMB 2346 Sokoto, Sokoto, Nigeria 
ibrahim.ribah73@gmail.com

An experiment involving three packaging materials (aluminium foil, paper and polythene) and four storage 
times (0, 24, 48 and 72 hrs) was conducted to evaluate the storage stability and sensory characteristics 
of balangu ready-to-eat (rte) meat product. Balangu was prepared using traditional methods, packaged 
and stored according to the designated treatments. Storage stability was evaluated by measuring the 
thiobarbituric acid reactive substances (TBARS) and sensory analysis was also carried out. Data obtained 
from all treatments were analysed using ANOVA and means separated by Tukey test at 5%. Packaging 
materials along with storage period significantly affected (P<0.05) the TBARS, appearance and odour 
of balangu samples. TBARS value was significantly higher in samples packed in polyethylene film 
followed by aluminium foil packaged samples and samples packaged in paper. Appearance scores were 
significantly higher in paper packaged samples than aluminium foil packaged and polyethylene film 
packaged samples.  Similarly, samples packaged in paper scored significantly lower than aluminium foil 
and polyethylene in odour of the samples. It could be safely concluded from the results obtained that 
TBARS values, appearance and odour scores increased with an increase in storage period. Hence, balangu 
could be packaged in paper and stored for up to 48 hrs without considerably altering TBARS and sensory 
characteristics.

Abstract No. 69

Entrepreneurship avenues of poultry processing and value addition of meat and egg 
in India

Ajit Yadav
ICAR-Central Avian Research Institute, Izatnagar-243122, Bareilly , India 
ajitsinghcari@rediffmail.com

Poultry processing in India is expanding its base rapidly among both urban and rural consumers 
and currently  about 80% of poultry meat is sold by processing the live birds  and   20% is sold by 
organized  processing sector and out of this 5% is processed in modern poultry meat and egg processing 
plants and 15% in semi-automatic poultry processing units. Although some  modern poultry processing 
plants have come up in India and  at these meat  processing units, chilled, packed and frozen chickens 
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meat is sold, however, this remain confined to  big cities and only a very small  (7-10%) poultry meat 
undergoes further processing for development of a range of value-added meat products. The challenges 
for the poultry processors / policy makers and scientists remains for quality poultry meat and meat 
products ensuring lean meat production, convenient and safe meat products with   an extended 
shelf-life. Entrepreneurship development remains untapped and can be adopted even at pre-harvest 
poultry production focusing nutritional manipulation more breast yield and improving keeping quality 
of carcass under cold chain storage. Further, entrepreneurship needs to be developed in the area of 
developing innovative methods   in processing technology focusing to  develop more environmental 
friendly and energy and water saving processes, and newer concepts of hurdle technology for  pathogen 
interventions, innovations in product development ensuring better functionality in the developed 
products with interventions of biotechnological tools, exploring application of fermentation technology, 
development of shelf-stable poultry products, newer approaches in packaging of the products and 
devising cheap and effective means of marketing.

Abstract No. 73

Application of Withania somnifera against nano ZnO compromised immunity

Jitendra Kumar1, Murli Dhar Mitra2 
1NDRI, Karnal, India. 2IIT-BHU, Varanasi, India 
drkumar5678@gmail.com

Withania somnifera  (WSE) is a medicinal plant grown in India that is revered for its ability to balance, 
energize, rejuvenate and revitalize. WSE’s stress-reducing characteristics result from unique withanolide 
bioactive compound (Withaferin A). A study was conducted to investigate, effect of Nano ZnO with immune 
cells of BALB/c mice along with interaction effects of Withaferin A (WA) against immunocytotoxicity by 
regulating antioxidant defense mechanism. To achieve this goal, amongst eight experimental groups, 
six groups were administrated (5.0 and 50 mg/kg bwt) ZnO NPs along with WS and WA. The results 
demonstrated the effectiveness of administered WA to combat against toxicity of Nano ZnO by analysis 
of the body and liver, kidney, and spleen weight, cell viability, NO production, phagocytosis assay, 
expression of inflammatory gene. The levels of NO yield, phagocytic activity, up regulation of TLR6 and 
arginase and spleen weight increased were significant. WS and WA administration restored macrophages 
activity by decreasing TLR6 over expression and ROS generation.  Cumulative increase in NO production 
was observed with the combined treatment of NPs with WA. ZnO- high dose caused significant decrease 
in phagocytosis. Therefore, refurbishment of phagocytosis activity and decrease in TLR6  expressions 
were two independent protective pathways of WA or WS to reduce immunocytotoxicity and reduce the 
ill effect of these nanomaterials.
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Abstract No. 89

Genetic differentiation of sheep pox and goat pox virus through in-silico gene specific 
RFLP

Barkathullah N , Bina Mishra, C.L. Patel, Joyshikh Sonowal, Niha Singh, Insha Zafir, Krishna Bharali
IVRI, Bareilly, India 
barkathullahmus@gmail.com

Sheep pox and goat pox (SGP) are considered as highly contagious diseases. SGP virus  are  double-
stranded DNA viruses with genome size ~150 kbp and are strikingly similar to each other, exhibiting 96% 
nucleotide identity over their entire length, making it difficult to differentiate between SGP. Four genes 
namely  EEV maturation protein (649 bp), virion protein (660bp), RNA polymerase subunit (341bp), EEV 
glycoprotein (432bp) genes were subjected to in-silico RE digestion where two bands versus single uncut 
band differentiate the Sheep pox (SPPV) and Goat pox (GTPV) genome. Single site cleaving REs were 
selected that gives 2 bands on either of the genome and the other one is left uncut. The amplicon of EEV 
maturation protein, with MslI, NdeI cuts only SPPV giving two bands (208bp, 441bp). Similarly, DpnI, DpnII, 
MboI, Sau3AI are cutting only the GTPV at the single site (130bp, 519bp). In the virion protein, digestion 
with BspDI, ClaI, EarI, TaqI cuts only SPPV at single site (400bp, 260bp). The amplicon RNA polymerase 
subunit, digestion with ApoI (241bp, 100bp) and HpyCH4VI (207bp, 134bp) cuts only the GTPV. Fragment 
of EEV glycoprotein gene on digestion with BtsI (297bp, 135bp), Btsl, MutI (297bp, 135bp), MwoI (299bp, 
133bp), ScaI (199bp, 233bp), TspRI (304bp, 128bp) cuts only the SPPV. Similarly, BciVI (288bp, 144bp), 
BcoDI (123bp, 309bp), BsaI (123bp, 309bp), BsmAI (123bp, 309bp) digested only the GTPV. By using the 
enzymes having single cutting site in the partial gene fragment as discussed above one can differentiate 
both genome of SGP virus by gene specific RFLP.

Abstract No. 106

Development of omega-3 fatty acid fortified functional curd using flaxseed oil 
microcapsules

Monika Sharma, Devaraja HC, B Surendranath, BC Ghosh
SRS of ICAR-NDRI, Bengaluru, India 
sharma.monikaft@gmail.com

Dairy products are lacking in omega-3 fatty acid and α- linoleic acid, which are considered essential fatty 
acids. Flaxseed oil is one of the richest sources of omega-3 fatty acid, however, uses are limited due to 
high susceptibility for oxidation. In order to enhance the stability of omega-3 fatty acids, flaxseed oil 
was encapsulated in microcapsules by spray drying the emulsions prepared using modified starch and 
soy protein isolate having 30% oil load and 30% total solids. The curd was fortified for omega-3 fatty 
acid with flaxseed oil microcapsules at 2, 3 and 4 % level to increase intake of these fatty acids among 
Indian Population. The developed samples were analyzed for rate of fermentation, pH, acidity, firmness, 
consistency, sensory acceptability and, water holding capacity. The water holding capacity for the curd 
samples fortified with microcapsules was higher when compared to control. This could be attributed to 
higher total solids in fortified curd. However, the firmness values were more for control sample (0.92 N) 
and decreased with increasing level of microcapsules from 0.90 to 0.75 N probably due to interference 
with the casein micelles’ gel network. Sensory acceptability scores were highest for sample having 3 % 
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level of flaxseed microcapsules. Two servings (100 g each) of fortified curd would provide more than 
50% RDA of alpha linoleic acid. Thus, it is concluded that flaxseed oil microcapsules can be used for the 
fortification of curd to develop omega-3 fatty acid enriched dairy products.

Abstract No. 123

High-throughput proteome analysis of CHO-K1 cells reveals ablation of endo-lysosomal 
machinery by MSN, MWCNT and ZnO nanoparticles

Karmveer Yadav1, Syed Azmal Ali1, A. K. Mohanty1, M Eshwarmoorthy2, Kesavan Subaharan3, Gautam Kaul1 
1ICAR-National Dairy Research Institute, Karnal, India. 2Jawaharlal Nehru Centre for Advanced Scientific Research, 
Bangalore , India. 3National Bureau of Agricultural Insect Resources, Bangalore , India 
karmveery3@gmail.com

Nanotechnology has great importance in agriculture and human health due to their crucial role in 
rapidly regulating important cellular signaling networks. Here, we applied comprehensive iTRAQ based 
quantitative proteomics and complimentary spectroscopic technique to obtain differential signaling 
networks perturbed upon exposure of MSN and compared it with MWCNT and ZnO Nanoparticles (NP). 
The analysis revealed 6244 protein with total count of 118150 spectra and subsequent analysis unravel 
cellular senescence as a key signaling process affected by these nanomaterials (NMs). Our analysis 
pinpointed showed a similar regulation of each of these nanomaterials simultaneously in an unbiased 
manner. The results highlight MWCNT as a master regulator of downstream ER-mediated endocytosis 
internalization and induce the autophagy signaling sequential cascade via activation ATG proteins, beclin 
and LCIII protein complex. Followed by, the release of cathepsin BCD, release of the cytokine, reduced 
cell migration, decrease cell proliferation and induce the apoptosis. Cell rounding due to shrinkage and 
cytoplasm condensation, indicators of early apoptosis in case of ZnO NPs. Analysis of viability showed 
strong effects of ZnO NPs dosage-dependent decrease of viability. Remarkably, we observed at low MSN 
and MWCNT NMs concentrations no change in counts of viable cells, compared to untreated controls. The 
dataset will assist for further follow-up of safety and regulation that may encourage the safe, sustainable 
and responsible use of nanotechnology in society.

Abstract No. 128

Effect of coloured light emitting diodes (led’s) light on carcass characteristics and carcass 
quality parameters of broiler birds

Suresh Kumar, Ravi kant Gupta, Yashpal singh, Amit Sharma, Nitin Mehta
GADVASU, Ludhiana, India 
sureshverma7298@gmail.com

The present study was designed to evaluate the carcass characteristics and meat quality parameters of 
broiler birds under coloured light emitting diodes (LED). A total of 240 straight run commercial broiler 
chicks were allocated under four different treatment groups as control group (TC), white (T1), green (T2) 
and blue (T3) LED light bulbs from day old to 6th week of age in side open broiler house with appropriate 
arrangements so that light of one pen couldn’t affect the birds of other pen. Carcass characteristics of 
broiler birds were evaluated on the basis of dressing percentage and the proportion of prime cuts in 
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dressed carcass. The data on dressing percentage indicated that dressing percentage yield at 6th week of 
age was highest in T3 group (69.23±0.30). Dressing percentage did not differ significantly (p≤ 0.05) among 
different treatment groups. However, it was highest in LED’s groups as compared to control group (Tc). 
Breast yield, Drum stick, Neck and thorax yield, Thigh yield and Giblets yield did not differ significantly 
(p≤0.05) among different treatment groups. Whereas, no significant difference (p≤0.05) among different 
treatment groups was found in meat quality parameters such as pH, water holding capacity, shear force, 
bone meat ratio, colour instrumentation, texture and flavor. From the study it was concluded that broiler 
birds under coloured light emitting diodes treatment groups were having numerically better carcass 
characteristics and carcass quality parameters.

Abstract No. 134

Production of cloned buffalo bull and its suitability for conventional breeding

Naresh Selokar, Papori Sharma, Monika Saini, Suman Sheoran, Rasika Rajendran, Dharmendra Kumar, 
Rakesh Kumar Sharma, Pradeep Kumar, Jerome A, Sudhir Khanna, Rajesh Kumar, Prem Singh Yadav
ICAR-Central Institute for Research on Buffaloes, Hisar, India 
selokarnareshlalaji@gmail.com

The multiple copies of improved breeding bulls can be cloned using somatic cell nuclear transfer (SCNT) for 
effective utilization in breeding schemes. In buffalo, the cloned copies of breeding bulls were produced; 
however, no report was available in which thorough examination, including growth, physiology and 
breeding soundness of any born cloned buffalo examined. We have produced the cloned bull, named 
Hisar-Gaurav, in December 2015. This bull is the cloned of the superior breeding bull, Mu-4354, which is a 
part of buffalo breeding program. The present study analyses the growth, blood profile, and reproduction 
of the cloned breeding bull. Before employing this cloned bull to produce semen, the bull was screened 
for physical abnormality, karyotyping, and genetically transmitted diseases (factor XI deficiency syndrome 
(FXID), bovine leukocyte adhesion deficiency (BLAD), and bovine citrullinemia (BC)) to ensure that the 
selected bull is free from any abnormalities. The cloned bull started to donate semen at 22 months of age 
and semen was thoroughly examined, including CASA variables and IVF-based fertility. We also employed 
the semen of this cloned bull in artificial insemination and established 27 pregnancies, of which 9 have 
delivered the healthy calves and remaining animals are expected to deliver calves in a month. The above 
investigations indicated that the cloned bull, Hisar-Gaurav, has normal growth, physiology and fertility. 
This cloned bull is fit for buffalo breeding schemes.

Abstract No. 135

Study on performance of barbari goats with improved feeder under stall fed conditions

Amit Kumar, Dherandra Kumar Singh, Rajbir Singh, Ahamad Fahim, Manoj Kumar Singh, Prem Sagar 
Maurya
SVPUAT, Modipuram, Meerut, India 
dr.amitvet74@gmil.com

The aim of the present study to test farmer suitability of improved locally fabricated feeder for goat feeding 
under stall fed conditions. Fifteen growing animals were divided in to three groups (T1, T2, and T3) of five 
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animal in each based on their average body weight of similar age. T1, T2 and T3 groups were randomly 
allotted to exclusively on grazing, grazing and stall feeding at ground in iron tasala and with iron made 
hexagonal improved feeder, respectively. Data on feeding behaviour, feed intake, parasite load and growth 
performance were recorded during 120 days experimental period. It was observed from present study that 
total meals time (Minutes) were 274.23, 213.55 and 165.46 in T1, T2 and T3, respectively. T3 group animals 
consumed significantly (P<0.05) more dry matter than T1 and T2 group animals and feed intake (kg per 
day) based on number of bouts was 1.32, 1.23, and 1.47 in T1, T2 and T3 group, respectively. Body weight 
gain (kg) during experimental period was 9.94, 8.74 and 11.42 and the overall FCR was 1:6.75, 1:6.37 and 
1:6.18 in T1, T2 and T3 group, respectively. Internal parasite load i.e. coccidian oocysts, strongyle spp. and 
trichuris spp. was positive in T1 and T3 groups while it was negative in T2 group animals. It was concluded 
from the present study that the performance of Barbari kids with improve feeder was better under stall 
fed conditions over existing feeding practices.

Abstract No. 163

A meta-analysis of field trials conducted on livestock technologies by KVKs of Eastern 
India

S K Mondal1, K S Das1, S S Singh2 
1Principal Scientist, ICAR-Agricultural Technology Application Research Institute Kolkata, Kolkata, India. 2Director, 
ICAR-Agricultural Technology Application Research Institute Kolkata, Kolkata, India 
sk_mondal@yahoo.com

To develop future strategies for improvement of livestock sector in Eastern India through technology 
demonstration, a meta-analysis was undertaken by ICAR-ATARI Kolkata involving the field trials conducted 
by 83 KVKs spread across the Eastern Zone (Bihar, Jharkhand, West Bengal and Andaman & Nicobar 
Islands). Data pertaining to the assessment and refinement of technologies available for livestock breed 
evaluation (BE), livestock production and management (LPM), feeding/nutrient management (FM), health 
management (HM) and feeds and fodder (FF) were subjected to suitable statistical  and a trend analysis. 
Records spanning across  6 years (2010-2015) were considered for analysis in order to obtain the current 
trend and thereby guidance for future predictions. It was evident that the highest number of field trials 
(57) involved the technologies on production and management of various livestock species covering 548 
locations in the year 2015. This indicated an overall 2.28 times increase in carrying out such trials over 
previous years. Similarly, field trials conducted on livestock health management related technologies 
during 2015 registered an overall increase by 76.92% over previous years. These increments indicated 
a significant difference (P<0.05) among the year-wise observation. An increasing trend of field trials by 
KVKs on the technologies relating to all above aspect of livestock health and production except breed 
evaluation (BE) was seen. This was implicated from present study that there was a considerable increase 
in number of field trials on livestock related technologies and increasing trend is expected to continue 
in the years to come. 
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Abstract No. 171

Analysis of survey data of breeding herd for reproductive management practices in 
swine farms of Punjab

Ashwani Kumar Singh, Amit Sharma, Udeybir Singh, Vishal Mahajan, Simrinder Singh Sodhi
Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India 
assengar2001@yahoo.co.in

Pig is an important meat animal and plays a significant role in socio-economic and nutritional security 
of rural mass. The present survey was performed to analyze standard operating procedures for swine 
development and fertility based on prevailing reproductive management practices among different swine 
farms of Punjab. The average farrowing rate, farrowing interval, weaning to estrus interval, weaning to 
conception interval and age at first breeding were 71.5 ± 11.4%, 165.4 ± 13.8 days, 8.3 ± 2.1 days, 42.7 ± 
11.0 days and 8.1 ± 1.3 months, respectively. Mean live litter size at birth and weaning were 9.9 ± 3.6 and 
8.1 ± 3.3  respectively. Majority of farms (84.3%) functioned as farrow to wean with intensive production 
systems (75.5%). The labor to animal ratio of 1:50 was most common. Accurate and well maintained records 
were noticed at 66.7% farms. Start of boar exposure after weaning began within one day, occurring most 
often in morning, with exposure times varying from < 2 to 5 minutes per sow in 87.3% farms. Natural 
mating was allowed within minutes to hours after detection of estrus on 100% of farms. Summer infertility 
was observed on 56.9% of farms. Non-return to estrus was the main and only sign to consider sows in 
pregnancy. Frequency of vaccination, segregation of sick pig and cutting wolf teeth were most notable 
features vis-à-vis health care management. These results suggest that reproductive management of farms 
could be a source of varying reproductive performance among swine.

Abstract No. 183

Chemical composition, antimicrobial and antiviral effects of various phytobiotics to 
augment production performance of chicken and produce safe food

Ezhil Valavan Subbiah, Toryali Arify, Sundaresan Arunugam, Manimaran K, Omprakash A.V, Pandiyan 
Chinnadurai
Tamil Nadu Veterinary and Animal Sciences University, Chennai, India 
vetezhil2015@gmail.com

The phytochemical, antibacterial and antiviral properties of various medicinal plant and seeds were 
assessed and compared. The medicinal plant and seeds were Pimpinella anisum, Cuminum cyminum, Nigella 
sativa, Coriandrum sativum, Trigonella foenum-graecum, Allium sativum, Plectranthus amboinicus, 
Andrographis paniculata, Curcuma longa and Piper nigrum. The result of the phytochemical analysis 
showed that all contains terpenoids and flavanoids where as fenugreek and nilavembu did not contain 
flavonoids. Vitamin C was absent in all medicinal plant and seeds selected. Antimicrobial activity was higher 
in turmeric, mixture of all herbs, pepper, aniseed, cumin and Indian borage, where as ginger,fenugreek, 
black cumin and onion showed less antimicrobial activity. Antiviral efficacy of garlic and nilavembu extracts 
were carried out in embryonated chicken eggs. Lethality assay and virus neutralization test were carried 
out. Supplementation of garlic and nilavembu had highly significant (P<0.01) difference with respect 
to body weight, body weight gain, dressing yield, net profit per bird, lower abdominal fat, lower total 
serum cholesterol, triglyceride and higher antibody HI titre against Newcastle disease virus in commercial 
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broiler. Hence, combination of phytobiotics will bring synergistic effect to augment production, enhance 
immunity and to produce safe food for health conscious consumers.

Abstract No. 195

Microencapsulated multispecies probiotics- augments health status in broilers

Divya Manjari K, Radhika G, Parthiban M, Vijayarani K 
Tamil Nadu Veterinary and Animal Sciences University, Chennai, India 
manjubrindha@gmail.com

A study was conducted using in vitro spleen mononuclear cells as a model to develop multispecies 
probiotic consortia. A scoring index was established based on different chicken cytokine expression and 
B and T cell receptor expression studies, for selecting probiotic bacteria with better immunomodulatory 
potential. According to scoring index, two different probiotic consortiums were made. The viability of 
encapsulated probiotic at room temperature and at 4°C was studied. The probiotic organisms were found 
to be viable up to 6 months at room temperature. Probiotics were found to have synergistic effect with 
coccidiostat in controlling the severity of coccidiosis by reducing shedding of oocyst and reduction in 
severity of lesions in the digestive tract. The probiotics supplemented group when challenged against 
virulent fowl cholera antigen, there was reduction in the mortality rate compared to commercial and 
control groups. On histopathological examination of liver, no lesions were observed in chicken withstood 
challenge after probiotic supplementation. Encapsulated probiotic along with NDV vaccination were 
found to be effective in stimulating non-specific immunity by increasing number of macrophages and 
also stimulating the secretion of various Th1 and Th2 cytokines and had a potential in triggering elevated 
level of humoral antibody response in NDV vaccinated groups compared to control groups. At the end 
of 5th week the probiotic treated group exhibited 200g weight gain per bird compared to control group 
without probiotic feeding. Meat samples from probiotic fed groups were free from any antibiotic residues 
and suitable for human consumption.

Abstract No. 197

Development of a novel bicistrionic expression cassette utilizing identified IRES element 
at bovine heat shock protein 90

Rajib Deb1, Gyanendra Singh Sengar1, Saugata Hazra2, Vivek Junghare2, Umesh Singh1, Basavraj Sajjanar3, 
T V Raja1, Sushil Kumar1 
1ICAR-Central Institute for Research on Cattle, Grass Farm Road,Meerut Cantt, Meerut, India. 2Department of 
Biotechnology, Center of Nanotechnology, Indian Institute of Technology, Roorkee, India. 3School of Atmospheric 
Stress Management, National Institute of Abiotic Stress Management, Baramati, India 
drrajibdeb@gmail.com

Cellular classical protein synthesis pathways are repressed in response to stressors in environment. 
However, alternative mechanisms can salvage the translation of selected proteins essential for protecting 
the cells under stressful circumstances. Among alternative mechanisms, internal ribosome entry site 
(IRES) mediated protein synthesis is considered to play a comprehensive role in the context of cellular 
stress conditions. To date, the existence of functional IRES element at Hsp90 mRNA in mammals is not 
yet fully understood. Therefore, the current investigation was designed to characterize a putative IRES 
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site in the mRNA of the bovine heat shock protein 90 AA1 (Hsp90AA1) for its potential application to 
replace native IRES sequences (viral origin) in mammalian bicistrionic expression vectors currently 
available. Here we have predicted both the two and three dimensional structures of bovine Hsp90AA1 
IRES (MF400854) element with their respective free energy. Molecular interactions between bovine RPS5 
and IRES have been determined after the preparation of docking complex of IRES bound RPS5. Structure 
of bovine ribosomal translational initiation factor (TIF) has also been determined and docked with IRES. 
Molecular interaction between bovine TIF and IRES was analyzed from the complex structure. We further 
detected the relative expression efficiency of the viral (original) in relation with Hsp90AA1 IRES-driven 
GFP expression, which revealed that efficiency under the control of identified bovine Hsp90AA1 IRES was 
slightly lower than viral origin.

Abstract No. 202

Nutritional evaluation of range legumes for nutritional constituents, minerals, energy 
and in vitro fermentation in sheep inoculum

Sultan Singh, B. K. Bhadoria, Tejveer Singh, K. K. Singh, Rohit Katiyar, Arpana Singh
ICAR-Indian Grassland and Fodder Research Institute, Jhansi, India 
singh.sultan@rediffmail.com

Legumes are cheaper source of protein for animals both under intensive and extensive system of rearing. 
Sixteen range legumes were evaluated for protein, protein fractions, fiber, carbohydrate, energy and in 
vitro fermentation. Protein, NDF, ADF, cellulose and lignin contents differed (P<0.001) and their mean 
values were 12.54, 54.93, 38.16, 27.44 and 7.98 % respectively. Legumes had highest rapidly degradable 
protein fraction PB1 (40.44) and lowest lignin bound protein PC (3.85% CP). Total, soluble and non-soluble 
carbohydrates fractions differ (P<0.001) in legumes. Legumes mean TDN, DE and ME contents were 55.28%, 
2.44 and 2.02 kcal/g DM, respectively. Mean Ca, Mg, Cu, Zn, Fe and Mn contents were 1.26%, 0.42%, 34.8 
ppm, 37.0 ppm, 542 ppm and 44 ppm, which were found adequate to meet ruminant’s need. In vitro 
gas and methane production (mL/g) differed (P<0.001) with mean values of 107.7 and 12.0, respectively. 
Legumes fermentation parameters viz. PF, SCFA and microbial mass varied between 3.45-7.08 (mL/g 
degraded DM), 1.64-3.13 mm/g and 142.6-445.2 mg/g, respectively. Methane production as percent of 
gas was less for Desmanthus virgatus (8.99), Rhyncosia minima (9.72) and Clitoria ternatea (9.51) compared 
to Macroptilium atropurpureum (14.06), Arachis glabrata (13.96) and Arachis hagenbackii (13.90). Loss of 
CH4 energy as percent of DE and ME ranged between 5.89-10.58 and 8.99-14.06, respectively. Results 
indicated that most of the legumes had adequate protein to meet ruminant’s requirement for moderate to 
high level of production, rich in micro minerals, high in digestibility and medium in energy (TDN and DE).
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Abstract No. 262

Effect of aloe vera juice incorporation on chemical and microbial characteristics of 
khoa based burfi

Jorawar Singh, Basant Bais, Seema Choudhary, Ashok Prajapat, Rohit Meena, Ajay Sharma
Department of Livestock Products Technology College of Veterinary and Animal Sciences, Bikaner Rajasthan University 
of Veterinary and Animal Sciences Bikaner , BIKANER, India 
drjyani36@gmail.com

The purpose of this work was to evaluate the effect of incorporation of aloe vera juice on chemical and 
microbial characteristics of burfi. Burfi was prepared from buffalo milk and the experiment was developed 
in a completely randomized design with five treatments: 0 percent control sample (T0), 5 percent control 
sample (T1), 10 percent control sample (T2), 15 percent (T3) and 20 percent (T4) incorporation of aloe 
vera juice into burfi by weight of khoa after patting. The fresh burfi samples were analysed for chemical 
(moisture, fat, protein, ash and acidity) and microbial (total plate, yeast & moulds and coliform counts) 
qualities. T4 had the highest moisture (16.99%), ash (2.91%) and acidity (0.61% LA) whereas the control (T0) 
had lowest moisture (15.40%), ash (2.64%) and acidity (0.52% of LA) as compared to other experimental 
samples. Carbohydrate content reduced in burfi with the incorporation of aloe vera juice as compared 
to control, however, no vital distinction in fat, protein and ash was observed. Moisture, acidity and total 
saccharides in burfi were influenced by the extent of aloe vera juice incorporation but the standards 
remained within the FSSAI guidelines. The total plate count and yeast and mould count of control 
(T0) sample was considerably beyond the other samples.

Abstract No. 288

Reduction of dietary protein level through supplementation of essential amino acids 
in Khaki Campbell ducks during starter stage.

Santosh Kumar Sahoo, Sunil Chandra Giri, Bijaya Kumar Swain, Mahendra Kumar Padhi
Regional Centre, CARI,, Bhubaneswar, India 
sahoosk4@rediffmail.com

An experiment was conducted to reduce the level of dietary protein requirement of Khaki Campbell 
ducks during starter stage (0-8 weeks) through supplementation of essential amino acids like L-Lysine 
and DL- Methionine. Three experimental diets namely T1, T2 and T3 containing 22% 20% and 18% CP, 
respectively were prepared. The level of essential amino acids like L-Lysine and DL-Methionine was 
balanced through supplementation of their synthetic form. All the diets were iso-caloric and the ducklings 
were reared in deep litter system in intensive system of rearing with similar managemental conditions. 
The final body weight at 8th weeks of age was 1245.15±12.24 g, 1229.47±47 g and 1152.40±37.80 g in 
T1, T2 and T3, respectively. On statistical analysis it was observed that the body weight in T1 and T2 were 
significantly (p≤0.05) than that of T3. However, the difference in body weight between T1 and T2 were 
not significant.  The metabolizability of DM and OM was significantly (p≤0.05) higher in T1 and T2 than T3 
and no statistical difference was observed between T1 and T2. The CP metabolizability was significantly 
higher in T1 (78.41±1.85) than T3 66.22±2.01) but not from T2 (73.55±2.35) and no significant difference was 
observed between T2 and T3. From this experiment it was concluded the level of dietary protein in Khaki 
Campbell diet can be reduced from 22% to 20% during starter stage with supplementation of essential 
amino acids like L-lysine and DL-Methionine without affecting the growth of ducklings.
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Abstract No. 307

Effect of pre-ejaculatory fluid on short-term storage of duck spermatozoa

Sunil Chandra Giri, K V H Sastry, R K S Bias, M K Padhi, S K Sahoo
ICAR-Central Avian Research Institute (Reg Centre), Bhubaneswar, India 
scgiri12@rediffmail.com

Pre-ejaculatory fluid (PEF) is secreted in large quantities in ducks during semen collection. The excess PEF 
secretion adversely affects the motility of spermatozoa after certain period of in-vitro storage.  Previous 
study revealed no metabolic activity (MBRT) of spermatozoa with PEF when stored at 4ºC. Therefore, the 
present study was aimed to examine the effect of PEF on fertilizing ability of spermatozoa under short-
term storage. Healthy khaki Campbell drakes (above 40 wks of age) were randomly divided into two 
groups of 10 birds each. The drakes were trained for semen collection by manual massage method. PEF 
and semen were separately collected from the individuals of both the groups. The semen collected from 
the first group was diluted with PEF while the semen from the second group was diluted with poultry 
semen diluent at 1:2 ratios. The diluted semen samples were incubated and at 4º C for 30 minutes and 
inseminated to fifty mature laying ducks in each group. Eggs were collected and incubated in the hatchery 
at every four days interval. On tenth day of incubation the eggs were examined for the development of 
embryo. It was observed that the percent fertility in the first group was 42.14 while it was 80.92 in the 
second group. The results clearly suggest that pre ejaculatory fluid interferes with fertilizing ability of 
spermatozoa in ducks during storage under cold storage.

Abstract No. 312

Seed production during off-season enhance yield and quality in Cenchrus ciliaris in 
semi-arid environment

R.P. Nagar, S.S. Meena
ICAR- IGFRI WRRS, Avikanagar (Rajasthan), India 
rpnagar44@gmail.com

Seed production of Cenchrus ciliaris is traditionally taken during monsoon season (July to September) as 
rainfed crop. Quality of the seed produced during this season is generally poor. Can Cenchrus seed with 
good quality be produced other than monsoon season? With this objective the project was conducted 
at ICAR- IGFRI-WRRS, Avikanagar (Rajasthan).  Observations on seed yield and quality characters were 
recorded during 3 seasons for three years (2014-17) viz., monsoon (July-September), autumn (September-
November) and spring season (February-April). Need based irrigation was applied in autumn and spring 
season. Combined analysis of variance revealed significant differences (P<0.05) for genotype, seasons 
and their interactions for seed yield and its attributing traits. Seed yield was highest during spring season 
204.0 kg/ha produced by IG 67-3833 followed by IGFRI-3108 and IG 96-414. Seed quality parameters viz., 
proportion of filled spikelet with true seed greatly influenced by seasons ranging from 52.9 % in monsoon 
to 66.7 % in autumn. Germination was very low immediate after seed picking due to presence of dormancy 
in all the seasons/ genotypes. In freshly harvested seed it was 5.8% and increased significantly over the 
storage period to 34.2% at 9-months. Germination was >2 times in autumn and spring produce than in 
monsoon produce. IG 96-531 and IGFRI-3108 had low dormancy in freshly harvested seed as compared 
to other genotypes. In conclusion, for seed yield and quality of C. ciliaris autumn and spring seasons are 
better than monsoon.
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Abstract No. 408

Studies on prevalence of Anaplasma phagocytophilum among domestic animals and 
ticks infesting them for assessment of health hazard risk

Vanita Patial1, Rajesh Chahota1, Nirbhay Singh2, Ranbir Singh Rana3, Taniya Gupta1, Diksha Bali1, Shivani 
Angaria1, Subhash Verma1, Prasenjit Dhar1, Mandeep Sharma1 
1Department of Veterinary Microbiology. DGCN College of Veterinary and Animal Sciences, CSK HPKV, Palampur (HP)-
176062, Palampur, India. 2Department of Veterinary Parasitology, Guru Angad Dev Veterinary and Animal Sciences 
University (GADVASU) Ludhiana, Punjab, Ludhiana, India. 3Centre for Geo-Informatics Research and Training, CSK 
HP Agricultural University, Palampur 176 062, Himachal Pradesh, India, Palampur, India 
vanitapatial@gmail.com

Anaplasma phagocytophilum is a small, obligate, intracellular bacterium that lacks a lipopolysaccharide 
biosynthetic machinery. It causes anaplasmosis in several animal species also known as tick-borne fever. 
It also causes the zoonotic disease Human Granulocytic Anaplasmosis in many countries on world. Ticks 
like Ixodes ricinus spreads infection in most European countries. Factors such as climate, management and 
individual conditions are important for the outcome of the infection. Several variants of A. phagocytophilum 
have been found among mammals and ticks and the severity of the infection is reported to be influenced 
by variant type. However, in India the prevalence studies on A.  hagocytophilum are very limited. Therefore, 
we tested samples collected from 269 geographical locations from 11 districts of Himachal Pradesh 
and 13 places from Punjab and Haryana. Samples from cows (n=247), buffaloes (n=7), goats (n=6) and 
dogs (n=9) including blood (n=91) and ticks from body (n=178) were collected. Samples were screened 
for anaplasmosis due to A. phagocytophilum using species-specific PCR tests. Overall 19.7% (53/269) 
prevalence was detected in all samples. It includes 20.2% in cow, 14.2% in buffaloes, 16.6% in goats and 
11.1% in dog samples. Total 17.5% blood and 20.7% tick samples were positive for anaplasmosis. Among 
tick samples, Haemaphysalis bispinosa, Rhipicephalus microplus and Rhipicephalus sanguineus were found 
carrying A. phagocytophilum. Thus, our study established the prevalence of A. phagocytophilum among 
domestic animals as well as three types of ticks infesting them as important carriers responsible for its 
spread. Hence, A. phagocytophilum may pose serious health issue to animal and human health in India.

Abstract No. 418

Balantidium coli infection in cattle - a case report

K Singh1, S Kumar2, A Sharma3 
1Virbac, ludhiana, India. 2KCVAS, Amritsar, India. 3GADVASU, ludhiana, India 
sureshverma7298@gmail.com

Three dairy milch animals of a farm (Moga district, Punjab) with age of 3, 3.5 and 5 years respectively was 
presented in month of November with the history of inappetence, chronic loose watery foetid diarrhea 
with dehydration, retarded growth, loss of body condition and reduced production performance of the 
animals. Fresh feacal sample was collected per-rectally and examined under microscope after performing 
the standard flotation technique and sedimentation technique which revealed the presence of cysts of 
Balatidium coli species. After 3rd day onwards of treatment with a combination of Metrinidazole (metrozil), 
Balansol powder (Virbac) and Ringer’s lactate the animals started    recovering from diarrhea and 
inappetence.  It was concluded Balantidiasis in dairy cows can be successfully treated with Metrinidazole 
and Balansole combination without affecting the overall health and performance of dairy cows.
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Abstract No. 438

Successful treatment of canine transmissible venereal sarcoma in a labrador bitch

Alok Kumar, Atul Saxena, Ajit Kumar
DUVASU (Veterinary University), mathura, India 
dr.alokshukla.vet@gmail.com

A 4 year old Labrador bitch presented to Department of Veterinary Gynaecology and Obstetrics, Veterinary 
College, Mathura, (DUVASU), with history of mild bleeding from vagina since two weeks. On clinical 
examination the animal was apparently healthy with various vital parameters within normal range. 
Vaginal examination revealed the presence of “cauliflower” like mass with tendency to bleed upon touch. 
Haematological values were within the normal range. Cytological examination was carried out using 
impression smear from tumor mass into two glass slides, stained by the Giemsa stain, revealed large round 
cells, discrete spherical nucleus with multiple vacuoles in the cytoplasm confirming it as transmissible 
venereal tumor. Chemotherapy treatment was initiated using Vincristine sulphate with dose rate 0.7 mg/
m2 of body surface area (BSA) intravenously, once a week, leading to total recession of tumour mass after 
six weeks of treatment. Extreme care was taken during administration of vincristine, as it is a cytotoxic 
drug which upon spillage may cause necrosis of the area. However six weeks post treatment, animal 
recovered uneventfully. Canine Transmissible Venereal Sarcoma (CTVS) also known as sticker’s tumour, is 
a benign reticuloendothelial tumour of dogs that affects the external genitalia in majority of cases with 
rare occurrence of metastasis.CTVS is regarded as one of oldest recorded tumour in veterinary history as 
per latest woks on gene sequencing, it indicates that this cancer has unique adaptability to survive and 
transmit through generations. Therefore in depth research and analysis regarding its pathogenesis and 
management has become need of the hour.

Abstract No. 442

Successful management of dystocia due to hydramnios in murrah buffalo

Alok Kumar, Atul Saxena, Yogesh kumar Yadav, Ajit Kumar
Veterinary university (DUVASU), mathura, India 
dr.alokshukla.vet@gmail.com

A case of dystocia in a murrah buffalo in her 4th parity reported at department of veterinary gynaecology 
and obstetrics, veterinary college, Mathura (DUVASU), with history of continuous straining since few days. 
Rare end observation revealed bilateral abdominal distention. Clinical examination exhibiting slightly 
elevated respiration rate, pulse rate and normal body temperature. Per rectal and Ultrasonographic 
examination signified presence of large fluid volume in uterus, which was suggestive of dropsy of fetal 
sac. Medicinal treatment was initiated with aim to cause induction of parturition by providing dilation 
therapy. Animal was administered with synthetic prostaglandin (PGF 2α) i.e. Cloprostenol Na @ 500 ug, 
Valethamate bromide @ 48 mg, Dexamethasone @40 mg and Estradiol valerate @ 30mg intramuscularly 
and kept under observation. 30 hours post treatment animal yielded large amount of thick and syrupy 
fluid, confirming it as case of Hydramnios. Immediately after drainage of fluid, mild traction yielded normal 
size fetus with bigger fore head region. Placenta expelled within couple of hours showing degenerative 
changes on cotyledon. Fluid therapy started immediately after calving to avoid hypovolumic shock which 
usually occurs as consequence of splanchnic pooling.  Animal was then treated symptomatically along 
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with multivitamin. Animal recovered successfully. Hydramnios is a dropsical condition of fetal membrane, 
which generally occurs due to excessive accumulation of fluid in amniotic sac. This condition is said to be 
associated with genotype (recessive autosomal genes) and mostly carries congenitally defective fetus. It 
is a rare obstetrical condition accounting 5 to 10% of total dropsy of fetal membrane.

Abstract No. 452

Socio-economic reforms through dairy science

Parul sharma, Ichchha Gupta, Pradyumna kumar
Dayalbagh educational institute, Agra, India 
pradyumnasharma999@gmail.com

India is a country where more than 60% population depends on agriculture & dairy and is considered as  life 
line. It has potential to change the living standards of human population.  India is major  contributor of milk 
production in the world and can play significant role in eradicating poverty and generating employment. 
Recently, Dayalbagh Educational Institute has started B.Voc. in Dairy Science programmes with aim to 
train manpower and empowered them with skill of dairy science. It will create employability, inculcate 
dignity of labour and encourage self-employment. Students are trained in such a manner that they will be 
self dependent. Trainings are provided in fodder preparation, milking, making milk products viz., paneer, 
khoa, butter, pasteurized cream, chocolate, flavoured milk, basundi etc. Students prepare the product in 
the laboratory and do the marketing themselves in nearby public places and earn money. Students are 
encouraged to earn while learn through this scheme and mange their tuition fee and enhances economic 
status. Dayalbagh Dairy was earlier famous in Asia with the brand name of ‘Cupid butter’. At the nucleus 
level it has brought changes in mindset and economic condition. If such training is provided for larger 
sector of the community it will boost the economic condition of individual without much expenditure 
and may bring societal changes also.

Abstract No. 487

Efficacy of ovsynch protocol in anoestrus sahiwal cows

Alok Kumar, Ram Asre, Krishna Kant Mishra
Private practice, mathura, India 
dr.alokshukla.vet@gmail.com

Post partum (PP) anoestrus is the major reproductive disorder in bovines including cattle and buffaloes. 
The present observational study was aimed to evaluate efficacy of  Ovsynch (GPG) protocol in PP Sahiwal 
cows. Present study was conducted on PP anoestrus cows (n = 8) in a private Gaushala (dairy form) at 
Mathura, Uttar Pradesh. The cows were showing no estrus sign since 110 days post parturition moreover 
per-rectal examination revealed smooth ovaries with no palpable follicles or corpus luteum. Treatment 
protocol initiated by counting the date as day 0, with administration of first injection of GnRH analogue 
i.e. Buserelin acetate, 10 µg, through intramuscular (i/m) route followed by administration of 500 mg 
Cloprostenol sodium via i/m route on day 7, again buserelin injection was administered with same dose 
rate and route of administration on day 9. Owner was advised to observe any behavioral change in cows 
however 6 cows out of 8 exhibited clear estrus sign including bellowing, transparent estrus discharge and 
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restlessness. Artificial insemination (A.I.) was carried out at mid heat stage twice a day approximately 10 
hours apart. Ultrasonographic examination for pregnancy diagnosis was performed 30 days post A.I.  3 
out of 6 cows were found positive for pregnancy. Result indicates 75% estrous induction rate and 50% 
pregnancy rate. Post partum anoestrus causes major losses to dairy industry in terms of milk yield. These 
protocols can also be beneficial for cyclical cows in terms of estrous synchronization of herd.

Abstract No. 493

Innovative protein based bioactive biodegradable films to enhance nutritive storage 
quality and safety of livestock products

Manish Kumar Chatli, Nitin Mehta, Amandeep Kaur, Rajesh V Wagh, Om Prakash Malav, Pavan Kumar
Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India 
manishchatlilpt@gmail.com

Storage stability and food safety issues related with livestock products (milk, meat, eggs) plagued the 
industry since ages. Biodegradable packaging films developed from proteins can provide edibility, nutritive 
value, biodegradability and act as delivery vehicle of various antimicrobial and antioxidant agents without 
compromising requisite physical and mechanical barrier properties and ensures safety of the environment. 
Hence, the methodology for the development of biodegradable films from animal and plant proteins viz. 
zein, casein, whey protein, ossein and composite was standardized. The developed films were evaluated 
for various physical (thickness, penetrability, extensibility) and barrier (water vapour transmission rate; 
WVTR, oxygen transmission; OTR) properties.  Bioactivity of films was enhanced with the incorporation 
of various essential oils (lemon grass oil and eugenol), bacteriocins (nisin and pediocin), phyto-extracts 
(grape seed and green tea extract), bacteriophages (coliphages) and nano particles (silver and zinc). The 
bioactive biodegradable films were evaluated for its antioxidant and antimicrobial properties against 
various food spoilage and pathogenic organisms. Further, these selected bioactive films were used for 
packaging of milk products (paneer, cheese), egg (egg paneer), fresh meat chunks (pork, chicken, chevon) 
and meat products (pork nuggets, chicken meat bullets). The storage life of the products was evaluated 
for physico-chemical (proximate, pH, TBARS, free fatty acid, peroxide value), microbial (SPC, coliforms, 
psychrophiles, yeast and mold) and sensory properties under refrigerated conditions. Results successfully 
established the utilization of protein based bioactive biodegradable films for the extension of storage 
life and nutritive value of milk, meat and egg based products. 

Abstract No. 560

Studies on management of theileriosis and anaplasmosis mixed infections in holstein 
friesian crossbred cattle

Amit Verma, Arbind Singh
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, India 
drakverma79@gmail.com

Dairy industry is growing at high pace and investors are showing great interest in funding the dairy farms 
that are rearing high milk producing animals. But, all the benefits of high milk production do not provide 
resistance to pathogens that are commonly prevalent in the country with the introduction of these exotic 
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cattle.The present study demonstrates the occurrence of theileriosis and anaplsmosis mixed infections in 
Holstein Frisian crossbred cattle and its therapeutic management. Holstein Frisian crossbred cattle in peri-
urban private dairy farm, Meerut were presented for the clinical examination and professional assistance. 
The clinical signs showed by the cattle were lack of appetence and decreased milk yield. On detailed 
clinical examination, the cattle were weak, dehydrated, and anemic with enlargement of prescapular 
lymph nodes and fever (1030F). The haematological parameters showed anaemia (Haemoglobin 2.5 g/dl) 
and erythropaenia (RBC count 2.3 million/mm3, platelet count 101,000/mm3). The Giemsa’s stained blood 
smears revealed Theileria annulata and Anaplasma marginale organisms in RBCs. The animals were treated 
with Buparvoquone (2.5 mg/kg b. wt.) intramuscularly, with supportive therapy including haematinics. 
Additionally, Flunixine meglumine (1.1 mg/Kg body weight) was also injected intramuscularly for three 
days and long acting Oxytetracycline (03 injections on alternate days) was also given intramuscularly. 
The animals recovered after one week of treatment. In brief, it can be concluded that theileriosis and 
anaplasmosis were prevalent in this region especially among exotic breed cattle and had significant effect 
on body functions that can be effectively controlled by Buparvacone and Oxytetracycline injections.

Abstract No. 561

Life on the edge of changthang an overview of threatened nomadic culture of Ladakh.

Feroz Sheikh1, Ovais Shah1, Tashi Dolkar2, Jalal Parra3 
1SKUAST-K, Leh, India. 2Kashmir University, Leh, India. 3SKUAST-K, Srinagar, India 
aizar22@gmail.com

“Changthang” a Tibetan word literally meaning western plateau is a name given to the vast plateau of 
Tibet lying to the western side of earlier Tibet and extending into the Indian side in Ladakh. The area is 
known for its hostile terrain with very low hydric index altitude ranging from 14000 ft to 16000 ft   and 
temperature ranging from 30 in summer to -40 oC during winter. The area is full of rugged mountain, 
barren land and dispersed pasture grasses fostering world unique germplasm like Changthangi goats, 
Changthangi Sheep, Semi domesticated Yak, Zanskari horse and Bos taurus in the form of Local cattle. It is 
also habitat of worlds precious wild life germplasm like Snow leopard, Tibetan antelope, Tibetan Gazalle, 
Tibetan Wolf, Red Fox, Blue Sheep, Argali, Wild Yak and many wild birds etc. The native ‘Changpa’tribal 
people inhabitate the Changthang region, who migrate from one place to another with there livestock 
throughout the year. Changthangi goat produces the finest pashmina fibre in the world. The livestock of 
Changthang region sustains the economy of thousands of Changpa nomads since from the beginning 
and they live in a harmonious way till date. Now, due to poor production from livestock, low market value 
for livestock product, limited pastures, hard life, alternative and easy source of income like tourism, these 
nomads are migrating towards town leaving their age old practice of pastoralism. A detail study in this 
regard has been studied under AICRP on Changthangi goat.
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Abstract No. 562

Status of world’s unique animal genetic resource of Ladakh

Feroz Sheikh, Ovais Shah, Tashi Dolkar
SKUAST-K, Leh, India 
aizar22@gmail.com

Ladakh is the only typical cold arid zone of our country with extreme climate and hostile condition, the 
area makes its floura and fauna a unique one and distinct from rest of the country. Around 60% of the 
farmers of Ladakh are Pastoralist and 40% of the farmers are agriculturist and the majority of the economic 
income comes from animal rearing in Ladakh. It has some of the world’s best animal genetic resource in 
the form of Changthangi goats, Changthangi Sheep, Semi domesticated Yak, Bactrian (Double Humped 
Camel) Zanskari horse and Bos Taurus in the form of Local cattle. All this livestock contribute a lot to the 
income of the farmers of Ladakh and the Changthangi people are completely dependent on this livestock 
rearing. All this livestock are reared on extensive system on high altitude pastures grasses. During the 
past few decade these unique germplasm are facing several threats for its eco friendly existence with the 
human populations. These threats and constraints are figured with possible recommendation and solution 
in the present study. One of the basic reasons is that Ladakh has been deprived of basic research facilities 
in animal science sector for so many years due to which this unique genetic resources are declining in 
terms of numbers as well as in production. If necessary steps are not taken immediately a time will reach 
that all this precious animals will be lost forever.

Abstract No. 590

Strategic supplementation to reduce methane emission in free range goats

Ravindra Kumar, UB Chaudhary, DL Gupta
ICAR-CIRG, Makhdoom, Mathura, India 
ravindra.srivastava@gmail.com

In tropical region of world as well as in India, the production system of goats is mainly based on free 
range system of feeding. Grazing forage is the main source of nutrients. These pasture did not provide all 
the balanced nutrient to the goat making the sub optimum production status of animals. These grazing 
area forages are poor in nitrogen, mineral and energy; provide a wider acetate/propionate (A/P) ratio on 
fermentation and thereby produce large amount of methane. Supplementation of tree leaves (Lucenea 
leucocephala) and concentrate pellet were evaluated to reduce methane emission in grazing goats. 
In grazing goats methane emission was measured using SF6 technique of in vivo methane emission 
that standardized for goats at our lab. There was a decrease of in vivo methane emission (g/day) by 
18.30% on L. leucocephala supplementation in grazing adult Barbari goats. A decreasing trend of in vivo 
methane production (g/kg DMI and g/kg DDMI) was also reported in grazing goats on L. leucocephala 
supplementation without affecting the feed intake and digestibility of different nutrients and rumen 
fermentation. However, daily methane emissions were unaffected, methane emissions per kilogram of 
DMI and per kilogram of digestible DMI decreased with concentrate supplementation in grazing goats. It 
is concluded that nutrient balancing through strategic supplementation will curtail the methane emission 
from free range goats.
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Abstract No. 594

Estimation of genetic indices through microsatellite markers for indigenous cattle 
breeds.

Pallavi Joshi1,2, Priyank Vyas1 
1Rajuvas, Bikaner, India. 2Wii, Dehradun, India 
pallavivyas91@gmail.com

The aim of present study was to understand the existing genetic diversity and structure of native cattle 
breeds (Gir and Kankrej) adapted to the north-western arid and semi-arid region of India based on 
microsatellite loci. Since, domestication from Neolithic (8,000-10,000 years ago) today the cattle population 
has reached 1.5 billion and further it’s likely to be 2.6 billion by 2050. High magnitude of numbers, breed 
management, market need of traceability of breed product, conservation prioritization and IPR issues 
due to germplasm flow/exchange, has created a critical need for accurate and rapid breed identification. 
Till date breed identification methods based on molecular data analysis has great importance. The study 
describes the genetic variability within and among two indigenous bovine breeds’ viz. Gir and Kankrej 
based on fifteen microsatellite markers BM1818 CSRM60, ETH10, ETH225, INRA005, BM 2113, ETH3, 
ETH152, HEL1, HEL5, ILSTS022, INRA035, INRA063, ILSTS002 and ILSTS006.High PIC values observed 
for most of the markers in Gir and Kankrej breeds with an average of 0.5727 and 0.561 respectively are 
indicative of high polymorphism of these markers in breed .Reasonably high PIC values observed for most 
of the markers across all the loci imply that this set of microsatellite are very informative for evaluation of 
genetic diversity and characterization in both the breeds. This in formativeness of microsatellite markers 
showed it can be used for various applications like, conservation, disease diagnosis and polymorphism 
in different populations.

Abstract No. 603

Clinical and molecular studies of foot-and-mouth disease virus in Uttar Pradesh state 
of India

Arbind Singh1, Mahesh Kumar2, Amit Verma1, Snehal Nirwan3 
1SVPUAT, Meerut, India. 2GBPUAT, Pantnagar, India. 3Animal Husbandry Department, Meerut, India 
arvindsingh80279@gmail.com

Foot-and-mouth disease (FMD) is an important disease with significant economic impacts. The disease 
causes direct as well as indirect losses to the dairy industry in developing countries like India. In the present 
study, a total of 25 vesicular epithelium of tongue were collected from 19 cattle and 06 buffaloes showing 
the clinical signs such as vesicle formation on the mucous membranes of the tongue, interdigital spaces, 
salivation and anorexia from Uttar Pradesh. The RNA was extracted from the samples and converted 
to cDNA. The reverse transcriptase Polymerase Chain Reaction (RT-PCR) was used for the detection of 
FMD virus (FMDV) for diagnosis and serotyping with the primer sets ARS-4, A-1C562, and As1- 1C505 
with the expected band of 1301bp, 863bp, and 910bp, respectively.Out of 25 samples, FMD virus was 
detected from 20 samples, while 05 samples could not be typed. Among 20 RT-PCR confirmed samples, 
12 were detected as serotype O and 08 as serotype A, while no serotype C and Asia-1 was detected from 
any vesicular epithelium sample. The high prevalence of serotype O (48.00%) indicated that it is the 
predominant type in the state. In conclusion, FMD in Uttar Pradesh, India is caused by FMD serotype O 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 333

Animal Sciences-Livestock, Dairy & PoultryDay-1 :  21 February, 2019

followed by serotype A. No other serotypes were detected. The results of this study provided the valuable 
data regarding the molecular epidemiology of FMD in bovines from Uttar Pradesh, India, which further 
strengthens the strategies of prevention and control of the disease. 

Abstract No. 607

Breeding techniques for assessing fertility in HF cross cattle of Kerala

Jamuna Valsalan, Tina Sadan, Thirupathy V 
College of Veterinary and Animal Sciences, Thrissur, India 
jamunavalsalan@gmail.com

The genetic analysis of fertility traits are used to find out the effectiveness of selection and to assess the 
reproducing and producing ability of cattle under breeding programmes. Data of 480 HF crossbred cattle 
sired by 54 bulls scattered over a period of 10 years (2008 to 2018) maintained at University Livestock 
Farm, College of Veterinary and Animal Sciences, Thrissur were used for assessing genetic parameters 
of fertility traits. Fertility was defined in terms of pregnancy rate (PR). Pregnancy rate measures the 
percentage of non-pregnant females that become pregnant during each estrous cycle, because each 
estrous cycle represents only one chance for a cattle to become pregnant. Adjusted service period (SP) 
and days to first service (DFS) were used to estimate pregnancy rate.The heritability estimates of SP, DFS 
and PR were 0.12 ± 0.04, 0.12 ± 0.04 and 0.02 ± 0.005. The pregnancy rate had low negative correlation 
with milk yield. The magnitudes of phenotypic correlation indicated that HF cross  in Kerala have good 
fertility and is not declining sharply with the increasing of milk production in the herd. The low heritability 
estimates suggest that additive variability of the fertility traits are low which shows a strong influence of 
temporary environmental effects on the traits and better breeding management should be maintained 
for sustaining reproduction efficiency of cattle in Kerala.

Abstract No. 613

Suitability risk analysis of bluetongue in Karnataka, a Southern state of India.

Rashmi Kurli, Dheeraj R, Divakar Hemadri, K.P. Suresh
ICAR- National Institute of Veterinary Epidemiology and Disease Informatics., Bengaluru, India 
rashmikurli@yahoo.in

Bluetongue (BT) an infectious, non-contagious insect borne viral disease of ruminants. BT become endemic 
in India. Although infections are observed in domestic and wild ruminants, the clinical disease and 
mortality are observed only in sheep, especially in the southern states. The disease has potential to spread 
rapidly, creating serious socio-economic consequences and causing major barriers in international trade 
of animals and its products. The bluetongue accounted for maximum incidence and mortality that inflicts 
major losses on subsistence sheep farmers in southern India. The present study focuses on BT disease in 
Karnataka, southern state of India to explore the influence of weather parameters in demarcating risk of 
disease occurrence. The 189 BT outbreak data (2011-2017) was collected from AICRP centre/ state Animal 
Husbandry Department. The outbreak data was subjected to disease modelling with weather and remote 
sensing parameters as risk variables. Additionally, Suitability analysis was carried out to determine the 
potential sites for disease occurrence and to determine correlation of the climate variables. These findings 
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highlight the significance of rainfall, PET, LST and NDVI to determine induced risk of BT in Karnataka and 
suggest potential mitigating effects.  Also, ten Cluster groups were identified based on the similarities of 
month wise LST data and it was correlated with months resulting in three clusters with highest number 
of outbreaks, showing seasonal repetition of LST. Change in the climate affected the risk patterns of the 
disease occurrence. This helps in understanding the risk for prioritizing the mitigation strategies and 
efficiently allocating the resources.

Abstract No. 624

Effect of physiological status in some haematological and biochemical parameters in 
desert goats

Eias Elzein Ibrahim
University of Nyala , South Darfur, Sudan 
eiasalzain66@yahoo.com

The aim of this study was to investigate the effect of gestation, parturition and postpartum on some 
haematological and biochemical parameters were studied using 15 (10 pregnant of known gestation 
age while 5 animal remained as cycling non-pregnant control) desert does aged between 2-3 years 
and managed under controlled condition. Their weights 30±2.1 kg. The results obtained revealed that, 
during pregnancy the erythrocytic parameters decreased except ESR was increased during this period. 
Then all these parameters markedly decreased during the day of parturition period without significant 
changes in MCH and MCHC, except ESR was increased. Also found the same result during the postpartum 
period without significant changes in TRBC and ESR. Leukocytes increased at the day of parturition and 
their relative distribution showed neutophilia. Serum Total protein, globulin, urea markedly decline 
during the late pregnancy and Creatinine, ALT and AST was increased in this period. Serum glucose, 
urea, ALT and AST were significantly increased during the day of parturition and decline the glucose 
level in postpartum period. It can be concluded that pregnancy, parturition and postpartum period are 
accompanied with marked changes in some haematological and biochemical parameters but female 
goat can adapt to marked variation in some important parameters during these physiological stages by 
different physiological mechanism.

Abstract No. 645

Effect of feeding black soybean, either raw or after treatment on performance and egg 
quality in white leghorn layers

Jyoti Joshi, Anshu Rahal, Bidhan Chand Mondal, Seema Agarwal
GBPant University, Pantnagar, India 
anshurahal@rediffmail.com

Black soybean is staple nutritious food of Uttarakhand but still not used in diet of poultry. An experiment 
was conducted on 100 White Leghorn layers (20 weeks old) to discern the effect of feeding black 
soybean (raw and treated) on feed intake, egg production and composition. In twelve week feeding trial 
experimental birds were randomly divided into five treatment group’s viz. T1: Control; T2: 0.2% raw black 
soybean; T3: 0.2% germinated black soybean; T4: 0.2% roasted black soybean and T5: 0.2% cow urine 
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treated black soybean. Production performance was studied in three different phases viz., Phase I (20-24 
weeks), Phase II (25-28 weeks) and Phase III (29-32 weeks).Highest egg production was recorded in group 
T5. Highly significant (P≤0.01) difference was observed in feed intake in phase II, III and overall phase as well 
as in crude protein of egg .Significant differences (P≤0.05) were observed among the different treatment 
groups  in egg production in phase III, feed intake in phase I; egg weight, shell thickness; ether extract, 
ash and cholesterol content of egg. It was concluded that black soybean after treatment can be included 
in diet of white leghorn layers@ 0.2% to improve egg production and quality. 

Abstract No. 650

Study on prevalence of clinical mastitis and factors affecting it in cows in and around 
Haveri district

Shivalingappa Mukartal1, Arun Kharate2, Sangeeta Jadhav3 
1Department of Animal Science, College of Agriculture,Vijayapur, Karanataka-586101 , India. 2Dept. of Vety. Public 
health , Veterinary College, KVAFSU, Bidar, karanataka, India. 3Animal Science, KVK, Vijayapur, Karanataka-586101, India 
shivalingappaym@uasd.in

In the present study, certain physiological such as lactation number and stage of lactation and management 
factors such as source of milk let down, method of milking and floor condition were studied to determine 
their effect on prevalence of  clinical mastitis in cattle. The study area included peri-urban and rural areas 
of Haveri district of Karnataka. A total of 96 cases were studied. The data indicated that the prevalence 
of clinical mastitis was higher in peri-urban (15.12%) than in rural (19.74%) areas. The highest incidence 
was observed during 4 to 6 months after calving both in peri-urban (45.76%) and rural areas (45.08%). 
Maximum cases of mastitis were found during third lactation both in peri-urban (19.00%) and rural (22.98%) 
areas. Mastitis prevalence was higher in animals milked by knuckling method and in those in which milk 
let down was induced by suckling calves. Cemented and brick floors contributed more towards mastitis 
in comparison to kacha floors. The incidence was higher in the hindquarters of udder (73.3% and 63.1%) 
than in the forequarters (26.6% and 36.8%) in peri-urban and rural areas, respectively. In conclusion, 
prevalence of clinical mastitis can be reduced by improving management procedures.

Abstract No. 660

Effect of modified ovsynch protocols on estrus synchronization and conception rate 
in buffaloes

Alok Kumar1, Ram Asre2, Krishna Kant Mishra2 
1NDRI, Karnal, India. 2Veterinary Clinic, Mathura, India 
dr.alokshukla.vet@gmail.com

Study was conducted at Chaudhary dairy farm, Mathura. Thirty murrah buffaloes between 2nd to 4th 
parity were selected for estrus synchronization (ES) and conception rate. The buffaloes were divided 
into 3 groups each comprising 10 animals (n=10). During the study, all hormones except insulin were 
administered intramuscularly. Buffaloes of Group I (Ovsynch protocol) were administered with GnRH 
agonist i.e. 10 μg buserelin acetate at day 0 and 9 and synthetic prostaglandin i.e. 500 μg cloprostenol 
on day 7. Group II with (Modified Ovsynch protocol-1), 20 μg buserelin acetate at day 0 followed by 500 
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μg cloprostenol on day 7, and second dose of 10 μg  buserelin on day 9. Group III with (modified Ovsynch 
protocol-2), 10 μg buserelin acetate at day 0 and 9 and insulin at the rate of 0.25 international unit/kg 
body weight subcutaneously on day 0, 1 and 2, followed by 500 μg cloprostenol at day 7. All buffaloes 
were inseminated at 12 h and 72 h after second buserelin administration using frozen thawed semen. 
Results revealed that 50% and 20% buffaloes in Group I, 80% and 30% in Group II whereas 90% and 40% 
in group III were positive for ES and conception, respectively. Result clearly indicates the effect of insulin 
on ES and conception rate. Insulin promotes development and proliferation of granulosa, theca and 
luteal cells in the ovary thus stimulate folliculogenesis. Moreover, it induces LH pulse secretion therefore 
promotes maturation of follicles which indicates its possible role on ovarian steroidogenesis.

Abstract No. 670

Kyasanur forest disease: A threat to monkey and human

Yanshi 
GBPUAT,Uttarakhand, Pantnagar, India 
yanshirahal@gmail.com

Globally, Kyasanur Forest Disease virus is ranked in one of the highest risk categories of pathogens. Every 
year about 400–500 people lose their lives because of the disease. The mortality rate among monkeys 
is much higher compared to the other species. The Kyasanur Forest Disease (Monkey Fever) rears its 
ugly head post monsoon when nymphs of Haemaphysalis spiniger (forest tick) actively look for warm 
blooded animal and affects langurs, monkeys and humans. Humans contract infection from nymphs 
bite or when they come in contact with an infected animal. The disease has a number of reservoir hosts 
such as porcupines, rats, squirrels, mice and shrews. Research using mice models show that the virus 
primarily replicates in the brain and causes gliosis, inflammation and cell death. There is high fever with 
frontal headaches followed by hemorrhagic symptoms. The other symptoms include vomiting, muscle 
stiffness, tremors, absence of reflexes and mental disturbances. There are no specific treatments available 
which makes it even more important to prevent the disease. It is high time to fight against the disease 
and prevent its further outbreaks. Proper and timely reporting of the disease cases can help in analyzing 
the background situation and control of the disease. There is need for better coordination of medical and 
veterinary personnel to formulate appropriate control strategies against the disease.

Abstract No. 713

Comparison between two dopamine receptor agonists for the treatment of canine 
pseudopregnancy

Alok Kumar1,2, Keerti Singh2, Yogesh Kumar Yadav2 
1NDRI, Karnal, India. 2Pet clinic, Mathura, India 
dr.alokshukla.vet@gmail.com

This study was conducted in a private pet clinic at Mathura, during February 2016 to July 2018. In this 
period, 15 German shepherd bitches of age between 3 to 6 years suspected for pseudopregnancy were 
admitted. Clinical signs observed as i.e. swollen, edematous mammary gland and vulva, along with history 
of restlessness, reduced appetite, dullness and nesting behavior in all bitches. Further radiography and 
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ultrasonography were carried to rule out possibilities of pregnancy. Based on diagnosis the cases were 
declared as pseudopregnancy. These bitches were divided in to 3 groups each consist of 5 animals (bitches 
allotted to each group as: first admitted case allotted to group I, second to group II and so on). Group I 
received cabergoline (dopamine D2 receptor agonist) at the dose rate of 5μg/kg per day orally for 10 days. 
Group II received Bromocriptin (D2 agonist), 60μg/kg per day orally for 10 days and group III received 
nothing.  All animals received multivitamin syrup 5 ml orally for 10 days. Result indicated that all bitches 
in group I and II recovered successfully (100 % recovery) however group II bitches experienced side effect 
i.e. vomiting, depression, reduced appetite and weight loss moreover relapse occurred in 2 bitches out 
of 5 which subsequently disappeared within a week. Animals of group I experienced slight weight loss. 
In group III one out of five recovered (20% recovery rate) within 10 days of duration. Treatment protocol 
using cabergoline was found better in terms least side effect and maximum efficacy.

Abstract No. 726

Spatial risk modeling of haemorrhagic septicaemia in Maharashtra state, India

Dheeraj R, Rashmi Kurli, S. S Patil, K P Suresh
ICAR - National Institute of Veterinary Epidemiology and Disease Informatics, Bangalore, India 
ddheerajr229@gmail.com

The Animal husbandry contributes 28-32% in agricultural GDP and 4-6% of national GDP. India is 
endowed with varied ecological interactive systems that sustain huge and diverse livestock population 
maintained at different management, migratory and sanitary conditions which may affect susceptibility 
of several endemic diseases causing considerable economic loss. Haemorrhagic Septicaemia (HS) is a 
bacterial disease caused by the Gram negative bacteria Pasteurella multocida in cattle and buffaloe. In this 
scenario, robust early prediction systems is required for intensive, continuous intervention and control 
strategies to avoid outbreak threats. The present study is focused on Maharashtra state, HS disease data 
(2011-2017) was obtained from NADRES database maintained at ICAR-NIVEDI. The bioclimatic variables 
data were retrieved from the “GLDAS_NOAH025_M_V2.1” Dataset and the remote sensing variables were 
extracted from MODIS satellite images. Disease outbreak data was aligned to the generated risk variables 
which was subjected to climate-disease modeling. Machine learning models were fit to aligned data and 
tested for accuracy in terms of discrimination power using ROC, Kappa and TSS. The best fit models were 
combined to get average predicted risk map (ROC>0.9, Kappa>0.6, TSS>0.8) to assess the risk patterns 
and high level of risk was found in Konkan, Pune and Nagpur division which includes areas adjoining 
Madhya Pradesh and Chhattisgarh.It was also found that environmental risk variables were significantly 
associated with disease incidence.
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Abstract No. 744

miRNAs targeted RNA binding protein “HuR-miR-191” can have therapeutic role in 
cancer

Nishant Chaudhary1, Ritu Kulshreshtra1, Amit Kumar2 
1Department of Biochemical Engineering and Biotechnology, IIT, New Delhi, India. 2Sardar Vallabhbhai Patel University 
of Agriculture & Technology, Meerut, India 
balyan74@gmail.com

Micro RNAs (miRNAs) and Ribosome binding proteins (RBPs) play critical role in cancer biology. Micro 
RNAs (miRNAs) are concerned to post-transcriptional regulation of different genes through fastening 
the microRNA recognition site of 3’ untranslated region (UTR) present in marked transcript. RNA binding 
proteins (RBPs) are implicated in a variety of functions including post-transcriptional regulation of genes 
and regulate mRNA stability by binding to their identified sequences at the 3’ UTR. The casual relationship 
has been established between inherited mutations affecting ribosome biogenesis and higher risk of cancer. 
Further, both RBPs and miRNAs are reported to be overstated by hypoxia and additionally significant 
due to common site of battle (3’UTR of mRNA).  In present study, it was hypothesized that they might 
have role in each other’s regulation. The stem loop qRT-PCR was applied to assess the expression levels 
of these target miRNAs and the corresponding RBPs “HuR-miR-191” in cancer cell lines, namely U87MG 
(Glioblastoma) and MCF7 (Breast cancer) under hypoxic and normoxic conditions. Simultaneously, qRT-
PCR was also applied to see the regulatory effects of microRNAs on the corresponding target RBPs. The 
analysis of obtained data revealed possible interaction between the miRNA-RBP pair under study. It can 
be recommended for the assessment of its therapeutic ability for the treatment of various cancers in 
animal model.

Abstract No. 804

Functional analysis of rumen metagenome in vechur and crossbred cattle of Kerala state

Tina Sadan, Aravindakshan T V, Radhika G, Lali F Anand, Ally K
College of Veterinary and Animal Sciences, Thrissur, India 
tinasadan@gmail.com

Rumen is one of the richest and most productive microbial habitats. Despite importance of rumen microbial 
population to host health and productivity, knowledge about the functional capacity of rumen microbial 
communities remains relatively rudimentary. Functional metagenomics is one of the approaches by which 
one can access the genetic and metabolic potential contained within the genomes of uncultured bacteria. 
The objective of the present study was to make a comparative analysis of Vechur and crossbred rumen 
metagenome at the functional level with respect to the SEED and KEGG analysis. DNA extracted from 
the rumen liquor of Vechur and crossbred cattle under similar dietary and management condition was 
sequenced using Illumina HiSeq 2500 platform. The research findings revealed that the highest proportion 
of gene fragments assigned to known functions was associated with carbohydrate metabolism followed 
by genes associated with protein metabolism in both Vechur and crossbred cattle. In SEED classification, 
out of 31 functional categories observed, four functional categories (dormancy and sporulation, phages, 
prophages and transposable elements, DNA metabolism and respiration) were found to be significantly 
different between genetic groups. Statistical analysis displayed a significant difference in abundance of 
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genes associated with different metabolic pathway as revealed by KEGG pathway analysis. The present 
study indicated the importance of rumen microbial community to hydrolyze and ferment inaccessible 
nutrients and confirmed the effect of genetic group on the microbial gene abundance involved in 
metabolic pathways. 

Abstract No. 812

Development of novel tape for direct measure of body weight of goats under rural area

Rojan P. M., R. Thirupathy Venkatachalapathy
Kerala Veterinary and Animal Sciences University, Pookode, India 
rojanpm@kvasu.ac.in

Goat farming is a major income generating activity of landless, small and marginal farmers. Income 
from goat rearing is mainly through sale of goats. Usually, animals are sold in the market based on visual 
assessment of body condition without considering their actual weight. Recording body weight of live 
animals needs special platform weighing machines with cage to control them. Hence, farmers, mostly 
women solely depend on the visual assessment made by middle man/butchers and usually biased 
towards lower weight. This causes considerable decrease in the income of goat farmers. Hence, it was 
proposed to develop an easy to use low cost tool to directly measure the live body weight of goats under 
rural conditions. Regression analysis was performed to develop live body weight prediction model using 
data recorded under ICAR-AICRP on Goat Improvement (Malabari field unit) on body weight and body 
measurements of 26,050 goats of different age/sex during 2003-13. Body height at withers and chest 
girth was taken as predictor variables and prediction equation was developed with adjusted R square 
value of 0.851. Then the each independent variable was equated in measurement scale to body weight 
in kilogram scale, separately. It records live body weight in kilograms directly by simple addition of two 
measurements, namely height and chest girth of the goat. This novel low cost tape will help farmers to 
get remunerative price based on live body weight and also to assess growth potential of their goats by 
recording weight at regular intervals in rural households.

Abstract No. 813

Successful management of dystocia due to hydrocephalus in a murrah buffalo

Alok Kumar1, Ajay Pandey2, Atul Saxena2 
1NDRI, Karnal, India. 2DUVASU, Mathura, India 
dr.alokshukla.vet@gmail.com

A murrah buffalo in its 4th parity presented to department of Veterinary Gynaecology and Obstetrics, 
DUVASU, Mathura with history of straining since 8 hours. Owner observed rupture of water bag 3 hours 
back. Clinical parameters were within normal range however upon per vaginal examination, enlarge 
fetal head along with both fore limbs were found in position prior to pelvic inlet. Based on large palpable 
head, signs and symptoms the condition suspected as hydrocephalus. Obstetrical procedures initiated by 
administering epidural anesthesia using 5 ml, 2% Lignocaine hydrochloride. Vaginal canal was lubricated 
using ample amount of liquid paraffin followed by traction on head region alone, in spite of several 
attempts there was no improvement therefore it was decided to perform caesarean section. Caesarean 
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section was performed in right lateral recumbancy an oblique mid-left flank incision (ventrolateral 
approach’) under local anesthesia using 2% Lignocaine hydrochloride above the site of incision. Fetus 
removed carefully through surgical site then cleansing of uterus with 300 ml metrogyl (metronidazole) 
followed by closure of surgical site. Post surgical care was performed by administration of broad spectrum 
antibiotic and routine medications. Dressing of surgical site was carried out at every alternate day. Animal 
recovered successfully. Hydrocephalus is a congenital abnormality classified as fetal dropsy condition. 
Accumulation of excessive fluid inside cranium causes its swelling leading to Hydrocephalus condition. 
Fluid accumulation within cranium may be inside the ventricular system or between the brain and the 
innermost membranous covering of brain i.e. Dura mater.

Abstract No. 814

Fetal maceration in non descript cow and its successful management – A case report

Alok Kumar1, Atul Saxena2 
1NDRI, mathura, India. 2DUVASU, Mathura, India 
dr.alokshukla.vet@gmail.com

A non descript cow in its 4th parity brought to department of Veterinary Gynaecology and Obstetrics, 
DUVASU, Mathura with history of reddish-brown discharge from vagina with pyrexia and anorexia since one 
week. Per vaginal examination revealed three finger dilated cervix and semisolid content along with fetal 
bones inside the uterus. Based on examination, condition diagnosed as maceration. Treatment initiated 
by manual dilation of cervix followed by recovery of semisolid degenerated fetal mass and fetal bones. 
Fetal bones removed with extreme care so as to avoid any injury to reproductive track while transit. Later 
on uterus was flushed with 2 liters metrogyl (metronidazole 500 mg /100 ml). Furthermore administration 
of broad spectrum antibiotic i.e. enrofloxacin 10 mg/kg body weight along with antihistaminic and non 
steroidal anti inflammatory drug via intramuscular route carried out for 5 days . Owner was advised 
to administer herbal uterine cleanser 100 ml orally everyday for 10 days. Cow recovered uneventfully 
moreover 3 months later animal showed estrous sign which was deliberately missed however cow bred 
through A.I in subsequent estrus cycle. Cases of fetal maceration are reported in every species but more 
frequently in bovines. Its pathogenesis can be briefed as failure of abortion followed by degenerative 
changes due to bacterial entry through opened cervix that leads to digestion of soft tissue leaving fetal 
bones as it is in the uterus.
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Theme: Fisheries, Knowledge and Innovation Drivers for Growth of Aquaculture

Abstract No. 90

Generation of goldfish Carrasius auratus progeny from common carp Cyprinus carpio 
parent by surrogacy technology

Sullip Kumar Majhi, Labrechai Mog Chowdhury, Santosh Kumar, Vindhya Mohindra, Kuldeep Kumar Lal 
ICAR-National Bureau of Fish Genetic Resources, Lucknow, India 
sullipkm@gmail.com

Surrogacy technology has the immense potential to increase the production efficiency of commercially 
important fishes that are difficult to breed in confinement and aid to the propagation and recovery of 
endangered populations. Here we report, application of surrogacy technology in increasing the numbers 
of progeny from small bodied ornamental fishes by using sexually competent large bodied adult fish as 
recipient. The germ cells (GCs) isolated from pre-pubertal goldfish (Carassius auratus), were transplanted 
through the genital papilla into the gonads of adult recipients common carp (Cyprinus carpio) that were 
prior depleted of endogenous GCs by Busulfan (40mg/kg BW; total 5 doses at 2 weeks intervals) and high 
water temperature (38°C) treatments. Within 4 months after cell transplantation, the donor GCs were able 
to recolonize the recipients’ gonads and resume gamatogenesis. The presence of donor-derived gametes 
was confirmed by PCR-RFLP in 100% of the surrogate C. carpio males and females. Artificial fertilization 
and natural spawning between surrogate males and females yielded 100% pure C. auratus progeny with 
normal fertilization and hatching rates similar to control animals. These results suggest that surrogacy 
technology could also be potentially applied in commercial aquaculture, mainly to generate more numbers 
of progeny from commercially important small bodied fishes those have low gamete counts and difficult 
to propagate in captivity.

Abstract No. 228

Comparative morphometric and meristic evaluation of five species of genus Labeo 
(Cyprinidae) from Tripura (North Eastern State)

Sachin Pandit, Kamlesh Kumar Yadav, Dr. RANI DHANZE
COLLEGE OF FISHERIES, CAU, AGARTALA, India 
sachinfrm01@gmail.com

Present study is based on 116 specimens of five species of genus Labeo viz., 23 L. gonius, 24 L. calbasu, 
20 L. rohita, 31 L. bata and 18 L. boga collected from different rivers of a Northeastern state, Tripura. Most 
of the Labeo species studied exhibited differences in the number of scales between lateral line to pelvic 
fin and number of gill rakers. A total of 29 morphometric measurements (22 scaled to SL and 7 scaled 
to HL) were taken from all the specimens and they showed strong correlations among each other. All 
the morphometric measurements were converted into ratios in relations to head length and standard 
lengths and subjected to descriptive analysis. Several morphometric variables were found to be important 
species-specific characters. An ANOVA was performed for exploring inter-species differences. The entire 22 
variables showed significant difference across species at 5% level of significance. A stepwise discriminant 
function analysis was performed and model predicted correct classification for all the five species. The 
statistical analysis of data of all species exhibited most distinguished morphometric characters such PDL, 
PPcL, BD in % SL and snout length, eye diameter, upper jaw length and head width in % HL  were among 
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the major discriminating character. But L. bata and L. boga showed overlapping characters which can be 
differentiated by morphometric characters such as predorsal length, pre-anal length in %SL and snout 
length, upper and lower jaw length, mouth width in % HL. The interrelationship through cladogram based 
on morphometric characters also revealed morphometric proximity of L. bata and L. boga .

Abstract No. 241

Status, issues and prospects of culture based fisheries: Towards doubling fisher’s income 
from tropical Indian reservoirs

Uttam Kumar Sarkar, Gunjan Karnatak, Mishal P., Lianthuamluaia, L., Archan Kanti Das, Basanta Kumar Das 
ICAR-CIFRI, Kolkata, India 
uksarkar1@gmail.com

The reservoir fisheries play a vital role in nutritional and livelihood security the rural populace. It has the 
potential to double the fisher’s income considering the magnitude of the resource (3.42mha) and potential. 
Implementation of CBF in reservoirs of the country has led to significant improvement in average fish 
productivity from 49.9, 12.3 and 11.4 to 33, 94, and 174 kg ha−1yr−1 against potential of 100, 200, and 500 
kg ha−1yr−1 from large, medium, and small reservoirs respectively. The fish yield from even large reservoir 
like Gandhisagar, Madhya Pradesh has increased from 12.1 in 2004-05 to 80.8 kg ha−1yr−1 in 2013-14 due 
to adoption of CBF. In spite of significant improvement in the productivity, there remains a wide gap 
between potential and production. The major issues in CBF are unavailability of adequate quality fish seed 
of desired size and fish seed raising facility, unscientific stocking, absence of fishing regulations, fluctuating 
water levels, habitat degradation, climatic variability and other associated stresses, emergence of exotics, 
difficulty in fishing, destructive fishing, lack of trained manpower and absence of efficient governance 
and institutional arrangements. In order to achieve the production potential, region specific ecosystem 
based fisheries management protocols/models need to be developed utilising information on habitat, 
natural food spectrum, native fish fauna, population dynamics of important species, production potential, 
impact of exotics on native fish fauna etc. The present communication deals with present status, issues 
and prospects in achieving sustainable fisheries development in reservoirs of India.

Abstract No. 242

Vulnerability assessment of wetland biodiversity and fisheries to climatic variability; 
adaptation and mitigation strategies

Uttam Kumar Sarkar, Mishal P, Gunjan Karnatak, Malay Naskar, Soma Das Sarkar, Lianthuamluaia L., 
Basanta Kumar Das 
ICAR-CIFRI, Kolkata, India 
uksarkar1@gmail.com

Wetlands are considered as resilient in maintaining ecosystem services but rapid change in climate may 
exceed the resilience thresholds of the ecosystem. India has vast wealth of wetland ecosystems (5.54 lakh 
ha) that support diverse and unique habitats and rich diversity of fish. About 85 species belonging to 
33 families have been reported from floodplain wetlands of India. The variability of climate manifested 
by elevated temperature, erratic and abnormal pattern of rains, droughts etc. have adversely impacted 
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the wetland ecology, fisheries, biodiversity and livelihood of the fishers. In this context, it is essential to 
assess the ecological changes over the decades and vulnerability of the ecosystem for developing climate 
resilient mitigation and adaptation strategies. In wetlands, the impact of climatic variability will greatly 
depend upon temperature and water availability through run-off. Analysis of time series fish production 
data of selected wetlands, when collated with downscaled climatic grid data and fish stocking data 
indicated that better management can lead to fish production enhancement without much detrimental 
impact caused due to climate variability. The present study revealed that open wetlands support rich fish 
diversity and have more resilience even under variable climatic regime. Fish diversity in closed wetlands 
is more sensitive to changes in regional thermal-precipitation patterns manifested through water stress. 
The paper recommends suitable adaptation and management strategies that can be adopted at local 
level in wetlands. The adaptation and mitigation strategies need to be modified according to specificity 
of ecosystem for sustainable climate smart fisheries and biodiversity conservation. 

Abstract No. 247

Mitochondrial gene sequences analysis suggest conservation priority for threatened 
chocolate mahseer (Neolissochilus hexagonolepis) in northeast India

Shahnawaz Ali1, Lata Sharma1, C Siva1, Aishwarya Sharma1, Ashoktaru Barat2, Prabhati Kumari Sahoo2 
1ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, India. 2ICAR-Central Institute of Freshwater Aquaculture, 
Bhubaneswar, India 
alicife@gmail.com

The population genetic structure and genetic diversity of Neolissochilus hexagonolepis were studied using 
three mitochondrial genes (CoxI, Cytb, ATPase 6/8). A total of 120 individuals representing nine populations 
from different drainages of Assam, Arunachal Pradesh and Meghalaya in Northeast India were used for 
the study. Thirty-three distinct haplotypes were identified from concatenated gene analysis. The total 
haplotype and nucleotide diversities are 0.8880 and 0.0280 respectively. The analysis of molecular variance 
(AMOVA) reveals that the main variation (89.33%) was among populations. Most of the populations 
showed high polymorphisms, parsimony and haplotype diversity which indicate genetically healthy stocks 
in the wild. The genetic differentiation patterns were consistent with geographical distributions. Pairwise 
FST comparison of populations showed significant genetic differentiation (0.9088 p<0.05). The pattern of 
haplotype network and phylogenetic tree revealed six major groups which can be considered as different 
evolutionary significant units, and therefore, can be treated as different management units for any 
conservation measures. This study also suggested that populations, particularly from Dikrong, Sankosh 
and Umiam river, having high genetic differentiation can serve as founder of a hatchery stock to maintain 
substantial genetic variations in the descendant populations. The Information on population structure 
generated from this study would be useful to plan for stock-specific strategies for breeding, conservation 
and management of the wild population of N. hexagonolepis in future.
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Abstract No. 258

Digital measures of computer and statistics in sustaining inland fisheries

Debabrata Das 
ICAR-CIFRI, Kolkata Centre, Kolkata, India 
ddas.icar@gmail.com

Academically induce breeding for all individual fish species may not be possible. The reason is  existence 
of huge fish population, naturally. Since for each fish species to breed naturally a very specific osmotic-
pressure is needed which can be detected using either osmo-meter or simply Digital TDS meter. Under 
culture systems many fish species may not be able to breed or may not bear eggs or sperms  owing to 
the existence of high total dissolved solids (TDS), unless they are induced to breed. On a statistical this 
is found that every  fish species may like to follow a certain range of osmotic pressures that is prevailing 
in  ecological waters. For example Anabas testudineus (Ham.) can breed naturally in ecological conditions 
having a osmotic pressure range mere  50 to 190 ppm of TDS. Thus, every fish species have a specific 
range of osmotic tolerances to breed naturally. Freshwater supply, algal population, oxygenation, certain 
cropping systems surrounding the water bodies may help to sustain osmotic pressure that help fishes to 
breed naturally. Other than reproductive growth, physiologically all fishes need to migrate to the water 
having optimum osmotic pressure for breeding. Hence, the breeding requirements of fishes can be 
ascertained by the digitally measurable parameters such as osmotic pressure of water bodies. 

Abstract No. 267

Triploidy induction in rainbow trout by heat shock: A breakthrough in India.

NN Pandey, Raghvendra Singh, Biju S Kamlam, Bipin K Vishwakarma, Preetam Kala 
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, Uttarakhand, Bhimtal, Nainital, India 
bipin.k.vish@gmail.com

Production of sterile triploid rainbow trout (Oncorhynchus mykiss) is the major concern for its production 
enhancement and ecological management in coldwater. Experimental trials were conducted at three 
different places with fifteen healthy brooders for each operation to get fertilized eggs and exposed to heat 
shock treatment. Timing after fertilization for heat treatment, temperature for thermal shock treatment to 
retain the second polar body and exposure time of treatment were standardized for success of triploidy 
induction. Heat shock treatment at 280C for 10 minutes can be applied to green eggs for better triploidy 
induction rate (TR). 80 % success of triploidy induction in rainbow trout is possible with 40-46% hatching 
rate and 57-68% survival upto swim up fry stage. 74% hatching rate and 72-80% survival upto swim up 
fry stage was observed in diploid stock at similar environmental conditions. Karyotyping of fry after 
yolk absorption and erythrocytes measurements was applied for verification of triploidy induction. In 
treated group, three sets of chromosomes (86-90) were observed in chromosome plates. Erythrocytes 
measurement (µm) reflects the 13% larger cell size and 12% larger nucleus in triploids over the diploids. 
There is 9-19% better growth in triploids over the diploids in different rearing conditions at fingerlings 
stage in a field study of 90 days. The survival of triploids fingerlings was observed as 48-68%, while it was 
62-72% in diploid stock. Accuracy of heat shock treatment and better rearing conditions are required for 
success of triploids production. The work was conducted under DBT sponsored project.
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Abstract No. 269

Integrated fish-cum-horticulture using polytanks: a climate resilient practice in mid himalayan 
region
NN Pandey1, Prem Kumar2, S Ali1, R.S. Patiyal1, Bipin K Vishwakarma1, Dinesh Mohan1, Uzma Siddiqui1 
1ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, Uttarakhand, Bhimtal, Nainital, India. 2Fisheries Division 
ICAR, New Delhi, India 
nityanfish@yahoo.co.in

People at mid altitude areas have  limited income generating resources and due to low thermal regime, 
fish farming was not feasible; however, in increasing temperature scenario, fish farming has resulted as 
nuclei  of integrated farming system  to support  nutritional & livelihood security in mid hill area. The 
study was conducted at Doonagiri (District-Almora, Uttarakhand) situated  in the drainage of river Kosi, 
which originates from Pandukhola, and is located at 3000 msl. Study revealed that the catchment area 
of river Kosi is  reducing by 5 km/yr. Doonagiri is  a snow falling area, but during last decade snow fall 
has reduced drastically. Therefore, this area is prone to climate change. In this situation, exotic carps and 
indigenous minor carps are thriving well in tanks. Study was conducted in plastic film lined polytanks which 
are suitable for rainwater harvesting and water storage. Pond water temperature in polytanks remained 
2-6 °C higher than the earthen ponds since polyfilm conserved the heat  of sun light as well as act as an 
insulation between water and earth. The higher temperature helped in regulating the fish physiology 
and better growth of fish.  The average fish production of 0.6-0.7 kg/ m3 was  achieved in polytanks. These 
polytanks also provide the buffer stock of water for the horticulture and agriculture practice. Hence, the 
integrated farming model of keeping the fish in polytanks as the nucleus has scope to support nutritional 
and livelihood security in the mid hills in climate changing context.

Abstract No. 272

Development of a condiment from anchovy (Coilia dussumeiri) by using groundnut oil: 
Its' quality and shelf life study

Deepa Madathil1, S. M. Zofair1, V. Renuka2, S.S. Behera3 
1College of Fisheries Science, Junagadh Agricultural University, , Gujarat, India, Veraval, India. 2Veraval Research 
centre of ICAR-Central Institute of Fisheries Technology, Veraval, India. 3Kerala University of Fisheries and Ocean 
studies, Panangadh, India 
sushribehera1@gmail.com

Golden anchovy, (Coilia dussumeiri) a small sized fish locally called Mendali, landed along north-west 
coast of Gujarat and Maharashtra are rarely consumed fresh and mostly converted into dried fish and 
fish meal. An attempt was made to add value to this abundantly available low value but a nutritionally 
rich resource in the form of dry fish to be utilized for making fish chutney of high demand by the 
consumer. Chutney is a spicy sweet condiment, in a semi-solid form which is a traditional product of India. 
Incorporation of various ingredients to such dry fish will definitely enrich the taste as well as the nutritive 
value of such products for today’s health-conscious consumers. The anchovy chutney was prepared using 
groundnut oil along with spices and investigated the storage characteristics of each sample during 120 
days room storage at 15 days interval. The energy value of the product was (516.987 Kcal/100gm). The 
proximate composition (protein, fat, moisture, Ash), biochemical test (TMA, TVBN, FFA, PV and fatty acid 
profiling) microbiological (TPC, yeast and mold count) and sensory test were done to access the quality of 
chutney product. Storage studies with reference to sensory, biochemical and microbiological parameters 
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indicated that the product had a shelf life of 120 days when stored at ambient temperature. The well-
accepted anchovy chutney product that was developed in the study can be scaled up for potential 
commercialization and marketing.

Abstract No. 276

Ecological threats and sustainable management of invasive fish species

Atul K Singh
ICAR-National Bureau of Fish Genetic Resources, Lucknow, India 
aksingh56@rediffmail.com

The rate at which non-native freshwater fishes have been introduced into India has doubled in the 
space of 30 years, with the principal motive being increasing aquaculture production and competing 
in international market. Economic activity has been found to be the principal driver of  non-native fish 
introductions by human. Many of the introduced fish species are assessed as invasive. Apparently, there is a 
need of balancing the economic gain against the detrimental environmental, social and ecological effects 
of introduced invasive fish species. The potential impacts of introduced exotic  fish species  in  aquaculture 
production gains can be assessed, yet the ecological risks  are generally difficult to predict, especially when 
invasive species are considered. Knowledge of probable adverse impacts of invasive fish species on the 
rich freshwater biodiversity of different aquatic ecosystem is incomplete and not fully perceived by the 
stakeholders. Strategies for protection of riverine biodiversity remain underdeveloped where legislations 
to protect water resources are yet to be put in place. Sustaining human livelihoods is an over-riding 
concern, and recognition of this fact must be built into biodiversity conservation efforts. This has special 
implications in  management of invasive fish species, and we must recognize that poor dissemination 
of research results will have consequences in  long-term preservation of the habitats and biodiversity. 
A change in research strategy that establishes priorities, recognizing the inevitability of trade-offs, and 
that put greater emphasis on engagement and partnerships is proposed.

Abstract No. 296

Comparative study on haematological parameters of healthy and fungal infected snow 
trout fish (Schizothorax richardsonii)

Uzma Siddiqui1, N. N. Pandey1, H.C.S. Bisht2 
1ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, Nainital, India. 2DSB, Campus, Kumaon University, 
Nainital, India 
uzma.labiba@gmail.com

Snow trout (Schizothorax richardsonii)  is an important indigenous coldwater fish having potential for 
its cultivation in Indian Himalayan region.  Haematology provides an index of physiological status of 
fish and its study is important for health status and wellness of the growing fish. Haematology is a tool 
for diagnosis of diseased fish. An attempt has been made to explore the haematological parameters of 
snow trout infected with Saprolegnia spp and comparison of these parameters with healthy fish. Blood 
parameters like Haemoglobin (Hb),  Total Erythrocyte Count (TEC), Total Leucocyte Count (TLC) and 
haematocrit (Hct) were observed for the healthy as well as infected fish. TEC and Hct increased significantly 
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but there was significant decrease in TLC in the infected fish in the later stages of infection.  The data 
was analysed by one-way ANOVA which reflected significant values of haematological parameters of 
Schizothorax  richardsonii that are significantly different from the healthy fish due to the infection of 
saprolegnia spp. In the present investigation, alterations in important haematological parameters due to 
fungal infection may be used as diagnostic tool for the fungal infected snow trout. Further, this information 
would be helpful for the remedy and therapeutic use of drugs against fungal infection. Study may be 
referred for the further investigation in this line.

Abstract No. 298

In vitro study of aqueous extract of some medicinal plants as antifungal agent for 
Saprolegniasis infected fish

Uzma Siddiqui 1, N. N. Pandey1, H.C.S. Bisht2, Amrita Rani1, Krishna Tudu1 
1ICAR-Directorate of Coldwater Fisheries Research, Bhimtal, Nainital, India. 2DSB, Campus, Kumaon, University, 
Nainital, India 
uzma.labiba@gmail.com

An attempt has been made to evaluate some medicinal plants as antifungal agents for coldwater fishes 
such as Snow trout (Schizothorax richardsonii), Rainbow trout (Onchorhynchus mykiss) and Golden Mahseer 
(Tor putitora ) infected with Saprolegniasis. The present investigation revealed that the supplementation 
of plant extracts act as an antifungal agents and had a positive impact on disease resistant capacity of 
the fish. Hence, the use of aqueous extract (in vitro) of plants like Kaphal (Myrica esculenta), Tesu (Butia 
sp.), Pine (Pinusroxberghaii), Marigold (Targetes erectus), Lemon grass (Cymbopogon citratus), Black Musturd 
(Brassica nigra) and Harad  (Myrobolus indicus) were selected for the present study on the basis of their 
antifungal and antibiotic properties with least toxic effect to fish. Tesu and Pine were found effective on 
8% w/v with 60 min. immersion time. Tannin content of the Harad extract performs a biofilm over the 
snow trout eggs and protects the entry of fungal spores. Black Musturd, Kaphal and Lemon grass showed 
nil mycelial growth at all concentrations and immersion time. The data was analysed by ANOVA at 5% 
level of significance reflected that the resulting colonies are significantly different from the control with 
more effect of exposure time rather than the concentration. In vitro study of plant extracts as antifungal 
agents reflected positive results. Thus, aqueous extract of these plants was taken as a key to assess the 
control and prevention of ‘Saprolegniasis’ in coldwater fish.

Abstract No. 300

Thermal shock for triploidy induction in snow trout (Schizothorax richardsonii)

Amrita Rani1, T. K. Ghosh2, N. N. Pandey3 
1Faculty Of Fishery Science, Wbuafs , Kolkata, India. 2Faculty Of Fishery Science, WBUAFS, Kolkata, India. 3ICAR-
Directorate of Coldwate Fisheries Research, Bhimtal, Nainital, India 
amritareleven09@gmail.com

There are no reports from India concerning induction of polyploidy or chromosomal manipulations in 
coldwater fish like snow trout. The present study was done to induce triploidy in snow trout (Schizothorax 
richardsonii) to improve the growth of the fish and the species will become a good candidate species 
for aquaculture practices in the coldwater region in the country. Production of triploid snow trout is the 
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major concern for better growth of this important and abundant indigenous coldwater fish. Experimental 
trials were conducted at Bhimtal during the breeding season. Standardization has been done for timing 
after fertilization for heat treatment, temperature for thermal shock treatment to retain the second polar 
body and exposure time of treatment for success of triploidy induction. Heat shock treatment at 280C for 
10 minutes resulted with 68 % success of triploidy induction and 50-58% survival upto swim up fry stage. 
Karyotyping of fry and erythrocytes measurements was applied for verification of triploidy induction. In 
treated group, three sets of chromosomes (140-144) were observed in chromosome plates. Erythrocytes 
measurement (µm) reflects the 11% larger cell size and 13% larger nucleus in triploids over the diploids. 
There is 19% better growth in triploids over the diploids in different rearing conditions at fingerlings 
stage in a field study.  The survival of triploids fingerlings was observed as 40-45%, while it was 48-52% 
in diploid stock. These findings are helpful for the mass scale production of the triploids snow trout and 
further refinement of the process.

Abstract No. 330

Integrated farming system-A unique approach of serving individual to become an 
agripreneur in Odisha

Sasanka Lenka1, Abhijeet Satpathy2, Debasis Sarangi1 
1Krishi Vigyan Kendra, Ganjam-II, Odisha, Berhampur, India. 2Ouat, Bhubaneswar, India 
lenka57@gmail.com

Odisha is a paradox in many ways. Agriculture in Odisha experiences several challenges including flood, 
cyclone, draught, etc. Only 53 percent is total operational land with average holding size of 1.25 ha. The per 
capita availability of land has reduced from 0.39 ha in 1950 to 0.12 ha in 2000, and is expected to reduce 
further to 0.05 ha by 2020. Integrated Farming System (IFS) keeps the farmers free from distress syndrome, 
ensures livelihood security and helps them to become agripreneur. No single farm enterprise is likely to 
support the small and marginal farmers for generation of adequate income and gainful employment 
round the year. The research work was taken up at four farmers’ ponds covering an area of 1 ha each in 
the different agro-climatic conditions of Ganjam and Kendrapada districts during 2014-15 to 2015-16 to 
assess pond-based integrated farming production, income and employment opportunity of the rural farm 
households. Different agricultural components like rice, fishery, poultry, vegetables, vermicompost, and 
horticultural crops were employed in the investigation. The results indicated that fishery and vegetables 
are more profitable than other enterprises. The net profit from 1 ha land varies from 1.6 lakh to 2.5 lakh 
based on the different components. The overall results revealed that integrated farming with the fishery, 
poultry, and vegetables fetches sustainable production, higher income and employment generation for 
the resource-poor farmers. IFS seems to be a right answer to overcome the challenges, minimize risk, 
climatic hazards and help farmers to become agripreneurs. 
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Abstract No. 343

Fish hydrolysate - an innovative bio-fertilizer in agriculture sector

Nirupama Panda1, Utkal Laxmi Mohanty1, D P Rath1, Sukanti Behera1, H K De1, B B Sahu1, P Jayasankar2 
1ICAR-CIFA, Bhubaneswar, India. 2ICAR-CMFRI, Cochi, India 
utkal.mohanty.0812@gmail.com

Management of fish waste is an emergent issue having considerable impact on environment. Fish 
wastes such as offal, fins, spoiled fish and inedible trash fishes are processed through fermentation. It is 
hydrolysed into a stable, non-odorous bio compatible liquid fertilizer. It was developed by the scientists 
of ICAR- CIFA during 2014. At the beginning, the product was provided to the beneficiaries for testing in 
field. Later, the process was explained to the farmers as to how easily and at low cost they could prepare 
this bio-fertilizer. It has many applications both as fertiliser and pesticide in agriculture and aquaculture. 
The product is purely organic and economically viable and has the potential to enhance the yield. Smt 
Ranulata Bhoi of Khordha district and her SHG were trained by ICAR-CIFA. She has been successfully 
producing fish hydrolysate and applying in fish pond as well as in crop fields. Fish hydrolysate is also 
used as a pesticide for growing rice, chilli, green gram, black gram, horse gram, brinjal, tomato, etc. with 
encouraging results.  Currently she produces 200 litres annually and sells @ Rs120/litre. She earns Rs. 
16000/- annually which the group members could spend in improving nutrition, health and education 
of their family members. 

Abstract No. 357

Establishment and characterization of a muscle cell line from Danio rerio for in vitro 
applications

Basdeo Kushwaha, Pankaj Soni, Murali S, Neha Singh, Shreya Srivastava, Akhilesh Kumar Mishra, Ravindra 
Kumar 
ICAR-National Bureau of Fish Genetic Resources, Lucknow, India 
basdeo.scientist@gmail.com

Danio rerio, popular as zebrafish, is a freshwater cyprinid fish commonly inhabits slow moving or stagnant 
water bodies like canals, streams, ditches, beels etc. in Indian continent. It assumes importance from its value 
as a popular aquarium fish and also as a research model in several fields of biology like developmental/ 
reproductive biology, genetics, toxicology etc. A cell line, designated as ZFM, has been established from 
the muscle of D. rerio. The origin of the cell line was confirmed by sequencing of cytochrome oxidase c 
subunit I (COI) and 16S genes. The ZFM cell line was developed using explant method and cultured in 
Leibovitz’s L−15 medium without any growth factors. Growth studies at temperature ranging from 16-
32°C and foetal bovine serum (FBS) concentrations from 5–20% at 28°C revealed that ZFM cells exhibited 
optimal growth at 28°C in L-15 medium containing 20% FBS. ZFM cells are primarily epithelial in nature as 
confirmed by immune-phenotyping assay using anti-cytokeratin antibodies and has been sub-cultured 
for 43 passages since its development. The cell line is free from mycoplasma contamination and has been 
cryopreserved at different passage levels with revival efficiency of 70-80% after 8 months. ZFM cell line has 
successfully been utilized for evaluating cytotoxicity against an herbicide, tembotrione, and heavy metal, 
mercury chloride, which demonstrates that it could be a useful model for aquatic toxicological studies.
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Abstract No. 362

Development of cell lines from Clarias magur and toxicity assessment of heavy metal

Neha Singh, Basdeo Kushwaha, J K Srivastava, Pankaj Soni, Murali S, Shreya Srivastava, Ravindra Kumar 
ICAR-National Bureau of Fish Genetic Resources, Lucknow, India 
naina.samarah@gmail.com

Clarias magur, commonly called as magur, is an important freshwater catfish having good aquaculture 
potential in India. In the present study, attempts were made to develop cell lines from different organs, 
viz. ovary, testes, muscle and fin, of C. magur. The culture was performed using explants method in L-15 
media containing 20% FBS at 28⁰C temperature. After attaining monolayer cells were passaged using 1X 
Trypsin-EDTA solution. With subsequent passages testes and ovary cells deteriorated and eventually died. 
The suspension culture method was also performed for development of testicular cell line. Additionally, 
different growth factors were also used but natural senescence was observed after limited number of 
passages. The cells from muscle and fin are continually being sub-cultured and designated as CMM 
and CMF cell lines, respectively. The CMM was developed by supplementing media with 10 ng/ml basic 
fibroblast growth factor, whereas CMF was not supplemented. The CMM and CMF cell lines have been 
sub-cultured for 13 and 30 passages since its development. CMM and CMF cell lines as well as primary 
culture of testes cells were found negative for mycoplasma. The model diploid chromosome number for 
species was found 50 from the above cell lines. Testes culture of was successfully employed for heavy 
metal toxicity. Cytotoxicity of mercuric chloride on primary culture of testes was assessed using alamarBlue 
assay. Inhibition Constant (IC50) value, calculated using GraphPad Prism software, was found to be 203.7 
µM. Development of cell lines can help further in accelerating research for better understanding of this 
species.

Abstract No. 365

Development and characterization of a cell line from fin of Barilius bendelisis

Murali S, Pankaj Soni, Basdeo Kushwaha, Neha Singh, Shreya Srivastava, Akhilesh Kumar Mishra, Ravindra 
Kumar 
ICAR-National Bureau of Fish Genetic Resources, Lucknow, India 
murali4543@gmail.com

Barilius bendelisis is a freshwater cyprinid fish and till now no cell line has been reported from the species. 
A new cell line was established from caudal fin of Barilius bendelisis, which is designated as BBF. The cell 
line was developed using explant method in Leibovitz’s-15 media containing 20% FBS and passaged using 
1X Trypsin-EDTA solution after confluence. BBF cells have been sub-cultured for more than 35 passages 
over a period of 7 months. The cells were able to grow at temperatures between 24 to 32°C, with an 
optimum temperature of 28°C. The BBF cells were found to be epithelial type which was confirmed by 
immune-phenotyping. The origin of the cell line was confirmed by sequencing of cytochrome oxidase 
c subunit I (COI) and 16S genes. Karyological analysis were also showed the presence of 50 number of 
diploid chromosome. Further, cell line was also tested for mycoplasma that was found to be negative. 
The developed cell line was successfully utilized for toxicity assessment of  tembotrione (a herbicide) 
and mercury chloride (a heavy metal), which signifies its importance for cytotoxicity studies as well as 
for other in vitro applications.
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Abstract No. 369

Molecular and karyomorphological evolutionary analysis in six Channa species from 
north east India

Ravindra Kumar1, Vishwamitra Singh Baisvar1, Basdeo Kushwaha1, Gusheinzed Waikhom2, Mahender 
Singh1 
1ICAR-National Bureau of Fish Genetic Resources, Lucknow, India. 2Institute of Bioresources and Sustainable 
Development, Imphal, India 
dr.mahendersingh29@gmail.com

Cytogenetic studies were undertaken in six snakehead murrel fish species, collected from North-east 
India, using Giemsa, AgNO3 and CMA3 staining. The analysis of metaphase chromosome complement 
showed different diploid chromosome numbers with fundamental arms in six Channa species viz. C. 
aurantimaculata (2N=52, NF=98), C. gachua (2N=56, NF=102), C. marulius (2N=44, NF=58), C. orientalis 
(2N=52, NF=88), C. punctata (2N=32, NF=64) and C. striata (2N=40, NF=68). The studies showed species 
wise equal numbers of silver nitrate and chromomycin A3 impregnated positive nucleolar organizer 
regions at homologous chromosomes. The subject species showed primitive type of asymmetrical 
chromosome, except the C. punctata that showed symmetrical chromosome types. Both C. orientalis and C. 
punctata revealed one pair of AgNO3and CMA3 positive intercalary NOR sites. The chromosome evolution 
tree was constructed upon 16S rRNA ML-phylogenetic tree using ChromEvol 1.3. The chromosome 
evolution model gave information about loss or gain of chromosome, duplications or semi duplications 
mechanism. For time scaling the chromosome evolution, the node age of available 16S rRNA gene of 
Channa species were estimated, which was used for estimating the time when chromosomal changes 
occurred in context of geological time scale.

Abstract No. 370

Development of nanodrugs for managing diseases in fisheries

Dhruba Jyoti Sarkar1, Basanta Kumar Das1, Asit Kumar Bera1, Debasmita Mohanty1, Bijaya Kumar Behera1, 
Joykrushna Jena2 
1ICAR-Central Inland Fisheries Research Institute, Kolkata, India. 2Fisheries Division-Indian Council of Agricultural 
Research, New Delhi, India 
dhruba1813@gmail.com

Fishery is an important activity securing protein supply to a wide sector human population and 
managing livelihood for many, especially in developing countries. However, despite several advances in 
the fisheries management, the fish production is still limited by several disease occurrences especially 
due to ectoparasites and fish pathogenic bacteria.  To manage these, few pesticides and antibiotics were 
recommended; however, presently there are several reports of development of resistance against them. 
In the present study, novel delivery system of these bioactive molecules was tried by nanoformulation 
approach which was claimed to improve bioefficacy of the drugs over the target organisms and break 
resistance through the alternate mode of action. Nanoformulations of fishery applied pesticides were 
developed using amphiphilic polymers which showed control of ectoparasitic infection (Argulus sp.) at a 
very lower dose (LC50, 0.5 x 10-4 ppm). It was further found that the use of nanoformulation has significantly 
affected the egg hatching ability of Argulus sp. (LC50, 0.006 ppm), thus disrupting development of infectious 
juvenile at the next life cycle. The developed nanoformulations of pesticide gave significantly better 
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control of Argulus sp. as compared to commercial formulation (EC) and control. Similarly, nanoantibiotics 
were developed by encapsulating recommended antibiotics in metal oxide nanoparticles through a 
simple wet precipitation method. The synthesized nanoantibiotics showed a wide zone of inhibition 
against resistant infectious bacterial strains (Aeromonas hydrophilla and A. veroni) at a very low dosage 
(30 µg). The developments of nanodrugs for application in fisheries sector will revolutionize the disease 
management problems in coming decades. 

Abstract No. 382

Mitochondrial genes reveal genetic structuring in natural populations of threatened 
indian featherback, Chitala chitala

Nimisha Dutta1,2, Rajeev K. Singh1, Abhinav Pathak1, Vindhya Mohindra1, Sangeeta Mandal1, Gurjeet 
Kaur2, Kuldeep K. Lal1 
1ICAR-National Bureau of Fish Genetic Resources, Lucknow, Lucknow, India. 2Amity Institute of Biotechnology, Amity 
University, Lucknow Campus, Uttar Pradesh, , Lucknow, India 
rajeevsingh1@yahoo.com

The old word knifefish, Chitala chitala (Hamilton, 1822) (family Notopteridae, order Osteoglossiformes), 
is a primitive Indian featherback and is categorized as near threatened species (IUCN, 2018). It has 
high market demand and is a potential candidate species for aquaculture. Natural genetic variability 
is crucial for perpetuity of any species, as low genetic variation often fails to respond to changes in 
the environment. Genetic diversity data helps in making informed decisions for conservation and 
management of important fishery resources. In current study, two concatenated mitochondrial genes 
of C. chitala were used to delineate genetic variability in individuals (n=421) collected from 25 locations 
of 12 different rivers viz. Satluj, Gandak, Gomti, Ghagra, Ganga, Ken, Son, Tons, Narmada, Brahmaputra, 
Mahanadi and Bhagirathi.  Sequence analysis of combined genes (1981 nucleotides) revealed a total of 
63 distinct haplotypes with 56 variable and 38 parsimony sites. The mean nucleotide composition was 
A (30.7%), T (27.1%), G (12.6%) and C (29.6%). The haplotype (Hd) and nucelotide diversity (π) ranged 
from 0.207 to 0.859 and 0.00070 to 0.00168, respectively. The analysis of molecular variance resulted into 
high variance (73.06%) within populations, while 20.41% among groups (Satluj, Ganga, Brahmaputra, 
Narmada, Mahanadi). The coefficient for genetic differentiation (0.269; P<0.05) indicated that the sample 
sets are not from the same gene pool and C. chitala populations are moderately structured. The baseline 
information generated has wide applicability in planning conservation and management strategies 
through informed decisions.

Abstract No. 384

Age, Growth and Length-weight relationships of flathead grey mullet, Mugil cephalus 
Linnaeus, 1758 from Indian coast

Rejani Chandran1, AjithKumar TT2, Rajeev K. Singh1, Pradipta Paul1, Abhinav Pathak1, Kuldeep K. Lal1 
1ICAR-National Bureau of Fish Genetic Resources, Lucknow, India. 2PMFGR Centre, CMFRI , Kochi, India 
rajeevsingh1@yahoo.com

Mugil cephalus is an important food fish with significant commercial value in fisheries and aquaculture. 
The present study is based on the data collected from various locations along the Indian east coast. 
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A total of 267 individuals were collected from Pondicherry (31), Marakkanam (38), Vellar Estuary (64), 
Mandapam (52), Coleroon Estuary (21), Thengapattanam (28) and Mahanadi (33). Specimens of M. cephalus 
were identified, initially using taxonomic keys. Length-weight relationship was estimated following Log 
W= Log a+ b Log TL. Scales were also collected from individuals to study the age and growth patterns. 
The scales were processed and length at various ages was then back-calculated using the scale radii. 
The variables showed linear relationship as indicated by the correlation coefficient (R2) in Pondicherry 
(0.867), Marakkanam (0.981), Vellar Estuary (0.987), in Mandapam (0.942), in Coleroon Estuary (0.810), 
Thengapattanam (0.922) and Mahanadi (0.986). Positive allometry was observed at Thengapattanam 
and Mahanadi with “b” values 3.414 and 3.082 respectively. The condition factors studied in all locations 
also indicate the well-being of fish. Growth parameters, specific rate of length increase (Cl) and growth 
constant using lengths back-calculated from scale radii exhibited a decreasing trend. The current study 
would add baseline information in resource management of M. cephalus 

Abstract No. 390

Population sub-structuring in natural populations of commercially important Silond 
catfish, Silonia silondia (Hamilton 1822), using mitochondrial markers

Sangeeta Mandal, Priyanka Sah, Vindhya Mohindra, Rajeev Singh, Abhinav Pathak, Nimisha Dutta, 
Kuldeep K. Lal 
National Bureau of Fish Genetic Resources, Lucknow, India 
sangi.tubai@yahoo.com

Silonia silondia is a commercially important food fish and game fish with a wide-spread distribution 
and contributes to the commercial catfish fishery from riverine and reservoir catches of all the major 
rivers and estuaries of the gangetic system, southern part of the river Brahmaputra of India and river 
Mahanadi. However, a decline in the species has been reported in its native distribution and has been 
categorised under vulnerable species. Therefore, this study was done to provide insights regarding the 
population structure of this fish species. Samples were collected through commercial catches from seven 
rivers of India, viz., Narmada (n=14), Chambal (n=16), Ken (n=18), Tons (n=12), Son (n=18), Ganga (n=55) 
and Mahanadi (n=38). A total of 200 sequences were analysed for two mitochondrial markers, i.e., 
Cytochrome b (1140 bp) and ATPase 6&8 (842 bp) genes, which revealed 18 and 15 different haplotypes, 
respectively. The sequences of both the mitochondrial regions revealed high haplotype diversity of 0.8096 
in cytb and 0.7887 in ATPase6&8. AMOVA analysis pointed out high level of genetic variation within 
Populations of S. silondia and 17.57% and 22.63 % of the total variance was attributed to differences 
among populations, for cytb and ATPase6&8, respectively. Population pair wise FST values for cytb region 
ranged from 0.000 to 0.4425, while for ATPase6&8 regions ranged from 0.000 to 0.4073. The haplotype 
networks clearly indicated two distinct mitochondrial lineages, however, haplotypes from both lineages 
were not specifically assigned to any population. This information would be useful for conservation and 
management of Silond catfish fishery.
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Abstract No. 397

Comparative performance of antibacterial activity of neem extract and selected 
freshwater fish species of northeast India

Ningthoujam Peetambari Devi, S.K Das, R.K. Sanjukta, S Gojendro Singh 
ICAR-Research Complex for NEH Region, Umiam- 793103, Meghalaya, Umiam, India 
peetambarining@gmail.com

The present scenario of climate change along with the increasing accumulation of unwanted substances 
in the water body with due course of time creates several problems to fish health. In this context, the 
understanding of fish innate immune system is highly desirable and the present study was conducted 
to assess the antibacterial activity against selected freshwater fish species on comparision with the 
antibacterial activity of neem extract (leaves and bark). In this study, two freshwater fish species viz., 
Singhi (Heteropneustes fossilis) and Mrigal (Cirrhinus mrigala) were selected due to its popularity and highly 
economic value in the Northeast India. The overall results revealed that Heteropneutes fossilis integumentary 
secretions extract showed more antibacterial activity against bacterial strain Aeromonas hyprophila (20mm) 
than  Staphylococcus aureus  (18 mm) as compared with  Cirrhinus mrigala  (18mm) and  (15 mm), 
respectively.  In case of ethanol neem extract, neem leaves possess maximum antibacterial activity as 
compared to bark extract and against Staphylococcus aureus and Aeromonas hyprophila. From this study, 
it is apprised that fish integumentary extract can be considered as an important antibacterial substances 
of natural origin by expanding the scope of developing new drugs so as to serve a potential alternatives 
to antibiotics.

Abstract No. 400

People’s perception towards conservation of fish diversity in lower Mahanadi basin

Amit Bisht, Sangeeta Mandal, Rejani Chandran, Trivesh Maykar, Sanjay Singh, Lalit Tyagi 
ICAR-NBFGR, Lucknow, India 
tyagilk@gmail.com

Freshwater resources, especially riverine ecosystems are experiencing serious threats to their biodiversity 
and ecosystems. Mahanadi, one of the major rivers of India, which ranks third among the peninsular rivers in 
water potential and flood-producing capacity, is also not immune to these changes. Increasing population, 
habitat alteration and degradation have significantly affected the biodiversity and sustainability of its 
resources. The conservation and protection of fishes are impractical without considering the perception 
and ground reality of the fishermen and other user groups. Management programmes would perform 
significantly better if they are planned considering user perceptions. In this context, the study was 
undertaken to document fisher folk’s perception towards biodiversity conservation and outlook towards 
fishery resources in 25 villages along Lower Mahanadi River. The stretch of Mahanadi from Hirakud to 
Paradeep, where it drains to the Bay of Bengal was identified. Two hundred and fifty respondents were 
interviewed and it was observed that the primary occupation of the majority of the respondents was 
fishing. The respondents opined that fishery resources were not adequate to sustain livelihood now and 
were besieged with dreary future. Sand mining, siltation, usages of small meshed nets and destructive 
fishing practices have worsened the situation. The fishermen would like government agencies to take 
centre stage in resolving these issues but were willing to join hands in conservation efforts. The need of 
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the hour is for the government agencies and fishermen to work hand-in-hand for co-management and 
conservation of fishery resources of river Mahanadi.

Abstract No. 405

Mapping fisheries research in India (1998:2017): An analysis of research productivity

Sisir Kumar Mohanty, Durga Prasad Rath, G.S. Saha 
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar, India 
mohanty.sisir@gmail.com

Scientific performance is essentially a multidimensional concept which cannot be measured by single 
indicator. Publication has been one of the most important indicators for measuring the research 
performance. The study analyses the fisheries research output in India during 1998-2017 on different 
parameters including growth, global publication share, most productive    institutions, funding 
agencies  and pattern of research communication in most productive journals. For this purpose the online 
version of the Scopus database was used. There were 19718 papers published during the period 1998-2017. 

The research productivity has recorded 8 times increase during 1998-2017. From 274 papers in 1998 it 
has gone up to 2151 in 2017. The growth of literature in this field was very low during the year 1988-
2002. But since 2003 an exponential growth was observed which indicates sustained impetus received 
for research during 2003-2017. Eighty five percent of the papers were research articles whereas reviews, 
conference papers, book chapters, notes, letters- etc. constitute the rest. ICAR-CIFE published highest 
number of papers followed by Annamalai University, ICAR-CIFA, ICAR-CMFRI and ICAR-NBFGR. Indian 
Journal of Fisheries emerged as the most referred journal by the researchers with 399 papers followed 
by Journal of Environmental Biology with 342 papers, Ecology Environment and Conservation with 325 
papers & Pollution Research with 311 papers respectively. The different funding agencies and the highly 
cited publications have also been identified.

Abstract No. 518

Population sub-structuring in natural populations revealed by mitochondrial DNA 
markers in Mahseer, Tor tor

Priyanka Sah1, Rajeev K. Singh1, Nimisha Dutta1, Sangeeta Mandal1, J. K. Srivastava2, Kuldeep K. Lal1, 
Vindhya Mohindra1 
1ICAR-National Bureau of Fish Genetic Resources, Lucknow, India. 2Amity University, Lucknow Campus, Lucknow, India 
parisah143@gmail.com 

The iconic mahseers are listed among the 20 mega fishes of the world. The genera Tor; includes large-scale 
carp, is distributed in wild ranges from the Middle East to South and Southeast Asia. Tor tor (Hamilton, 
1822) is a commercially important food and game fish of India. A total of 128 samples were collected 
through commercial catches from four rivers in India: Madar , Udaipur (n=17), Narmada (Hoshangabad, 
n=84), Godavari (Nirmal, n=9), and Godavari (Adilabad, n=18) respectively; and their s mitochondrial 
Cytochrome B (1121 bp) and ATPase6/8 (842 bp) gene sequences were studied for genetic variability and 
divergence parameters. The analysis of cytoB and ATPase6/8 sequences revealed 13 and 6 haplotypes, 
respectively, with high haplotype (Hd, 0.6691 and 0.56)  and low nucleotide diversity (π, 0.000735 and 
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0.0002). Analysis of Molecular Variance for both markers   in 4 populations revealed that out of total 
variation, only 38.94% and 29.81% has contributed to variation among populations and 50.76% and 
70.19% to within populations. The total Fst value, 0.49244 (p<0.05) and 0.29812 (p<0.05) was found to 
be for cytoB  and ATPase6/8 revealed substructring in the T. tor natural populations. Haplotype network 
for ATPase and cytoB  indicated formation of a single clade and all the haplotypes originated from the 
single haplotype directly or through subsequent mutations. The results confirmed the utility of these 
two molecular markers for generating baseline information, which would be useful for planning effective 
strategies for conservation, management and sustainability of this species.

Abstract No. 521

Mahseer in Cauvery river system - A riddle to be unravelled

VS Basheer1, Rahul G Kumar1, Charan Ravi1, Divya PR1, Krishnaprasoon NP1, Kuldeep K Lal2 
1PMFGR Centre, National Bureau of Fish Genetic Resources, CMFRI campus, Kochi, India. 2 National Bureau of Fish 
Genetic Resources, CMFRI campus, Lucknow, India 
vsbasheer@gmail.com

Mahseers, the carps in genera Tor and Neolissocheilus, are widely distributed in rivers throughout South 
and South East Asia. Captive breeding has enabled us to produce large numbers of mahseer, however, 
gaps in taxonomic and biogeographic knowledge have resulted in hybrids and species translocations. 
Recently, the decline of the Cauvery humpback mahseer has been attributed to the introduction of possible 
hybrid mahseer in large numbers. Historically, the Cauvery has been proposed to be home of humpbacked 
species, often labelled Tor mussullah, and now known as Tor remadeviae,and a smaller species identified as 
Tor khudree. We sequenced COI gene from Cauvery mahseer to resolve the issue. Our specimens included 
fish with a deep body and predominantly blue finnage, fish with an elongate body and predominantly 
red finnage, and specimens not fitting either of these categories. All specimens were collected from a 
single stretch of river in Coorg. When compared to sequences on GenBank, two specimens representing 
the presumed blue morphotype had 100% sequence match with Tor tor. One intermediate specimen 
showed 100% match with an unidentified Tor sequence. The rest of the specimens (n=12), spanning 
both morphotypes, were identical to Tor khudree. The presence of haplotypes from multiple species of 
mahseer from the Cauvery calls for a more detailed analysis of the species and stock composition of Tor 
in the river.  In addition to taxonomic studies, an improved understanding of the biology of these species 
will help us better identify critical habitats and design informed conservation plans.
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Abstract No. 522

Breeding, larval rearing and growth potential of Clarias dussumieri, a threatened catfish 
endemic to the Western Ghats

Charan Ravi1, VS Basheer1, K K Sibi1, P Sayooj2, P Vijayagopal2, Kuldeep K Lal3 
1PMFGR Centre National Bureau of Fish Genetic Resources, CMFRI Campus , Kochi, India. 2Marine Biotechnology 
division, Central Marine Fisheries Research Institute, Kochi, India. 3National Bureau of Fish Genetic Resources, 
Lucknow, India 
charan.fishcol@gmail.com

Clarias dussumieri, an air breathing catfish, endemic to the Western Ghats, is declined drastically along its 
entire range of distribution over the years. There is an urgent intervention for conservation initiative by 
captive breeding and ranching.A study was conducted for breeding and larval rearing of Clarias dussumieri. 
The brooders (Av. wt female 120g;  male 150 g) were collected. The fishes were induced bred using WOVA-
FH @ 1.0 ml/kg body weight to females and 0.5ml/kg body weight to males. Fertilisation, hatching and 
survival were 80 - 82%, 60 - 65.3% and 58.3 - 60.2% respectively. The larval rearing experiment was carried 
out using four different diets, E larval feed, Formulated feed, Commercial starter feed and Frozen artemia 
for 60 days with 8 day post hatched larvae. Parameters such as survival rate, specific growth rate, weight 
gain, final length and weight were recorded. All the parameters exhibited significantly high (p<0.05) in 
fry fed with frozen artemia followed by commercial starter diet, while the least observed with formulated 
diet. This shows that the fry can be reared with frozen artemia cakes till it attains fingerling size.  Grow 
out studies were carried out in the earthen ponds with commercial  feed for a period of 8 months where 
fish attained average growth of 250 g and maximum growth 400g. The calculated weight gain per day 
was more than 1g.  The breeding and larval rearing protocol developed will help to conserve this highly 
threatened species. This study also confirms that, the species will be of more promising for aquaculture.

Abstract No. 601

Coldwater fisheries research-today and tomorrow: Innovations for sustainable fisheries 
and increased aquaculture production

Debajit Sarma 
Director, ICAR-DCFR, Bhimtal, Nainital, Uttarakhand, India 
dsarma_sh@yahoo.co.in

Coldwater resources of India harbour 258 fish species belonging to 21 families and 76 genera having 
sports and ornamental value and majorities are considered as food fishes.  There are two basic types of 
fisheries in the Indian Himalaya: subsistence/low scale commercial fishery and sport/recreational fishery. 
Fish production in the mountain region is low. The low biological productivity has also resulted in the 
prevalence of small-sized fish. Water temperature is always an important limiting factor influencing 
geographical distribution and local occurrence. In Indian Himalaya, the fish production contributes 
minimum to the overall freshwater fish production in the country. To meet the ever-increasing demands of 
fishes in hills, there has been urgent need for creation of innovative infrastructure facilities, modernization 
of hatcheries and farm, introduction of improved verities of coldwater fish species in the hill fish farming. 
Diversification of fish species in the upland aquaculture is very much essential for up scaling three pronged 
fish farming system. It is noteworthy to mention that with the incorporation of scientific technologies in 
hill fish farming, the production has increased significantly improving the livelihood security of the upland 
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people. Development of brood and seed bank, formulation and preparation of low cost feed for trout, 
incorporation of RAS for enhancing coldwater fish production, conservation of indigenous fish fauna of 
coldwater region are the priorities discussed in this paper.

Abstract No. 630

Effects of day-length and melatonin on reproductive activity via changes of serotonergic 
activity in the brain of catfish Mystus cavasius

Muhammad Badruzzaman1, Taro Ikegami2, A.K.M. Rohul Amin3, Mohammad Shahjahan4 
1Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur, Bangladesh. 2University of the Ryukyus, 
Okinawa, Japan. 3Hajee Mohammad Danesh Science and Technology University, Dinajpur, Bangladesh. 4Bangladesh 
Agricultural University, Mymensingh, Bangladesh 
zamanbmb@bsmrau.edu.bd

Fish perceive external environmental cues through sensory organs like pineal gland, retina and transduced 
them as internal stimuli to activate endocrine network of brain-pituitary-gonadal (BPG) axis for initiation 
and termination of gonadal development. To date, it is not known, how these cues are endogenously 
transduced and activate to BPG axis. Therefore, involvement of photoperiod and melatonin oscillation 
are mediating to activate endogenous BPG axis via changes of serotonergic activity in the catfish Mystus 
cavasius were examined. Levels of serotonin (5-HT), and 5-hydroxyindoleacetic acid (5-HIAA, a metabolite 
of 5-HT) in the brain of fish were measured by high-performance liquid chromatography and 5-HIAA/5-HT 
(metabolic rate of 5-HT) was determined. When fish reared under natural photoperiodic conditions, 5-HT, 
5-HIAA, and 5-HIAA/5-HT were found to increase during day and decrease during night. Fish acclimated to 
light-dark(LD 12:12) cycle and constant light conditions revealed similar changes, whereas fish acclimated 
to constant dark conditions showed little or no change. When fish kept in melatonin-containing water 
resulted significant reduction in 5-HT, 5-HIAA, and 5-HIAA/5-HT in the brain within 6h after treatment. 
However, melatonin-containing feed treatment was significantly lower gonadosomatic index and 
serotonergic activity of treated fish than that of control fish. Matured vitellogenic oocytes were observed 
in the ovaries of control fish, but not in melatonin treated fish. These results indicate that photoperiod 
alters serotonergic activity through the oscillation in melatonin caused by external light stimuli in this 
species. In addition, the inhibitory effects on ovarian development are partially controlled by functional 
interactions of serotonin-melatonin system. 

Abstract No. 711

Cherai-The first aquaponic village of India: A case study

Shalumol Salas1, S. N. Ojha1, Harsha Haridas2, Vipinkumar V.P3, Ritty Maria Thomas1, Dona P1 
1Central Institute of Fisheries Education, Mumbai, India. 2Central Island Agricultural Rresearch Institute, Garacharma, 
India. 3Central Marine Fisheries Research Institute, Kochi, India 
shalumol.fexpa501@cife.edu.in

Aquaponics is an integrated method of growing fishes and crops in a re-circulating system and is one of 
the best solution for the farmers having less access and control on water and land.  Kerala households 
have started taking up aquaculture in small tanks along with vegetables in separate grow beds. In 2017, 
Cherai village of Ernakulam district, Kerala has gained more attention as the first aquaponic village in the 
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country with around 200 aquaponic units. A study was conducted to understand the package of practices 
followed by aquaponic farmers in Cherai and modifications made in the aquaponic system to make it 
compatiable in the study area. The result of the study depicted that aquaponic system in the study area 
was very unique because the adopters in that area brought modifications in the technology as well as 
social innovations to make the system compatible to their social system. Mostly in technology transfer 
social innovations are not given much importance. However, the Cherai model has depicted that without 
an appropriate social innovation such systems are not sustainable. Therefore, to promote such system 
in another areas and districts one has to take account the modifications needed in the techno-social 
innovations to make the system more appropriate to that area. The case study also found the adopters in 
the study area started gaining income along with the organic food security and also provided employment 
opportunities as consultant in aquaponics.

Abstract No. 712

Hypoxia impairs salinity tolerance in pearl spot, Etroplus suratensis: Inverse regulation 
of ion transporter proteins and Aquaporin 1 gene

Sinthoi Chingakham1, S Chandrasekar2, N P Sahu1, Gayatri Tripathi1, A K Pal1, Subrata Dasgupta3 
1ICAR-CIFE, Mumbai, India. 2Institute of Marine Research, Bergen, Norway. 3ICAR-CIFE, Kolkata, India 
dasgupta@cife.edu.in

Global salinity regime shifts and the harmful influence of hypoxia may pose serious threats even to 
euryhaline fish. The functional attributes of gill to hypoxia stress and salinity challenge relation to ion 
transporters and water channel have not yet delineated in euryhaline fish. We, therefore, explored the 
pattern of ion transporter proteins abundance and expression of hypoxia-inducible factor 1α (HIF1α) 
and aquaporin 1 (AQP 1) in pearl spot (Etroplus suratensis) exposed to acute hypoxia stress and salinity 
challenge. Salinity challenge influenced HIF 1α expression and heat shock protein (HSP 70) protein 
abundance under hypoxia stress. The increase in Na+/K+-ATPase (NKA) activity and abundance went 
almost hand in hand with the Na+/K+-2Cl- cotransporter (NKCC) protein abundance in response to 
salinity increase. On the contrary, hypoxia stress demanded inhibition of both the NKA and NKCC in 
gill irrespective of salinity. The mRNA expression of AQP 1 was deficient in gill regardless of the change 
in salinity, whereas, hypoxia up-regulated mRNA expression of AQP1 depending on salinity level.   The 
evidence is thus presented for the first time that, ion transporters such as, NKA and NKCC along with AQP 
1 act as functional gill markers which respond differentially to hypoxia stress and salinity challenges or 
both. The results further provide evidence for an inverse expression pattern of ion transporters and water 
channel protein in gill as a result of the osmorespiratory compensatory response of the euryhaline fish 
during hypoxia stress-salinity interaction.
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Abstract No. 732

Comparative study of metabolic genes in Association with seasonal fluctuation of 
temperature in rainbow trout (Onchorynchus mykiss) under captive conditions

Modammad Iqbal Mir, Uzma Siddiqui, R.S Patiyal, N.N Pandey 
ICAR-Directorate of Coldwater Fisheries Research-bhemtal , Nanital, India 
iqbalmir3@gmail.com

The temperature is most important abiotic factor which influences growth, reproduction, survival of 
fishes. The nutritional uptake its utilization and conversion by metabolic pathway enzymes are highly 
dependent on external water temperature. The present study was carried out for comparative analysis 
of expression of metabolic genes in winter and summer. The blood glucose estimation was highest in 
February 86.175 mg/dl >100C and lowest in January 83.9 mg/dl > 40C during winter, whereas in summer, 
highest was estimated in June 105.32mg/dl >17.80C and lowest was in July 103.4 mg/dl >210C. The 
triglyceride levels estimated highest in February 396.74mg/dl and least in January 382mg/dl where as in 
summer highest was in June 481.92mg/dl and lowest in July 471.77. The decrease TG and glucose level 
in month of Jan and increase in June justifies role of temperature in the depletion of glycogen reservoirs 
in winter and production of glycogen in summer when there is abundance of diet rich in protein, thus 
affecting the growth pattern of rainbow trout. Expression levels of gulcokinase (GK), FBpase and GLUT2 
were at optimal in fishes having mean water temperature 160C in summer. It was observed that mRNA 
transcript levels of GK and FBpase were extremely low and GLUT2 expression level was maintained, due 
to Q10 effect at temperature ≤ 40C but at 8-100C although GK gene expression was very low but FBpase 
and GLUT2 were maintained slightly higher. The growth parameter evaluations revealed direct correlation 
of these gene expression levels related to fillet mass development.
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Theme: Engineering & IT, Engineering and IT Interventions for Climate Resilient and Precision Agriculture

Abstract No. 22

Crop production, electricity generation and rainwater harvesting from single land unit 
in agri-voltaic system

Priyabrata Santra
ICAR-Central Arid Zone Research Institute, Jodhpur, India 
priyabrata.santra@icar.gov.in

Agri-voltaic system produces food and renewable energy from a single land unit. The system has 
been evolved due to ever increasing demands for both food and energy. Either production of food 
or photovoltaic (PV) based energy needs solar irradiation as basic input. Production of food occurs 
through photosynthesis process with an efficiency of about 3% whereas PV based energy generation 
occurs through photovoltaic process with an efficiency of nearly 15%. For both these processes, land 
is required for either growing of crops or establishing PV systems. Therefore, competition for land may 
arise in future for crop production and PV based energy generation. There is possibility that the solar PV 
based electricity production will be preferred over agriculture because of its higher efficiency and more 
remunerative. About 49% area in agri-voltaic system is available as interspace area for cultivation of 
crops and 24% area below PV module is available to grow shade tolerant crops. The agri-voltaic system 
is capable of generating electricity from its PV component as a major output, which can be directly sold 
to local grid through net metering system. The rainwater harvesting facility from top of PV modules in 
agri-voltaic system has capability to recycle harvested water for cleaning PV modules and for providing 
supplemental irrigation. Therefore, agri-voltaic system may benefit dryland farmers since rainfed based 
crop production is risky because of uncertainty and scarcity of rainfall. Moreover, use of  such agri-voltaic 
system would improve the land equivalent ratio up to 1.42.

Abstract No. 31

Sustainable development of clean renewable energy in India

Devesh Kumar
IARI, New Delhi, India 
deveshk1208@gmail.com

Renewable energy plays an important role in meeting national targets for sustainable development. 
To meet the demand for electricity for socio-economic development and to take advantage of natural 
resources and technological advances in renewable energy, the Government of India has formulated 
strategies pertaining to mechanisms, policies and incentives. In the process of implementing the strategy, 
regular assessment of internal and external environmental factors are essential to make appropriate 
adjustments. Research work related to strengths, weaknesses, opportunities, and threats, for renewable 
energy development in India based on collected data, opinions of experts, investors, renewable project 
owners are being taken up. World energy consumption is based on 80% fossil fuels which are the 
polluting sources that accelerate global warming. Climate change investigations revealed that current 
energy and environment equilibrium is unsustainable. Energy policies should integrate climate change 
policies in order to save the environment. This challenge is very crucial one not only for India, but also 
for all countries in the world. Thus, unsustainable patterns of energy production and consumption in any 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 364

Engineering & ITDay-1 :  21 February, 2019

country affects human health, quality of life besides the ecosystems and contribute to climate change. 
Therefore, sustainable energy developments would be the prime goal for a sustainable future.

Abstract No. 74

Automated controlled incubator for rapid cooling of dahi cups and steel containers 
placed inside blast cooling cabinet

Chitranayak Sinha, JK Dabas, PS Minz, Amita Vairat, Khushbu Kumari, M Manjunatha, AR Krishnendu
ICAR-NDRI, Karnal, India 
chitranayaksinha@gmail.com

Dahi is rich source of high quality fat, protein, vitamins and minerals like calcium and phosphorus and one 
of the most widely used indigenous dairy product. The transient cooling process of dahi was conducted 
in automated controlled incubator to counter the problem of whey-off in set curd which occurs very 
often due to shaking and vibration during the transportation from the incubation room to the cold 
room for storage. Temperature was recorded at five minute interval by temperature sensors placed in 
dahi. The exponential curves of cooling for the dimensionless temperature of curd were obtained from 
trials conducted for five different velocities of cooling air and two different directions i.e. radial and axial 
directions to cup of air flow. By using the mathematical analysis of cooling curves and to study the effect 
of air velocity and direction on the cooling process, Biot number and surface heat transfer coefficient were 
evaluated and found that the surface heat transfer coefficient increased and the cooling time decreased 
for rising the air velocities from 0.5 to 5 m/s. To control the whey-off in set-curd, which is the main culprit 
of its poor texture and taste, it is required to incubate and store the dahi container or cups at the same 
place and change the temperature of the whole environment instead of changing the place of dahi cups 
after setting the curd by automated temperature control mechanism.

Abstract No. 75

Relationship between various performance parameters of solar photo-voltaic pumping 
system in different seasons

Mahekpreet Kaur1,2, Sunil Garg1, Rakesh Sharda1, Kamal Gurmit Singh1 
1Punjab Agriculture University, Ludhiana, India. 2Indian Agricultural Research Institute, New Delhi, India 
maheaneja@yahoo.com

The present study was undertaken to determine the relationship between the performance parameters of 
solar photovoltaic (SPV) pumping system in different seasons. The relationship between solar irradiance 
and flow rate during summer, monsoon, post monsoon and winter seasons exhibited linear trend 
having R2 value of 0.70, 0.89, 0.81 and 0.92, respectively. The relationship between panel temperature 
and conversion efficiency during summer, monsoon, post monsoon and winter season indicated linear 
equation having R2 value of 0.75, 0.83, 0.71 and 0.78, respectively. The conversion efficiency decreased 
with the increasing panel temperature by 0.19 %, 0.35 %, 0.17 % and 0.25 % in summer, monsoon, post 
monsoon and winter season, respectively. The optimum panel temperature should vary between 24 ˚C 
to 32 ˚C. Panel temperature and ambient temperature during summer, monsoon, post monsoon and 
winter season showed linear relationship having R2 value of 0.76, 0.75, 0.74 and 0.71, respectively. The 
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panel temperature was observed to increase with the increasing ambient temperature by 1.5 ˚C, 2.1 ˚C, 
1.8 ˚C and 1.3 ˚C in summer, monsoon, post monsoon and winter season, respectively. Discharge and 
array output during summer, monsoon, post monsoon and winter season showed linear relationship 
with R2 of 0.81, 0.73, 0.71 and 0.86, respectively. 

Abstract No. 85

R package ‘ammistability’ to compute stability parameters of AMMI model and to rank 
genotypes based on yield and stability

Ajay BC1, Aravind J2, Abdul Fiyaz R3 
1ICAR-Directorate of Groundnut Research, Anantapur, India. 2ICAR-National Bureau of Plant Genetic resources, New 
Delhi, India. 3ICAR-Indian Institute of Rice Research, Hyderabad, India 
ajay.b@icar.gov.in

Breeders choice of genotypes when tested under multi-environmental trials (MET) is hindered by 
genotype-environment interactions (GEI) which significantly affects selection of genotypes for targeted 
environment. Additive Main effects and Multiplicative Interaction (AMMI) model is one of the widely 
used tool to study GEI and choose genotypes under MEI. AMMI model can readily identify genotypes for 
wide adaptability but it lacks the ability to quantify the stability of genotypes. To overcome this, several 
AMMI stability measures have been proposed. A free, open source and open access add-on package viz. 
ammistability has been developed in R statistical programming language which computes several such 
stability measures such as MASV, SIPC, AMGE, AV(AMGE), ASI, Modified ASI (MASI), ASTAB, Annicchiarico’s D 
parameter (DA), Zhang’s D parameter (DZ), Averages of squared Eigenvector values (EV), FA, Za. Moreover, 
MET genotypes should be ranked based on both yield and stability. Hence, ammistability after ranking 
genotypes based on stability also computes Simultaneous Selection Index (SSI) as proposed by Rao 
and Prabhakarn (2005) and Farshadfar et. al. (2011). Finally genotypes are ranked on the basis of both 
yield and stability. Thus final ranking would help the breeder to preciously identify stable genotype for 
targeted locations.  Further, R package also works out the correlation among different stability measures 
and develops slope graph of ranks of yield and stability parameters.

Abstract No. 91

Production of solid, liquid and gaseous fuels by thermal conversion of pine needles in 
a screw reactor

Sandip Mandal1, Juma Haydary2, Tarun Kumar Bhattacharya3, Hetal Tanna4 
1ICAR-Central Institute of Agricultural Engineering, Bhopal, India. 2Institute of Chemical and Environmental 
Engineering, FCHFT, Slovak University of Technology , Bratislava, Slovakia. 3GBPUA&T, Pantnagar, Pantnagar, India. 
4AAU, Anand, Godhra, India 
smandal2604@gmail.com

Pine needles are abundantly available biomass from pine forest and major cause of forest fire in many 
parts of the globe. As ligno-cellulosic biomass, it has good potentiality to be converted to energy product 
through thermo-chemical route. This experiment describes the process optimization for conversion of 
pine needles to bio-oil, biochar and product gas through pyrolysis process. Pyrolysis was conducted in 
a pilot scale single screw pyrolysis reactor with a capacity of handling 2.5 kg biomass per hour. Pyrolysis 
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vapour was extracted from the reactor by nitrogen flow and was immediately cooled by cold water in 
a tube-tube heat exchanger followed by scrubbing through iso-propanol to trap bio-oil, which was 
separated by vacuum distillation. Process parameters such as pyrolysis temperature, biomass particle 
size, solid residence time and gas flow rate were optimized by employing Taguchi’s L9 Orthogonal Array. 
Results revealed that bio-oil yield was majorly influenced by pyrolysis temperature and biomass particle 
size. The optimum conditions for maximum bio-oil yield were pyrolysis temperature of 500°C, particle 
size of 1.25 – 2.0 mm, solid residence time of 15 min and N2 gas flow rate of 30 l h–1. A maximum bio-oil 
yield of 28.98% was achieved at optimum conditions. Chemical characterization of bio-oil was conducted 
using gas chromatography/mass spectroscopy (GC/MS). Fuel properties of bio-oil and biochar were 
determined using ASTM standard methods. The bio-oil, biochar and pyrolysis gas were found to be of 
high quality energy source.

Abstract No. 105

Machine vision applications in production and post-harvest agriculture

Nachiket Kotwaliwale
ICAR-Central Institute of Agricultural Engineering, Bhopal, India 
nachiket.kotwaliwale

Vision is one of the most powerful senses of human being that helps taking decision during various 
activities including unit operations involved in production and post-harvest agriculture. With the advent 
of modern computational tools and precision sensors, machine vision has become a powerful tool to 
help taking decisions during various agricultural operations starting from field operations and extending 
up to supply chain management, retailing, etc. Needless to say that these machine vision augmented 
mechanization efforts intend to increase productivity of human as well as other agricultural inputs and 
reduce cost of operation, drudgery and environmental pollution.Some specific applications of machine 
vision in the field of agriculture are viz. defining chromatic properties, determination of physical and 
morphological characteristics, non-destructive internal quality evaluation using radiography, CT, MRI, 
etc., determination of chemical constituents and their distribution using hyperspectral or invisible 
range imaging, site-specific weed management, nutrient profiling in crops, variety, insect and disease 
identification, yield monitoring, grading/ sorting of produce, maturity determination, etc. The research 
in the field of machine vision application is in very nascent stage in India and only a few institutes have 
initiated efforts in recent past. The major challenges are robustness and affordability of sensors and 
other hardware, development of image processing protocols, trained manpower for development and 
implementation besides industrial support.
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Abstract No. 109

Development of pre-emergence herbicide strip application system for sowing and 
planting devices

R. R. Potdar, P. S. Tiwari, D. Singh
ICAR-Central Institute of Agricultural Engineering, Bhopal, India 
rrpotdar@gmail.com

A six row pre-emergence herbicide strip-application system was designed and developed at ICAR-CIAE, 
Bhopal as an attachment to inclined-plate planter for application of  herbicide at the time of sowing in 
widely spaced crops to control weeds along the crop rows, often not possible in mechanical weeding. 
It consisted of a frame, on which a single action piston pump with 9 l/min capacity, pressure regulator 
valve, and pressure gauge, pressure pipes and 6 flat fan spray nozzles were mounted by means of clamps. 
The spacing between the spray nozzles, angle and height of spray nozzles can be varied by adjusting the 
clamps. The developed system has ability of strip as well as blanket application of herbicide. The same 
machine can be used as post-emergence herbicide/pesticide applicator after the removal of furrow 
openers and increasing the height of nozzles from the ground. The machine was tested and evaluated 
for soybean and pigeon pea crops. The field capacity of the developed system was found to be 0.4 ha.h-1. 
The operating cost of the pre-emergence herbicide applicator with inclined plate planter was computed 
as Rs 1350/- per ha. It saves about 40-50% of herbicide. 

Abstract No. 114

Development of drudgery reducing tools for workers engaged in food processing 
enterprises

Aprajita Kumari1, Harpinder Kaur2 
1Women’s College Samastipur, Constituent unit under LNMU, Samastipur, India. 2Department of FRM, College of 
Home Science, Punjab Agricultural University, Ludhiana, India 
aprajieeta@gmail.com

Food processing activities are drudgery prone and involve various manual material handling tasks. These 
cause development of several musculoskeletal discomforts in the workers. Present study was conducted 
to identify the drudgery prone activities in micro, small and medium scale food processing enterprises 
and thereafter to develop tools to reduce the drudgery. To conduct the present study, six micro, three 
small and two medium scale food processing enterprises were selected. Workers were observed while 
processing of different food products in different enterprises. Their photographs and video clips were 
prepared for further study. On the basis of their need, some tools were developed and tested. For testing 
the feasibility of tools, 15 subjects were selected and they were allowed to work with and without the 
tool and their responses were recorded. Results revealed that all the developed tools were acceptable 
by the subjects on musculoskeletal factors, grip fatigue, physical stress factors, work output factors, tool 
factors and acceptability factors. Therefore, it can be concluded that the developed tools were helpful 
in fitting the task to the workers and it can be adopted by the enterprises and the workers engaged in 
food processing enterprises.
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Abstract No. 117

Modelling thin-layer drying process of Elettaria cardamomum using biomass air heating 
system (BAHS)

Shreelavaniya Rengarajan, Pangayar Selvi,  R, Kamaraj S, Subramanian S, Mahendiran R, Angeeswaran R
Tamil Nadu Agricultural University, Coimbatore, India 
energyengineershree@gmail.com

Small cardamom (Elettaria cardamomum) is commonly known as the “Queen of Spices”, and valued for 
its flavour contributed by the volatile oil. Since the harvesting moisture content of small cardamom 
is higher than the recommended storage moisture content, drying is the most common post-harvest 
operation to reduce the moisture content and increase the shelf life of small cardamom. Mathematical 
modelling has been widely used for the analysis of drying characteristics of agricultural products. The main 
objective of this study was to evaluate performance of different models pertaining to thin-layer drying of 
small cardamom in Biomass Air Heating System (BAHS). BAHS was designed and it was fabricated at the 
workshop of the Bioenergy department, Agricultural Engineering College and Research Institute, Tamil 
Nadu Agricultural University, Coimbatore. The experimental unit was installed and the performance was 
evaluated at Horticultural Research Station at Thadiyankudisai, TNAU. Eleven drying models were used 
and the coefficients of determination (R2) and constants were evaluated by non-linear regression to 
estimate the drying curves of dried small cardamom. Among the eleven models, Midilli model recorded 
the highest R2 (0.9) with lowest χ2 (0.0000519) and RMSE (0.0006) in BAHS. Furthermore, two-term model 
recorded the highest R2 (0.9790) with lowest χ2 (0.0016) and RMSE (0.0072) in conventional drying method 
of small cardamom. It was revealed that Midilli and two-term model performed better as compared to 
other models in simulating the drying characteristics of small cardamom. 

Abstract No. 127

A study on farm women training preference on farm implements in rainfed area of 
Rajasthan, India

Aishwarya Dudi, M L Meena
ICAR-CAZRI, KVK, Pali, Pali-Marwar, India 
aishwaryadudi@rediffmail.com 

The study was aimed at determining women farmers’ perception about the importance, adequacy and 
need of training in farm implements. A sample size of 240 women farmers was taken for the study and 
analyzed during 2017. The results showed that the repair of pump sets, engine details and electricity 
motor etc. was most important training topics. Exposure to the use of farm implements was perceived as 
most adequate. Therefore, providing appropriate training in the area of farm implements to rural women 
would enable them in the updating their knowledge and enhancing in the skills. It is apparent from the 
results that 57.32% farm women felt training for all the seven items as most important while 29.67% farm 
women reported training per se as important and it was 21.43% farm women desired training as least 
important. It is indicated from the results that item of training and repair of pump sets, engines, electric 
motors were identified most important by the maximum number of the farm women (83.23%). The seed 
drill of farm implement was reported as most important training item by lowest number of farm women 
(27.47%). Use of farm implements the item of training was preferred important by maximum number of 
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farm women i.e. 51.87%. Overall, the study indicated that there is a need of imparting training on use of 
farm implements in rainfed areas. 

Abstract No. 154

Flax fibre extraction: Problems and machine development

Ranjan Kumar Naik, Sabyasachi Mitra, Jiban Mitra
ICAR-Central Research Institute for Jute and Allied Fibres, Kolkata, India 
ranjanagrieng@gmail.com

Flax is a fibre of plant origin. Linen fibres obtained from the inner bark (or skin) of the plant are called flax 
or linseed (Linum usitatissimum). Flax fibre is a renewable resource and mostly utilized in textile industry 
beside numerous uses due to its good qualities. Traditionally the flax fibre is extracted from fully retted 
and bone dried stems by beating with a mallet to break the sticks followed by shaking and finally hackling 
to align the fibres. Flax fibre production in India is negligible and domestic requirement of fibre is met by 
import. The crop is grown for oil purpose in some states like Maharashtra, Andhra Pradesh but the stalks 
after deseeding remain unutilized which contain fibre. The major reason is non-availability of suitable 
machine for fibre extraction. A power operated and portable flax fibre extractor has been developed to 
extract fibre from flax straw. The capacity of the machine is 5-6 kg.h-1 and two persons are required for 
fibre extraction. About 30-35 kg flax fibre is extracted from 140 kg retted and dried straw per day. The 
machine reduces drudgery and labour requirement from 665 man-days/ha by manual to 109 man-day/
ha. Fibre extraction with this machine was found economical and feasible.

Abstract No. 274

Utilization of spent mushroom substrate through anaerobic digestion

Anupriya Gupta, Nafisa Ali, Deepak Sharma

CTAE, Udaipur, India 
anayagupta18@gmail.com

Mushroom industries generate a vast and in-exhaustible supply of a co-product known as spent mushroom 
substrate (SMS). This is the product which remains un-utilized after harvesting of mushrooms. As the 
mushroom industry is on a hike, the volume of SMS generated annually is also increasing constantly. 
In recent years, the mushroom industry has faced many challenges in disposing and storing the SMS. 
Hence, there is an urgent need to find a solution for this problem, which could certainly be to explore 
new applications of SMS. SMS could be managed by digesting it anaerobically as it contains cellulose, 
hemicellulose and lignin to produce a renewable fuel biogas which contains 60 percent methane and 40 
percent carbon dioxide, with traces of other gases such as nitrogen, hydrogen, and hydrogen sulphide. It 
is used as a fuel for cooking, lighting and as an engine fuel in combination with engine oil. The research 
showed that spent mushroom substrate can be readily used as a feedstock for production of biogas.
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Abstract No. 392

Low cost tractor operated tool frame for multiple operations in sugarcane cultivation

Sukhbir Singh, A. K. Singh
ICAR-IISR, Lucknow, India 
ersukhbir75@gmail.com

Sugarcane is an important cash crop of India, but it requires considerable labour of about 375 man-days 
ha-1. Conventional type of equipment are still being used by farmers resulting in low output with high 
labour, drudgery and cost involvement. Only the operation specific machines have been developed at 
various Institutes to perform specific functions. Farmers in general can not afford purchasing high cost, 
operation specific equipment. Therefore, multi functional equipment is necessitated which could be used 
for performing combination of operations with some attachments in sugarcane crop especially sugarcane 
management operations like inter-row inter-culturing, intra-row weeding and precise application of 
fertilizer near to root zone in standing cane crop. Keeping this in view, a low cost tractor operated tool 
frame with five different attachments was developed at ICAR-IISR, Lucknow for furrow opening, inter-
row inter-culturing, intra-row weeding using herbicide spraying, fertilizer application and earthing up 
operations for sugarcane. These operations can be performed either individually or in combination as per 
requirement. There is a provision for height adjustment of inter-culturing tine as per the field condition. 
The field performance evaluation of the prototype was carried out at IISR farm for furrow opening and 
inter-culturing combination (inter row inter-culturing+ intra row herbicide spraying + fertilizer application). 
There was significant saving in cost of operation (56%) and labour (92%) using the developed equipment 
in performing combination of operations of weeding or inter-culturing and fertilizer application as 
compared to conventional equipment.

Abstract No. 454

Hydrological behaviour of a rainfed horti-agri system with different water conservation 
practices

Raghav Maurya, Susama Sudhishri, Man Singh, Anchal Dass, Khajanchi Lal, OM PRAKHASH Awasthi, 
Archana Suman
Indian Agricultural Research Institute , New Delhi, India 
raghavmaurya.76@gmail.com

In semi-arid rainfed situations, agro-forestry systems plays a vital role to diversify farming systems, reduce 
land degradation, improve soil health and moisture retention. Productivity and sustainability of agro-
forestry systems can be improved by in-situ water conservation practices and legume based inter cropping. 
Keeping this in view, an experiment was conducted in a horti-agri system with different water conservation 
practices (WCPs) at WTC farm, ICAR-IARI, New Delhi during Kharif, 2017. The split-plot designed experiment 
with 3-legume (soybean, cowpea, and mungbean), three WCPs [trench, micro-catchment (MC), ring basin 
(RB)] and no moisture condition (NMC) under tree and no-tree. Interception of rainfall by throughfall and 
stemflow was measured by containers of jerry cans, runoff and soil loss by Ramser sampler and collection 
tank, soil moisture content by TDR and then volume water balance approach was used for water budgeting. 
Total amount of throughfall, stemflow and interception loss were 339.3 mm (76.3%), 16.9 mm (3.8%) and 
88.5 mm (19.9%), respectively, from 16 rainfall events. Throughfall and stemflow under different WCPs 
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were in the order of trench>RB>MC>NMC, whereas, the reverse was true for interception loss. The order 
of soil moisture storage was trench>MC>RB>NMC. The overall runoff was 10.2% and soil loss 6.38 t/ha. 
However the trend was trenchbael+cowpea+ trench exhibited the least soil loss (3.14 t/ha) followed by 
bael+trench+mungbean (3.44 t/ha). Overall, the Bael tree inter cropped with cowpea in trench was the 
best system to enhance farm productivity and resource use efficiency.

Abstract No. 456

Design and development of a compressed feed block making machine

Nilkamal Kalita, Sashindra Kumar Kakoty
IIT Guwahati, Guwahati, India 
nkalita4@gmail.com

Scarcity of nutrient rich food materials for Yak and Mithun in high altitude areas of North Eastern Regions 
(NER) posses a big problem for the farmers. The geographical conditions of NER is composed of hilly 
terrain and the farmers have to face extreme challenges while feeding their livestock. To manufacture 
feed blocks the farmers need a feed block making machine in which the necessary food materials can be 
compressed along with some nutrients. The present available feed block machines are very big in size and 
the cost of the machine is also very high. The farmers are unable to adopt this kind of machines and also 
due to non-availability of electrical energy this machines cannot be operated in interior places of NER. A 
study of different types of feed block machines available in the market was carried out and a small feed 
block machine was fabricated. The machine can be manufactured using locally available materials. The 
machine is designed with mild steel channel section and the base plate is also made with mild steel. The 
machine is attached with wheels so that it can be transported easily from one place to other. The feed 
blocks are prepared with paddy straw and molasses as a binder. Presently, the blocks are prepared in a 
13 cm diameter cylinder, however, rectangular or other shapes can also be prepared. The basic principle 
of the compressing operation was achieved by a hydraulic jack of capacity 10 ton.  

Abstract No. 461

Extent and severity of the drainage and soil salinity problems in Butana distributary 
of WYCC

Prashant Singh, Anil Kumar Mishra, D.K Singh, Man Singh, Smita Jaiswal
IARI, New Delhi, India 
prashant95032@gmail.com

Butana distributary of Western Yamuna Canal Command (WYCC) is being affected by the twin problems 
of waterlogging and soil salinity due to over utilization of canal water. Extensive field investigations 
were carried out during May to November, 2016 to study the extent and severity of waterlogging and 
soil salinity. Soil samples were collected from 13 locations at four depths (0-30, 30-60 and 60-90, 90-120 
cm) during May, June, August and November months of 2016. The SALTCALC model was calibrated and 
validated using both the measured and secondary data.The calibrated values of the R2 and NSME were 
0.83, 0.96, 0.93 and 0.91, 0.98, 0.91; respectively, for root zone salinity, transition zone salinity and water 
table depth as predicted by the SALTCALC model. The validated value of R2 and NSME were 0.85, 0.95, 
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0.92 and 0.89, 0.97, 0.96 for root zone salinity, transition zone salinity and water table depth indicating a 
better match between the observed and predicted parameters. Further, SALTCALC model was used for 
scenario generation and prediction of future behaviour of the system. It was observed that with 100 
per cent replacement of rice area by maize, sorghum and ragi, the water table might decline to 3.29 m 
below the ground surface by 2026 as compared to the existing depth of 1.06 m. Reducing the seepage 
from canal lining by 90 per cent, the ground water table might further decline to 1.76 m besides reduced 
ground water salinity from 4.95 dS/m to 4.21 dS/m by 2026. 

Abstract No. 501

Limitations in the variable rate spray application algorithms and its performance for 
precision spraying on orchards and vineyards

Vaibhav Chaudhary, P.K. Sahoo, Indra Mani
IARI, New Delhi, India 
vaibhavchoudhary1585@gmail.com

Large quantity of Plant Protection Products (PPP’s) are being sprayed on orchards and vineyards globally to 
prevent from attack of deadly diseases induced by insects or fungus. Variable rate application sprayers are 
designed to protect the crop with less environmental contamination due to reduced total dose of pesticide 
or insecticide solution. Variable spray rate through sprayers is achieved by specific algorithms fed to the 
microcontroller based electronic flow rate control systems that incorporate crop geometry i.e. height, width 
and row spacing of crops  besides operating conditions i.e. forward speed of the sprayer boom, nozzle 
height and air assistance applied. Any deviation while spraying in the field from the design and operating 
variables fed to microcontroller will result in over application or under application of chemicals on the 
crops leading to environmental contamination and crop damage, respectively. For instance, when canopy 
volume of the crop decreases considerably, flow rate through nozzles should also decrease proportionately 
while maintaining same coverage on canopy leaves. However, in actual practice, this concept fails due to 
gaps between canopy leaves which causes spray volume to pass through and thus  decreasing coverage on 
leaves and reducing its biological efficacy. Variable rate spraying system operate under specific constraint 
and any deviation would result in non uniform deposition on the crop canopy. Present study identified 
constraints and improved those for enhancing adaptability of the varying rate sprayer by stakeholders.

Abstract No. 618

Use of graphene based polymer nanocomposite for food packaging

Vijay Kumar1, Shalini2, Ankita Trivedi2 
1Central Institute of Plastics Engineering and Technology, Bhubaneswar, India. 2Sardar Vallabhbhai Patel University 
of Agriculture and Technology, meerut, India 
vkgaur1990@gmail.com

There is a strong demand for improving the gas-barrier properties of existing polymers used in electronic 
devices and food packaging, which require the near-perfect exclusion of gas. It is estimated that, out 
of total plastics production, 41% is used in packaging industries, and 47% of them are used for the 
packaging of food only. In general, these packaging materials are made from polyolefins like polyethylene 
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(PE), polypropylene (PP), polystyrene (PS), poly (vinyl chloride) (PVC), and polyesters like polyethylene 
terephthalate (PET), etc. However, even though such polymers are light, inexpensive, and easily 
processable, their applications as barriers are often limited because of relatively high gas permeability as 
compared to high-criteria demands for modern packaging applications. In particular, the incorporation of 
nanoscale fillers leads to the enhancement of different properties, even with lower loading amounts than 
microscale fillers. Amongst many kinds of nanofillers, silicate clays are widely used for barrier applications 
because of their high α and their compatibility with various polymers. Despite their excellent gas-barrier 
properties, however, hydrophilic clay layers tend to aggregate easily because of their high face-to-face 
interaction stability As a result, such aggregation decreases the barrier properties of the resulting polymer 
nanocomposites. Graphene provides not only a high a but also useful physical properties, such as a high 
electron mobility, thermal conductivity, mechanical properties, and optical transmittance. Because of 
these unique properties, graphene can contribute to higher performance in polymer nanocomposites.

Abstract No. 653

Conversion of household waste into nutrient rich vermicompost

Amit kumar, Mohammad muzamil
skuast kashmir , srinagar, India 
amitchauhanarya1996@gmail.com

Vermi-composting is one of the appropriate methods to ameliorate the nutrient recycling by converting 
the organic household waste into soil supplement. Traditionally, vermicompost is designated as black 
gold as it enhances the activity of micro organisms in soil, ultimately improving the solubility of nutrients. 
It serves as an alternative to costly and hazardous fertilizers. Vermicompost is a viable, cost effective, 
eco-friendly technique with the propensity to solve our burgeoning waste problem. However, the heavy 
dependence on land and labour has reduced the adoption of this technology among the farmers. The best 
alternative is to design continuous vermicomposting machines for individual households to tackle the 
problem of land scarcity. This will serve as precursor to kitchen gardening revolution in urban areas. The 
involvement of motorized rotor can help to reduce the drudgery of labour involved and also frequently 
turn materials. Vermi-tea, prepared from vermicompost can also help to enhance the yields of crops as it 
is fed with water in the form of fertigation. In comparison to composting by microbes, vermicompost is 
a better alternative. A Kilogram of compost fetches about Rs 6-7 while as vermicompost provides about 
Rs.15-20. The commercial production of vermicompost by developing appropriate machinery will not 
only enhance the soil health but also would generate employment opportunities in rural areas. 

Abstract No. 693

Delignification of rice straw with ligninolytic enzyme from consortium of Phanerochaete 
chrysosporium and Pleurotus ostreatus. 

Pardeep kaur, Gurvinder Kocher, Monica Sachdeva
Punjab Agricultural University, Ludhiana, India 
pardeepkaur2108@gmail.com

Rice straw is composed of heterogeneous complex of carbohydrate polymers. The cellulose and 
hemicellulose are tightly packed in the cell wall and surrounded by lignin, forming highly recalcitrant 
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structures against direct enzymatic attack. Therefore, the delignification of straw prior to bioconversion 
process is compulsory. Biological pretreatment offer some conceptually important advantages such as 
low chemical and energy use and is a safe and environmental-friendly method. Keeping this in view 
the ligninolytic microbial consortium was developed for effective delignification of rice straw. Selected 
fungi were evaluated qualitatively and quantitatively for the production of ligninolytic enzymes. The 
delignification of straw was carried out in selective ligninolytic consortium which involved variations in 
moisture content, temperature, inoculum size and incubation days and finally compositional analysis 
of delignified straw was undertaken. A set of ligninolytic enzymes, lignin peroxidase (LiP), manganese-
dependent peroxidase (MnP), and laccase (Lacc) were produced by  consortium of Phanerochaete 
chrysosporium and Pleurotus ostreatus under the established optimum conditions (moisture, 121.0 %; 
temperature, 31.3°C and log spore count, 8.0 spores/ml) at 10th day of incubation. The pre-treatment 
of rice straw with ligninolytic enzyme (Lacc, LiP and MnP activities of 2.40, 37.92 and 62.50 nkat/gds, 
respectively)  resulted in  maximum delignification of 80.9%  in 72 h of incubation. The results were 
corroborated by scanning electron micrographs of pre-treated rice straw which revealed deformation of 
epidermal surface as well as exposure of cellulose fibrils to surface. Therefore, use of ligninolytic enzyme 
from consortium of Phanerochaete chrysosporium and Pleurotus ostreatus resulted not only in effective 
delignification of rice straw but also minimized the incubation time.

Abstract No. 717

Performance of aquacrop model in simulation of grain yield and water productivity 
under different rice cultivation methods

Sagar Vibhute1, Arjamadutta Sarangi2 
1ICAR-Central Soil Salinity Research Institute, Regional Research Station, Bharuch, India. 2Water Technology Center, 
Indian Agricultural Research Institute, New Delhi, India 
vibhutesagar5@gmail.com

AquaCrop model is a useful tool to enhance water productivity under changing climatic conditions. 
In present study, water productivity of rice under Conventional Puddled Rice (CPR) and System of Rice 
Intensification (SRI) cultivation methods was simulated using AquaCrop model. A field experiment was 
conducted at research farm of Indian Agricultural Research Institute, New Delhi which falls under Agro-
climatic region-VI with silty clay loam soil structure. Field experiment for kharif seasons of two years i.e. 2012 
and 2013 was carried out and subsequently soil, plant and weather parameters required for calibration and 
validation of AquaCrop model was collected. The data of kharif 2012 was used for model calibration and 
that of kharif 2013 season for model validation. The performance evaluation of AquaCrop model resulted 
in coefficient of determination (R2) of 0.97 and 0.93 for CPR and SRI methods, respectively. Whereas model 
efficiency (ME) during calibration was found to be 0.99 and 0.98 for CPR and SRI methods, respectively.  The 
validation results of AquaCrop model gave R2 value of 0.92 and 0.98 for CPR and SRI methods, respectively 
whereas ME was observed to be 0.92 and 0.87 for CPR and SRI methods, respectively. It was concluded 
from this study that the AquaCrop performed satisfactorily for simulation of water productivity for both 
CPR and SRI methods of rice cultivation with minimal input data and it can be used as decision making 
tool for selection of appropriate method of cultivation under given scenario.
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Abstract No. 728

IOT and AI assisted precision protected farming through automation of greenhouse 
and pressurized irrigation system

Murtaza Hasan, Tarun Rai, Pooran Pragnya
IARI, Delhi, India 
hasaniari40@gmail.com

Machine learning, Internet of Things (IOT) and Artificial intelligence (AI) based automation protocols are 
now being used for controlling greenhouses and its irrigation & fertigation scheduling for maximizing the 
production of high value vegetables, flowers and seedlings. These techniques incorporate and integrate 
the human expertise, sensors, online and in-situ data, softwares and hardwares from different sources 
for the efficient management of related inputs and maximize the output in terms of both quality and 
quantity. The future of smart, efficient and precision agriculture is mainly based on automation linked 
with IOT and AI. Keeping above in view, a series of experiments related to automation of irrigation 
system and protected cultivation was undertaken inside Green house, Net house and nursery with use 
of sensors and AI based soft computing techniques for various horticultural crops. Tensiometer, Ec-ph 
sensor, controllers and ANFIS assisted soft computing techniques were used for automation and related 
studies for greenhouses. The results showed increased application efficiencies (20-30%), water productivity 
(25-40%) and yield (10-30%) for various horticultural crops. Nonetheless, the automation of greenhouses 
and irrigation system with controllers, sensors, IOT and AI assisted software assisted in overall efficient 
management of protected cultivation technology. 

Abstract No. 730

Development of an integrated sensing system for irrigation scheduling in Maize

Arti Kumari, Arjamadutta Sarangi, D K Singh, Ravinder Kaur, V K Sehgal
IARI, New Delhi, India 
asarangi@iari.res.in

Judicious application of irrigation plays a vital role not only in enhancing water productivity but also 
ensuring global food security. Moreover, irrigation water application remains a challenge under less efficient 
irrigation system besides increased competition from municipal and industrial water needs. Recently, the 
sensor based irrigation scheduling is being adopted to enhance crop water productivity. Therefore, keeping 
in view of the advancements in sensor technology, the present study was undertaken to develop and 
validate a low cost integrated sensing device for irrigation scheduling in Maize using canopy temperature, 
air temperature and humidity sensor besides the soil moisture sensor. Field and laboratory experiments 
were carried out in the net house at the Water Technology Centre, ICAR-IARI, New Delhi for testing the 
developed sensing device in Maize. Periodic sensor readings of soil moisture and canopy temperature 
were acquired from experimental plots and calibrated with gravimetric methods and infra-red gas analyzer 
(IRGA), respectively. The preliminary calibration results of the device for soil moisture was with R2 of 0.89, 
0.84 and 0.78 for 0-15, 15-30 and 30-45cm soil depths, respectively and 0.94 for canopy temperature. 
Moreover, the soil moisture sensor failed to account for the moisture content at deeper depth, whereas 
the canopy temperature reading was in line with IRGA. Therefore, site specific calibration of the developed 
sensor will be necessitated to improve the accuracy of the developed integrated sensing system for 
judicious irrigation scheduling in different crops.
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Abstract No. 837

Evaluation of different chemical pre-treatments for silica removal from paddy straw 
for bioethanol production

Monica Sachdeva Taggar, Jaspreet Kaur, Anu Kalia
Punjab Agricultural University, Ludhiana, India 
monicasachdeva@pau.edu

As the world’s most abundant renewable resource, lignocellulosic biomass has been well recognized for 
its potential use to produce biofuels, chemicals and biomaterials. Conversion of cellulose from energy 
crops into biofuels such as cellulosic ethanol is an important alternative fuel source. Achieving sustainable 
and renewable energy is one of the major necessities at global level, and bioethanol is one of the best 
substitutes for non-renewable fossil fuels. Paddy straw is one of the most abundant and available 
lignocellulosic wastes all around the world and has very few applications as compared to other cereal 
straws. This is  due  to   its  high  ash   content  (i.e.,  10-17%)   with  silica  of   about 75 per cent.  Silica 
protects the carbohydrate polymers in rice straw, making its digestion and hydrolysis difficult and thereby 
reduces the ethanol yield. Besides being a physical barrier, the silica also imposes inhibitory effects on 
the hydrolytic enzymes. Thus, it is important to develop an appropriate pre-treatment process which not 
only reduces the crystallinity of cellulose, but also effectively removes silica from the straw. In the present 
study, different chemical pre-treatments, viz. sulphuric acid (1.9% w/v), sodium hydroxide (2 and 4%), 
urea (2 and 4%), acid (sulphuric acid, 1.9%) followed by alkali (sodium hydroxide, 4%) and hydrothermal 
treatment were compared for removal of silica from paddy straw. These chemicals showed wide variation 
in per cent removal of silica from straw. Among different chemical treatments, acid (1.9%) followed by 
alkali (4%) showed maximum per cent removal (90%) of silica from straw. 

Abstract No. 839

Paddy acreage mapping and yield forecasting using sentinel-based optical and SAR 
sensor data in Sahibganj district, Jharkhand (India)

Avinash Kumar Ranjan, Bikash Ranjan Parida
Central University of Jharkhand, Ranchi, India 
avinashcuj.wing07@gmail.com

Rice is the staple food for billions of world population. Spatial distribution mapping of paddy cropped 
area and its yield prediction are useful for assessing food security. Over the last few decades, remote 
sensing data have been extensively used for monitoring and management of agricultural systems. Present 
study has utilized the Sentinel-based optical (Sentinel–2B) and SAR (Sentinel–1A) sensor data for paddy 
acreage mapping in Sahibganj district, Jharkhand during monsoon season in 2017. A robust machine 
learning Random Forest (RF) classification method was used for the paddy acreage mapping. A simple 
linear regression yield model was developed for predicting yields. The key findings showed that paddy 
acreage was about 68.3 to 77.8 thousand hectares based on Sentinel–1A and 2B satellite data, respectively. 
Accordingly, paddy yield of the district was projected as 108 to 126 thousand tonnes. The paddy yield was 
predicted as 1.60 tonnes/hectare. The spatial distribution of paddy based on RF classifier and accuracy 
assessment of LU/LC maps revealed that the SAR-based classified paddy map was more consistent than 
the optical data. Nevertheless, this comprehensive study concluded that SAR data could be more accurate 
in acreage mapping and yield estimation for providing timely information to the decision makers. 
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Abstract No. 889

Design and development of carrot combine harvester

Shyam Nath, Adarsh Kumar, Indra Mani, Jai Kumar Singh
Indian Agricultural Research Institute, New Delhi, India 
adarsh_iari@rediffmail.com

Carrots are important source of vitamins for good health. Carrot production increases by growing 
on ridge and furrow beds due to better aeration. Carrots are grown on 350 mm raised beds in four 
rows. This type of practice leads to uniform carrot shape, size and weight. Traditionally, the carrots are 
harvested manually, which is very drudgerous, tedious, time consuming and costly operation. Diggers 
are being used for digging carrots, but the collection of carrots is done manually which results in low 
output besides drudgery. Mechanization of carrot harvesting can reduce human drudgery and would 
enhance efficiency. In this context, a two row carrot combine harvester was designed and developed for 
harvesting carrot cultivated on raised bed. The carrot combine harvester comprised of digging, pulling 
cum conveying, collection unit and hydraulic power pack. The digging unit had two blades for each raised 
bed. The carrots were pulled vertically upward with the help of opposite rotating rough conveyor belts 
on pulling cum conveying unit. Hydraulic power was used for power transmission of the machine. The 
pump of the hydraulic power pack was operated by PTO. The height of foliage catch was kept at 10 cm, 
the variables considered were conveyor angle (40, 45 and 50 degree), pulling cum conveying belt speed 
(2.5, 3.3 and 4.2 m/s) and forward speed (0.5, 0.83 and 1.1 m/s). The maximum harvesting efficiency was 
77.59 % with 4.56% damage of carrot. Average power consumption was 4.37 kW and field capacity was 
0.3 ha.h-1.

Abstract No. 899

Development of an automatic pressure control system for spray patternator

Mukesh Kumar Choudhary1, E V Thomas2 
1Indian Agricultural Research Institute, New Delhi, India. 2IIT-K, Kharagpur, India 
mukeshkchoudhary1992@gmail.com

Agricultural sprayers are often used to apply different types of chemicals such as herbicides, insecticides 
and fungicides. Nozzle is the main component of a sprayer, which breaks the liquid into droplets and 
form the spray pattern. The uniformity of the spray pattern of a nozzle is determined with the help of 
spray patternator. The spray pattern uniformity is mainly affected by the boom pressure. In existing 
spray patternators, the boom pressure is controlled manually by using pressure control valve. In these 
manually controlled systems, the fluctuation in boom pressure is more than ±10% which exceed the 
permissible limit (i.e. up to ±2.5%) of boom pressure fluctuation. Hence, In order to maintain a constant 
boom pressure for the nozzle, an automatic pressure control system was developed. This system consists 
of a microcontroller, motor driver, pressure sensor and 12 V DC motor pump. The pressure sensor senses 
the pressure and sends an output signal to the microcontroller. Based on the received signal from the 
pressure sensor, the microcontroller sends the signal to the motor driver. The motor driver set the motor 
pump at desired rpm which change the discharge of the pump and finally the required nozzle pressure 
is achieved. 
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Theme: Social Sciences, Innovations in Ease of Doing Agri-business

Abstract No. 26

Project feasibility vis-a –vis agriculture sector of Andhra Pradesh

Vana Rajendra Prasad, Mudda Suresh Kumar
Agricultural College, Naira-532185, India 
pasad_v@yahoo.com

Ex-ante analysis was conducted by conceiving the prospective enterprises in Agriculture during 2017-18 
in Andhra Pradesh. Various project appraisal techniques viz., NPW, BCR, IRR, BEP, profitability index (PI) 
along with SWOT analysis were used to analyse the projects for their feasibility. The results revealed that 
custom hiring centre involving a few paddy trans planters with an initial investment of 2.5 Lakhs yielded 
an IRR of 19.3 and PI of 0.017 is recommended for a small farm household with availability of family 
labor. Cashew processing unit with an initial investment of 50 lakhs is recommended for prospective 
large investors with an anticipated yield of 32 per cent IRR. Dairy farm is recommended for community 
based collective investors with an initial investment of 25 lakhs and an anticipated yield of 7.136 per 
cent of IRR. Floriculture can be recommended for aspiring entrepreneurs having technical background 
with an initial investment of 33 lakhs and an anticipated yield of 17.46 per cent of IRR. Mushroom unit 
conceived and analysed had a yield of 24 per cent IRR with an anticipated investment of around 10 lakhs 
and can be recommended for credit worthy small farmers. Cold storage unit with an initial investment 
of 25 lakhs could be recommended for agriculturally intensive areas with commercial crops like fruits 
and vegetables. Small and medium farmers can be encouraged to take up vermicomposting units with 
an initial investment of around 5 lakhs which could yield the highest IRR of 31.48 given the production 
and marketing strategies.

Abstract No. 30

Performance of a new extension approach PARICHAY in technology refinement and 
redressing for optimal efficiency

M S Chaitanya Kumari1, P Uday Babu, Manoj A3 
1ANGRAU, College of Home Science, Guntur, Andhra Pradesh, India. 2ANGRAU , Srikakulam, Andhra Pradesh, India. 
3ANGRAU , DAATTC, Lam, Guntur, Andhra Pradesh, India 
chaitanya.chscangrau@gmail.com

Individual extension approach is of high quality but costly with less outreach. This places extension 
personnel in a quality-quantity dilemma. Proposed innovative method “PARICHAY” reach large and apt 
clientele interpersonally at their location for introducing farm technologies with an intention to technology 
refinement and redresses it for optimum use at field level. Three experiments were conducted in different 
clientele specific locations  with an objective to assess the gender participation and standardization 
of the “PARICHAY” methodology. Women friendly farm technologies were taken for dissemination. 
Observation with point count method of assessment was adopted. The study revealed that active 
women’s participation was observed in mandalsamakhya while men participation was high in shandy. 
Experiences of this methodology revealed that flexibility, time, cost effectiveness, instant training and 
feedback and reciprocal communication, reaching mass in a shorter period are some of the advantages. 
It allows free discussion in a social setting where the farmers are comfortable surrounded by their mates 
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which encourages them for free expression and sharing. Low control of facilitator on audience flow makes 
measurement of impact hard.

Abstract No. 35

Climate smart agriculture: Weapon against climate change

Chandan Kumar Rai, Arti, Abul Kalam Azad, Sanjeev Kumar
ICAR-NDRI, KARNAL, India 
chandaniasbhu@gmail.com

Climate change is rising as a noteworthy danger on agriculture, food security, and livelihood of global 
population. FAO appraises that sustaining total population will require a 60 percent increase in agricultural 
production by 2050. Climate Smart Agriculture (CSA) is an approach for creating agricultural techniques 
to anchor sustainable food security under environmental change. CSA gives the way to help stakeholders 
from local to national and worldwide levels distinguish farming techniques appropriate to their nearby 
conditions. CSA define as “agriculture that sustainably increases productivity, enhances resilience 
(adaptation), reduces or removes GHGs (mitigation) where possible, and enhances achievement of 
national food security and development goals”. Conveyance of crucial climate and market information 
specifically to smallholder agriculturists empowers them to make on-farm decisions against adverse 
climatic conditions and reduce losses due to negative impact of climate change by linking scientific and 
extension expert knowledge to rural farmers. The augmentation techniques for exchange of climate 
information are SMS or Short Messaging Services, Climate Wallpapers, Climate Voice Messages, Folk 
media, Use of Public Addressing System, Climate Group gatherings, Exposure visits, Climate Workshops. 
Expansion strategies for learning incorporates Climate Field Group Visits, Farmer Interest Groups (FIGs), 
Climate Trainings, Informative Crop Calendar, Livestock Calendar, Block Contingency Planning, Information 
and Communication Tools and the Extension methods for capacity development were Climate Trainings, 
Climate Workshops, Field Demonstration, Climate-Smart Farmers Field Schools (CFFS), Weather-Based 
Insurance, Community Based Disaster Management (CBDM) approach, Village Level Custom Hiring Center 
(CHCs), community-level extension professional and Agro-meteorological Advisory Service and climate 
field schools.

Abstract No. 51

Farmer producer company (fpc) - A hope for small farmers

Naveen Reddy Bonamukkala
NHB, New Delhi, India 
navinreddy567@gmail.com

From a food deficient country to self sufficient and now exporter of major crops shows the success of 
agriculture in India since its Independence. Indian agriculture is predominantly characterized by large 
number of dispersed & fragmented small holding. With the constant decline in average landholdings 
by India farmers, the need for collective farmer institutions is far more at current juncture of time than 
any time in the history.  With a much need of institutional structure that consists of ethos of cooperation 
on one side and the business resilience on the other side, Government of India came up with a new 
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institutional form called ‘Producer Companies’ in 2003. The recent years have attracted a significant interest 
and focus of Government in these Producer Companies. The concept of Producer Companies is relatively 
new in India as compared to other forms of Producer Organisations. Latest Agricultural Census shows the 
constant decline in average landholdings by India farmers. From 2.28 ha in 1971-71, it has fallen down to 
1.33 ha in 2000-01 while the area being operated has remained almost same. This shows that in future, 
the land holdings per household are going to fall even more while the area under agriculture will remain 
constant or even decline. A famous proverb says “If you want to go quickly, go alone. If you want to go 
far, go together.” FPC’s if handled and nurtured properly can help reduce the distress of our farmers and 
can make  sustainable long term change in the lives of our farmers.

Abstract No. 81

Dynamics of land use with reference to agriculture in Odisha: The way forward

Biswajit Bhoi 
Central University of Orissa, Koraput, India 
bbbiswajit9@gmail.com

Land and water are the natural partners in the process of agricultural development and their coordinated 
use is essential for long-term optimization of economical as well as social welfare transformation. 
Deliberately planned or policy-induced divergence from integrated land and water use management 
may bring short-term rewards, but normally squeezes the long-term sustainability of growth as well as 
resources. The fact that the share of industry in output is shrinking and agriculture continues to account 
for an imposing 62 percent of the total unorganized workforce in Odisha is a matter of concern that needs 
to be addressed in the medium term (Economic survey of  Odisha, 2017-18 ). This study is covering the 
use of land with reference in Odisha. The present study is based on an analysis of secondary data on land 
use pattern at state levels and analysis of primary data on various aspects of land use decisions at the 
farm level on the basis of FDG of various stakeholders and ethnographic methods where ever needed. 
Time series data on land utilization pattern has been compiled for the period 1980-81 to 2015-16 (pre and 
post liberalization period). This study hypothesis is that there is growing use of land in non agricultural 
uses which is a matter of concern the context of sustainable development of Odisha economy taking into 
account creation of employment in agriculture with inclusive growth of the economy. The hypothesis is 
found to be true is that increase use of land in NAU mostly.

Abstract No. 82

Role of women labourers in farm business in Latur district of Maharashtra state

Rajesh Shelke
College of Agriculture, Vasantrao Naik Marathwada Krishi Vidyapeeth, Latur, India 
rds125@rediffmail.com

Agricultural labourers, mostly landless constitute the poorest segment of the Indian agricultural 
population. When we talk about agricultural labour, woman labour has a special significance. It is revealed 
that women outnumber men as agricultural labourers. The present study was conducted in Latur district 
of Maharashtra state with an objective to study the employment pattern of women in Latur district. A total 
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of 60 women agricultural labourers were selected from talukas namely Renapur and Ausa for collecting 
the required information. For achieving the objectives tabular presentation method with averages 
and percentages was employed.   The results showed that that the women labourers got maximum 
employment in agriculture during kharif (84.72 days) and rabi season (81.95 days). The women labourers 
got 209.38 days of employment in agriculture in a year. The labourers got maximum number of days of 
employment in harvesting (51.17 days) followed by weeding (49.08 days). They received wages in cash for 
all operations except harvest and post harvest operations. They worked for 7-8 hours a day. The women 
labourers had maximum unemployed days in summer (77.30 days) as this is the off season for agriculture 
in the study area. The lack of employment opportunities in agriculture during off season compelled the 
women labourers to seek alternative employment sources like NREGS activities, construction works, tile 
making etc. The seasonal woman unemployment in agriculture has caused a severe impact on theincome 
of labourers, family expenditure, their savings and debt position. It also caused migration of labourers to 
other activities and other places.

Abstract No. 83

Value addition of various pulse crops by agro-processing industries in Latur district of 
Maharashtra state

Rajesh Shelke
College Of Agriculture,Vasantrao Naik Marathwada Krishi Vidyapeeth, Latur, India 
rds125@rediffmail.com

Agro-processing industry is the largest determinant of gross national production in our country with a 
19% share. The present study was conducted in Latur district of Maharashtra state with an objective, to 
study the value addition by agro-processing industries in various Pulse crops. For the study 32 sample dal 
mills, 16 were Small-Medium (Group I) size group and 16 were Large (Group II) size group was selected. 
The results revealed that total cost of pulse processing was ₹.276.72 lakhs and ₹.497.81 lakhs per year 
for Group I and Group II respectively. Thus the overall total cost was ₹.387.26 lakhs per year.  In respect 
of gross returns obtained from final produce i.e. dal and by-produce, estimated as ₹.463.41 lakhs and 
₹.788.89 lakhs under Group I and Group II sized dal mills respectively. In this way the overall gross returns 
was ₹.626.15 lakhs. Hence the value obtained on overall level was ₹.238.89 lakhs, contributing to ₹.186.69 
lakhs for Group I and ₹.291.08 lakhs for Group II. Thus on overall basis the value addition was ₹.320.98 
lakhs, consisting of ₹.250.11 lakhs for Group I and ₹.391.85 lakhs for Group II. The per dal mill break-even 
quantity of pulse was less than the actual quantity handled by all size groups of dal mills. The estimated 
Break-even quantity increased with the increased in the size of dal mill which was obviously related to 
their installed capacity. The benefit-cost ratio was higher in the case of Group I than that of Group II sized 
dal mils.
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Abstract No. 84

The empirical investigation of the relationship between farm size and productivity in 
modern Indian agriculture

Anbukkani Perumal, Dharam Raj Singh
ICAR-ICAR-Indian Agricultural Research Institute, New Delhi, India 
Anbueconomic@gmail.com

Two major objectives of present studies inverse relationship of farm size and productivity in modern 
technology and how major input change over the different farm category. Based on analyses of unit level 
agricultural situation assessment survey (2012-13) data of NSSO, the positive relationship was observed 
between farm size and gross return (Rs. per hectare) at all India level, i.e. Large farms realized more income 
than small farms.   The state-level analysis of Punjab and Karnataka also showed the positive relationship 
between farm size and productivity. The economies of scale may be the reason for this positive relationship. 
Whereas crop wise analysis of farm size and productivity showed inverse or no relationship in sugarcane 
and cotton. Further, in the case of paddy and wheat, a positive relationship was observed. Hence, farm 
size and productivity relationship cannot be established either positive or negative at the crop level. As 
far as input usage on different farm size, per ha fertilizer consumption on marginal farms was found to 
be higher followed by small and large farms. Regarding institutional credit in agriculture, more than a 
half of the large farmers availed credit from institution sources, whereas this proportion was found to be 
less than a half in case of small and marginal farmers. Although two-thirds of total large farmers used the 
tractor for farm operations at all India level. In present situation consolidation of land and cooperative 
farming is the main driver to increase productivity and economies of scale also can be increased 

Abstract No. 94

First android application on orchids management focusing orchid farming in India

Ankur Tomar, R. K. Pamarthi, S.K. Singh, D. R. Singh 
ICAR - National Research Centre for Orchids, pakyong, Sikkim, India 
ankurtomar7@gmail.com

Mobile Applications have brought a new revolution. In this paper we provide one such mobile application 
‘Orchids Farming’ which is under development by us which can lead to a healthy life of Orchid growers. 
Every time these types of Questions occur that how mobile technology could improve the efficiency of 
enhancing agricultural production and productivity. Mostly in orchid farming, Cymbidium & Dendrobium 
in North-East India and Dendrobium, Phalaenopsis, Vanda & Mokara hybrids in South India, are cultivated. 
Our application helps to orchid farmers and growers for implementation of better and timely farming 
decisions by applying the correct management skills. This Mobile Application is developed in Core-Java 
and Android version 4.1 (Jelly Bean) using Eclipse Juno software. It supports target SDK version Android 
4.1 (API level 16) to Android 8.0 (API level 26) smartphones which covers almost 94% android phones. It 
is an Android Application built keeping the farmers/growers in mind and also orchid lovers who want to 
grow orchids. Each crop vital information with picture presentation and management techniques that 
simplify farmer’s doubts and daily basis problems. These Management techniques give easy access of 
different varieties selection via climate condition and Nutrition Management. It keeps a farmer updated 
with package of practices (PoP) related to commercial orchids cultivation. Govt. of India has launch a 
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massive program on digital India to make ICT helpful for agriculture purpose but the hindrance in the 
literacy of farmers mobile being a common device now, with this application 

Abstract No. 116

Impact of FLD intervention on yield, adoption and horizontal spread of Oilseed crops 
in Pali district of Rajasthan, India

M L Meena, Aishwarya Dudi, Dheeraj Singh
ICAR-CAZRI, KVK, Pali-Marwar, India 
mlmeenacazri@gmail.com

The frontline demonstrations were conducted in Raipur and Sojat block of Pali district during 2012 to 
2017. Total, 278 farmers from two villages namely Kusalpra and Boyal for mustard and 256 farmers from 
Bagawas (Sojat) village for sesame crop demonstration were selected. The farmers practice was considered 
as control plot in demonstration cluster. The results revealed that significant raise in yield of mustard 
over the control by 60.15 per cent, 53.23 per cent, 47.00 per cent, 46.00 per cent and 74.00 per cent for 
the year 2012-13, 2013-14, 2014-15, 2015-16 and 2016-17 respectively. The yield of sesame was 6.54q/
ha in the year 2013-14 which was increased to 3.35q/ha in the year 2014-15. The overall adoption level 
of mustard production technology and sesame were increased by 28.72% and 43.38% respectively, due 
to FLDs. The varieties of mustard such as T-59 and local were replaced by DRMRIJ 31 and NRCDR-2 and 
local variety (Pratap til) of sesame was replaced by RT 346 and RT 127 in demonstration cluster. It was 
found FLD is proven extension intervention to demonstrate the production potential of different crops on 
farmer’s field. Therefore, it is recommended that stakeholders who are engaged in transfer and application 
of agriculture technologies on farmer’s field should give priority to organize frontline demonstrations 
(FLDs) extensively in cluster approach for enhancing productivity potential of main crops and to make 
rapid spread of flagship technologies. Most of the low yielding local varieties are replaced due to FLDs. 

Abstract No. 126

Yield and profitability of drought tolerant mothbean varieties under rainfed situation 
in Pali district of Rajasthan, India

M L Meena, Aishwarya Dudi, Dheeraj Singh
ICAR-CAZRI, Krishi Vigyan Kendra, Pali-Marwar, India 
mlmeenacazri@gmail.com

Front line demonstrations (FLDs) on mothbean were laid down at 260 farmers’ fields to demonstrate 
production potential and economic benefits of improved production technologies comprising salinity 
tolerance varieties namely CZM 2, RMO 435, RMO 257 and RMO 225 in Pali district of arid zone of Rajasthan 
state during Kharif seasons from 2012-13 to 2016-17 in rainfed farming situation. The findings of the study 
revealed that the improved production technologies recorded an additional yield ranging from 2.6 to 3.4 
q/ha with a mean of 3.9 q/ha. The per cent increase yield under improved production technologies ranged 
from 31.4 to 47.7 (CZM 2), 21.5 to 37.9 (RMO 435), 17.8 to 27.3 (RMO 257) and 19.6 (RMO 225) in respective 
years. The average extension gap, technology gap and technology index were 2.3q/ha, 3.1q/ha and 28.6 
per cent, respectively in different drought tolerance varieties of mothbean. The improved production 
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technologies gave higher benefit cost ratio ranging from 2.9 to 3.7 with a mean of 3.2 as compared to 
local checks (1.7) being grown by farmers under locality.The results revealed that the maximum number 
of the respondents had medium level of knowledge and extent of adoption regarding recommended 
mothbean production technology. The study reported lack of suitable drought tolerance HYV as major 
constraints by beneficiaries at rank first followed by low technical knowledge.Thus theproductivity of 
mothbean per unit area could be increased by adopting feasible scientific and sustainable management 
practices with a suitable drought tolerance variety. 

Abstract No. 131

The gender in Indian agriculture: The livelihood and hazards

Riti Chatterjee, Sankar Kumar Acharya
Bidhan Chandra Krishi Viswavidyalaya, Mohanpur,Nadia, India 
ritichatterjee2015@gmail.com

Over half of all laborers worldwide rely on the agricultural sector. In many regions more women than 
men are employed in agriculture. Indian farmers are extremely engaged in various laborious agricultural 
operations, maximum of which is manual. Besides, work in fields expose them to many hazards like dust, 
noise, thermal stress, agro-chemicals, and ergonomics. In turn, agricultural workers become indulged 
into various injuries and illnesses. Besides, prolonged and awkward postures often cause musculoskeletal 
disorders among them. Agriculture workers have to perform many strenuous activities like spading, 
transplanting saplings, harvesting,threshing etc. They get almost no or very little resting period. It ensures 
fatigue and ultimately drudgery comes up. A study on this topic was carried out at Pandua Block in 
Hooghly district with objectives to assess the extent of hazards in agricultural activities and its impact 
on the farm workers livelihood and their health parameters and way of living are taken as indication to 
this harm. In order to collect the reliable experimental data Height, Weight, B.M.I., Blood report, Perceived 
physical problems, functional literacy, mental stress, frequency of visit to doctor, nutritional issues, daily 
calorie intake level, levels of agro-chemicals used, daily working hour,size of holding, annual income and 
expenditure etc were recorded. Majority of the population under study are poor, undernourished farm 
women. They are suffering from fever, stomach problems, skin abnormalities, weakness, musculoskeletal 
disorders, gynaecological problems, respiratory hazards etc. So, if we do not take it seriously, it will hamper 
the future workforce of Indian agriculture.

Abstract No. 136

Innovations and approaches for enhancing farmer’s income in sugarcane based farming 
system in Uttar Pradesh- Strategies and policy options

Lal Singh Gangwar, Ashwini Dutt Pathak
ICAR- IISR, Lucknow, India 
lal.gangwar@icar.gov.in

This study attempts to investigate possibilities of improving sugarcane farmer’s income in U.P. An initiative 
was taken by the Institute in Public Private Partnership mode with DSCL Sugar group partnership in 
command areas of four sugar mills of two districts of U.P. in year 2016-17. Two villages from each mill 
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were identified for baseline survey with a total of 2028 farm families having 2091 ha cultivable area to 
calculate farmers income and technologies adoption. To achieve goals a holistic approach with sugarcane 
technological interventions, dairy, poultry, api-culture, micro-entrepreneurship and allied non farm income 
activities has adopted. The baseline survey reveals that the average annual income of marginal, small and 
large farmers was Rs.53, 431, Rs.76, 346 and Rs.173, 168 respectively in base year 2015-16. The impact 
of innovative cane technologies was that the income of farmers has increase 30-35 % over base year 
income due to yield improvement and per unit input cost saving in year 2017-18. The productivity gain 
and cost reduction would be key facts in enhancing farmer’s income by year 2022. The results concludes 
that government should frame policy to address sugar mills and farmers’ problem to enhance per unit 
profitability for realizing goals of higher farmer’s income through adoption of cutting edge technologies 
and entrepreneurship development. Its optimal inputs use with innovative technologies may contribute 
in productivity, food security. The R& D effort has made progress in frontier areas of breeding biotic and 
abiotic stress resistant varieties and mechanization tools.

AAbstract No. 144

Information Needs of Small Ruminant Farmers to Develop Mobile Based Application 
Software – An Appraisal

Senthilkumar S
Veterinary College and Research Institute, TANUVAS, , Tirunelveli, Tamil Nadu, India 
usveteng@gmail.com

Efficient dissemination of technological information from the research system to farmers and reporting of 
farmers’ feedback is one of the critical inputs in transfer of technology. Information and Communication 
Technology (ICT) is one of the means whose potential can be exploited to strengthen the bridge between 
research system and farming system. Hence, the present study has focused to identify and prioritize the 
information needs of small ruminant farmers to develop mobile based application software. Data were 
collected from 40 researchers of Tamilnadu Veterinary and Animal Sciences University, 60 extension 
personnel of the State Animal Husbandry Department and 100 small ruminant farmers of Tirunelveli 
Districts by well structured interview schedule which contains 48 items under five sub-heads.  The 
responses for each item were measured on a five point continuum i.e., most needed, more needed, 
needed, less needed and least needed. The mean was calculated and the item above the mean i.e 24 items 
were considered as the identified needs that include topics on breed & breeding (three), feeding (five), 
management (five), disease control (six) and marketing (five). Based on the needs identified and prioritized, 
the content were organised, script prepared both in Tamil and English languages, video clipping, photos 
collected and mobile based application software is being developed in android platform.  
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Abstract No. 152

Perceived socio-economic, psychological and agricultural impact of rural to urban 
migration in Uttar Pradesh and Bihar

Sukanya Som1, Rajarshi Roy Burman2, J. P. Sharma2, R.N. Padaria2, P Venkatesh2, M.A. Iquebal3, A.K. Singh2 
1ICAR-CIFRI, Kolkata, India. 2ICAR-IARI, New Delhi, India. 3ICAR-IASRI, New Delhi, India 
sukuehs@gmail.com

Increasing rural to urban migration has become a major challenge for Indian agriculture today leading to 
conduct a study on socio-economic, psychological and agricultural impact of migration. Forty respondents 
were selected randomly, each from four and two randomly selected districts of Uttar Pradesh (UP) and 
Bihar, respectively. It was found that psychological distress increased significantly after migration in case 
of Bihar but decreased in case of UP. Social connectedness significantly decreased after migration for both 
states and was also, significantly less for non-migrants. In case of UP, standard of living, socio-economic 
status, income, expenditure, savings and employment level significantly increased after migration, and 
also, were more for the migrants than the non-migrants. In case of Bihar, expenditure increased, and 
savings decreased significantly after migration and savings were found to be significantly less for the 
migrants than non-migrants as well. In case of social mobility, 42.25 per cent respondents fell into high 
mobility category in UP while, in Bihar around 78 per cent fell into low mobility category. 73.75 per cent 
and 89.37 per cent in UP and 87.5 per cent and 90 per cent in Bihar stated that there were labour shortage 
and increased wage rate due to migration, respectively. The average percentage of remittance was found 
to be 26.9 per cent and 17.54 of total income in UP and Bihar, respectively. The findings would help to 
understand the multi-faceted impact of rural to urban migration in the country and thus, would help the 
policy makers to device strategies accordingly. 

Abstract No. 173

Probiotic dairy food and it’s acceptance in our daily life

Sanjeev Kumar, Sujeet Kumar Jha
Icar-National Dairy Research Institute, Karnal, India 
sanjeevagri2000@gmail.com

Food has been the pivot of life and it is the driving force for each and every activity for living organism. 
The importance of healthy food can be seen as important towards nutritional security as well. One such 
healthy food can be categorized as functional food and further probiotic food. Changing lifestyle has 
impacted our food habits and also the health status of people ranging from rural to urban areas. Not so 
common diseases now have become so common that they are now termed as life style disease in general 
terms. In today’s era the health status of common people has its claim on its economic output where the 
health care stills expensive services. The search for healthy food has been narrowed down to probiotic 
dairy food. These foods definitely confirm additional health benefits. The concept of such food has been 
not so new. The traditional food has always been rich source of nutrition. The new marketing strategy 
and re branding the healthy food to make it popular among each age groups have certainly contributed 
towards more awareness and acceptance among all the classes of family households. The health claims 
and benefits are making them more appealing among the middle and older ages where people just start 
to think as more health conscious. This is the time when diabetes and other health related complexities 
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arise. Thus, making people aware of such healthy prospects of probiotic and functional food would help 
to lead a healthy and prosperous life. 

Abstract No. 178

Assessment of time-management skill among college student for all-round development

Smitashree Das1, Abhijeet Satpathy1, Sasanka Lenka2 
1Dept. of Extension Education, OUAT, Bhubaneswar, Odisha, India. 2KVK,, Ganjam, Odisha, India 
smitashreee.22.mishra@gmail.com

Time management is the vital process of planning and exercising conscious control of time spent on 
specific activities, especially to increase effectiveness, efficiency or productivity. A time management 
system is a designed combination of processes, tools, techniques and methods for all human- being. In 
this study, good time management skills helped college students to prioritize their tasks so that they will 
able to accomplish their own work and assignments on time. A total of 25 parameters and 1-10 point 
scale are considered to measure the time management skills among college students. A self- report 
questionnaire designed to access the awareness and use of time management strategies to plan and 
manage daily life tasks of students. The students come under the age group of 22-24 year (N=50), where 
male and female 25 each in the both categories. Students are separated into three categories based on 
time management skill (0-8: great shape, 9-15: middle shape & 16-26: need help to shape). It reveals that 
more than 60% of students are admirably utilized their time for all- round development. In this study, 
female students scored (72%) significantly higher than male students (48%) on time management and 
planning scale. Similarly, semi- urban students performed better and having good time management 
skill than rural and urban students. The Assessment of Time Management Scale (ATMS) is a useful tool for 
evaluating individual or group performance and develops a strategy accordingly for further improvement 
over time management skills.

Keywords: Management skill & all-round development, Time management scale

Abstract No. 209

Poplar-based agroforestry system: A viable options for agricultural transformation and 
doubling farmers’ income in Haryana

Mahendra Singh, Sridhar K B, Dhiraj Kumar, Rizvi R H, Dwivedi R P, Inder Dev
ICAR CAFRI, Jhansi, India 
mahendrasingh582005@yahoo.co.in

Climate change is emerging as a major threat on agriculture, food security and livelihood of millions 
of people (IPCC, 2014). FAO (2012) estimates that agricultural production will have to increase up to 60 
percent by 2050 to satisfy the expected demand for additional two billion people. Climate change will 
make this task more difficult under a business-as-usual scenario, due to adverse impact on agriculture. 
Therefore, there is a need to improve agricultural productivity over time under adverse climatic conditions. 
A proposed means to achieve this is increased adoption of a ‘climate-smart agriculture’ (CSA) approach, 
which is composed of three main pillars: sustainably increasing agricultural productivity and incomes; 
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adapting and building resilience to climate change and reducing and or removing greenhouse gases 
emissions relative to conventional practices (FAO, 2013). Agroforestry addresses all three pillar of CSA 
through various ecosystem services viz provisioning, regulating, supporting and cultural services. This 
paper presents findings on how agroforestry as a sustainable practice helps to achieve both mitigation 
and doubling farmers’ income in India. Results verified that the value of a regulatory service (carbon 
sequestration) was over 60 percent of provisioning service (timber wood) of poplar-based agroforestry 
system. Despite sharp decline in price of poplar, farmers are still getting over double income than existing 
prominent cropping system (Rice-Wheat) in study area. Therefore, if farmers get remunerative price for 
their wood and incentives for their contribution in carbon sequestration, which help in mitigating climate 
change, the adoption of agroforestry will increase significantly. 

Abstract No. 210

Agri-tourism and its possibilities for boosting the monetary value of farmers

Sarath S
Tamil Nadu Agricultural University, Coimbatore, India 
saraths1995@gmail.com

Traditionally, India evolved from the composition of diversified culture to showcase its values in two words 
as incredible India. Among those cultures, agriculture is revitalized with many new things for transforming 
the lives of farmers to double their income. Agri-tourism is the most awaited concept for fitting over this 
arena. The main objective of this paper is to identify the possibility of agri-tourism in terms of linking 
with Farmer Producer Organization (FPO) and motivating urban people to engage with agri-tourism for 
replenishing the income of farmers. It is the descriptive research which describes about the ways for 
supplementary revenue stream or product for farmers. From the study it was found that possibilities of 
linking FPO towards agri-tourism may stabilize their income, builds the two way communication enabling 
the exchange of information and knowledge between rural and urban inhabitants and at last it tends to 
increase the youth participation in agriculture for practicing  it as agribusiness. 

Abstract No. 217

Measuring the constraints perceived by rural youth in farming: An exploratory study 
of Haryana

Hema Tripathi, Vishwa Bharti Dixit, Sajjan Singh
ICAR-CIRB, Hisar, India 
hematripathi1@gmail.com

The present study was carried out to measure the constraints perceived by rural youth in farming. The 
study was conducted in Haryana and sample constituted 270 rural youth, represented randomly selected 
270 households from 18 villages and 9 blocks of Hisar district.  A list of 22 constraints was prepared and 
data were gathered on each one through personal interview schedule. K - Means clustering was used to 
group the list of constraints.   Constraints were grouped into five major categories, viz; Socio-economic, 
Psychological, Environmental, Technical and input related, Infrastructure and resource related constraints. 
Response of each of the respondent was taken on three point continuum as   most important, important 
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and least important with respective score of 3, 2 and 1. Ranks of each constraint were calculated based on 
the mean scores. The major constraints in farming perceived by the respondents were; lack of institutional 
and extension support that ranked Ist under technical and input related category followed by profit is 
not in harmony with efforts (Rank II) under socio-economic constraints category.   Mechanization lacunae 
in agriculture sector secured IIIrd rank under infrastructure and resource related category.  Thus these 
were the major factors besides the several other factors that compelling them for urban migration. This 
revealed technical and input related factors followed by socio economic factors need to be addressed 
first to bring the youth in the farming activities.

Abstract No. 226

Understanding roles and expectations of agencies: A pre-requisite for convergence 
and dairy development

Vishwa Bharati Dixit, Hema Tripathi, Sajjan Singh, Sandip Khurana
ICAR-Central Institute for Research on Buffaloes, Hisar, India 
vbdixit@mail.com

The study was conducted to examine roles and expectations of agencies working for dairy development 
in Haryana. The respondents constituted 50 animal scientists working in State Veterinary University and 
ICAR institutes. The study also included 50 field functionaries working in Hisar district comprising of 30 field 
veterinarians and 20 officials working in dairy cooperatives, ATMA, Lead Bank and HLDB. A matrix of roles 
perceived by each agency was prepared. Scientists perceived that they have a role in breed improvement, 
development of technologies for enhanced milk production. They further viewed that state department 
of animal husbandry should help them in breed improvement and dissemination of technologies. Further, 
they wanted that agencies like ATMA must strive for convergence of line departments and banks for 
entrepreneurship development, while dairy cooperatives should help in enhancing income of farmers. 
Departments like HLDB should undertake implementation of government schemes. The response of other 
agencies like ATMA, Banks, Dairy cooperatives and HLDB was also elicited. Similarly, a matrix of expectations 
was prepared. Convergence was observed with regard to different roles and expectations by different 
agencies working for dairy development. Thus, this exercise will help in understanding and appreciating 
roles and expectations of each agency for better convergence and ultimately dairy development.

Abstract No. 235

Corporate social responsibility: An insight into expenditure pattern and its efficacy

Nithyashree M L
ICAR-IARI, New Delhi, India 
nithya.econ@gmail.com

The importance of inclusive growth is widely recognized in the 11th Five-year plan as an essential part 
of development in India. In line with this, Corporate Social Responsibility (CSR) was conceived as an 
instrument for integrating social, environmental and human development concerns in the entire value 
chain of corporate business and introduced the CSR as a mandatory provision by imposing statutory 
obligation on Companies to take up CSR projects towards social welfare activities under Enactment of 
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Companies Act, 2013 w.e.f 01.04.2014. With this, corporate philanthropy has now become an integral 
component of normal business operations. It is also embedded in corporate policies and practices. With 
this backdrop, present paper delineates the pattern of CSR expenditure and its efficacy by using firm-
level data from Ministry of Corporate Affairs, Government of India with the following objectives: to study 
the pattern of CSR expenditure and to analyze efficacy CSR expenditure across development sectors and 
activities. The study shows that across development sector, 60 percent of the CSR expenditure spent 
on health, education and poverty reduction and 9 percent for rural development during 2015-16. CSR 
efficacy indicated that around 70 percent CSR expenditure was spent from the prescribed expenditure 
by leaving remaining amount unspent. Around 8, 4 and 7 percent of CSR spent out of total CSR spent 
on agro-forestry, animal welfare, and conservation of natural resources respectively during 2014-16. 
However, bringing all the companies under the umbrella of mandated CSR policy and addressing the 
issues of implementation will remain a great challenge. 

Abstract No. 246

Application and socialization of soil health management practices: The dictum of 
socialization and farmers confronting realism

Anwesha Mandal1, Neelam Bhardwaj2, S K Acharya1 
1Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, India. 2G. B. Pant University of Agriculture and Technology, 
Pantnagar, India 
manwesha.2515@gmail.com

Around 8-9 tonnes of top soil is being eroded per hectare cultivable land in India which poses a serious 
threat to soil health and ecology. Moreover, an unabated depletion of organic carbon from the critical 
growth zone has got a deleterious effect on crop productivity and food security as well. Without community 
participation, this humongous problem cannot be tackled properly. Application and socialization of 
knowledge play an important role in upscaling the human life and skill. Soil, the basic of agriculture and 
mankind, must be protected and uplifted from its declining status for sustaining the generations to come. 
Government has taken various steps, time and again, to alert different stakeholders on soil health and 
their management, but these efforts may turn futile if not transformed into practices. The objective of 
the present study is to generate an understanding how much of the acquired knowledge on different soil 
health management practices got to be transferred in form of utilization of those eco-friendly practices 
among the farming community. A total sample of 120 respondents was considered for this study, selected 
through probability proportionate method from two blocks of Hooghly district.The summated results 
show that majority of the farmers had medium level of application of the practices in their actual field. 
In depth scrutiny reveals that incorporating biofertilizers with commercial fertilizers, readjusting crop 
rotation with leguminous crops and application of vermicompost are the least socialized practices among 
the farming community. Most socialized practices encompass application of primary nutrients, oilcakes 
and farm yard manure.
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Abstract No. 256

Improving dietary diversity to enhance nutritional security in high hills of Uttarakhand

Renu Jethi1, Asmita Jalal1, Pankaj Nautiyal2, Nirmal Chandra1, Pratibha Joshi3, Manisha Arya2 
1ICAR-VPKAS, Almora, India. 2KVK, Chinyalisaur, Uttarkashi, India. 3ICAR-IARI, Delhi, India 
renujethi2009@gmail.com

The exploitation of agricultural biodiversity over cash crop has negatively influenced the dietary diversity, 
nutrition and health status of rural population in hill areas as they perform exhausting physical work for 
their livelihood. In hill region contribution of pulses, vegetables and fruits has drastically gone down in 
their present food basket. Due to changing food habits, particularly after invasion of other crops, there has 
been a sharp fall in health and nutritional status of rural people in hills. Therefore, in the present study an 
effort is being done to promote cultivation of nutritionally rich diverse crops in limited area for household 
consumption and inculcate habit of taking diversified diet at household level with active participation of 
women farmers in planning and designing the programme in high hills of Uttarakhand. On the basis of 
Body Mass Index, Chronic Energy Deficiency was also evaluated and the overall age combined prevalence 
of CED was 48.1 percent. It was found that majority of the farm women (58.1 %) were consuming 4 to 5 
food groups daily in their diet, whereas 25.5 per cent farm women had opportunity of including only up 
to 3 food groups in their daily diet.As majority of farm women were consuming vegetarian diet, they were 
encouraged to grow nutritionally rich vegetables, fruits and mushroom following recommended package 
of practices. Micro-nutrients malnutrition can be overcome by including variety of fruits, vegetables 
and locally available nutritionally rich crops in daily diet. Biofortified varieties have great significance in 
alleviating malnutrition and to achieve nutritional security.

Abstract No. 275

Analysis of spatial variation on area, production and productivity of rice crop in 
Telangana state

Korem Sunitha1, D.M. Gowda1, Korem Raja Shekar2 
1UAS-B, Bangalore, India. 2GB Pant Universaity, Uttarakahand, India 
suneeangrau@gmail.com

The spatial variation of rice crop across ten districts of Telangana were studied using the coefficient of 
variation (c.v.) and Mann whitney U test. For this analysis data were taken from 1986-87 to 2015-16. Thirty 
years data was divided into 2 periods, with each having 15 years. The spatial variation was examined by 
coefficient of variation  and Mann Whitney u test. Calculated c.v. of area, production and productivity of 
each period and whole period. Area and production of coefficient of variation was maximum in period-
II compared to period-I, whereas for productivity period-I was maximum variation than the period-I. It 
indicates that more fluctuations had happened. In area, the spatial variations were maximum in Karimnagar 
(32.02%) and lowest  in  Khammam (18.38%) whereas in case of production, variations were maximum 
in Nizamabad (53.26%) and lowest in Rangareddy (24.88%). In case of productivity, the spatial variations 
were maximum in Adilabad (26.57%) and lowest in Rangareddy (10.55%) across the districts in Telangana. 
Based on two periods of CV values calculated Mann Whitney U score of area was 13, which is significant 
(0.017) at 0.05 probability level. Hence, the c.v. of area of period-I and period-II were significantly different. 
Again, it is observed that sum of ranks for period-II is more than that of period-I and thereby inferring 
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the instability in period-II is greater than the period-I. Production and productivity computed U-Score 
values were 32 and 28 respectively and their p-values were 1.000 and 0.299 with non-significant at 0.05 
probability level.

Abstract No. 283

Matrix ranking of paddy and wheat varieties in Khajurka, Haryana

Subhashree Sahu1, Nishi Sharma1, J P S Dabas1, Pratibha Joshi1, J P Sharma2 
1CATAT, ICAR-IARI, New Delhi, India. 2ICAR-IARI, New Delhi, India 
subhashree28191@gmail.com

The IARI varieties have been well accepted and adopted by the farmers of Khajurka, Haryana. An analysis 
of most preferred varieties amongst the varieties adopted, based on certain physiological characteristics 
of the crop, was carried out. Matrix ranking was done among the most commonly cultivated wheat 
varieties viz., HD 2967, HD 3086 and HD 3059. The varieties were ranked based on various parameters 
like production, tillering, taste of chapati, crop duration, cost of cultivation, insect and pest infestation, 
lodging, vigour and market price. In late sown conditions, the most preferred wheat variety was HD 3059. 
But HD 2967 was equally preferred by the farmers followed by HD 3086. Farmers preferred the taste of 
chapatti from HD 3059. HD 3086 was prone to lodging. Plant vigour was more in case of HD 3059, giving a 
uniform crop stand. HD 2967 resulted in highest production because of profuse tillering. Similarly, matrix 
ranking was done for the widely cultivated paddy varieties PB1, Improved Pusa Basmati 1, P-1121 and 
P-1509. As per farmers’ opinion, the most preferred variety was P-1509 followed by P-1121, Improved 
Pusa Basmati and PB-1. P-1509 has low crop duration, experiences less lodging and low disease pest 
incidence, so needs low cost of cultivation and gives reasonably good yield. These qualities make it the 
most preferred variety of farmers.

Abstract No. 310

IPR issues in microbiology and regulatory measures for agriculturally important 
microbial products in India

Khan Mohd Sarim, Renu S, Anil Kumar Saxena
ICAR- National Bureau of Agriculturally Important Microorganisms, Mau, U.P., India 
khanmohdsarim@gmail.com

The commercial application of microbiology in the agricultural industry has shown tremendous 
expansion in the last few years.  Along with these developments, the ethical and legal issues have also 
arisen.  Microorganisms & microbial products have become an important & lucrative component of 
global business. But, monetary value of microorganisms & their products concurrently bring the issue of 
“Rights” for their use and commercial exploitation. Growth in patenting related to microorganism reflects 
its importance as a rich & largely untapped source of DNA, amino acids, and proteins such as enzymes 
for the pharmaceutical, food, agricultural & chemical industries. IPR literacy especially in developing 
countries is in such a pitiable situation that even highly qualified microbiologists are not aware of basic 
criteria of microorganism patenting which is matter of concern. Moreover patenting of microorganism 
has been fraught with uncertainty & ambiguity because of the nature of the field. Range of international 
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level gatherings like General Agreement on Tariff & Trade (GATT), PCT, Budapest & Trade Related Aspects 
of Intellectual Property Rights (TRIPS) have been organized in order to resolve disputes in which TRIPS 
agreements are important form biotechnology point of view which introduces patenting of microbes 
per se and microbiological operations in fellow countries. The TRIPS agreement of WTO assigns a number 
of guidelines on fellow constituent countries in order to bring uniformity in international law related 
to IPR. To abide with the TRIPS prerequisite, India had revised its Patents Acts, 1970 thrice. The present 
study summarizes various IPR issues & regulatory measures for agriculturally important products like 
biopesticides & biofertilizers in India.

Abstract No. 327

KMAs - An innovative ICT tool for knowledge dissemination and minimization of climatic 
hazards of coastal Odisha

Abhijjet Satpathy, Sasanka Lenka
Odisha University of Agriculture and Technology, Bhubaneswar, India 
abhisanu12@gmail.com

Information and Communication Technology (ICT) plays an important role in the process of technology 
dissemination for agricultural transformation. The extensive use of ICT needs to be promoted for 
communication between researchers, extension workers and farmers to transfer technologies in a cost-
effective manner. ICT has many potential applications in agricultural extension (Zijp, 1994). KMA was 
launched in 2010 for farmers. KMAs are to be sent to the farmers based on the three broad categories, 
viz. information, services, and advisories. The content includes information about the schemes and 
advisories from the experts. A total of 200 farmers were selected for the study with the objective to know 
their preferences and utility in their field situation. It was observed that majority of the farmers opined 
that providing time specific crop advisories are most important, followed by weather forecasting and 
market information. ICT intervention through SMS portal has taken a significant role in dissemination of 
agricultural information and 60 percent of farmers are benefited.1111

Abstract No. 329

Microveda: A comprehensive web based system for agriculturally important 
microorganisms

Dhiraj Kumar Verma1, Renu S1, Arvind Gupta2, Khan Mohd. Sarim1, Zia-ul Haq3, Hillol Chakdar1, Udai Bhan 
Singh1, K Pandiyan1, Arjun Singh1, Amrita Gupta1, Anil K Saxena1 
1ICAR-National Bureau of Agriculturally Important Microorganisms, Maunath Bhanjan, Mau, U.P., India. 2Tokyo 
Engineering Consultant (tec) International Co. Ltd, Varansi, U.P., India. 3Department of Plant Protection, Faculty of 
Agricultural Sciences, Aligarh Muslim University, Aligarh, U.P., India 
kumardhirajverma222@gmail.com

Databases play an increasingly important role in biology. They archive, store, maintain & share information 
on different aspects of subject. Thousands of biological databases are currently available.Different types of 
microorganisms are being continuously isolated, identified & characterized at national and international 
levels adding into species diversity. With this several databases on microbial strain collection & information 
like National Collection of Industrial Microorganisms http://www.ncl-india.org/files/NCIM/; Collection of 
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industrial & environmentally-relevant microorganisms http://www.ncimb.com; NCIMB bacteria database 
http://www.cabri.org/CABRI/srs-doc/ncimb_bact.info.html; DSMZ http://www.dsmz.de; Microbial strain 
information http://www.straininfo.net; Ribosomal database project http://rdp.cme.msu.edu; Database 
of magnetotactic bacteria  http://database.biomnsl.com; etc have come up simultaneously targeting 
either on information on microbial genes, genomes, expression data, protein sequences & structures, 
metabolites & reactions, interactions, and pathways or on specific types of microbes. So far there is no 
collection of information available in world wide web pertaining to agriculturally important microbes (AIM) 
especially from India. The present work in form of www.microveda.org.in attempts to concise information 
on AIM especially from India. The database developed has information on the collection of microbes 
important to agriculture and allied sectors in India, their geolocation, characteristics & importance, etc. 
Besides, database has options for either location based or depositor based search of deposited microbe in 
microbial culture collection. A concise information on particular microbe is present in MIcrobial DAtabase 
Search (MIDAS). Further, there is a section having knowledge models of microorganisms. Trait wise listing 
of some agriculturally important microorganisms present in National Agriculturally Important Culture 
Collection is also available.

Abstract No. 333

Enhancing breeder seed availability and farmers income through seed hub programme.

Jugul Kishor Tiwari
Banda University of Agriculture and Technology Banda, UP, India 
jtiwarikishor@gmail.com

Krishi  Vigyan Kendras are centres of dissemination of technology and training to farmers for upscaling the 
farmers skill and knowledge. Seed is the most critical input for agricultural productivity management. The 
response of all other inputs for a good crop yield depends on the quality of seed.  Krishi  Vigyan Kendra 
Rajnandgaon  conducted seed production programme of pulse crops chickpea and fieldpea in farmers 
field under  the scheme of “Seed Hub Project” during the year 2016 -17 rabi season. Farmers were trained 
about seed production technology and agronomic practices to produce quality seed. Improved cultivation 
practices comprised under this programme were use of breeder seed of varieties JAKI-9218 and JG-63 
of chickpea and Paras of fieldpea, line sowing, balance fertilization on soil test based, seed  treatment 
with  chemical fungicide and inoculation of Rhizobium, PSB and Trichoderma before sowing resulted an 
average  increase in yield of  chickpea   22.5 q ha-1 and fieldpea 12.5 q ha-1. Significant difference was 
observed in respect to gross return and benefit cost ratio between farmers variety and improved variety 
under seed production. 
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Abstract No. 352

Innovation, competitiveness and ease of doing agri-business in India

Subash S P1, Aditya K S2 
1ICAR-National Institute of Agricultural Economics and Policy Research, New Delhi, India. 2ICAR- IARI, New Delhi, India 
Subash.sp@icar.gov.in

Global Innovations Index ranked India as 57th most innovative nation and on the other hand, India stands 
77th in the ranking on ease of doing business. Ease of doing business is an indicator of how conducive 
the policy and market environment is for business, while, the innovativeness determines the nature of 
competition in the market and profitability of firms operating within. In this context, we looked into the 
relationship between innovativeness and various indicators of ease of doing business on performance 
of agribusiness firms in India. We used comprehensive  [AR1] firm level data collected by World Bank 
enterprise survey [AR2]. Using a structural equation model, the study shows that the indicators of doing 
business moderate the strength of relationship between innovation and firm’s performance. The study 
also shows that factors such as experience of firm, experience of top management, type ownership 
of firm and location influences innovativeness of the firm. These findings underpin the importance of 
innovations in initiatives such as Make in India, Skill India, Start Up India, Smart Cities, and Digital India.

Abstract No. 367

Agripreneurship through farmer led innovations for sustainable development

Manjeet Singh Nain, Rashmi Singh, JR Mishra
IARI, New Delhi, India 
msnain@gmail.com

Farmers are creative and generate relevant local innovations which comes from a variety of sources 
including intuition, dreams, experience at work, training, the ideas of friends, observations elsewhere, 
trouble/poverty and no way out‘ without being creative. The identity of farmer innovators as those who 
have developed or are testing new ways of land husbandry that combine production with conservation 
is well established. Such innovations may be simple cultural measures or sophisticated structural 
designs combined with integrated production systems. The framework for agri-enterprise development 
for maximizing farm profitability may be conceived as the function of entrepreneurial competencies, 
entrepreneurial climate, and farmers’ innovations. Present paper discusses the results which showed 
that an institutional arrangement for facilitation of networking among stakeholders and resources 
was opined as the foremost requirement for enhancing farm income. The entrepreneurial training and 
technical trainings led to income generating activities. On the basis of action interventions and opinion 
on the scalability of farmers’ wisdom the framework for agri-entreprise development for maximizing 
farm profitability was found to be interplay of entrepreneurial competencies, entrepreneurial climate, 
and farmers’ innovations which suggest convergence and synergistic linkages. The lessons learnt include 
establishing and maintaining and  facilitating a  database of available technologies and innovations to 
act as a platform for exchange of information and experiences, developing and disseminating theme-
based knowledge products, undertake an analysis of partner institutions to assessment of  the potential 
of   institution and their reorientation through enhancing  human and infrastructure capacities which 
require developing of institutional policies and quality assurance protocols.
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Abstract No. 374

Reducing farm income losses through sodic land reclamation in Indo-Gangetic plains

Thimmappa K1, Raju R2, Yashpal Singh2 
1Agricultural Technology Application Research Institute, Bengaluru, India. 2Central Soil Salinity Research Institute, 
Karnal, India 
thimpu@rediffmail.com

Soil sodicity is a major problem in arid and semi-arid regions of Indo-Gangetic plains in India which 
negatively impacts crop productivity and farm income. A large proportion of sodicity-affected soils in 
Indo-Gangetic areas occur on land inhabited by resource poor farmers.  Several efforts have been made 
by the central and state governments to check soil degradation and increase agricultural productivity 
through land reclamation programmes in salt-affected regions of India. The present study is an attempt to 
measure the impact of land reclamation on reduction in farm income losses. The study sourced data from 
published records and survey from farm households in Uttar Pradesh, India. Analysis revealed that land 
reclamation has contributed substantially to improve the soil health, crop productivity and farm income. 
Most of the uncultivated degraded lands in pre-reclamation period have been put under cultivation in 
post-reclamation period and the cropping intensity has significantly increased.The farm income losses 
were reduced substantially in post-reclamation period. The study has concluded that land reclamation 
made a significant contribution to livelihood security of resource poor farmers in salt-affected regions. 
The study has suggested that a large part of agricultural land is being abandoned in India due to severe 
sodicity related problems and need to be reclaimed on priority basis to improve land productivity and 
farm income of resource poor farmers. 

Abstract No. 396

E-auction system in FCV tobacco: A case to be emulated in other crops

Hema B, K. Viswanatha Reddy, Subbaiah Y, D. Damodar Reddy
ICAR-CTRI, Rajahmundry, India 
hema.baliwada@gmail.com

Leaf is the economic product in Flue Cured Virginia (FCV) tobacco. Although manual auction system for 
sale of FCV tobacco was followed in the past, it had several flaws in terms of trade cartels by buyers, non-
transparency, non-fair pricing for farmers, non-traceability, trader monopoly, human errors in manual 
system and scarce information for stakeholders. To overcome the flaws associated with the manual auction 
system and to improve the efficiency in marketing of FCV tobacco, Tobacco Board under the Ministry of 
Commerce and Industry which is a regulating agency of FCV tobacco in the country has introduced the 
e-auction system of marketing in tobacco in 2012. It is a remarkable initiative and it is unique in operation 
in India. The sole aim of this new system is to have absolute transparency in the auction proceedings 
and to eliminate the flaws associated with the manual auction system. The present paper is an attempt 
to evaluate the e-auction system in terms of the modus operandi of auctioning and the extent to which 
it has succeeded in offering fair price to tobacco farmers and the feedback of stakeholders from Tobacco 
Board, Trade and tobacco farmers. The findings from the study revealed that the present system is highly 
appropriate to emulate the e-auction system in other crops of industrial and export value. The positive 
feedback received from different stakeholders involved in marketing of FCV tobacco is to be made available 
to policy makers and emulate the same in the different sectors of Indian agriculture.  
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Abstract No. 413

Initiatives for better access to food in India

Dharmpal Malik
CCS Haryana Agricultural University, Hisar, India 
dpmalik69@gmail.com

India is presently facing problem of malnutrition resulted in stunting growth in young children and 
anemia problem in women. India ranks 20th position amongst leading countries with a serious hunger 
situation and third in south Asian countries. About 225 districts in the country have been notified for high 
burden malnutrition.   The major challenge in India is to create better access to quality food for people. 
Government of India has been implementing National Food Security Act since   2013 in 32 states/UTs to 
ensure access to adequate quantity of quality food at affordable prices to people to provide food and 
nutritional security.  The programme covers up to 75 per cent of the rural population and up to 50 per 
cent of the urban population.  The social schemes like MDM in schools and SNP through Anganwadi 
centres located in every village of the country are being implemented to address nutritional deficiency. 
The programs  i.e. NFSM,  RKVY, BGREI etc. focused on demonstration of good agricultural practices, better 
access to quality seeds of newer varieties/hybrids, expansion of irrigation facilities, mechanization of farm 
operations etc. for attaining  self-sufficiency in food grains. Further, close coordination with CGIAR institutes 
and national research organizations resulted into sharpening of research areas, addressing various 
production issues, evolution of new techniques and dissemination of good agronomic practices.  The 
continuous efforts of various stakeholders including cultivators resulted in a record production of 284.83 
million tonnes in 2017-18. 

Abstract No. 414

Farmers’ willingness to pay for sexed semen technology of dairy animal in eastern 
Haryana

Sanchita Garai, Kumari Vijaya Sneh Verma, Sanjit Maiti, B S Meena, K S Kadian
ICAR-National Dairy Research Institute, Karnal, India 
sanchita.bckv@gmail.com

Sexed semen or sperm sexing is one of the newest reproductive technology available for the dairy farmers. 
Dairy farmers always desired to have female calves to continue increased milk production in their farm. 
The present study was designed to trace the acceptability of dairy farmers in terms of willingness to 
pay towards sexed semen technology. Hence, 120 dairy farmers and 90 commercial dairy farmers were 
randomly selected from two highly crossbred populated districts of eastern Haryana, namely, Karnal and 
Yamunanagar to explore their willingness to pay for sexed semen technology by Contingent Valuation 
Method and its determinants by Interval Regression Model. Three forth of the dairy farmers (75.38%) were 
willing to pay for sexed semen technology and they were ready to pay Rs. 339.39 ± 16.04 per sexed semen 
straw. Whereas, almost all (98.89%) commercial dairy farmers were willing to pay Rs. 769.66 ± 33.33 per 
sexed semen straw. Among all predictors fitted in Interval Regression Model to explain the willingness 
to pay for sexed semen, attitude of the dairy farmers was the significant and positive contributors, while 
daily milk production of their farm was the significant but negative contributor. But, in case of commercial 
dairy farmers, education level, herd size and attitude were the positive and significant contributors towards 
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willingness to pay for the sexed semen technology. Findings may help to reinstitutionalize the breeding 
policy of dairy animal at the farmers’ doorstep by introducing newest livestock production technology 
like sexed semen with the greater participation of the dairy farmers.

Abstract No. 415

Efficient use of water for sustainable food production in India

Dharmpal Malik
CCS Haryana Agricultural University, Hisar, India 
dpmalik69@gmail.Com

ground water and stored water (dam, farm ponds etc.) increase cropping intensity and explore 
opportunities for cultivation of water intensive crops of higher profitability. The availability of ground 
water ensures timely application of water to avoid moisture stress to crops and results in higher crop 
productivity. The ground water table in India ranges from 30 feet to 700-800 feet in different agro-climatic 
zones of country.  The continuous cultivation of water intensive crops like wheat, rice, sugarcane as well 
as erratic, untimely and less rainfall resulted into depletion of ground water. Various crop development 
projects NFSM, BGREI, NMSA, RKVY,PMKSY etc. are being implemented across the country for efficient 
use of available water through promotion of micro-irrigation system and harvesting of rain water by 
creating water harvesting structures. Under these programmes, cultivars are being incentivized for 
various efficient  water application  interventions like micro-irrigation system (sprinkler, drip and rain gun), 
water harvesting structures (dug well, bore well, farm ponds, lift irrigation system, check dam and water 
tank), irrigation devices (solar pump set, shallow tube well,  pump set). The water conservation practices 
are being advocated to farmers for judicious use of available water. Small water harvesting structures 
like check dams, percolation tanks, recharge tube wells and underground dykes are being created for 
recharging groundwater aquifers and preventing degradation of quality of ground water. Government 
of India is putting lot of efforts on “grow more crops per drop of water”. 

Abstract No. 423

Interventions for sustainable production of pulses in India

Dharmpal Malik1, Anchal Arora2 
1CCS Haryana Agricultural University, Hisar, India. 2Shyam Lal College, University of Delhi, HISAR, India 
DPMALIK@HAU.ERNET.IN

India accounts for 33% of the global area and 22% of the global production of pulses. About 90% of the 
global pigeon pea, 65% of chickpea and 37% of lentil area is in India, corresponding to 93%, 68% and 32% 
of the global production, respectively. About 80% of total pulses area is rainfed and these crops are more 
sensitive to biotic and abiotic stresses resulted into low productivity.  Recently various policy initiatives like 
implementation of crop development programs, arrangement of life saving irrigations for pulses through 
PMKSY, insurance of pulses at low premium, procurement arrangement, higher MSP,formation of FPOs 
etc. have taken to increase production of pulses in the country.  The various interventions  under  crop 
development programs like cultivation of pulses as inter crop with widely spaced crops,    planting of 
pulses on farm bunds, propagation of production technology for pulses in rice fallow areas, cultivation 
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of pulses in summer season are being promoted .The cultivation of pulses is encouraged by conducting 
demonstration of improved production technologies, production of quality seeds, distribution of minikits 
of newer varieties for fast spread, application  of low cost nutrients (bio-fertilizers), INM and IPM practices, 
irrigation devices etc. From the year 2016, New interventions for pulses through ICAR and SAUs like creation 
of 150 seed-hubs  at KVKs,   organization of FLDs at farmers’ field for various pulse crops in different agro-
climatic conditions, strengthening of  breeder seed production program  to overcome shortage of quality 
seeds and  dissemination of recent technologies to bridge yield gap. 

Abstract No. 428

Digital India: A way of prosperity for agriculture development

Manjeet Panwar, Joginder Singh Malik
CCS Haryana Agricultural University, Hisar, India 
manjeetpanwar365@gmail.com

Agriculture development is a very important aspect for the development of a strong economy of any 
nation. Like other developing countries, India is also facing obstacles to achieve this goal. The past 
government strategies were limited to poverty elimination, providing basic amenities and infrastructure 
but India is still developing country after seven decades of independence and does not become a 
developed country. But today, Information and Communication technology (ICT) plays a very important 
role in providing a platform to the farmer community. In this chain of ICT, Government of India launched 
Digital India initiative to ensure that government services are made available to all citizens including rural 
area electronically by improved online infrastructure and by increasing internet connectivity. The motive 
behind the concept is to build a participative, transparent and responsive system. The Digital India drive 
is a dream project of the Indian Government to remodel into a knowledgeable economy and digitally 
empowered society, with good governance for the rural community. Digital India aims to set up at least 
one Common Service Centre (CSC) in each of the gram panchayats in the state. CSCs are providing a variety 
of services related to agriculture, market price, education, health and rural development programme for 
rural people. Hence, an attempt has been made in this study to describe the role of digital revolution in 
the development of agriculture in India, how it will be enhanced by including rural people through the 
virtual power of ICT to make India a developed nation.

Abstract No. 444

Measuring the performance of agricultural market regulations in India

Praveen K.V. 
ICAR-IARI, New Delhi, India 
veenkv@gmail.com

Economists have been attempting to provide precise description of the mechanism through which 
institutions play a role in determining economic development outcomes.   A substantial amount of 
research in recent years targets to quantify the institutional variables, whose measurement is mostly 
subjective. In this line, the focus of this paper is the measurement of a specific economic institution of 
post-harvest agricultural produce markets: the Agricultural Produce Markets Commission Act (APMC Act), 
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which has received relatively little attention in the measurement literature. A multidimensional index 
that systematically measures the post-harvest agricultural marketing state law, APMC Act & Rules for 
select 14 out of the total 28 states of India is constructed following the methodology by Purohit, 2013. 
The quantitative measure reveals the extent of variation in the form & trends of statutory clauses in the 
selected 14 Indian states in terms of 6 sub-indices: scope of regulated market, market structure, market 
sales and trading, infrastructure, pro-poor regulations and channels of market expansion. The APMC multi-
dimensional index calculated for the selected states suggested that Maharashtra is the best performing 
one among all, followed by Madhya Pradesh. While some states improved the facilities provided to farmers 
through their state APMC acts, some state like Odisha did not show any improvement. The study also 
shows the sub-dimension in which different states need to better their performance for ensuring a better 
marketing environment for agricultural produce.

Abstract No. 446

Pattern and extent of crop diversification in Haryana

Dalip Kumar Bishnoi, Jitender Kumar Bhatia, DP Malik, JC Karwasra, Nirmal Kumar
CCS Haryana Agricultural University, Hisar Haryana, Hisar, India 
dalipbishnoi@gmail.com

The study was conducted in different agro-climatic zones of the Haryana state. It was based on secondary 
data on area, production and yield of major crops. Factors effecting crop production like irrigated area, 
rainfall, area under HYVs, cropping pattern etc. were obtained from various published sources like 
Statistical Abstract of Haryana, Government of Haryana; Agricultural at a Glance, Ministry of Agriculture, 
Government of India. Data were analyzed by using suitable statistical techniques. The study reveals that 
area under paddy, wheat, rapeseed and mustard and cotton has increased by 398, 147, 419 and 203 
percent respectively during the period 1970 to 2014, whereas, area under gram, maize, jowar, barley and 
bajra declined drastically by 92, 90, 70, 66 and 48 percent during the same period, respectively. As far as 
wheat and paddy specialization was concern, Ambala, Kurukshetra, Kaithal, Karnal, Panipat and Sonepat 
districts remain specialized throughout the entire study period. The districts of Rewari, Mahendergarh and 
Gurgaon remain specialized in mustard throughout the entire period. The cotton crop remains specialized 
in districts of Hisar, Jind and Sirsa. Sugarcane not only specialized in Yamunanagar, but also remained at 
the top with quotient values was of 6.35, 8.83 and 7.59 during period-I, II and III respectively. The shift 
in area towards a particular crop in various districts was observed due to availability of irrigation water, 
profitability of crops and favourable public policies.

Abstract No. 450

A study on stress management among agriculture students of state university

Angelina Patro, Debasmita Nayak
OUAT, BBSR, India 
angelinapatro18@gmail.com

In today’s world, stress has become a major issue in our daily lives especially among students. People who 
let stress overcome them are at risk of developing serious health and psychological issues. The present 
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study has been conducted in OUAT among 50 students of agriculture department, in order to estimate 
the level of stress experienced by the students. For the present study 6 parameters (stress management 
experienced by overall respondents, male, female, rural, semi-urban and urban respondents) have been 
taken. The findings of the study reveal that 64 and 56 per cent of the female and male respondents 
respectively experience good balance of stress in their lives. Further, it has been observed that 62.96, 57.14 
and 55.55 per cent of semi-urban, rural and urban respondents respectively experience good balance 
of stress. But, it was shocking to observe that 44.44 per cent of urban respondents experience marginal 
stress level because of their lifestyle. The overall level of stress shows that 60 per cent of the respondents 
experience good balance of stress followed by 38 per cent in marginal stress level and 2 per cent in low 
stress level. The findings conclude that students are able to manage stress in a good balance.

Abstract No. 484

Agricultural development pathways and climate change vulnerabilities of cereals-based 
farming systems in the Indo-gangetic plains (India)

Harbir Singh1, N Subash2, Balwinder Singh3, Gokul Paudel4, MS Meena5, SV Singh6, Roberto Valdivia7, 
Guillermo Baigorria8, Carolyn Mutter9 
1ICAR-IARI, New Delhi, India. 2ICAR-IIFSR, Modipuram, India. 3CIMMYT, New Delhi, India. 4CIMMYT, Kathmandu, 
Nepal. 5ICAR-ATARI, Jodhpur, India. 6ICAR-NDRI, Karnal, India. 7Oregon State University, Oregon, USA. 8University of 
Nebraska-Lincoln, Nebraska, USA. 9Columbia University, New York, USA 
harbir@iari.res.in

An understanding of the location-specific farming system vulnerability to the current and future climatic 
changes is an important step towards developing any adaptation strategy to offset adverse climate 
impacts. Using the AgMIP Integrated Assessment Approach, it was estimated that under current climate, 
even a small decline in net farm returns and per capita income will adversely affect a large proportion of 
farm households (49–74%). The adaptation strategy tested for the current production system enhances 
rice yields by 6 -14 per cent and wheat yields by 11-18 percent (APSIM & DSSAT simulations) and results 
in 11–14 percent increase in mean net farm returns. Using representative agricultural pathways (RAPS), 
the future production system was visualized. The analysis shows that though the gains in mean net farm 
returns are comparatively higher than the losses under five climate scenarios, a substantial proportion 
of households (33-51%) remain vulnerable to adverse impact of climate change even if sustainable 
development pathway is adopted. The proportion of vulnerable households was the highest under hot/
wet and hot/dry climate scenarios (GCMs). The sensitivity analysis shows that 53-80 percent population 
is likely to be vulnerable to climate change in the study area. Site-specific and integrated farming system 
management options are found to have the potential of reducing climatic risk and enhancing the food and 
livelihood security of smallholders of the IGP region. It is emphasized that the location-specific integrated 
assessments of diverse farming systems throughout the country is the need of the hour.
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Abstract No. 485

Role of policies in development of food processing industries in India

P Venaktesh1, Renjini V R1, Balaji S.J.2, Amit Kar1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-NIAP, New Delhi, India 
venkatesh1998@gmail.com

In face of burgeoning demand for processed foods in India, identification of suitable policies for 
promotion of food processing industries (FPI) is need of the hour. This study analyses the structure of 
FPI and its regional and sectoral concentration in the context of various policy initiatives taken by state 
governments. The data of FPI industries were collected from annual survey of industries for the period of 
2008-09 to 2013-14 and state wise agro-industry policies were compiled from government websites. The 
Herfindahl-Hirschman Index   was used to analyze sectoral and regional concentration of FPI. The state 
wise policy index was constructed based on various parameters such as subsidy, tax holiday, facilitation 
in establishment and infrastructure, land allocation, subsidized power supply etc.  A primary survey was 
also conducted among the Dal millers located in Delhi and Nagpur to identify most preferred policy 
incentives. The results suggested that FPI growth was not uniform across the sectors. Some of the sectors 
have registered a negative growth such as sugar and vegetable and animal oils and very marginal growth 
(0.5%) in case of cotton. The highest growth was registered in fruits and vegetables (8%) and meat sectors 
(8%). The establishment related initiatives like single window system, e-initiatives were the most preferred 
policy initiatives, while the fiscal and capita incentives were least preferred due to hectic and complex 
procedural formalities. Determinant analysis indicated that demand variables are not much relevant 
and compared to supply related factors and policy incentives were the major factors which promote FPI.

Abstract No. 496

Degree of influence of factors determining financial inclusion – A study among rural 
households of Tamil Nadu

Krishnakumare B, Saurabh Singh 
GBPUAT, UdhamSingh Nagar, India 
krishnaagri@hotmail.com

The purpose of this paper is to explore the degree of influence of factors which are crucial in determining 
the extent of financial inclusion in rural households of Tamil Nadu. Primary data were collected through 
structured questionnaire from 640 respondents from rural households of Tamil Nadu. Factors significantly 
contributing to financial inclusion and its degree of influence were identified using a logistic regression 
model. The findings of study concluded that the extent of financial inclusion increases with increase in 
the level of income, financial literacy among the people, awareness about financial inclusion schemes, 
receipt of government benefits and decrease in the distance of bank from the villages. Originality / Value: 
Using primary data, the study explores the potential predictors of financial inclusion among the rural 
households. The study is unique in capturing the conditional relationships among variables which are 
bound to exist in real life scenarios. The findings of the paper are valuable for banks and policy makers.
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Abstract No. 498

Economics of contract farming: A case study of basmati rice in western UP

Amit Kar
IARI, New Delhi, India 
head_eco@iari.res.in

The 2017 global average paddy production is 758.9 million tonnes (496.0 million tonnes, milled basis). 
Asia has the lead and major share in this production. India is the world›s second largest producer of rice 
and first largest exporter of Basmati rice in the world.  The agricultural marketing and agri-business system 
needs institutions and innovations, to create and develop different marketing strategy for further increase 
in agricultural production. There are various marketing models and among these are contract farming 
including those led by individual, farmer groups, cooperatives and various types of private processing 
sector that develop backward linkages with growers. Contract farming which was introduced for the 
first time by Pepsi Foods Ltd (PepsiCo) in 1989 which had built up tomato processing plant in Zahura 
in Hoshiarpur district of Punjab in India, had benefited the farmers. The KRBL Ltd, started in 1993, is the 
largest exporter and rice miller of Pusa Basmati 1121, in the world, with a capacity of 195 MT/hr. and the 
total contract farmers network of its reaching more than 90,000. The impact of contract farming on yields 
of basmati is found to be positive. The total income of contract farmers is more than that of non-contract 
farmers. Employment generation on contract farms is also found high and the total input costs were 
slightly higher on contract farming than non-contract farming. 

Abstract No. 506

Impact of extension services on capacity building of farm women towards agribusiness

Avantika Pathak
Punjab Agricultural University, Ludhiana, India 
avantika.pau@gmail.com

Women play a significant and crucial role in development of agriculture and allied fields. The nature and 
extent of women’s involvement in agriculture varies greatly from region to region. In India, women make 
up maximum percentage of agricultural activities but realize little or no benefit. The credit can be achieved 
by women getting indulged into agribusiness hence there is need of capacity building of farm women 
in agribusiness in terms of their improvement in personal, social and economic parameters through 
extension services and also increasing in knowledge and skills to realize their full identity and power. 
So, the present study was an effort to identify the existing situation of farm women and their capacity 
building towards agribusiness. For the present study, descriptive research was adopted and a total of 
240 farm women were randomly selected from six districts of Punjab state. The personal interview was 
chosen for data collection. Findings revealed that there was highest increase from 15.83 to 46.17 per cent 
in personal level followed by their economic level i.e. from 12.08 to 41.75 per cent whereas lowest increase 
(28.75% to 50.42%) was found in their social level. On the basis of results, it can be concluded that capacity 
building of farm women at different parameters was increased that will be important to strengthen their 
capacities to achieve self sufficiency towards agribusiness and betterment of their livelihood. 
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Abstract No. 507

Role of organizational culture in agricultural institutions

Minakshi Gautam
Punjab Agricultural University, Ludhiana, India 
minakshi0607@gmail.com

Organizational culture can be inferred from what people say, do and think within the organizational 
setting. It involves the learning and transmitting the knowledge, beliefs and pattern of behaviour over a 
period of time. As the agricultural institutions play a vital role in advancing the techniques and innovations 
for the betterment of agricultural production accordingly organizational culture is likely to be affected 
in any organization by working environment, relationship with their colleagues, institutional goals and 
visions, strategies and success criteria etc. The purpose of the present study was to throw light on the role 
of organizational culture in transforming agriculture. The study was conducted in the northern region 
(Punjab State) of India. The Punjab Agricultural University was selected and 75 employees were randomly 
selected as a sample for the study. The self-structured questionnaire was used for gathering data. The 
findings revealed that most prevalent (65.34 %) culture in PAU was clan culture that is considered as a 
very friendly working environment in any organization which pays attention to employees and focuses 
on internal events of the organization. Clan culture motivates employees towards strategic planning for 
farmers so that they can enhance their productivity that leads to increase their economic conditions. Thus, 
it can be concluded that an organizational culture is contributing a significant role in improved agriculture.

Abstract No. 513

Effect of training programmes on knowledge levels of paddy and cotton farmers in 
Prakasam district of Andhra Pradesh

Sarada Obulareddy, Suneel Kumar Gonam
ANGRAU, Guntur, India 
saradasuneel@gmail.com

Training programmes organized for 30 paddy farmers and 32 cotton farmers were considered for the 
study purpose. The effectiveness of the training programme was assessed by studying knowledge levels 
of the farmers before and after participating in training programmes. Sixty per cent of the paddy farmers 
were with low knowledge in pre test followed by one third with medium and almost seven per cent with 
high knowledge. With respect to post knowledge test fifty three per cent of the paddy farmers were in 
high knowledge group followed by forty per cent in medium and 6.67 with low knowledge. Regarding 
knowledge gain of the farmers sixty per cent were with high knowledge gain followed by medium 
(30.00%) and low (10.00%) categories. Almost fifty per cent (46.88%) of the cotton farmers were with low 
knowledge followed by 43.75 per cent in medium and 9.37 per cent in high knowledge groups in pre test. 
Whereas fifty six per cent of the farmers were with medium knowledge followed by high (40.63%) and 
low (3.13%) knowledge groups in post knowledge test. Almost half of the cotton farmers were found with 
high knowledge gain followed by medium (40.63%) and low (12.50%) categories. Education, extension 
contact and mass media use of the paddy farmers were found to have significant positive relation with 
their knowledge gain. Cotton farmers’ extension contact, innovativeness, mass media use and trainings 
undergone had significant positive relation with their knowledge gain.
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Abstract No. 530

Institutional arrangements for introducing sugar beet cultivation on commercial scale 
for ethanol production in Punjab state of India

AK Sharma1, AD Pathak2, TK Srivastava2, Brahm Prakash2 
1ICAR-Indian Institute of Sugarcane Research, Lucknow, India. 2ICAR-Indian Institute of Sugarcane Research, Lucknow, 
India 
akshimachal@yahoo.co.in

Sugarbeet cultivation on commercial scale for sugar and ethanol production in Punjab was initiated in 
2012 under contract farming mode between farmers on one side and one sugar mill on the other. The 
socio-economic feasibility of crop cultivation, and the institutional arrangements in the marketing and 
processing of the crop were based on a survey of 40 sugar beet growers during 2017 in Punjab. Sugar 
mill played a major role in the introduction and the promotion of the sugar beet crop. The sugar beet 
cropping, though initiated by educated and influential growers, has been adopted by all category of 
farmers. The sugar beet cultivation has increased the income levels of the growers. Net returns from 
sugar beet cultivation were more than double the returns being obtained from rice or wheat cultivation. 
Shorter crop growing period, higher returns and assured income resulted in getting involved in sugar beet 
farming. The analysis of contract agreements revealed that inputs (quality seed on credit) on subsidized 
rates, technical advice, the access to the costly machinery (sugar beet harvesting machine) on custom 
hiring basis, and the access to the credit by involving banks in the agreements was provided to the 
farmers to cover production and marketing associated risks. The weakness associated with the crop for 
high demand for manual weeding labour in the wake of non-availability of an efficient weedicide needs 
to be removed by developing women-friendly inter-culturing equipments and carrying out intensive 
research on the development of more efficient weedicide for the crop. 

Abstract No. 540

Upgrading of existing extension systems for effective and efficient transfer of 
technology in India

 ML Sharma, Ashish Kumar Gupta
Indira Gandhi Krishi Vishwavidyalaya, Raipur, Chhattisgarh , India 
mlsharma2000@yahoo.com

There are number of public and private extension agencies that are working in country for dissemination 
of improved technologies at ground level. But it is found that despite of existence of such immense 
agricultural extension systems, dissemination of improved technologies are not occurred in an effective 
and efficient manner. The existence of such huge extension agencies also makes the farmers confused in 
taking the decisions of which source is reliable, which technology gives the high yield, which technology 
is more economic than other etc. The solution for all such problem is need based, location specific and 
resource specific extension systems that should be in participatory mode. The assessment of the need of 
the different farming communities according to their available resources and existing farm situations will 
helps in improvement of the efficiency and effectiveness of existing extension systems. All such things 
become possible only when the up gradation of all extension functionaries especially field functionaries are 
done as per the existing need, resources and farm situations of the farmers. In addition to this a separate 
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delivery mechanism should be developed for dissemination of technologies among the different categories 
of the farmers by inclusion of female extension personnel for the female clients. Finally it is concluded 
that a National Council of Extension Services (NCES) should be established be established under the 
supervision of the proficient extension personnel. It ensures dissemination of improved technologies on 
convergence mode at farmer’s level that is governed under single umbrella of NCES to prevent duplicacy.

Abstract No. 559

Doubling the income of resource poor farmers through intervention of quality seed ( 
Shalimar Beej) under temperate rice ecologies.

M.Ilyas Bhat, Gowhar Ali, Aflaq Hamid, M.Ashraf Bhat, Ishfaq Ahmed, Z A Dar 
SKUAST-K, Srinagar, India 
gowharpbg@gmail.com

Rice is the main staple crop of temperate Kashmir ecology. The productivity level of rice has been 
fluctuating between 2 to 2.5 tonnes per hectare because of utilization of low yielding local land races 
which are susceptible to biotic /abiotic stresses like rice blast and cold temperature. The seed replacement 
rate is low as compared to national average. In order to ameliorate the above situation, a study was carried 
out by scientists of AICRP NSP Srinagar centre involving 300 rice growing farmers selected randomly 
from 30 blocks in three districts of Kashmir valley viz Pulwama, Anantnag and Budgam. Fifty percent of 
selected farmers were provided “Shalimar Beej” seeds of improved varieties SR-2,SR-3 & SR-4 while as fifty 
percent of farmers selected were using their own traditional land race seed. The study was carried over 
three years and the seed yield advantage was upto to the tune of 63% to 71% between farmers growing 
Shalimar Beej (improved varieties) and local varieties. It was also observed rice blast incidence in Shalimar 
Beej was almost negligible. The surplus seed quantum which the farmers possessed after keeping seed 
for their need was procured under Mega Seed project and farmers were provided premium price higher 
than the MSP which resulted in almost doubling the income of selected farmers.

Abstract No. 563

New model of farmers decision making on agricultural innovations

Chandre Goada M J1, Shreeshail Dolli2, Durga Prasad M V3 
1ICAR Agricultural Technology Application Research Institute (ATARI), Bengaluru, India. 2University of Agricultural 
Sciences, Dharwad , Dharwad, India. 3Institute of Rural Management Anand IIRMA), Anand, India 
maravalalu@yahoo.com

Revolution in information technologies and presence of multiple sources of information ought to have 
influenced farmer’s innovation decision pattern. With the financial assistance of National Agriculture 
Science Foundation (ICAR-NASF) an investigation was conducted to understand the influence of the 
situation, sources and stages in decision making using the “context – source- goals” approach. The data 
was elicited from 787 farmers cultivating cotton, maize, groundnut, paddy and potato in Karnataka and 
Gujarat during 2014-16. Results revealed 5 patterns of decision initiation viz., Self-initiation, Problem-
driven, Incidental, Community sharing, and Extension-initiated (named as SPICE model). Based on the 
activities carried out by the farmers during the progression from initiation to adoption, 2-stage, 3-stage 
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and 4-stage decision making pattern were identified. Majority of incidental initiation (81.3%) and problem-
driven initiation (68.6%) resulted in awareness-adoption (induced decision making)  decision making 
process. On the contrary, farmers who were self-initiated (46.3%) and extension initiated (39.9%) passed 
through “Aware–Understand-Adopt” indicating informed decision making. Farmers whose innovation 
decision was based on “community-sharing” passed through “aware-observe-adopt” (imitation) and 
“aware-understand-adopt” (informed decision) besides peer-induced decision making. Decision making 
pattern differed from crop to crop, where farmers cultivating cash crops like cotton and potato reported 
induced decision compared to imitative decision making by farmers cultivating paddy, the staple food 
crop. The study clearly implies that, although the technology has influenced information access, there 
was no single pattern agricultural innovation decision process. It is dynamic in nature that is influenced 
by the source, farmer’s situation and expected goals.

Abstract No. 582

Nutritional security through pulses under IARI partnership programme : A convergence 
model

Pratibha Joshi, Nishi Sharma, J. P. Sharma, Nafees Ahmad, J.P.S. Dabas, Shubashree Sahu, Sarbasis 
Chakravorty, Punitha P. 
ICAR-IARI, New Delhi, India 
pratijosh12@gmail.com

Pulses production in India is characterized by diversity of crops and their regional specificity based on 
adaptation to prevailing agro-climatic conditions. Pulses contribute 11 percent of   the   total   intake    
of  proteins  in India. They maintain soil fertility through biological nitrogen fixation and play a vital role 
in furthering sustainable agriculture. It is well established that the improved technologies by the ICAR-
IARI have the potential to address the malnutrition. On the extension front, IARI has been playing pivotal 
role in connecting with the farmers for their development. A wide spectrum of agro-climatic conditions, 
favourable thermal regime and availability of generally adequate rainfall point to the fact that there is a 
vast untapped potential for improving productivity of pulses and bringing additional area under pulses. 
Under National Extension Programme with 15 ICAR Institutes/SAUs and 30 Voluntary Orgainisations, the 
assessment trials of different pulses varieties were conducted in different locations. Assessment trials on 
Mungbean (Pusa Vishal), Pigeonpea (Pusa 991, Pusa 992, Pusa 2001, Pusa 2002), Lentil (Shivalik L-4076, 
Shivalik L-4147) and on Chickpea (Pusa Dharwar Pragati BGD 72, Pusa 1088 Kabuli, Pusa 1103 Desi, Pusa 
1108 Kabuli, Pusa 2024 Kabuli, Pusa chamatkar BG 1053 Kabuli) were conducted from 2010 to 2015 resulted 
in higher yield than local check in all locations and earned good average net return. The partnership model 
with ICAR Institutes/SAUs and VOs helped in upscaling and outscaling the improved pulse varieties in 
different parts of the country and proved the yield and income performance of the pulse technologies.
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Abstract No. 584

Assessment of soil test based crop response on the farmers’ field in major field crops

Nafees Ahmad, V.K. Sharma, J.P. Sharma, J.P.S. Dabas, Pratibha Joshi, Nishi Sharma 
IARI, New Delhi, India 
nafees_extn@yahoo.com 

The improper and injudicious use of chemical fertilizers has resulted in contamination of natural resources 
leading to decline in soil fertility. Soil health card being issued to each farmer of the village under the Soil 
Health Card Scheme of the Central Govt. may prove to be an important instrument in the hands of the 
farmers for balance fertilization of field crops through calibrating the right doses of nutrients on the basis 
soil nutrient status. The present study aimed at assessment of the soil test based recommendation was 
carried out at the farmers’ fields in village Rajpur, block Khair (distt. Aligarh).The result of the experimental 
trials on Wheat crop variety HD 2967 under study has revealed that the highest response rate of 12.2 
kg grain/ kg nutrient was achieved with the application of soil test based recommendation targeting 
productivity of 55 q/ha of wheat crop. The result of the experimental trial on Paddy crop variety PB 1121 
showed that the highest response rate of 7.3 kg grain/ kg nutrient was obtained with the application 
of soil test based recommendation targeting productivity of 50 q/ha. The implication of soil test based 
crop response is that efficient use of crop nutrients at individual farmer’s field as made possible through 
the Soil Health Card, can go a long way not only in judicious use of chemical fertilizers but also may cut 
the cost through rationalizing its application on the basis of actual soil nutrient status of the farm field. 

Abstract No. 588

Farmers innovation for transformation in agriculture through farmer FIRST programme

P Venkatesan, B S Sontakki 
ICAR-NAARM, Hyderabad, India 
venkatesan@naarm.org.in

Farmers’ knowledge has an important role to play in bringing about sustainable innovations in agriculture. 
Mode of thinking about innovations and innovation processes have changed considerably over the last 
decades. In the research tradition of ‘adoption and diffusion of innovation’, the basic opinion was that 
innovation originate from scientists, are transferred by extension agents and other intermediaries and 
are applied by agricultural practioners. This mode of thinking is labelled “the liners model of innovation”, 
as describes a straight and one-directional line between science ad practice. The model is further 
characterized by clear task decision between various actors’; some actors are supposed to specialise in 
the generation of innovations, others concentrate on their transfer, while the farmers’ role is merely to 
apply innovations. However, when scholars started to analyse in retrospect how successful innovations 
came about in practice, they soon discovered all sorts of deviations from this liner model. It appeared, for 
example, that researchers often got ‘their innovative ideas’ from practioners and farmers made significant 
adaptations to the packages developed by scientists. Furthermore, many innovations occurred without the 
involvement of scientists. The function of extension agents was not so much to transfer knowledge and 
information from scientists to farmers, but rather the other way round, or even to play a role in knowledge 
exchange between farmers. The paper highlights with the examples from Farmer FIRST Projects.
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Abstract No. 589

Performance of an innovative extension approach PARICHAY in technology refinement 
and transfer of technology

M S Chaitanya Kumari 
ANGRAU, Guntur, India 
chaitanya.benarji@gmail.com

Individual extension approach is of high quality, costly and unable to reach many in any ToT process. This 
places extension system in a quality-quantity dilemma with limited resources. This paper suggests  a 
method “PARICHAY” to reach large and apt clientele interpersonally at their location. 3 experiments were 
conductedwith an objective to assess the gender participation and standardization of the “PARICHAY” 
methodology. Women farm technologies were taken for dissemination. Observations with point 
count method of assessment was adopted. The study revealed that, high women’s participation was 
observed in Mandal samakhya followed by Shandy and Market yard, while men participation was quiet 
reverse. Experiences of this methodology revealed that Flexibility, Cost and time effectiveness, Instant 
training and feedback, Peer education, Rapid mass communication at interpersonal level in short period 
are the merits. It allows free flow of interaction with individual need based participation in their social 
setting. The limitation of the methodology is the facilitator will not have control over the audience flow. 
So, impact of methodology is hard to measure. It requires managerial skills and credibility on the part 
of facilitator.

Abstract No. 610

Impact of Climate change on adaptation of water saving techniques in the Nagarjuna 
Sagar Project (NSP) of Andhra Pradesh

Balasubramanian Mohan1, Krishna Reddy Kakumanu2, Anbukkani Perumal1 
1 Division of Agricultural Economics, ICAR-IARI, New Delhi , India. 2National Institute of Rural Development & 
Panchayathi Raj, Hyderabad , India 
bala.sbrmnn@gmail.com

Adaptation through innovation program was implemented for four years period during 2012-2016 to 
improve the resilience in agriculture and water sectors under Nagarjuna Sagar Project of Krishna River 
Basin, India. The hypothesis of the study is that the capacity building and implementation programs were 
able to enhance the adaptation of technologies, reduce the cost of cultivation and improve the income 
of adopter households. Primary data were collected from 178 farm households from two distributary 
committees, namely DC-4 and DC-21 from Nalgonda and Guntur districts belonging to Telangana and 
AP states in India. The water saving interventions include alternate wetting and drying (AWD) in rice, 
modified system of rice intensification (MSRI) and direct seeding of rice (DSR). The results indicate that 
77.5 percent of trained farmers’ adapted water saving interventions followed by allied activities, crop 
management and risk management strategies with 64, 54 and 51 percent of trained farmers respectively. 
The impact of capacity building and implementation of water saving interventions were significant on 
the expected positive which increased the crop yields by 9.62, 9.38 and 7.78 q/ha through AWD, MSRI 
and DSR respectively. The three practices have increased the farmers’ income and decreased the cost 
of cultivation in DSR by Rs.11000 per hectare. The results can help the policy makers to understand the 
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impact of the interventions and DSR, MSRI and AWD can be recommended in many parts of southern 
states during periods of delayed monsoon and low water supplies from the irrigation projects. 

Abstract No. 622

Farmers’ innovations for transforming agriculture scenario of north eastern states of 
india- success stories

Anil Kumar Tripathi1, Rajumoni Bordoloi2, Nilakshi Kakati3 
1Director, ICAR-ATARI ZONE VI, Guwahati, India. 2Principal Scientist, ICAR-ATARI ZONE VI, Guwahati, India. 3Research 
Associate, ICAR-ATARI ZONE VI, Guwahati, India 
aktripathi2020@gmail.com

Innovation is crucial to the continuing success of any society likewise Farmers’ Innovation is a novel idea 
emerged out of vast practical experience and technical knowledge of a farmer in different expertise 
of farming. If there was ever a single priority issue for farmers, it could potentially be the challenge 
to consistently get the most out of their crops but in the present day context, agriculture in India has 
undergone dramatic change in the recent years mostly owing to the changing climatic pattern, ever 
increasing population and growing mechanization of Agriculture. The farmers have now become fully 
aware of the need to evolve with the times and have access to technologies which are in agreement with 
today’s needs. The KVKs have also been very receptive to the concerns of the farmers and have made 
significant decisive steps in a specified direction in making better the distress of the farming community 
through innovative means. Taking this background into account a roving survey was conducted during the 
year 2017-18  to collect primary data for documentation of the Farmers’ Innovations covering 15 districts 
of three north eastern states of India viz., Arunachal Pradesh, Assam and Sikkim. The study comprises of 
26 farm innovations in 20 different thematic areas as contributed by the different KVKs . Study showed 
that Farmers’  Innovations can play a vital role in transforming the agricultural scenario by solving the 
need based problems of this geographically isolated  north-eastern region of India.

Abstract No. 628

Business incubators as a technological infrastructure for supporting small scale 
innovative food processing ventures

Sudheer K P
Kerala Agricultural University, Thrissur, India 
drkpsudheer@gmail.com

Secondary agriculture and product diversification has been considered as a panacea for the present 
state of affairs in agriculture sector. Since the last decade, the revolution in information technologies and 
liberalisation of trade regimes have created enormous opportunities for knowledge-based businesses 
to create the one billion new jobs now needed the world over. The Agri business incubation units (ABI) 
helps to tackle the obstacles faced by entrepreneurs and facilitates the venture creation process. Business 
incubator is a possible policy tool aiming at constant increment of firms’ competitiveness and economic 
development, through the promotion of technology-based entrepreneurship, and the generation and 
diffusion of innovation in the economy.  Keeping this in mind, government has initiated technology 
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business incubation units to promote entrepreneurship which will open the vistas of incubation landscape 
to the micro segment of the vast rural economy.ABI’s are powerful economic development tool to promote 
entrepreneurship development. They promote growth through innovation and application of technology, 
support economic development strategies for small business development, and encourage growth from 
within local economies, while also providing a mechanism for technology transfer. The ABI’s primarily 
focus on technologies which needs support for commercialisation. These can act as a growth driver in 
the low end spectrum of the incubation eco-system. The components under ABI include mentoring 
support in business and technology plans, entrepreneurship cum skill development, identification of 
appropriate technology, hands on experience on processing machineries, product development, project 
report preparation, marketing assistance, professional assistance to make the enterprise successful and 
achieve higher growth. 

Abstract No. 635

Status of farming in the model villages of Maharashtra and Telangana: Comparative 
analysis

Sangeeta Bhattacharyya, Rajarshi Roy Burman, Jagdish Prasad Sharma, Rabindra Nath Padaria, Sudipta 
Paul 
ICAR-IARI, New Delhi, India 
sangeeta.bhattacharyya2012@gmail.com

India contributes a mammoth share of its annual budget towards rural development and agriculture plays 
an integral role in it. Among various rural development efforts, one ambitious programme is the Sansad 
Adarsh Gram Yojana (SAGY) where each Member of Parliament adopts a village and strives to transform it 
into a Model Village. On the other hand, certain villages had reached their epitome of development long 
before the start of SAGY and had been declared by MoHRD, as successful Models apt to be replicated in 
other parts of the country. There are numerous indicators of Model Villages like Infrastructural, Socio-
economic, Farming, Socio-cultural and Environmental Indicators. In this study, we compare farming 
status of the already declared Model villages with SAGY villages in Maharashtra and Telangana. For this 
purpose, a multidimensional index was developed through Principal Component Analysis named Rural 
Farming Status Index. While the model villages of Maharashtra (Hivre Bazar and Mann) had Farming 
Indices of 0.75 and 0.6 respectively; the SAGY villages (Malunja and Thikekarwadi) scored 0.79 and 0.7. 
The model villages of Telangana (Gangadevipally and Ramachandrapur) had Farming Indices of 0.29 and 
0.38 respectively; the SAGY villages (Inovolu and Dandepally) scored 0.52 and 0.55. The Cronbach’s Alpha 
reliability coefficient was found to be 0.7 which was satisfactory. The index values indicate that there is 
not much difference in the farming status of the SAGY and the model villages in Maharashtra. But the 
SAGY villages of Telangana had better farming standards than the model villages of their state. 
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Abstract No. 657

Delineating adoption laggardness and factors affecting adoption of innovation in India

Laxmipriya Upadhyaya, Rajarshi Roy Burman, Jagdish Prasad Sharma, Rabindra Nath Padaria, Sudipta Paul 
ICAR-IARI, New Delhi, India. 
laxmipriyaupadhayaya@gmail.com

The literature on innovation development and diffusion state its inherent complexity in terms of causal 
relation and interdependence. In empirical research it is hypothesized that the innovation diffusion and 
adoption affects the innovation development. This study analyses spatial innovation dispersion and 
adoption and how it affects the level of innovation development across the crops. For this, five crude 
indicators viz. Mechanisation Index, Vulnerability Index, Concentration Index, Stability Index and Adoption 
Index were constructed which determine the direction of innovation and indicate the pressure created 
on the innovation system when diffusion and adoption occurs. Thus more the diffusion and adoption of 
a technology, the more will be the innovation pressure and more will be the innovation generation. It 
was found that paddy was the most innovation prone commodity among the crops. Further investigation 
revealed state wise adoption pattern of improved technology and innovations by estimating inefficiency 
in adoption i.e., laggardness through stochastic frontier approach. For the states viz., Gujarat, Himachal 
Pradesh, Odisha and Karnataka adoption laggardness were observed although the state effect was 
found conducive for paddy cultivation. It was also noticed that, role of price and wealth variables were 
insignificant in short run, while institutional factors and farmers’ linkage was proved to be decisive 
in determining factors affecting adoption process. The study provides the basic understanding and 
framework to direct further investigation in the field of innovation and diffusion. 

Abstract No. 685

Determinants of the climate change adaptation technology in agricultural field

Thomas Felix K1, Murali Gopal S2 
1Madras Institute of Development Studies, Chennai, India. 2Tamil Nadu Agricultural University, Coimbatore, India 
felixtheeconomist@gmail.com

Technology adoption is one of the important strategies to reduce the impact of climate variability. 
Aim of the study was to estimate the determinants of the climate change adaptation technology in 
agro-climatic zones of Tamil Nadu. Data were collected from Agro Climatic Research Centre, Tamil Nadu 
Agricultural University, Coimbatore, Tamil Nadu. About 360 samples were employed for this study with 
PPS (Probability Proportional to Size) sampling methodology. Double hurdle model was adopted to this 
study. The likelihood ratio test’s results of both zones were suggests that the farm households make 
technology adoption decisions sequentially by first deciding whether to adopt and then deciding how 
much to adopt. Results of double hurdle model estimates showed that, membership in associations had 
a positive influence on adoption of technologies. Building of social capital through farmers’ organisation 
will have strong implications for the sustainability of technology adoption. The results also indicated 
education was a key variable determining the probability and intensity of technology adoption. Thus 
special educational programmes with the focus on the importance of the climate change and agriculture 
may be incorporated within the framework of general education and in the adult education streams, 
which would help to mitigate the ill effects of climate change in agriculture.
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Abstract No. 687

Water institutions and collective action: The case of canal water user association in 
south India

Durga AR1, Chandran K2, Suresh Kumar D3 
1Economic Analysis Unit, Indian Statistical Institute, Bangalore , India. 2Department of Agricultural Economics, Tamil 
Nadu Agricultural University, Coimbatore, India. 3Department of Basic and Social Sciences, Forest College and 
Research Institute, Tamil Nadu Agricultural University, Coimbatore, India 
durga_alpy@yahoo.co.in

Irrigation system being considered as a common pool resource, require the participation of users for 
managing this resource. So community-based organizations like Water User Associations (WUA) can 
manage these natural resources in an efficient, equitable, and sustainable way. But these user group 
requires coordination among many farmers and is riddled with free-rider problems. With this background 
the broad objective of the present study is to throw light on the method by which WUAs are constituted in 
Palakkad district of Kerala to examine its impact on their working and how do they function. A sample of 
40 WUAs (20 functioning and 20 non-functioning) were randomly selected from the project command area. 
Proportionate random sampling procedure was employed and a total sample of 273 farm households were 
selected to study the farm households. The collected data were analyzed by adopting percentage analysis 
and heckman two step procedure. The result showed that majority of WUAs were medium performers. 
The results of heckman two-step model revealed that the variables like age of the water user association, 
location of the field, non–farm income, gini coefficient and group size significantly affects a household 
decision to participate in yearly canal maintenance activities. At the community level, households 
located in larger WUA with a well-connected WUA president had higher farm revenues. Introduction 
of cost sharing mechanism by farmers for canal maintenance and coordination and interaction among 
farmers and officials, giving due importance to existing institutional practices would boost the successful 
functioning of water user association.

Abstract No. 688

Crop diversification under paddy farming system in India: determinants and effect on 
farm income and input use pattern

Umanath Malaiarasan1, David Chella Baskar2, Paramasivam Ramasamy3 
1Madras Institute of Development Studies, Chennai, India. 2Kerala Agricultural University, Padannakkad, India. 
3Kumaraguru Institute of Agriculture, Erode, India 
umanath@mids.ac.in

Farm and crop diversification is the important business strategy to avoid uncertain crop failure and 
income loss and to increase the farm sustainability against mono-cropping system where there is an 
intensive cultivation of a single crop like paddy and wheat, indiscriminate application of chemical inputs, 
more usage of water and labour, higher cost of cultivation and environmental degradation. However, 
there is a question on whether the farm diversification at farm level helps the farmers to increase farm 
income and to reduce the quantity of input usage. Hence, the present study aims to study the impact of 
farm diversification under the paddy based farming system in India, by using data collected by National 
Sample Survey Organization’s Situation Assessment Survey of Agricultural Households-2012-13. We used 
propensity score matching technique to estimate the impact of farm diversification on farm income and 
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input usage at three different farm size holdings. The results of the study revealed that farm income for 
small and medium farmers has significantly increased under farm diversification system with various crop 
cultivation and livestock r4earing against paddy mono-cropping, while there is no significant increment 
in the income among the large farmers. As expected, expenditure on labour, machinery and irrigation 
has decreased at all levels of farm categories under farm diversification system.  

Abstract No. 695

Impact of organic farming for sustainable livelihoods of marginal farmers in Jorhat 
district of Assam

Manju Dutta Das, Gitasree Goswami, Sayanika Borah 
Assam Agricultural University, JORHAT, India 
goswamigitasree@gmail.com

Agricultural development in India has direct relationship to the quality of rural life as well as pace 
of rural development. Farming has been a family enterprise. Extensive use of chemicals in inorganic 
food production technology compelled the health conscious people to explore and support organic 
farming methods in agriculture. Growing awareness of health and environmental issues in agriculture 
has demanded production of organic food which is emerging as an attractive source of rural income 
generation. Many studies have suggested that organic agriculture could contribute substantially to farmers’ 
food security and improve farmer’s livelihood. This paper aims to specify the impact of organic farming on 
sustainable livelihoods of marginal farmers of Jorhat district of Assam. Study is based on both primary and 
secondary data and selected individual case studies. The study revealed that the organic farming not only 
fulfilled the requirement of family consumption but also give fair amount of income and reduce cost of 
cultivation with a sustainability of agro economic system. The study further indicates that natural capital 
inputs were maximum used by marginal farmers which given better scope for poverty reduction and 
sustainable livelihood outcomes. Farmers in Jorhat district have decided to say no to chemical fertilizers 
and switch to eco- friendly methods in a big way. There is an urgent need to promote organic farming 
by increasing capacity building of the farmers through interventions of NGO’s and government support. 

Abstract No. 697

Web based tool for visualization of genetic variants

Vivek Kumar, Anu Sharma, K. K. Chaturvedi, S.B. Lal, Mohammad Samir Farroqi, D.C. Mishra, Anil Rai 
Indian Agricultural Research Institute, New Delhi, India 
vivek.icacia@gmail.com

Genetic variations are used to describe the variations present in a DNA sequence of an individual’s genome. 
Single Nucleotide Polymorphisms (SNPs) is the commonly used genetic variant for comparative genomics. 
Each SNP represents a difference in a single DNA base namely Adenine (A), Thymine (T), Cytosine (C) or 
Guanine (G) in DNA. Similarly, there are many other genetic variants namely Simple Sequence Repeat 
(SSR), Copy Number Variations (CNV), InDels etc. At present, these genetic variants have been identified 
using various methods. These identified genetic variants are scattered at different locations in a genome 
and are also explored in isolation. Therefore, it is required to integrate and provide these genetic variants 
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and its associated information to the end users with easy accessibility in the form of a Web based tool 
for their visualization. A web based prototype has been developed for visualization of SNPs using HTML, 
CSS, JavaScript, JSP and JBrowse. This tool willhelp users to access, addition of other genetic variants and 
its associated information through a single window interface.

Abstract No. 759

Role of Information and Communication Technology (ICT) in Agricultural Transformation: 
An Overview

Garima Singh, Neelima Kunwar 
C.S.A. University of Agriculture & Technology, kanpur, India 

Agriculture is an important sector with the majority of the rural population in developing countries 
depending on it. Milestones in agriculture development in India includes: Green revolution, Blue revolution, 
White revolution, yellow revolution, Bio technology revolution and the most recent one is Information and 
communication technology revolution.Today, ICT has become one of the   most    important   enabling 
forces for development.Traditionally, Indian farmers have been following indigenous production methods 
and rely upon friends, relatives, fellow farmers and input dealers to get information regarding agriculture. 
Now the question arises that how this information can be disseminated to such a diverse group of the 
farming community. Information and communication technologies play a crucial role in disseminating 
information to farmers enabling them to decide on the cropping pattern, use of high-yielding seeds, 
fertilizer application, pest management, marketing, etc. Much concerted efforts from Government, Non-
government and Industry side is now a demand of high time to make our farmers ICT-friendly so that 
the benefits of fast developing technological advancements in farm production, storage and marketing 
can be equally shared among all communities and sectors of the rural society. Here the study emphasize 
that role of ICT not only in providing greater awareness and knowledge in agriculture technology and 
information but also in terms of farmer`s attitudes towards trying to adopt new technologies.

Abstract No. 766

An economic analysis of tissue culture banana adoption: A case study from Gorakhpur 
district of Uttar Pradesh

Jobin Sebastian, Pramod Kumar, Dharam Raj Singh, Girish Kumar Jha 
Indian Agricultural Research Institute, New Delhi, India 
sebastianjobin77@gmail.com

The technological improvements play key role in enhancing the yield of agricultural crops. Tissue culture 
technology is a key intervention in banana, which have the potential to benefit the banana farmers in 
multiple ways. We have tested this by using primary survey of 100 farmers from the Gorakhpur district of 
Uttar Pradesh, a traditional sugarcane cultivated belt which is fast getting covered by banana plantations. 
Both adopters and non-adopters of the technology were surveyed and their performance was analysed 
using cost concepts, Cobb-Douglas production function, frontier analysis etc. The adopters of tissue 
culture technology were young and educated farmers, who had better land holding and household 
income. As compared to the sucker propagated banana, tissue culture banana yielded better. Planting 
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material, human labour, plant protection chemicals, machine and bullock labour had a positive and 
significant impact on the yield of tissue culture banana. Frontier technical efficiency analysis revealed 
that the average technical efficiency level of adopters was 0.94 and that of non-adopter was 0.86. The risk 
due to wind, drought and other abiotic factors were identified as the major constraint in the adoption of 
tissue culture banana in the region.

Abstract No. 770

Breeding strategies for development of Gynoecious Parthenocarpic varieties for off-
season production of cucumber under protected Cultivation

Anilabha Das Munshi, Tusar Kanti Behera, Jogendra Singh, Amish Sureja, Bhoopal Singh Tomar 
Indian Agricultural Research Institute, New Delhi, India 
anilabhm@yahoo.co.in

Slicing cucumber is highly themosensitive and requires 25-30°C for seed germination and 20-25°C for fruit 
set. Prevailing low temperature and frost injury during winter season (November to March) are limiting 
factors for its successful open cultivation under north-Indian plains. Parthenocarpic gynoecious cucumber 
varieties are suitable for polyhouse cultivation as they develop fruits without any pollination. Ideotype 
breeding along with incorporation of genes for parthenocarpy can be utilised for cultivation under 
polyhouse. Now a day many of the private seed companies are selling varieties/ F1 hybrid of parthenocarpic 
cucumber at a very high price as their seeds are being sold on per seed basis. Keeping this in view, the 
development of parthenocarpic gynoecious varieties for protected cultivation was undertaken at IARI, 
NewDelhi. The initial material was an exotic hybrids which were broken by using silver thiosulphate 
(3Mm) for induction of male flowers and individual plant selections from the segregating  material was 
carried out and generations were advanced during spring-summer and kharif season, respectively under 
insect-proof net house and seventeen true breeding gynoecious parthenocarpic lines were developed. 
The line DPaC-6 was observed as most promising as it showed an yield of 1260 kg/100m2 low-cost 
polyhouse during off-season (winter), an increase of 25.0% and 16.7% over check Pant Parthenocarpic 
Cucumber–2 and Asma, respectively. On the basis of its superior performance DpaC-6 was released as 
Pusa Seedless Cucumber-6 by Delhi State Seed Sub-Committee and notified in 2017. The standardization 
of seed production technology of this variety under nethouse is in progress.

Abstract No. 776

Adoption of improved farming technologies in Central Dry Zone (CDZ) of Karnataka

Jamaludheen A1, Kiresur V.R.2 
1ICAR-IARI, New Delhi, India. 2UAS-Dharwad, Dharwad, India 
ajamaludheen@gmail.com

Adoption of the farming technologies by the farmer depends on various socio-economic factors like 
income level, farm asset position, the economic viability etc. Farmers have to be convinced about 
economic benefit that accrues by adopting new technology. This is very important in dryland farming as 
a considerable amount of risk is involved in the use of new technology which is basically an investment 
decision. Status of adoption of various improved farming technologies and factors responsible for adoption 
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of two important classes of technologies viz. improved soil and water conservation techniques (ISWCT) 
and improved crop production technologies (ICPT). Multistage random sampling procedure was used in 
the study. Descriptive statistics and multiple regression analysis were used to process the data for drawing 
meaningful conclusions. The study has found that contour bund was one of the important technologies 
adopted by majority farmers (78%) under terrace level practices of ISWCT. Under ICPT, use of short 
duration varieties suitable to dryland was adopted by majority (80%) of farmer respondents. Size of land 
holding, proportion of irrigated area had positive and significant influence on adoption of improved soil 
and water conservation technologies. While only proportion of irrigated area had significant influence in 
the adoption of improved crop production technologies on farmers’ field. The study has concluded that 
the adoption status of improved dryland technologies is not up to the mark, efforts are needed in terms 
of better outreach activities that can help upscale the adoption of these technologies.

Abstract No. 778

Agricultural technology transfer for improving the livelihood of the tribals under TSP 
in Rajasthan

Sushil Singh, Babu Jangid 
ICAR-ATARI-II, Jodhpur, India 
sushilsinghiipr@yahoo.co.in

The Government has special concern and commitment for the well-being of the Socially Disadvantaged 
Groups including the Scheduled Tribes (STs). This has been sought to be achieved through the Special 
Component Plan (SCP) for Scheduled Castes, now known as the Tribal Sub-Plan for Scheduled Tribes. 
ICAR-ATARI, Jodhpur has identified 22 districts in Rajasthan for execution of need based programmes 
related to agriculture and allied enterprise since April, 2017 under TSP. Based on thorough discussion, 
action oriented work plans were finalized and KVKs are actively engaged to address different issues 
related to food, nutritional and livelihood security. In the year 2017-18 and 2018-19 (upto Sept 2018) 
KVKs conducted 61 On-farm testing and 5971 Frontline demonstrations on tribal farmers’ field, organized 
trainings on improved agricultural practices with participation of 0.411 lakh tribal farmers and another 
0.628 lakh participated in various extension activities. KVKs produced and provided 56.8 tonnes seed of 
improved varieties, 3.97 lakhs planting material of horticultural crops and 0.077 lakh Live-stock strains and 
fingerlings to tribal farmers. KVKs also provided mobile advisory to 77625 tribal farmers by issuing 2886 
no. of messages. Majority of KVKs implemented direct benefitting programmes for enhancing income of 
tribal farm families. Back yard poultry for egg production has been accepted by tribal farm women in 22 
districts of Rajasthan. Goat rearing has also been found as income and gainful employment generating 
activity on sustainable basis. Tribal farmers have been empowered to store at least 10-15 percent produce 
of demonstrations as seeds.
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Abstract No. 794

Innovation decision behavior of farmers towards vermiculture technology

Rashmi Kalita 
Assam Agricultural University, Jorhat, India 
rashmikalita73@gmail.com

With the global concern of safe foods, the concept of organic farming was introduced among the farmers. 
Among the various sources of organic farming, vermiculture technology was recognized as having 
considerable potential as soil amendments and also source of income generating technology along 
with the environmental balance. Thus the present study was undertaken to investigate the “Innovation 
decision behavior of farmers towards vermiculture technology” with the following objectives-   i) To 
study the innovation-decision behavior of farmers  ii) To assess the knowledge, attitude, adoption of the 
farmers towards vermiculture technology iii) To explore the constraints faced by the farmers in adoption 
of vermiculture technology. The study was conducted in Jorhat district of Assam. A multi stage purposive 
cum simple random sampling design was followed for selection of three blocks from the respective two 
subdivisions. 120 numbers of respondents, irrespective of gender were selected from 12 villages of the 
three blocks. Data collection was done by using interview cum questionnaire method. For analysis of the 
data Frequency, percentage, mean score, chi- square test were used. The findings revealed that regarding 
innovation - decision behavior, 41.79 per cent were discontinues the technology and 41.54 per cent were 
continued of the technology, 9.76 per cent  rejected the technology while 6.91 per cent respondents were 
unknown about the technology . Data also revealed that 75.00 per cent of the respondent had medium 
level of knowledge and had strong favorable attitude (74.17%).  69.17 per cent of the respondents had 
medium level of adopting the practices towards vermiculture technology.

Abstract No. 802

Impact of KVK activities on the socio-economic status of farmers: A meta analysis

Bhuvana N1, Sreenivasa Rao Illuri2,1, Bharat S Sontakki3 
1Professor Jayashankar Telangana State Agricultural University, Hyderabad, India. 2Extension Education Institute, 
Hyderabad, India. 3National Academy of Agricultural Research Management, Hyderabad, India 
bhuvana.rao7@gmail.com

Krishi Vigyan Kendra’s (KVK’s) serve as a locus for linking research, extension and farmers. They have been 
functioning as knowledge and resource centres of agricultural technology acting as a bridge between 
researchers and farmers and enabling farmers to adopt new technologies which can enhance their income. 
Though there are large number of studies on impact of KVK’s on knowledge, adoption and socio-economic 
status of farmers, most of the studies were not generalisable due to constraints like small sample sizes, 
geographic and methodological heterogeneity. Hence, to calculate over-all effect size, a systematic review 
based meta-analysis using MH pooling of odds ratios was employed. The systematic review of Google 
scholar, Krishi Kosh and Journal of Krishi Vigyan identified 439 research works on KVK’s in the country for 
last twenty years. Procedure of systematic review resulted in 32 unique studies where 13 of them reflected 
the impact studies pertaining to socio economic status of farmers. The results of meta-analysis revealed 
that the socio economic status of farmers who were categorized in to high level in the reviews have effect 
size of 2.62 @ 2.04-3.36 confidence interval. This indicates that the farmers who were the beneficiaries 
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of KVK are 2.62 times more likely to fall under higher socio- economic status. The effect size of individual 
mandated activities were viz training (1.85), Front line demonstrations (1.99) and other activities (9.95). 
This indicates the sign of importance KVK has, in uplifting socio-economic status of farmers. 

Abstract No. 803

Economic impacts of technology adoption in Soybean: A case of drought tolerant 
varieties

Raghavendra K J1, Suresh A2, Dharama Raj Singh1, Girish Kumar Jha1 
1Indian Agricultural Research Institute, New Delhi, India. 2Central Institute of Fisheries Technology, Kochi, India 
raghavakj@gmail.com

The rainfed agriculture, having a low adaptive capacity as the cultivation in those regions depends on 
rainfall pattern. The technology interventions can have a profound role in risk proofing agriculture. The 
emerging climate change has exerted more pressure on development of stress tolerance to mitigate 
risk.  The research is conducted to estimate the economic benefit from adoption of drought tolerant 
soybean variety, NRC-7, in Indore district of Madhya Pradesh. The field level data for three improved 
varieties including drought tolerant variety, NRC-7 is collected and the yield benefits are estimated 
by economic surplus model and the risk benefits by Newbery and Stiglitz approach (1981). In normal 
condition, the economic surplus for NRC-7 at 5.2 per cent of social discount rate is Rs 686 million per year 
(at 2015 prices) compared to Rs 3161 million, Rs 6291 million for JS-93-05 and JS 95-60, respectively. But 
in the condition of any drought year, the extent of reduction in economic benefit in case of the NRC-7 is 
lower compared to that by the other two varieties. For NRC-7, the risk reduction benefit was to the level 
of Rs 547 million, which reduces the fluctuation in income. The study identifies economic benefits in 
developing abiotic stress tolerant varieties to cope up with the fluctuating weather conditions.

Abstract No. 808

Estimation of recreation value of IARI using TCM and CVM approach

Sharath S Yeligar1, Shiv Kumar2, Aditya K S1 
1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR- National Institute of Agricultural Economics 
and Policy Research, New Delhi, India 
sharathyeligar@gmail.com

Valuing the non-marketed utilities of public spaces has been of great interest to economists. Though 
important from policy perspective, it is challenging to measure the economic value of services as recreation, 
as it is non-marketed. In this paper, we attempt to estimate recreation value of Indian Agriculture Research 
Institute, a place rich with greenery and famous place for morning and evening walkers, situated at the 
heart of Delhi. We use individual Travel Cost Method (TCM) approach to measure the recreational value 
and also Willingness to Pay for the utilities provided using double bound Contingent Valuation Method 
(CVM). Using data collected through primary survey 100 persons walking inside the campus (systematic 
sampling framework), we found that in TCM method, the coefficient of travel cost was not significant 
indicating that the method cannot be used to estimate consumer surplus as most of the visitors are from 
nearby areas. However, CVM indicated that walkers were ready to pay 916 rupees per year for getting the 
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range of recreational and health services provided by IARI ecosystem. Variables like age and education are 
found to have positive and significant relationship with visits per month. Results also show that walkers 
with few health problems like back pain, diabetes and asthma do not prefer to walk.

Abstract No. 819

Identification of key sectors of village economy: A social accounting matrix approach.

Chikkathimme Gowda H R1, Chandrakanth M G2, Srikantha Murthy P S3 
1Indian Agricultural Research Institute, New Delhi, India. 2Institute of Social and Economic Change, Bengaluru, India. 
3University of Agricultural Sciences, GKVK, Bengaluru, India 
hrchikkathimmegowda@gmail.com

A research study was undertaken in Belladamadugu village, Karnataka in 2015 to identify the key sectors 
in a village economy which significantly contribute to farmers’ income, using Social Accounting Matrix 
(SAM) technique. Results of the study showed that the sector with the largest multiplier effect as well as 
the weighted value of multiplier was found to be milk production and dairy cooperative (Rs. 172 lakhs), 
followed by tamarind harvesting and processing (Rs. 158 lakhs) and brick making (Rs. 131 lakhs). The other 
economic activities with better multiplier effect included rainfed groundnut cultivation, paddy cultivation, 
sheep and goat rearing, leaf plate making and flower crop cultivation. The most labour intensive activities 
identified were tamarind harvesting and processing, brick making, sheep and goat rearing, leaf plate 
making, having impressive multiplier effects compared to activities such as milk production, SHGs, paddy 
cultivation, flower   cultivation. Labour income (Rs. 1.02 crores) accounted as major source of income of 
village households. Obviously, the income from labour, has played a significant role in the economy of 
all classes of farmers, especially from non-farm sources, as the wage rates of non-farm labour have been 
impressively higher than the wage rates in agriculture. It is concluded that for overall development of 
village economy and enhancing farmers’ income, policy should focus on efforts to improve key sectors viz. 
dairy, tamarind cultivation and processing, leaf plate making which play a vital role in income generating 
during the off seasons. 

Abstract No. 823

Designs for computer experiments useful in agricultural engineering

Sukanta Dash
ICAR-Indian Agricultural Statistics Research Institute, New Delhi, India 
sukanta.iasri@gmail.com

Computer experiments are probably the most effective approach to probe the complex real world 
systems such as in agricultural engineering. This is especially true when the corresponding physical 
experiments are costly. Latin hypercube designs (LHDs), have been widely adopted in the designing of 
computer experiments with quantitative factors because they spread the design points uniformly in any 
one-dimensional projection. An LHD is called an orthogonal LHD if the correlation coefficient of any two 
distinct columns is zero.  In recent years, several methods of constructing orthogonal Latin hypercube 
designs have been proposed in the literature. In this presentation methods of construction for orthogonal 
Latin Hypercube designs will be described.
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Abstract No. 824

Prospect of agricultural development in north east India

Ripi Doni
IARI, New Delhi, India 
ripidoni14@gmail.com

North eastern region (NER) consisting of 8 state, 63 percent of the total population is dependent on 
agriculture and huge potential its contribution to national GDP has relatively remained marginal. The 
latest data shows that agriculture shares 22 percent of the total gross value added in NER, which is only 
13.9 percent in all India level. Comparison of various food grains production shows that the productivity 
of pulses is more than the all India level in NER. Only 18 percent of the reported areas are sown in NER as 
compared to 45 percent in All India level. It was also found that although some state consume more than its 
production hence dependent on other states, in overall compilation, NER consumes less than its agricultural 
production. Northeastern agriculture is characterized by low input use but the credit productivity in 
terms of agricultural GDP to credit ratio (17) has been found higher than the national average (3.1).The 
highest productivity of horticultural crop was found in Assam, which also uses more fertilizer compared 
to other states and at the same time the organic state Sikkim has the lowest productivity, which shows 
the responsiveness of horticultural crop to fertilizer and pesticides. NER has higher productivity in spices. 
Despite its huge scope for export, less than 1 percent of total production is being exported. These region 
being unique in terms of its diversity, status, exposure and culture need to be given location specific policy 
supports to realize its full potential.

Abstract No. 825

Impact of liberalization on trends and composition of agri-trade in India

Priyanka Upreti1, Dharam Raj Singh2 
1Indian Agricultural Research Institute, New Delhi, India. 2Indian Agriculture Research Institute, New Delhi, India 
priyankaupreti.2@gmail.com

Agri-trade has been one of the most “managed” sectors all over the world. It started with keeping 
agriculture out of the purview of GATT. Later, in 1995, with inclusion of Agreement on Agriculture in WTO, 
deeper and more systematic liberalization was undertaken. This study attempts to examine the impact 
of liberalization on trends and composition of agri-trade in India. The study showed that because of 
liberalization efforts, agri-trade has started gaining momentum in recent time. However, the combined 
impact of agri-trade on BOT situation showed declining trend over the years. Though, India is a marginal 
player in world market as evident from India’s share in world trade, it is somewhat better off with respect 
to agri-exports than the total exports (3% and 1.7% in 2013, respectively).Growth and instability of 
agri-trade were found to be increased after 1995, which may be due to unstable EXIM policies.  India 
has comparative advantage in  export of rice, wheat and cotton.The analysis of structural change in 
trade specialization showed that India has achieved convergence in agri-trade means sectors with initial 
comparative disadvantage i.e. cereals has improved their position while those with initial comparative 
advantage i.e. coffee, tea, spices and tobacco have shown negative trend.The study also found that India 
has better bargaining power in world market in case of export of rice, wheat, cotton and oilseeds and 
in the import of pulses and vegetable oils. Thus, the study concludes that India needs to improve trade 
performance in some commodities, especially the traditionally exported items.
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Theme: Agricultural Education, Contextualization of Agricultural Education Towards New India

Abstract No. 87

A study about the relationship between profile characteristics, choice of courses and 
career preferences of agricultural graduates in Tamil Nadu

Niranjan Sivalingam1, Virupaxappa Kiresur2, Anbukkani Perumal1

1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2University of Agricultural Sciences, Dharwad, India 
niranjansivalingam@gmail.com

The study analyses the relationship between profile characteristics, choice of courses and career 
preferences of the agricultural graduates in Tamil Nadu, sourcing information mainly from Tamil Nadu 
Agricultural University (TNAU). The study is based on the primary data collected from the students, 
teachers, and alumni of TNAU. Descriptive statistics, multiple regression model and Garrett ranking tools 
were used to process the data. The study revealed that 96 percent of the doctoral degree students have 
selected the course by choice, which was 97.5 and 74 percent in the case of master and bachelor degree 
students, respectively. Students opted bachelor degree course to learn practical agriculture, while post-
graduation has been opted for attaining a better job. The percentage of students who have selected 
agricultural studies by their own decisions was the lowest in bachelor (36 %), succeeded by master (57 
%) and doctoral degree levels (62 %). Apart from their own decisions, their fathers and siblings served 
as a source of motivation for a significant number of students at all the degree levels. Within the service 
sector, state government jobs were mostly preferred and private sector jobs were preferred at the least. 
Interestingly, a significant volume (26 %) of the bachelor degree students wanted to take up farming 
as their profession. There was a significant positive relationship between career preferences and profile 
characteristics like family income, degree level and medium of instruction at the secondary level. Student 
respondents felt that family type, family background, and income were the major constraints in selecting 
their career options.

Abstract No. 124

Study on credit utilization pattern of agricultural loan borrowers through commercial 
banks

Prashant Maratha1, Satish Kumar Badodiya2

1Career Point University, Kota, India. 2R.V.S.K.V.V., Gwalior, India 
prashantmaratha@gmail.com

Agriculture is one of the predominant pillars of the Indian economy. Though agriculture provides 
employment to about three-fourths of the working population and contributes the major share of 
the national income, yet, in India, it is more a way of life than a pure business. As Cultivation becomes 
uneconomic, the cultivator is forced into a hand-to-mouth existence, which, in turn, presses him to borrow 
either for consumption or for investment in agriculture. Individual tend to use different credit utilization 
pattern for obtaining the technology. The study was conducted in purposively selected Bundi district of 
Rajasthan. Total of 500 agricultural loan borrowers were formed the sample for the study. The primary 
data were collected through personal interview method with the help of pre-tested interview schedule, 
which was prepared on the basis of objectives of investigation and variables. We found that 47.20 per 
cent of borrowers had used their credit only for Agricultural productive purpose. It was observed that 
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correlation coefficients in respect of social participation, sources of information, Cosmo-politeness, 
scientific orientation and risk preference were found positive and highly significant with credit utilization 
pattern of farmers. Co-efficient of determination value of 0.6112 with highly significant. Out of sixteen traits 
viz.,annual income, scientific orientation and risk preference were found positive and highly significant 
relationship with credit utilization pattern of farmers. Crop raze due to natural hazards as major constraint 
and Curb less financing, effective crop insurance were the main suggestion offered by borrowers.

Abstract No. 356

Impact of andragogical methods on farmers’ entrepreneurial behaviour

Rashmi Singh, Manjeet Singh Nain, Jyotiranjan Mishra
IARI, New Delhi, India 
rashmi.iari@gmail.com

Education is widely acknowledged as a transformative tool for any desired human behaviour. Similarly, 
agricultural education and training has been a pivotal tool in improving productivity and efficiency in 
the agricultural sector. Entrepreneurial education is essential to develop competencies of farmers to 
take up agriculture based enterprises. The role of training in building farmers’ capacity for successful 
agricultural development cannot be overemphasized (FAO,  2013). Only few research efforts have been 
conducted which have investigated the effectiveness of different andragogical methods for teaching 
entrepreneurship. The present paper focuses on experiential learning and use of teamwork as two learning 
designs. The paper examines variables that could contribute to raising scores on constructs of change, risk 
taking, goal setting, feedback, and achievement as measured by structured entrepreneurial propensity 
survey. The findings indicate moderate evidence to confirm effects of experiential learning designs for 
goal-setting and usage of feedback. It was also found that role of teamwork in entrepreneurship courses 
is not significant. Individuals can acquire entrepreneurial behaviour through learning; the opportunity 
identification and realization largely depend on the context of that learning. Exposure only to knowledge 
and technical skills competencies have shown limited contribution towards youth’s  farm entrepreneurial 
attitude. A combination of technical modules along with behaviourial process modules are needed for 
effective educational learnings to take place.

Abstract No. 477

Datura: A potential medicinal plant

Manisha Thakur, Aman Deep Ranga
School of Agriculture, Lovely Professional University, Phagwara, India 
manishathakur190997@gmail.com

Datura is a genus of nine species of poisonous vespertine flowering plant, commonly known as devil's 
trumpet which is an erect shrub with spreading branches, belonging to the Solanaceae family. As plants 
have been exemplary sources of medicine, Datura metel is one of the species which is acknowledged for 
its insecticidal, herbicidal, anti-fungal, anti-bacterial, anti-cancer, anti-inflammatory and anti-rheumatoid 
action. In ayurvedic medicine, seeds of Datura are used to treat Skin rashes, Ulcers, Bronchitis, Jaundice 
and Diabetes. It is probably of American origin and widely cultivated in all tropical and subtropical regions 
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throughout world. In India it has been referred as "Poisonous" and as an aphrodisiac plant. In traditional 
Chinese Medicine, the flowers of Datura are known as baimantuoluo and used for skin inflammation and 
Psoriasis. Indigenous medical experts use extracts of this plant to treat various inflammatory diseases. 
Ants and Aphids were chosen as an experimental model as they are common insects for local farmers 
in Sri Lanka. Extract of Datura alba leaves at higher concentrations is more toxic and therefore it can be 
used as an insecticide against aphids and black ants. 

Abstract No. 577

Modern agriculture: An enduring solution to farmer – Herder clashes

Mahmood Umar, Azuaga C.I.
Taraba State University, Jalingo, Nigeria 
henmueltrainers@gmail.com

This paper assesses the role of modern agricultural practices in resolving the recurrent farmer-herder 
conflict in Taraba State and Nigeria in general. Farmers and herders are in constant conflict resulting from 
competition over the limited available arable land resources. Some of the major causes of these conflicts 
include the destruction of crops and contamination of streams by cattle, cultivation of cattle routes by 
farmers and sexual harassment of women by nomads. These conflicts result to reduction in output and 
income of both the farmers and nomads in addition to the loss of lives and destruction of property. 
These conflicts can be controlled through the adoption of ranching system of cattle production and also 
a synergy between security agencies and other relevant stakeholders like Miyetti Allah Cattle Breeders 
Association of Nigeria and Farmers Association.

Abstract No. 616

Agricultural wastes: Concept and byproduct utilization

Shalini1, Jaivir Singh1, Suresh Chandra1, Vijay Kumar2, Ankita Trivedi1

1Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, India. 2Central Institute of Plastics 
Engineering and Technology, Bhubneshwar, India 
shalini.pundhir12@gmail.com

Agricultural wastes are the residues from the growing and processing of raw agricultural products 
such as fruits, vegetables and crops etc. These wastes are the non-product outputs of production and 
processing of agricultural products that may contain material that can be beneficial for mankind but 
economic values are less than the cost of collection, transportation, and processing. Agricultural waste 
called agro-waste  comprises of animal waste, food processing waste (only 20% of maize is canned and 
80% is waste), crop waste (corn stalks, sugarcane bagasse, drops and culls from fruits and vegetables, 
prunings) and hazardous and toxic agricultural waste (pesticides, insecticides and etc). The organic wastes, 
especially manure generated by animals, if improperly managed or left untreated,can result in significant 
degradation of soil, water and air quality. Most of the agricultural by-product are not used economically. 
The most prominent example of this is rice straw, sugarcane bagasse etc. They are burned in the field, 
creating economic waste as well as environmental problems like air pollution, smog formation, loss of 
soil moisture etc. The presence of heavy metal ions is a major concern due to their toxicity to many life 
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forms. Studies on the treatment of effluent bearing heavy metal have revealed adsorption to be a highly 
effective technique for the removal of heavy metal from waste stream and activated carbon has been 
widely used. Expanding agricultural production has naturally resulted in increased quantities of livestock 
waste, agricultural crop residues and agro-industrial by-products.

Abstract No. 617

Strengthening agricultural innovation systems

Shalini1, Jaivir Singh1, Suresh Chandra1, Vijay Kumar2, Ankita Trivedi1

1Sardar Vallabhbhai Patel University of Agriculture and Technology, Meerut, India. 2Central Institute of Plastics 
Engineering and Technology, Bhubneshwar, India 
shalini.pundhir12@gmail.com

Innovation is defined as the process of making improvements or solving problems by introducing 
something new, though importantly these need not be intrinsic improvements and novelties. Agricultural 
change is the realization that many changes and improvements are small and incremental rather than 
large and radical, and involve adaptations to fit with (new) local circumstances, rather than wholesale 
adoptions of technologies brought from outside. Agricultural innovation often also concerns different 
actors, namely ordinary farmers and ordinary craftspeople in their fields or barns, as well as a different 
type of knowledge transfer, namely that from farmer or craftsperson to child or apprentice. Agricultural 
innovations, small and large, have been catalysts for bigger changes, such as tying people to land, land 
ownership, population growth, specialization and social hierarchy, wealth and prestige acquisition, 
colonization of agriculturally marginal land, increases in production, and, ultimately, the rise of the state 
and our own modern world. Many improvements in agriculture are small, incremental steps, though not 
implying that these occur only within agriculture. For example, when farmers experiment with better weed 
control, new types of fodder, improvement in seed germination, modifications to tools, etc., this is not 
always seen as ‘innovation’, since these alterations are often ‘induced’ from minor changes in circumstance 
or by chance recognition, and not made by specialist inventors. Crucially, we are looking here not simply 
at farmers adopting newly introduced technologies, but adapting existing ones.

Abstract No. 715

New horizons of agricultural education and research in Uttar Pradesh  
during 2013- 2017

Rajendra Kumar
Division of Genetics,ICAR-IARI, New Delhi, India. UP Council of Agricultural Research, Lucknow, India 
rajendrak64@yahoo.co.in

Uttar Pradesh Academy of Agricultural Sciences, the first state level agricultural academy in the country 
as an autonomous organisation, was established at Lucknow. The objective of this was to develop farm 
scientific temper among the masses by developing knowledgeable and informed society. With varied 
rich experience, expertise and strategic vision, rejuvenated and created a significant vibrancy in the 
activities of the U.P. Council of Agricultural Research and successfully steered diversified research and 
academic activities viz.,  initiation and adoption of several new, innovative and traditional approaches, 
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institution of competitive awards, protection of innovations through creation of state of art facilities on 
IPR, GI and Organic certification, organisation of UP Agricultural Science Congress, Annual workshop, 
hybrid seed testing of private sector,   revolving fund, oject’s external evaluation system, and operation 
of >100 innovative & traditional inter institutional collaborative projects, designing of proposal drafts for 
U.P. State Agriculture University Act amendment 2014, U.P. Agriculture Education & Research Act 2017 
and brining of several publications, etc.

Abstract No. 720

PG diploma in plant health management (PGDPHM) – A unique course intended for 
sustainable agriculture

G Jayalakshmi, IAS, Ch. Sreenivasa Rao, OP Sharma
National Institute of Plant Health Management (NIPHM), Rajendranagar, Hyderabad 500030
jdagroniphm-ap@nic.in

National Institute of Plant Health Management (NIPHM), Hyderabad is a premier institution under 
Department of Agriculture, Cooperation and Farmers Welfare (GoI) engaged in promoting environmentally 
sustainable plant health management practices in diverse and changing agro-climatic conditions besides 
extending policy support to Central and State Governments. The institute is conducting one year PG 
Diploma Course in Plant Health Management (PGDPHM) since last eight years. The course is aimed to 
develop a highly committed and competent cadre of agricultural professionals in PHM, Biosecurity and 
Pesticide Management in India. The course is designed to expose the participants to the science and 
practice of understanding and overcoming the biotic and abiotic factors that limit plants from achieving 
their full genetic potential as crops. The course is offered to in-service officials (20 students) nominated 
by Government as well as to fresh graduates in agriculture/ horticulture or life sciences.  The course is 
highly practical and field exposure oriented. The students get hands on experience in agroecosystem 
analysis, ecological engineering, biological control of pests using BCA, biopesticides, EPN, EPF, biofertlizers, 
production protocols of bioinoculants, etc. It has been observed that soon after completion of Diploma 
course, majority of students get absorbed in private industries/organisations or establish their own 
enterprise. The course is also helpful in securing place in national and international institutes for further 
studies. 

Abstract No. 826

R resources for designing and analysis of agricultural experiments

Sukanta Dash
ICAR-Indian Agricultural Statistics Research Institute
mandal.stat@gmail.com

Experimentation is an integral component of many agricultural research studies. Proper designing of 
experiments gives answer to questions of the experimenter and also makes efficient use of available 
resources. Depending on the nature of experimental material and objectives of the experiment, a number 
of designs such as completely randomized designs, randomized complete and incomplete block designs, 
row-column designs, split plot designs, strip plot designs, response surface designs, designs for mixture 
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experiments etc. are used and are available in literature for single and multi-factor experiments. The 
objective of this paper  is to present an overview of resources which are available in R software, which is 
one of the most widely used open source and free software, to generate various experimental designs 
and analyze data from such designed experiments.
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Abstract No. 928

Development of novel genetic resources for biotic stress resistance in wheat

Vinod1, J. B. Sharma1, S. K. Jha1, Niharika Mallick1, Niranjana M.1, B.R. Raghu2,1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-Indian Institute of 
Horticultural Research, Bengaluru, Karnataka, India 
vinod.genetics@gmail.com

Wild relatives of   wheat constitute a vast reservoir of useful genes which can be exploited in wheat 
improvement programmes. At Division of Genetics, IARI, New Delhi more than 250 accessions of wild and 
related species are being maintained which include species from primary, secondary and tertiary gene 
pools. Transfer of genes from species belonging to primary gene pool is relatively easy by homologous 
paring between chromosomes of wheat and wild species. However, gene transfer from secondary and 
tertiary gene pools may require induction of homoeologous paring by manipulating 5B chromosome 
or use of Ph mutants. Several accessions of wild species being maintained at IARI showed high degree of 
resistance to various diseases. Some of these species such as T. monococcum (2n=2x=14, genome AA), 
Ae. markgrafi (2n=2X=28, genome CC), Ae. speltoides( 2n=2X=14, genome SS), T. timopheevii ( 2n=4x=28, 
genome AAGG), T. militinae (AAGG, 2n=4X=28) and T. spelta (AABBDD,  2n=6X=42) have been utilized 
with a view to transfer resistance to various biotic stresses. A large number of Introgression Lines (IL) 
have been developed over a period of   twenty years which carry resistance to rusts, powdery mildew 
and Karnal bunt. Cytological analysis was undertaken and cytologically stable ILs have been identified in 
some of the backcross lines. Molecular mapping of rust resistance genes in some of these IL is underway. 
These ILs provide novel genetic resources for rust resistance in wheat.

Abstract No. 929

Studies on flowering behaviour, seed yield and quality in parental lines of single cross 
maize hybrids for successful seed production

Reza Joudaki, Sudipta Basu, Vishwanath Sharma, Monika A Joshi, Anjali Anand, Archana Singh 
ICAR-IARI, New Delhi, India 
sudipta_basu@yahoo.com

The climate change regime especially the variations in temperature have immense effect on   seed 
production potential of  maize. The present study was undertaken to evaluate the performance of parental 
lines under different sowing dates and assess the feasibility of parental line multiplication and hybrid 
seed production of single cross maize hybrids under different temperature regimes. Parental lines of 
four public bred single cross maize hybrids; BML6, BML7, VQL1, VQL2, HKI193-1, HKI163, CM150, CM151 
were sown on six planting dates in monsoon, winter and spring summer season. The temperature and 
RH had significant effect on field emergence, early vegetative growth, flowering traits, synchronization 
behaviour,  seed yield and quality of the parental lines under different planting dates. Non-synchronization 
of flowering in parental lines was least  in monsoon(1.75 days) followed by  spring summer (4.25 days) and 
maximum in winter (6.25 days) season.   Among parental lines performance related to seed production 
traits, were least influenced in CM150 and CM151; moderately in VQL-1 and VQL-2, HKI193-1, HKI 163 and 
most affected in BML6 and BML7 under different sowing dates. Seed quality  was   better in monsoon 
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produce than other seasons. The study concluded that parental line multiplication and hybrid seed 
production was feasible both in monsoon and spring-summer season but not in winter season of above 
parental lines under Delhi conditions. In spring summer season, staggered sowing (4-5 days) and pre- 
sowing seed enhancement [hydro priming (17h) followed by dry dressing with Thiram @2.5g/kg seed]  of 
the parental lines is recommended for achieving perfect nicking during commercial seed production. 

Abstract No. 930

Improving access to finance through farmer producer organizations: A case study from 
FPOs of Telangana

Pramod Kumar, Manaswi B.H., Anbukkani Perumal, Prakash P, Amit Kar, Girishkumar Jha 
ICAR-IARI, New Delhi, India 
pramod.iari@gmail.com 

The Farmer Producer Organization is a legal entity comprising of any type of primary producers viz. 
agriculture, handicrafts, forestry etc.. GoI amended the Companies Act, 1956 to include collectivization 
of the large section of primary producers to function as independent companies. SFAC is recognized as 
the nodal agency by the GoI in the promotion of FPOs in the country. Different state departments and 
central level agencies are involved in mobilizing the primary producers into producer organizations 
under various schemes like Paramaparagat Krishi Vikas Yojana (PKVY), Rashtriya Krishi Vikas Yojana (RKVY) 
and Vegetable initiative for Urban Cluster (VIUC) etc. The SFAC and NABARD are promoting FPOs in the 
country. The study members and non-members of FPOs of Telangana revealed that the dependency on 
non-institutional sources for availing credit less for member farmers (8.2 %) while the same was more 
for non-member farmers (10.2 percent). There was an impressive increase in the crop loans availed up 
to 14 percent with the beneficiaries of FPO. The average ratio of overdue amounts to total outstanding 
amounts was higher (52.71) for non-member farmers than the members of FPO (48.02). It was found 
that the expenditure on productive purposes like seeds, FYM, machinery etc are more with the member 
farmers than the non-member. Whereas, the expenditure on, education, consumption were greater with 
the non-member farmers. Thus the promotion of FPO would help enable the farmers to access a greater 
amount of credit from institutional sources and would facilitate in improving the repayment of loans.

Abstract No. 931

Transfer of leaf rust resistance gene, LrTrk in Triticum turgidum var. durum cv. Trinakriya 
to bread wheat varieties HD2967, HD2733 and HD2932

S.K. Jha1, Vinod.1, Niharika Mallick1, J.B. Sharma1, M Sivasamy2, Niranjana M.1, Aanchal M. Vishen1, Sachin 
Kumar1, Priyanka Aggarwal1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India
2Regional Station, ICAR-Indian Agricultural Research Institute, Wellington, Tamil Nadu, India 
jhashail78@gmail.com

Three bread wheat varieties, HD2967, HD2733 and HD2932 were improved for leaf rust resistance by 
transferring LrTrk from Triticum turgidum var. durum cv. Trinakriya following marker assisted foreground 
and background selection. Leaf rust caused by Puccinia triticina Eriks. is the most common and widespread 
disease of wheat. Parents were crossed to generate F1 generation. F1plants showed semi sterility due to 
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presence of univalents. F1 plants were backcrossed to respective recurrent parents to generate BC1F1 
generation. Parental polymorphism was conducted using 650 SSR markers specific to only A and B genome 
of wheat as durum wheat does not carry “D” genome. A total of 143, 119 and 126 SSR markers were found 
to be polymorphic between donor parent Trinakriya and recipient parents HD2967, HD2733 and HD2932 
respectively. Linked and validated SSR marker, Xgwm234 was used for foreground selection of LrTrk in 
each backcross generation which produced a 269bp fragment in resistant plants. Plants carrying LrTrk in 
BC1F1 generation were further selected for background recovery. Plants carrying maximum recovery 
were backcrossed to generate BC2F1 seeds. Plants in BC2F1 generation were selected in a same way as 
it was done in BC1F1 generation and selected plants were selfed to generate BC2F2 generation. In BC2F2 
generation NILs of three varieties were identified carrying homozygous LrTrk. 

Abstract No. 933

Functional characterization of MIZU-KUSSEI1 (MIZ1) gene from wheat

Sneha Tiwari1,2, P.K Paul2, Monika Dalal1

1ICAR-National Research Centre on Plant Biotechnology, New Delhi, India,
 2Amity Institute of Biotechnology, Amity University, Noida, India 
snehabiotech23@gmail.com

MIZU-KUSSEI1 (MIZ1) plays an essential role in root hydrotropism and drought avoidance in Arabidopsis. 
However, its function still remains unexplored in crop plants. In this study, expression of MIZ1 gene 
was analyzed in different tissues in Arabidopsis and wheat. The CDS of MIZ1 (891 bp CDS) was cloned 
from wheat cv. Raj3765. For functional analysis, TaMIZ1 was cloned into a binary vector under CaMV35s 
promoter and was transformed into Agrobacterium. Transgenic Arabidopsis over expressing TaMIZ1 was 
developed by Agrobacterium mediated floral dip method. Osmotic stress tolerance of two independent 
over expression lines (T4) TaMIZ1-ox4 and TaMIZ1-ox7 were analyzed on MS medium supplemented 
with mannitol (0, 150 and 300 mM). The transgenic lines produced longer roots under osmotic stress as 
compared with that of wild-type. To elucidate the regulation of TaMIZ1 gene, full length promoter (-1497 
to -1; 1497bp) and three 5′ promoter deletion fragments of TaMIZ1 gene were isolated and fused with 
GUSreporter gene, and promoter::GUS reporter transgenics were developed.  Molecular and histochemical 
analysis in GUS reporter transgenic Arabidopsis (T3) showed that the full length promoter expresses in all 
tissues. The promoter region upstream to -946 is essential to drive the expression of MIZ1 in roots, stem 
and siliques. Thus, TaMIZ1 and its promoter cloned in this study may be useful to improve the drought 
tolerance of wheat.

Abstract No. 942

Genotypic specificity in durum lines leading to recalcitrant Durum x Ae. tauschii crosses

Souliha Rasool1, Puja Srivastava2, Sandhu SK2, Bains NS2

1IARI, New Delhi, India
 2PAU, Ludhiana, India 
souliha.rasool@gmail.com

Synthetic hexaploids developed using bridge cross approach between tetraploid wheat (T. durum, T 
dicoccoideetc) and Ae. tauschii are a source of much desired genetic variation in wheat. An attempt for 
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development of synthetic hexaploids was taken via bridge cross approach. Strong genotypic specificity was 
observed in the success of crosses. Five T. durum varieties (PBW 114, PDW 233, PDW 291, PDW 314, WHD 
943) and one T. dicoccoides line (T. dicoccoides 360) were crossed with a set of 23 Ae. tauschii accessions. 
The seed formation was not observed in all the attempted crosses. Only 22 crosses were successful out 
of 115 cross combinations. Among the five durum lines used, PBW 114 showed seed formation with 15 
Ae. tauschii lines while WHD 943 crossed successfully with only three lines. Not surprisingly PBW 114 
has found maximum use for synthetic hexaploid development in earlier studies at PAU in Dept of Plant 
Breeding and Genetics as well as School of Agricultural Biotechnology. 

A set of 14 synthetic hexaploids thus generated were characterized for different morphological and yield 
traits. These hexaploids were evaluated in randomized block design with three replications.

Abstract No. 944

Genetic transformation of wheat using apical meristem as explants and over expression 
TaSKP1 

Praful Jaiswal1,2, Sharmistha Barthakur1, A.N Sahi2

1ICAR-National Research Centre on Plant Biotechnology , New Delhi, India
 2Amity Institute of Biotechnology, Amity University, Noida , Uttar Predesh, India 
jaiswalpraful1987@gmail.com

Ambient temperatures have increased since the beginning of the century and are predicted to continue 
rise causing heat stress which is a severe threat to wheat production particularly during reproductive and 
grain-filling phase resulting in loss of yield and poor grain quality. The ubiquitin proteasome system (UPS) 
functions within the cytoplasm and nucleus to modulate the levels of regulatory proteins and to remove 
miss folded or damaged proteins that may accumulate as a result of exposure to various stresses. S-phase 
kinase associated protein (SKP) which is one of the components of UPS and to has been demonstrated to 
have an essential role in heat stress. Here, Agrobacterium mediated transformation of wheat was carried 
out using an optimized regeneration and transformation protocol using apical meristem of germinating 
seeds. Popular cultivar HD2967 and Skp1 gene from wheat cloned in binary vector pCAMBIA 1302 
harboring hygromycin antibiotic marker and GFP reporter gene was utilized to overexpress Skp1in 
bread wheat. Putative transformants in T3 generation after antibiotic screenings have been confirmed 
by southern and PCR analyses. All transformants looked morphologically normal and stable transgenic 
are now being further functionally characterized under various heat regimes with an aim to develop high 
temperature tolerant plants.
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Abstract No. 945

Mapping the quality of mutant wheat seeds under terminal heat stress

Sumedha Ahuja1, Bhavya Sharma1, Kirti Arora1, Raja Hussain1, Shahnoor Alam1, Jyoti P. Singh1, Suman 
Bakshi2, Sanjay Jambhulkar2, Suneha Goswami1, Ranjeet R. Kumar1, Shelly Praveen1

1Division of Biochemistry, Indian Agricultural Research Institute (IARI), New Delhi, India
 2Nuclear Agriculture & Biotechnology Division, Bhabha Atomic Research Center, ,Trombay, Mumbai, India 
sumedhabiochem@gmail.com

Global warming is a major threat for agriculture and food security, and in many cases the negative impacts 
are already apparent. Wheat is one of the most important staple food crops and is highly sensitive to the 
heat stress (HS) during reproductive and grain-filling stages. It causes denaturation and aggregation of 
key enzymes involved in different pathways and affects the quality of the grains. Ionizing radiations have 
been widely used for crop improvement through induced mutagenesis. Determination of optimum dose, 
radio sensitivity and treatment conditions are most essential for genetic manipulation through induced 
mutation. Here, we analyze the seed quality parameters of forty (40) wheat mutants (M7-stage) produced 
by Bhabha Atomic Research Center, Mumbai.  The endospermic tissue and harvested seeds of mutant lines 
i.e. TAM 1 to TAM 40 were characterized using different biochemical markers like starch synthase activity 
(SS), amylases activity, starch content, amylose and amylopectin accumulation. Our findings observed TAM 
26 to be the best performer under HS, as compared to other mutant lines. The specific activity of amylase 
in harvested seeds was observed maximum in TAM 4 (5.0 U/mg protein), showing low quality and content 
of starch. Gel-based proteomic analysis showed appearance of many new proteins in TAM26 under HS, 
as compared to other mutant lines. There is a need to further validate the performance of TAM26 under 
different locations in order to use it as thermotolerant cultivar. 

Abstract No. 946

Comparative RNA-Seq analysis reveals a complex regulatory network for MYMV 
resistance in mungbean (Vigna radiata)

Gyan P. Mishra1, Harsh K. Dikshit1, Ranjeet R. Kumar1, Dwijesh Mishra2, Subodh Sinha1, Muraleedhar Aski1, 
Akanksha Singh1, Megha Aggarwal 1, Atul Kumar1, Shelly Praveen1

1ICAR-Indian Agricultural Research Institute, New Delhi, India
2ICAR-Indian Agricultural Statistics Research Institute, New Delhi, India 
gyan.gene@gmail.com

MYMV is the most damaging disease of mungbean worldwide. The molecular mechanism of MYMV 
resistance remains largely unknown. We conducted an RNA-seq comparison between a resistant genotype 
(PMR-1) and a susceptible genotype (Pusa Vishal) of V. radiata, to understand its regulatory network in 
MYMV defense. The number of differentially expressed genes (DEGs) was found more under infected 
conditions than under control conditions in both PMR-1 (192,67,306 and 176,06,377 respectively) and 
Pusa Vishal (197,91,535 and 165,70,600 respectively). A number of defense-related genes/pathways 
were significantly induced only in PMR-1, while photosynthesis and several metabolic pathways were 
affected in more in susceptible genotype with MYMV infection. The defense associated DEGs were 
found involved in pathogen recognition, jasmonic acid (JA)-involved signaling, pathogenesis-related 
proteins, gene silencing enzymes, LRR-receptor involved kinases and WRKY-involved transcriptional 
regulation. Our results revealed a comprehensive regulatory network involved in MYMV resistance 
and provided insights into the complex molecular mechanisms of MYMV resistance in resistant  
mungbean genotype.
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Abstract No. 947

Genetic diversity analysis in early and late sown condition in common wheat (Triticum 
aestivum L.)

Anuj Kumar1, Tejbir Singh2, Pooran Chand3

1 Kisan P.G. College, Simbhaoli, Hapur, India
 2Kisan P.G. College, Simbhaoli, Hapur, India
 3Sardar Vallabhbhai Patel University of Agriculture And Technology, Meerut, India 
anujkumar271@gmail.com

In the present study, Mahalanobis (1936) generalized distance estimated by D2 -statistic has been employed 
to assess the genetic diversity among forty genotypes of common wheat in two diverse environments 
i.e. early and late planting. Based on D2 analysis, the forty genotypes were grouped into seven (early 
planting) and six (late planting) clusters, respectively. Maximum numbers (11) of genotypes were 
grouped into cluster V (early planting) and cluster I (late planting). However, in pooled analysis of data, 
the forty genotypes were grouped into six clusters and maximum numbers (14) were grouped in cluster 
IV showing the role of environment and gxe interaction in clustering the genotypes. It was observed 
that genetic diversity arise due to geographical suppression or due to genetic barriers to crossability. It 
is observed that maximum contribution to the genetic divergence was made by grain yield and days to 
maturity. Thus, study of genetic divergence helps in the selection of genetically divergent parents for 
their exploitation in hybridization programmes. It measure the degree of diversification and determines 
the relative proportion of each component character to the total divergence.

Abstract No. 948

Physiological and biochemical responses of sorghum genotypes for early drought stress

K Rajarajan1, K Ganesamurthy2, P Jeyakumar2, M Raveendran2, B Selvi2

1Central Agroforestry Research Institue, Jhansi, India
2Tamil Nadu Agricultural University, Coimbatore, India 
krajarajantnau@gmail.com

The drought situation most commonly prevails in the world’s semi-arid areas due to insufficient, unevenly 
distributed, and unpredictable rainfall. Sorghum is an important dietary staple food for millions of 
people in this region, but it is greatly affected by drought stress. Hence, there is a need to understand 
the natural genetic variation in the traits related to drought tolerance which can further help in genetic 
improvement. This study comprised of five sorghum genotypes (ICSR93001, ICSR24001, DRT1030, ICSV587, 
and IS3552). The pot culture experiment was conducted during 2017 at Department of Crop Physiology, 
TNAU, Coimbatore, with two treatments and three replications. The 25 day-old plants were subjected to 
drought stress for a period of 10 days by withholding water. Another treatment with regular irrigation 
served as control. The physiological and biochemical traits viz. SPAD total chlorophyll content, relative water 
content, net photosynthetic rate, net transpiration rate, stomatal conductance, proline content, osmotic 
adjustment, root length, and intrinsic water use efficiency were used to estimate drought tolerance. The 
results indicated that under the stress, ICSV587 performance better than other genotypes for key traits 
like net photosynthetic rate, transpiration rate, stomatal conductance, relative water content, and intrinsic 
water use efficiency. This genotype also showed moderate expression for other traits like SPAD chlorophyll 
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content, proline accumulation, osmotic adjustment, and higher dry root weight. Further investigation 
with a large number of genotypes might enable identifying drought-tolerant genotypes for the use in 
sorghum breeding programme.

Abstract No. 955

Screening for Bhendi YVMV and interspecific hybridization in okra (Abelmoschus species)

Ramesh Yadav, Mahesh Badiger , BS Tomar
IARI, New Delhi, India 
rkyadavneh@rediffmail.com

Production of okra [Abelmoschus esculentus (L.) Moench] in India suffers from several biotic stresses such 
as Bhendi Yellow Vein Mosaic Virus (BYVMV) and insect pests, like whitefly, jassid and fruit borer. Wild 
relatives of okra are important sources of resistance to these biotic stresses. However, their exploitation 
is limited due to the less information available on interspecific hybridization. Keeping above in view, 
48 accessions of 6 different Abelmoschus  species were screened against these biotic stresses and 3 
accessions from 3 different wild species (A. moschatus, A. manihot var. tetraphyllus and A. caillei) were 
used for hybridization with the cultivated type (Pusa A-4). The interspecific hybrids suffered from strong 
pre-zygotic barriers like reduced and delayed in-vivo pollen germination, low pollen tube penetration 
and pollen tube deformations, which resulted in reduced fruit and seed set. However, A. caillei (IC306722) 
and A. manihot var. tetraphyllus (IC90476-1) were found bidirectionally crossable with A. esculentus (Pusa 
A-4), but hybrids were sterile due to abnormal meiosis. SSR markers AVRDC-Okra77 and AVRDC-Okra21 
confirmed hybridity of Pusa A-4 X IC141055 (A. moschatus); AVRDC-Okra77 confirmed hybridity of Pusa A-4 
×IC 90476-1 (A. manihot var. tetraphyllus), and AVRDC-Okra56 confirmed hybridity of Pusa A-4 × IC306722 
(A. caillei). These markers can be further explored for BYVMV resistant gene tagging. F1 were back-crossed 
to develop advanced generation for further studies. Some BYVMV-resistant segregants coupled with 
horticulturally desirable traits could be isolated which can be further improved for the desirable traits. 

Abstract No. 957

Carbon partitioning in wheat grains under nitrogen stress

Alka Bharati, Chetan Kumar Nagar, Subodh Kumar Sinha, Pranab Kumar Mandal 
National Research Center on Plant Biotechnology , New Delhi, India 
chetankrnagar@gmail.com

Nitrogen Use Efficiency (NUE) of Wheat, a second most produced staple food in the world, is only 40-50%. 
Remaining N is lost in the environment causing pollution and also enhances the cost of cultivation. Hence, 
improvement of NUE in wheat is extremely important. Broadly, NUE has two components, nitrogen uptake 
efficiency (NUpE), which is nitrogen (N) acquisition by the plant per unit of available nitrogen in the soil; 
and Nitrogen Utilization Efficiency (NUtE), which is yield per unit of acquired nitrogen by the plant. In 
cereal crops, grain yield is product of sink capacity and filling efficiency. Sink capacity depends on many 
morphological attributes whereas filling efficiency primarily depends on efficient starch biosynthesis. 
Therefore,a study has been taken up to understand the effect of N stress on starch biosynthesis and 
grain filling in wheat. Contrasting sets of wheat genotypes for N-stress response to grain filling were 
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grown under N-optimum and N-stress conditions and 14C labelled sucrose was fed in vivo during grain 
development. Partitioning of carbon was measured in different components such as starch, free sugar, 
sugar phosphate, free amino acid and different protein fractions. Difference in specific activity of 14C in 
the contrasting genotypes and under N stress reveals the regulation in grain filing, which is probably 
leads to NUtE.  

Abstract No. 958

VIGS: A novel gene silencing technology for aiding crop breeding

Muthappa Senthil-Kumar
National Institute of Plant Genome Research, New Delhi, India 
skmuthappa@nipgr.ac.in

Virus-induced gene silencing (VIGS) is an efficient tool for targeted suppression of endogenous gene 
expression, thereby for developing crops deficient in the trait of interest. In light of recent advances in 
VIGS technology in our laboratory, the prospects of using VIGS for various applications in modern plant 
biology have expanded. Targeted gene silencing achieved by VIGS vectors has been used for conventional 
and molecular breeding that are aimed at crop improvement. For example, VIGS has been applied on 
parental line that has delayed flowering to silence a gene that negatively regulates flowering. Through this, 
flowering time was advanced, thus facilitating synchronized flowering and effective crossing for generating 
F1 hybrids. Similarly, VIGS has been used to favorably manipulate other processes that facilitate plant 
breeding. I will present the overview of the recent advances made in the utilization of VIGS technology 
for yield improvement through conventional breeding. I will also enumerate how VIGS can be used to 
dissect the functional relevance of genes from complex QTLs. This approach has immense potential to 
facilitate marker-assisted selection and crop improvement through molecular breeding. Further, VIGS 
has been demonstrated for connecting two different trait improvement approaches namely, transgenic 
and breeding. In this regard, I will elaborate on selection and functional characterization of genes that 
are identified as a part of plant breeder’s trait. Overall, the application of VIGS, a novel, and new gene 
disruption technology, in yield improvement will be discussed. 

Abstract No. 963

Breeding to change stem type from indeterminate to semi-determinate and determinate 
leads to increased harvest index in chickpea.

Harshavardhana Y S1, Venkatraman Hegde1, Shailesh Tripathi1, R. S. Raje1, P. K. Jain2, Kishor Gaikwad2, 
Dipankar maiti3, C.V. Singh3, Gyanendra Singh 1, Mukesh Kumar Sharma1

1Division of Genetics, ICAR-IARI, New Delhi-110012, New Delhi, India
 2National Research Centre on Plant Biotechnology, ICAR-IARI, New Delhi-110012, India
 3CRURRS, ICAR-NRRI, Hazaribhag, Jharkhand-825302, Hazaribhag, India 
harshavardhan60014@gmail.com

Chickpea cultivation in India can be broadly classified into long, medium and short duration environments 
of northern Indian plains & hills, central India and Peninsular India, respectively. Unlike central and Peninsular 
India, major constraint of chickpea yield in northern India is the poor harvest index (HI) and not biomass 
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production. The chickpea crop in northern India accumulates up to 8 to 9 t ha-1 of biomass whereas the HI 
in some of the extensively cultivated modern cultivars is only 0.30-0.35. Lower HI is attributed mainly to 
its indeterminate stem that leads to excessive vegetative growth whenever soil moisture and temperature 
conditions are favorable. The accumulation of excessive vegetative biomass leads to strong within plant 
competition between reproductive and vegetative growth for assimilate partitioning thereby reducing 
fruit set. An evaluation of indeterminates, semi-determinates and determinates for grain yield, biomass, 
HI and other agronomic traits at ICAR-IARI, New Delhi and ICAR-IARI, Jharkhand showed that some of the 
semi-determinates and determinates were relatively early and produced significantly a greater number 
of secondary branches, seeds/pod, seeds/plant and higher HI compared to indeterminates. One of the 
semi-determinates produced the highest grain yield of 3.5 t/ha with the HI of 54.4%. BGD2701-63 (57.34%) 
and BG3078-1 (56.23%) among semi-determinates and BGD2701-79 (60.79%) among determinates were 
significantly superior in HI compared to the indeterminate parent, BGD72 (47.24%). Harvest index reflects 
the partitioning of photosynthate between the grain and the vegetative plant and improvements in HI 
emphasize the importance of carbon allocation in grain production.

Abstract No. 964

Evaluation of morphological and physiological traits associated with seed vigour and 
longevity in soybean.

Dharampal Singh, sunny Kumar Mundotiya, S. K. Jain, Monika A. Joshi 
ICAR-IARI, New Delhi, India 
pooniadharmpal84@gmail.com

Soybean seed has poor viability and field emergence due to its inherent seed structure and composition, 
and hence, more susceptible to mechanical injury leading to faster deterioration and loss in seed quality. 
In the present study, eighty eight soybean genotypes were characterized on the basis of morphological, 
crop habit and duration, pod and seed development traits for seed longevity. A total of thirty six descriptors 
comprising various plant, leaf, flower and seed traits were recorded. Significant variability was observed 
with respect to growth habit, 50% flowering, plant height and shattering behavior. Majority of the 
genotypes were semi-erect and had pointed ovate leaves. Promising genotypes were selected on the 
basis of good plant vigour and disease resistance. Distinct classes could be made on the basis of plant 
and seed vigour: for high vigour and low vigour groups; represented by EC39098, IC90755, PLSO6A; 
and CAT582, CAT356, IC317660; respectively. Germination percentage of high vigour genotypes ranged 
from 83 to 95 percent and for low vigour genotypes ranged from 75 to 85 percent. Various seed quality 
parameters like vigour indices, electrical conductivity, and dehydrogenase activity were also computed 
to select the promising ones for further molecular studies. 
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Abstract No. 965

Polyphyletic origin of cultivated rice based on key agronomically important and 
domestication genes

Nisha Singh1,2, Vandna Rai1, Sukhjeet Sidhu2, Nagendra Singh1

1ICAR – National Research Centre on Plant Biotechnology, New Delhi, India
 2I. K. Gujral Punjab Technical University, Jalandhar, Punjab, India 
singh.nisha88@gmail.com

The origin and domestication of rice has been a subject of considerable debate in the post-genomic 
era. Here, analyzed haplotype networks and phylogenetic relationships in a diverse set of genotypes 
including Indian O. nivara / O. rufipogon wild rice accessions and representative varieties of four rice cultivar 
groups based on pericarp color (Rc), hull color (Bh4), grain size (GS3) and ten different starch synthase 
genes (GBSSI, SSSI, SBE3, SSIIa, SSIIb, SSIIIa, SSIIIb, SSIVa, SSIVb andIAS2). Aus cultivars appear to have the 
most ancient origin as they shared the maximum number of haplotypes with the wild rice populations, 
while Indica, Japonica and Aromatic cultivar groups showed varying phylogenetic origins of these genes. 
Starch synthase genes showed higher variability in cultivated rice than wild rice populations, suggesting 
diversified selection during and after domestication. O. nivara / O. rufipogon wild rice accessions belonging 
to different sub-populations shared common haplotypes for all the 13 genes analyzed. Our results using 
newly custom designed 50K genic-SNP genotyping chip support polyphyletic origin of cultivated rice 
with a complex pattern of migration of domestication alleles from wild to different rice cultivar groups. 
The findings provide novel insights into evolutionary and domestication history of rice. These studies 
provide evidence that Aus and Indica group of rice cultivars were domesticated in the Indian subcontinent, 
where they have their closest wild relatives. These findings will help accelerated utilization of wild rice 
germplasm for genetic improvement of rice cultivars especially for impending climate changes.

Abstract No. 966

Molecular detection tools for major diseases of sugarcane: An over view of work done 
in India

Sangeeta Srivastava, A.D. Pathak 
ICAR-Indian Institute of Sugarcane Research, Lucknow - 226002, India 
sangeeta_iisr@yahoo.co.in

Sugarcane is an important industrial crop of the world that suffers from several diseases which affect the 
productivity of the crop. Effective disease management is mainly dependent on the availability of resistant 
genotypes, disease-free seed cane, recommended management practices and timely detection of 
pathogens. Recent advances in molecular biology have led to the development of innovative methods 
for detection, diagnosis and identification of pathogens in India. In this context, extremely sensitive and 
specific PCR based detection assays have been developed to spot the incipient infection of C. falcatum 
and S. scitamineum (causing red rot and smut diseases of sugarcane) in nodal bud-scales and apical 
meristem of seed cane even if the inoculum concentration is quite low. Accurate and reliable methods to 
detect and identify sugarcane grassy shoot (SCGS) phytoplasma (often confused with white leaf disease 
and mineral deficiency symptoms in sugarcane) in infected plants vis-a-vis disease transmitting insect-
vector (Deltocephalus vulgaris) have been developed using PCR-based amplification of  rRNA genes and 
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intergenic spacers of SCGS phytoplasma.  A multiplex PCR assay has been developed to detect these 
pathogens simultaneously. M-RT-PCR has also been developed for three major RNA viruses of sugarcane; 
sugarcane mosaic (SCMV), sugarcane streak mosaic (SCSMV) and sugarcane yellow leaf virus (SCYLV).  

Since elimination of diseased seed cane is a critical step in controlling the diseases, an integrated approach 
involving detection of pathogen in seed cane, resistant varieties, specific markers in selection process, 
appropriate and timely application of disease control measures and strict quarantine procedures would 
be useful to manage sugarcane diseases in the current scenario.

Abstract No. 976

Application of paclobutrazol increases number of flowers and pods per plant, and pod 
yield of groundnut

Ram A Jat, P. V.Zala
ICAR- Directorate of Groundnut Research , Junagadh , India 
rajatagron@gmail.com

Excessive vegetative growth due to cloudy weather during rainy season is one of the major constraints to 
get higher pod yield of groundnut in Gujarat. Excessive vegetative growth leads to poor/unsynchronised 
flowering, lower peg setting and less number of mature pods per plant (Nigam, 2015). To counter excessive 
vegetative growth farmers sow groundnut at wider spacing (60 or 75 cm ) instead of recommended 
45 cm in Virginia bunch varieties. Therefore, there is need to identify suitable hormone for retarding 
vegetative growth and increase number of flowers and pods per plant to increase crop yield. Keeping 
in view above, a field experiment was conducted during kharif 2017 to evaluate the effects of growth 
hormones on productivity of groundnut. The treatments were: control (water spray), paclobutrazol@75 
ppm, paclobutrazol@100 ppm, NAA@40ppm, and GA@20 ppm. The experiment was conducted in 
randomized block design with three replications. 

Application of paclobutrazol@100 ppm was found to reduce plant height at harvest significantly as 
compared to control. Similarly, treatment with paclobutrazol@100 ppm increased number of flowers 
(76.3), immature (5.1) and mature (13.4) pods per plant as compared to control (65.2, 2.9, and 12.0, 
respectively). The increase in yield attributes with the application of paclobutrazol@100 ppm resulted 
into significant increase in pod yield which was 12.7 percent higher as compared to control. However, 
haulm yield was decreased with the application of paclobutrazol@100 ppm (3509 kg/ha) as compared 
to control (3970 kg/ha).

Abstract No. 986

Impact of seed size on growth and yield related traits in durum wheat (Triticum durum L.)

Tejbir Singh, Rajesh Kumar 
Kisan P.G. College, Simbhaoli , Hapur, India 
drtejbir@yahoo.com

The present study has been designed to study the impact of seed size on growth and yield related traits 
in four genotypes of durum wheat. The results of the present study indicated that in all the groups i.e. 
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small, medium and bold, the plants grown from medium and bold seeds were initially more vigorous 
than those grown from small seeds for almost all the growth characters in the four varieties studied. In the 
early stages of plant growth i.e. 3,6 and 9 week stage, the differences in mean values of plants produced 
from small, medium and bold seeds, were significant for plant height, tillers per plant and number of 
leaves per plant. However, at later stages of growth i.e. 12 and 15 week stages, the differences in mean 
values were prominant between the plants produced from small and bold seeds in almost all the varieties 
during both the years. A comparison of mean values of grain yield and its components between the 
plants produced from small, medium and bold seeds during both the years indicated that mean values 
for grain yield and other characters were relatively higher in first year than in 2nd year. Further, the mean 
differences were significant for almost all the maturity character between the plants produced from bold 
seeds and small seed and the differences were mostly non-significant between the plants produced from 
medium and bold seeds.  

Abstract No. 998
CRISPR/Cas9 mediated editing of Chalk5 gene in rice (Oryza sativa L. spp. japonica cv. 
Nipponbare).

Bal krishna Maharjan1, Sathish Kumar Ponniah1, Vibha Srivastava2, Manoharan Muthusamy1

1Department of Agriculture, University of Arkansas at Pine Bluff, Pine Bluff, USA
 2Department of Crop, Soil, and Environmental Sciences, University of Arkansas, Fayetteville, USA 
manoharanm@uapb.edu

Chalkiness is a major problem in rice that affect grain quality and price in the market. Chalkiness is 
determined by more than 80 quantitative trait loci (QTLs) located on different chromosomes of rice.  Among 
them, Chalk5 (LOC_AP014961.1) is a major QTL on chromosome 5 that contributes to chalkiness in the 
endosperm of rice grains. Chalk5 encodes a vacuolar H+-translocating pyrophosphatase (V-PPase) with 
inorganic pyrophosphate (PPi) hydrolysis and H+-translocation activity. Elevated expression of Chalk5 
is associated with chalkiness. The objective of this study is, therefore, to edit Chalk5 gene in rice using 
CRISPR/Cas9 to reduce chalkiness. Two vectors, one with two guide RNAs (gRNA) and another with three 
gRNAs, were constructed for editing the specific sites on Chalk5 (ORF2, CACT and RY/G). Agrobacterium-
mediated transformation was carried out to develop T0 plants: 26 and 29 independent events from 2 and 
3 spacers (gRNAs), respectively, were generated. PCR was carried out to confirm the presence of M13/
Ubiquitin, Cas9, hygromycin and gRNAs in T0 plants. The editing was confirmed in T0 plants in the spacer 
regions using Sanger sequencing. Editing was observed in 21 independent events containing 2 spacers 
(80.76%) and 24 independent events containing 3 spacers (82.76%). Of the six null segregants identified 
from 2 spacers and 3 spacers, editing was observed in the same region as in T0 plants.
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Abstract No. 1003

Quality Analysis of Different Parent and Stable Mutants of Wheat under Control and 
Heat Stress Condition Developed for Thermotolerance

Raja Husain1, Sumedha Ahuja1, Kirti Arora1, Shahnoor Alam1, Jyoti P. Singh1, Bhavya Sharma1, Mohd. 
Tasleem1, Suman Bakshi2, Sanjay Jambhulkar2, Suneha Goswami1, Ranjeet R.Kumar1, Shelly Praveen1

1Division of Biochemistry, ICAR-Indian Agricultural Research Institute, Pusa campus, New Delhi, NEW DELHI, India. 
2Department of Atomic Energy, Bhabha Atomic Research Center, , Mumbai, India 
rajahusain02@gmail.com

An experiment was conducted to characterize the quality parameters in different parents (P1, P2, P3) 
and stable mutants (SM2 & SM3 at M7 stage)of wheat developed for thermotolerance through gamma-
irradiation at BARC, Mumbai. During mealy stage, starch synthase activity was found to be decrease 
(1.302nmol/min/mg) in Parent3 after HS (heat stress) while, the maximum activity was observed in SM3 
(1.850nmol/min/mg) at control condition. Amylase activity was found to be decrease (2.791nmol/min/
mg) in Parent3 at control condition and the maximum amylase activity was found in P2 after heat stress 
(4.478nmol/min/mg). The percentage of starch content was observed minimum in SM2 after HS (43.2 %) 
while, the maximum starch content was found in Parent 2 in control (62.0 %). At seed harvest stage,amylase 
activity was found decrease (4.56 U/mg) in Parent 3 at control condition while, the maximum amylase 
activity was found in SM3 at control condition (5.57 U/mg). The percentage of Starch content was observed 
maximum in P1 and SM3at control (70.0 %) while, the minimum starch content was found in SM2 after HS 
(58.0 %).  The amylose content percentage was found maximum (8.70%) in SM2 at control. The minimum 
amylose content percentage was observed in SM2 after HS (7.2 %). Here we established the negative 
correlation between amylase and starch under heat stress. If amylase activity increased than starch content 
decreased. Heat stress affects the quality of wheat grains.

Abstract No. 1008

Terminal Heat: The real culprit manipulating the composition of wheat seeds by altering 
the starch metabolism

Bhavya Sharma, Sumedha Ahuja, Raja Hussain, Shah NoorAlam, Jyoti P. Singh, Suneha Goswami, Ranjeet 
R. Kumar, Shelly Praveen 
ICAR-Division of Biochemistry, Indian Agricultural Research Institute, New Delhi, India 
bhavyasharma1018@gmail.com

Majority of the world’s population depends upon wheat as cereal. Increasing temperature and 
consequent changes in climate, adversely affect the growth and development of wheat. For each degree 
rise in temperature, wheat production is estimated to reduce by 6%. High temperature increases the 
rate of reproductive development, which shortens the time for photosynthesis to contribute to seed 
production.  Starch is the most significant form of carbon reserve in wheat and other plants. Starch 
biosynthesis involves production of composite glucans and arrangement into organized form within 
starch granule. Here, we analyze the effect of terminal heat on enzymes and metabolites associated with 
starch biosynthesis pathway in two contrasting wheat cvs. HD2967 and HD3086. We observed decrease 
in the starch content in both the cultivars under HS; percent decrease was observed more in HD3086, as 
compared to HD2967. Amylases showed increase in the activity under HS; HD3086 showed high amylase 
activity, as compared to HD2967. In gel activity assay of amylases showed very distinct bands in case of 
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HD2967, as compared to HD3086. The physical mapping of ten seeds showed more length and width in 
case of HD2967 compared with HD3086. The estimation of amylose, amylopectin, starch and reducing 
sugars showed significant variations in response to terminal HS. The performance of HD2967 in terms of 
seed quality was observed better as compared to HD3086. There is a need for further characterization 
using different biochemical markers in order to use it as desirable donor for the wheat breeding program.

Abstract No. 1010

Development of transgenic wheat using mature embryo: optimization of in vitro 
regeneration and transformation protocol using TaRBP/ pCAMBIA gene construct

Namrata Pandey1,2, R. M Mishra2, Sharmistha Barthakur1

1ICAR-National Research centre on Plant Biotechnology, New Delhi, India
2Awadesh Pratap Singh University, Rewa,(M.P), India 
pandeynamrata98@gmail.com

Wheat is the most important staple crop grown all over the world. However till date there is no single 
optimized protocol for in vitro regeneration and transformation of wheat. RBPs or RNA binding protein 
involve in post transcriptional modification  that control mRNA metabolism allowing   cells to rapidly 
adapt to changing  physiological and environmental conditions. Here, a protocol has been standardized 
for wheat regeneration using mature seeds of a popular wheat cultivar HD2967. Different concentration 
of auxin, cytokinin, and gibberellin were used for optimization of wheat regeneration using mature embryos 
as explants. Number of seeds per spike varied from mature plant and next generation seeds compared 
with control HD2967. This protocol was used for wheat transformation using RBP identified and isolated 
in the lab earlier. The putative transformants after antibiotics screening are being advanced into next 
generation for molecular analysis and functional characterization.

Abstract No. 1012

Impact of seed size on growth and yield related traits in durum wheat (Triticum durum L.)

Tejbir Singh, Rajesh Kumar 
Kisan P.G College Simbhaoli , Hapur, India 
drtejbir@yahoo.com

The present study has been designed to study the impact of seed size on growth and yield related traits 
in four genotypes of durum wheat. The results of the present study indicated that in all the groups i.e. 
small, medium and bold, the plants grown from medium and bold seeds were initially more vigorous 
than those grown from small seeds for almost all the growth characters in the four varieties studied. In the 
early stages of plant growth i.e. 3, 6 and 9 week stage, the differences in mean values of plants produced 
were significant for plant height, tillers per plant and number of leaves per plant. However, at later stages 
of growth i.e. 12 and 15 week stages, the differences in mean values were prominant between the plants 
produced from small and bold seeds in almost all the varieties during both the years. A comparison of 
mean values of grain yield and its components between the plants produced from small, medium and 
bold seeds during both the years indicated that mean values for grain yield and other characters were 
relatively higher in first year than in 2nd year. Further, the mean differences were significant for almost all 
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the maturity character between the plants produced from bold seeds and small seed and the differences 
were mostly non-significant between the plants produced from medium and bold seeds.  

Abstract No. 1034

MAPK signaling cascade: Characterizing the role in heat stress- tolerance of wheat

Shahnoor Alam, Kirti Arora, Sumedha Ahuja, Raja Hussain, Suneha Goswami, Ranjeet Ranjan Kumar, 
Shelly Praveen 
Division of Biochemistry, Indian Agricultural Research Institute, New Delhi, India 
shahnooralam651@gmail.com

Wheat is staple food grain all over the world, providing 12% of the carbohydrate and 40% of the energy 
in the diet. Wheat, being highly sensitive to HS, especially during grain filling stage, drastically reduces 
the growth and yield. The problem is further likely to exacerbate with the rising temperature due to 
the climate change. Plant has, however, in built defense mechanism to protect itself from these abiotic 
stresses based on different signaling pathways. Mitogen activated protein kinase (MAPK) cascade is one 
of the major signaling pathway. Here, we have identified 64 novel MAPKs transcripts from wheat using 
de novo transcriptomic sequencing. Based on the digital fold expression, we targeted 2 novel MAPKs for 
the cloning. RT-PCR showed amplicon of ~1.5 Kb and 1.4 Kb from wheat cvs. Raj3765 and HD2985, which 
was further cloned in pGEMT Easy vector and sequenced using Sanger’s di-deoxy method. Bioinformatic 
characterization showed the presence of STKs domain in the MAPK sequence. Tissue specific expression 
analysis showed abundance of transcript in leaves and spike of thermotolerant wheat cvs. HD2985 and 
Raj3765, as compared to thermosusceptible (HD2329 and BT-Schomburgk). There is a need to study the 
accumulation pattern of MAPK in different tissue of wheat under differential HS. The activity assay of 
MAPK and characterization of phosphorylation site will help to use this potential protein as sensors of 
HS in wheat. The candidate MAPK can also be used as marker for the wheat breeding program in order 
to develop “climate-smart” crop. 

Abstract No. 1037

Expression profiling of candidate genes for photosynthetic efficiency and yield in rice

Chandrapal Vishwakarma1,2, G. Krishna Kumar1, Komal Mathur2, Vishwanathan Chinnusamy1

1Indian Agricultural Research Institute, New Delhi, India
 2Amity Institute of Biotechnology, Amity University, Noida, India 
chandrapalv29@gmail.com

Harnessing the genetic diversity in rice, the major food crop of the world, for photosynthesis, biomass and 
yield is essential to sustain the food demand of burgeoning population. Toward this objective, phenotyping 
of 185 rice germplasm lines were carried out under field conditions during kharif 2016 and 2017. Based on 
growth analysis (RGR, CGR, NAR, SLA, LAI) and agronomical traits, contrasting genotypes were identified. 
Among the growth traits, a positive and significant correlation was found between RGR, CGR and NAR, 
and SLA, LAR and LAI. Yield component traits viz., productive tiller number, grain number, test weight and 
harvest index showed positive significant correlation with each other, and with yield. Superior genotypes 
viz., IndrabaruniDhan, SahbhagiDhan and Maudamani, and inferior genotypes viz., Ghanteswari, Parijat 
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and Khao Daw Tai were further used for expression profiling of major photosynthesis genes associated 
with light reaction (PsbS), starch metabolism (ADP glucose pyrophosphorylase,  starch synthase,  starch 
phosphorylase) and sucrose metabolism (sucrose synthase, sucrose phosphate synthase, sucrose phosphate 
phosphatase and UDP-glucose pyrophosphorylase) and transport of metabolites (SUT) were studied. Also, 
Calvin cycle enzymes viz. Rubisco, Rubisco activase, SBPase and FBPase were studied for understanding 
the regulation of photosynthesis. Superior genotypes showed enhanced the photosynthetic efficiency 
and grain yield. The genetically divergent parents can be used as donors for crop improvement breeding 
programmes 

Acknowledgements: This work was funded by ICAR-Incentivizing Research in Agriculture Scheme].

Abstract No. 1042

Effect of environment on seed yield and its related traits in chickpea (Cicer arietinum L.)

Ravi Singh Thapa1, Tejbir Singh1, Dharmendra Pratap2

1Kisan P.G. College, Simbhaoli., Hapur, India
2C.C.S.University Campus , Meerut, India 
ravithapa07@gmail.com

Forty five genotypes of chickpea were grown under early and late planting conditions to study the effect 
of planting time on seed yield and its related traits. Analysis of variance (ANOVA) showed significant 
genetic variability for almost all the characters under both the environmental conditions. Further, it 
is observed that late planting took 10-15 days lesser for days to 50% flowering and days to maturity. 
However, for number of branches per plant, number of pods per plant, number of seeds per plant and 
biological yield the mean performance of the genotypes were significantly better in early planting than 
in late planting. The most important trait i.e. seed yield showed an drastic and significant reduction under 
late planting. It is observed that delayed planting reduce the biological yield but increase the harvest 
index. It is observed that low temperature in late planting during flowering probably resulted in flower 
drop and pod abortion causes low seed yield. The estimates of genetic parameters were also of high 
and moderate under normal and late planting, respectively. It is concluded that the mean performance 
and the estimates of genetic parameters like GCV, PCV, h2 and genetic advance were of higher order for 
different quantitative traits under normal planting than under late planting. 
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Abstract No. 1045

Development of non-GM herbicide tolerant NILs of a popular Basmati rice variety Pusa 
Basmati 1509 through marker assisted backcross breeding

Nitasha Grover1, Ashutosh Yadav1, Gopala Krishnan S1, Ranjith Ellur1, Prolay K Bhowmick1, Viswanathan 
C2, Nagarajan M3, Amitha Mithra Sevanthi4, RP Sharma4, Robin S5, Jeyaprakash P6, Raveendran M6, MS 
Sheshshayee7, MK Kar8, N Sarla9, SK Mangrauthia9, NK Singh4, Mohapatra T10, AK Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, Pusa Campus, New Delhi, India. 2Division of Plant 
Physiology, ICAR-Indian Agricultural Research Institute,Pusa Campus, New Delhi, India. 3Rice Breeding and Genetics 
Research Centre, ICAR-IARI, Aduthurai,Tamil Nadu, India. 4ICAR-National Research Centre on Plant Biotechnology, 
Pusa Campus, New Delhi, India. 5Tamil Nadu Agricultural University,,Coimbatore,Tamil Nadu, India. 6Tamil Nadu 
Agricultural University, Coimbatore,Tamil Nadu, India. 7Department of Plant Physiology, University of Agricultural 
Sciences, Bengaluru, India. 8Crop improvement division; National Rice Research Institute, Cuttack, Odisha, India. 
9Indian Institute of Rice Research, Rajendra Nagar, Hyderabad,, India. 10Indian Council of Agricultural Research, New 
Delhi , India 
grovernitasha07@yahoo.com

The decrease in water availability coupled with labour scarcity necessitates the shift in rice cultivation 
from transplanted rice to direct-seeded rice (DSR). One of the major constraints in adapting DSR is 
higher incidence of weed under direct seeding, which affects productivity. Therefore, there is a need to 
develop herbicide tolerant rice varieties to combat the problem of weeds under DSR production. In the 
present study, marker assisted backcross breeding was employed to transfer the mutant AHAS allele from 
a herbicide tolerant mutant HTM-N22 (Imazethapyr tolerant EMS induced mutant of Nagina 22) into a 
popular semi-dwarf, early maturing, high yielding Basmati rice variety, Pusa Basmati 1509. Foreground 
selection was done using the gene linked SSR marker, RM6844 coupled with background selection using 91 
polymorphic SSR markers across the rice genome respectively. Phenotypic selection for agronomic, 
Basmati grain and cooking quality traits in each generation improved the recovery of recurrent parent 
phenome. One superior BC3F1 plant with RPG recovery of 96.8% was advanced to BC3F2 in which 118 plants 
homozygous for mutant AHAS allele were identified. From among them, 12 superior BC3F4 families with 
desirable grain and cooking quality with an RPG recovery of 95.60 to 98.90 % were evaluated in RCBD with 
two replications for their agronomic performance under sprayed and unsprayed conditions. Superior NILs 
possessing desirable agro-morphological, Basmati grain and cooking quality traits have been identified 
which will help in adapting DSR in Basmati rice.

Abstract No. 1048

Pathological and molecular marker evaluation of groundnut genotypes for Sclerotium 
rot resistance.

Chetan Deore1, Ashwini .1, Ramesh Bhat1, Prakash gauda Patil2, Hajisab Nadaf3, Spurthi Nayak1, 
Nagabhushana Nayidu1, Gopalakrishna Naidu3

1Deparment of Biotechnology, UAS, Dharwad, DHARWAD, India. 2Deparment of Pathology, UAS, Dharwad, DHARWAD, 
India. 3Deparment of Genetics and Plant Breeding, UAS, Dharwad, DHARWAD, India 
nayidunk@uasd.in

Groundnut is one of the major economical oil seed crop and is affected by many diseases such as rust, 
late leaf spot, stem rot etc. Stem rot is caused by Sclerotium rolfsii which isbecoming a major problem 
causing yield losses up to 80%. For the present investigation, 94 interspecific population (2 parents and 
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92 BC2F6 lines which are already reported as late leaf spot and rust resistant population) and 44 elite 
genotypes along with one resistant check genotype (R9227) and two susceptible check genotypes 
(TMV-2 and Dh86) were used.  Field screening of stem rot disease resistance with artificial inoculation of 
mycelium culture having sclerotial bodies during kharif 2018 was carried out for all the genotypes. Disease 
occurrences were recorded after inoculation at 20 days interval till harvesting time and productivity 
traits were also recorded. Most of the genotypes were susceptible but few of them were showing partial 
resistance (ISATGR 278-18, few BC2F6lines (2552, 2854 and 2951) and few elite genotypes (ICGV 06420 
and TG 38). Further for molecular screening of the studied genotypes, ~100 AhTE markers were selected 
which are distributed throughout the groundnut genome. At first, 100 AhTE markers will be screened for 
two parents to identify the polymorphism and in-turn these markers will be screened for the rest of the 
progenies. Elite genotypes will also be screened with the selected AhTE markers. Initial results indicated 
four markers (AhTE0122, AhTE0246, AhTE0303 and AhTE1046) showing polymorphism among the parents.

Abstract No. 1051

Impact of microbial inoculants on forage sorghum growth, yield and quality parameters

Harpreet Oberoi1, Gulab Pandove2, Anupreet Kaur2

1Punjab Agricultural University, Ludhiana, India
2Punjab Agricultural University, Regional Research Station, Bathinda, India 
harpreetoberoi@pau.edu

Forages are the mainstay of animal wealth and production and sorghum is a very important kharif 
fodder. Sorghum crop exhausts more nutrients than the other forage crops and thereby, decline in crop 
productivity is seen due to imbalance use of fertilizers. Hence, the application of microbial inoculants 
can be a promising technology in increasing the productivity and sustained management of soil fertility. 
Therefore, present research work was carried out at two locations during two consecutive kharif seasons 
(i.e. 2016 and 2017) to study the effect of N-fixer (Azotobacter sp.) and P-solubilizers (Sphingobacterium 
sp., Burkholderia sp. and Streptomyces badius) inoculations and their interactions, in the presence of 
recommended dose of fertilizer (RDF) in single cut forage sorghum. A total of nine inoculant combinations 
were used as seed treatment before sowing.  The dual inoculation i.e. Azotobacter sp. + Burkholderia sp. 
along with RDF improved the fodder growth and production. Moreover, an increase in crude protein (CP) 
and decrease in acid detergent fibre (ADF), neutral detergent fibre (NDF) and HCN contents were noticed 
at both locations in two consecutive years. However, non-significant numeric increase in all the treatments 
of microbial inoculants applied along with chemical fertilizer was seen. It could be concluded from the 
present study that inoculated N-fixer and P-solubilizers have a synergetic effect on forage sorghum 
productivity and quality improvement.
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Abstract No. 1059

Generation of CRISPR-Cas9 mediated mutation of drought andsalt tolerance (OsDST) 
gene for improving abioticstress tolerance in mega rice cv. MTU1010

Santosh Kumar V.V, Vishwanathan Chinnusamy
IARI, New Delhi, India 
santosh11v@hotmail.com

Rice is an important food crop of the world. Enhancing water use efficiency and climate resilience is 
essential to sustain future food demand. Drought and salt tolerance (DST) gene has been shown to play key 
role abiotic stress tolerance and yield. This study was aimed at improving the abiotic stress tolerance and 
yield of rice mega variety MTU1010 by using CRISPR-Cas9 genome editing. To edit OsDST gene, two SgRNAs 
were designed to target two different regions of OsDST using CRISPR-PLANT (https://www.genome.arizona.
edu/crispr2/). These SgRNAs were cloned individually in pSgR-Cas9-Os vector and then pyramided in 
pCAMBIA1300 vector containing Cas9 optimized for expression in rice. Mature embryogenic calli derived 
from MTU1010 was transformed with Agrobacterium mediated genetic transformation. Hygromycin 
resistant T0 transgenic lines were confirmed by PCR using Cas9 specific primers. The target region of 
DST was PCR amplified from T0 plants, sequenced and sequences with degenerate chromatograms were 
analyzed by using DSDecode (http://dsdecode.scgene.com/). T0 lines with single base substitutions, one 
to two base pairs deletions and heterozygous and biallelic mutations of DST were obtained. Homozygous 
mutants were obtained in T1 generation. Detailed molecular and physiological analysis suggests that DST 
mutation enhances stress tolerance of mega rice cv. MTU1010. The mutant lines generated will be useful 
genetic stocks for introgression of this mutant allele in other indica genotypes [This research work was 
funded by ICAR-NASF, New Delhi, Grant No: NASF/CRISPR-Cas-7003/2017-18].

Abstract No. 1061

Generation of CRISPR-Cas9 mediated mutation of drought and salt tolerance (OsDST) 
gene for improving abiotic stress tolerance in mega rice cv. MTU1010

V.V Santosh Kumar, Vishwanathan Chinnusamy
IARI, New Delhi, India 
santosh11v@hotmail.com

Rice is an important food crop of the world. Enhancing water use efficiency and climate resilience is 
essential to sustain future food demand. Drought and salt tolerance (DST) gene has been shown to play key 
role abiotic stress tolerance and yield. This study was aimed at improving the abiotic stress tolerance and 
yield of rice mega variety MTU1010 by using CRISPR-Cas9 genome editing. To edit OsDST gene, two SgRNAs 
were designed to target two different regions of OsDST using CRISPR-PLANT (https://www.genome.arizona.
edu/crispr2/). These SgRNAs were cloned individually in pSgR-Cas9-Os vector and then pyramided in 
pCAMBIA1300 vector containing Cas9 optimized for expression in rice. Mature embryogenic calli derived 
from MTU1010 was transformed with Agrobacterium mediated genetic transformation. Hygromycin 
resistant T0 transgenic lines were confirmed by PCR using Cas9 specific primers. The target region of 
DST was PCR amplified from T0 plants, sequenced and sequences with degenerate chromatograms were 
analyzed by using DSDecode (http://dsdecode.scgene.com/). T0 lines with single base substitutions, one 
to two base pairs deletions and heterozygous and biallelic mutations of DST were obtained. Homozygous 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 450

 Plant Sciences (Field Crops)Day-2 :  22 February, 2019

mutants were obtained in T1 generation. Detailed molecular and physiological analysis suggests that DST 
mutation enhances stress tolerance of mega rice cv. MTU1010. The mutant lines generated will be useful 
genetic stocks for introgression of this mutant allele in other indicagenotypes [This research work was 
funded by ICAR-NASF, New Delhi, Grant No: NASF/CRISPR-Cas-7003/2017-18].

Abstract No. 1065

Molecular cloning and transcript expression profiling of GPC B1 (grain protein content 
B1) under terminal heat stress in wheat

Sougata Bhattacharjee1, Sharmistha Barthakur2, Sushma Khumdram2

1IARI, New Delhi, India. 2NRCPB, New Delhi, India 
sbsmbolpur1@gmail.com

Wheat accounts for approximately 25% of worldwide protein supply and provides micronutrients like 
Zn and Fe. Increasing grain protein content and micronutrient concentration is an important objective 
in wheat breeding today. High temperature stress (>35°C) at grain-filling period or terminal heat stress 
has the potential to modify grain quality and   quantity which is becoming an important limiting factor 
and challenge for wheat cultivation because of   ever-changing global climate. GPC-genes play a major 
role in the regulation of monocarpic senescence and nutrient remobilization in wheat. GPC B1 encodes 
a NAC family transcription factor is associated with earlier senescence, nutrient remobilization, increased 
grain protein and micronutrient content.

Transcript expression profiling of GPC B1 was carried out in three cultivars of wheat viz HD2967, a popular 
high yielding cultivar, Raj3765, a heat stress tolerant cultivar, and PBW722, a low protein content cultivar. 
One vegetative stage and five grain development stages were exposed to high temperature stress at 
37°C and individual, earheads were utilized for this.    Differential, abundant and positive modulation 
was observed. Full coding region of GPC B1 was cloned from variety Raj3765 and confirmed by in silico 
analysis. Certain physiological parameters like membrane stability index, chlorophyll content, relative 
water content, hydrogen peroxide accumulation and total grain protein were evaluated under terminal 
heat stress. Together these results implicate regulation of terminal heat stress response in wheat by this 
specific NAC TF (GPC-B1). 

Abstract No. 1069

Physiological and biochemical responses to drought stress in cotton (Gossypium spp.).

Biswabiplab Singh, Sunita Sheokand 
Chaudhary Charan Singh Haryana Agricultural University, Hisar, India 
biswabiplabsingh@gmail.com

The present study was conducted to investigate the physiological and biochemical responses under 
PEG induced water stress in three cotton hybrids namely ‘BG 6488 II’, ‘HHH-223’ and ‘AAH-1’ under screen 
house conditions. The water deficit stress was induced after 60 days of sowing at reproductive stage 
by application of 20%, 40% and 60% solution of PEG6000. Observations were recorded on 3rd day after 
all the treatments were imposed. A significant decreasing trend in physiological parameters like total 
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chlorophyll content and relative water content was observed with 20%, 40% and 60% PEG treatment. Due 
to water deficit condition, the lipid peroxidation level and membrane injury increased significantly from 
the control plants and maximum values were recorded in 60% PEG treated plants. There was significant 
accumulation of osmolytes such as total soluble sugars and proline under PEG induced water deficit 
stress. It was also observed that the antioxidant enzymes like catalase and peroxidase were increased 
due to induction of drought stress.

Abstract No. 1080

Genetic basis of heterosis for seed yield and related traits in Indian mustard (Brassica 
juncea (L.) Czern and Coss)

Sanjana Pathak, Usha Pant 
Govind Ballabh Pant University of Agriculture And Technology, Pantnagar, India 
sanjanapathak@gmail.com

Indian mustard (Brassica juncea (L.) Czern and Coss) is an important self-pollinating oilseed crop. Due to 
its wide cultivation it is essential to identify high yielding genotypes and formulate effective breeding 
programmes on the basis of genetic parameters. Devising a suitable improvement programme would 
depend on the knowledge of gene effects operating in the breeding population. Therefore, the present 
investigation was undertaken to detect additive, dominance and epistatic gene effects, and generate 
information about the genetics of heterosis in different crosses.

The present investigation was carried out during rabi 2013-14, 2014-15 and 2015-16 in Indian mustard 
comprising four families viz; PR-2009-6 × Albeli (Family A), PR-2009-6 × RGN-73 (Family B), PR-2009-6 × 
NDYR-8 (Family C) and KMR-13-3 × PR-20 (Family D). The study was based on six generations of these 
crosses which were sown in Compact Family Block design with 3 replications. The estimates of genetic 
parameters under adequate model were employed to calculate the value of expected heterosis. The 
heterosis manifested in different crosses studied was of high magnitude, significant in all the four families 
for seed yield per plant and number of primary branches per plant. For secondary branches per plant 
significant positive heterosis was realized in Family B and D. The estimate of observed heterosis for seed 
yield per plant ranged from 15.67% in Family D to 11.97% in Family A. For primary branches per plant 
observed heterosis was highest for Family A and lowest in Family B. Observed heterosis for secondary 
branches per plant was significantly high for Family B and D.

Abstract No. 1086

Characterization of EMS induced early flowering mutant of a mega rice variety Swarna

Rakesh Verma1, Gopala Krishnan S2, Nagarajan M3, Ashok K Singh2, Vishwanathan Chinnusamy1

1Division of Plant Physiology, Indian Agricultural Research Institute, New Delhi, India. 2Division of Genetics, Indian 
Agricultural Research Institute, New Delhi, India. 3ICAR-IARI-Rice Breeding and Genetics Research Center, Adutharai, 
Tamil Nadu, India 
rv_rakesh2007@yahoo.com

Rice is a model species for the understanding flowering in cereals. Mutagenesis is a powerful tool for 
creation of novel genetic variations for functional genomics. In the present study, we used ethyl methyl 
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sulphonate (EMS) for mutagenesis of rice mega variety Swarna with   goal of understanding genetic 
networks involved in flowering as well as reducing the duration of this mega rice variety for saving 
irrigation water. The seeds of Swarna were treated with 0.75% EMS and mutants with early flowering (ef) 
were selected in M0. The M1 progeny of selected mutants showed heading at 85-90 days as compare to 
Swarna which takes 120-125 days for heading during kharif season in Delhi. Selected early flowering (ef) 
mutants were backcrossed with Swarna. F2 lines with contrasting days to flowering were genotyped 
by using 50K SNP Chip to analyse the relationship between SNP variations if genes related flowering. 
Real-time qRT-PCR expression analysis of previously characterized genes for flowering time was carried-
out in selected mutants (M2) and backcross F2 population. Expression analysis showed that induction 
of flowering genes viz., EHd1, Hd3a, and RFT occurred early as compared with Swarna. Grain yield of ef 
mutants were significantly higher than that of Swarna under field conditions. This ef mutant can serve as 
genetic resource for deciphering molecular networks involved in photoperiod regulated flowering and 
improvement of agronomic trait such as early flowering and yield [This research work was funded by 
ICAR-IARI, New Delhi; Project code: CRSCIARISIL20144047279].

Abstract No. 1088

Hardness breaking force: an alternate method in evaluation of hard seededness in 
mung bean genotypes (Vigna radiata (L.) Wilczek)

Debashis Paul, S.K. Chakrabarty, H.K. Dikshit, S.K. Jha, Yogendra Singh 
ICAR-IARI, New Delhi, India 
deba.13.paul@gmail.com

Presence of hard seeds in seed lots reduces field emergence leading to non-uniform and lowered plant 
population and uneven maturity. The routine procedure for evaluation of hardseededness is standard seed 
germination test that needs 7 days. An alternate method for large scale evaluation of breeding materials 
for hard seededness in a short time is needed. Number of hard seedsand  seed hardness breaking force 
(Newton) was recorded in fifty one mung bean genotypes grown in Kharif, 2016 and 2017. The mean 
hardness breaking force of the genotypes were 41.46N and 42.02N with broad sense heritability estimate 
of 0.85 and 0.88 and correlation coefficient between per cent hard seeds and hardness breaking force 
of 0.76* and 0.63* in 2016 and 2017, respectively. The genotypes were classified into three groups: low 
(<27N), medium (28-56N) and high (>56N) based on mean and standard deviation. Seven genotypes 
showed average hardness breaking force of 22.2 N and 22.32 N with mean per cent hard seeds of 7.83% and 
8.25%,; 26 genotypes had hardness breaking force of 40.72 N and 41.21 N with average per cent hard seeds 
of 18.1% and 18.7% and  eight genotypes required mean hardness breaking force of 62.9N and 63.75N 
with an average per cent hard seeds of 27.2% and 27.25%, in 2016 and 2017, respectively. The hardness 
breaking force was stable over two years in the genotypes. This parameter can be used as an alternate 
to standard germination test for screening of large breeding materials for hard seededness in short time. 
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Abstract No. 1092

Development and application of a 62K genic-SNP chip in mapping of QTL for yield and 
biochemical related traits in pigeonpea.

Sangeeta Singh1, Ajay Kumar Mahato1, Suman Parre2, Ranjeet Raje2, Vandna Rai1, Nagendra Kumar Singh1

1ICAR-National Research Centre on Plant Biotechnology, Pusa, New Delhi, India. 2Division of Genetics, ICAR-Indian 
Agricultural Research Institute, New Delhi, India 
sangeeta10mar@gmail.com

Pigeonpea (Cajanus cajan L. Millsp.)  in spite of being the  second most important pulse crop of India 
lags behind in generation of genomic resources and their use in varietal improvement. After genome 
sequencing of pigeonpea, genomic resources have been added to some extent but these are not sufficient 
to facilitate gene discovery and molecular breeding applications. To fulfil the need, a 62 K genic-SNP 
chip containing 9631 genes was developed. Thus this study aimed to develop a 62 K genic-SNP chip in 
pigeonpea and its use in identification of QTLs for important yield and biochemical related traits namely, 
plant height, days to 50% flowering, days to maturity, pod bearing length from main axis, reducing sugar 
and phenol content using an intraspecific RIL mapping population derived from a cross between H2001-4 
and ICP7034. A set of 94 random RILs were genotyped using 62K SNP chip and a genetic linkage map of 
357 SNP markers having single marker selected per gene was constructed using Joinmap 4.0 software. 
The intraspecific map spanned to total map length of 1029 cM with an average marker interal of 0.54 
cM. Quantitative trait loci analysis for these traits using WinQTL Cartographer v2.5 by composite interval 
mapping resulted in identification of 25 significant QTLs. This chip can also be used for genome wide 
and gene-based association studies, population structure and phylogenetic studies. The current study 
would serve as a strong foundation for pigeonpea genome anchoring and after further validation and 
fine mapping utilization in the pigeonpea breeding programs. 

Abstract No. 1097

Variation for traits associated with nitrogen use efficiency under N deficient condition 
in spring wheat genotypes under pot culture

Rumesh Ranjan1, Rajbir Yadav1, Mitali K Sah2

1ICAR- IARI, Central Delhi, India. 2RARS, Parwanipur, Bara, Nepal 
rumeshranjan@yahoo.com

A subset of 19 genotypes was formulated on the basis of mean values for various traits related to nitrogen 
use efficiency from 175 genotypes comprising advance breeding lines and released Indian wheat (Triticum 
aestivum L.) cultivars observed under hydroponic condition. This subset was further evaluated in the 
pipe under nitrogen limiting environment for the various traits related to nitrogen use efficiency and 
other agronomic parameters. Variability study shows wide ranges of variation for the traits under studies. 
Nitrogen uptake efficiency (NUpE) shows more variation in comparisons to nitrogen utilization efficiency 
(NUtE) under N limiting condition. All of below ground and above ground traits except plant height shows 
a positive correlation with nitrogen use efficiency (NUE). A Positive correlation between shoot dry weight 
and root dry weight indicates no conflict for resource allocation and both can be simultaneously improved 
through selection in the breeding programme to improve NUE. Thus by combining the higher source 
(root weight) and high sink (shoot weight) capacity, these can be evolved into more N efficient genotypes 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 454

 Plant Sciences (Field Crops)Day-2 :  22 February, 2019

for exploitation under N limiting environment.  Cluster analysis showed that cluster III found to be best 
performing for NUE trait and can be used in selection or to generate desirable genetic variability. In this 
study, the derivative of the cross HD2967/DT2761 show high root dry weight (RDW), shoot dry weight 
(SDW) and thus finally lead to high NUE under limiting N and can be used further in breeding programmes.

Abstract No. 1098

Screening for effectiveness of resistance gene(s) against the north-Indian BPH 
populations

Seema Sheoran1, Niraj Singh1, Ranjith K. Ellur1, Gopala Krishnan S.1, Subhash Chander2, Prolay K. 
Bhowmick1, Haritha Bollinedi1, K.K. Vinod3, M Nagarajan3, A.S. Natarajan3, A.K Singh1

1Division of Genetics, Indian Agricultural Research Institute, New delhi, India. 2Division of Entomology, Indian 
Agricultural Research Institute, New delhi, India. 3IARI-Rice Breeding and Genetics Research Centre, Aduthurai, India 
sheoranseema9@gmail.com

Basmati rice is the specialty rice of Indo-Gangetic region which attracts consumers across the world due 
to its harmonious combinations of grain and cooking quality traits with pleasant aroma. Basmati rice 
fetches a premium price in the international market with the annual foreign exchange earning of US$4.16 
billion (2017-18). However, brown plant hopper (BPH) (Nilaparvata lugens Stal.) is considered as the most 
destructive pests which causes significant yield losses. Therefore, the current research work was carried 
out to understand the effectivity of novel resistance genes viz.,Bph31, Bph33, Bph34, qBph4.3+4.4 against 
north-Indian BPH population. The genotypes carrying BPH resistance genes viz., CR2711 (Bph31), RP2068-
18-3-5 (Bph33), IRGC104646 (Bph34), CR3006-8-2 (qBph4.3+4.4); popular Basmati rice varieties namely, 
Pusa Basmati 1121, Pusa Basmati 6, Pusa Basmati 1 and a standard susceptible check TN1 were evaluated 
for resistance to BPH using a standard seed box screening technique (SSST) under glass house conditions. 
Fifteen days old seedlings were infested with two to three instar nymphs at the rate of seven nymphs/plant. 
Five days after infestation with BPH, the susceptible check TN1 and all the Basmati rice varieties were scored 
as susceptible (score 9). The genotype RP2068-18-3-5 carrying Bph33 was highly resistant (average score 1), 
CR2711 carrying Bph31(average score 2.9) was resistant, CR3006-8-2 carrying qBPH4.3+qBPH4.4 (average 
score 4.1) and IRGC104646 carrying Bph34 (average score 5.9) were moderately resistant. Therefore, it can 
be concluded that Bph33 and Bph31 are the effective genes followed by qBPH4.3+qBPH4.4 and Bph34 to 
overcome BPH in Basmati growing regions of the country. 

Abstract No. 1099

Marker-aided incorporation of ‘QTL-Hotspot’ for drought tolerance in elite chickpea 
cultivar pusa 362

Seema Sheoran1, RK Singh1, SK Chauhan1, MK Sharma1, C Bharadwaj1, RK Varshney2, Shailesh Tripathi1

1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India. 2International Crop Research Institute 
for the Semi-Arid Tropics , Hyderabad, India 
sheoranseema9@gmail.com

Chickpea is the second most important grain legume crop globally, cultivated in 12.65 mha area with 
production of about 12 m tones (FAOSTAT, 2016). It is commonly grown during post- rainy season under 
receding soil moisture condition. Among the various abiotic stresses, drought is the major constraint 
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in chickpea production and yield stability in the arid and semi- arid areas of the world. Therefore, the 
present research work was carried out with the objective to phenotype and genotype the introgression 
lines (BC2F4) of chickpea developed through marker assisted backcross breeding in the background of 
Pusa 362 and harbouring the QTL-hotspot from donor parent ICC 4958.  Analysis of phenotypic data 
for eleven root traits in the introgression lines (ILs) revealed that most of the ILs were better than the 
recurrent parent Pusa 362 for most of the root traits. Analysis of variance revealed significant variation 
for taproot length, total root length, root surface area, root volume, root dry weight and branch number. 
Phenologically and morphologically almost all the ILs were similar to the recurrent parent Pusa 362. Nine 
out of twenty ILs out yielded Pusa 362 under rainfed condition. Genotypic analysis of the 20 ILs with the 
QTL-hotspot flanking markers– NCPGR21 and NCPGR127 showed presence of the donor parent allele in 
most of the ILs. Seventeen polymorphic SSR markers were used to analyse the ILs for the linkage drag 
associated with the target QTL hotspot region. 

Abstract No. 1100

Developing CRISPR/Cas9 constructs for targeted genetic changes in phytate transporter 
(MRPABCC5) gene for low phytate soybean

Smrutirekha Sahu, Joshna Jose, Veda Krishnan, Monica Jolly, Vinutha T., Anil Dahuja, Shelly Praveen, 
Archana Sachdev 
Indian Agricultural Research Institute, New Delhi, India 
sahusmruti2012@gmail.com

CRISPR/Cas9 is an efficient strategy that has been instrumental in gaining wide consumer acceptability 
and in addressing the complications with the prior approaches.  The adverse effects on of phytic acid on 
health and environment   has roused a need to generate low phytate crops. The present study centres on 
application of this approach for targeted knockdown of phytate transporter gene MRPABCC5 in soybean. 
The workflow commenced with selection of 23-nucleotide targets using Stupar’s web-tool by analysing 
the on and off-target effects which gave three potential targets. Constructs were designed with BbsI 
overhang targets and cloned into the pBlu/gRNA vector which were examined through target-specific 
unique restriction enzymes and sequencing. These gRNA-MRPABCC5 cassettes were further cloned into 
Cas9 MDC123 vector   and confirmed by PCR using gRNA cassette primers and sequencing. To validate 
this, in-silico characterisation was done using web-tools such as RNA fold server,  OligoAnalyzer and 
sgRNA scorer2.0 that predicted target efficiency on the basis of secondary structures, minimum free 
energy, GC content, off-target effects. Based on the theoretical and in-silico analysis, target 2 (MFE: -2.05 
kCal/mol, GC content: 47.82%) was considered as most effective. In-vivo validation could be carried out 
by development of transient mutants through AGRODATE and stable mutants could be grown using 
Agrobacterium mediated cotyledonary method. This design could set off the creation of stable low phytate 
soybean mutants.
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Abstract No. 1101

Effect of levels and sources of zinc on growth, quality parameters and zinc-use efficiency 
of rice (Oryza sativa).

Syed Hussain1, Mohd Anwar Bhat2, Ashaq Hussain2, Showkat Dar3, Manzoor Ahmad Ganie2

1Agriculture Production Department, Anantnag, India. 2MRCFC, Khudwani, SKUAST-K, Anantnag, India. 3Division of 
Entomology, SKUAST-K, Srinagar, India 
syedtalib76@gmail.com

A field experiment was conducted during (Kharif ) 2011 and 2012 in the experimental farm of Mountain 
Research Centre for Field Crops (MRCFC), Khudwani ,Anantnag to  evaluate the response of rice (Oryza 
sativa L.) to levels and sources of Zn. The experimental soil was silty  clay loam deficient in Zn with neutral 
pH. Factorial combinations of 3 levels of Zn (3, 6 and 9 kg/ha), supplied through 5 sources (ZnSO4, ZnO, 
zinc-enriched urea, Zn-FYM incubated and Zn-EDTA) and 1 absolute control was laid out in randomized 
complete block design (RCBD) with 3 replications.  A significant response was observed to Zn application up 
to 6 kg/ha in respect of growth parameters like plant height, leaf-area index (LAI), dry-matter accumulation 
and number of tillers/hill. The Zn sources had significant effect on LAI and no. of tillers only.  A significant 
response was observed to Zn application up to 6 kg/ha in respect of quality parameters . Zinc sources 
resulted in a non- significant difference with respect to quality parameters of rice during both years 
of experiment.  The zinc use efficiency was estimated as Zn agronomic efficiency (AE), physiological 
efficiency, apparent recovery (AR %) and Zn harvest index (Zn HI).There was a significant decrease with 
increase in each levels of zinc. The highest Zinc use efficiency was observed with 3 kg Zn ha-1 .Among 
the Zn sources, Zn-EDTA recorded higher zinc use efficacy over Znso4, ZnO and Zn-FYM incubated but 
was at par with Zn- enriched Urea.

Abstract No. 1107

Chloroplastic presence of gamma-tocopherol methyl transferase3 suggests its direct 
role in alpha-tocopherol synthesis.

Khushboo Kumari, Shelly Praveen, Venutha T 
IARI, New Delhi, India 
khushmahak18@gmail.com

Chloroplast is the site of biosynthesis of tocopherols in the leaves and these are the component of 
vitamin-E. Tocopherol biosynthesis pathway is led by several biochemical steps, among them conversion 
of γ-tocopherol to α-tocopherol is a rate limiting step catalyzed by γ-tocopherol methyl transferase 
(γ-TMT). In soybean, γ-TMT proteins are classified as three different isoforms viz., γ-TMT1, 2 and 3 based 
on the differences in the amino acid sequences at N-terminal regions. Soybean plants showed significant 
differences in the expression of the genes encoding these γ-TMT protein isoforms with the highest 
expression of γ-TMT3 followed by γ-TMT1 genes. Herein we reported is the subcellular localization of GFP 
fused γ-TMT protein isoforms viz., γ-TMT1 and γ-TMT3 from model plant Nicotiana benthamiana using 
confocal microscopy. Results showed that, γ-TMT1 is localized in the cytosol and γ-TMT3 is localized in both 
cytosol and chloroplast (figure 1). These results were further confirmed by the insilico structural analysis 
using TargetP – a protein localization prediction tool, the results showed the presence of chloroplast transit 
peptide (CTP) having longer alpha helical structure – the strong signature structure of CTP (Bruce 2000) 
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in γ-TMT3 protein.  Although presence of γ-TMT1 is not chloroplastic, its localization limited to cytoplasm 
suggesting its indirect role in vitamin-E synthesis.   Alpha-helical structure at N-terminal end of γ-TMT3 
and its chloroplastic localization through confocal microscopy suggests its major role in biosynthesis of 
α-tocopherol. 

Abstract No. 1118

Comparative growth pattern of phenotypic traits and heterosis in Col-0xDon-0 hybrid 
of Arabidopsis thaliana

Astha Gupta1,2, Hemant Yadav2

1University of Delhi, Delhi, India. 2CSIR-National Botanical Research Institute, Lucknow, India 
dr.astha.gupta33@gmail.com

The Don-0 and Col-0 ecotypes of Arabidopsis thaliana showed significant phenotypic diversity for several 
traits including bolting days, days to flowering, rosette leaf traits, trichome density, cauline leaf traits, 
plant height, number of internodes, internode distance, root length and root dry biomass etc. Developed 
true hybrids of Don-0 and Col-0 were confirmed by SNP markers on Sequenome Mass Array and used 
to study the morphological traits and heterosis. The developmental data taken on hybrid and parental 
lines provides the information of their continuous developmental pattern throughout the life cycle. The 
developmental data exhibits heterosis for most of the traits (specifically biomass related traits). The hybrid 
was found to be more vigorous in comparison to both the parents in terms of all studied traits except 
yield trait. Finally, this outcome suggested to focus further on biomass and yield traits to explore their 
genetics and related phenomenon i.e. hybrid vigor and hybrid necrosis respectively. The present study 
also concluded that Don-0 is a slow growing, delay flowering and high biomass containing ecotype as 
initially its shoot and root biomass was less than Col-0 but high at maturity. Therefore, this study would 
provide the initial resource for population development (F2, RILs and NILs) to detect the quantitative trait 
loci/active alleles for desired traits. In future, identification of superior alleles with positive dominance 
interaction would be more informative to understand the genetics of heterotic phenomena.

Abstract No. 1120

Marker assisted selection as a reliable tool in rice crop improvement

Shruthila Kakade1, Shashidhar H E2, Vijayakumar Swamy H V1

1Univerlturalsity of Agricultural Sciences, Bangalore, India. 2Univerlturalsity of Agricultural Sciences, Bangalore, Iraq 
shruthilakakade@gmail.com

Rice (Oryza sativa L.) is economically important crop. Grain number is a major trait contributing to yield 
and Marker Assisted Selection was used as a tool. Molecular markers that are tightly linked to the gene 
easen the identification of desirable characters. F4 population derived from AM143 and ARB6, parents , 
IR64, Jaya and Sona Mahsuri (checks) were analysed using DEP3 gene specific markers. The candidate gene 
DEP3 is a minor QTL for the trait ‘grain number per panicle’ in rice. Five candidate gene markers designed 
for the gene DEP3 (Dense and Erect panicle3) were screened for their amplification profiles. Though all 
the markers could amplify corresponding amplicon sizes, failed to show association with any of the yield 
traits.  A new marker system was adopted which is microsatellites. Seven SSR markers were selected 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 458

 Plant Sciences (Field Crops)Day-2 :  22 February, 2019

based on their association with grain number related traits. Among these, 2 markers could differentiate 
the parents but did not show polymorphism in the progenies. This may indicate that the selected genic 
region for primer design might have reached a state of stability.  The candidate gene markers showing 
polymorphism can be further sequenced for any nucleotide variation (SNP). And thus genic markers can 
be taken ahead inspite of monomorphism encountered.

Abstract No. 1121

Non-invasive method for estimation of biomass for differentiating drought responses 
of chickpea genotypes

Mahesh Kumar, Anant Mali, VidyadharKonde, Jagadish Rane, Narendra P Singh 
ICAR-National Institute of Abiotic Stress Management, Baramati, India 
mahesagrawal@gmail.com

Fast-tracked crop improvement techniques are needed to fulfil the global food production demands 
and counter different abiotic stress conditions faced by the crop plants. Rapid high-throughput crop 
phenotyping methods or ‘phenomics’ have been discussed in last decades as a way that could significantly 
improve phenotyping efforts for plant breeding particularly when aided by molecular approaches. Plant 
biomass is one of the frequently used traits for selecting stress tolerant genotypes as it also reflects the 
rate of growth of plants under stress conditions. Several techniques have been proposed to measure 
plant biomass depending on the budget, accuracy and the vegetation. The standard methods for biomass 
determination of individual plant are labour intensive and time consuming. Here we attempted to estimate 
plant biomass non-destructively using high throughput LemnaTech Platform. Present experiment carried 
out with 24 chickpea genotypes under normal as well as soil moisture stress conditions.   Plant was 
imaged using high resolution RGB camera for estimation of biomass and Image Analysis Configuration 
(IAC) was designed using LemnaGrid segmentation. Image based method could predict biomass values 
with greater precision and could clearly differentiate the genotypes ICE-1985, ICCV-10 and ICE-15654 
having high biomass from those including local check with less biomass. Hence, it is suggested that 
digital biomass parameter can be effectively used to differentiate the drought responses of chickpea in 
high throughput mode.

Abstract No. 1122

Development of bioinformatics tool for analysis of Crop DNA fingerprints

Shweta Kumari1, KV Bhat2, AR Rao3, DC Mishra3, RK Paul3

1Indian agricultural research institute, new dehli, India. 2ICAR-NBPGR, new dehli, India. 3ICAR-IASRI, new dehli, India 
shwetamgr1@gmail.com

Identification of distinct cultivar is one of the crucial and most important aspects in today’s agricultural 
scenario. Application of molecular tool for identification of cultivar by analysis of DNA profile have brought 
it in limelight for its accuracy as it uses nucleotide sequence to study the differences between individuals. 
With the huge development in number of cultivar establishing the identity of crop varieties has assumed 
greater importance for protecting plant breeders and farmers’ right particularly in developing countries. A 
Bioinformatics tool for  Crop DNA Fingerprint data has been developed to store and retrieve information 
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according to user’s choice and will help to perform data analysis and germplasm management of different 
cultivar. Three tier architecture was adopted to develop this database for crop DNA fingerprint data. It is 
an interactive software that stores and retrieve information according to choice of user. The developed 
conservation system stores large and scattered information about plant DNA profile data and also to 
provide retrieval system to show the results of user’s choice. Apart from database, it also performs statistical 
analysis for the present data to know the different characteristics of cultivar by using some statistical 
measure like Dice coefficient, polymorphic information content (PIC), Genetic Diversity, Shannon Diversity 
Index and also generates phylogenetic tree.  The information in the database will be used for cultivar 
identification, parentage analysis and population studies and also it would appear to have application in 
the legal protection of new cultivars through Patents and Plant Variety Rights submissions.  

Abstract No. 1130

Effect of opaqu e2 and opaque16 on endosperm modification in MAS-derived quality 
protein maize (QPM) genotypes

Gulab Chand1, Vignesh Muthusamy1, Tanu Allen2, Bhavna Singh1, konsam Sarika1, Rajkumar Zunjare1, 
Firoz Hossain1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India , new delhi, India. 21Amity Institute 
of Biotechnology, Amity University, Noida, India, Noida, India 
gulab.biotech@yahoo.com

The endosperm protein quality of traditional maize is poor due to deficiency of two essential amino 
acids viz. lysine and tryptophan. Recessive opaque2 (o2) located on chromosome-7 increases lysine 
and tryptophan by 2-folds. However, o2 induces kernel softness due to significant reduction of protein 
bodies caused by 50-60% less synthesis of zein proteins. Kernel modifiers that enhance the synthesis of 
γ-zein have been used to impart hardness in o2 background, which led to the development of quality 
protein maize (QPM). Recently, another recessive opaque16 (o16) mutant, located on chromosome-8 has 
been used in the QPM breeding programme. In the present study, parental inbreds of HM5 (HKI1344 × 
HKI1348-6-2) and HM12 (HKI1344 × HKI1378) were targeted for introgression of both o2 and o16 using 
marker-assisted backcross breeding. Six BC2F2 populations with >700 individuals were genotyped using 
o2-specific umc1066 and phi057 and o16-linked umc1141 and umc1149(SSRs). 5-10 plant progenies 
with (i) o2 (ii) o16 (iii) o2+o16 and (iv) wild type, genotypes were selected in the genetic background of 
HKI1344, HKI1348-6-2 and HKI1378. Across genotypes, progenies with o2 and o2+o16 exhibited 25-75% 
opaqueness in the endosperm. Lines with only o16 predominantly had 0% opaqueness with very few 
possessing opaqueness till 25%. Wild type progenies were completely translucent (0% opaqueness). Wide 
range of opaqueness within o2, and small variation in o16 suggested presence of modifiers. Present study 
thus demonstrated that use of o16 is easier than o2 as complex endosperm modifiers are not required to 
be accumulated in the QPM breeding programme.
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Abstract No. 1139

Genetics of prolificacy in maize using ‘Sikkim Primitive’ as source germplasm

Nitish Ranjan Prakash1, Rajkumar Uttamrao Zunjare1, Gulab Chand1, Vignesh Muthusamy1, Mehar Chand 
Kamboj2, Jayant S Bhat3, Firoz Hossain1

1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2CCS-Haryana Agricultural University, Karnal, India. 
3ICAR-Indian Agricultural Research Institute, Dharwad, India 
nitishranjan240@gmail.com

Prolificacy is the development of multiple ears in a single plant. Maize generally develops one ear per 
plant under normal agronomic condition and cropping densities. Maize is therefore less prolific than 
teosinte, which has more than 50 ears per plant. Among wide diversity of maize landraces in India, Sikkim 
Primitive’ is unique due presence of multiple ears (5-10) per plant especially in the North-Eastern Himalayan 
regions. So far, the genetics of prolificacy specific to ‘Sikkim Primitive’ has not been deciphered. In the 
present study, four non-prolific inbreds (LM13, BML7, HKI161 and HKI1128) were crossed with a prolific 
line (MGU-SP-PROL-l) derived from ‘Sikkim Primitive’, and six generations (P1, P2, F1, BC1, BC2and F2) were 
evaluated at Delhi and Karnal during kharif 2018 and was analysed using generation mean analysis. A 
range of 1-7 ears per plant were observed across generations and crosses. Non-additive gene action was 
more important over additive gene action. Prolificacy is also governed by duplicate epistatic gene action. 
The information holds immense importance in using ‘Sikkim Primitive’ as prolific landrace accession for 
improvement of baby corn hybrids.

Abstract No. 1141

Characterization of finger millet (Eleusine coracana L. Gaertn.) for agro-morphological 
traits.

Elangovan M1, Rajendragouda Patil1, Annapurna A1, Sushil Pandey2, Chitra Devi Pandey2, Ravi Kiran1, 
Neha R A1, Nikhileswar P1

1ICAR-Indian Institute of Millets Research, Hyderabad, India. 2ICAR-National Bureau of Plant Genetic Resources , 
New Delhi, India 
elangovan@millets.res.in

Finger millet is the one of the most important small grain cereal widely grown in arid and semi-arid areas 
of Africa and Asia. It is rich source of protein, carbohydrate, vitamins and minerals. ICAR-IIMR Hyderabad, 
evaluated 2013 finger millets accessions for qualitative and quantitative traits to identify the best accessions 
for the improvement. For the yield contributing traits, variability was depicted by standard deviation (SD). 
The SD varies from 0.14 to 16.18 for finger width and plant height respectively. The days to 50% flowering 
varies from 50 days to 142 days indicated that wide variability for the trait. The late types accessions had 
wider flag leaf length, finger length, and finger width which indicates the more contribution to yield. Basal 
tillers ranged from 1 to 19 tillers with mean of 6 tillers. Based on the mean performance of the accessions, 
identified superior genotypes for all the traits. IC0474128, IC0007952, IC0308929 and IC0071411 were the 
accessions had more number (19) of basal tillers, IC0049942, IC0478752, IC0478760 and IC047878 were 
early flowering accessions, whereas IC0096774, IC0087508, IC0281756 and IC0361119 had more finger 
number and IC0479215, IC0474297, IC0473909 and IC0473714 were best performed for finger length. All 
these traits directly influences the yield, hence selection of accessions based on the yield contributing traits 
is more desirable than selection based on yield.The classification of accessions useful for the breeders to 
select genotypes with desirable traits and use it as parents in their breeding programme.
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Abstract No. 1144

Genetic polymorphism study and validation of SSR markers linked with seed viability 
in soybean

Manisha Saini, Akshay Talukdar, Ashish Kumar, Raju Ratan Yadav, S.K. Lal 
ICAR-IARI, New Delhi, India 
sainimanisha90@gmail.com

Loss of viability is a serious impediment during ambient storage of soybean seeds in tropical and sub-
tropical environment. Poor viability and low germination demands increase in seed rate and eventual 
increase in cost of production. In this study, genetic polymorphism between five highly viable (≥70% 
germination after one year of storage) soybean genotypes viz., EC1023, EC105790, G2651, UPSL34, UPSL736 
and three poorly viable (<70% germination) genotypes viz., MACS-565, PK1243 and VL5-61 were studied 
and eight SSR markers viz., Satt538, Satt434, Satt285, Satt600, Satt371, Satt453, Satt618 and  Satt423    
reported to be linked with viability were validated. Out of the 478 markers used, 258 were polymorphic 
incating the level of genetic polymorphism between the highly and poorly viable genotypes to be 53.97%. 
Similarly, poymorphism between three cross combinations of poor vs highly viable genotypes viz. EC1023 
x VL561, MACS565 x UPSL736 and PK1243 x UPSL736 were 22.57, 20.52, and 27.62%, respectively. Although, 
on the average equal number of markers (25nos.) per chromosome were used, however distribution of 
polymorphic markers were not uniform across the chromosomes; some had more than others. Out of 
the 8 SSR markers validated, only one marker i.e. Satt538 could differeniate the high and poorly viable 
genotypes through specific bands. This would be a candidate marker for mapping of seed viability and 
developing improved soybean genotypes with longer viability of the seed in ambient storage.

Abstract No. 1145

Selection criteria for terminal heat tolerance in wheat

Vijay Kamal Meena, , Ram Kumar Sharma , Rahul Gazghate
ICAR-IARI, New Delhi , India 
sharma.rk.rk@gmail.com

Grain yield of wheat is severely affected by various biotic and abiotic stresses. Among the abiotic stresses, 
terminal heat stress is becoming the main hindrance in recent times due to global warming in the era of 
climate change.  Present investigation was carried out to identify association among traits of economic 
importance under heat stress environment using 36 spring wheat genotypes, grown under very late 
sown conditions for consecutive two crop seasons viz., 2016-17 and 2017-18.  The analysis of variance 
revealed the presence of sufficient variability among the genotypes for all the traits in both crop seasons. 
The interrelations among various characters revealed that   grain yield/sq. recorded highly significant 
positive correlation both at genotypic and phenotypic levels with grain weight/spike, number of spike /
sq. meter, harvest index and 1000-grain weight in both the crop seasons.  Using genotypic correlations 
path coefficient analysis was done. It revealed that day to heading contributed maximum positive direct 
effect towards grain yield followed by grain filling duration.    Other characters contributing positive 
direct effects towards grain yield were grain weight/spike, number of spike/sq. meter, harvest index and 
biological yield/sq. meter under both the crop season. Therefore, for improving the wheat grain yield 
under terminal heat stresses conditions, breeder should aim for selecting genotypes with bold grains or 
high grain weight /spike, more number of tillers/sq. meter, higher harvest index and more days to grain 
filling duration under terminal heat stress environment



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 462

 Plant Sciences (Field Crops)Day-2 :  22 February, 2019

Abstract No. 1146

Identification of terminal heat tolerant wheat genotypes using different tolerance 
indices

Vijay Kamal Meena, Ram Kumar Sharma , Rahul Gazjhate
ICAR-IARI, New Delhi, India 
sharma.rk.@gmail.com

Improving the terminal heat tolerance is utmost priority in wheat breeding. Increased concentration of 
green house gases in the atmosphere resulted into global climate Increased daily minimum temperature 
appears to have greater impact on wheat production as grain yield is more strongly negatively correlated 
with increasing minimum temperatures than maximum temperatures.    The present studies targeted 
to identify terminal heat tolerant genotypes using different selection indices.  Thirty-six spring wheat 
genotypes were evaluated for terminal heat stress tolerance for two consecutive crop seasons during 2016-
17 and 2017-18 at Experimental Farm, IARI, New Delhi.  The genotypes were sown under non-stress (timely 
sown) and stress (very late sown) conditions.  For identification of terminal heat tolerant  genotypes 
seven selection indices namely mean productivity (MP), geometric mean productivity (GMP), tolerance 
(TOL), yield index (YI), yield stability index (YSI), stress tolerance index (STI) and stress susceptibility 
index (SSI) were calculated based on grain yield of wheat genotypes under timely   and late sowing 
conditions. The results obtained from different seven section indices from both the crop season were 
compared.  Considering the consistent performance of genotypes in all the seven indices in both the 
years, only six out of thirty six genotypes evaluated viz., DW 1630, DW 1636, HD 3266, HD 3090, DW1635 
and DW 1638 emerged as terminal heat tolerant genotypes.  These genotypes can be used in future 
hybridization programme to develop terminal heat tolerant wheat genotypes.

Abstract No. 1147

Selection criteria for improving the hectoliter weight in bread wheat (Ttriticum aestivum 
L. EM Thell)

Shemshat Eyeberenova, Ram Kumar Sharma, Aanju, M Singh, Arvind Ahalawat
ICAR-IARI, New Delhi, India 
sharma.rk.rk@gmail.com

Bread wheat (Triticum aestivum  LemThell ) an important winter cereal is  mainly as flour for the production 
of a large number of end products.  Hectoliter weight (HW) or test weight is one of the widely used 
criteria to decide about wheat quality and considered as a index of flour yield.  Present investigation was 
undertaken to find out the interrelationship of various morphological and grain quality traits to develop 
selection criteria for selecting wheat genotypes in segregating generations. A set of set of 64 genotypes 
were evaluated for 17 morphological and quality traits.  Result obtained association analysis revealed 
grain width, grain diameter, flag leaf area, grain weight/ spike showed positively significant and high 
positive direct effect indicating positive relationship with hectoliter weight.     On the other hand wet 
gluten content, flag leaf width had the negative correlation and negative direct effect indicating true 
negative association with hectoliter weight, Seed number per spike, 1000 grain weight   grain contributed 
positively to hectoliter weight indirectly.  Thus, for improving the hectoliter weight of wheat genotypes 
more emphasis should  be given on characters like grain width, grain diameter, flag leaf area, grain weight 
spike and days to heading during the selection process in segregating generation in the field
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Abstract No. 1148

Introgression of gynoecious (F) locus in Indian cucumber variety cv. Pusa Barkha 
combining both MAS and phenotypic selections

T K Behera, Boopalakrishnan G, A D Munshi, G SJat, M K Pandey, Tanya .
IARI, New Delhi, India 
tusar@rediffmail.com 

Indian cucumber cultivars are basically monoecious in nature. The gynoecious sex expression 
provides more concentrated fruit set and earlier maturity and ultimately more yield than the normal 
monoecious cucumber. Easy and quick introgression of this trait may be possible through marker assisted 
backcross breeding in cumber monoecious variety PusaBarkha. In the present study, two SSR markers (SSR-
13251 and SSR- 15516) and one gene based SCAR marker (CsACS1G) were used for foreground selection 
of F locus (gynocey) in 60 BC1F1plants.  The identified heterozygote plants matched phenotypically to 
recipient parent, Pusa Barkha were selected for development subsequent generation. The plants #3 and 
#5 were selfed to produce the BC1F2 and were under gone foreground selection. The plants #7, # 1, #9, 
and #21 from BC1F2 population was selected and selfed to develop BC1F3 population. Similarly, BC1F1 
(plant #3) was backcrossed with Pusa Barkha to develop BC2F1. In BC2F1 population, plant #8 was selected 
based on foreground marker analysis and phenotypic characters followed by selfing to generate BC2F2 
population. Twenty lines were selected based on genotypic and phenotypic selection and were being 
evaluated for horticulture traits. A total of 135 markers found to be polymorphic between donor parents 
(Gy14) and recipient parents (Pusa Barkha) used for background profiling of BC1F4 and BC2F3 plants. The 
application of MAS combined with the phenotypic selection helps in speedy recovery of the recurrent 
parent genome and hastens the process of crop improvement

Abstract No. 1154

Anti-nutritional factors affecting the nutritional components in mungbean

Muraleedhar Aski1, Jayanti Tokas2, Harsh Dikshit1, D Singh1, Gyan Mishra1, Gayacjcharan C3, Akanksha 
Singh1

1Indian Agricultural Research Institute , New Delhi, India. 2Hissar Agricultural University ,Hissar , India. 3NBPGR, New 
Delhi, India 
murali2416@gmail.com

Pulses are a “Smart Food” as these are critical for food basket for complementing cereals, important source 
of plant protein and dietary fibre will help in reducing obesity, diabetes, heart ailments and gastrointestinal 
diseases. Though legume seeds contain a moderately high amount of proteins, certain minerals, vitamins 
and their subsequent use in food; is still limited due to presence of certain anti-nutritional factors (ANFs). 
Diverse set of ninety five genotypes of mungbean (Vigna radiata (L.) R. Wilczek) were evaluated for 
nutritional and anti-nutritional traits so as to identify promising genotypes. Anti-nutrients like tannins 
and phytic acid present in mungbean affects the nutritional quality. The average content of Reducing 
sugars, Non–reducing sugars , Total sugars, tannins, Total phenols, phytic acid , Flavnoids and Crude protein 
was found to be 5.7 g/100gm , 3.14 g/100gm, 8.85 g/100gm, 4.18 g/100gm, 2.9 g/100gm, 0.14%, 1.98 
g/100gm  and 22.14%   respectively. Mungbean genotype AM 54 had high flavnoids and crude protein 
content; medium level of tannin and low levels of phytic acid, phenols and total sugars. While AM 16 had 
high total sugar content and crude protein, medium tannin content, low in phenol, flavnoids and phytic 
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acid contents. The genotypes studied are diverse in nature for quality traits. 95 genotypes were divided 
into eight divergent clusters. Nutritionally rich and having less anti-nutrient compounds lines will utilized 
for breeding programme. 

Abstract No. 1155

High throughput phenotyping of transpiration for improving water use efficiency in rice

Dhandapani Raju, Ranjith Kumar Ellur, Krishna Kumar Jangid, Elangovan A, Swati Goel, Sudhir Kumar, 
Gopla Krishnan S, Rabi N Sahoo, Vishwanathan Chinnusamy
ICAR - Indian Agricultural Research Institute, New Delhi, India 
dandyman2k3@yahoo.co.in

Rice is the major staple crop uses about 50% of irrigation water in India. The water use efficiency of 
rice is very low. Therefore, an experiment was conducted with 150 diverse rice germplasm lines during 
Kharif-2017 season at Nanaji Deshmukh Plant Phenomics Centre, ICAR-IARI, New Delhi to understand 
the component traits of transpiration in rice. One set of plants (3 replications for each genotype) were 
imposed with moisture-deficit stress (~12.5 % SMC) during booting to maturity, while the other set was well 
irrigated (25% SMC). IR thermal, NIR shoot and Visual Imaging were done at regular interval from booting 
to maturity. Results revealed large variation in transpiration of diverse rice genotypes grown in well-
watered and moisture deficit stress conditions. Notably, genotypes with higher night time transpiration 
were typically identified to consume higher amount of water (water spenders) during study period. 
Further, the complex relationship between nocturnal and diurnal transpiration with WUE were studied 
in rice genotypes under non-stress condition. The correlation between leaf area and mean transpiration 
showed that the co-efficient of determination was less than 0.51 which suggested that large portion of 
genotypic variation in transpiration is controlled by physiological mechanisms that involved in stomatal 
regulation besides the leaf area. The germplasm lines were genotyped with 50K SNP chip. Using this SNP 
data and phenomics data, Genome wide association study (GWAS) was carried out and about 30 QTLs/
Genes for transpiration were mapped in rice. 

Abstract No. 1166

Marker-assisted stacking of VTE4, crtRB1 and opaque2 genes for development of 
multinutrient rich maize

Sunil K Jaiswal, Vignesh Muthusamy, Rajkumar U Zunjare, Hema S Chauhan, Gulab Chand, Abhijit K Das, 
Hari S Gupta, Firoz Hossain 
IARI, New Delhi, India 
jaiswal1982@gmail.com

Among various micronutrients, lysine, tryptophan, vitamin-A and vitamin-E are deficient in endosperm of 
traditional maize. Lack in essential amino acids like lysine and tryptophan affects growth and development 
in humans. While vitamin-A deficiency causes night blindness, deficiency in vitamin-E leads to various 
neurological disorders. Natural variant of crtRB1 (β-carotene hydroxylase) and VTE4 (γ-tocopherol methyl 
transferase) cause significant enhancement of provitamin-A and vitamin-E, respectively; while recessive 
allele of opaque2 enhances lysine and tryptophan in maize. In the present study, quality protein maize 
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(QPM) and vitamin-A rich version of HM4 (HKI1105 × HKI323), HM8 (HKI1105 × HKI161) and HM9 (HKI1105 
× HKI1128) were selected for introgression of VTE4. While, parental version of HKI323, HKI1105 and 
HKI1128 were targeted for stacking of opaque2, crtRB1 and VTE4, HKI161 has already been improved in a 
separate programme.  A Harvest Plus-derived inbred with crtRB1 and VTE4 was used as donor. BC1F1 and 
BC2F1populations, each consisting of 108-118 plants were successfully genotyped using gene specific 
markers for VTE4, crtRB1 and opaque2 in each of the population. Heterozygotes in BC2F1 were selfed to 
generate BC2F2 populations. 135-208 individuals in BC2F2 populations were screened and segregants 
homozygous for VTE4, crtRB1 and opaque2 were selected. 104-109 SSRs spanning entire 10 chromosomes 
were used for background selection. The selected introgressed progenies possess >90% recurrent parent 
genome.  The introgressed lines resembled their recurrent parents for plant, ear and grain characteristics. 
These introgressed progenies would be used to reconstitute the hybrids which would help addressing 
multinutrient deficiency in a sustainable and cost-effective manner.

Abstract No. 1167

Exploring wheat genotypes and their adaptive traits for conservation agriculture

Manjeetkumar, Rajbir Yadav, Kiran B Gaikwad, Naresh Kumar, Praveen Kumar 
IARI, Delhi, India 
manjeetbhu615@gmail.com

There is urgent need of integration of agronomic management and responsive genotypes to tackle down 
the yield fluctuation and even to enhance productivity of wheat under prevailing condition. For wheat 
production, conservation agriculture (CA) is one of the best agronomic management practice reported 
by several researchers. To exploit CA advantage with early seeding of wheat right after rice harvesting 
responsive genotype must carry some traits CA adaptive traits like longer duration with mild vernalization 
requirement, longer coleoptile length with semi-dwarf habit and early seedling vigour to cope up with 
previous crop residue and weeds etc. With view of facing problems, experiment was conducted to 
screen the CA adaptive traits and their relationship with seedling emergence at normal and deep sown 
condition consecutively for two year.  In first year, 100 genotypes, and next year out of them , 60 genotypes 
representing short, medium and longer coleoptile length were taken into account. Observations were 
recorded on seedling emergence at 5cm and 10cm sowing depth, coleoptile length, embryo size and 
plant height. A positive correlation was observed between coleoptile length and seedling emergence 
under deep sown condition, moreover, embryo size also shown positive significant correlation with early 
seedling vigour in first year, but no significant correlation were observed in second year, therefore, this 
trait is need to be explored further more. Some of the genotypes like CLY1613, CLY1622 and CLY1644 over 
the years were having the longer coleoptile length along with semi-dwarf plant height, these genotypes 
might be carrying the alternative rht genes. 
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Abstract No. 1170

Root phenotyping for drought tolerance in cotton (G. hirsutum L.)

Jayant Meshram1, Sunil Mahajan2, Vijay Waghmare2

11Crop Production Division, ICAR-Central Institute for Cotton Research, Nagpur, India. 2Crop Improvement Division, 
ICAR-Central Institute for Cotton Research, Nagpur, India 
j.h.meshram@gmail.com

Cotton (Gossypium hirsutum L.) has grown in India approximately more than 65 % as rainfed condition. 
Roots are very important organ for plant growth and development, since they act as anchors, providing 
mechanical support, and as chemical extractors for the growing plant. Root length density (RLD) sets the 
proportion of water uptake both under wet conditions and dry soils. Cotton plants with efficient root 
system capture water and nutrients from soil having these features of longer tap root length are required 
for future varieties. In the present study, out of 2000 germplasm cotton accessions, 12 drought tolerant 
lines differing in root length and dry root weight were selected based screening for their performance 
in replicated trials under completely randomized design. In rain out shelter, cotton plants were grown in 
PVC pipes of size 8 inches wide 1.5 meter long up to reproductive phase (80 DAS) aimed to characterize 
root system architecture under drought stress. From screening experiment, 12 contrasting germplasm 
were evaluated for drought tolerant traits differing in root length, shoot length, root to shoot ratio and 
number of lateral roots. Among lines IC-325280, IC-357406 and IC-356876 lines showed better promise 
based on Leaf Temperature, RWC (%), Mid-day leaf water potential, root length, root dry weight and 
root shoot ratio. The findings will further enhance the knowledge of root system architecture and their 
utilization in cotton improvement and to develop drought tolerant lines.

Abstract No. 1172

Gibberellic acid mediated influence on physiological and yield related traits under heat 
stress in wheat at reproductive stage

Shivani Nagar1, Virender Singh1, Rajkumar Dhakar1, Ajay Arora1, Neera Singh1, Gyanendra Singh2

1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2ICAR-Indian Institute of Wheat and Barley Research, 
Karnal, India 
shivaninagar19@gmail.com

Growth regulators plays crucial role in plant stress adaptation. Thus, we investigate potential role of 
gibberellic acid and its inhibitor paclobutazol (PBZ) on wheat under terminal heat stress in pot culture 
studies during rabi 2012-14. Terminal heat stress was imposed by delayed sowing (on 5thJanuary). In first 
study, 40 wheat genotypes were evaluated based on physiological traits for heat tolerance ability using 
multivariate analysis viz. hierarchical clusters analysis, principle component analysis and discriminant 
analysis. The genotypes were categorized in to three groups namely tolerant (14), intermediate (17) and 
sensitive (9). Endogenous GA3 content in leaves was found to be negatively correlated with tolerance 
ability of genotypes. In second experiment, effect of exogenous application of GA3 and PBZ was studied 
on temperature tolerant (HD 2643 and DBW 14) and susceptible (HD 2189 and HD 2833) cultivars  under 
stressed and non-stressed condition. PBZ escalated the antioxidant enzymes activity, and reduced 
the lipid peroxidation and ion leakage in late sown plants where as  GA3 had non-significant effect on 
them. But, still GA3 increased the test weight in stressed plants. GA3 upregulated GA biosynthesis and 
degradation pathway genes, cell expansions genes and PBZ down regulated kurene oxidase and GA 
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2ox gene expression. The variable level of endogenous GA3 could not produce significant difference in 
heat tolerance ability of wheat cultivars. Thus, Exogenous GA3 did not increase thermo-sensitivity but 
had positive effect on test weight and cell expansins gene expression. Screening genotypes based on 
endogenous hormonal level with important physiological traits has potential for contributing toward 
development of high yielding and stress tolerant genotype.

Abstract No. 1173

Characterization of foxtail millet (Seteria italica L.) for agro-morphological traits

Rajendragouda Patil1, Rajendragouda Patil1, Annapurna A1, Dr. Sushil pandey2, Chitra Devi Pandey2, Ravi 
Kiran1, Neha R A1, Nikhileshwar P1

1ICAR-Indian Institute of Millets Research , Hyderabad, India. 2ICAR-National Bureau of Plant Genetic Resources, 
New Delhi, India 
elangovan@millets.res.in

Foxtail is the second most important small millet and sixth most important grain, it has been growing 
in India since from antiquity. The millet crop improvement including foxtail millet is being conducted 
at ICAR-Indian Institute of Millets Research (IIMR), Hyderabad and has characterized 2408 accessions of 
foxtail millet germplasm for 12 qualitative and 8 quantitative traits to identify the potential germplasm 
for utilization in the finger millet improvement during kharif 2018. The experiment was conducted under 
the Consortium Research Project on Agro-biodiversity on Small Millets. The descriptive analysis revealed 
that there was sufficient variability in the foxtail millet population. The variability was calculated by mean, 
range and standard deviation (SD). The maximum SD was from plant height ranged as 23.33 – 175.00 cm 
with mean performance of 86.49 cm (SD-20.45) followed by days to 50% flowering as 34 - 99 days with 
the average of 50.88 days (SD-9.10). The flag leaf length ranges as 1.2 - 85.43 cm with mean of 28.43 cm 
(SD-4.60) and the variation was high. The panicle length was indirectly influencing the yield and ranges 
4.7 - 36.4 cm with average of 18.10 cm (SD-3.94). The selection of genotypes base for the yield influencing 
traits always adds an advantage to boost more yield. The accession numbers, EC0529861, IC0583636 and 
IC0583630 were early flowering accessions; IC0479234, IC0403639 and IC0480906 were superior for plant 
height which contributes for biomass yield as well as grain yield. IC0519690, IC0308947, IC0306479 and 
IC265984 had longest panicle length which influences the yield directly.

Abstract No. 1174

CRISPR/Cas9 mediated genome editing for enhancing aroma in rice

Shanthinie Ashok Kumar, Raveendran Muthurajan
Department of Plant Biotechnology, Centre for Plant Molecular Biology and Biotechnology, Tamil Nadu Agricultural 
University., Coimbatore, India 
shanzbiotech@gmail.com

Aromatic rice is fetching a premium price in both international and domestic markets due to its unique 
flavor. The accumulation of the compound 2-acetyl-1-pyrroline (2AP) is responsible for the unique and 
pleasant fragrance of the aromatic rice. A non-functional BADH2 loci is responsible for the accumulation of 
2AP. An eight base-pairs (8-bp) deletion in exon 7 of chromosome 8 is associated with the aroma in most 
of the aromatic rice germplasms including Basmati and Jasmine rice (Bradbury et al., 2005). Advancements 
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in molecular biology have provided precise genome editing tools like the CRISPR/Cas9 system to create 
targeted mutations in the genome. Based on this, we planned to generate genome edited plants through 
CRISPR/Cas9 harboring mutations in BADH2 loci. The sgRNA construct targeting previously reported 
regions were designed and mobilized into plants. This precise genome editing in rice by knocking out the 
eight base-pairs (8-bp) in exon 7 of chromosome 8 will result in accumulation of aroma in non-aromatic 
rice varieties. Experiments are in progress to generate and analyze genome edited plants in a popular 
non-aromatic rice variety ASD16. The regenerated plants are hardened in the transgenic greenhouse.

Abstract No. 1177

Study on heritability genetic advance and genetic variability in maize genotypes (Zea 
mays L.)

Anurag Tripathi
GBPUAT, Pantnagar, India 
anuragtripathi855@gmail.com

In present experiment study of various parameters related to genetic variability, heritability and genetic 
advance for different characters in inbred line of maize. Analysis of variance for all characters revealed 
that the mean sum of squares due to genotypes showed significant differences for all the 11 characters. 
Traits like Days to 50% tasselling, days to 50% silking, number of kernels per row, 100-kernel weight were 
showed high heritability and high genetic advance in both the environments (OPD and HPD). Which 
indicates that more likely the heritability is due to additive gene effects and selection may be effective 
in early generations for these traits, whereas low to moderate heritability were observed for yield/ha,ear 
length and number of kernel rows per ear.

In the present study high estimates of genotypic coefficient of variation were observed for grain yield (kg/
ha), ear height and 100 grain weight, number of kernels per row, plant height and ear length, so selection 
for these traits become effective. Higher GCV was recorded for Yield per hectare, plant height, ear height, 
number of kernels per row, 100-kernel weight so selection will be effective for these traits. 

Abstract No. 1183

miRNA Prediction using bioinformatics approach

A K Mishra, Shubhra Maithreyi
ICAR-IARI, New Delhi , India 
akmishra@iari.res.in

miRNAs are small endogenous ~21 nt long non coding RNA that play a pivotal role in plant growth and 
development by regulating the target sites. They negatively regulate the expression of the target genes 
by repressing gene translation or degrading target mRNAs. By identifying the target and the biological 
processes that miRNA participates in, it can successfully be inferred that various miRNA may participate 
in stress and other metabolism which will help in designing strategies for development. Conserved 
nature of miRNA across plants and animals has allowed us to computationally identify and predict new 
miRNA. In contrast to large numbers of miRNAs identified in cotton species, only 1 miRNA has been 
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reported in Gossypium arboreum (miRBase release 22.1), which paves way for further identification and 
prediction of conserved miRNAs and their targets in asiatic cotton. In the current study, we identified 16 
new miRNAs belonging to 11 MIR families from ESTs and GSS of asiatic cotton using comparative genome 
based homology approach. We predicted a total of 56 targets along with their function by target gene 
analysis against EST of asiatic cotton. Most of the target genes were observed to be involved in signal 
transduction, translation regulation, metabolic pathway,plant growth and development   Identification 
of novel miRNAs and their targets will broaden our understanding of the role of miRNA in asiatic cotton 
and help design strategies for effective improvement.  

Abstract No. 1184

Characterization of salinity responsive allantoin pathway gene: Urate oxidase from 
Oryza coarctata Roxb.

Soni Chowrasia, Zaherul Islam, Harmeet Kaur, Nagendra Kumar Singh, Tapan Kumar Mondal 
ICAR-National Research Centre on Plant Biotechnology, New Delhi, India 
sonichowrasia31@gmail.com

Plant encounters different biotic and abiotic stresses during their lifetime. Salinity stress is one of the 
major abiotic stress which hinders the plant growth as well as yield. O. coarctata  is a wild halophytic 
species of the genus Oryza found to South East Asian seashore.  Wild species are known to serve as an 
excellent source of resistant alleles. O. coarctata uniquely survives in high saline (up to EC of 40 ds/m) 
and submerged conditions. Allantoin is known to be used as nitrogen source in plant particularly in 
leguminous crop. However, recent metabolomics studies indicate, allantoin is a abiotic stress responsive 
metabolite in rice and chickpea.  The urate oxidase is the key enzyme of allantoin biosynthesis. Therefore, 
to know its role in salinity adaptation of O. coarctata, present study is focused on the structural and 
functional characterization of the urate oxidase gene. The evolutionary analysis of the urate oxidase was 
performed which revealed the presence of single copy gene in all groups of plants. Expression analysis 
of the   transcript of  urate oxidase was determined by qRT-PCR under salinity stress condition. Further, 
the enzyme activities of urate oxidase and concentration of its product, allantoin were also determined 
under salinity stress. The results revealed higher accumulation of the allantoin under salt stress condition 
in O. coarctata could  be correlated with the higher expression of transcript as well as higher activity of 
urate oxidase, indicating that this pathway might play important role for salinity adaptation of this plant.

Abstract No. 1186

Genetic analysis of culm length related traits in rice

Venkata R Prakash Reddy1, Lakshminarayana Vemireddy2, Akkareddy Srividhya2

1Acharya N G Ranga Agricultural University, Mahanandi, India, 2Acharya N G Ranga Agricultural University, Tirupati, 
India 
bvrpreddy@gmail.com

The present study was conducted with 48 rice genotypes with aim of understanding genetic relationship 
using key traits influencing culm strength in rice. For evaluation, correlation, principal component analysis 
and cluster analysis were carried out to obtain suitable parents that can be exploited in further breeding 
programme. Correlation analysis reveals that culm strength is significantly positively correlated with culm 
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diameter, panicle number and culm wall thickness. Principal component analysis revealed that first four 
principal components with eigeen value more than one explained the 79.36% cumulative variance. The 
maximum variation was mainly due to culm strength and its related like culm diameter and culm wall 
thickness which shows positive contribution in all four components. The 48 genotypes were grouped in 
to four clusters based on Ward’s minimum variance method. Distribution of genotypes into four clusters 
shows that cluster-IV with high mean (261.4 gm/stem) and cluster-II with low mean (96.21 gm/stem) 
values of culm strength. The electron microscopic observation of vascular tissues of lower most elongated 
internode of four genotypes CR 401, Pusa-44 from cluster-IV and Swarna, BPT-5204 from cluster-II reveals 
that significant variation in vascular tissue and phloem diameter among tested genotypes. This indicates 
significant diversity among the rice genotypes which can be useful for identifying the QTLs for culm 
strength and for releasing new cultivar.

Abstract No. 1198

Problem of red rot disease in sugarcane, screening and identification of genotypes 
with resistance

Tabassum., Anand Jeena, Deepanker Pandey 
Govind Ballabh Pant University of Agriculture and Technology Pantnagar, pantnagar, India 
tabassum12081992@gmail.com

Sugarcane is valuable industrial crop as it stores high sucrose concentration in stem and for the production 
of renewable biofuel source, ethanol. Out of various biotic and abiotic factors responsible for its low 
yield, red rot is the most common disease caused by the fungus Colletotrichum falcatum. The pathogen 
hydrolyses stored sucrose into glucose and fructose by producing invertase enzyme. As a result the quantity 
of molasses increases. The resistance of a particular variety breaks down and it become susceptible with 
time due to the emergence of highly virulent pathotypes. The screening and identification of genotypes 
with resistance is a vital requirement to develop resistant cultivars and because red rot primarily affects 
the stalks, most of the techniques used to screen for red rot resistance are based on inoculation of 
the stalks. The present investigation was conducted with  167  C2 clones of general collection and bi-
parental progenies of sugarcane. All the clones were inoculated with 7-day-old culture inoculum of  C. 
falcatum by Plug Method of inoculation and rating reactions of the clones were recorded based on the 
i)Condition of top of cane, ii) Nodal transgression of lesions, iii) Lesion width and iv) Presence of white 
spots in the lesions. Average score was calculated as Average score = Total Score / Numbers of cane 
evaluated and based on average scores calculated the clones were classified as Resistant (R), Moderately 
Resistant (MR), Moderately Susceptible (MS), Susceptible (S) and Highly Susceptible (HS) as per the scale 
given by (Srinivasan and Bhat, 1961).
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Abstract No. 1199

DUS characterization and diversity of newly developed inbred lines of maize

Jayant Bhat1, Kanthakumar C.S.2,3, Ganpati Mukri4, Mallikarjuna M.G.4, Firoz Hossain4, Basavanagouda Patil1

1ICAR-IARI RRC Dharwad, Dharwad, India, 2UAS Bengaluru, Bengaluru, India, 3UAS, Dharwad, Dharwad, India, 4ICAR-
Indian Agricultural Research Institute, New Delhi, India 
jsbhat73@gmail.com

An investigation involving 56 inbred lines of maize developed from different sources was conducted 
at ICAR-IARI Regional Research Centre, Dharwad, during kharif 2016, rabi 2015 & 2016 to characterize 
them for 31 DUS characters and understand diversity. The SAHNclustering using the UPGMA, grouped 
56 genotypes into eight major groups at the truncation level of 0.55 in the coefficient scale. Cluster I, II 
and III comprised 3 genotypes each, while clusters IV, V and VI comprised 2 genotypes each. Cluster VII 
and VIII comprised 10 and 32 genotypes, respectively. The Coefficient of similarity was least between the 
genotypes DDM-207 and PDM-62. Highest similarity coefficient of 0.88 was recorded between PDM-258-1 
and PDM-194-2, which can be distinguished by ear placement, were grouped in cluster VIII. It was noted 
that different sources of inbreds did not have any bearing on clustering pattern. It was observed that 
cluster I and VIII are highly dissimilar and genotypes from which could be assessed for their combing ability. 
All the genotypes were completely uniform for MG traits rather than MS traits over seasons indicating 
that variation in phenotypic expression of MS traits was due to influence of environment. The data on 
dimorphic and polymorphic traits indicated that all inbreds included in the study are distinct from each 
other. The results of the experiment revealed that the 31 DUS descriptors can be effectively used for 
identification, documentation and grouping of lines/varieties. Also wide variability observed for the traits 
studied implied ample opportunities for genetic improvement of maize.

Abstract No. 1204

Fast-track breeding for rust resistance and quality: through integration of marker-
assisted gene selection and doubled haploid production technology in Wheat

Prashanth Hanumanthappa1, Nizam Ahmed2, Harbans Bariana2, Anju Mahendru Singh3, Urmil Bansal2

1ICAR-Indian Agricultural Research Institute, Cobbitty, India, 2University of Sydney, Cobbitty, Australia, 3ICAR-Indian 
Agricultural Research Institute, New Delhi, India 
prashanthbabuh@gmail.com

Genetic resistance is the most cost-effective and durable protection against major diseases in crop plants. 
The durability of the protection can be achieved by combing more than one gene for resistance against a 
specific pathogen. The application of fast-track technologies in achieving multiple resistance in a reduced 
number of reproductive generations will save time and labor. The current study was aimed to integrate 
two stem rust (Sr22 and Sr26), two-stripe rust (Yr47/Lr52 and Yr57) and a protein content gene (GpcB1) into 
two Indian common wheat varietal backgrounds. The advance backcross lines generated by crossing of 
Indian cultivars PBW550 and DBW17 with donors of Sr22, Sr26, Yr57 and Yr47/Lr52(Australian origin) were 
screened for seedling resistance under microclimatic conditions. In parallel, the genotypic confirmation 
(through MAS) was also done by application of markers closely linked to the respective gene of interest. 
Further, five different gene combinations were made between best backcross derivatives having these 
resistance genes and a protein gene (sourced from Lillian, a Canadian spring wheat) by means of crossing 
and hybridity was confirmed through markers. A wheat-maize based DH production technique was used 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 472

 Plant Sciences (Field Crops)Day-2 :  22 February, 2019

to produce haploid plants from each of these five combinations. In total, 163 different diverse haploid 
plant profiles were derived having, 16 for Sr26/PBW550 and GpcB1, 43 for Yr57/DBW17 and GpcB1, 57 
for Sr22/PBW550 and Sr26/PBW550, 22 for Sr22/PBW550 and Yr57/PBW550and; 25 for Yr47/DBW17 and 
GpcB1. The derived DH progenies lines are currently being evaluated for the combined resistance and 
protein content in India and Australia.

Abstract No. 1206

Effect of sowing method and soil test based nutrient management on seed yield of 
pigeonpea crop

Jugul Tiwari, Jagannath Pathak
Banda university of Agriculture and Technology Banda UP , Banda, India 
jtiwarikishor@gmail.com

Pigeonpea is commonly known as redgram or arhar or tur in Chhattishgarh region.The productivity of 
pulse crops depends on soil fertility, time and method of sowing,nutrient management and selection 
of improved variety suitable for that region. Thus, the present study was undertaken to identify the 
suitable sowing method and demonstrate soil test based nutrient management for enhancing yield of 
pigeonpea at farmers’ field in Rajnandgaon of Chhattishgarh. A field investigation was carried out under 
CFLD pulses demonstration programme to assess the effect of three sowing methods using Rajivlochan 
variety  (pigeonpea variety released from Indira Gandhi KrishiVishwavidyala, Raipur) during 2014-15 
and 2015-16. Rajivlochan variety of pigeonpea was tested with three sowingmethods  viz seed cum 
fertidrill (30x30cm),raised bed (45x30 cm) and at rice bund (45x30cm) by hand dibbling methods. All 
recommended package of practices including soil test based fertilizer applications were practiced in 
demonstrations. Higher seed yield of 18.6 and 19.4 q/ha were recorded under raised bed condition in 
two year of experiment,respectively while rice bund sowing method found next to it with performance of 
yield 16.2 and 16.8 q/ ha and lowest yield  12.5 and 13.6 q/ha was obtained in flat bed seed cum fertidrill 
method . So , Raised bed method with soil test based nutrient management can be adopted for better 
yield achievement and economic returns in pigeonpea cultivation.

Abstract No. 1209

Physiological analysis of nitrogen use efficiency and yield traits of rice genotypes under 
different nitrogen levels

S Devika
Tamil Nadu Agricultural University, Coimbatore, India 
devikasellathdurai@gmail.com

An investigation was carried out at the Department of Rice, Tamil Nadu Agricultural University, Coimbatore, 
Tamil Nadu during 2015-2016 to study the physiological analysis of nitrogen use efficiency and yield traits 
of rice genotypes under different nitrogen levels. The results of the experiment was revealed that the 
gas exchange parameter such as photosynthetic rate (36.91 μmol CO2 m-2 s-1) was recorded higher in the 
treatment of 150% RDN + CB-08-513 at 50% flowering stage. Higher SPAD value (44.23) was observed in 
the treatment of N3G6, the leaf nitrogen content (5.43%) and total nitrogen content (1.86%) was recorded 
in medium duration genotypes under 150% of RDN at PI stage. The NUpE (1.73), physiological nitrogen 
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use efficiency (29.39), nitrogen utilization efficiency (3.17),  PnNUE (4.74) was lower in medium duration 
genotypes when treated with 150% of RDN. The maximum grain yield of 9160.7 kg ha-1 registered in 
medium duration genotype CO 50 under 150% of RDN with increase of 20.62% over control. However, 
in short duration genotype CB-08-504 was recorded maximum grain yield of 8449.7 kg ha-1 under 150% 
of RDN with increase of 21.41% compared to 50% of RDN. This work will complement to other studies 
will establish a baseline for breeding physiologically nitrogen efficient rice genotypes under both lower 
and higher levels.

Abstract No. 1215

Pyramiding of Yr 10 and Lr 24 rust resistant genes for durable resistance in wheat

Lakshmi Kant1, Rakesh Bhowmick1, Mamta Joshi1, Krishan Mishra1, Daya Shankar1, Yalek Messar1, Raghu 
Br2, Arunava Pattanayak1

1ICAR-VPKAS, Almora, India. 2ICAR-IIHR, Bangluru, India 
lakshmi.kant@icar.gov.in

Stripe rust (Puccinia striiformis f. sp. tritici) and leaf rust (P. recondita) are the two devastating diseases of 
wheat in the hilly areas of NW Himalayan states. A high yielding popular variety VL Gehun 907 released 
for the hill region; was highly resistant to all the prevalent pathotypes of yellow and brown rust till 2012-
13. With the emergence of new races it has started showing susceptibility particularly to yellow rust. 
The broad spectrum yellow rust resistant gene Yr 10 was found resistant against these new pathotypes. 
Another broad spectrum leaf rust resistant gene Lr 24 (which is also resistant to new pathotype of leaf rust) 
was selected for pyramiding. The virulence to these two genes is not known in India. The pyramiding of 
these two genes into VL Gehun 907 using MAS will help in development of wheat genotype/cultivar with 
durable resistance against all prevailing pathotypes of stripe and leaf rust in this region. The SSR marker 
Xpsp3000 is reportedly linked (1.2cM) with Yr10 gene. Similarly Sr24#12 marker has been reportedly linked 
(2.4 cM) with Lr 24 gene. These two markers, Xpsp3000 and Sr24#12 were found polymorphic between 
VL Gehun 907 and Yr10/5*Datatine and derived line FLW1 (UP 2338/Centurk (Lr24). The recurrent parent 
genome recovery was from 60 to 90.0% in BC3F1. Based on genome recovery and phenotypic suitability, 
intercrosses between the selected plants of two populations viz., VL Gehun 907/Yr10/5* Datatine and VL 
Gehun 907/ FLW 1 has been attempted. Further details will be discussed. 

Abstract No. 1217

Channelizing carotenoid pathway for accumulation of beta-carotene in rice through 
CRISPR/Cas9 mediated genome editing

Rakshana Palaniswamy, Raveendran Muthurajan
Department of Plant Biotechnology, Centre for Plant Molecular Biology and Biotechnology, TNAU., Coimbatore- 
641003, India 
rakshanapalanisamy@gmail.com

Vitamin A deficiency is a major problem among the rice eating population of the world. Attempts were 
made to improve β-carotene content in rice through genetic engineering by developing Golden rice (Ye et 
al., 2000 and Paine et al., 2005) but it suffers from several ethical and biosafety issues. Kavuni, a traditional 
therapeutic rice genotype of Tamil Nadu, is found to possess higher levels of lutein and significant levels 
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of beta-carotene (Valarmathi et al., 2015). This provides us an opportunity to manipulate carotenoid 
level in rice using recent biotech inventions. In earlier studies, carotenoid level was successfully altered 
by silencing key genes involved in lutein biosynthesis viz.,LYC-E in potato and brassica (Diretto et al., 
2006; Yu et al., 2008); CHY1 or CHY2 in potato (Diretto et al., 2007) through RNAi technology which led to 
accumulation of enhanced levels of beta-carotene in Brassica (up to 185-fold) and potato (up to 14-fold). 
Based on the above fact, we hypothesize that interfering with alpha-carotenoid biosynthesis pathway in 
Kavuni may lead to accumulation of beta-carotene. So we planned to use CRISPR/Cas9 mediated genome 
editing to silence/Knock-out LYC-E gene in Kavuni. Small guide RNA targeting the LYC-E of carotenoid 
biosynthesis pathway was designed and cloned into pRGEB31 binary vector under the control of OsU3 
promoter. Kavuni was transformed with pRGEB31 vector harbouring sgRNA targeting LYC-E gene through 
Agrobacterium mediated transformation of immature rice embryos and genome edited plants are 
developed. Experiments are in progress.

Abstract No. 1218

Development of bakanae and sheath blight tolerance of Pusa Basmati 1121 and Pusa 
Basmati 6 through marker assisted backcross breeding

Anurag Mishra1, Sarvesh Maurya1, Ranjith Ellur1, Gagandeep Singh1, Bishnu M Bashyal2, Gopala Krishnan 
S.1, M Nagarajan3, KK Vinod3, Prolay Bhowmick1, Haritha Bollinedi1, A.S. Natarajan3, A.K. Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Pathology, 
ICAR-Indian Agricultural Research Institute, New Delhi, India. 3Rice Breeding and Genetics Research Centre, ICAR-
Indian Agricultural Research Institute, Aduthurai, India 
anuragmishraa@hotmail.com

Basmati rice varieties developed at IARI are considered multi-billion-dollar forex earners due to their 
quantum of forex-earning towards national exchequer, of which the contribution of Pusa Basmati 1121 
and Pusa Basmati 6 was ~Rs. 18,000 crores during 2018. Marker assisted backcross breeding has led to 
development and release of bacterial blight resistant versions of PB1121 and PB6 namely, Pusa Basmati 
1718 (PB1718) and Pusa Basmati 1728 (PB1728), respectively carrying xa13+Xa21. However, these 
varieties are susceptible to other biotic stresses namely, bakanae and sheath blight which cause severe 
yield losses. Therefore, marker assisted step-wise but simultaneous method of backcross breeding was 
initiated to incorporate QTLs for resistance to bakanae viz., qBK1.1 and qBK1.2; and sheath blight tolerance 
QTL qSBR11-1 from the donor parents Pusa 1342 and Tetep, respectively into the genetic background 
of PB1718 and PB1728. Foreground selection was carried out using the markers xa13prom,pTA248, 
RM11282+RM9,RM10153+ RM5336 and RM224 linked to bacterial blight resistance genes xa13 and 
Xa21; QTLs for tolerance to bakanae qBK1.1 and qBK1.2; and QTL for tolerance to sheath blight,qSBR11-1, 
respectively. Background selection was carried out using 80 genome-wide SSR markers and stringent 
phenotypic selection for agro-morphological, grain and cooking quality  characteristics was performed 
in every backcross generation to accelerate recurrent parent genome and phenome recovery. During 
Kharif-2018, BC3F1 plants were subjected to foreground, background and phenotypic selection and one 
best plant from each of the cross-combinations was intercrossed to develop bacterial blight, bakanae 
and sheath blight resistance in the background of PB1718 and PB1728.
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Abstract No. 1220

Genetic enhancement of specialty corn germplasm through integrated approach of 
conventional and molecular breeding

Vignesh Muthusamy, Rajkumar Uttamrao Zunjare, Firoz Hossain 
ICAR-Indian Agricultural Research Institute, NEW DELHI, India 

The germplasm base of specialty corn is quite narrow. Here both  conventional and molecular 
breeding approach was followed to broaden sweet- and waxy- corn germplasm. Normal inbreds were 
crossed with shrunken2- (sh2) and sugary1- (su1) based donors. The F2 seeds with shrunken (sh2sh2) and 
sugary (su1su1) type were phenotypically selected to develop new inbreds. Crosses among the sh2- and 
su1- types led to phenotypic selection of sh2sh2/su1su1 in F2 seeds. Anthocyanin pigmentation in stem 
was effective in selecting sh2sh2 plants. Linked SSRs viz., umc2061 (0.3-1.6 cM from su1) and umc2276 
(1.2-1.5 cM from sh2) were identified. M4-a1 an InDel marker developed from A1 gene co-segregated 
with sh2. Gene-based markers for sh2 and su1 are now developed and validated. Further, parental lines of 
promising hybrids (ASKH-1, ASKH-2 ASKH-4, HQPM-1, HQPM-4, HQPM-5 and HQPM-7) were targeted for 
combining sweetness with higher lysine, tryptophan, provitamin-A and vitamin-E using marker-assisted 
selection of sh2, opaque2, crtRB1 and VTE4genes. Diverse waxy inbreds developed from exotic populations 
were analyzed using 77 SSRs which revealed wide variation among lines. Using gene-based markers, 17 
diverse haplotypes of waxy1 allele was detected. Elite inbreds that are the parents of released hybrids 
have now been targeted for marker-assisted introgression of waxy1 allele. These newly developed inbreds 
hold great promise in specialty corn breeding programme. 

Abstract No. 1221

Development of bacterial blight and blast resistance in popular Basmati rice varieties 
through marker assisted backcross breeding

Sarvesh K. Maurya1, Anurag Mishra1, Ranjith Ellur1, Gagandeep Singh1, Gopala Krishnan S.1, G. Prakash2, 
K.K. Mondal2, M Nagarajan3, K.K. Vinod3, Prolay K.Bhowmick1, Haritha Bollinedi1, A.S. Natarajan3, A.K. Singh4

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Pathology, ICAR-
Indian Agricultural Research Institute, New Delhi, India. 3Rice Breeding and Genetics Research Centre, Aduthurai, 
India. 4Division of Geb23netics, ICAR-Indian Agricultural Research Institute, New Delhi, India 
sarveshmaurya908@gmail.com

The premium quality Basmati rice varieties namely, Pusa Basmati 1121 and Pusa Basmati 6 developed at 
IARI, New Delhi are the major forex earners which contribute to the tune of ~Rs. 18,000 crores annually. 
However, these varieties are sensitive to various biotic stresses among which blast, bacterial blight (BB), 
bakanae and sheath blight are the major diseases which cause significant yield losses. Recently, two BB 
resistance genes xa13 and Xa21 were incorporated into the background of PB1121 and PB6 through 
MABB and Pusa Basmati 1718 (PB1718) and Pusa Basmati 1728 (PB 1728), respectively were developed. 
However, there are recent reports of ineffectiveness of xa13+Xa21 in the regions of Punjab and Haryana 
due to evolution of new races of Xoo. Therefore, the current study aims at incorporating BB resistance 
genes Xa38 (Pusa1927) and Xa33 (Pusa1725); and blast resistance genes Pi9 and Pita (Pusa1937) into the 
background of PB1718 and PB1728 through MABB. The F1s generated between two recurrent and three 
donor parents were backcrossed to generate BC1F1s. These BC1F1s were subjected to foreground selection 
using the markers marker-Os04g53050, RMWR7.6, Pi9-STS1, YL155/YL87 linked to the genes Xa38, Xa33, Pi9 
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and Pita, respectively; phenotypic selection for agro-morphological, grain and cooking quality characters 
and background selection using SSR markers spanning across the genome. The superior BC1F1s with 
maximum recurrent parent genome recovery were backcrossed with the recurrent parent to generate 
BC2F1s. The similar selection schemes were followed to generate BC3F1s and are being inter-crossed to 
incorporate BB and blast resistance into PB1718 and PB1728.

Abstract No. 1224

Study of diverse pigeon pea lines for tolerance to salinity stress under hydroponic 
conditions

Rekha Joshi1,2, Naleeni Ramawat3, RS Raje1, Kumar Durgesh1, Rama Prashat G1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India, new delhi, India. 2 Amity 
Institute of Organic Agriculture, Amity University Campus, Noida - 201 303 (UP), India, Noida, India. 3Amity Institute 
of Organic Agriculture, Amity University Campus, Noida - 201 303 (UP), India, Noida, India 
rekhajoshimohey@gmail.com

Among the abiotic and biotic constraints to pigeonpea production, elevated salt concentration in soil 
or water is the major stress to this major pulse crop. Therefore, salt tolerant genotype is the urgent need 
of the day for sustainable production of pigeonpea. In the present work, sixty-five diverse pigeonpea 
genotypes were studied in hydroponics at different levels of salt concentrations to identify those 
tolerant to soil salinity. Different parameters relevant to salt stress were measured viz. germination 
percentage, seedling growth, seedling survivability, biomass accumulation at varied salt levels (40,80,100 
and 120mM sodium chloride), using modified Arnon& Hoagland solution and the plants were also 
scored on the basis of visual symptoms on 1 to 5 scale for comparative evaluation of all the genotypes 
taken under study. Significant genotypic variation for salinity stress was observed among the genotypes 
screened under hydroponic conditions. Germination rate and percentage decreased with increasing 
salinity. Biomass accumulation and general growth was adversely affected at higher salt concentrations. 
The most tolerant and sensitive genotypes were selected and used in breeding programme for further 
generation of mapping population and as a source for developing salt tolerant variants for improvement in  
pigeonpea production. 

Abstract No. 1226

OsSAPK6 a SnRK2 family gene is a positive regulator of salt tolerance in rice

Sanya Shrivastava, Santosh Kumar V.V, Krishna G.K, Shashank Kumar Yadav, Viswanathan Chinnusamy
ICAR-IARI, Delhi, India 
shrivastavas.juit@gmail.com

Rice is one of the most important cereal crops, and is vulnerable to abiotic stresses such as salt stress, 
in particular, at seedling and reproductive stages. Salt stress imposes both ionic and osmotic stresses. 
ABA signalling plays a major role in salinity stress in plants. Sucrose non fermenting-1 related protein 
kinase2 (SnRK2) family members transduce ABA signalling. A member of SnRK2 family, OsSAPK6 
was selected based on inducible gene expression under salinity, osmotic and cold stresses as well 
as by ABA treatment. The gene was cloned in binary vector pCAMBIA1300 driven by stress inducible 
AtRD29A promoter (PAtRD29A::OsSAPK6) for overexpression and in pANDA vector driven by constitutive 
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ZmUbi promoter (PUbi::RiSAPK6) for RNAi suppression. Transgenic rice plants were generated using 
Agrobacterium mediated transformation in genotype Pusa Sugandh-2 and confirmed through PCR and 
southern hybridisation. The transgenic lines were analysed by post germination and chlorophyll retention 
assays in overexpression (OE) and RNAi lines. Results showed superior performance of OE lines over 
wild type (WT) as well as RNAi lines. In 21 days old seedlings, salinity stress (200mM) was applied for 14 
days which showed that overexpression lines performed better than silenced lines and WT in terms of 
survival, MSI and biomass. The Na+/K+ ratio revealed better exclusion of Na+ by overexpression lines as 
compared to WT and RNAi lines. The results showed that OsSAPK6 mediates ABA signalling and plays a 
major role in salinity tolerance in rice [This work was funded by ICAR-NASF, New Delhi (Grant No. Phen  
2015/2011-12)].

Abstract No. 1228

OsMYB47 encodes an ABA and drought regulated gene involved in the regulation of 
root growth in rice

Krishna G.K., Viswanathan Chinnusamy
ICAR-IARI, New Delhi, India 
kkphysiologist@gmail.com

Genetic improvement in root system architecture (RSA) of rice is crucial for enhancing its productivity under 
drought stress. Hence this study was aimed at identification of genetic regulators of RSA in rice. Fifty two 
rice genotypes were screened under osmotic (-102 kPa) and ABA (500 nM) stresses in hydroponics and 
drought (-70 kPa) stress in soil filled pipes and field conditions. Rice genotypes Sahbhagi Dhan, CR2624, 
IC305692 and Moroberekan exhibited stability in root length under drought/osmotic stress and exhibited 
better yield stability under drought stress. Real-time RT-PCR analysis led to identification of six genes viz. 
OsFBX, OsHOX24, OsMYB, OsNAC, OsPP2C and OsUSP with significant induction in roots, of which OsMYB 
showed highest induction. Transgenic Arabidopsis was developed for PCaMV35S::OsMYB47 gene construct 
that exhibited rootless phenotype, dwarf stature with small flowers and unfilled siliques. Thus, this study 
identified OsMYB47 as a novel negative regulator of root growth in rice. Further, the promoter (2054 bp) 
region upstream of OsMYB47 ORF was cloned from BAM766 and POsMYB47::GUS reporter gene construct 
was developed. The POsMYB47::GUStransgenic rice lines showed that the promoter activity is restricted 
to root tissues under osmotic, salinity and drought stresses as well as hormone treatments such as ABA, 
auxin, cytokinin and ethylene. The root-specific stress inducible promoter of OsMYB47 identified and 
characterized in this study will be highly useful for stress-regulated root specific expression of candidate 
genes in rice. [This work was funded by ICAR-NASF, New Delhi, Grant No. Phen 2015/2011-12]
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Abstract No. 1229

Development and validation of multiplex-PCR assay for simultaneous identification of 
alleles of shrunken2, opaque2 and crtRB1 genes in marker-assisted breeding

Aanchal Baveja, Rashmi Chhabra, Raj kumar Uttam Rao Zunjare, Vignesh Muthusamy, Firoz Hossain 
ICAR-IARI, New Delhi, India 
aanchalbaveja@gmail.com

Recessive shrunken2 (sh2) is extensively used in sweet corn breeding. In India, few sweet corn hybrids 
have been commercialized, but they lack desired level of lysine, tryptophan and provitamin-A. A mutant 
of crtRB1 allele increases provitamin-A by 2-10 folds, while recessive opaque2 mutant enhances lysine and 
tryptophan by 2-3 folds. Marker-assisted selection (MAS) is an effective strategy to combine favourable 
alleles of target genes. Gene-based SSR umc1066 specific to o2, In Del-based marker for provitamin-A 
and linked SSR umc1320 for sh2 are used in MAS. Multiplex-polymerase chain reaction (Mx-PCR) assay 
is rapid and convenient to simultaneously identify allelic combinations among the segregants. In the 
present study, Mx-PCR for o2, sh2 and crtRB1 was standardized and validated in segregating populations. 
Concentration of primers and annealing temperature were adjusted to avoid primer interference and 
non-specific binding, while concentration of master-mix was optimized to have desirable amplification. 
The developed assay for o2 + crtRB1 + sh2 considerably reduced time and cost by >50%. The Mx-PCR assay 
developed here is superior to three single PCR assays and can be effectively used in MAS programme.

Abstract No. 1233

Development and characterization of transgenic tomato plants engineered with 
Bougainvillea antiviral protein (BAP) gene for virus resistance

Nakul Magar, B. Rajagopal 
Department of Plant Biotechnology, CPMB&B, Tamil Nadu Agricultural University, Coimbatore, India 
nakulmagar94@gmail.com

Many higher plant extracts are reported to possess antiviral properties. Reports show that these plants 
produce certain substances of proteinaceous nature termed as Anti-Viral Proteins (AVPs). One such AVP 
producing gene has been isolated from Bougainvillea spectabilis Willd named Bougainvillea antiviral protein 
(BAP) which belongs to the category of ribosomal inactivating protein. BAP has important functional role 
in preventing protein synthesis by inactivating host ribosome. As a result, virus replication and spread 
is inhibited. So, to identify the role and efficiency of BAP to impart Tospoviruses resistance in tomato, 
pC22-BAP construct which contains 35S promoter was mobilized into Agrobacterium strain LBA4404 by 
triparental mating method. Agrobacterium-mediated transformation was done using cotyldonory nodes 
and leaf as explants. Several rounds of co-cultivation resulted in the generation of putative transgenic 
plants. The transgenic tomato plants harboring the truncated version of the BAP gene at the molecular 
level has to be characterized and the efficacy of these plants against Tospoviruses has to be analyzed 
through bioassay. This study will help to confirm the transgenic plants for their resistance to Tospoviruses.
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Abstract No. 1236

Productivity and economic analysis of front line demonstrations on green gram in 
Dausa district of Rajasthan, India

Banwari Lal Jat, Ramji Lal Meena 
Krishi Vigyan Kendra, Dausa, India 
bljat.kvkdausa@sknau.ac.in

The present study was conducted at the farmers’ fields’ of Dausa district of Rajasthan during Kharif 2012 
and Kharif 2013. A total of 20 demonstrations of green gram variety RMG 492 in 10 ha area having similar 
number of traditional practices or local check was carried out in sandy loam soil under rainfed conditions. 
Yield of front line demonstrations trials and potential yield of the variety were compared to estimate the 
yield gap which were further categorized into technology gap and extension gap. The technology gap 
was recorded higher during Kharif 2013 (277 kg/ha) than Kharif 2012 (225 kg/ha). The extension gap was 
higher during Kharif 2012 (65 kg/ha) than Kharif 2013 (61 kg/ha). The average technology gap was 251 
kg/ha and the average extension gap was 63 kg/ha. The technology index was higher during Kharif 2013 
(52.96%) than Kharif 2012 (39.13%). Average technology index was recorded 46.05%. The yield of green 
gram demonstrations were recorded by the tune of 6.5, 4.75 and 5.49 q/ha as the highest, lowest and 
average yield, respectively. Where as average yield of local check was 4.86 q/ha, representing 12.97% yield 
increase in demonstrations over local check. The average gross returns (Rs 27450) which was 12.98 per 
cent higher over control. The average net returns (Rs 12219) was 16.82 per cent higher over local check. 
The average B:C Ratio of the demonstrations were recorded 1.80 where as it was 1.73 in local check.

Abstract No. 1237

Marker assisted breeding in improving bread wheat for rust resistance

Jai Prakash Jaiswal1, Anupama Singh1, Saurabh Badoni1, Shaoukat Ahmad Rather1, Amit Kumar Gaur1, 
Rajneesh Bhaedwaj1, K Vinod Prabhu2

1G.B. Pant University of Agriculture & Technology, Pantnagar, India, 2Indian Agriculture Research Institute, New 
Delhi, India 
jpj.gbpu@gmail.com

Wheat is one of the most important food crops worldwide occupying largest cultivated area. Twenty 
percent of calories and about the same percent of protein are coming from wheat. Climate change has 
profound effect on resurgence of new races/pathotypes of different disease causing organism. Wheat is 
affected by several diseases, but rusts caused by Puccinia spp. are the most important. The impact of rusts 
on yield reduction in wheat ranges from 10% under moderate and 65% under intense epidemics. Yellow 
(stripe) rust epidemic in 2010-11 and breakdown of Yr9 resistance in mega wheat variety PBW 343 and 
susceptibility of other high yielding varieties like UP 2338, DBW 17, HD 2967 after a small period of their 
release warrants attention to develop varieties with durable rust resistance.  Five new pathotypes of 
yellow rust (Puccinia striiformis) reported in 2014 demands serious attention towards preparedness to 
fight against potential threat of this devastating pathogen. To protect plants from rusts, wheat varieties 
must be developed with several rust-resistance genes, so that if the fungus mutates to outwit one 
defense, there are others to take on the pathogen. Considering the importance of yellow rust in Northern 
Hills Zone (NHZ) and yellow and brown rusts in North Western Plains Zone (NWPZ) in India, four major 
genes (Yr1o, Yr15,Lr19/S25, Lr24/Sr24 ) and two adult plant rust resistance genes (Lr34/Yr18,Lr67/Yr46) 
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from suitable donor genotypes were mobilized in popular cultivars and elite genotypes through marker 
assisted breeding. It is envisaged that marker-assisted deployment of these genes will confer durable 
rust resistance in bread wheat.

Abstract No. 1238

Incorporation of bacterial blight and bakanae resistance into the genetic background 
of Pusa Basmati 1509 through Marker Assisted Backcross Breeding

Niraj Singh1, Gagandeep Singh1, Ranjith K Ellur1, K.K. Mondal2, Bishnu Bashyal2, Gopala Krishnan S.1, M 
Nagarajan3, K.K. Vinod3, Prolay K.Bhowmick1, Haritha Bollinedi1, A.S. Natarajan3, A.K. Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India, 2Division of Plant Pathology, 
ICAR-Indian Agricultural Research Institute, New Delhi, India, 3Rice Breeding and Genetics Research Centre, ICAR- 
Indian Agricultural Research Institute, Aduthurai, India 
niraj.singh37@gmail.com

Pusa Basmati 1509 (PB1509) is a semi-dwarf, early-maturing and high yielding Basmati rice variety with 
extra-long slender grains, high elongation after cooking and strong aroma. PB1509 is the second major 
forex-earner after Pusa Basmati 1121. However, it is highly susceptible to various biotic stresses such as 
bacterial blight, blast, bakanae, sheath blight etc. Therefore, a marker assisted backcross breeding was 
initiated to develop bacterial blight and bakanae resistance in PB1509. The recurrent parent PB1509 
was simultaneously crossed with three donor parents namely, PB1718 (xa13+Xa21), Pusa 1927 (Xa38), 
and Pusa 1342 (qBK1.1+qBK1.2) to generate F1s. The F1s were subjected to test of hybridity using the 
gene linked markers and true F1s were backcrossed with PB1509 to generate BC1F1s. Foreground 
selection was carried out using the markers xa13prom, pTA248, marker-Os04g53050-1, RM11282+RM9, 
RM5336+RM10153 linked to bacterial blight resistance genes xa13, Xa21 and Xa38; and QTLs for tolerance 
to bakanaeqBK1.1 and qBK1.2, respectively.  The foreground positive plants were subjected to phenotypic 
selection for recurrent parent phenotype and background selection using 60 genome-wide SSR markers 
to accelerate recurrent parent genome (RPG) and phenome recovery. The superior plants from each of the 
cross-combinations were backcrossed to generate BC2F1s. During Kharif-2018, BC3F1s carrying the target 
genes/QTLs with RPG recovery ranging from 84.4 to 90.6% were generated. Further, the superior BC3F1s 
were intercrossed to incorporate bacterial blight and bakanae disease resistance in PB1509. Cultivation 
of such improved varieties will help farmers reduce the cost of cultivation on pesticide use and improve 
productivity with ensured safety to consumers. 

Abstract No. 1240

Analysis of sequence variation in DRO1 and its expression under water deficit stress 
and its relationship with root-angle phenotype in rice

Bablee Kumari Singh1, M K Ramkumar1, Monika Dalal1, Archana Singh2, Amolkumar U Solanke1, Nagendra 
K Singh1, Sv Amitha Cr Mithra1

1ICAR-NRCPB, New Delhi, India, 2Division of Biochemistry, IARI, New Delhi, India 
bablee18.kh@gmail.com

Deeper Rooting 1 (DRO1) gene from a major QTL on chromosome 9 increases the root growth angle (RGA) 
in rice. This gene provides wider RGA and facilitates survival under water deficit stress (WS) conditions. 
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Twenty-four major Indian upland and lowland genotypes were grown in control and WS conditions. Root 
length increased under WS wherein the genotypes Azucena and Satti showed almost 40% increase. In 
case of root angle, based on the genotype differences, the genotypes were grouped into two classes ( 9 
wide and 15 narrow angled). Expression analysis revealed the upregulation of gene in all genotypes by 
1 - 4.5 fold. DRO1 gene (3058bp) was amplified and sequenced using overlapping primers and Sanger 
sequencing. In 756bp long coding sequence of DRO1, a total of 52 SNPs were identified across all 
genotypes. Transversions were almost 2.5 fold more common than transitions. In 251 amino acid long 
protein, substitutions were found in 19 positions, wherein change in position 92 was the most frequent. 
Based on allele mining, the 24 genotypes can be grouped into 16 haplotypes ranging from complete 
functional allele (Satti, IR36 and DTY 3.1) to truncated non-functional alleles in PMK2, IR64, IR20 and 
Swarna. The information regarding the sequence and expression variations in DRO1 gene will be very 
useful for the breeders in crop improvement programme on drought tolerance. 

Abstract No. 1242

Genetic transformation of tobacco with Echinochloa frumentacea Iron Regulated 
Transporter 2 (EfIRT2)

Shweta Nikam1, S Varanavasiappan1, A John Joel2, D Sudhakar1

1Department of Plant Biotechnology, CPMB&B, Tamil Nadu Agricultural University, Coimbatore, India, 2Centre of 
Plant Breeding and Genetics Tamil Nadu Agricultural University, Coimbatore, India 
shwetanikam212@gmail.com

Iron is an essential micronutrient for plants; it acts as cofactor in vital cellular processes. In human beings, 
Fe deficiency causes severe health problems, including anemia, which affects billions of people worldwide. 
IRTs are the members of the Zinc-Regulated Transporter/Iron-Regulated Transporters (ZRT/IRTs)-Related 
Protein (ZIP) transporter family.  Role of IRT2 in uptake of Fe and avoiding transport of manganese and 
cadmium has been reported. This has made IRT2 as one of the potential targets for genetic manipulation 
of iron accumulation in crops. Among all the millets, Barnyard millet (Echinochloa sp.) containing high 
amount of iron ranging from 19.56 to 42.13 μg/g in grains. Genetic transformation of tobacco with 
pUHEfIRT2 construct by using Agrobacterium mediated transformation method was carried out in tobacco 
(model plant for dicot species) and putative transgenic tobacco plants were generated. Expression studies 
and iron accumulation analysis will be carried out.

Abstract No. 1243

Genetic analysis and sequencing reveals a novel polymorphism at sd1 locus leading to 
semi-dwarfism in Pusa 1652

Bhuvaneswari S1,2, Haritha Bollinedi1, Gopalakrishnan S1, Ranjit kumar Ellur1, Prolay kumar Bhowmik1, 
Nagarajan M3, Vinod KK3, A Singh1

1ICAR-IARI, New Delhi, India. 2ICAR-RC NEH region Manipur centre, Imphal, India, 3IARI-RBGRC, Aduthurai, India 
bhuvana0284@gmail.com

A 383 bp deletion in ‘sd1’ gene governing semi-dwarfism in Dee Geo Woo Gen (DGWG) affects the GA20 
oxidase-2 (GA20ox-2) in gibberellin biosynthesis pathway, has been utilized in developing semi-dwarf rice 
varieties which spurred the green revolution. However, extensive use of this allele may lead to vulnerability 
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of rice varieties, which necessitates the search for novel dwarfing sources. In the present study, analysis of 
inheritance for semi-dwarfism in Pusa 1652, a semi-dwarf version of popular a short grain aromatic rice 
variety Kalanamak, popular in tarai region of Uttar Pradesh showed that it is governed by a major recessive 
gene. The semi-dwarf trait was originally sourced from Bindli Mutant 68 utilized in the development of 
Pusa 1176, which is one of the parents of Pusa 1652. However, amplification with the functional marker 
based on the 383 bp deletion showed that Pusa 1652 does not possess the deletion as in the case ofsd1. 
Therefore, we carried out full length sequencing of sd1 gene, which revealed that there is a novel non-
synonymous substitution in exon 3 causing a substitution of tyrosine at position 340 to a stop codon. This 
non-synonymous substitution causes premature termination of translation leading to truncated protein 
resulting in non-functional GA20ox-2 activity. The identification of a novel polymorphism in sd1 provides 
an alternative for the major allele based on 383 bp deletion, which can be utilized in the development 
of semi-dwarf rice varieties.

Abstract No. 1244

Identification and characterization of oxalyl–CoA synthetase gene in grasspea (Lathyrus 
sativus L.)

Neetu Kushwah1, Shanmugavadivel PS1, Alok Das1, Archana Singh2, Meenal Rathore1, NP Singh1

1ICAR-Indian Institute of Pulses Research, Kanpur, India, 2Regional Station, Indian Institute of Pulses Research, 
Bhopal, India 
neeturajawat@gmail.com

Grasspea (Lathyrus sativus L.) is an important pulse crop known for having climate resilient traits. However, 
presence of β-N-oxalyl-L-α,β-diaminopropionic acid (β-ODAP), an anti-nutritive compound in its seeds 
and other plant parts which has neuro-toxic properties, render this crop unfit for consumption. One of the 
potential approaches to reduce β-ODAP content is by down- regulating/knocking down ODAP biosynthesis 
pathway related genes by Genetic-engineering/Genome-editing technology. To harness the potential 
of this technology, candidate gene for ODAP biosynthesis pathway is highly desired. Last two steps of 
ODAP biosynthesis pathway is catalysed by oxalyl-CoA synthetase and ODAP synthase enzymes. Here, we 
have identified full length gene sequence of grasspea oxalyl-CoA synthetase (LsAAE3) using homology 
based approach. The genomic sequence is  about 3555 bp having four exons and three introns. The 
predicted ORF is 1566 bp encodes a protein of 521 amino acids. Phylogenetic analysis indicated that 
Lathyrus oxalyl-CoA synthetase gene sequence (LsAAE3) was most closely clustered with MtAAE3 from 
Medicago truncatula and CaAAE3 from Cicer arietinum. Similar to other species AAE3, LsAAE3 protein is 
characterized by having an AMP binding domain and acetyl-CoA synthetase domain. Studies on expression 
analysis and allele mining are being followed to establish the role of this gene in β-ODAP biosynthesis. 
Identifying candidate gene involved in β-ODAP biosynthesis pathway and their manipulation through 
Genetic-engineering/Genome-editing shall results in realization of  low/zero ODAP grassspea variety fit for  
safe consumption.
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Abstract No. 1245

Genome editing of rice PFT1 gene to study its role in rice sheath blight disease resistance

Priya Shah, K.K Kumar 
Department of Plant Biotechnology, CPMB&B, Tamil Nadu Agricultural University, Coimbatore, India 
shahpriya1422@gmail.com

Phytochrome and Flowering Time 1 (PFT1) gene is identified as mediator complex with many functional 
roles in Arabidopsis. Wheat (Triticum aestivum) homolog of PFT1 complemented the defense and the 
developmental phenotypes of the Arabidopsis pft1 mutant, suggesting that the jasmonate signaling 
functions of PFT1 may be conserved in higher plants.  PFT1 gene is known to be involved in disease 
susceptibility in Arabidopsis as this gene is necessary for susceptibility to the root-infecting hemibiotrophic 
fungal pathogen Fusarium oxysporum, which requires intact JA signaling in the host to promote disease 
symptoms. Hence, to confirm the role of OsPFT1 gene in rice sheath blight disease, CRISPR-Cas9 mediated 
genome editing tool is being employed for generating OsPFT1 knock out mutant in rice. Three guide 
RNAs (gRNAs) were designed to pair with distinct OsPFT1 gene region which are followed by protospacer-
adjacent motif (PAM). Rice genome editing constructs were cloned and mobilized into the Agrobacterium 
strain LBA4404. Agrobacterium-mediated rice transformation is in progress to introduce the transgene 
(Cas9-gRNA) into indica rice variety ASD16. Immature embryos isolated form ASD16 is used as explants 
for genetic transformation. The gRNA will direct the Cas9 nuclease to generate double-strand breaks 
(DSB) at the specific sites of OsPFT1 gene, thereby introducing mutations at the DSB by error-prone non-
homologues end joining repairing mechanism. Through the molecular characterization, homozygous 
gene-edited transgenic rice plants will be identified and further will be subjected to sheath blight disease 
screening. 

Abstract No. 1246

Growing degree-days requirement and yield capacity of Indian and the UK spring wheat 
grown under low nitrogen in India

Tarun Kumar1, Nitin Kumar1, Sandeep Sharma1, Mukesh Meena1, Simon Orford2, Lekshmy S Nair1, Luzie 
Wingen2, Anju Singh1, Simon Griffiths2, Renu Pandey1

1ICAR-Indian Agricultural Research Institute, New Delhi , New Delhi, India, 2John Innes Centre, Norwich, United 
Kingdom 
tarunbiotech246@gmail.com

Temperature is one of the major factors regulating the phenological development of wheat (Triticum 
aestivum). Wheat experiences more cold days with early sowing, but delayed sowing exposed the plants 
to higher temperature from anthesis to maturity. Continuous increase in atmospheric temperature as 
well as due to rice-wheat cropping system followed in India, the duration of wheat crop has shrunk from 
both ends by almost a month, thus reducing biomass and yield. Besides, nitrogen (N) fertilization in wheat 
also plays a key role to sustain the productivity. A field experiment was conducted at IARI, New Delhi to 
investigate whether Growing Degree Days (GDD) could predict wheat phenology under low nitrogen (N) 
using 400 wheat lines (200 each of Indian and UK). The average number of days taken to reach anthesis in 
UK and Indian lines were 115 and 102, respectively. The mean of UK lines exhibited greater accumulation 
of thermal units (1799 °C days) from germination to anthesis and significantly higher biomass (1439 
g/m2) as compared to Indian lines which accumulated 1530 °C days with mean biomass 1179 g/m2. 
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Although the mean GDD from anthesis to maturity (679 °C days) was same for both Indian and UK lines, 
but the latter showed significant reduction in 1000-grain weight and grain yield which may be due to 
reduced translocation of photosynthates to grain. Thus, under low N, grain yield is not dependent on 
the pre-anthesis accumulation of thermal units but rather decided by the post-anthesis translocation of 
assimilates towards developing grain.

Abstract No. 1248

Comparative analysis of Indian and the UK wheat genotypes for nitrogen use efficiency

Nitin Kumar1, Sandeep Sharma1, Tarun Kumar1, Mukesh Meena1, Simon Orford2, Lekshmy S. Nair1, Luzie 
Wingen2, Anju M. Singh1, Simon Griffiths2, Renu Pandey1

1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2John Innes Centre, Norwich, United Kingdom 
nitin1.kashyap@gmail.com

Nitrogen (N) use efficiency (NUE) includes two components, N uptake efficiency (NUpE) defined as 
crop N uptake per unit N available from soil and fertilizer, and N utilization efficiency (NUtE) defined as 
grain dry matter yield per unit crop N uptake at harvest. Physiological basis of genotypic differences 
in NUpE and NUtE by wheat is not completely understood. Field experiments were conducted at IARI, 
New Delhi on wheat (Triticum aestivum L.) genotypes (146 of Indian and 181 UK) grown at low soil N (175 
kg/ha). The objective was to assess the genotypic variability in NUE components. Nitrogen content was 
analyzed by CHNS analyzer in leaf, stem and grain at maturity stage. Results showed Indian genotypes 
exhibited higher mean HI (27%) total biological and grain yield in comparison to the UK genotypes. The 
overall, percent grain N and total plant N uptake was also found to be higher for Indian genotypes than 
the UK genotypes. The N harvest index (NHI) determining yield, showed significant positive correlation 
with grain N content for both Indian and UK genotypes. Though mean straw biomass and straw N content 
was obtained higher in UK genotypes but the HI and NHI were low suggesting poor translocation of N 
assimilates to grains for achieving more grain yield under Indian condition.

Abstract No. 1249

Identification of genotypic variation in phosphorus deficiency tolerance of wheat 
cultivars grown in low phosphorus soil

Renu Pandey, Sandeep Sharma, Dalveer Singh, Mukesh Kumar Meena, Anju M Singh
ICAR-Indian Agricultural Research Institute, New Delhi, India 
renu_iari@rediffmail.com

Development of phosphorus (P) efficient genotypes has been one of the efficient strategies to ameliorate 
the constraints associated with low P availability. Identification of traits and P efficient genotypes are 
important in reducing the use of phosphatic fertilizers, thereby enhancing sustainability in wheat 
production. In this study, 89 wheat genotypes were evaluated in soil consecutively for two years under 
sufficient (42.2 mg P kg-1 soil) and low (2.67 mg P kg-1 soil) soil P. Biplot analysis at sufficient and low P 
levels revealed that more than 17% of genetic variability was governed by total grain weight and total 
biomass at harvest. Hence, clustering based on relative grain yield and relative biomass revealed four 
groups in P deficient soil. Out of 89 genotypes, 22 were grouped in the efficient cluster, 18 were classified 
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as moderately efficient, 26 as moderately inefficient and 23 were grouped as inefficient. Efficient genotypes 
showed high total biomass, total grain weight, number of tillers plant-1, P uptake plant-1 and phosphorus 
acquisition efficiency in comparison to inefficient genotypes in P deficient soil. Phosphorus efficient 
genotypes identified in this study can be used as ‘donors’ in breeding to develop varieties for low P areas.

Abstract No. 1251

Physiological analysis of drought and nitrogen deficiency stress interaction in wheat

Douha Mahmoud, Renu Pandey, Viswanathan Chinnusamy
Indian Agricultural Research Institute, New Delhi, India 
angel7783@yahoo.com

Wheat, the second most important food crop of India, occupies about 18% of the net sown area, and 
contributes to about 37% of the food grain production of India. Production of this major crop is significantly 
affected by drought. Often drought and nitrogen deficiency stresses occur simultaneously in the field 
conditions. Hence to improve the wheat productivity and NUE, it is necessary to unravel the physiological 
traits involved in NUE under drought stress, interaction of drought and N deficiency of stress tolerance in 
wheat. Since root system architecture plays key role in both drought tolerance and N uptake efficiency, 29 
wheat genotypes were analysed for root traits under osmotic x N-deficiency stress combinations under 
hydroponics and field conditions. Osmotic stress (10% PEG 6000) and low N deficiency stress reduced 
the total root length of the wheat genotypes by 43 and 22%, respectively, while combination of these 
stresses reduced the total root length only by 13%. In contrast to the mitigating effect of combination 
of osmotic stress and N deficiency on root growth in hydroponics, under field conditions, the stress 
combination led to the highest loss in yield. The interactive stress also reduced the pre-anthesis nitrogen 
remobilization in to grains. GW322 and Kharchia65-R were identified as highly tolerant to individual as 
well as stress combinations both under hydroponics and field conditions. These genotypes can be used 
as donors to improve multiple stress tolerance and to understand the molecular genetics of tolerance 
to stress combinations.

Abstract No. 1252

Expression profiling and cloning of OsTFX1, a susceptibility gene facilitating bacterial 
leaf blight in rice.

Loitongbam Ashakiran, Hamsa S, Prashant Mishra, Chandrika Ghoshal, Prasanta Dash, Rhitu Rai 
Indian Agricultural Research Institute, New Delhi, India 
ashakiranloi@gmail.com

Molecular interaction between host susceptibility genes and effector gene secreted by pathogen is necessary 
for successful infection. Host genes which are required for disease manifestation are called Susceptibility 
genes(S). Xanthomonas oryzae pv. oryzae (Xoo), responsible for Bacterial leaf blight, release Transcription 
Activator Like effectors (TALe) depending on TIIISS(TYPE 3 secretion system)amounting to resistance or 
susceptibility. Of the few susceptibility genes identified in Xoo-rice interaction, OsTFX1, a bZIP transcription 
factor, is activated by its cognate TALe viz. PthXo6 and leads to moderate disease symptoms. OsTFX1 is 
the only susceptibility gene whose activation has been reported to be non-race specific. However, it has 
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not been identified if OsTFX1 gets induced by Indian Xoo strains. Here we reveal that OsTFX1 is induced 
by different (eleven) Xoo isolates representing different geographical origin and diverse pathotypes. 
A construct,  OsTFX1  coding  sequence  tagged  with  hemagglutinin  epitope  under  the  control  of 
cauliflower  mosaic  virus  constitutive  35S  promoter, is generated in plant transformation 
vector which  will be  further  utilized for rice transformation to  identify the  downstream  genes/
protein interacting with OsTFX1 to facilitate the disease. Our findings suggest that OsTFX1, a susceptibility 
gene previously identified, is important to bacterial leaf blight and all Xoo isolates harbor PthXo6 or its 
functional variants unlike any other TALe. 

Abstract No. 1253

Breeding for increased iron and zinc in pearl millet (Pennisetum glaucum L.)

B. K Athoni1, V. Hanumanth Nayak2, Sadhana R Babar1

1AICRP Bajra, Vijayapur UAS Dharwad, India, 2RARS Vijayapur, UAS Dharwad, India 
vhnayak@gmail.com

Pearl millet has recently been gaining increased attention as a climate change-resilient and smart food 
crop on account of its high levels of tolerance to drought, heat and soil salinity; and several nutritional 
traits including Iron and Zinc. In the current study, a diverse set of  265 pearl millet lines including 143 
R Lines, 48 B Lines, 73 inbreds from ICRISAT along with one biofortified check variety, ICTP 8203 were 
evaluated for Fe and Zn content and yield and yield components.  Maximum variability was observed 
among the lines studied for Fe and Zn and it ranged from 20 ppm (SGRLT-19) to 112 ppm (Fe&Zn-12) 
for Fe and 17 ppm (CPBLT-117) to 68 ppm (Fe&Zn-8) for Zn. Twelve best lines with high Fe and Zn and 
yield and related traits were used to cross with the two A lines in line * tester mating design.  The results 
revealed that the 22 (out of 24) test hybrids were recorded high Fe and Zn over National check GHB-558 
and Private Check 86M86. The parents ICMA-94111 and Fe & Zn-12-2 were recorded high GCA for grain 
yield and yield components. Two crosses ICMA-94555 x Fe & Zn-12-2 and ICMA-94555 x Fe & Zn-41 were 
identified as the best specific combiners for grain yield and major yield components. Much greater 
progress in breeding high-yielding bio-fortified hybrids is expected in the near future by utilizing parental 
lines that are being developed, using the high iron and high zinc genetic resources, through targeted 
breeding for these micronutrients.

Abstract No. 1254

Genome-wide expression profiles for adult plant leaf rust resistance in wheat

Nivedita1, Sushma Rani1, Harikrishna .1, Neelu Jain1, P.K. Singh1, H.S. Balyan2, P.K. Gupta2, K.V. Prabhu1

1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India, 2Department of Genetics and Plant 
Breeding, Ch. Charan Singh University, Meerut, India 
nivedita.biochem@gmail.com

Leaf rust is one of the major devastating diseases of wheat caused by Puccinia triticina. To study the genes 
expressed against leaf rust pathogen, we performed transcriptome analysis of genotype CSP44 carrying 
a recessive adult plant resistance (APR) gene Lr48.  RNA sequencing led to the identification of a large 
number of differentially expressed genes at compatible and incompatible stages in the host genome. 
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The genes were studied for their ontology in terms of biological processes, their cellular components and 
molecular function. The annotated genes were found to belong to different classes including defense 
genes, genes encoding kinases, regulation of signaling and transcription, genes encoding proteins such 
as lipid transfer proteins, bHLH transcription factors and, endoglucanases. The genes, which seem to be 
involved in the transcriptional reprogramming largely belonged to defense genes (e.g. PR genes) and 
secondary metabolism, jasmonic acid (JA) signaling, transcription factors, and chromatin modifications. 
Some differentially expressed genes from the pathogen were also identified. The differentially expressed 
genes from the pathogen (P. triticina) seem to help the pathogen for the infection/growth through 
influencing a large number of host’s genes. The present study provides better insights into the complex 
resistance signaling pathways in a wheat-leaf rust pathosystem involving a known APR gene (Lr48).

Abstract No. 1260

Inheritance and mapping of seedling stage drought tolerance in soybean

V Sreenivasa, Sanjay Lal, Sunil Singh, Akshay Talukdar, Kanwar Singh 
Indian Agricultural Research Institute, New Delhi, India 
sklal68@gmail.com

Drought is one of the foremost abiotic stress factor causing severe reduction of seed yield in soybean 
under rained conditions. Developing soybean cultivars with inherent capacity to with stand seedling 
survival drought tolerance would immensely benefit soybean production in rained areas. F2 derived 
mapping populations were developed by crossing drought tolerant (PK-1180, SL-46) and susceptible 
(UPSL-298, PK-1169) genotypes to study the inheritance of seedling survival drought tolerance and also 
to identify SSR markers associated with it using -Bulk Segregant Analysis. The parents and F2 derived 
mapping population were screened for seedling survival drought tolerance under controlled hydroponics 
conditions. Segregation analysis of F2 population derived from a cross PK-1180 X UPSL-298 had shown a 
goodness of fit to 3 tolerant: 1 susceptible with probability of 0.61 at χ2 

(3:1) value of 0.258 under hydroponics 
assay. This was confirmed in another F2 population derived from a cross PK-1169 X SL-46 with χ2 

(3:1) value 
0.145 was obtained at a probability of 0.70. One SSR marker Satt277, showed polymorphism between two 
contracting bulks (tolerant and susceptible) out of the 50 polymorphic markers identified during parental 
polymorphism survey between parental lines. The results obtained from single marker analysis had shown 
that the marker, Satt277 is linked to the seedling survival drought tolerance trait and is located on a 
chromosome linkage group C2 (chro. no. 6) with map distance of 3.2 cM and 3.40 cM in both populations 
respectively. The genotypes identified as tolerant for seedlings survival drought tolerance could be used 
in marker assisted selection (MAS).
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Abstract No. 1266

Effectiveness of canopy temperature, membrane stability index and chlorophyll content 
for screening of wheat genotypes for terminal heat tolerance

Rahul Gajghate1, Ram K. Sharma1, Monu Kumar1,2, Yugal K. Kala1, Attar Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute (IARI), New Delhi, India, 2ICAR-Central Seed Research 
Station for Jute & Allied Fibres, Barrackpore, India 
rahul69mantras@gmail.com

Wheat (Triticum aestivum L.) is the leading cool season cereal, being grown in about 17% of global cropped 
area and feeding about 40% of the world population.  The increasing global temperature makes heat 
stress as a major threat to wheat production worldwide. According to IPCC (2012) estimates the world 
daily maximum temperature will raise approximately 1.3ºC by middle and 2±5 ºC by the end of 21st 
century.  South Asia will face an increase of 1.54ºC in maximum and 1.08ºC in minimum temperature 
during wheat season by 2020. In India more than 13.5 million ha area under wheat cultivation faced heat 
stress. The central and peninsular zones experience heat stress throughout wheat crop season whereas, 
northwestern plains zone and north eastern plains zone face terminal heat stress or at reproductive phase 
due to delayed sowing. Developing cultivars with improved adaptation to heat stressed environments 
emerged as top most priority for wheat breeders. Physiological traits like canopy temperature depression 
(CTD), membrane stability index (MSI) and total chlorophyll content (TC) were reported as effective 
criteria for screening of wheat genotypes for terminal heat stress. A set of 38 bread wheat genotypes 
were evaluated under heat stress and normal environments for grain yield, CTD, MSI and TC to identify 
terminal heat tolerant genotypes. On the basis of low heat susceptibility index only three genotypes viz., 
C306, PBW621 and DW 1514 emerged as terminal heat tolerant. These genotypes can be used as parents 
in recombination breeding to generate terminal heat tolerant genotypes.  

Abstract No. 1268

Molecular mapping for grain dimension and its associated traits in rice (Oryza sativa L.)

Ankit Malik1, Shivani Chandra2, Ranjith Kumar Ellur1, Deepshikha Dixit1, Gopala Krishnan S1, PK Bhowmick1, 
KK Vinod3, M Nagarajan3, AS Natarajan3, Haritha Bollinedi1, NK Singh4, AK Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, NEW DELHI, India, 2Amity Institute of Biotechnology, 
Amity University, noida, India, 3Rice Breeding and Genetics Research Centre, ICAR-IARI, Aduthurai, India, 4ICAR-
National Research Centre on Plant Biotechnology, NEW DELHI, India 
ankit.chunsa@gmail.com

Rice grain size, shape and weight are determined by grain length (GL), grain breadth (GB), length/breadth 
ratio (L/B ratio) and 1000-grain weight (TGW), while cooked rice appearance is influenced by cooked 
kernel length (CKL) and elongation ratio (ER). A recombinant inbred lines (RILs) population consisting 
of 352 individuals was developed by crossing a short grain aromatic rice landrace Sonasal, with TGW of 
13.75 g and GL of 6.37 mm; and Pusa Basmati 1121, a Basmati rice variety possessing extra-long slender 
grains with TGW of 28.28 g and GL of 12.43 mm. Significant variability was found among the RILs with TGW 
ranged from 8.80g to 28.33g, GL ranged from 5.40 mm to 12.52 mm, GB ranged from 1.80 to 2.93 mm, L/B 
ratio ranged from 2.20 to 5.97 mm, CKL ranged from 6.27 to 17.13 mm, and cooked kernel breadth (CKB) 
ranged from 1.91 to 3.13 mm. A total of 55 microsatellite markers polymorphic between the parental 
lines were used for genotyping of RILs. A major gene GS3 located on chromosome 3 was found to be 
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associated with the traits GL, L/B, TGW and CKL with the phenotypic variance explained to an extent of 
49.33%, 39.68%, 39.63% and 44.75%, respectively. The marker RM505 located on chromosome 7 was 
found to be associated with the traits GB and CKB with the phenotypic variance explained to an extent 
of 6.62% and 14.02%, respectively. 

Abstract No. 1270

Genetic analysis and molecular mapping of low phytic acid (lpa) trait in rice (Oryza 
sativa L.)

Prem Chand Gyani, Haritha Bollinedi, Gopala Krishnan S., Ashok Kumar Singh 
Indian Agricultural Research Institute , New Delhi, India 
pcg1989@gmail.com

Micronutrient malnutrition has been designated as the most serious challenge to humanity as two-thirds of 
the world’s population is at risk of deficiency in one or more essential mineral elements. Poor bioavailability 
of Fe and Zn, which is as low as 5% and 25%, respectively is the major cause of mineral micronutrient 
deficiencies. Bioavailability of Fe and Zn is known to be influenced by various dietary components, 
among which phytic acid (PA) is a major player. So, reduction of Phytic Acid (PA) content in rice is a low-
cost, sustainable strategy to enhance mineral bioavailability and ameliorate micronutrient malnutrition 
for people living in developing countries. Therefore, systematic screening of large number of indica rice 
accessions and advanced generation EMS mutants in the background of Nagina 22 was attempted at 
the rice section in the Division of Genetics, ICAR_IARI, which could  identify a LPA genotype AGM 11, a 
mutant in Nagina 22 background. F2 population from the cross between AGM11 and Pusa Basmati 6 
have been developed to understand the genetic basis and inheritance of the low phytic acid trait in the 
mutant AGM 11 and also molecular mapping of low phytic acid trait in AGM 11. This information will help 
in amalgamating this trait in the rice breeding programme, consequently leading to development of lpa 
varieties with enhanced Zn2+ and Fe2+ bioavailability.

Abstract No. 1271

Importance of seed testing and regulation to assure seed quality

Mehulee Sarkar1, Padma Thakur2, Ravindra Prasad 2, Lal Chand Prasad2

1IARI, Pusa, New Delhi, India, 2Institute of Agricultural Sciences, Banars Hindu University, Varanasi, India 
mehulee2014@gmail.com 

High quality seeds are critical determinants of agricultural production on which performance of other 
inputs depend. Government plans to double the farmer’s income through a seven point action plan and 
‘Providing quality seeds and planting materials’ is one of them. Seed testing is determining the standards 
of a seed lot viz., physical purity, moisture by air oven methods or moisture meter, germination viability 
and vigour testing and thereby enabling the farming community to get quality seeds.  Seed testing 
services are required from time to time to gain information regarding planting value of seed lots. Seed 
testing is possible for all those who produce, sell and use seeds. Standard seed testing procedures for 
the evaluation of the seeds were developed by ISTA. It is obligatory on the part of the seed analyst to 
follow rules prescribed by ISTA (ISTA, 1985) if the seed is moving to the International trade. The testing of 
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seed quality is carried out on seed samples drawn from seed lot to be used for cultivation. The physical 
purity analysis refers to the determination of the different components of the purity viz., pure seeds, 
other crop seeds, weed seeds and inert matter. Genetic purity relates to the presence of the correct 
cultivar and degree of contamination with other cultivars, or in the case of hybrid seed, the presence 
or absence of self-pollinated inbreds or incorrect crosses. Germination tests shall be conducted with a 
pure seed fraction. The ISTA Rules have 19 sections that provide definitions and standardized methods  
to be used in.

Abstract No. 1272

Genetic dissection of grain iron and zinc concentrations in lentil (Lens culinaris Medik.)

Harish Kumar1,2, Akanksha Singh1, Harsh Kumar Dikshit1, Gyan Prakash Mishra1, M Aski1

1Division of Genetics, IARI, New Delhi, India, 2PAU, Faridkot, India 
harshgeneticsiari@gmail.com

Iron (Fe) and zinc (Zn) deficiencies are wide spread in South Asia and Africa. Biofortification of food crops 
is a viable means of addressing micronutrient deficiencies. Lentil is an important pulse crop providing 
an affordable source of proteins, minerals, fiber, and carbohydrates in micronutrient deficient countries. 
An association mapping (AM) panel of ninety-six diverse lentil genotypes from India and Mediterranean 
region was evaluated for three seasons and genotyped using eighty polymorphic SSR markers for 
identification of the markers associated with grain Fe and Zn concentrations. A Bayesian model based 
clustering identified five subpopulations adequately explaining the genetic structure of the AM panel. 
The linkage disequilibrium (LD) analysis using mixed linear model (MLM) identified two SSR markers 
GLLC 106 and GLLC 108 associated with grain Fe concentration explaining 17% and 6% phenotypic 
variation, respectively and three SSR markers (PBALC 364, PBALC 92 and GLLC592) associated with grain 
Zn concentration explaining 6%, 8% and 13% phenotypic variation, respectively. The identified SSRs 
exhibited consistent performance across three seasons and have potential for utilization in lentil molecular  
breeding program.

Abstract No. 1277

Marker assisted backcross breeding for incorporation of blast and sheath blight 
resistance in Pusa Basmati 1509

Gagandeep Singh1, Niraj Singh1, Ranjith K. Ellur1, G Prakash2, Bishnu M. Bashyal2, Gopala Krishnan S1, M 
Nagarajan3, K.K. Vinod3, Prolay K Bhowmick1, Haritha Bollinedi1, A.SNatarajan3, A.K Singh1

1Division of Genetics, ICAR- Indian Agricultural Research Institute, New Delhi, India, 2Division of Plant Pathology, ICAR- 
Indian Agricultural Research Institute, New Delhi, India, 3Rice Breeding and Genetic Research Centre, Aduthurai, India 
gagan.singh269@gmail.com

Pusa Basmati 1509 (PB1509) is one of the major forex-earning Basmati rice variety which possess 
exceptional grain and cooking quality traits with strong aroma. PB1509 is gaining popularity among 
the farmers due to its high yield, early maturity, semi-dwarf & non-lodging plant habit. However, this 
variety is highly susceptible to fungal diseases such as rice-blast caused by Magnaporthae oryzae and 
sheath blight caused by Rhizoctonia solani. Management of these diseases using chemical-pesticides has 
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led to rejection of Basmati consignments by the importing nations due to detection of their residues. 
Therefore, a marker assisted backcross breeding was carried out to incorporate blast and sheath blight 
resistance genes/QTL from the donor parents Pusa1929 (Pi9+Pib) and tetep (Pita+qSBR11-1+qSBR7-1) 
into the background of PB1509. Two simultaneous crosses, PB1509/Pusa1929 and PB1509/Tetep 
were generated and F1s tested for hybridity using the gene/QTL linked markers namely Pi9-STS1(Pi9), 
RM535(Pib), RRS12(Pita), RM3691(qSBR7-1) and RM224(qSBR11-1) were backcrossed to generate BC1F1 
seeds. The foreground positive BC1F1 plants were subjected to background selection using genome-wide 
SSR markers and phenotypic selection for agro-morphological, grain and cooking quality characteristics to 
accelerate recurrent parent genome (RPG) and phenome recovery. This strategy was continued in each of 
the backcross generations and during Kharif-2018, BC3F1 plants were generated which carried respective 
target gene/QTL along with RPG recovery ranging from 90.1 to 98.3%. The best plant from each of the 
cross-combinations were intercrossed to incorporate blast and sheath blight resistance into PB1509. 

Abstract No. 1280

Modification of plant type and maturity duration of Mal-13 variety of pigeon pea using 
potent mutagens

Kumar Durgesh1, RS Raje1, Rekha Joshi 1, Rama Prashat G1, Bhupinder Singh2

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India, 2CESCRA, ICAR-Indian 
Agricultural Research Institute, New Delhi-110012, India 
durgeshgenetix@gmail.com

Present studies were undertaken with an objective of inducing genetic variability with respect to plant 
type and crop maturity. Four widely adopted varieties of pigeon pea viz., Mal-13, Richa 2000, Pusa 992 
and TJT 501 were selected for the study. Two concentration of EMS (.03 and .05 M), three dosages of 
gamma rays (20, 40, and 60 kr) were used along with the combination of EMS (ethyl methyl sulphonate) 
and gamma rays, (0.02 M +20kr, 0.02M+40kr, .03M +20 kr and .03 M +30Kr). Mortality rate varied as per 
dosages, concentration of mutagens and varieties. Mortality rate was highest in 60 kr and lowest in 0.03 
M concentration of EMS. Only four survived out of 1500 plants of Mal -132 @ 60 kr. One significant mutant 
of Mal-13 was selected on 60 kr dosage of gamma rays. Mal 13 is long duration spreading type popular 
varieties in North East Plain Zone (NEPZ) with one of the highest breeder seed indent. This mutant has 
shown considerable change in branch angle in M2 generation, which leads to a completely changed 
plant type from spreading to semi spreading coupled with reduced date of 50% flowering and associated 
maturity, without comprising much on the yield.  This plant type is showing stability for the yield and 
associated as well. This new plant type version of Mal 13 can find place in new niches like central and 
south zone where medium maturity pigeon pea is grown at large after testing in coordinated trial.
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Abstract No. 1287

Computational characterization and expression patterns analysis of chitinase genes 
in the pigeonpea (Cajanus cajan (L.) Millsp.) genome

Ajay Kumar Mahato1, Sangeeta Singh1, Ajay Kumar Sharma2, Nagendra Kumar Singh1

1ICAR-National Research Centre on Plant Biotechnology, New Delhi, India, 2Department of Biotechnology, Meerut 
Institute of Engineering and Technology, Abdul Kalam Technical University, Meerut, India 
ajaybioinfo@gmail.com

Plant chitinases are not only involved in plant defense but also in a range of physiological functions 
including germination, embryogenesis, flowering and senescence. Pigeonpea (Cajanus cajan (L.) Millsp.) 
belongs to the plant family Fabaceae with diploid chromosome number (2n= 22) and genome size of 
858 Mb. It is world fourth most important food legume crops and it is crucial for the nutritional security in 
South Asia and Africa. Pigeonpea faces extensive losses in productivity because of various diseases caused 
by fungi, bacteria, viruses and nematodes. The defense response genes like chitinase is associated with 
cytoplasmic immune receptors, which activate signaling pathways that lead to a hypersensitive reaction 
(HR). Here we report in the pigeonpea genome 34 chitinase genes belonging to two functional domain 
families, which were further subdivided into four classes. These chitinase genes were present clusters on 
the pigeonpea chromosomes. We further investigated the constitutive expression patterns of pigeonpea 
chitinases in 29 different tissues at five developmental stages. There was clear clustering of pigeonpea 
chitinase genes into three classes based on their expression patterns across tissues. We identified two 
chitinase genes that are highly expressed in all the tissues. We also found chitinase genes with tissue-
specific expression, suggest these genes play important role in plant defense at specific developmental 
stages in pigeonpea. The information on pigeonpea chitinases could be useful in the development of 
resistant pigeonpea varieties against fungal diseases.

Abstract No. 1292

N-Uptake mediated improvement of NUE in wheat: analysis of nitrate-flux and 
expression of two important genes involved in NO3

- uptake

Amresh Kumar1, Akash Paul1, K Venkatesh2, Pranab Kumar Mandal1, Subodh Kumar Sinha1

1ICAR-National Research Centre on Plant Biotechnology, New Delhi, India, 2ICAR-Indian Institute of Wheat & Barley 
Research, Karnal, Haryana, India 
amreshrau@gmail.com

Nitrogen uptake is one of the most important component traits that can be tapped for improvement 
of Nitrogen Use Efficiency in wheat. In order to access genetic variability in this trait, five high and low 
yielding Indian and UK wheat genotypes were subjected to nitrate-flux using 15N labelled NO3

- under 
high and low NO3

- conditions at seedling stage. Further the co-expression studies of one of the most 
important high affinity nitrate transporter i.e. NRT2.1, along with two accessory proteins i.e. NAR2.1 and 
NAR2.2, genes were carried out under diverse external high to low NO3

- concentration under both light 
and dark regimes in one of the nitrogen use efficient wheat genotype. Our NO3

--influx data (δ15N DM, 0/00) 
demonstrate the genetic variability of NO3

- uptake in root and its translocation to shoot both in Indian 
and UK genotypes. Interestingly some of the genotypes which were grown under low-N conditions 
showed much influx of NO3

- than those grown under optimal N condition that demonstrates the higher 
efficiency of their high affinity nitrate transport system (HATS). Upon N-starvation both NRT2.1 and NAR2s 
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showed higher expression in root tissue. Our time-course expression studies also demonstrated inducible 
expression of NRT2.1 upon induction with lower concentration of NO3

- predominantly during 4-16hr 
period. The presence of sucrose in lower concentrations of NO3

- solution was found to be stimulatory for 
NRT2.1 expression during dark period. The present study will help in selection of suitable genotypes for 
further characterization of nitrate uptake mechanism involving HATS.

Abstract No. 1294

Futuristic breeding to incorporate Indian wheat with resistance to Puccinia graminis 
f.sp. Tritici race TTKSK, a deadly stem rust race

P Babu1, N Qureshi2, H Bariana2, A Singh1, U Bansal2 
1ICAR-Indian Agricultural Research Institute, New Delhi, India, 2University of Sydney, Cobbitty, Australia 
prashanthbabuh@gmail.com

Stem rust race Ug99 is a potential threat for many major wheat producers around the world including 
India. Considering, very low frequency of resistant varieties and breeding material, there is an immediate 
need to transfer resistant genes and widen the genetic base. This current work illustrates a targeted 
approach to develop Indian wheat against new pathogen variants of these race groups. We utilized three 
Australian resistance sources to develop backcross derivatives in three high yielding Indian wheat cultivar 
backgrounds. Three hundred and ten back cross-derived progenies of Sr22, 222 of Sr26 and 148 of Sr50 in 
these backgrounds were screened under controlled conditions for the expression of resistance at seedling 
stage. Genotypic confirmation was also made for these genes through closely linked markers.  As a result, 
sixty-one lines positive both phenotypically and genotypically were selected for developing more gene 
combinations. A background screening also showed additional rust resistant genes Lr26/Sr 31, Sr2, Lr34, 
Yr4 and Yr15 segregating in these derivatives. The all stage resistance was checked under field conditions 
in two crop seasons. To achieve multiple gene disease resistance, single and double cross combinations 
were made to generate two to triple gene combinations. The segregating generations derived from 
these single and double crosses were again genotyped to select for presence and/or homozygosity of 
genes under consideration. The derived backcross progenies and segregating combinations have helped 
in developing a strong ASR against the deadly stem rust pathogen variants. This helps to maintain the 
widened genetic base of stem rust resistance in India.

Abstract No. 1299

Assessment of Elite Chickpea Lines for Drought Tolerance under Different Moisture 
Regimes

Malagouda Patil1, Aishwarya Patil2, Ashwathama V. H.3, Katageri I. S.2, Vijayakumar A. G.4
1Department of Biotechnology, A C Vijayapur, UAS Dharwad, India. 2Department of Biotechnology, A C Vijayapur, 
UAS DHARWAD, India. 3Department of Crop Physiology, AC Vijaypur, UAS DHARWAD, India. 4NSP/BSP Unit, UAS 
DHARWAD, India 
patilmd@uasd.in

Chickpea is one of the major food legume crops of arid and semi arid regions of the world. Breeding 
efforts have produced several high yielding genotypes, but the full yield potential of the genotypes is 
yet to be exploited owing to number of biotic and abiotic constraints.  Among the abiotic constraints, 
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drought, heat and salinity are major constraints limiting productivity of the crop. The genetic complexity 
of these constraints and GxE interaction have jeopardised the breeding efforts. Assessment of 61 elite 
chickpea lines involving multi-parent advanced generation intercross lines and advanced breeding lines 
was carried out during Rabi 2017 under four different moisture regimes viz., 15DAS, 30DAS, 45DAS and 
normal moisture condition where DAS indicates days after sowing when last irrigation was given. The 
genotypes in all the four environments were evaluated under RCBD with two replications. Yield of the 
genotypes varied from 3.99g per plant (MAGIC-35) to 9.49g per plant (MAGIC-17) with a mean of 5.80g 
per plant. Twenty six out of 61 genotypes exhibited higher mean yield than grand mean. Through AMMI 
analysis, eleven genotypes were found to be stable across environments with low PCA scores. Among 
these, MAGIC-38, MAGIC-20, DIBG-203, DIBG-206 and Annigeri-1 were found to be high yielders while 
MAGIC-6, MAGIC-35, Jaki-9218, ICC-1132, ICCC-37 and MAGIC-14 were below average yielders. High 
yielding and stable genotypes are being evaluated for the per se performance and selected ten lines 
along with checks will be subjected for gene expression studies in the ensuing season.

Abstract No. 1303

Impact of date of planting and nutrient management strategies on yield and quality 
of high protein rice

Sangeeta Kujur1, Ambika Tandon1, Annie Poonam2, Saurabh Kumar1, Bhakti Prakash Mallik2, Debasis Das1

1Indira Gandhi Krishi Vishwavidyalaya, Raipur, India, 2ICAR-National Rice Research Institute, Cuttack, India 
sangeetakujur431@gmail.com

In India rice occupies an important place in cereal crops. More than 60% population is dependent on 
rice. Introduction of high protein rice is an important step towards nutritional quality. The objective of 
the present study was to find out the effect of planting dates and nitrogen management on growth, 
yield and quality of high protein rice. Three planting dates (early, mid and late) and split application of 
nitrogen in 100% and 150% RDF in three splits (1/3+1/3+1/3 and 1/2+1/4 +1/4) were tested in split plot 
design with three replications. Zinc was applied commonly for all the treatments except control. The 
higher grain yield and quality traits were recorded in mid planting because of the variation in the duration, 
photo sensitiveness, thermo sensitivity and vegetative lag period of the variety. Delay in planting has 
been found to reduce the yield of rice. 150% of RDF with three split applications of nitrogen in proper 
time corresponding to plant requirement increases grain yield and enhances rice grain nutritional value. 
Protein content in rice grain increased with nitrogen application. The quality parameters like amylose, 
crude protein and zinc content in processed rice grains increased markedly by the application of N and 
Zn fertilizers. Hence, time of planting, and nitrogen rate of 150% of RDF with three split applications of 
nitrogenous fertilizer could be recommended to improve grain yield and nutrition quality of high protein 
rice.  
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Abstract No. 1309

Most significant genomic regions controlling nitrogen use efficiency in rice, as revealed 
by QTL meta-analysis

Rahul Kumar1, S.Gopala Krishnan2, Dinesh Kumar3, Shweta Mehrotra3, Lekshmi S. Nair4, Ranjith K. Ellur1, 
A.K Singh1, P.K. Bhowmick1, Haritha Bollinedi1, P.K. Mandal5, K.K. Vinod1

1Division of Genetics, IARI, Pusa, New Delhi 110012, PUSA NEW DELHI, India, 2Division of Genetics, IARI, Pusa, New 
Delhi 110012, Pusa, New Delhi, India, 3 Division of Agronomy, IARI, Pusa, New Delhi 110012, Pusa, New Delhi, India, 
4 Division of Plant Physiology, IARI, Pusa, New Delhi 110012, Pusa, New Delhi, India, 5ICAR-National Research Centre 
for Plant Biotechnology, New Delhi 110012, Pusa, New Delhi, India 
rshah1775@gmail.com

Nitrogen (N) is fundamental element for the plant growth, but its use efficiency from soil is low in rice 
(30-35%). Improving the N use efficiency (NUE) will save significant quantity of fertilizers and prevent 
environmental problems due to high mobility of N in soil. Several QTLs associated with NUE have been 
identified in rice with minor effects. Most of these are identified in different genetic backgrounds. 
Identification of most significant QTLs (meta-QTLs) would help us to target these QTLs for rice improvement. 
We have assembled 453 QTLs reported from 16 studies published since 2001. In the first step of the 
analysis, map data were integrated from 15 maps, into a final consensus map through a weighted least 
square method.  The QTLs were projected on to the consensus map and significant QTL aggregating 
positions were statistically validated. By assuming a Gaussian (normal) distribution, the five QTL models 
were analyzed for the best fit using maximum likelihood estimates. Sixteen meta-QTLs (mQTLs) related to 
traits such as NUE and grain yield under N deficit were identified. Three mQTLs were found distributed on 
chromosome 1, five on chromosome 3, four on chromosome 4, two on chromosome 11 and one each on 
chromosomes 8 and 9. The 95% confidence interval ranged between 9.61 (mQTL9.1) to 0.03 (mQTL3.5). 
These mQTLs were associated to NUE and related parameters such as biomass, plant height and grain 
yield. mQTL11.1 was found associated to grain yield under low N as well as N assimilation efficiency under 
moderate N levels.

Abstract No. 1311

Testing suitability of kti and lox2 donor genotypes through allele-specific primers in 
soybean

Raju Ratan Yadav1, Akshay Talukdar1, Ashish Kumar1, Manisha Saini1, Arun Kumar2, S K Lal1

1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India, 2National Phytotron Facility, Indian 
Agricultural Research Institute, New Delhi, India 
akshay.talukdar1@gmail.com

Popularity of soy-based food and feeds is hindered by presence of Kunitz trypsin inhibitor (KTI) and 
lipoxygenase (Lox) in the seeds of soybean. Pre-processing heat treatment eliminates KTI only partially; 
however, it affects protein quality and enhances processing cost of the product. Genetic elimination is the 
best approach to make genotype devoid of KTI and Lox.  In this study, suitability of the donor genotypes 
of the null allele of KTI i.e. PI542044 and Lox i.e. PI596540 was tested through allele specific primers. A 
primer specifically designed to amplify the null allele of KTI i.e. kti was used to amplify the specific allele 
in PI542044 and others. As expected, it produced a 420bp band in PI542044 and was absent in other 
parental genotypes. Similarly, the lox2-allele specific primer produced a 700 bp band in the donor genotype 
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i.e. PI596540 and was absent in other genotypes. The kti-specific primer produced the characteristic 
band (420bp) in a few KTI-free lines which were developed through marker assisted backcross breeding 
(MABB) approach introgressing the kti allele from PI542044. Thus, the null allele-specific primers for kti 
and loxproved suitability of the MABB-derived KTI-free lines for pyramiding the lox2 allele on to make it 
free from KTI and off-flavor. Once developed, such genotypes will help popularizing soybean foods and 
feeds among the consumers.

Abstract No. 1315

Evaluation of controlled pollination methods with reference to seed yield and quality 
parameters in pigeonpea [Cajanus cajan (L.) Millsp.]

Sandeep Lal, Shiv Yadav, Shyamal Chakrabarty, RS Raje 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
slal.iari@gmail.com

In the present study, four pigeonpea varieties viz. Pusa 991, Pusa 992, Pusa 2001 and Pusa 2002 were used 
to evaluate the comparative efficacy of pollination control methods in influencing seed yield and quality 
parameters. The treatments comprised of different types of selfing net bags viz. large nets (5m x 3m x 3m) 
and net bags (86 cm x 46 cm, 50 cm x 28 cm, 1m x 1m x 1.65 m).  The large nets was used for covering 120-
150 plants, whereas the net bags were used to cover a single plant/ branch and tied tightly near the base 
of the plant/ branch, so as to prevent the entry of insects. The plants were covered after bud initiation, 
but prior to flowering. The uncovered plants/ plot comprised the control (open pollination).  Twenty 
plants/ branches per were tagged with three replications and the observations on plant height, days to 
flowering,  number of branches/plant, number of pods/ plant, seed yield/ plant, 100 seed weight, seed 
germination and vigour indices were recorded. The seed yield and quality parameters were significantly 
influenced by the size of the net bags. The larger nets/ net bags were effective in enhancing seed yield 
as well as quality, whereas smaller net bags exhibited poor seed setting and seed quality. Therefore, 
large nets (5m x 3m x 3m) and net bags (1m x 1m x 1.65 m) can be used to cover the plants on plot and 
individual plant basis, respectively for maintenance of pigeonpea varieties.

Abstract No. 1319

Epigenetic, cytogenetic and genetic regulation of sex expression in castor (Ricinus 
communis L).

Sujatha T.P1,2, Jayakrishna Tadakamalla2

1ICAR-IIAB, Ranchi, India, 2ICAR-IIOR, Hyderabad, India 
sujatha.parvathy@icar.gov.in

Transition from vegetative to reproductive stage in plants depends on factors such as genetic, physiological, 
environmental factors etc. Epigenetic mechanisms play a major role in plant developmental processes 
especially floral development. Castor (Ricinus communis L) is a diploid with monoecious raceme. However, 
sex expression in castor is variable from completely pistillate to staminate and labile due to sex reversion 
in pistillate lines to monoecy, a major impediment in castor breeding programmes. Seeds of 2 monoecious 
genotypes (DCS 107 and RG 156) and a pistillate line DPC 9, were treated with 4 concentrations (1X, 5X, 
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10 X and 20 X) of epimutagen 2-deoxy 5-azacytidine, few seed-treated plants injected before and after 
primary inflorescence differentiation and grown along with control plants in green house and raised in 
field. Higher proportion of male flowers (70-80%) was observed in 2 plants of DCS 107 when compared to 
control (30-40 %). A seed-treated and uninjected epimutant in RG 156 exhibited stunting, resetting and 
completely male spike at 20 X concentration. Few plants of RG 156 with 70-80% male flowers exhibited 
reduced number of male flowers. No significant effect was observed in DCS  107 and DPC 9. Mitotic and 
meiotic chromosomal anomalies verified using cytological staining revealed that numerical chromosomal 
aberrations were not involved in sex expression in castor. Tetrad analysis revealed presence of microcytes 
(pentads and hexad) indicating abnormal chromosome segregation, but genotypes were found to be 
meiotically stable. Differentially expressed genes such as alcohol dehydrogenase and meristem identity 
genes were male abundant or male-specific.

Abstract No. 1321

Cataloguing the root-associated microbiome of basmati rice varieties of Jammu division

Syed Tabia Andrabi, Jyoti Vakhlu
School of Biotechnology, University of Jammu, JAMMU, India 
biotechtab@gmail.com

Rice (Oryza sativa) is one of the most consumed crop and staple food for people worldwide. Its demand is 
expected to increase with the growing human population, which therefore calls for better tools e.g products 
that improve the crop yield and protect the plant against the pests. The root associated microbiome, endow 
the plant with resistance to many biotic and abiotic factors, promotes plant growth and enrich the soil 
associated with the plant. The current study aims to isolate the rhizomicroflora associated with the soil 
and different root compartments of basmati rice and a comparative microbiomics of the characterized 
microbiome. Since basmati is local and economically important rice variety, its microbiome is as important 
as the genome if not more. Although a large number of aromatic and course cultivars of rice are available in 
Jammu and Kashmir, no comparative analysis has been carried out so far as their root-associated microbial 
diversity is concerned. In this study the dynamic changes in the root associated microbial communities 
throughout the entire life cycle and growth phases will be evaluated. The root microbial diversity of the 
crop plant grown under field conditions will be catalogued by cultivation dependent and cultivation-
independent approaches. In addition plant growth promoting rhizobacteria from the rice varieties will be 
evaluated and characterized for their use as bioferilizers /biocontrol. Therefore, using rice as a model plant 
we focus to catalogue the microbiome across the root zones of the crop plant for functionally potential 
plant growth promoters for improved agricultural management.
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Abstract No. 1323

Development of population for fine-mapping of a major QTL qBK1.2 governing 
resistance to bakanae (Fusarium fujikuroi) disease in rice

Amar Kant Kushwaha1, Ranjith Kumar Ellur1, Gopala Krishnan S1, Bishnu Maya Bashyal2, Prolay Kumar 
Bhowmick1, Haritha Bollinedi1, KK Vinod3, M Nagarajan3, AS Natarajan3, Nagendra KumarSingh4, Ashok 
Kumar Singh1

1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India. 2Division of Plant Pathology, Indian 
Agricultural Research Institute, New Delhi, India. 3Rice Breeding and Genetics Research Center, IARI, Tamil Nadu, 
India.4National Research Centre on Plant Biotechnology, New Delhi, India 
amar.kant23@gmail.com

Bakanae disease caused by Fusarium fujikorai is one of the emerging diseases of rice with increased 
incidences in the recent past. Recently, three QTLs governing resistance to bakanae namely, qBK1.1, qBK1.2 
and qBK3.1were mapped using a RIL population generated from the cross Pusa Basmati 1121(PB1121)/
Pusa 1342 (Fiyaz et al. 2016). A major QTL, qBK1.2 was mapped on chromosome 1 between the markers 
RM10153 and RM5336 with a genetic distance of 5.65cM which explained the phenotypic variance to an 
extent of 24.74%. RIL28 carrying qBK1.2 was crossed with susceptible genotype PB1121 to generate F 1s. 
The F 1s were backcrossed with PB1121 to generate BC 1F1s and were subjected to foreground selection 
using the qBK1.2 linked markers RM10153 and RM5336. Foreground positive plants were further subjected 
to background selection using 110 markers polymorphic between PB1121 and Pusa 1342. A plant with 
maximum recurrent parent genome (RPG) recovery of 89.47% was identified and backcrossed with the 
susceptible genotype PB1121. The RPG recovery among the foreground positive BC 2F 1s ranged from 90.78-
94.73%. The best progeny was forwarded to generate a large BC2F2 population  (7600). Genotyping with 
the flanking markers is being carried out to identify the recombinants, which will be further phenotyped 
for resistance to bakanae. Simultaneously, two markers polymorphic between the PB1121 and RIL28 
located in the region of qBK1.2 have been identified which will be used in fine-mapping. The study aims 
at identifying the candidate gene underlying the bakanae resistance QTL qBK1.2. 

Abstract No. 1328

Triple transcriptome analysis to study saffron – pathogenic Fusarium oxysporum R1 
interaction in presence of biocontrol Bacillus aryabhatta i D5

Nancy Bhagat, JyotiVakhlu
School of Biotechnology, University of Jammu, Jammu, India 
nytaneja123@gmail.com

Pathogenic Fusarium oxysporum is leading cause of yield loss in various plants. In saffron Fusarium 
oxysporum R1 is considered to be the most destructive pathogen that causes corm rot disease in saffron 
(world’s costliest spice). Infection results in deformations of corms, including blue-gray to purple brown 
discoloration, ultimately wilting of the leaves and death of the plant. In severe cases, entire corm turns 
into a black powdery mass. Different approaches are used to prevent and control corm rot disease. It can 
be managed by fungicide application and/or biological control. Biological control is brought about by 
complex interactions between the host plant, the pathogen and antagonist (biocontrol agent). Biocontrol 
agent (BCA) has been known to influence plant growth and production by inhibiting the pathogens. The 
biocontrol (Bacillus aryabhattai D5) is characterized and evaluated in the field has potential to be used 
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as commercial biocontrol. Current efforts in disease control emphasizes on the use of resistant varieties, 
since saffron is sexually sterile and propagates vegetatively thus it is difficult to produce resistance 
cultivars of saffron plant. The only option left is to develop resistant variety of saffron against corm rot 
using transgenesis and genome editing. In the current study a proposal is being made to study interaction 
between (host plant, pathogen and biocontrol) at molecular level. This is to identify host plant genes that 
are involved in the infection caused by the pathogen and manipulation of these genes in order to get 
better variety of corms.

Abstract No. 1335

Correlation Studies and Path Coefficient Analysis for Seed Yield and Yield Components 
in fenugreek (Trigonella foenum- graecum L.)

Neelam Shekhawat, Omvir Singh, Kartar Singh 
ICAR-National Bureau of Plant Genetic Resources, Regional Station, Jodhpur (Rajasthan)-342003, Jodhpur, India 
neelam.shekhawat@icar.gov.in

Fenugreek (Trigonella foenum-graecum L.) is an important spices crop in India, particularly in the states of 
Rajasthan, Gujarat, Madhya Pradesh, Tamil Nadu, Andhra Pradesh and Uttar Pradesh. It is the third largest 
seed spice in India after coriander and cumin. It is originated in South-Eastern Europe belonging to the 
family Fabaceae. In the present study thirty six accessions of fenugreek along with two standard checks 
were evaluated in randomized block design during rabi season 2017-18 to assess the genetic variability, 
correlation and path-coefficient. The analysis of variance revealed highly significant differences among 
all the genotypes for all traits. The higher magnitude of genotypic and phenotypic coefficient of variation 
was observed for number of pods per plant, number of primary branches per plant, seed yield per plant 
and test weight. This indicates the presence of wide range of genetic variability in studied germplasm 
accessions. Moderate to high magnitude of heritability along with moderate to high magnitude of genetic 
advance was recorded for the characters viz., number of pods per plant, number of seeds per pod, number 
of primary branches per plant and plant height. Moderate to low magnitude of heritability coupled with 
moderate genetic advance was observed of pod length and biological yield per plant. The traits number 
of pods per plant and 1000-seed weight had positive and significant correlation with seed yield/plant 
and exerted positive and high direct effects on seed yield/plant.

Abstract No. 1336

RT-PCR expression analysis of genes involved in pathogenicity by three-way interaction 
between the host plant-Saffron, pathogenic-fungus and biocontrol-bacillus

Shilpi Sharma, Jyoti Vakhlu
School of Biotechnology, University of Jammu, Jammu, India 
shilpi3791@gmail.com

Crocus sativus L. commonly known as Saffron belongs to family Iridaceae. It is the most expensive spice 
in the world and is native to India, the Balkans and the eastern Mediterranean region.  India is the world’s 
second largest producer of Saffron in the world. In India, it is only grown in the Kashmir region and its 
yield is at a decline. A major factor leading to downgrade the production of Saffron is the corm rot disease 
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caused most commonly by Fusarium oxysporum. Bacillus amyloliquifaciens is a well-established biocontrol 
agent and reduced the incidence of Fusarium infection. The present study aims at understanding the 
interaction between the host plant, pathogen and the biocontrol at the molecular level. Genes were 
selected from the literature to be involved in the pathogenicity of the disease and the expression analysis 
of these genes was done by in vitro tissue culture and Real-time RT PCR. In case of infection few genes 
such as Pec showed up-regulation of 6 folds and in the presence of biocontrol, the infection incidence 
reduced 3 folds and the same genes showed down-regulation. Hence, establishing that these genes 
might play a role in rendering plant susceptible to infection. This may help to determine experimental 
parameters for the future research related to Knock out/ knockdown of the gene so as to produce variety 
resistant to infection.

Abstract No. 1337

Allele mining for Granule Bound Starch Synthase-1 (GBSS-I) gene governing amylose 
content in rice

Deepshikha Dixit1, Nupur Sinha2, Haritha Bollinedi1, Ankit Malik1, Ranjith Kumar Ellur1, Gopala Krishnan 
S1, PK Bhowmick1, KK Vinod3, M Nagarajan3, AS Natarajan3, AK Singh1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India, 2Amity Institute of Biotechnology, 
Amity University, Noida, India, 3Rice Breeding and Genetics Research Centre, ICAR-Indian Agricultural Research 
Institute, Aduthurai, India 
dixit.deepshikha@gmail.com

Rice (Oryza sativa L.) belonging to the family Poaceae is one of the most important cereals in human 
nutrition, consumed by 2/3 of the global population. Rice is usually consumed as a whole grain after 
cooking, and it can contribute for 40 to 80% of the total calorie intake. Starch which is the major constituent 
of rice mainly composed of two glucose polymers viz. amylose and amylopectin. The amylose content in 
rice is predominantly controlled by the Waxy (wx) gene, which is located on chromosome 6 and consists 
of 13 exons and 12 introns. Till date, four alleles were reported at waxy locus Wx (Wxa, Wxb, Wxop, and 
Wxin). In the present study we assessed adiverse set of 283 tropical aromatic rice germplasm including 
popular basmati cultivars for their Apparent Amylose Content (AAC) and the accessions depicted enormous 
variability for AAC ranging from 4.81% (Manipur Black Rice) to 35.88% (ANP 61). A representative subset 
of thirty eight genotypes from these accessions consisting cultivars of very low, intermediate and high 
amylose classes was re-sequenced for the granule bound starch synthase1 (GBSS1) gene to identify the 
allelic variants associated with the ECQ. The study revealed the existence of 23bp duplication in Manipur 
Black, Bhogali Bora and NJ-72 in exon 1 associated with very low amylose content and 2 SNPs, A-C 
transversion (exon 5) and T-C transition (exon 8) specific to very high amylose content.
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Abstract No. 1341

Genome wide survey and in silico analysis of sucrose phosphate synthase gene

Divya P Syamaladevi1, Roshan Kumar Jadhav2, S M Balachandran1, CN Neeraja1, S.R. Voleti3

1ICAR-IIRR, Hyderabad, India, 2ICAR-IIRR, Hyde, India, 3ICAR-IIRR, Hyderab, India 
dpsdevi@gmail.com

Sucrose Phosphate Synthase (SPS) is an important enzyme involved in sucrose biosynthesis in plants. 
There are 7 different types of SPS known till date. However since many plant genomes are partially 
annotated the probability of finding new SPS types through distant relationships is high. Therefore in 
this study we performed genome wide survey in 9 plant species and identified different SPS alleles. It is 
important to assess the variation of this gene in different genomes. The knowledge on allelic variation 
of this gene is expected to facilitate the process of crop improvement. Hence, we have also looked in to 
the conservation and variation patterns in these identified alleles across different species in class specific 
manner. SPS being a highly regulated protein has many interacting partners. The conservation patterns 
and motifs identified in this study, therefore, contribute to our understanding on how SPS functions 
through specific interactions with other proteins. New sub-types of SPS have also been identified in few 
genomes through phylogenetic clustering

Abstract No. 1342

Evaluation of a set of Triticum durum Desf. X Aegilops speltoides Tausch. backcross 
introgression lines for heat tolerance

Navaneetha Krishnan J1, Rohtas Singh1, Guriqbal Singh Dhillon1, Uttam Kumar2, Parveen Chhuneja1

1School of Agricultural Biotechnology, Punjab Agricultural Univeristy, Ludhiana, India, 2Borlaug Institute For South 
Asia, Ludhiana, India 
jaya.nava100@gmail.com

World wheat production is severely constrained by high-temperature stress in the face of climate change. 
There is limited genetic variation for heat tolerance in the cultivated wheat germplasm. Screening of 
different accessions of Aegilops species for high-temperature tolerance had led to the identification of Ae. 
speltoides accession pau3809 as a promising heat tolerance source. This thermo-tolerant accession was 
crossed with the durum wheat cultivars PDW233 and PDW274 to develop a set of 310 BC2F10 homozygous 
backcross introgression lines (BILs). Phenotyping of these BILs for various heat tolerance component traits 
were carried out during the 2017 rabi season under two dates of sowing: normal (3rd week of November) 
and late (3rd week of December) to evaluate their performance under optimum and heat stressed 
environments. The BILs were phenotyped for the following traits: canopy temperature (CT), normalized 
difference vegetation index (NDVI), peduncle length (PL), days to heading (DTH), days to maturity (DTM), 
grain filling duration (GFD), thousand grain weight (TGW), number of grains per spike (GPS) and plot yield. 
The analysis of variance demonstrated a significant difference in the performance of BILs for all the traits 
under normal and late sown environments. Correlation analysis revealed that the traits TGW, NDVI, GPS, 
and PL were positively and significantly correlated with the plot yield. Plot yield exhibited a negative and 
significant correlation with CT, DTH, and DTM. Genotyping and Multi-year evaluation of the BILs for these 
yield contributing traits will facilitate the identification and mapping of heat tolerance QTLs in wheat.



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 502

 Plant Sciences (Field Crops)Day-2 :  22 February, 2019

Abstract No. 1355

Novel QTLs affecting localization of Fe and Zn in the aleurone and endosperm of rice 
detected by GWAS

Haritha Bollinedi1, Ashutosh K Yadav1, Gopala Krishnan S1, Prolay K Bhowmick1, Ranjith K Ellur1, Vinod 
KK2, Nagarajan M2, Natarajan B3, Neeraja CN4, Singh AK1

1Division of Genetics, IARI, New Delhi, India, 2Genetics Research Centre, Aduthurai, India, aduturai, India, 3Genetics 
Research Centre, Aduthurai, India, Aduturai, India, 4Indian Institute of Rice Research(IIRR), Hyderabad, India 
haritha.agrico@gmail.com

Micronutrient malnutrition particularly of Fe and Zn deficiency is affecting 3 billion people globally 
and acts as the key limitation in achieving Millennium Development Goals in developing countries. 
Predominant rice based diet which is high in calories but low in micronutrinets is the root cause for this 
hidden hunger. The present study evaluated a set of 192 rice germplasm accessions for Fe and Zn in brown 
rice (BR) and polished rice (PR) at two locations and revealed the existence of sufficient variation for these 
micronutrients.  Grain Fe exhibited maximum loss upon polishing with a retention of 5.39 (GP734) to 60.2 
(GP433), while grain Zn exhibited significantly lesser loss on polishing with a retention ranging from 57.3 
% (GP425) to 96.79 (GP452). Genome wide association study (GWAS) with 50K SNP markers led to the 
identification of 33 QTLs for four traits viz. Fe_BR (9) Fe_PR (9), Zn_BR (6), Zn_PR (9). These QTLs explained 
a phenotypic variance from 7.97 to 51.9 %. Four QTLs were common between two environments while 
remaining were specific to either of the environments. No common QTLs were observed for Fe in BR and 
PR while one common and major QTL existed for Zn in BR and PR. The study reveals that the localization 
of  minerals in the bran and endosperm of rice is under the influence of different genomic regions and the 
significant QTLs for Fe_PR and Zn_PR can be targeted for enhancing the endosperm mineral micronutrient 
density as rice is widely consumed after polishing.

Abstract No. 1357

Enhancing bioavailability of Iron and Zinc in Indian bread Wheat (Triticum aestivum L.) 
through antioxidant inhibitions

Rathan N D, Prashanth Babu, Raghunandan Katlutkor
IARI, New Delhi, India 
rathanndnagl27@gmail.com

More than half of world’s population suffer from iron (Fe) and zinc (Zn) deficiencies which makes it 
essential to enhance bioavailable micronutrients in foods of human consumption especially in wheat, 
one of the world’s most commonly consumed cereal grains. This can be achieved by increasing the 
compounds  which promote the uptake and/or by reducing micronutrient absorption inhibitors. The 
antioxidants (Phytates) reduce the availability of important dietary minerals by chelation hence can be 
degraded through activation or addition of endogenous enzymes called phytases. Many investigations 
have emphasized the importance of the purple acid phosphatase phytases (PAPhys) which are synthesized 
during grain development (PAPhy_a) and germination (PAPhy_b) to maintain effective levels of mature 
grain phytase activity (MGPA) for efficient phytate hydrolysis. An cisgenic barley was developed with 
increased constituitive phytase expression during grain filling through introgression of barley phytase gene 
(HvPAPhy_a) which resulted 2.6 to 2.8-fold increase in phytase activities and was stable over generations.
Recently,  key signature “enhancer” sequences were determined in promoter region of PAPhy_A which 
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has made possible to accumulate appropriate alleles at each  PAPhy_A  locus through breeding and 
selection to increase the level (4-8x) of phytase in commonly grown wheat varieties (HighPhy Wheat). The 
identification of PAPhy A enzyme as a major contributor of the MGPA and validation of specific promoter 
regions of PAPhy A gene has provided breakthrough tools to improve barley and wheat for increased 
Phytase activities in order to enhance uptake and absorption of important dietary minerals like Zn and 
Fe for the nutritional security.

Abstract No. 1359

Genetic engineering of plant architecture and source-sink relationship in black rice for 
improving yield and WUE

Pragya Yadav, Abhilasha Rawat, Viswanathan Chinnusamy 
Indian Agricultural Research Institute, New Delhi, India 
prragyadav@gmail.com

About 12.9% of world population suffers from malnutrition, majority of which resides in India. Black 
scented rice (Chakhaoamubi), primarily cultivated in the north eastern parts of India, with colored pericarp 
and high anthocyanin content, has been recognized as the new SUPERFOOD by scientists because 
of high protein, antioxidants, total essential amino acids, vitamin B1 and minerals - Fe, Zn, Mn and P, 
health promoting food ingredients. Black rice has characteristic properties like unique flavor, aroma, 
color, nutrition and chemical composition, due to which its demand is accentuating worldwide. The 
major drawback in Black rice cultivation is low yield leading to an imbalance in production and market 
supply, therefore warrants scientific attention to improve the plant architecture and yield. This study 
aims at improving plant architecture, water use efficiency and yield by overexpression of IDEAL PLANT 
ARCHITECTURE 1 (IPA1)/ SQUAMOSA PROMOTER BINDING PROTEIN-like 14 (OsSPL14) and AtERECTA genes. Rice 
cv. Chakhaoamubi was engineered with SPL14 gene under control of reproductive stage specific MADS34 
promoter and AtERECTA under constitutive ZmUBIQUITIN promoter by using Agrobacterium mediated 
genetic transformation. Transgenic plants were confirmed by PCR and qRT-PCR. A detailed physiological 
analysis of transgenic plants engineered with OsSPL14 and AtERECTA will be discussed.

Abstract No. 1363

Extracellular release of malate and activation of H2O2 detoxifying enzymes cooperatively 
confer aluminium tolerance in wheat

Anjali Aggarwal1, Vijetna Singh2, Bhumi Nath Tripathi2

1Banasthali University, Banasthali, India. 2Indira Gandhi National Tribal University, Amarkantak, India 
bhuminathtripathi@hotmail.com

Present study demonstrates the role of extracellular realease of malate and activation of H2O2 detoxifying 
enzymes in providing Al-resistance in an Al resistant genotype of wheat, Raj 3077. Al dependent growth 
inhibition was higher in Raj 4120 (Al-sensitive) in comparison to Raj 3077. Oxidative damage indicators 
such as lipid peroxidation and H2O2 content were measured in the roots of both genotypes. However, 
these parameters were higher in the shoots of Raj 4120 indicating presence of oxidative stress in there. 
Antioxidant enzymes such as SOD (EC 1.15.1.9), CAT (EC 1.11.1.6) and APX (EC 1.11.1.11) played important 
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roles in providing resistance to the Raj 3077 against Al-induced oxidative stress. Inefficient activation of 
the antioxidant enzymes in the roots of Raj 4120 suggested that a severe oxidative damage was occurred 
in root and a higher amount of translocated toxic Al ions to shoot consequently caused Al stress there. 
Interestingly, a higher CAT activity was found higher in the shoot of Raj 4120 than Raj 3077, but it seemed 
not to be enough to combat with Al-induced reactive oxygen species. Raj 3077 showed higher malate 
efflux and higher ALMT gene expression than Raj 4120. Further, root length of Raj 3077 seedlings was 
particularly affected in the presence of anion channel inhibitor, niflumic acid suggested that malate 
detoxification is required for providing Al-resistance in Raj 3077 in the root region. Thus, both Al induced 
antioxidant defensive and external malate detoxification systems provide strength to combat with Al 
toxicity in Raj 3077.

Abstract No. 1373

Analyzing root traits for adaptability under water limited conditions in wheat

Gajendra Rathod, Rakesh Pandey, Chinnusamy Viswanathan, Vijay Paul, Neelu Jain 
IARI, New Delhi, India 
gajendra.biotek@gmail.com

Root is the hidden half of the plant and it performs essential functions of water and nutrient uptake. 
Root traits such as root growth and architecture can directly influence the capacity of roots to extract 
soil moisture and maintain yields under water limited conditions.

Deeper rooting is one such trait. There are several methods for study of root growth and architecture 
under different conditions such as – agar gel method for root seminal angle (lab), pipe method (pot) 
and trench profile wall method (field). However, these methods have not been compared in a set of 
genotypes with different root architecture. To address these aspects, the above three methods of root 
study were evaluated and compared in a set of six wheat genotypes (HI1500, HD2824, Raj3765, Drysdale, 
EC573549, C306). It was observed that these methods could capture the variability in deeper rooting in 
these wheat genotypes.

Abstract No. 1374

Analyzing growth and photosynthesis in rice Nagina 22 mutants

Raveendran Muthu1, Rakesh Pandey1, Chinnusamy Viswanathan1, Amita Mitra2, Ramkumar MK2, Prashant 
Kale2, Vijay Paul1

1IARI, New Delhi, India, 2LBS-NRCPB, New Delhi, India 
raveendrantnau@gmail.com

Photosynthesis is the fundamental process associated with biomass production of crop plants. Since HI 
of many crops is approaching a ceiling value, so a further increase in the yield potential will have to come 
from enhancement in crop biomass which depends on the photosynthetic efficiency or radiation use 
efficiency (RUE). There is variability in the photosynthetic performance among rice genotypes and species. 
However, there are only a few studies on the photosynthesis related traits in a mutant population. The 
present study was conducted on a population of mutant lines generated in the background of upland 
rice variety Nagina22. A population of 230 rice Nagina22 mutants were evaluated for photosynthesis 
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related traits. The present study tried to analyze the crop growth in Rice Nagina 22 mutants in terms 
canopy photosynthesis and leaf photosynthesis related traits such as Leaf Area Index, Net assimilation 
Rate, Specific Leaf Area, leaf photosynthesis rate, stomatal conductance, and A/Ci response.

Abstract No. 1375

Physiological response of indian mustard as influenced by dates of sowing and nitrogen 
levels

P Keerthi, R Pannu, A Dhaka 
CCSHAU, Hisar, India 
sharmakittu26@gmail.com

Attempt has been made to study the physiological response of Indian mustard in terms of water potential, 
relative water content, osmotic potential, canopy temperature and canopy temperature depression (CTD) 
as influenced by dates of sowing and nitrogen treatments. The experiment was conducted at research 
farm , college of Agriculture, CCSHAU Hisar during rabi season 2013-14 and  2014-15 with treatments 
comprising of  four dates of sowing(Oct15th & 25th , Nov 5th & 15th)  and five nitrogen levels (0 , 40, 60, 80 
and 100 kg N ha-1) . Results indicated that delay in sowing with 10 days interval significantly decrease the 
LAI, total dry matter production (TDM) per plant , relative water content, Osmotic potential and water 
potential, Whereas, canopy temperature, and canopy temperature depression (CTD) increased with delay 
in sowing significantly. Turgor potential was not affected by the dates of sowing.  Among the nitrogen 
levels, successive increase in nitrogen had significant positive effect on LAI and TDM per plant. Sowing on 
October 15 produced significantly higher yields as compared to October 25, November 5 and November 
15. Among the doses of nitrogen, 100 kg N/ha exhibited significantly higher yields followed by 80, 60, 
40 and 0 kg N/ha.

Abstract No. 1381

Influence of intercropping on growth and yield of mulberry

Narayanswamy N.K1, Shrikant Chavan2, Sunitha N.D3

1Agriculture Officer, Dept. of Afgriculture, GOK,Kolar, Kolar, India, 2Professor and Head, Dept of Agril Entomology, 
CollegeofAgriculture,UASD, Vijayapur, Vijayapur, India, 3Associate Professor, Dept of Agril Entomology, 
CollegeofAgriculture,UASD, Vijayapur, Vijayapur, India 
chavanss@uasd.in

A field experiment entitled “Influence of intercropping on growth and yield of mulberry” was carried out 
during kharif 2017 at College of Agriculture, Vijayapur during 2017-18 with seven treatments and three 
replications. Study was conducted in well established mulberry garden (S-1635) with a spacing of 90X90 
cm and plot size 5.4 x 4.5 meter under rainfed condition  with protective irrigation. The results revealed 
that sole mulberry was recorded significantly higher leaf yield (452.12 g/plant, 30.65 kg / 5.4 x 4.5 meter 
and 6.13 t/ha) which was on par with mulberry intercropped with cowpea (431.11 g/plant, 27.76 kg/5.4 x 
4.5 meter and 5.61 t/ha). Higher leaf yield in sole mulberry was attributed to significant increase in plant 
height (106.63 am and 132.29 cm at 50 and 60 DAP, respectively), number of branches per plant (19.55, 
25.62 and 32.35 at 40, 50 and 60 DAP, respectively) and maximum number of leaves per plant(86.22, 
113.50 and 134.08 at 40, 50 and 60 DAP, respectively). It might be also due to the least competition for 
nutrients, moisture, light and variation in intercrops.
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Abstract No. 1383

Impact of tillage and irrigation management practices on growing of linseed (Linum 
usitatissimum Linn.) in Alfisols of Chhattisgarh plains

T L Kashyap1, Dr S N Khajanji2, Dr. R Lakpale1, Dr. B L Sinha1

1College of Agriculture and Research Station, IGKV, Bhatapara (Chhattisgarh), Bhatapara, India. 2College of Agriculture, 
IGKV, Raipur, Raipur, India 
kashyaptl@yahoo.com

The field experiment  was conducted to evaluate an  impact of tillage and irrigation   management practices 
on growing  of linseed (Linum usitatissimum Linn.) in Alfisols of Chhattisgarh plains during rabi seasons 
of 2009-10 and 2010-11 at Indira Gandhi Krishi Vishwavidyalaya, Raipur (Chhattisgarh).  The  experiment 
treatments were divided into horizontal and vertical plots in strip plot design with three replications. The 
treatments comprised of 4 tillage practices viz. zero tillage (T0), harrowing once (T1), rotavator once (T2) 
and conventional tillage (T3) in horizontal plot and 4 irrigation schedules viz., one at after seeding (I0), one 
at 35 DAS (I1), two at 35  and 75 DAS (I2) and three at 0, 35 and 75 DAS (I3).  The  experiment on linseed 
crop ( variety cv. RLC-92) involving different tillage practices and irrigation schedules revealed that during 
both the years, the various growth parameters viz. plant height, dry mater accumulation plant-1   and yield 
attributes viz. number of seeds capsule-1, number of capsules plant-1, and mean seed yield (10.52 q ha-1) 
were maximum under conventional tillage (T3) followed by harrowing once (T1) and rotavator once (T2). 
Among the irrigation schedules, growth parameters in terms plant height, number of branches plant-1, 
leaf area index, dry matter accumulation and yield attributes viz. seeds capsule-1, capsules plant-1, test 
weight and mean seed yield (11.45 q ha-1) were obtained maximum with three irrigations at. 0, 35 and 
75 DAS (I3) which was followed by two irrigations  at 35 and 75 DAS (I2) and one irrigation at 35 DAS (I1).

Abstract No. 1385

Response of gram to PSB, phosphorus and sulphur Application

J.R. Patel1, C.R. Patel2, H.P. Agrawal1, Vasudha Rani Patel3, A. Jangre4

1BTC, CARS,IGAU, Bilaspur, India, 2KVK,IGAU, Raigarh, India, 3RGPV, Bhopal, India, 4IGAU, Mungeli, India 
jrpatel_fodder@rediffmail.com

The field experiment was conducted at Indira Gandhi Agricultural University, Regional Agricultural 
Research Station, Boirdadar, Raigarh (C.G.) during winter 2009-10 on loamy soil having low in nitrogen 
and phosphorous as well as medium in potassium content. Gram variety, GNG-73  was sown in rows 
adopting 30 cm X 10 cm spacing on 10.12.2009 and harvested on 01.04.2010. A common dose of 20 kg 
N and 20 kg K2O ha-1 were applied basally. Trail was laid down in split plot design with three replications 
under a plot size of 10 m2. To study the effect of plant nutrients on gram, fifteen combinations of PSB, 
phosphorus and sulphur were considered i.e., five levels of phosphorus and PSB (Absolute control / No 
PSB and P,   30 kg ha-1 P2O5, 30 kg ha-1 P2O5 + PSB, 60 kg ha-1 P2O5   and 60 kg ha-1 P2O5 + PSB) as main plot 
and three levels of sulphur (0, 10 and 20 kg S ha-1) as subplot treatments. Application of phosphorus, 
phosphorus solublizing bacteria (PSB) and sulphur has significant effect on growth and yield attributes 
as well as seed yield of gram (Table 1). Combination of P + PSB and P alone produced significantly higher 
yield compared to their absolute control. Treatment 30 kg ha-1 P2O5 + PSB and 60 kg ha-1 P2O5 were on par. 
Similarly, 60 kg ha-1 P2O5 and 60 kg ha-1 P2O5 + PSB were also at par in respect of seed yield .Sulphur showed 
linear response and 20 kg ha-1 recorded maximum seed yield (7.95 q ha-1) followed by 10 and 0 kg levels.
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Abstract No. 1386

Productivity, income and energetic of soybean as influenced by integrated nutrient 
management and genotype in Chhattisgarh

C.R. Patel1, J.R. Patel2, M.K. Patel3, V.R. Patel4, H.P. Agrawal2

1KVK, IGAU, Raigarh, India, 2BCT, IGAU, Bilaspur, India, 3Dept. of Agriculture, Raigarh, India, 4RGPV, Bhopal, India 
chanchalaranipatel@gmail.com

An experiment on soybean was conducted at Instructional cum research farm, Indira Gandhi Krishi 
Vishwavidyalaya, Raipur (C.G.) under rainfed condition during kharif 2009 in clay soil.  Results revealed that 
significantly higher seed yield (20. 08 q ha -1), net return (Rs 25298 ha -1) and energy input (7.16 MJ x 10 
-3 ha -1) as well as total out put (62.32 MJ x 10 -3 ha -1) were recorded under 125 per cent of recommended 
dose of fertilizer along with 5 t ha -1 FYM compared to other treatments. Soybean genotype JS- 97-52 
produced significantly higher seed yield (17.39 q ha -1), net return (Rs. 27146 ha -1), total energy out put 
(56.09 MJ x 10 -3 ha -1), energy input: out put ratio (18.27) and energy use efficiency (5.66 MJ x 10 -3 ha -1 in 
seed) compared to JS-93-05.

Abstract No. 1389

Productivity and economics of wheat as influenced by integrated nitrogen management

H.P. Agrawal1, T.C. Kumawat1, J.R. Patel1, C.R. Patel2, Sangeeta Kujur1, R. Jaiswal1, M. Thakur1

1BTC, IGAU, Bilaspur, India, 2KVK, IGAU, Raigarh, India 
jrpatel_fodder@rediffmail.com

Investigation planned during rabi of 2016-17 at BTC,CARS, Bilaspur (C.G.) on neutral clay soil, 
low in N, medium in P as well as K contents. Recommended dose of N was applied from organic and mineral 
N sources as per treatments. A basal dose of P at 60 kg and K at 40 kg ha-1 was applied. The experiment 
was laid out in randomized block design with three replications. Ten combinations of treatments i.e., 100% 
recommended dose (120:60:40 kg NPK ha-1), 75% RDFN, 50% RDFN + 50 % N through FYM, 50% RDFN + 
50 % N through VC, 50% RDFN + 50% N through FYM + Azospirillum, 50% RDFN + 50% N through FYM + 
Azotobacter, 50% RDFN + 50% N through FYM + PSB, 50% RDFN + 50% N through VC + Azospirillum,50% 
RDFN + 50% N through VC + Azotobacter and 50% RDFN+ 50% N through VC + PSB.

Results showed that the grain and straw yield was significantly higher under inorganic RDFN followed 
by 50% RDFN + 50% N through VC + Azotobacter. This treatment earmarked yield advantage of 36.8% 
and 22.9% in grain and straw yield respectively as compared to 75% RDFN application. This treatment 
showed highest net returns (Rs 28,698 ha-1) and B: C ratio (1.38) values which were significantly higher 
over rest of the treatments. Application of 50% RDFN + 50% N through VC + Azotobacter was the second 
best treatment in terms of net returns (Rs 22,105ha-1) and B: C ratio (0.85).
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Abstract No. 1394

Transferability of microsatellite markers from safflower to sunflower

Nethra N1, Ashwini S2, Umarani K1, Rame Gowda1

1University of Agricultural Science, Bangalore , Bengaluru, India, 2University of Agricultural Science, Dharwad, 
Dharwad, India 
sashwini50@gmail.com

Microsatellite markers have gained importance owing to their co-dominant inheritance, multi-allelic 
nature, wide genome coverage, high reproducibility, high polymorphic index as well as efficient transfer to 
closely related species making them valuable tools for breeding. Cross-species amplification of molecular 
markers across plant species typically increase as phylogenetic distances decrease. The family Asteraceae 
has been reported to have a low level of genetic conservation resulting in limited transferability of 
microsatellite markers across different genera and limiting exchange of molecular resources. The objective 
of the current study was to analyze the cross species amplification of both non-genic and genic safflower 
markers to sunflower, both species belonging to the Asteraceae family. Fifty four non-genic SSRs and 
thirty six EST-SSRs were tested for cross transferability in eight sunflower breeding lines. Ten SSR (18.51%) 
and eight EST-SSR (22.22%) primer pairs reported transferability with good quality amplification and 
repeatability from safflower to sunflower. The results illustrate that there is a wide potential of transfer 
of molecular markers between both species. Markers generated in this study will enhance the current 
repository for sunflower and would be useful in crop improvement programs.

Abstract No. 1396

Fine mapping of QTL for days to 50% flowering under drought stress on chromosome 
6 in IR20/ Nootripathu RI lines.

Helan Bbay Thomas, Ranganathan Chandrababu, Reena Sellamuthy, Bharathi Ayyennar 
Tamil Nadu Agricultural University, Coimbatore, India 
hthomas392@gmail.com

Drought stress is the major constraint to rice (Oryza sativa L.) production and yield stability in rainfed 
ecosystems. Identifying genomic regions (QTLs) contributing to drought resistance will help to develop 
rice cultivars suitable for rainfed regions through marker-assisted breeding. A large effect QTL for days to 
flowering under drought earlier identified in IR20xNootripathu RI lines between RM314-RM6836 markers 
(~4.9 Mb) has been fine mapped in this study. This QTL region was narrowed down to 565kb between the 
markers RM19715-RM19737. This fine mapped region is also associated with straw yield and total biomass 
under rainfed condition. The positive allele comes from Nootripathu, a drought resistant landrace. The 
fine mapped region can be introgressed in to elite varieties to escape drought. 
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Abstract No. 1400

Genetic diversity and variability analysis in rice (Oryza sativa L.) genotypes for yield 
and yield contributing characters”

Ranjit Saroj, Nidhi Bhatt 
G.B.P.A.U.&T. Pantnagar (U.K.), Pantnagar, India 
ranjitcsa865@gmail.com

Rice (Oryza sativa L.), an autogamous crop, is the staple food of most of the people of South-Eastern 
Asia.  Hundred genotypes (indigenous collection) from NBPGR with four checks were evaluated at 
N. E. Borlaug Crop Research Centre of G.B. Pant University of Agriculture and Technology, Pantnagar, 
Uttarakhand, India, during kharif season, 2015-16. Analysis of variance indicated adequate genetic 
variability among the experimental materials. The relationship between PCV, GCV and ECV for all the 
characters indicated a minimum role of environment in their expression and hence, selection based on 
phenotype could be rewarding for such characters. High estimates of heritability and genetic advance 
were reported for plant height, filled grains/panicle, unfilled grains/panicle, grain yield/plot, which 
indicated a role of additive gene effects in their expression. Based on Hierarchical cluster analysis, the 
104 genotypes including check were grouped into 8 clusters. The maximum numbers of genotypes (44) 
were grouped in Cluster III and minimum (1) in Clusters I and VIII. The maximum divergence was observed 
between Clusters I and VII (415.80) and least divergence was observed between Clusters IV and V (90.23).
Cluster I have most desirable genotypes as it exhibited highest cluster mean values for majority of the 
characters under study. Based on inter-cluster distance, cluster mean values and per se performance, the 
potential parental combinations that could be considered for enhancing the overall yield levels in rice 
were, IC75747, IC75738, IC75843, IC75968, IC75828, IC75811, IC75839, IC458780. 

Abstract No. 1404

Morpho – Physiological basis of yield variation in maize hybrids

Kasu Pawar, Akshata Goudar
University of Agricultural Sciences, Dharwad, India 
kasu_pawar@rediffmail.com

A field experiment was conducted at Main Agricultural Research Station, University of Agricultural Sciences, 
Dharwad to find out the morpho-physiological basis of yield variation of different maize hybrids. The 
experiment consisted of twenty maize hybrids replicated thrice in randomised block design. Observations 
recorded were morphological, physiological, biochemical traits, yield and yield components. The hybrids 
DMH-01, DMH-13 and GPMH-101 exhibited superiority over rest of the hybrids. With respect to plant 
height, number of leaves, total dry matter, SPAD value, LAI, chlorophyll content and photosynthetic 
rate were recorded highest in hybrids. DMH-01 (2.96 mg/g/fruit) followed by DMH-13 (2.52 mg/g/fruit) 
compared to all other hybrids. Biophysical parameter such as photosynthetic rate was recorded maximum 
in DMH-01(26.7 µ Mol Co2 m

2 s-1 ) compared to other hybrids. Significantly higher yield and yield attributing 
parameters recorded by DMH-01such as cob length (17.71cm), number of seeds per cob, 100 kernel 
weight and yield q/ha (107.7 q/ha) compared to other hybrids.
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Abstract No. 1405

MORPHO-Physiological and biophysical bases for productivity in popcorn (Zea mays 
L. Everta) genotypes

Kasu Pawar, Lokesh C 
University of Agricultural Sciences, Dharwad, India 
kasu_pawar@rediffmail.com

The experiment was carried out in 2015 kharif cropping seasons at Main Agricultural Research Station, 
University of Agricultural Sciences, Dharwad, to study the yield response of different popcorn genotypes 
and to access popping ability among the selected genotypes which were grown in identical condition, The 
present study revealed significant genotypic differences (minimum to maximum ) in plant height from 
177.3 cm to 259.1 cm, total dry matter production from 189.0 g plant-1 to 273.1 g plant-1, leaf area index 
from 5.5 to 7.6, days to 50 per cent tasselling and silking ranged from 45 to 53.6 days and 49.33 to 58.33 
days respectively, ASI ranged between 4.6 to 6.6 days, photosynthetic rate from 25.42 µ mol CO2 m-2 s-1 to 
35.15 µ mol CO2 m-2 s-1,The yield-attributing characters (viz., cob weight, cob length, cob girth, number 
of seed rows per cob, number of seeds per line, number of seeds per cob and test weight) of popcorn 
genotypes were significantly influenced grain yield per hectare. Significant improvement in overall growth 
of the crop was due to its increased photosynthetic efficiency and which resulted in greater availability 
of photosynthates, metabolites and increased dry matter accumulation for growth and development of 
reproductive structures which has contributed for higher productivity.

Abstract No. 1413

Genome sequencing of sesame variety ‘Rama’ and development of genomic SSR markers 
in sesame

Maini Bhattacharjee1, Tapash Dasgupta2, Udayan Bhattacharyya3, Disharee Nath1, Tamina Begum1

1Department of Genetics and Plant Breeding, Institute of Agricultural Science, University of Calcutta, 51/2 Hazra 
Road Kolkata 700019, West Bengal, India, Kolkata, India, 2IRDM Faculty Centre, School of Agriculture and Rural 
Development, Ramkrishna Mission Vivekananda University, Narendrapur Campus, Kolkata 700103, Kolkata, India, 
33Bengal Institute of Technology, TechTown, DhapaManpur, Hadia, Kolkata, West Bengal, India 700150., Kolkata, India 
mainibhattacharjee02@gmail.com

Sesame (Sesamum indicum L.), is the most ancient and important oilseed crop in West Bengal. In spite of 
being an economically important oil seed crops limited information is available on genome sequence 
of sesame. The sesame variety “Rama”, an elite cultivar of West Bengal was selected for Whole Genome 
Sequencing by Next genome sequencing on Illumina Platform. The size of the consensus sequences is ~273 
Mb which is comparable to the reference genome. Recently the genome file has been submitted to NCBI 
(01_GCF_000512975.1_S_indicum_v1.0_genomic.fna). A total of 1,39,395 microsatellite sequences were 
identified from the genome sequence of “Rama” using Microsatellite Identification tool. The availability of 
genome sequence in sesame will facilitate to identify the unknown sesame DNA sequences and also to 
utilize in constructing markers. Sixty SSR markers were used for molecular study and assessment of diversity 
among thirty sesame genotypes. The number of alleles ranged from 3 to 6 alleles with an average of 5.20 
alleles. The level of polymorphism was evaluated by calculating PIC which ranged from 0.35 to 0.91. The 
dendrogram was constructed by the software SPSS ver.20 based molecular data separately. The availability 
of genome sequence in sesame is being advanced by increasing will facilitate to identify the unknown 
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sesame DNA sequences and also to utilize the sequence information in constructing markers. The present 
investigation will enable the breeders to construct different markers, validate them for traits of interest 
and ultimately, the ramification will be linkage map construction and QTL mapping.

Abstract No. 1415

Evaluation of rice genotypes ( Oryza sativa L.) against bacterial leaf blight (BLB) disease

Kasturi Majumder1, Rambilash Mallick1, Tapash Dasgupta2

1Department of Genetics and Plant Breeding; Institute of Agricultural Science, University of Calcutta, kolkata, India. 
2IRDM Faculty Centre, School of agriculture and Rural Development, Ramkrishna Mission Vivekananda University, 
Narendrapur Campus, kolkata, India 
kasturi.majumder525@gmail.com

Genetic improvement is one of the most effective strategies to prevent rice from different diseases such 
as blast and bacterial leaf blight (BLB) have impeded rice production. Bacterial Leaf Blight (BLB) is a 
devastating disease of rice cultivation in both irrigated and rainfed environments in Asia. The objective 
is the detection of BLB tolerant line. The present experiment was conducted to identify BLB resistance 
by testing Ninety one rice germplasms against IX020 strain of Xoo in field condition consecutively for 
two years during Kharif season (2017 and 2018 ) in Baruipur Agricultural Experimental Farm, University 
of Calcutta using following IRRI guidelines 1996. The germplasms were also tested for the presence of 
target resistant genes namely Xa4, xa5, Xa7 and xa13 using seven SSR markers. In artificial field inoculation, 
based on mean lesion length seven cultivars namely Surjamukhi, IR-64, Ratna, Kalinga-2, Azucena, IRBB 59, 
IRRI-91-6 exhibited resistance and thirty seven moderately resistant, twenty nine moderately susceptible 
and fifteen cultivars susceptible to IX 020 strain of Xoo. In genotyping, there was distinct difference in 
band size in resistant and susceptible genotypes. It was found that seven cultivars namely Surjamukhi, 
IR-64, Ratna, Kalinga-2, Azucena, IRBB 59, IRRI-91-6 exhibited BLB resistance in phenotyping as well as 
genotyping. So, they may be considered as resistant cultivars due to presence of these BLB resistant genes. 
The presence of BLB resistant genes by molecular marker analysis apart from phenotypic expression can 
safely be used as a good donor of BLB resistant gene for in genetic enhancement programme.

Abstract No. 1422

Modulating level of RCAb can significantly improve thermal tolerance and photosynthetic 
efficiency in transgenic rice

Shashank Yadav, Santoshkumar VV, Viswanathan Chinnusamy 
ICAR-IARI, New Delhi, India 
shashank86livinz@gmail.com

Global climate change, specifically high temperature stress possesses a serious threat to crop productivity 
worldwide. Rubisco activase (RCA) catalyzes the activation Rubisco, the most abundant enzyme on the 
earth, which fixes CO2 in photosynthesis. In rice, moderately high temperatures (>32°C) inactivate the 
RCA, and thus photosynthesis by reducing the active form of Rubisco. RCA is a member of the AAA+ 
protein family which catalyzes removal of inhibitory sugar phosphase from active sites of Rubisco. This 
study was conducted to study the role of thermal stable RCA ortholog from  O. australiensis  when 
expressed in thermosensitive Oryza sativa ssp. Indica. RCA gene from O. australiensis was cloned under 
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the transcriptional control of stress inducible promoter AtRD29A and this construct was used to develop 
transgenic rice cv. MTU1010. Putative transgenic lines were confirmed by PCR using different T-DNA specific 
primers. q-RT PCR analysis showed that transgenic lines had higher transcript level of RCA as compared to 
non transformed WT plants under control and High temperature(HT) stress. Gas exchange measurement of 
transgenic lines overexpressing RCAβ showed that RCAβ overexpression conferred higher photosynthesis 
rate under control condition as compared to non transgenic plants. The results suggest that RCAβ gene 
from O. australiensis can enhance the photosynthesis of Oryza sativa ssp. indica. These results provide a 
basis for modulating RCA gene expression to improve the photosynthetic rate and plant growth in rice.

Abstract No. 1424

Seed treatments with smart delivery systems for improving crop production

Girija Gautam1, Sharmila Dutta Deka2, Abhijit Borah2

1Rain Forest Research Institute, Jorhat, India, 2Assam Agricultural University, Jorhat, India 

Agriculture has been portraying the role of savior for millions of farmers across the world. World population 
is expected to grow by over a third, or 2.3 billion people, between 2009 and 2050. So, the world food 
production will need to be increased by 70%. In 21st century agriculture is facing a wide spectrum of 
challenges such as stagnation in crop yield, low nutrient use efficiency etc. In spite of immense constraints 
faced, we need to attain a sustainable growth in agriculture at the rate of 4% to meet the food security 
challenges. To address these problems, there is a need to explore one of the frontier technologies such 
as “Nanotechnology” to precisely detect and deliver the correct quantity of nutrients and pesticides that 
promote productivity. Seed, being the most basic input, it determines the productivity of any crop. So, 
priority has been given to improve the seed productivity through various seed enhancement techniques. 
Researchers have been working on the use of different nanoparticles to improve the overall quality of 
a seed which ultimately determine a healthy crop stand. It was also reported that using silver nitrate 
and trisodium citrate as silver nanoparticles enhances the growth and yield of wheat . The appearences 
of nanotechnology open up potential novel applications in different field of agriculture, seed science, 
biotechnology etc. Creation of nanomaterials and their application in scientific field cause a  tremendous 
positive change through mechanisms such as targeted delivery, controlled release mechanisms in response 
to environmental triggers and  biological demands more precisely. 

Abstract No. 1426

Mining for high micronutrient content among diverse rice genotypes using atomic 
absorption spectroscopy coupled with high grain yield

Disharee Nath, Anirban Nath, Tapash Dasgupta 
University of Calcutta, Kolkata, India 
ndisharee@gmail.com

Rice breeding in the last few decades has exploited the “homozygous balance” in the existing genome. 
Breeding methods targeting yield improvement was the cardinal goal of the era. Various breeding 
approaches have led to creation of new pure lines with exponentially high yield but simultaneously 
resulted in loss of valuable gene pool under severe selection pressure. Nowadays climate change along 
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with malnutrition among population has become a major concern. Thus broad genetic base with high 
micronutrient content is of primary importance in rice breeding. The present investigation has targeted 
evaluation of 206 rice genotypes belonging to indica, japonica, Aus and Aromatic subtypes in terms of 
grain yield and yield attributing traits coupled with high micronutrient content (iron and zinc). Highest 
grain yield/plant was observed in the genotype Coarse (35 gm/plant). Other agronomically important 
characters exhibited a range of 93 days (Cenit) to 122 days (Ming Hui) for days to 50% flowering, 62.33 cm 
(IRAT 44) to 166 cm (OS6) for plant height, 7 (Assamlaya) to 23 (Azerbaidjanica) for panicles/ plant. ANOVA 
exhibited significant variance for all the evaluated traits. Cluster analysis classified total population into 
eight clusters based on phenotypic performance. Among evaluated genotypes, the varieties namely 
Annada, Azucena, Koimurali, and Gajapati exhibited high grain iron content and Lemont, Nayanmoni, 
Jalamagna, Milyang 46 and Bon Ahu to be highest in grain zinc content. Azucena exhibited high estimate 
for both iron and zinc.  Thus based on this experiment potential parents can be selected for hybridization 
and future breeding for micronutrient enhancement. 

Abstract No. 1428

Aeroponics- innovation that is friendly and healthy

Aditi Saw, Sourabh Suman 
Birsa Agricultural University, Kanke, Ranchi, India 
aditi1503saw@gamil.com

21st century and its population has major challenges regarding food demand, decreasing cultivable land, 
chemical pollution and increase in income levels. the growing demand of infrastucture has not spread 
the cultivable land and chemicals are used blindly for increasing the food production in decreasing land 
area. Aeroponics seems a solution for the above as it has production equivalent to one acre of land and 
in 1000 feet2 area using PVC pipes, revesable clothes& vertical strate could be performed easily on follow 
land, rooftops, backyards,etc. Since, it uses a mist of nutrient mixed water for plant growth, it reduces water 
need by 95%. fertilizers & pesticide use is not needed as done in protected & controlled environment. Some 
important benefits of aeroponics are supplementary source of income for housewives & retired workers
chemical free products much lesser space & water use cost & labour efficient off season crop production
reduced carbon foot print reduced transportation & storage cost as could be practised in towns.

Abstract No. 1429

Characterization and gene mapping of a brittle culm mutant of diploid wheat (Triticum 
monococcum L.) with irregular xylem vessels development

Mohd Ansari1,2, Harcharan Dhaliwal1,3

1Department of Biotechnology, Indian Institute of Technology Roorkee, Roorkee, India, 2Department of Botany, 
Hindu College Moradabad, Moradabad, India, 3Akal School of Biotechnology, Eternal University, Baru Sahib, Baru 
Sahib, Himachal Pradesh, India 
mjavedansari@gmail.com

Diploid wheat, Triticum monococcum L. (einkorn) is an ideal plant material for wheat functional genomics. 
Brittle culm mutant was identified by screening of the ethyl methane sulphonate-treated M2 progenies of 
a T. monococcum accession pau14087 by banding the plant parts manually. The brittle culm mutant with 
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drooping leaves, early flowering, reduced tiller numbers and susceptible to lodging had also exhibited 
brittleness in all plant parts than the wild-type parents. Comprehensive mechanical strength, histological, 
biochemical, scanning electron microscopy, and Fourier transform infrared spectroscopy analyses of brittle 
culm mutant supplemented and complemented the findings that the mutant had defective cellulose 
biosynthesis pathway and deposition of cell wall materials on secondary cell wall of mechanical tissues. 
Microscopic studies demonstrated that the decrease in cellulose contents resulted in the irregular cell wall 
organization in xylem vessels of leaf vascular bundles. To map the brc5 mutant, mapping populations were 
developed by crossing the brittle culm mutant with wild Triticum boeoticum acc. pau5088, having non-
brittle characters. The brittle culm mutation was mapped between SSR markers, Xcfd39 and Xgwm126 on 
5AmL chromosome of T. monococcum, with genetic distances of 2.6 and 4.8 cM, respectively. The brc5 
mutant mapped on 5AmL, being distinct from a previously mapped brittle culm mutant in wheat, has 
been designated as brc5. The work on fine mapping and map-based cloning of brc5 gene regulating 
synthesis and deposition of cellulose on the secondary cell wall is in progress

Abstract No. 1430

Characterization and molecular mapping of a soft glume mutant in diploid wheat 
(Triticum monococcum L.)

Mohd Ansari1,2, Harcharan Dhaliwal1,3

1Department of Biotechnology, Indian Institute of Technology Roorkee, Roorkee, India, 2Department of Botany, 
Hindu College Moradabad, Moradabad, India, 3Akal School of Biotechnology, Eternal University, Baru Sahib, Himachal 
Pradesh 173101, Baru Sahib, India
mjavedansari@gmail.com

Diploid wheat T. monococcum L. is a model plant for wheat functional genomics. A soft glume mutant was 
identified during manual screening of EMS-treated M2 progenies of a T. monococcum accession pau14087. 
The seeds in the mature spike of the mutant could be easily threshed manually. The soft glume mutant 
with high sterility, tapering and broader spikes had also tougher rachis than the wild type parent. Genetic 
analysis of crosses of the mutant with wild type indicated that the mutant was monogenic recessive. To 
map the soft glume mutant, a mapping population was developed by crossing the soft glume mutant 
with wild Triticum boeoticum acc. pau 5088, having tough glumes and hard threshing. The soft glume 
mutant was mapped between SSR markers Xgwm473 and Xbarc69 on 7AmL chromosome of T. 
monococcum, with a genetic distance of 1.8 cM and 8.3 cM, respectively. The soft glume mutant mapped 
on 7AmL, being distinct from a previously mapped soft glume mutant in wheat, has been designated as 
sog2. The work on fine mapping of sog2 gene is in progress.

Abstract No. 1432

Development of chloroplast genome based species-specific markers for the identification 
of wild Oryza species

Kabitha Tripathy1,2, Balwant Singh1, Vandna Rai1, Gauri Misra2, Nagendra Singh1

1National Research Center on Plant Biotechnology, Delhi, India, 2Amity Institute of Biotechnology, Amity University, 
Noida, India 
bioinfokabitatripathy@gmail.com

Wild rice is a rich source of genes and alleles for tolerance to various biotic and abiotic stresses. However, 
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proper identification and cataloguing of the wild rice species is needed for effective utilisation of wild 
rice germplasm. Chloroplast genome sequence of wild rice special species is important because of it 
is maternally inherited and stable in structure. The chloroplast genome based techniques can be used 
as important tools in cataloguing and identification of wild rice species. For this study, 58 chloroplast 
genome sequences of 22 wild species of Oryza genus belonging to nine different genome types were 
downloaded from NCBI nucleotide database. Multiple sequence alignment of 58 chloroplast genomes 
revealed that the genome length varied from 134,401bp to 136,133bp among different Oryza species. 
The alignment showed total 1, 26,271 monomorphic sites. Haplotype analysis of InDels identified 49 
haplotypes covering 8912 InDel region with haplotype diversity of 0.985. From 8912 InDels, 24 InDels 
were identified as species specific based on continuous InDels varying size from 4bp to 40bp. Further 
analyzing these 24 InDels, 16 were found to be sufficient to differentiate 22 Oryza species and used as 
PCR based marker. These markers differentiate individual Oryza genome as well as species within the 
genome type based on their PCR amplicon size differences. These markers can be used for inter-specific 
comparison as well as analyzing their phylogenetic relationship.

Abstract No. 1448

Ex-situ conservation of rice germplasm in long term storage at national genebank, 
New Delhi, India

Axma Sharma1, Vimala Sadanandam2, Veena Gupta1

1ICAR-National Bureau of Plant Genetic Resources, New Delhi, India, 2ICAR-National Bureau of Plant Genetic Resources, 
New Delhi, India 
axma.sharma@icar.gov.in

Ex-situ conservation of rice is the most effective way to make the germplasm readily available to the 
researchers involved in rice improvement programmes. The farmers are switching over to new high 
yielding varieties for higher income. Thus, land races/traditional farmer’s varieties are often forgotten 
and almost lost due to ignorance. However, for breeders to develop new HYVs, which are best suited to 
the climate resilience, the genetic variability is essential. The genetic resource of rice includes natural 
hybrids, commercial and obsolete varieties, breeding lines and a range of different genetic stocks other 
than landrace and wild species. Over 5,00,000 accessions of rice genetic resources are conserved in about 
1,750 genebanks globally. The holding of rice germplasm in National Genebank of ICAR-National Bureau 
of Plant Genetic Resources, New Delhi is the second largest with 1,09,153 accessions (including 11,406 
exotic accessions) after IRRI, Philippines (1,27,916 accessions). India is also the highest contributor of rice 
germplasm (13.49%) to IRRI, Philippines followed by Lao PDR (12.20 %). The total genebank collection 
includes landraces/traditional/primitive cultivars & others (75 %), elite lines (14 %), registered germplasm/
genetic stocks (6%), released varieties (2 %), breeding lines (2 %) and wild rice (1 %). International 
genebank standards are strictly followed for conservation in Long Term Storage (-200C) after ensuring 
that the seeds are untreated, healthy (initial viability ≥ 85%) with sufficient (2000) seeds, optimum seed 
moisture (3-7%), hermetically sealed in laminated foil pouches (outer polyester-12µm, middle aluminium-
12µm, inner polyethylene-70µm layers)   and properly labelled for easy retrieval, before housing in  
genebank module
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Abstract No. 1458

Evaluation of rice restorer KMR3/ Oryza rufipogon WR120 introgression lines for yield 
traits in normal and low phosphorus field conditions

Malathi Surapaneni, Divya Balakrishnan, Krishnam Raju Addanki, Venkateswara Rao, Yadav Alli, Sukumar 
Mesapogu, Kavitha Beerelli, Sarla Neelamraju
ICAR-Indian Institute of Rice Research, Hyderabad, India 
malathisurapaneni@gmail.com

Rationale: Tolerance to low-phosphorus in soil is a desirable trait in restorers/hybrids. Objective: To identify 
low-phosphorus tolerant introgression lines  (IL) of RPBio4919 (KMR3/O. rufipogon WR120). Methods: 
128 BC4F8KMR3 ILs were evaluated for 11 yield related traits:50% flowering (DFF), days to maturity (DF), 
plant height (PH), number of tillers (NT), number of productive tillers (NPT), panicle weight (PW), yield 
per plant (YLDP), thousand grain weight (TGW), biomass (BM), total dry matter (TDM) and harvest 
index (HI) in three wet seasons (2014, 2015 and 2016) under normal irrigated conditions. In dry season 
2016, ILs were also evaluated in very low phosphorus field (Olsen P 1.8 kg/ha) for DFF, PH, NT, NPT, PW, 
YLDP and BM. Result and Conclusions: 12 ILs were positively significant for DFF, DM, PH, BM and TGW 
and 72 were negatively significant for DFF, DM, PH, PW, BM and TGW. IL RPBio4919-313 was positively 
significant for BM and RPBio4919-208 for PH. There was significant positive correlation of YLDP with TGW, 
BM, NT, NPT, PW, TDM and HI. ILs- RPBio4919-7, -204, -277, -313 and -385 showed 44% higher YLDP and 
ILs RPBio4919-7, -16-3, -409, -458 showed 46% higher PW than KMR3. In low P, YLDP showed positive 
significant correlation with PW. ILs RPBio4919-219, -265 flowered early (95 days) in low P and normal 
field. 24 ILs including RPBio4919-16-9, -366, -377-24, -385 showed higher YLDP (ILs-7-14g, KMR3- 7.1g) 
and IL RPBio4919-385 showed higher PW (3g) than KMR3 (1.82g) in low P. These restorer ILs are useful 
for hybrid rice improvement. 

Abstract No. 1459

Phenotypic evaluation of Swarna/ Oryza rufipogon advanced backcross populations 
for yield and related traits

Krishnam Raju Addanki, Divya Balakrishnan, Vyankateswara Rao, Yadav Alli, Malathi Surapaneni, Kavitha 
Beerelli, Sarla Neelamraju
Indian Institute of Rice Research, Hyderabad, India 
addankiraju09@gmail.com

Rationale:  Yield of Swarna can be increased with introgressions from Oryza rufipogon.  Objective: To 
identify significant lines for yield traits in Swarna/ O. rufipogon (RPBio-6167) BC2F2 and BC2F3 mapping 
populations. Methods: Two backcross populations were developed using Swarna as recurrent parent and 
O.rufipogonIC309814 with high photosynthetic efficiency as donor. 315 BC2F2 families were grown in dry 
season-2016, BC2F3 in wet season-2017 in three replications and evaluated for yield traits. Result and 
Conclusions: In BC2F2,days to flowering (DFF) range was 80-127 days and 30% lines flowered earlier than 
Swarna. The range of plant height (PH) was 60-134cm, tiller number (TN) 9-23 and stem diameter (SD) 
3.7-7.02mm. 40 lines showed >20% increase over Swarna for single plant yield (SPY) (Swarna-18g) and 
104 lines for thousand grain weight (TGW).  In BC2F3, DFF range was 98-173 days and 100 lines flowered 
earlier than Swarna. The range of PH was 43-120cm, TN was 5-27 and 158 lines showed >20% increase in 
TN, SPY was 8.34-32.26g (Swarna-14.94g) and TGW was 11.9-24.3g. In BC2F2, 308 lines for 11 traits and in 
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BC2F3, 306 lines for 10 traits were significantly different from Swarna. RPBio-6167-184 and RPBio-6167-301 
showed significant differences for six traits each in wet season and RPBio-6167-124, RPBio-6167-214 and 
RPBio-6167-224 for 7 traits each in dry season. The data obtained from second population where F1 was 
used as male parent instead of female in first backcross will also be presented. O. rufipogon introgressions 
have a significant positive effect on yield traits in Swarna.

Abstract No. 1464

Mapping QTLs for important oil yield related traits in oil palm (Elaeis guineensis Jacq.) 
through linkage mapping

Kalyana Babu B, B Ramaraju, Mathur RK, Ravichandran G, Anitha P, Venu M. V. B 
ICAR-Indian Institute of Oil Palm Research, Pedavegi-534 450, West Godavari (Dt), Andhrapradesh, Pedavegi, India 
kalyan_biotek@yahoo.co.in

The oil palm is a perennial crop that belongs to the genus  Elaeis  and to the botanical family 
Palmae. Identification of QTLs associated with the quantitative traits is very much essential and reports 
on QTLs identification in oil palm for oil yield traits are very limited. Hence the present study is aimed to 
identify QTLs for oil yield traits which help in identification of reliable and effective major QTLs and their 
further use in Marker Assisted Selection (MAS) of oil palm breeding in India. Oil yield related traits like 
bunch number, bunch weight, bunch index, oil to dry mesocarp and oil to wet mesocarp were recorded as 
per the standard procedures. The phenotypic and genotypic data of 70 palms were used for construction 
of linkage maps and QTL mapping. A total of 400 SSR markers of Elaeis guineensis were used for parental 
polymorphism and polymorphic loci were used for genotyping of progeny. QTL mapping data analysis has 
been performed with QTL cartographer v3.0 using SIM, and CIM approach. Composite Interval Mapping 
(CIM) analysis by QTL Cartographer 2.0 revealed a total of 5 QTLs for above five oil yield traits. Out of 
these identified QTLs, one QTL (qBN1.1) was for bunch number, two QTLs (qODM1.1, qODM1.2) for oil to 
dry mesocarp and two QTLs (qOWM1.1, qOWM1.2) for oil to wet mesocarp were identified. No QTLs were 
identified for bunch weight and bunch index.

Abstract No. 1466

Identification of novel genes responsible for iron and zinc micronutrient content in 
Pearl millet through transcriptome analysis

Tara satyavathi Chellapilla1, Tripti Singhal2, Vikas Khandelwal1, Supriya S1, Mukesh Sankar2, R.C. Meena1, 
S.P. Singh2, R.K. Solanki3, Rukam Tomar4

1ICAR- All India Coordinated Research Project on Pearl millet, , Jodhpur, India, 2ICAR- Indian Agricultural Research 
Institute, New Delhi, India. 3ICAR- Central Arid ZOne Research Institute, Jodhpur, India. 4Jungadh Agricultural 
University, Junagadh, India 
csatyavathi@gmail.com

Pearl millet is an important staple food crop of majority of the poor and small land holders in arid and 
semi- arid regions of the world including India. It excels all other cereals due to its unique features of 
resilience to adverse climatic conditions, C4 plant with high photosynthetic efficiency, high dry matter 
production capacity producing nutritious grain, fodder and feed. It is rich in micronutrients like iron and 
zinc, where focussed breeding for high grain iron and zinc are possible along with high yield. Identification 
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and validation of candidate genes governing grain iron and zinc content are of prime interest for desirably 
modifying the genotype performance. The present study is aimed at identifying genes responsible for 
iron metabolism, metal chelating and phytosiderophore biosynthesis, uptake, transport, storage and 
accumulation in plant through transcriptome study. Contrasting genotypes for grain iron and zinc content 
along with suitable controls were studied for the transcriptome sequencing. mRNA from all the samples 
was isolated and sequenced in the ION S5 Next Generation Sequencer using 540 chip. A total of 18 GB of 
sequence data has been generated from all the samples. A number of genes have been identified that 
have a role in iron and zinc metabolism. The information generated helps in gaining deeper insights into 
iron and zinc metabolism including plant defense mechanisms. This also would help in developing pearl 
millet genotypes with high yield, grain iron and zinc content along with greater adaptability.

Abstract No. 1472

India’s second green revolution in cereals: has it gone unnoticed?

OP Yadav1, DV Singh1, BS Dhillon2, T Mohapatra3

1ICAR-Central Arid Zone Research Institute, Jodhpur , India, 2Punjab Agricultural University, Ludhiana , India, 
opyadav21@yahoo.com

The term Green Revolution (GR) was used to highlight a steep increase in wheat production in India 
during 1968-1972. Since then food grain production has been steadily progressing primarily through 
increase in productivity. However, some critics of GR claim that its achievements were short-lived and 
remained restricted to certain geographical area and there is not much progress after 1980s. This study 
was undertaken to examine the trends in productivity in cereals since 1950 and to compare the same 
during GR-era and post-GR era. The period of 68 years was divided in four phases. Pre-GR era (1950-1966) 
is referred to as phase I, GR-era (1967-1983) as phase II, post-GR era during 1984-2000 as phase III and 
post-GR era during 2001-2017 as phase IV.  The annual gain in wheat productivity in phase III was 53 kg/ha 
which was 1.7 times higher than that realized in GR-era phase (41 kg/ha), while in phase IV it was almost 
equal (36 kg/ha) to the gains attained in of GR-era. In rice, the productivity gains have been consistently 
increasing in each phase and annual gain was 1.6 to 2.2 times higher than that in GR-era phase. The rate 
of gain in productivity of pearl millet and maize in phases III and IV was 3-6 times higher in comparison 
to GR-era phase. With increase in productivity of all cereals, being very similar or higher in last two phases 
of post-GR era than that of GR-era, it is evident that India is experiencing second GR.

Abstract No. 1483

GGE biplot analysis and association of iron and zinc content with grain yield in wheat

Divya Ambati1, Rahul M Phuke2, V Sai Prasad Sakuru1, Jang B Singh1, Prakasha TL1, Vinod Shivhere1, Dubey 
VG1, Prakash Malviya1

1ICAR-IARI, Regional Station, Indore, India, 2ICAR-IARI-Regional Station, Indore, India 
sprasad98@gmail.com

Genetic variation in essential micro-nutrient content viz., iron and zinc is important for planning a 
breeding program for improvement of their content in wheat crop. In India malnutrition due to Fe and 
Zn deficiency is a major public health issue. So, it is advisable to identify stable genotypes with enhanced 
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levels of Fe and Zn in improved backgrounds. Twenty genotypes of wheat (10 durum + 10 aestivum) were 
evaluated under early, timely and late sown conditions to study the genetic architecture of iron and zinc. 
Significant variation was observed for genotypes, treatments and genotype X treatment interaction in 
grains for yellow pigment, protein percentage, iron, zinc, test weight and grain yield. Genotypes HI 8737, 
HI 1544 and HD 2967 showed higher values for iron content in all three conditions; whereas, HI 8777, HI 
1605, HD 2967 and WB 02 for high zinc content. Pooled analysis showed significant negative correlation 
(r=-0.23**) between iron content and grain yield, whereas, significant positive correlation (r=0.35 **) 
between zinc content and grain yield. Under GGE biplot analysis, the total variation covered by iron is 
93.21%, while, zinc is 86.55%. Genotypes viz., HI1544 and    HI 1605 were more stable, while, HI 8737 was 
unstable for iron content. Whereas, HI 8777 and HD 2967 was more stable, and PDW 233 was unstable 
for zinc content. Overall, large variation was observed for iron and zinc in wheat varieties, which can be 
used for development of stable cultivars with enhanced levels of Fe and Zn in improved backgrounds.

Abstract No. 1488

Assessment of genetic diversity for yield and its components in bread wheat (Triticum 
aestivum L.)

Manisha saini1, Shweta Yadav2

1Division of Genetics, Indian Agricultural Research Institute, New Delhi, India, 2CSAUA&T, Kanpur, India 
sainimanisha90@gmail.com

Wheat, is abundant sources of protein and energy and vital food grain for all humans. Grain yield is a 
complex trait and highly influenced by many genetic factors and environmental fluctuations. Information 
on genetic variability, association of morpho agronomic traits with their direct and indirect effect on grain 
yield and their diversity present in a population is prerequisite for wheat improvement. Genetic variation, 
heritability, genetic advance, correlation coefficient, path coefficient analysis and genetic divergence 
studied among fifty wheat genotypes were evaluated for eleven quantitative characters. All the characters 
under study showed considerable amount of variability which is a result of G + G x E. A high estimate of 
heritability was found for plant height. High genetic advance was observed for grain weight per spike 
(28.85) and minimum in days to maturity (6.88). Genotypic correlation coefficients were higher than the 
corresponding phenotypic correlation coefficients. Grain yield per plant showed highly positive association 
ship with days to 50% flowering, days to reproductive phase, plant height, spike length, grain weight per 
spike and number of grains per spike. Genetic divergence calculated using D2 and maximum inter cluster 
distance were observed between VII and VIII followed by cluster VI and VIII and crosses between promising 
lines belonging to clusters pairs having high inter-cluster distance may be attempted for isolating desirable 
recombinants for grain yield.  On the basis of genetic divergence, heterosis and good recombinants could 
be obtained in crosses between genotypes of cluster V, VII and VIII in varietal improvement programme. 
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Abstract No. 1500

KASPTMmarkers based study of population structure and molecular diversity pattern 
of temperate rice germplasm

Asif Shikari, Sofi Najeeb, Gazala Khan, Fayaz Mohiudin, Ghulam Parray 
Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir, Srinagar, India 
asifshikari@gmail.com

Rice is a major food crop of J&K and is grown within an altitude of 1500 m to 2200 m amsl. Owing to the 
steep gradient in altitude within the rice growing ecology, in parallel there exists a wide range of variability 
across cultivated rice varieties and the landraces, which are broadly grouped into indica and temperate 
japonica. Besides, the germplasm repository at our Centre comprises number of exotic collections, local 
landraces, advance breeding lines and obsolete cultivars. There exists a gap in knowledge about the 
pattern of molecular diversity. In the present study, 470 germplasm lines were screened with the help of 
217 KASPTM (Kompetitive allele-specific PCR) based SNP markers spread across the genome. SNP matrix 
was analyzed with the help of STRUCTURE (Pritchard et al., 2000) software. At Burnin Period 5000 and 
MCMC 50000, inference about population differentiation was drawn at K=7. Highest allelic divergence 
was recorded between clusters III & V (0.5474). Fst value ranged from 0.5249 (Cluster VII) to 0.9879 (Cluster 
V) that indicates the designation of the robust sub-population structure. The diversity pattern estimated 
may help to strategize the use of rice germplasm in breeding programmes and shall also help to develop 
core-set of germplasm for mapping traits of economic value.     

Abstract No. 1505

Exploration and collection of rice landrace diversity in Nagaland

Bhaskar C Patra1,2, Somnath Ray2

1ICAR-NRRI, Cuttack, India. 2ICAR-NRRI-CRURRS, Hazaribag, India 
bcpatracrri@yahoo.com

Nagaland is one of the eight states in north-eastern India and has a long tradition of rice cultivation. 
Nagaland is inhabited by 16 major tribes and each tribe is unique in character with its own distinct 
customs, language and costume/dress. The traditional jhum (shifting cultivation) and wet terrace rice 
cultivation (TRC) methods are practiced by the farmers. The traditional rice cultivars of this region could 
be broadly classified into three distinct classes – glutinous rice, brown rice and aromatic rice. NRRI, Cuttack 
had initiated the collection programme of rice germplasm from Manipur and Nagaland during 1965-69. 
IARI, New Delhi collected 6,630 accessions during 1967-72 from Arunachal Pradesh, Nagaland, Manipur, 
Tripura, Meghalaya, and Assam. This mission was known as Assam Rice Collection (ARC). An exploration 
for collecting rice germplasm from four different districts: Kohima, Wokha, Zunheboto and Phek was 
undertaken during 14-25 November, 2018, and 88 rice accessions were collected for characterization and 
conservation. Kohima is mostly inhabited by Angami people who mostly practice TRC in the valleys and 
hill-slopes. The district of Wokha is inhabited by Lotha group practicing both TRC and jhum cultivation. 
The notable rice cultivars collected from Sema tribe dominated Zunheboto district were: Kumunupu, 
Mathape, Hoghukha, Tuishighu and Chiseghi. Among the four districts, Phek had the most noticeable 
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rice diversity. Considerable diversity was recorded for grain quality traits such as shape and size, aroma 
and pericarp colour. The rice cultivars such as Chaha, Chabatari, Kumungo, Chaha Pota and Kumuno Node 
Detu having purple pericarp are used for making tea.

Abstract No. 1506

Screening and identification of new foliar blast resistant sources in pearl millet 
(Pennisetum glaucum L. R. Br.)

Mukesh Sankar S1, S.P. Singh1, Rakesh Srivastava2, Prakash G3, Firoz Hossain1, A.R. Rao4, Amitha Mithra5, 
Tripti Singhal1, Mallik M1, Nirupama Singh1, Tara Satyavathi C6, Soumya S.L.1, Aravind J7

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India, 2International Crops Research 
Institute for the Semi-Arid Tropics, Hyderabad, India, 3Division of Plant Pathology, ICAR-Indian Agricultural Research 
Institute, New Delhi, India, 4ICAR-Indian Agricultural Statistical Research Institute, New Delhi, India, 5ICAR-National 
Research Centre on Plant Biotechnology, New Delhi, India, 6ICAR-All India Coordinated Research Project on Pearl 
Millet , Jodhpur, India, 7ICAR-National Bureau of Plant Genetic Resources, New Delhi, India 
mukeshsankar@gmail.com

Foliar blast, aka leaf spot, caused by Magnaporthe grisea, is an emerging threat to pearl millet growing 
areas affecting both forage and grain production of pearl millet hybrids, varieties and parental lines. 
Towards identification of new diverse sources of blast resistance, pearl millet germplasm collection 
comprising of 300 accessions originating from 25 countries were evaluated against the Delhi isolate of 
pathogen (PMg_Dl) under natural epiphytotic conditions. Blast severity was recorded at 30 and 60 DAS 
using a 1–9 progressive scale. Based on disease rating, the plants having score of ≤3 were rated as resistant 
and those with score of ≥4 as susceptible. In field screening during 2017 and 2018, 206 accessions were 
found foliar blast resistant and out of these, 34 accessions were completely free from blast symptoms. 
The resistant accessions showed varied disease responses when infected with single isolates, suggesting 
the presence of diverse resistance genes/alleles in these accessions. The accessions, IP 11423, IP 11353, IP 
3122, IP 7910 and IP 7941 showed HR towards infection (score ≤1) whereas IP 4020, ICML 22, ICMB 89111-
P2, ICMB 843 and LGD 1-B-10 were found highly susceptible (score ≥8). Highly resistant and susceptible 
accessions were chosen for the development of biparental mapping population for identification of new 
foliar blast resistance gene(s). Collection of accessions with broad genetic spectrum and isolate specific 
blast resistance will provide an opportunity for isolation of unknown blast resistance genes and/or their 
allelic variants that can be deployed in future pearl millet breeding programs.

Abstract No. 1508

Glycerol-3-phosphate acyl transferase (GPAT)- Molecular cloning and gene expression 
profiling under terminal heat stress in wheat (Triticum aestivum L.)

Shaziya Sultana1,2, Praful Jaiswal2, Sharmistha Barthakur2

1Indian Agricultural Research Institute,, New Delhi, India, 2ICAR-National Research Center on Plant Biotechnology 
PusaCampus,, New Delhi, India 
shaziya.akhter2215@gmail.com

Wheat is a highly versatile and major cereal crop in terms of harvested area and adaptation to diverse 
regions. Heat stress during the last phases of wheat development or terminal heat stress causes structural 
perturbations in the membrane comprise phase separation of the membrane glycerolipid constituents 
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with characteristics disturbances of function such as loss of selective permeability and transport process. 
GPAT multi-gene encode enzymes involved in several lipid biosynthetic pathways and play important 
biological roles in plant growth and development. A transcript expression profiling was carried out in 
two cultivars viz. HD 2967,a popular high yielding variety and Raj 3765, a heat tolerant cultivar. Beginning 
with emerging flag leaf, four grain development stages were exposed to high temperature stress at 37⁰c 
for 2 hrs. In temperature controlled growth chamber. Independent leaf and ear heads were utilized for 
gene expression profiling of GPAT gene using quantitative RTPCR. Differential, abundant and positive 
modulation of  GPAT was observed in both the cultivars under heat stress condition. A full coding region of 
GPAT was cloned from variety Raj3765 and structurally confirmed by various in silico analyses. To evaluate 
the effect of heat stress on developing wheat grain, certain physiological parameters like- Membrane 
Stability Index, Chlorophyll content, Relative Water Content, Hydrogen peroxide accumulation were also 
taken into consideration. As a whole, the results show positive modulation of GPAT gene under high 
temperature in wheat implicating its functional role in pollen development, gametogenesis, and early 
grain development vide induction of phospholipid and TAG synthesis.

Abstract No. 1509

In-silico characterization of novel genes responsible for high grain micronutrient 
content in pearl millet [Pennisetum glaucum (L.) R. Br.]

Tripti Singhal1,2, Tara C. 3, S.P. Singh1, Mukesh Sankar S.1, Bhardwaj C. 1, Mallik M.1, Aruna Kumar2, Soumya 
S.L 1, Nirupama Singh1

1ICAR-Indian Agricultural Research Institute, New Delhi, India, 2Amity Institute of Biotechnology, Amity University 
Campus, Sector - 125, Noida, India, 3ICAR-All India Coordinated Research project on Pearl Millet , jodhpur, India 
triptisinghal16@gmail.com

Micronutrient deficiency, especially of iron is the most common nutritional deficiency worldwide and an 
important public health problem especially in developing countries. Pearl millet is an important staple 
food crop grown in semi-arid regions of India and Africa, where iron deficiency is widespread whose 
biofortication can desirably alleviate the problem of malnutrition. Thus identification and validation of 
candidate genes governing grain Fe content in pearl millet is of prime interest for desirably modifying the 
genotypic performance. The present study is aimed at identification and predicting three-dimensional 
structure of iron storage protein ferritin in response to iron synthesis through homology method of protein 
modeling. The QTLs responsible for high grain iron content, identified in RILs of PPMI 683 x PPMI 627, 
were scanned against reference genome (Tift 23D2B1). One of the identified region on LG2 between SSRs 
(Psmp2237 and Psmp2072) contain a ferritin gene as candidate, which is responsible for metal chelating, 
phytosiderophore biosynthesis, iron uptake, transport, loading and accumulation in pearl millet grain. 
The model structure is predicted to be a functioning ferritin with ferroxidase activity and ferrihydrite 
nucleation capacity. Availability of 3D structural model for pearl millet ferritin and other domains will help 
in getting deeper insight into iron metabolism and abiotic stress tolerance pathways in plants, thereby 
manipulating them by site directed mutation or protein engineering to increase its efficacy towards the 
iron accumulation in grains or against abiotic stresses.
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Abstract No. 1513

The impact of land expropriation in South Africa on food security

Juan van Loggerenberg, Roelof Burger 
North-West University, Potchefstroom, South Africa 
jaunvanloggerenberg@gmail.com

Land reform in South Africa is a process of trying to reverse the injustices from the past by returning farm 
land back to the original indigenous inhabitants of the country. This has sparked a big debate on whether 
this will have an impact on food security, economic growth and production as current farmers are highly 
skilled and knowledgeable in agriculture. Developing countries on the African continent suffer severely 
from food shortages and high levels of poverty and therefore it is of vital importance for the agricultural 
sector to flourish to provide these extreme vulnerable citizens with food. A scientific study will eliminate 
all emotional and racial aspects of the debate and will only present the scientific facts of the activities on 
the farm. This study aims at determining whether these farms have been used at its optimum potential. 
Satellite imagery will be used to determine the amount of crops that has been planted on the farm each 
year before and after it has been redistributed. The time period used will be as far back as possible to try 
and compensate for natural variability. Also, rainfall data from the South African Weather Service will be 
used to identify drought years which possibly would have an impact on crop production. Landsat, Sentinel 
and Airbus spot data will be used to determine whether there is a change in production or not. Spatial 
data from these redistributed farms will be provided by the department of Land Reform.

Abstract No. 1532

Genome wide identification and expression analysis of DUF1645 genes in Oryza sativa 
suggests their role in multiple stress tolerance

Pratheek H.P.1, Manikanta N.1, Krishna G.K.1, Sanjeevan R.S.2, Rakesh Pandey1, Sowdhamini R2, Viswanathan 
Chinnusamy1

1Indian Agricultural Research Institute, New Delhi, India, 2National Centre for Biological Sciences (NCBS), Bangalore, 
India 
pratheekhp615@gmail.com

Rice is the world’s most important staple food and will continue to be so in the coming decades. Hence 
rice production must be doubled in the challenging era of climate change. Hence understanding the 
functions of genes in stress tolerance and their effective use in crop improvement is necessary to sustain 
rice productivity. About 40% of proteins in the Pfam database lack annotation as most of them are with 
Domains of Unknown Function (DUF). One of the DUF families, DUF1645, is endemic to plants. Highly 
conserved motifs in DUF1645 proteins suggests their crucial role in plants. Towards deciphering the 
function of DUF1645 family in rice, we carried out genome-wide identification of DUF1645 domain 
containing proteins in rice. Also, there is a great need to decipher the function of these novel genes for 
utilization in crop improvement. Rice genome was found to encode 15 genes for DUF1645 proteins. 
So far, the function on only one DUF1645 protein OsSGL, is studied in rice. In silico expression analysis 
suggested the role of these proteins in plant stress tolerance. Co-expression analysis showed highly co-
ordinated expression with stress induced transcription factors. Further, SNPs in these genes were analyzed 
through 3k rice genome project-SNP seek database, resulted in the identification of non-synonymous 
SNPs with a high degree of allelic variation among different rice cultivars. Real-time RT-PCR expression 
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analysis revealed that they are differentially induced under different stress conditions suggesting their 
role in multiple stress tolerance. 

Abstract No. 1534

Effect of zinc Levels on grain yield, zinc concentration and uptake in different Rice 
genotypes

Syed Hussain1, Mohd Anwar2, Ashaq Hussain2, Manzoor Ganie3, Sajad Dar1, Nazir Teeli2

1Department of Agriculture, Anantnag, India, 2SKUAST-K, Srinagar, India. 3SKUAST-K, Anantnag, India 
syedtalibhussain@gmail.com

A pot experiment was conducted in the experimental farm of Mountain Research Centre for Field Crops 
(MRCFC), Khudwani of Sher-e-Kashmir University of Agricultural Sciences & Technology of Kashmir. The 
experimental soil was slity clay loam, low in available N, medium in P and K and deficient in Zn with neutral 
pH, and was laid out in completely randomised design (CRD) with three replications to study the response 
of varying Zn concentrations (0, 5, 10, 15 and 20 mg Zn kg-1 soil) in four rice genotypes (Jhelum, SR1, 
China 1007 and China1039). Genotypes differed significantly in grain yield .Among the genotypes SR1 
gave significantly higher grain yield over Jhelum and both out yielded the rest two genotypes. Increase 
in Zn concentration due to the progressive increase in Zn levels to 5, 10, 15 and 20 mg Zn kg-1 was 43.5, 
71.5. 79.5 and 80.4% over control during the year 2011, respectively. The corresponding figures during 
the year 2012 were 47.8, 68.8, 74.8, 78.9%, respectively. Overall Zn concentration in brown rice, hull, straw 
and roots was of the order of China 1039>Jhelum>China 1007>SR1. Among the genotypes China 1039 
and Jhelum gave better response to higher levels of Zn with regard to Zn content in brown rice.

Abstract No. 1537

Estimation of genetic divergence of bread wheat (Triticum aestivum L.) under normal 
sown condition

Navodeeta Raaj, S.K Singh, Ankit Kumar, Avinash Kumar 
Dr. Rajendra Prasad Central Agricultural University, Samastipur, India 
navodeeta22@gmail.com

Present study was conducted using 24 wheat genotypes under normal environment in RBD with three 
replications. All the genotypes were taken for genetic divergence study under timely sown condition 
differed significantly with regard to the characters studied and were grouped into five clusters. Cluster II 
contain maximum  nine genotypes whereas cluster I contain   minimum  three genotypes. For 14 characters 
considerable differences were observed on the basis of cluster means. cluster I recorded maximum mean 
values for number of tillers per plant, flag leaf area, relative water content,   number of  grains per spike, 
spike fertility, chlorophyll content, thousand   grain weight, harvest index and grain yield. Cluster I also 
exhibited minimum mean value for plant height, days to fifty per cent flowering and spike length. Maximum 
intra cluster distance (D2) was observed by cluster IV (120.146) whereas minimum intra cluster distance 
was observed by cluster I (20.68). The highest inter cluster distance (D2) was observed between cluster I 
and V (445.23) whereas lowest inter cluster distance was recorded between cluster II and III (132.33). On 
the basis of contribution per centages of traits under studied towards total divergence under timely sown 
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condition  highest contribution in the manifestation of genetic divergence was exhibited by days to fifty 
per cent flowering (40.58)  whereas  negligible contribution (0.00)   was exhibited  by   plant height , flag 
leaf area, relative water content, spike fertility.  For the improvement of wheat genotypes, divergence 
suitable parents were selected based on genetic distance (cluster mean) and per se performance for 
different traits. 

Abstract No. 1543

Isolation and characterization of stress tolerant bacteria from Havelock Island for their 
utilization in management of water stress

Dilipkumar Vishwakarma1, Sudipta Das2, Pragya Saxena2, Shaloo Verma2, Hillol Chakdar2, Anil Kumar 
Saxena2

1RML Awadh University, MaunathBhanjan, India. 2ICAR-National Bureau of Agriculturally Important Microorganisms 
,MaunathBhanjan, India 
sudipta.das1991@gmail.com

Water stress is one of the major constraints in present day agriculture. Among its various solutions, 
microbial technologies offer an ecofriendly, cheap and sustainable option. Aim was to isolate stress tolerant 
bacteria, 39 different morpho-types were recovered from beach sands of Havelock Island. Thirty eight 
bacteria could grow at high concentration of agar viz.  4% and 8%. 31 bacteria could grow at an osmolarity 
of 16.5 and 27.5 mOsmol/lt. Out of these 31 isolates, 12 were positive for siderophore, 6 for HCN, 13 for P 
solubilization, 6 for K solubilization and 4 for Zn solublization. Twenty one isolates could produce IAA in 
varying amounts, maximum being produced by isolate 4 (46.1 μg/ml).Quantitative screening revealed 
that only 7 isolates could solubilize TCP used as insoluble source of P. For further studies, two isolates 
viz. 15 and 16 were selected as both of them were moderately osmotolerant and had IAA production 
and P solubilization in common. Molecular identification revealed that both the isolates belonged to 
Klebsiella. TLC based detection showed that both the isolate could also produce cytokinin. Using Wheat 
as a test crop in a pot trial, both the cultures could significantly increase the root length as compared 
to the uninoculated plants under water stress. Similarly, shoot fresh weight increased significantly 
upon inoculation with Klebsiella sp. strain 15 while root fresh weight increased upon inoculation with 
Klebsiella sp. strain 16.  Such bacterial strains hold promise in developing suitable bioinocuants for use 
in management of water stress in wheat.

Abstract No. 1556

Correlation and path coefficient analysis for yield and yield components in black gram 
[Vigna mungo (L.) hepper]

Arya MP, Desai SS
Dr B S K K V Dapoli, Dapoli, India 
aryagopinath111@gmail.com

An experiment was carried out during the rabi season of 2017-18 at Research and Education Farm, 
Department of Agril. Botany, College of Agriculture, Dapoli, Dist. Ratnagiri with 30 genotypes of black 
gram raised in randomized block design with three replications for evaluating the character association 
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and direct and indirect effects for thirteen characters. Relationship between physiological characters and 
yield contributing attributes was studied through analysis of correlation. Association studies revealed 
that, seed yield per plant was positively and significantly correlated with plant height, number of clusters 
per plant, number of pods per cluster number of pods per plant, pod length and protein content at both 
phenotypic and genotypic level, level indicating that these six traits could be important for improving the 
seed yield in black gram. The results of path analysis revealed that that positive direct effect on seed yield 
was exhibited by days to maturity, number of clusters per plant, number of pods per cluster, number of 
pods per plant, number of seeds per pod, 100 seed weight, harvest index and protein content indicating 
importance of these characters and can be strategically used to improve the yield of black gram. While 
the characters viz.,days to 50 per cent flowering, plant height, number of primary branches per plant and 
pod length revealed negative direct effect of given magnitudes towards seed yield per plant.

Abstract No. 1557

Development of transgenic wheat: A biotechnological approach for climate resilient 
agriculture

Jasdeep Chatrath Padaria
NRCPB, Delhi, India 
jasdeep_kaur64@yahoo.co.in

Wheat (Triticum aestivum L), with an annual production of about 715.5 million tonnes, is the second 
largest staple crop of the world. Different environmental stresses, both biotic and abiotic are the major 
constraints in attaining the potential wheat productivity. Wheat production in India has always been at 
stake of temperature variations but in the recent years, the increased atmospheric temperature due to 
changing global climate, the wheat production in India is being adversely effected. It is predicted that 
with every 1°C increase in temperature during grain filling stage may result in a decline of 5.4% in wheat 
grain yield. Development of heat tolerant wheat genotypes seems to be one of the approaches for 
sustainable production under the changing global climate scenario. Conventional breeding strategies 
have been successful in developing improved genotypes but with the available genepool becoming 
limited, transgenic technology can be successfully deployed for developing transgenic wheat adaptable 
to environmental stresses. The present study involved standardization of genetic transformation protocol 
in  Indian elite wheat genotypes (cvs. HD2894 &.HD2967)  using  Agrobacterium  mediated in planta 
method.  Functional genomics approach was used to identify genes and isolate from plant which are 
known to be tolerant to different environmental stresses as P. cineraria, Z. nummularia, E. coracana, P. 
glaucum and thermotolerant genotypes of wheat cvs.Raj3765 &C306.The binary constructs developed 
using candidate genes (PgP5CS, TaAPX, TaMyb, PcHsp17.9, ZnNac) are being utilized for transformation 
of wheat. A few transgenic events obtained are being analyzed for stable integration and functional 
validation.
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Abstract No. 1558

Development of high oleic acid Indian mustard (Brassica juncea) genotypes

Yashpal Yashpal, Naveen Singh, Navinder Saini, Anil Kumar, Rajendra Singh, Sujata Vasudev, DK Yadava 
Division of Genetics, ICAR-IARI, New Delhi, India 
yashpaltaak@gmail.com

Mustard oil extracted from Brassica juncea, commonly called Indian mustard, is most preferred source of 
dietary fat among Indians. Vegetable oils rich in unsaturated fatty acid (MUFA & PUFA) are nutritionally 
more desirable than oils rich in saturated fatty acids. Oleic acid (MUFA) was found to have higher oxidative 
stability than linoleic and linolenic acids (PUFA), resulting in the extension of the shelf life and thermo 
stability of the oil, making it more suitable as a cooking media. Therefore, there is a high demand for 
premium quality zero erucic oil rich in oleic acid. 

Oleic acid content generally remains low in conventional B. juncea genotypes (<20%) as compared to B. 
napus (~65%). Therefore, concerted efforts were initiated to improve the oleic acid content to the level 
of >50% in ‘0’ and/or ‘00” genotypes, at Division of Genetics-ICAR-IARI. Some of the genotypes identified 
by biochemical assay through gas chromatography showed oleic acid  ≈52% which is significantly higher 
than the conventional   and ‘0’/”00” genotypes (30-35%) of B. juncea. ‘A’ genome specific primers associated 
with genomic regions underlying biosynthesis of oleic acid especially Fatty Acid Desaturase (FAD) genes 
from orthologous region of B. napus have been designed to develop the molecular markers. This would 
facilitate the development of high yielding Indian mustard varieties containing elevated oleic acid using 
marker assisted selection to improve the fatty acid profile.

Abstract No. 1559

Inheritance and mode of gene action for foliar blast resistance in pearl millet [Pennisetum 
glaucum (L.) R. Br.]

Mallik M1, Sumer Pal Singh1, Mukesh Sankar S.1, G Prakash2, Tripti Singhal1,3, Nirupama Singh1, C. Tara 
Satyavathi4

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India, 2Division of Plant Pathology, ICAR-
Indian Agricultural Research Institute, New Delhi, India, 3Amity Institute of Biotechnology, Amity University Campus, 
Sector - 125, Noida, New Delhi, India, 4ICAR- All India Coordinated Research Project on Pearl Millet, Jodhpur, India 
mallik.manjunatha@gmail.com

Pearl millet blast (Magna porthegrisea) is a serious constraint to pearl millet grain and stover yield in many 
pearl millet producing countries. Yield losses of up to 90% are attributed to the blast in different pearl 
millet growing areas of India. Information on gene action providing resistance to blast in pearl millet is 
still very limited. To know the mode of gene action of blast resistance, ten diverse lines of pearl millet 
differing for blast resistance reactions were crossed in half-diallel manner to generate forty five crosses. 
The single crosses (F1s) and parents along with checks were evaluated in randomized complete block 
design during Kharif, 2017 at IARI, New Delhi under natural epiphytotic conditions. The observations 
were recorded on grain yield and blast score. Method II and Model I of Griffing (1956) was used to 
determine the basis of inheritance of and gene action for blast. There was significant variation for blast 
resistance among different genotypes. Significant general and specific combining abilities indicated 
that both additive and non-additive gene effects were important for blast resistance, although the 
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additive effects were more predominant. Preponderance of dominance gene action was observed 
for grain yield. High coefficient of genetic determination in broad sense (0.99) and narrow sense 
(0.96) with a high Baker’s ratio of 0.97 indicated primarily additive gene action among crosses for the  
blast resistance.

Abstract No. 1561

Inheritance of fertility restoration of A4 CGMS system in pearl millet [Pennisetum 
glaucum (L.) R. Br.]

Shyam Sunder D.1, Sumer Singh1, Mallik M.1, Mukesh Sankar S.1, Tribhuvan R.1, Tripti Singhal1,2, Nirupma 
Singh1, C.Tara Satyavathi3

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India, 2Amity Institute of Biotechnology, 
Amity University Campus, Sector - 125, Noida, , New Delhi, India, 3ICAR- All India Coordinated Research Project on 
Pearl Millet , Jodhpur, India 
m.mallik4@gmail.com

An understanding of the inheritance of fertility restoration can make significant contributions to restorer 
breeding efficiency of the CMS system in pearl millet. A4 is more stable than commonly used A1 cytoplasmic 
male sterility system in pearl millet. Thus, inheritance of fertility restoration of the A4 system in pearl millet 
is of paramount importance. Hence the present investigation was carried out by crossing two diverse male 
sterile lines having A4 cytoplasm (ICMA 99111 and ICMA 99444) with two diverse restorers (ICMR 13666 
and ICMR 06111). The F1 plants of both the crosses were selfed to produce F2seed and simultaneously 
crossed to their corresponding A lines to produce BC1F1 in summer 2018 at ICRISAT, Hyderabad. The 
parents, F1, F2 and BC1F1 populations were planted at IARI, New Delhi during kharif 2018. Based on pollen 
fertility and seed set, a segregation ratio of 3:1 (fertile and sterile plants) was obtained in F2 and 1:1 in 
BC1 generations.   It indicates that fertility restoration of A4 CGMS in pearl millet is governed by single 
dominant gene.

Abstract No. 1563

Development and validation of STS marker for white rust resistance in mustard (Brassica 
juncea)

Navinder Saini, Yashpal, Naveen Singh, Rajendra Singh, Rajat Chaudhary, Sujata Vasudev, DK Yadava 
Division of Genetics, ICAR-IARI, New Delhi, India 
navin12@gmail.com

White rust, caused by Albugo candida  (Pers.) Kuntze, is an economically important disease of Indian 
mustard (Brassica juncea). In severe infection it may cause yield losses up to 60%. Most of the Indian B. 
juncea cultivars are susceptible for white rust, although the exotic germplasm especially the East European 
genotypes (Donskaja, BEC144 and BioYSR etc.)   is highly resistant against white rust. The resistance 
observed is predominantly monogenic in nature and race specific. Previously, a QTL in Donaskaja genotype 
was mapped on chromosome A05, using  Aarbidopsis orthologs  gene markers against Delhi race. The 
nucleotide sequence ~ 18 kb region of this locus was insilco analyzed, about 9 genes were found and 
few of them involved in disease resistance. Two genes RPP8 and  serine/threonine-kinase KIPK2 which 
are known for disease resistance were  sequenced from Donskaja and Pusa Mustard  30 (PM30). There are 
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deletions found in RPP8 gene in PM30 and  STS marker was developed against this polymorphism. This 
marker was found polymorphic between Donskaja and most of high yielding Indian mustard varieties. 
This marker was validated in BC1F2 population derived from PM30 × Donskaja and found to completely 
co-segregating with the disease reaction. 

Abstract No. 1564

Effect of planting method, mulch and irrigation regimes on quality parameters of 
August sown maize (Zea mays L.)

Manveer Kaur, Krishan Kumar Vashist
Punjab Agricultural University, Ludhiana`, India 
manvir-agr@pau.edu

An experiment was conducted at Punjab Agricultural University, Ludhiana, Punjab in 2010 to study 
the effect of different sowing methods, mulch levels and irrigation regimes on various phonological 
stages of August sown maize. The field experiment was laid out in split plot design with 18 treatments 
combinations, six combinations from method of sowing (flat, ridge and bed) and mulch (no mulch and 
mulch @6t ha-1) as main plot treatments and three irrigation regimes as sub plot treatments (irrigation 
at IW/CPE ratio 0.50, 0.75 and 1.00). The depth of irrigation was 7.5, 6.0 and 5.0 cm for flat, ridge and bed 
planting, respectively. The data reveals that different land configurations with different levels of mulch 
and irrigation did not show any significant difference for oil (%) among the treatments. Protein (%) was 
not significantly influenced by planting method as well as by mulch although it was numerically higher 
for bed (11.49) and ridge (11.38) than flat (10.93) and for mulch (11.36) than no mulch (11.18), respectively. 
Significantly higher protein content was reported under higher irrigation regimes I1.00 (11.51) which was 
statistically at par with I0.75. Starch (%) showed a reverse trend for bed, ridge and flat (70.46, 70.66 and 
71.04) and mulch and no mulch (70.60 and 70.84). No significant difference in total sugar (%) was observed 
due to planting method, mulch and irrigation regimes.

Abstract No. 1565

Widening genetic base of Brassica juncea using Brassica carinata derived introgression 
lines

Naveen Singh, Rajendra Singh, Yashpal, Bhagwan Dass, SC Giri, Navinder Saini, Sujata Vasudev, DK Yadava 
Division of Genetics, ICAR-IARI, New Delhi, India 
ns1.genet@gmail.com

Utilizing wild and related species, as donors of ‘hidden genes’,   for improvement of productivity and 
adaptability traits has emerged as a noble breeding option in crops including Brassicas. Diploid species 
of allopolyploid Brassicas has highly differentiated cytoplasm, thus, nuclear genomes contributed by 
the male parents are considerably altered compared to the nuclear genomes of female (Song et al. 1988, 
1995). Due to this B genome has altered in B. juncea(2n= 36, AABB) and C in B. carinata (2n= 34, BBCC). B. 
carinata, in general, resists biotic and abiotic stresses, therefore, efforts were initiated at IARI, New Delhi 
to enrich the B. juncea genotypes with novel traits like drought tolerance, high temperature tolerance, 
resistance against major diseases etc. using B. carinata (BBCC) genome. For this purpose, a popular B. juncea 
varieties Varuna was crossed with B. carinata genotypes BCS 1 to develop B. carinata derived B. juncea 
introgression lines (ILs). In the second cycle of improvement, selected ILs were used as pollen parent to 
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again cross with B. juncea genotypes viz., Pusa Mustard 30, DRMRIJ 31 and PusaAgrani. To recover the 
B. juncea background and harbourfavourable alleles/QTLs biparental mating in F2 or backcrossing with 
B. juncea parent was attempted to create larger selectable variation in form of recombinants. Sufficient 
genetic variability was obtained in the segregating generations for drought tolerance, high temperature 
tolerance and white rust resistance.  These genotypes can be used directly for commercial cultivation in 
the rainfed conditions or as donors for trait improvement. 

Abstract No. 1583

Determination of critical crop weed competition period in rabi maize in inceptisol

Sahely Kanthal, RK Ghosh 
BCKV, Mohanpur, India 
sahely.kanthal@gmail.com

Maize(Zea mays L.), being one of the most important food crop in the world, needs an extra care in 
weed management since weeds account to huge yield loss. Determination of the critical crop weed 
competition (CCWCP) is of great importance for cost effective weed control. A field experiment on maize 
was carried out duringrabi 2017-18 at Jaguli, West Bengal to find out the critical crop weed competition 
period, weed biomass, crop productivity and the significant correlation between yield attributes and 
yield of rabi maize under Gangetic alluvial zone. Experiment was conducted with six weed management 
treatments of weed interference up to 10 DAS(T1), 20 DAS(T2), 30 DAS(T3), 40 DAS(T4), 50 DAS(T5) and 
weedy check(T6) with four replications following RBD in a plot size of 3m x 4m. Treated seeds were sown 
with 120:60:40 kg ha-1 NPK along with 2t/ha neem cake at the time of final land preparation and proper 
irrigation water was applied. The results revealed that the yield was at par in between 10 and 20 DAS 
weed inference. This may be due to the increasing weed biomass after 20 DAS. Productivity increased to 
maximum 42.88 % due to weed management. The path coefficient matrix data showed that among the 
period of crop-weed competition, LAI was more instrumental in defining the yield maximum. Therefore, 
considering the weed biomass, productivity and path correlation data 20-30 DAS of rabi maize may be 
the CCWCP in this Gangetic inceptisol.

Abstract No. 1585

Study on generation means and stability analyses in linseed (Linum usitatissimum L.)

Rajendra Kumar Yadav, Prem Chandra Yadav, Prabhakar Kumar Singh 
Chandra Shekhar Azad University of agriculture and Technology, Kanpur, India 
rky_csa69@rediffmail.com

The twenty parents consisted of 10 pure line female and 10 pure line male   were  crossed to develop the 
material. Each F1 were crossed with their respective parents to produce seeds of the seeds of 10 crosses will 
be sown to raise F1population. The experiment consisted of six generations (P1, P2, F1, F2, BC1 and BC2) which 
were grown in randomized block design with three replications during Rabi 2015-16 at Nawabganj Farm 
of CSAUA&T Kanpur. The observations were recorded on sixteen metric traits.  The mean sum of squares 
due to genotypes were highly significant for all the characters except number of primary branches per 
plant, number of secondary branches per plant, seed yield per plant and stearic acid. Number of primary 
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branches per plant, number of secondary branches per plant, number of seeds per capsule, seed yield 
per plant, protein content and stearic acid for environment. Plant height (cm), days to maturity, number 
of primary branches per plant, number of secondary branches per plant, number of capsules per plant, 
number of seeds per capsule, 1000-seed weight (gm), seed yield per plant, oil content, protein content, 
palmitic acid, stearic acid, oleic acid, linoleic acid and linolinic acid for genotype x environment interaction. 
The non- linear component (pooled deviation) exhibited highly significant differences for all the 16 
attributes except days to 50% flowering, number of capsules per plant, number of seeds per capsule, 
1000-seed weight (g), seed yield per plant (g), oil content (%), oleic acid, linoleic acid and linolinic acid.

Abstract No. 1588

Stability of male sterile maize hybrids in different seasons

Tosh Garg, Gagandeep Singh, Jasbir Singh Chawla, Gurjit Kaur Gill 
Punjab Agricultural University, Ludhiana, India 
gargtosh@pau.edu

In the present investigation, 10 hybrids for baby corn were developed by using a male sterile line I193 as 
one of the parent. These hybrids were tested during spring 2017 and kharif 2017. In kharif season, seven 
hybrids have more than 50% pollen shedder plants in each and only three hybrids having less than 15% 
pollen shedder plants. Whereas in the spring season all the hybrids having less than 15% pollen shedder 
plants. The maximum temperature range during the flowering season in kharif and spring season was 31.0 
to 37.4oC and 32.6 to 42.6oC, with minimum temperature ranged from 24.0 to 29.2oC and 19.0 to 28.8oC. 
The range of relative humidity during the flowering in kharif and spring season was 59.5-82% and 27-46%, 
respectively. Thus, humid and cool environment leads to breakdown of male sterility and expression of 
male fertility, whereas, under dry and hot conditions, male sterility exhibited stability. 

Abstract No. 1594

Molecular mapping and identification of QTL’s responsible for charcoal rot resistance 
in castor (Ricinus communis L.)

Rukam Singh Tomar, B.A. Golakiya
Junagadh Agricultural University, Junagadh, India 
rukam@jau.in

Charcoal rot caused by Macrophomina phaseolina in castor is one of the major pathogenic determinants 
for extreme yield loss. The charcoal rot resistance trait is complex and controlled by quantitative trait locis 
(QTLs). This study was aimed to develop linkage map and to identify novel QTLs associated with charcoal 
rot resistance. A mapping population (F2:3) derived from the cross between two castor inbred lines JI 357 
(Resistant genotype) and SKI 338 (Susceptible genotype) was developed and screened in the sick plot 
using randomised block design. After screening 920 primers among the parental lines, 336 polymorphic 
markers were identified to be used for genotyping the mapping population to develop genetic linkage 
map. The genetic map consisting of 10 linkage group covering total map length of 1833.4 centimorgan 
(cM) with average marker interval of 6.93 cM was developed. Length of linkage groups varied from 121.5 
cM for linkage group10 to 278.7 cM for linkage group9. The average marker interval was maximum in 
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C3 (8.23 cM) while it was lowest in C10 (5.78 cM). Analysing genotypic data along with phenotypic data 
collected from mapping population against charcoal rot in sick plot, identified three novel QTLs explaining 
11.3–71.2% of phenotypic variation. One major QTL with LOD score of 6.5 was identified on linkage 
group 2 explaining 71.2% of phenotypic variation, is a most promising QTL for molecular breeding. This 
is the first study reporting novel QTLs for charcoal rot resistance in castor and thus future studies will be 
conducted to refine these QTLs.

Abstract No. 1602

Rice CSSLs identified from advanced back cross inbred lines of Samba Mahsuri 
(BPT5204) x Oryza rufipogon

Gowthami Chandu, Suchandranath Babu Munnam, Divya Balakrishnan, Sathendra Kumar Mangrauthia, 
Sarla Neelamraju 
Indian Institute of Rice Research, Hyderabad, India 
gowthami.chandu28@gmail.com

Rationale:  Introgressions from wild species help widen genetic base of rice cultivars. Objective: To 
identify Chromosome  Segment Substitution Lines (CSSL) in BC4F10  of Samba Mahsuri (BPT5204) /  O. 
rufipogon (WR120) designated RPBio 4920. Methods: 136 BC4F10ILs were genotyped using 134 genome 
wide polymorphic SSR markers and CSSL Finder used to identify a minimal set of CSSLs. All ILs were 
also phenotyped  for 9 yield related traits, 16 grain and cooking quality traits, iron, zinc and phytic acid 
concentration in grains in three seasons under normal irrigated conditions. Result and Conclusions: CSSL 
Finder output based on 134 SSRs marker data showed that 90 CSSLs had homozygous chromosome 
segments from O. rufipogon substituting Samba Mahsuri segments. These 90 CSSLs together represented 
81% of O. rufipogon genome. The donor introgression per CSSL ranged from 2.46% to 28.14% with an 
average introgression of 11.6%.The average number of substituted segments per chromosome was 
3.2. RPBio 4920-3B showed minimal homozygous introgressions. The substituted segments in each CSSL 
ranged from 4 to 28, with an average of 12.4 segments. The number of CSSLs chromosome wise was 1- 13, 
2- 25, 3- 9, 4- 4, 5- 6, 6- 2, 7- 9, 8- 6, 9- 5, 10- 4, 11- 3 and 12- 4 respectively. This novel CSSL set is useful for 
QTL mapping and as a genetic resource for rice improvement. CSSLs significantly different from Samba 
Mahsuri for any trait are ideal for developing near isogenic lines and causal gene discovery.

Abstract No. 1610

Maize population hybrids : Successful genetic resources for breeding programmes and 
potential alternatives to single cross hybrids

JS Chawla, GK Gill, Tosh Garg, Gagandeep Singh 
Punjab Agricultural University, Ludhiana, India 
chawlamaize@pau.edu

Improved maize (Zea maysL.) populations derived from varietal crosses and varietal x hybrid crosses can 
both be profitable alternatives to resource limited farming communities as well as good elite sources of 
diverse inbred lines. Therefore, this approach to develop new populations from population crosses and 
hybrid x population cross is an alternative that utilizes genetically broad-based germplasm to exploit 
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heterosis. The objective of this research was to compare grain yield and agronomic performance of these 
populations with current commercial single-cross hybrids and composites. Improved  26 populations 
were evaluated in randomized complete block design  over six environments . The average standard 
heterosis value across populations from different environments was 17.0 per cent with low or negative 
values in few crosses. The grain yield of these populations ranged from 51.4q/ha to 69.9q/ha compared 
to 54.1q/ha of check composite . The estimates of plant height, ear height, root lodging and stalk lodging 
were  non-significant compared to check varieties.  Breeding efforts toward improved populations and 
population hybrids have demonstrated that germplasm improvement is extremely valuable . These efforts 
need to be strengthened to enable the development of elite sources of inbred lines and the development 
of improved populations  for specific regions  to increase producer options . These populations are  also 
useful for providing low priced seeds to the farmers.

Abstract No. 1621

Development of thermostable Rubisco activase through protein engineering

Jyoti Prakash Singh, Shahnoor Alam, Suneha Goswami, Ranjeet Ranjan Kumar, Shelly Praveen 
ICAR- Indian Agricultural Research Institute, New Delhi, India 
jyotipsingh58@gmail.com

Heat stress is one of the major environmental factors that affect plant growth and development and 
costs billions of dollar worldwide.  RuBisCO activase (Rca) is a member of a sequence superset of the 
AAA+ family, designated as the AAA+ family. RuBisCO activase affects the activity of RuBisCo and other 
protein under heat stress. Here, we have identified and cloned a RuBisCOactivase gene of 1402 bp using 
de novo transcriptomic approach. Domain search analysis showed the presence of the P-loop NTPase 
superfamily. The Rca sequence was submitted in NCBI GenBank with acc. no. KC776912.1. Expression 
analysis of Rca in Raj3765 (thermotolerant) during pollination stage showed 2.5-fold increase in the 
expression under HS of 35 °C for 1 h. Transcript profiling of Rca in HD2329 showed 1.76-fold increases in the 
expression in response to HS of 35 °C for 1 h during the pollination stage. Maximum expression (1.85-fold) 
was observed in wheat cv. HD2329 in response to HS of 30 °C for 1 h during milky-ripe stage. Heterologous 
expression of the Rca showed the release of ~ 46.5 kDa protein. Mutational study of purified Rca protein 
showed higher activity in renaturing the activity of RuBisCO as compared to normal sequence. A positive 
correlation was established between mutant Rca enzyme activity and RuBisCO acting in the leaves. There 
is a need to characterize the enzyme kinetics and functional diversity of mutant Rca in order to exploit it 
in a better way to enhance the carbon assimilatory processes in wheat under HS.

Abstract No. 1623

Effect of drip irrigation in sisal based fruit-fibre system on productivity and income 
generation

Madhusudan Behera, Dilip Kumar Kundu, Ajit Kumar Jha 
ICAR-Central Research Institute for Jute and Allied Fibres, Barrackpore, Kolkata, India 
behera_ms@rediffmail.com

Sisal globally claims 6th place among the plant fibres. It is generally grown in hilly and drought prone areas.   
The spacing between two double-rowed sisal plantation is 3 meters. In order to make sisal plantation 
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profitable, an attempt was made to evaluate the effect of drip irrigation in sisal based fruit-fibre system 
by growing different fruit plants like guava, mango, sapota and custard apple in sisal inter-spaces at Sisal 
Research Station, Bamra. The fruit plants were grown in fourth year of old sisal plantations along new 
plantations where sisal and fruit plants were grown simultaneously. Highest sisal yield of 18.44 q/ha was 
obtained in custard apple followed by sapota (16.56 q/ha) in old plantation. Similarly in the new plantation 
where sisal and fruit plants were raised simultaneously, the gestation period of sisal was reduced by six 
months resulting from harvesting taken off from 2.5 years old plantation. The maximum sisal yield of 7.5 
q/ha from guava was recorded followed by mango (6.9 q/ha). Irrigating the fruit plants at 80% PE resulted 
in increase of growth attributing characters compared to 100% PE and 60% PE. Increase in soil fertility 
status was also recorded due to litter fall. The sisal based fruit-fibre system with microirrigation under 
drip is the key to enhance the income of the sisal growers conserving both soil and water and creating 
employment generation and checking labour migration. 

Abstract No. 1624

Phenotypic correlation coefficient of yield and yield components of green gram (Vigna 
radiata (L.) Wilczek) genotypes.

AmrutaUnni, Chitra S 
ADAC & RI, Trichy, Trichy, India 
amruthaunnikrishnan000@gmail.com

An investigation on “Phenotypic correlation coefficient  of yield and yield components of green gram 
genotypes (Vigna radiata (L.) Wilczek)” was carried out to assess the nature and extent of genetic diversity 
among fifty four green gram genotypes. In the field study, eight quantitative traits viz., plant height, 
number of primary branches per plant, number of secondary branches per plant, number of pod clusters 
per plant, number of pods per plant, pod length, number of seeds per pod and single plant yield were 
recorded on 54 green gram genotypes and statistical analysis was done by using the software JMP version 
4.0 In association analysis, single plant yield was found to be significant and positively correlated with pod 
length, number of seeds per pod and number of pods per plant. Hence, the selection pressure exerted 
on the positive side of these characters would be useful for increasing yield in green gram under sodic 
condition.

Abstract No. 1626

Classification of cowpea (Vigna unguiculata) germplasm accessions into resistant groups 
against major biotic stresses

Kartar Singh, Omvir Singh, Neelam Shekhawat 
ICAR-NBPGR, Jodhpur, India 
kartar.singh1@icar.gov.in

A study was conducted in the experimental research farm of ICAR-NBPGR regional station Jodhpur during 
kharif 2017-18 in order to screen some Cowpea accessions for resistant against major pest of Cowpea 
using three replications. One hundred Cowpea germplasm accessions along with four local check varieties 
(NS-24/8/2, FTC-27, GC-3 and V-585) were used for the study. The major pest observed were leaf hopper, 
aphids and thrips. Among major disease causing agents, viral diseases were very prominent and Cowpea 
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mosaic virus (CPMV) infected most of the germplasm accessions. Separate readings were maintained for 
each of the Cowpea germplasm accession and the occurrence of insect pests as well viral symptoms were 
recorded at weekly intervals starting from seven days after germination till harvest from the unprotected 
plots. The germplasm showing highest infestation by leaf hopper was IC-202762(11/10 plants) and the 
lowest infestation was on C-720 (0.77/10 plants). IC-101974 (21.15/10plants) was found to have the 
highest infestation by aphids while C-720 (1.15/10 plants) had the lowest infestation. For thrips, IC-101974 
(7.31/10 plants) and C-720 (1.2/10 plants) showed highest and lowest infestation respectively. For cowpea 
mosaic virus, the highest infestation was found on CH2-4 and the lowest infestation on IC-202720. The 
germplasm C720 and IC-202720 were found to be highly resistant to insect pest and Cowpea mosaic virus 
respectively. From the performances of the germplasm accessions showing multiple resistance against 
major biotic stresses, selected germplasm accessions could be used for further breeding programmes.

Abstract No. 1627

Axiom Cajanus SNP Array based high density genetic map and QTL mapping for 
cleistogamous flower and seed traits in pigeonpea

Pooja Yadav1,2, KB Saxena1, CV Sameer Kumar1, VS Kandalkar2, Rajeev K Varshney1, Rachit K Saxena1

1ICRISAT Patancheru, Hyderabad, India, 2RVSKVV, Gwalior, India 
poojayadav.pbg@gmail.com

Natural outcrossing in pigeonpea hampers the genetic purity of seeds in varieties. Cleistogamous or closed 
flowers promote self-pollination, thus maintaining genetic purity of elite lines. However, cleistogamous 
flower has been found associated with shriveled seeds which obstructs generation advancement and trait 
improvement through conventional approaches. To study and identify genomic regions governing these 
target traits, a RIL population was developed using contrasting parents for flower shape and shriveled 
seeds viz. ICPL 99010 and ICP 5529. The RILs were phenotyped for two years and genotyped through Axiom 
Cajanus SNP Array. From the 56,512 unique sequence variations on the array, the mapping population had 
8,634 single nucleotide polymorphism (SNPs) segregating across the genome. A high density genetic map 
covering 6,818 SNPs in 974 cM was generated with an average inter-marker distance of 0.1 cM, which is 
the lowest amongst all pigeonpea genetic maps reported. Quantitative trait loci (QTL) analysis resulted in 
identification of 5 QTLs associated with cleistogamous flower, 3 QTLs for shriveled seed and 1 QTL for seed 
size with phenotypic variance ranging from 9.1 to 50.6%. A consistent QTL was identified for cleistogamous 
flower on CcLG03 covering a span of 42 kb in pigeonpea genome. Epistatic QTLs were also identified for 
cleistogamous flower and shriveled seed trait. Identified QTLs and interactions for cleistogamous flower, 
shriveled seed and seed size will help in understanding the molecular mechanism underlying target traits 
and their use to achieve desired floral structure and acceptable seed size in breeding programs.
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Abstract No. 1632

Identification of superior gene/QTLs combination for tolerance to moisture stress at 
reproductive stage in marker-assisted pyramided genotypes of rice

Ashvinkumar Katral1,2, Shailaja Hittalmani1

1UAS, GKVK, Bengaluru, Bengaluru, India, 2IARI, New Delhi, New Delhi, India 
ashokgkatral@gmail.com

Drought stress at reproductive stage has a severe impact on rice grain yield as it adversely affects grain-
filling stage. The twenty-one F10 generation marker-assisted drought traits pyramided genotypes with 
different pyramid combinations were evaluated for grain yield under aerobic and reproductive stage 
moisture stress condition during kharif-2017 at experimental plots of Genetics and Plant Breeding, UAS, 
GKVK, Bengaluru. The analysis of variance for all the characters showed highly significant differences among 
the pyramided genotypes under both the moisture regimes. Most of the traits studied were affected by 
reproductive stage moisture stress condition. The percent grain yield reduction ranged between 26.93% 
in 23-5-94-qRT7+qRT9+Xa4+Xa5 to 75.89% in 23-5-42-qRT7+ Xa4+Xa5 genotype. The lesser reduction in 
grain yield was observed in pyramided genotypes with QTLs combination qRT7+qRT9. The highest percent 
increase in grain yield compared to the previous generation was observed in 23-5-237- qRT9+qWUE2+ 
Xa4+Xa5 (68.38%) pyramided genotype under aerobic and 23-5-92- qRT7+ qWUE2+ Xa4+Xa5(71.74%) 
pyramided genotype under reproductive stage moisture stress conditions, indicating the root QTL 
(qRT7) alone or in combination with other QTLs performing better under reproductive stage moisture 
stress condition. Among the pyramided genotypes, 23-5-94-qRT7+qRT9+Xa4+Xa5 showed higher grain 
yield (18.70g), per day yield (0.14g) and drought resistance index (1.46) under reproductive stage moisture 
stress condition. Pyramid combinations of root QTLs qRT7+ qRT9 with other gene/QTLs like Xa4+Xa5 or 
qWUE2+ Xa4+Xa5 was performed better under reproductive stage moisture stress condition compared 
to other QTL/gene combinations. The identified gene/QTLs combinations of drought-pyramids in the 
future can serve as elite genetic material for developing suitable varieties for moisture stress situation.

Abstract No. 1637

Molecular mapping of QTLs for sheath blight (Rhizoctonia solani) resistance in rice 
(Oryza sativa L.)

Sneha Nymagoud1, EswariK. B.2, Baskar Nayak3, Hajira .3, Bhavani .3, PrakasamV3, Sundram R.M.3, Jyothi 
Badri3

1IARI, New Delhi, India, 2Department of Genetics and Plant Breeding, PJTSAU, hyderabad, India, 3IIRR, hyderabad, India 
nymagoudsneha15sept@gmail.com

Sheath blight caused by Rhizoctonia solani Kuhn, is one of the most devastating disease of rice(Oryza 
sativa) causing severe yield losses worldwide. It has been reported that resistance to R. solani is quantitative 
in nature. Around 50 QTLs have been reported so far, majority of them are minor QTLs. In the present 
investigation, Recombinant Inbred Line (RIL) population derived from the cross TN1/RP2068-18-3-5 was 
used for identification of QTLs for sheath blight resistance. 183 RILs were phenotyped using 0–9 scale 
of standard evaluation system (SES),IRRI (2002). At maximum tillering stage plants were inoculated with 
R. solani IIRR isolate and relative lesion height was recorded after 20 days of inaculation.50 polymorphic 
markers distributed across rice genome were used for molecular mapping. One QTL on chromosome 5 
was detected employing simple and composite interval mapping. This QTL is flanked with the marker RM 
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18273 on left side and peak marker is RM 18353. The allele for the QTL showed additive variance of 0.54 
and explained phenotypic variation (R2) of 7.78 %. This indicates that QTL identified in the present study 
is a minor QTL and can be considered as a novel QTL for sheath blight resistance. Further validation and 
fine mapping of the QTL needs to be done to be useful in marker assisted breeding.

Abstract No. 1652

Evaluation of terminal heat tolerance in wheat genotypes for seed yield and quality 
seed production

T.P. Singh1,Veena Vashisth1 and Jyoti Kumari2

ICAR- Division of Seed Science and Technology, IARI, New Delhi-12
ICAR-NBPGR, New Delhi -12
tpsy60@gmail.com

Wheat is the second most important crop after rice in India and occupies about 31.78 mha produces 99.70 
mt (2017-2018). Heat and drought are major abiotic stresses that decreases quality and productivity of 
seed upto a considerable extent. Keeping the above constraints in mind an experiment was conducted at 
Division of seed science and technology, research farm,I.A.R.I. New Delhi. Eleven wheat varieties namely 
;HD2967,HD2985, HD2987, HD3043, HD3059, HD3086, HD3117, HD3118, HD3171, WR544 and WH1105 were 
grown under normal sown (15-11-17) and late sown (01-01-18) conditions in randomized block design. The 
data were recorded on about 20 different morpho-physiological traits indicated wide range of variability 
among the varieties. Details of promising varieties for various important traits under late sown conditions 
are as ; days to heading found lower in WR544(67), HD3118(71) and HD3086(71) and days to physiological 
maturity were lower in WR544(101), HD3118(105), HD3086(103). The values of NDVI more in WR544(0.48) 
HD3118(0.53), HD3086(0.50); canopy temperature(oC) lower in WR544(26.2), HD3118(25.9), HD3086(26.1); 
CCI(%) values were more in HD2967(37.0), HD2985(37.9), HD3118 (34.5), HD3086(37.5); Florescence value 
(Fv/Fm) high in WR544(0.80),HD3118(0.68) ,HD3086(0.77); MSI(%) more in HD3086(62.4), HD3118 (61.9), 
HD3171(60.8); RWC(%)more in WR544(66.9), HD3118(62.7), HD3059(61.7); Peduncle length(cm) more in 
WR544(45), HD3118(40), HD3086(37); biomass / plant(g) more in HD2987(23.0),HD3118(21.8), WR544(21.2) 
;spike length (cm) were maximum in HD2985(11.27),HD2987(11.0), HD 3086(10.4),HD3118(11.5);seed 
weight / plant(g)more inHD3118 (10.7),HD3086(10.3),WR544(10.2) ;1000 grain weight(g) maximum in HD 
2987(37),HD3086(38),WR544(35),HD3118(32);number of seeds/spike more in HD3118(60), HD3171(59), 
WR544(59), HD3186, WH1105(58) . On the basis of the data recorded on different traits under late sown 
condition we can say that genotypes WR544, HD3086 and HD3118 were found superior under heat stress 
condition and can be used in wheat breeding program for enhancing the seed yield potential of wheat.
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Abstract No. 1667

Characterisation of new germplasm accessions for yield and yield related traits in foxtail 
millet [Setaria italica (L.) P.Beauv].

*1Neethu Mohan, 2Ravishankar, C.R., 3Lohithaswa, H.C., 4Vijayakumar, L. and 5Raveendra, H.R.
1AICRP on Small Millets, ZARS,V.C.Farm, Mandya, 2Department of Genetics and Plant Breeding, College of Agriculture, 
V.C.Farm, Mandya, University of Agricultural Sciences, Banglore.
neethumohansimple@gmail.com

Foxtail millet is a climate resilient, nutria cereal which is famous for its health benefits and contingency 
crop planning. An investigation was done to characterize the 30 indigenous collections for qualitative and 
quantitative traits along with PS-4 as a check during Kharif 2016 at ZARS, V. C. Farm, Mandya. Besides this, 
the genotypes were screened for resistance against major pests and diseases under field conditions to 
identify the potential sources of resistance. Field evaluation of germplasm lines revealed highly significant 
differences for all the traits studied. High phenotypic and genotypic coefficient of variability with less 
difference observed for grain yield and related traits indicating less influence of environmental factors 
on the expression of these traits. High heritability coupled with high genetic advance was recorded for 
number of tillers per plant, flag leaf blade width, flag leaf sheath length, inflorescence length, single plant 
yield and net plot yield. This indicated that these traits are under the control of genes acting in additive 
fashion and are amenable for selection. Significant positive correlations and direct positive effect on single 
plant yield were shown by inflorescence length and 1000 seed weight. Hence it would be desirable to lay 
stress on these characters in selection for improving yield. Genotypes such as IC 0077911 and IC 0041895 
were found to be the most promising lines with respect to single plant yield and resistance against pests 
viz., shoot fly and stem borer and diseases viz., blast and rust.

Abstract No. 1672

Exploring the Ca2+ Signaling Network: Genome-wide Identification of Calcium 
Dependent Protein Kinases (CDPKs) in Wheat (Triticum aestivum L.) under Heat Stress

Kirti Arora1, Ranjeet R. Kumar1*, Suneha Goswami1, Dwijesh Mishra3, Viswanathan Chinnusamy 2, Anil 
Rai3, and Shelly Praveen1*
1Division of Biochemistry, 2Division of Plant Physiology, Indian Agricultural Research Institute, New Delhi, Pin-110012 
3CABin, Indian Agricultural Statistics Research Institute, New Delhi, Pin-110012

Calcium dependent protein kinases (CDPKs) encoded structurally conserved, uni-molecular calcium 
sensor behaves as serine/threonine protein kinase effector proteins. These act as signaling molecules in 
response to various abiotic and biotic stresses. Terminal HS is one of the major problems in wheat growth 
and development; very limited information is available on Ca2+ sensing network and its role in heat stress 
tolerance mechanism of wheat. Here, we executed de novo transcriptomic sequencing of wheat cvs. 
HD2985 and HD2329 under control (22±3°C) and HS (42±3°C, 2 h) during pollination stage. The raw data 
generated were annotated using different databases available on public domain. Data mining revealed 
the presence of 28 putative CDPK transcripts, which was further mapped on to the genome of Triticum 
available on Ensemble Plant to predict the full length gene sequence. The identified CDPKs comprises of 
two conserved domains - Serine threonine kinases (STK’s) domain, and EF hand (helix loop helix) domain. 
STK domain acts as catalytic domain for protein phosphorylation & EF-hand motif contains approximately 
40 residues and is involved in binding intracellular calcium. These domains act in conserved manner 
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leading to activation of signaling cascade initiated by calcium dependent protein kinase. Gene Ontology 
analysis of identified 28 TaCDPK showed their role in biological processes like metabolism of nitrogen, 
phosphorous, and organic acids; in molecular function as ATP binding, phosphotransferase leading to 
regulation of various biological and metabolic process. Array based profiling at different development 
stages showed maximum expression at booting stage (TaCDPK17); at different anatomical stages highest 
expression in pistil (TaCDPK2, TaCDPK17). It was observed that TaCDPK15 and TaCDPK16 showed maximum 
hierarchical clustering expression in female reproductive part i.e Pistil. Under biotic stress - TaCDPK5, 
TaCDPK6, and TaCDPK7 showed log2 ratio of 2.5-fold with p-value 0.01. TaCDPK4 showed 2.5-fold change 
in expression under drought condition with p-value of 0.01. Knowledge of CDPK does provide insight to 
understand the Ca2+ based sensing of heat stress and the molecular mechanism underlying their role 
in modulation of thermotolerance in wheat under terminal HS. The information generated will pave the 
way for the development of climate smart-wheat.

Abstract No. 1678

Marker assisted introgression of APR genesLr34, Lr46, Lr67 and Lr68 in wheat variety 
HD 2733

Aniket W. Wakde*1,Vinod1, Niharika Mallick1, J.B. Sharma1, M. Sivasamy2,Vikash V. K.2 Shiwani Soni1, Jeky 
Chanwala1,Pragya Prakash1,Rebekah Nisha1, Anupama Singh, Abhimanyu Malik1, Nandkishor Sharma1,  
S.K. Jha1 and M. Niranjana1

1 Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India, 2Regional Station, Indian 
Agricultural Research Institute, Wellington-643231, India   
*aniketwakde100@gmail.com           

Wheat variety HD2733 is a high-yielding variety released for cultivation under timely sown irrigated 
conditions of NEPZ in India. However, over a period of time, this cultivar became susceptible to all the 
three types of rusts. An effort has been made to transfer adult plant leaf resistance genes, Lr34/Yr18, 
Lr46/Yr29, Lr67/Yr46and Lr68 in wheat variety HD2733 by marker assisted backcross breeding. The wheat 
variety parula (Lr34+Lr46+Lr68) and RL6077(Lr67)were used as donors of leaf rust resistance genes. 
Fourco-dominant markers CSLV34 for Lr34, Xgwm259 for Lr46, Xgwm146 for Lr68 andXCfd23 for Lr67were 
validated and used in foreground selection. The parents were crossed to produce F1 generation. Each F1 

plants carrying respective genes in heterozygous state were backcrossed with HD2733 to generate four 
BC2F1 generations. Foreground selection was carried out in each BC1F1 population and plants carrying 
respective genes were further backcrossed to recurrent parent HD2733 to generate BC2F1 generation. 
Background selection was carried out in gene positive plants to identify plants carrying maximum 
background of HD2733 before backcrossing. Similar type of foreground and background selection was 
carried out in BC2F1 generation. Plants carrying maximum background in BC2F1 generation were selfed 
to generate BC2F2 generation. Foreground selection in BC2F2 generation identified plants carrying Lr34/
Yr18, Lr46/Yr29, Lr67/Yr46 and Lr68 in homozygous state. In future these NILs will be crossed to combine 
all the four APR genes together. The pyramided lines are expected to provide resistance to stripe rusts 
because of linked Yr genes.
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Abstract No. 1679

Identification of QTLs for yield related traits under moisture stress condition in Wheat 
(Triticum aestivum L.)

Aakriti Verma*1, Vinod1, Jeky Chawla1, Aniket Wakde1, Abhimanyu1 ,Niharika Mallick1, J. B. Sharma1, S. K. 
Jha1 and M. Niranjana1 
1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
*aakritiverma12@gmail.com

Recurrent drought associated with climate change is among the principal constraints to global productivity 
of wheat. Breeding for drought tolerant wheat varieties through identification and introgression of QTLs 
for yield and yield related traits under drought is the ultimate means of safeguarding the crop against 
adverse effect of drought.  A RIL population was developed using wheat cultivars NI5439 (drought 
tolerant) and HD2012 (drought susceptible). Mapping population including parents were evaluated in 
two replications (irrigated and moisture stress) over three years, 2015-16, 2016-17 and 2017-18 at IARI, 
New Delhi. A total of 12 morpho-physiological and agronomical traits i.e. Plant height, Heading days, Leaf 
area, Relative Water Content (RWC), Leaf rolling, No. of tillers/row, Spike length, No. of spikelets/spike, 
No. of seeds/spike, Total biomass, Grain yield, Thousand kernel weight were studied. A reduction ranging 
from 4-35% was observed amongst various traits under moisture stress condition when compared to the 
control. A total of 109 polymorphic SSR markers distributed across 21 wheat chromosomes were used 
for genotyping of 92 RILs. A total of 13 QTLs were identified for different traits under drought condition 
which includes, no of seeds/spike, heading days, RWC, spike length, leaf rolling and biomass with LoD 
score more than 2.5.  QTLs for traits like heading days on chromosome 1A, spike length on chromosome 
1D & 2D and leaf rolling on chromosome 2D & 4D were identified both under irrigated and drought 
condition. Some QTLs were identified consistently (≥2 years) on chromosome 1A for heading days and 
5D for spike length under drought condition. 

Abstract No. 1680

Marker assisted transfer of Rht1gene in wheat variety C-306

Abhimanyu*1, Vinod1, Niharika Mallick1, J. B. Sharma1, M. Sivasamy2, Himanshika L. Bisht1, DeepShikha1, 
Aniket wakde1, Aakriti Verma1, P. Shajitha2, S. K.Jha1 and M. Niranjana1

1 Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India, regional Station, Indian 
Agricultural Research Institute, Wellington-643231, India   
*abhisinghmalik@gmail.com

Wheat variety C-306is well known for its chapatti-making quality. It is a very tall variety with height of 
more than 130 cm which makes it lodge under irrigated and high input conditions. So, a programme 
was initiated to reduce the height of C-306 by incorporating a reduced height gene, Rht1 using marker 
assisted selection. The semi-dwarf wheat variety HD2733 carrying Rht1 gene was used as a donor parent. 
Two dominant markers, one in coupling phase (B1b for Rht1 positive) and other in repulsion phase (B1a 
for Rht1 negative) were used in foreground selection. The parents were crossed to generate F1 seeds. F1 

plants were backcrossed with C-306 to generate BC1F1seeds. Foreground selection was carried out with 
both B1b and B1a markers. Plants positive for both B1b and B1a were heterozygous for Rht1 gene thus 
backcrossed to C-306 to generate BC2F1 generation. In BC2F1 generation, foreground selection was carried 
out in a similar way as it was done in BC2F1 generation. Plants found to be heterozygous for Rht1 were 
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further backcrossed to C-306 to generate BC3F1 generation. In BC3F1 generation, plants carrying Rht1 
were identified using B1b and B1a markers. Plants found to be positive for both the markers were selfed 
to generate BC3F2 generation. In BC3F2 generation, plants carrying Rht1 gene in homozygous state were 
identified. These plants were positive for B1b and negative for B1a markers. These NILs of C-306 will be 
evaluated for their yield and chapatti-making quality at station trial. 

Abstract No. 1681

Transfer of stripe rust resistance gene, Yr5 in wheat variety HD2932

Sachin Kumar*1, Vinod1, Niharika Mallick1, S.K. Jha1, J. B. Sharma1, M. Sivasamy2, Niranjana M1.  Anchal M. 
Vishen1, Abhimanyu1, Himanshika Bisht1, Aniket Wakde1, Anupama Singh1 and Priyanka Agarwal1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
2Regional Station, Indian Agricultural Research Institute, Wellington-643231, India
sachinkumar305222@gmail.com

Wheat stripe rust, caused by Puccinia striiformis Westend. f. sp. tritici Erikss. (Pst), incurs severe damage 
to production in many regions worldwide. Wheat variety HD2932 is a high-yielding variety became 
susceptible to all the three types of rusts in due course of time. An effort has been made to introgress 
stripe rust resistance gene Yr5along with other leaf rust resistance genes in the wheat variety HD2932. The 
wild hexaploid wheat spelta album (Yr5) was used as a donor parent.   Crosses were made to generate F1 
generation. F1 plants were backcrossed to HD2932 to generate BC1F1 generation. Parental polymorphism 
was conducted utilizing 1200 SSR markers distributed across 21 chromosomes of wheat. A total of 115 
SSR markers were found to be polymorphic.  Linked and validated SSR marker Xwmc175 was used for 
foreground selection in each backcross generation. Plants carrying Yr5 in BC1F1 generation were further 
selected for background recovery. Plants carrying maximum recovery were backcrossed to generate 
BC2F1 seeds. Plants in BC2F1 generation were further selected in the same way as it is done in BC1F1 
generation and selected plants were selfed to generate BC2F2 generation. Near iso-genic lines carrying 
Yr5 in homozygous state were identified in BC2F2 generation. These lines carrying resistance to stripe rust 
will be crossed to NILs carrying leaf rust reistance gene in the same background i.e HD2932 to combine 
both the genes before its release.

Abstract No. 1682

Marker assisted transfer of Rht1 gene in wheat variety C-306

Himanshika L. Bisht1, Vinod1, Niharika Mallick1, J. B. Sharma1, M. Sivasamy2, Deep Shikha1, Aakriti 
Verma1,Aniket Wakde1, Sachin Kumar1,Priyanka Agarwal1, Abhimanyu1,Nandkishore Sharma1,P. Shajitha2, 
S. K.Jha1 and M. Niranjana1

1 Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India, 2Regional Station, Indian 
Agricultural Research Institute, Wellington-643231, India   
*hollybridge@rediffmail.com

Wheat variety C-306is well known for its chapatti-making quality. It is a very tall variety with height of 
more than 130 cm which makes it lodge under irrigated and high input conditions. So, a programme 
was initiated to reduce the height of C-306 by incorporating a reduced height gene, Rht1 using marker 
assisted selection. The semi-dwarf wheat variety PBW343 carrying Rht1 gene was used as a donor parent. 
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Two dominant markers, one in coupling phase (B1b for Rht1 positive) and other in repulsion phase (B1a 
for Rht1 negative) were used in foreground selection. The parents were crossed to generate F1 seeds. F1 

plants were backcrossed with C-306 to generate BC1F1seeds. Foreground selection was carried out with 
both B1b and B1a markers. Plants positive for both B1b and B1a were heterozygous for Rht1 gene thus 
backcrossed to C-306 to generate BC2F1 generation. In BC2F1 generation, foreground selection was carried 
out in a similar way as it was done in BC2F1 generation. Plants found to be heterozygous for Rht1 were 
further backcrossed to C-306 to generate BC3F1 generation. In BC3F1 generation, plants carrying Rht1 
were identified using B1b and B1a markers. Plants found to be positive for both the markers were selfed 
to generate BC3F2 generation. In BC3F2 generation, plants carrying Rht1 gene in homozygous state were 
identified. These plants were positive for B1b and negative for B1a markers. These NILs of C-306 will be 
evaluated for their yield and chapatti-making quality at station trial. 

Abstract No. 1683

Transfer of stripe rust resistance gene, Yr5 in wheat variety HD2733

Priyanka Aggarwal1, Vinod1, Niharika Mallick1, S.K. Jha1, J. B. Sharma1, M. Sivasamy2, Niranjana M1.  Anchal 
M. Vishen1, Abhimanyu1, Aniket Wakde1, Aakriti Verma1, Himanshika Bisht1 and Sachin Kumar1

1Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
2Regional Station, Indian Agricultural Research Institute, Wellington-643231, India
*Priyankaagarwal11@gmail.com

Wheat stripe rust, caused by Puccinia striiformis Westend. f. sp. tritici Erikss. (Pst), incurs severe damage 
to production in many regions worldwide. Wheat variety HD2733 is ahigh-yielding variety released for 
cultivation under timely sown irrigated conditions of NEPZ in India. However, over a period of time, this 
cultivar became susceptible to all the three types of rusts. An effort has been made to introgress stripe 
rust resistance gene Yr5 in the variety HD2733. The wild hexaploid wheat spelta album(Yr5) was used as 
a donor parent.  Crosses were made to generate F1 generation. F1 plants were back crossed to HD2733 to 
generate BC1F1 generation. Parental polymorphism was conducted utilizing 1200 SSR markers distributed 
across 21 chromosomes of wheat. A total of 136 SSR markers were found to be polymorphic.  Linked and 
validated SSR marker wmc175 was used for foreground selection in backcross generation. Plants carrying 
Yr5 linked SSR marker in BC1F1 generation were further selected for background recovery. Plants carrying 
maximum recovery were backcrossed to generate BC2F1 seeds. Plants in BC2F1 generation were further 
selected in the same way as it is done in BC1F1 generation and selected plants were selfed to generate 
BC2F2generation. Near iso-genic lines carrying Yr5 in homozygous state were identified in BC2F2 generation. 
These lines carrying resistance to stripe rust will be crossed to NILs carrying leaf rust reistance gene in 
the same background i.e HD2733 to combine both the genes before its release to NEPZ of the country.

Abstract No. 1692

Computational identification of KNOX4 gene in wheat and its comparative analysis 
among monocot and dicot species

Divya Malik, Ritu Batra, Sachin Kumar
Department of Genetics and Plant Breeding, Ch. Charan Singh University, Meerut (UP)
sachinkpsingh@gmail.com 
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Wheat production in large acreage is challenged by various abiotic stresses mainly fluctuation in 
environmental conditions. Near Asian monsoon areas, high moisture conditions at maturity induce 
germination of grains within spikes in the genotypes which lack grain dormancy. Grain dormancy is 
generally developed during seed maturation and its conservation in the mature seeds is influenced by 
environmental and genetic factors. Recently, KNOX4, a class II KNOTTED-like homeobox gene, was identified 
in Medicago truncatula that controls seed dormancy by cuticle development in the seed coat. The structure 
and function of KNOX4 and its role in controlling grain dormancy is however not known in cereals. In the 
present study, we identified putative orthologs of M. truncatula KNOX4 gene in 13 different plant species 
involving six monocots and seven dicots. We revealed comprehensive molecular structure of KNOX4 gene 
based on intron-exon architecture and its encoded proteins in above species with emphasis on wheat. 
At the sequence level, a large variation was found in number, size and phase of introns although exons 
were relatively conserved in all species. Three KNOX4 genes, one each located on chromosomes 5A, 4B 
and 4D were detected in wheat genome. The presence the genes on 5A rather than on 4A as expected 
may be due to the known translocation between chromosomes 4A and 5A in wheat. In wheat genes, the 
number of exons was largely conserved with 5 exons per gene except that located on chromosome 5A 
which has only 3 exons. We believe that the gene on chromosome 5A is truncated and this aspect needs 
further investigation. In silico expression analysis indicated that the level of gene expression was similar 
in all the species, however it was tissue specific (e.g. coleoptile in monocots and seed coat in dicots). 
Primary, secondary and tertiary structures of protein of KNOX4 genes were also predicted showing high 
level of similarity among the examined 13 species. Present study provides the basic knowledge about 
the existence, structure and putative function of KNOX4 genes in wheat and other species. 

Abstract No. 1694

Genome-wide association study on root traits under non-stress and osmotic stress 
conditions in rice 

Akshay S. Sakhare1, Ranjith K. Ellur2, Sudhir Kumar1, Prahalada GD3, Suneetha Kota4, Ranjeet Ranjan 
Kumar5, Viswanathan Chinnusamy1*

1 Division of Plant Physiology, ICAR-Indian Agricultural Research Institute, New Delhi, India
2 Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi, India
3 Strategic Innovation Platform, IRRI, Los Baños, Laguna, Philippines.
4 Indian Institute of Rice Research, Rajendranagar, Hyderabad, India
5 Division of Biochemistry, ICAR-Indian Agricultural Research Institute, New Delhi, India
sakhare.akshaya@gmail.com 

Rice is a major staple food crop of the world. Sustaining rice productivity under future climate change 
scenario demands genetic improvement in drought tolerance. Root traits contribute to water mining and 
thus help stabilize yield under drought. Towards understanding genetic factors governing root system 
architecture, 162 rice genotypes were phenotyped for root traits under non-stress and osmotic stress (-0.15 
MPa) in hydroponics conditions. Root traits such as primary root length, total root length, root surface 
area and average root diameter were measured. 50000 SNP genotyping data of these genotypes were 
use for Genome-wide association study (GWAS) to identify genes/QTLs for root traits under non-stress 
and osmotic stress conditions. GWAS was conducted using advanced regression models available in 
Genomic Association and Prediction Integrated Tool (GAPIT) package of R (https://www.rproject.org) as 
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well using TASSEL ver. 5.2.23. The relative magnitude of each association was represented by the R2 value 
as the portion of variation explained by the marker at the threshold –log10 p value 4.00. Thirty four most 
significant QTLs for constitutive and stress inductive root traits were identified, of which 17 were novel. 
The constitutive and stress inductive novel QTLs identified in this study for root traits can be utilized in 
introgression and development of rice varieties that can perform well both under irrigated and stress 
environments.
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Theme: Plant Science (Horticultural Crops), Post-Harvest Management and Value Addition

Abstract No. 750

Basil: A source of aroma compounds for industrial revolution

Archana Raina1, R C Misra2, Ashok Kumar1

1ICAR-NBPGR, Delhi, India, 2NBPGR Regional Station, Cuttack, Odisha, India 
aprraina@yahoo.co.in

The genus Ocimum (Lamiaceae), popularly called as basil, consists of about 150 species, and is spread 
over the tropical and subtropical parts of Asia, Africa and Central South America. Basil is an economically 
important crop due to high commercial demand for its essential oils and high-value aroma chemicals 
which are being used extensively in the food, perfumery, cosmetics, flavor and pharmaceutical industries. 
Basil is used in traditional medicine for the treatment of abdominal pain, colds, coughs, insomnia and 
inflammation. Therefore, diverse germplasm of Ocimum was collected through explorations from 
Eastern  Plains of India  to study morphological and chemical diversity among Ocimum species. Thirty-
four accessions of Ocimum comprising five species ;O. basilicum L., O. tenuiflorum, O. gratissimum L., O. 
americanum L. and O. citriodorum Vis. were evaluated for essential oil composition by GC/FID and GC/
MS. Compositional analysis of essential oils of Ocimum has revealed a comprehensive diversity in the oil 
components and different chemotypes among Ocimum species. Forty-three compounds, constituting 
95.4% - 99.9% of total oil were identified. Major aroma compounds identified were camphor, linalool, 
citral, methyl chavicol, eugenol, methyl eugenol and methyl cinnamate. O. basilicum germplasm showed 
(E)-methyl cinnamate rich chemotype(64.2% - 75.1%); while O. citriodorum showed citral rich chemotypes 
having high contents of geranial (27.4% - 45.9%) and neral (21.4% -38.9%). O. americanum   showed 
camphor rich chemotype (41.9% - 51.2%); while O. gratissimum were eugenol rich chemotype (50.7% 
- 76.8%). Eugenol and methyl eugenol  two chemotypes were identified in O. tenuiflorum germplasm.
Thus, diversity in basil provides great opportunity for developing it as important crop for industrial use.

Abstract No. 770

Breeding Strategies for Development of Gynoecious Parthenocarpic varieties for off-
season production of cucumber under protected Cultivation

Anilabha Das Munshi, Tusar Kanti Behera, Jogendra Singh, Amish Sureja, Bhoopal Singh Tomar
Indian Agricultural Research Institute, New Delhi, India 
anilabhm@yahoo.co.in

Slicing cucumber is highly themosensitive and requires 25-30°C for seed germination and 20-25°C for fruit 
set. Prevailing low temperature and frost injury during winter season (November to March) are limiting 
factors for its successful open cultivation under north-Indian plains. Parthenocarpic gynoecious cucumber 
varieties are suitable for polyhouse cultivation as they develop fruits without any pollination. Ideotype 
breeding along with incorporation of genes for parthenocarpy can be utilised for cultivation under 
polyhouse. Now a day many of the private seed companies are selling varieties/ F1 hybrid of parthenocarpic 
cucumber at a very high price as their seeds are being sold on per seed basis. 

Keeping this in view, the development of parthenocarpic gynoecious varieties for protected cultivation 
was undertaken at IARI, NewDelhi. The initial material was an exotic hybrids which were broken by 
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using silver thiosulphate (3Mm) for induction of male flowers and individual plant selections from the 
segregating  material was carried out and generations were advanced during spring-summer and kharif 
season, respectively under insect-proof net house and seventeen true breeding gynoecious parthenocarpic 
lines were developed. The line DPaC-6 was observed as most promising as it showed an yield of 1260 
kg/100m2 low-cost polyhouse during off-season (winter), an increase of 25.0% and 16.7% over check Pant 
Parthenocarpic Cucumber–2 and Asma, respectively. On the basis of its superior performance DpaC-6 
was released as Pusa Seedless Cucumber-6 by Delhi State Seed Sub-Committee and notified in 2017. The 
standardization of seed production technology of this variety under nethouse is in progress.

Abstract No. 800

Biochemical characterization of parental CMS and DH lines in cauliflower and their 
exploitation for heterosis breeding for antioxidant traits

Saurabh Singh, Shyam Sunder Dey, Raj Kumar, Reeta Bhatia 
IARI, New Delhi, India 
horticulturesaurabh@gmail.com

The cole vegetables are regarded as super-foods as they are rich source of minerals, vitamins, secondary 
metabolites, antioxidant and phytochemical compounds having anticancer and health promoting 
properties. Development of F1 hybrids with better nutritional traits is one of the main breeding objectives 
in different vegetable crops. In the present investigation the elite parental CMS (cytoplasmic male sterile) 
and DH (doubled haploid) lines were characterized for different antioxidant and quality traits and exploited 
for identifying heterotic crosses in cauliflower. Total 120 test-cross progenies were developed using line × 
tester mating design utilizing twenty genetically diverse CMS lines of cauliflower and six DH based testers 
having abundant pollen. The resulting 120 F1 hybrids along with 26 parents were evaluated in 10 × 15 
alpha lattice design with three replications. The parental lines Ogu33-1A, Ogu122-5A and Ogu119-1A were 
found good general combiner for majority of antioxidant capacity and quality traits. The significant SCA 
effects exhibited strong positive association with heterosis for all the traits. The predominance of non-
additive gene action was documented by less than unity value of proportions of σ2A/D and predictability 
ratios. The more numbers of heterotic crosses with significant SCA effects in desirable direction was 
observed for total phenolic content, ascorbic acid and total carotenoid content. Thus the parental CMS 
and DH lines can be exploited for stacking favorable alleles to enhance antioxidant value of cauliflower 
and development of antioxidant rich cultivars.

Abstract No. 859

The sterile insect technique, an environmentally-friendly insect pest control

Zakir Khan, Umer Farook 
SKUAST-K, SRINAGAR, India 
KhanZakir786@rediffmail.com

The indiscriminate use of broad-spectrum insecticides has caused major problems with pest resistance, 
residues in food, environmental contamination, outbreaks of secondary pests, and reductions in 
populations of beneficial insects. This results in increased demands for pest control methods that are 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 548

Plant Sciences (Horticultural Crops)Day-2 :  22 February, 2019

both efficient and friendly to the environment. The sterile insect technique (SIT), applied as part of 
integrated pest management approach, offers considerable potential and has been used with great 
success against major pests of agricultural importance to establish pest-free areas (eradication), areas of 
low pest prevalence (suppression) or to maintain areas free of the pest through containment or prevention. 
The recent advances in the SIT, with practical examples of how SIT programs have been designed and 
carried out to control different insect pests of agricultural importance, especially the Mediterranean fruit 
fly, the codling moth, the tsetse fly, melon fly etc. The sterile insect technique which is also identified as 
sterile insect release method is a biologically based method for the management of key insect pests of 
agricultural and veterinary importance, wherein sterilization is induced in the insects through the effects 
of irradiation on the reproductive cells of the insects.

Abstract No. 860

Standardisation of integrated nutrient management for sustainable saffron (Crocus 
sativus) production under temperate conditions of Kashmir.

Nayar Kirmani, Javid Sofi, Ayoub Bhat, Majeed-ul Hasan Chesti, Javaid Wani
SKUAST-Kashmir, Srinagar, J&K, India 
nakirmani@skuastkashmir.ac.in

For sustainable saffron production a field experiment conducted, using a complete randomized block 
design,  at Dryland (Karewa) Agriculture Research Station, Budgam, Kashmir under horticulture mini-
mission programme during 2007-2010. The results were further tested in 168 on farm trails (OFT’s) under 
the important flagship programme of NAIP-saffron during 2009 to 2014 with some modified treatment 
combinations. The fertilizers applied were three levels of N, P and K along with 0, 30 and 60 t ha-1of FYM, 
different doses of azotobactor, PSB and vermicompost. From the pooled data pertaining to Yield and corm 
production, it was evident that nitrogen application at different dosages alone, significantly increased 
the yield and corm production. The highest yield of 3.64 and 3.51 was observed when Nitrogen was 
applied at 90 kg ha-1and FYM at 60 t ha-1. Similar results were obtained when p and K were applied along 
with FYM. The increase over their respective control (2.31 and 2.45 kg ha-1) was 57.57 and 43.26 percent, 
respectively. The maximum corm production, 102.60 q ha-1 and 131.02 q ha-1, was observed with the 
application of nitrogen at 90 kg ha-1and FYM at 60 t ha-1 respectively, with the corresponding increase 
of 79.62 and 260.97 per cent over their respective controls. Bio fertilizer application in the form of viable 
strain of azotobacter and PSB significantly increased the corm production only.

Abstract No. 885

Effect of coating formulation and perforation percentage of packing on anthocyanin 
content of litchi under ambient storage condition

S.M. Jogdand
Mahatma Phule Krishi Vidyapeeth, Rahuri, Pune, India 
sunil.jogdand85@gmail.com

The litchi (Litchi chinensis Sonn.) fruit is highly valuable due to its characteristics pleasant flavour and 
attractive colour. Unfortunately this pleasant flavour and colour begins to degrade as soon as the fruits 
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are harvested from tree. The browning of litchi fruit pericarp after harvest is the result of polyphenol 
oxidase activity, desiccation, changes in anthocyanin, attack by pathogens and other unknown factors. 
One approach to achieve this goal is the inhibition of browning reactions by excluding oxygen, adding 
antioxidants as antibrowning agents or inhibiting the activity of the responsible enzymes. The experiments 
of coating of individual fruit was carried out for achieving the aim. For independent variables i.e 
α-Tocopherol (0.1 to 0.5%),chitosan (0.5 to 2.5%), salicylic acid (0.5 to 2.5 mM) and perforation percentage 
(0.1 to 0.5%) were taken for experimentation while their effect was observed on anthocyanin content.
The experiments were designed using Central Composite Rotatable design (CCRD) method. The coated 
litchi fruits stored under ambient and cold storage condition and each sample taken out every day for 
response analysis. The optimum combination of independent variable for maximum shelf life of coated 
litchi fruit under ambient storage condition was determined through Response surface methodology. The 
maximum shelf life i.e. 15 days was observed at 0.4% of α-Tocopherol, 2% of chitosan, 2 mM of salicylic 
acid and 0.4 % of perforation percentage.

Abstract No. 891

New hypervariable SSR markers for diversity analysis in mango (Mangifera indica L.)

Manish Srivastav1, Sanjay Singh1, Jai Prakash1, Nimisha Sharma1, Neha Sharma1, Shridhar Ramachandra1, 
Rakesh Singh2, Pawan Jaiswal3, Sangeeta Singh3, Ajay Mahato3, Nagendra Singh3

1ICAR- Indian Agricultural Research Institute, New Delhi, India. 2ICAR- National Bureau of Plant Genetic Resources, 
New Delhi, India. 3ICAR- National Research Centre for Plant Biotechnology, New Delhi, India 
msrivastav@iari.res.in

Draft genome sequence in mango offers unprecedented opportunities for genomics assisted crop 
improvement via enabling access to the genome-wide genetic markers.  Hypervariable SSRs are the 
markers of choice for genetic analysis in mango due to their abundance, high polymorphism and simple 
assays. Here, we validated a genome wide set of 145 genic Hypervariable mango SSRs (HM SSRs) with repeat 
lengths of >50 bp on 24 diverse mango genotypes yielding marker validation (88.97%) and PIC ranged 
from 0.10 to 0.73. The highest PIC was observed with HMSSR133. Out of 129 primer pairs, 110 (85.27%) 
showed polymorphism while, 19 (14.73%) were monomorphic. The SSR marker assay uncovered a total 
of 210 alleles ranging from 1 to 3 alleles per marker. Similarly, the mean values for gene diversity and PIC 
were 0.48 and 0.25, respectively. High polymorphism obtained indicates that HMSSRs are efficient for 
evaluating the genetic diversity, genetic linkage mapping and QTL analysis. Further, selected HMSSRs 
were used for diversity analysis among 96 mango germplasm comprising of exotic, indigenous and 
hybrids. Genetic similarity ranged from 0.35 to 1.00 and mango genotypes were grouped into two main 
clusters. The first-cluster consisted of six mango genotypes. The second cluster was further divided in sub-
clusters and showed Kerala-1 as most distinct one. Ratna and Sindhu  have shown 66% similarity, having 
common parent Alphanso. Male parent, Sensation and its hybrid such as H-11-2, H-12-5, PusaShreshth 
and PusaLalima grouped together. Polyembryonic genotypes like Kerala-3, Kurukkan, Bappakai, Starch 
and Turpentine grouped together. We found HMSSRs to be very useful in diversity analysis of mango. 
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Abstract No. 892

Tissue culture of Rubus species and screening of in vitro samples against associated 
viruses

Sandhya Gupta1, D.B. Parakh2, V. Celia Chalam1, Ashoka Kumar Maurya3, Kirti Singhal4, Kumud Bala4

1ICAR-National Bureau of Plant Genetic Resources , New Delhi, India. 2ICAR- National Bureau of Plant Genetic 
Resources, New Delhi, Iceland. 3ICAR- National Bureau of Plant Genetic Resources, New Delhi, India. 4Amity Institute 
of Biotechnology, Noida, India 
sandhya.gupta@icar.gov.in

Rubus spp. (blackberry) is an important berry crop. Presently, about 60 accessions are being maintained 
using tissue culture method under normal culture room conditions in the In Vitro Gene Bank of ICAR-NBPGR. 
In view of checking the virus status of germplasm, screening of in vitro cultures against four associated 
viruses of economic importance in Rubus was carried out. Ten cultures per 27 accessions, maintained after 
regular subculturing, were used for present study.  In vitro leaves (0.15 g) of each accession were used 
for virus indexing. The viruses tested were Arabis mosaic virus (ArMV), Strawberry mild yellow edge virus 
(SMYEV), Raspberry bushy dwarf virus (RBDV) and Tomato black ring virus (TBRV). The indexing method 
used is the microplate method of DAS enzyme-linked immunosorbent assay (ELISA). The screening 
showed that cultures were free of three associated viruses tested using available commercial antisera kits 
(ACDiagonstics), based on OD value, tested with the serological technique which is frequently favoured 
because of their specificity and speed. Thus, in vitro Rubus culture maintained at National In Vitro Gene 
Bank at ICAR-NBPGR, New Delhi are free from virus ArMV, SMYEV, RBDV, and TBRV, as tested by DAS-ELISA, 
and germplasm can safely be utilized by researchers and breeders. 

Abstract No. 894

Optimization of NPK Fertigation in Broccoli (Brassica oleracea var. italica) under Tarai 
Region of Uttarakhand

Sajal Debbarma, Lalit Bhatt 
G.B. Pant University of Agriculture and Technology, Pantnagar, India 
twiprasasajal@gmail.com

Broccoli (Brassica oleracea var. italica) contains multiple nutrients with anti-cancer properties. Since, water 
and fertilizer are costly inputs, every effort must be taken to enhance its use efficiency by reducing their 
wastage. Drip fertigation, have been found to be very effective in achieving the higher water and fertilizer 
use efficiency in vegetable crops. Since broccoli is a new emerging vegetable crop in our country, there is 
limited information on application of water soluble fertilizer through drip fertigation, which have become 
recently available in the market. Keeping all the above concerned, the present study was undertaken 
at Vegetable Research Centre, G.B.P.U.A.T Pantnagar in order to determine the economic doses and 
scheduling of N, P and K through drip irrigation for broccoli cultivation. The experiment was laid out in 
Two factorial Randomized Block Design replicated thrice consisting of 2 factors viz. 5 fertigation levels ( 
F1- 120% of RDF, F2 -100% of RDF, F3 -80% of RDF, F4 - 60% of RDF and F5 – 40% of RDF ) and 3 scheduling 
(S1, S2 and S3) keeping conventional method as control . Growth parameters like plant height, number of 
leaves, plant spread, leaf area and yield parameters like head size and yield per ha were found significantly 
higher with drip fertigation and found lowest in conventional method of fertilizer application. As far as 
resource use efficiency and Benefit cost ratio is concerned it was maximum in drip fertigation as compared 
to traditional method of fertilizer application.
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Abstract No. 897

Off season production of broccoli in different protected structures for higher income 
in north Indian plains

Praveen K Singh, Neelam Patel, Ramesh Kumar 
CPCT, ICAR-I.A.R.I., New Delhi, India 
pksingh128@gmail.com

Broccoli is a cool season crop and grown during winter season when temperature varied from 16-18 0 C. 
Mostly the crop is easily available from Nov. to Feb. in the northern plains, during this period most of the 
farmers grow this crop but due to more availability of produce, farmer gets cheaper rates. If the produce 
is available off season/ extended season the grower will get the higher rates and the produce will be 
available almost round the year. Keeping this in view a study was conducted at Center for Protected 
Cultivation Technology, Indian Agricultural Research Institute, Pusa, New Delhi. The Crop was grown in 
three environments namely insect proof net house, shade net having shade percentage of 50 % and in 
the open field on March 4, 2016 and harvested on May 3, 2017. Maximum head weight was recorded 
in insect proof net house (198.6 gm) which is significantly higher than the open field head weight. By 
practicing such little modifications for growing the broccoli crop, availability season can be extended 
and higher returns can be obtained

Abstract No. 898

SSR polymorphism studies on mango (Mangifera indica L.)

Megha R1, Sanjay Kumar Singh1, Manish Srivastav1, Jai Prakash1, Supradip Saha2, Vinod .3
1Department of Fruits and Horticultural Technology, ICAR- Indian Agricultural Research Institute, New Delhi 110 
012 , new delhi, India. 2*Diviison of Agricultural Chemicals, ICAR- Indian Agricultural Research Institute, New Delhi 
110 012 , new delhi, India.3** Division of Genetics, ICAR- National Bureau of Plant Genetic Resources, ICAR- Indian 
Agricultural Research Institute, New Delhi 110 012, new delhi, India 
meghagd1195@gmail.com

Mango (Mangifera indica L.) belongs to the family Anacardiaceae and referred as “King of fruits” in Indian 
sub-continent. It is one of the remunerative and important fruit crop of India with an annual production 
of 20.07 million tonnes from an area of 2.26 million ha (NHB, 2017-18). The advancement made in genome 
resource generation in mango in terms of identification of large number of new SSRs from whole genome 
sequence and transcriptomic data may be utilised for identification of polymorphic SSRs among parental 
mango genotypes. In the present study, total 50 new hypervariable SSRs (HMSSR) have been screened 
against parental mango genotypes Amrapali and Sensation. Out of which, 19 HMSSRs were polymorphic, 
20 HMSSRs were monomorphic and 11 HMSSRs did not amplify. The polymorphic HMSSRs were further 
used for ascertaining the hybridity of progenies obtained from Amrapali x Sensation cross. Primers 
HMSSR35, HMSSR36, HMSSR55, HMSSR56, HMSSR57, HMSSR60 and HMSSR62 were found to be efficient 
to ascertain the hybridity of progenies. Hyper variable SSRs (generated from mango genomic data) are 
the DNA markers of choice for genetic analysis in mango due to their abundance, high polymorphism 
and simple assays. The results would be further used in understanding the segregation of these locus in 
the bi-parental progenies developed from crossing these parental genotypes, genetic linkage mapping 
and identification of QTLs for assisting genetic improvement in mango.
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Abstract No. 903

Foraging behaviour of honey bees in parental lines of mid maturity group cauliflower 
hybrid

Vinod Deshmukh1, Sudipta Basu2, S K Chakrabarty3, Mohammad Athar3, Pritam Kalia3

1ICAR- Indian Agricultural Research Institute, New Delhi-110012 , New Delhi-110012, India. 2ICAR-Indian Agricultural 
Research Institute , New Delhi-110012, India. 3ICAR- Indian Agricultural Research Institute, New Delhi-110012, India 
vinodiari1@gmail.com

Cauliflower (Brassica oleracea var. botrytis L.) is a popular winter vegetable in India. Pollinator plays an 
important role in hybrid seed production of cross pollinated crop. Cauliflower being an   entomophilous 
crop, cross pollination is facilitated  by insect visitors predominantly honey bees. Pollinating efficiency of 
honeybees depend on their abundance, foraging duration, foraging rate and pollen carrying capacity of 
individual bees. A study was conducted with the parental lines (CMS and male fertile lines) of CMS based   
cauliflower hybrids in 2016-17 at ICAR-Indian Agricultural Research Institute, New Delhi. The parental lines 
were grown in the ratio of 3:1 and 4:1 (Female: Male). Foraging behaviour of honey bees  was studied 
at three different time i.e 10:00 AM, 12:00 noon and 3:00 PM. Total number of bees visiting per minute 
was significantly higher in male fertile lines as compared to male sterile one, due to attractive flower 
colour, pollen and high nectar content. In male sterile line, nectar collecting bees were more against 
pollen collecting one. Conversely, pollen gatherers were more in male fertile lines. Foraging frequency 
i.e. movement of bees were high within male fertile line compared to movement between male sterile 
and male fertile line. Time spent by honey bee on single flower was more during at 3:00 PM (16.18 sec) 
as compared to 10:00 AM (14.23 sec) and 12:00 noon (9.26 sec). Honey bees play an important role in 
improving seed setting and hybrid seed yield in cauliflower.

Abstract No. 904

Morphological studies on interspecific hybrids between Citrullus lanatus L. and its wild 
species

Jayanta Jamatia1, Harshwardhan Choudhary1, B. Vanlalneihi2

1Indian Agricultural research Institute, New Delhi, India. 2Indian Institute of Horticultural Research, Bangaluru, India 
jayantajamatia15@gmail.com

The present investigation was carried out in watermelon and with its wild species to obtain interspecific 
crosses. The genus Citrullus involving two wild relatives of C.lanatus var. citroides (DWM 32 & DWM 35) 
(diploid, 2n = 22), a wild perennial C. colocynthis and Sugar Baby (diploid, 2n =22). The genotypes DWM 
32, DWM 35 and DWM 210 used as male parents and Sugar Baby as female parent. The interspecific 
crosses yield three hybrids. The F1 progeny resembles mostly with C. colocynthis for many characters like 
perennial growth habit, leaf colour and leaf lobing, flower colour, and bitter spongy pulp of fruit and 
bitterness of flesh as well as seeds. Some characters like fruit shape and rind pattern on ripening, shape 
and colour of seeds resembled to that of cultivated type Sugar Baby. The fruit size, seed size and flesh 
colour were found to be somewhat intermediate between C. colocynthis, C. lanatus var. citroides and C. 
lanatus var. lanatus. There is variation in the expression of three different F1 progenies from wild relatives 
in response to WBNV. The main aim is to transfer resistance traits from wild into cultivated for future crop 
improvement studies
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Abstract No. 906

Studies on variability, heritability and genetic advance for various parameters in carrot 
(Daucus carota var. sativa L.)

Hemant Ghemeray1,2, R Veeree Gowda2

1IARI, New Delhi, India. 2IIHR, Bengaluru, India 
hghemeray@gmail.com

Carrot (Daucus carota L.) is an important root vegetable crop which is a rich source of the carotenoids 
having main sources of the provitamin A and other health-promoting attributes. The present study 
was carried out at the Indian Institute of Horticulture Research, Bengaluru, during the winter season of 
2015 with twenty-five carrot genotypes. The genotypes were evaluated on the basis of plant height, a 
number of leaves per plant, individual root weight, root length, root diameter, root-shoot ratio, ten root 
weight, days required to maturity, root yield per hectare, dry matter content, TSS and total carotenoid. All 
characters under study showed highly significant differences among genotypes for different characters. 
The highest genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) was 
observed for total carotenoid (31.74) and the size of the root (29.87). Almost all the characters exhibited 
high heritability recorded (50.67 to 95.54%) and highest range for genetic advance value % means was 
also observed form 11.17 to 63.92 %. High heritability in broad sense indicated that a large proportion of 
phenotypic variance was attributable to the genotypic variance and less influenced by the environment, 
which indicates that these traits are likely to respond better to selection.

Abstract No. 913

Characterization of carnation (Dianthus caryophyllus L.) genotypes using molecular 
markers

Pooja Sharma1, Sita Ram Dhiman2, Amarjith Kaur Nath2

1Dr YS Parmar UHF, Solan, India. 2Dr YS Parmar UHF, Nauni, Solan, India 
10pooja.sharma94@gmail.com

Carnation genotypes  viz., Tempo, Bizet, Gwen, Tasman, White Wedding, Diana Yellow, Jurano, Pirandello, 
Dona, Hermis, Master, Gaudiana and mutants viz., UHFSCar-1, UHFSCar-2, UHFSCar-3, UHFSCar-4, 
UHFSCar-5, UHFSCar-6, UHFSCar-7 and UHFSCar-10 were characterised using Random Amplified 
Polymorphic DNA (RAPD), Simple Sequence Repeats (ISSR) and Simple Sequence Repeats (SSR) DNA 
markers. Out of  10 primers used, 8 RAPD, 7 ISSR and 7 SSR amplified genomic DNA. Out of 71 RAPD markers 
obtained, 67 were polymorphic. Ninety six ISSR markers were polymorphic out of 99 . Bands amplified by 
SSR primers were 41, out of which 39 were polymorphic. Unique RAPD, ISSR and SSR markers obtained 
were 20, 25 and 8, respectively. Percentage of polymorphism ranged from 70.00 to 94.74 for RAPD primers, 
83.33 to 94.44 for ISSR primers and 83.33 to 92.85 for SSR primers. Polymorphic information content (PIC) 
value for RAPD primers ranged from 0.39-0.49 and resolving power (Rp) ranged from 24-62. PIC value for 
ISSR primers ranged from 0.27-0.49 and Rp ranged from 32-70. For SSR primers, PIC value ranged from 
0.00-0.79 and Rp ranged from 10-66. Jaccard’s similarity matrix was developed and dendrograms were 
generated using NTSYSpc version 2.20. Similarity index was computed based on Jaccard’s coefficient and 
used for cluster analysis based on UPGMA. The findings of the present investigations indicated high genetic 
diversity in carnation genotypes and mutants which could be useful in carnation breeding programmes. 
Unique bands obtained for carnation genotypes and mutants could be used for varietal identification 
and release of mutants as new varieties.
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Abstract No. 922

Diversity in pollinator population, foraging behaviour and effect on pod setting and 
hybrid seed yield of CMS based cauliflower hybrids

Sudipta Basu, S.K. Lal, Mohammad Athar, Vinod Gulabrao Deshmukh, Debjani Dey, S.K Chakrabarty, P Kalia 
ICAR-IARI, New Delhi, India 
sudipta_basu@yahoo.com

Self-incompatibility is being successfully exploited for commercial hybrid development in cauliflower, 
but sole dependency on self-incompatibility based parental lines for hybrid development and problems 
of their maintenance led to the development of CMS based hybrids. ICAR- Indian Agricultural Research 
Institute has developed Ogura cytoplasm based hybrids in early maturity group of cauliflower which  are 
in advance stages of release. Commercial acceptance of hybrids, depends mainly on timely availability of 
hybrid seed. In the investigation the diversity in pollinator  population, foraging behaviour and their role 
on  seed yield and quality   of    early maturity  cauliflower hybrids were studied. The parental lines were 
planted in 3:1 row ratio (F:M). Cauliflower is highly cross pollinated crop with  pollination facilitated by insect 
pollinators. The major pollinators visiting parental lines were Apis florae Fabr., Apisdorsata, Campsomeris 
sp. and Apis mellifera Linn with dipterans and syrphid flies. Among them, Apis mellifera was pre-dominant 
pollinator. The pollinators showed diurnal variations, higher and lesser visits were between 12.00-14.00h 
and 14.00-16.00h respectively. The pollen and nectar gatherers were highest between 12.00-14.00h 
whereas  nectar and pollen  gatherers between 14.00-16.00h and 10.00-12.00h respectively. The time of 
visit/bee/flower  ranged from 5 to 8 sec on CMS and 8-16 sec on fertile counterparts. Pod set  per cent 
ranged from 10-58% in CMS and 30-85% in fertile parents. Seed yield (15.0-22.5g/plant) and quality 
(germination above 95%) was significantly higher in rows nearer to pollen parents. The study helped in 
understanding role of pollinators in enhancing  hybrid seed production  of cauliflower hybrids.

Abstract No. 926

Effect of planting method and crop geometry on plant growth, seed yield and quality 
of bitter gourd (Momordica charantia)

Satish Budania, V.K. Pandita, Sudipta Basu, Ashwani Kumar, B.S. Tomar, Naveen Singh 
ICAR-IARI, New Delhi, India 
sudipta_basu@yahoo.com

Bitter gourd is important vegetable crop of India. In India, the crop productivity is low due to   non 
availability of quality seeds at an affordable cost. Maintenance of optimum plant density and support 
through  trellis system to vine during seed production assures high seed yield and quality in bitter gourd. 
The present investigation was carried out at ICAR-IARI Regional Station, Karnal during spring-summer 
2017, to study the effect planting method and crop geometry on seed yield and quality of bitter gourd 
(Momordica charantia). Seeds of Pusa Vishesh were sown at three different spacing viz; 30cm, 45cm and 
60 cm with a row spacing of 2m under trellis and bed-furrow method of planting. The results indicated 
that planting method and crop geometry had no significant effect on field emergence percentage, days to 
first male and female flower opening and vegetative growth of the vine. But planting under trellis method 
with 2.0 m x 0.45m spacing exhibited significantly higher number of fruits/plant (13.3), fruit weight (82.5g) 
and length (15.8cm), number of seed/fruit (30.3) and seed yield (173.3 Kg/ha) as compared to bed- furrow 
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system and spacings; S1(2.0m x 0.30m) and S3 (2.0m x 0.60m). Seed germination (83.2%), seedling vigour 
index-I (3061) and seedling vigour index-II (25.6) were higher with better membrane integrity and storage 
potential in trellis method with 2.0 m x 0.45m (S2)  spacing as compared to other combinations. The study 
concluded that   planting geometry had significant influence on seed yield and quality of bitter gourd. 

Abstract No. 941

Potential of Trichoderma harzianum and AM fungi to replace inorganic fertilizers for 
production of Zizyphus mauritiana Lamk. in agri-horti system.

Sudhir Kumar, Rajendra Prasad, Inder Dev, Anil Kumar , Veeresh Kumar 
Central Agroforestry Research Institute, Jhansi, India 
dr65sudhirkumar@yahoo.co.in

Present study was conducted to assess whether recommended doses of inorganic fertilizer (RDF) can be 
curtailed by using  bio- inoculants such as Trichoderma harzianum and  AM fungi without compromising 
yield and quality of   ber (Zizyphus mauritiana  Lamk.) fruits    in   agri-horti system under semi-arid 
region of Central India. Field trial consisted of ten treatments, viz., T1: 100% RDF (recommended dose 
of fertilizers),  T2: T1+ Sesame- Lentil,  T3: 75% RDF,  T4: T3+ Sesame- Lentil,  T5: T3+ AM, T6: T5+ Sesame- 
Lentil,  T7: T3 + Trichoderma harzianum, T8: T7+ Sesame- Lentil,  T9: T3 + AM + Trichoderma  harzianum + 
Sesame- Lentil and  T10: Sesame- Lentil ( pure crop), laid out in  Randomized Block Design with three 
replications having six plants  of ber in each treatment at the spacing of 6m x 8m. Sesame (variety G-1) 
was grown in summer and lentil (variety DPL 62) in winter season. Findings revealed that fresh pruned 
material, fruit length, number of fruits and fruit yield were significantly higher in treatments T7(8.35 kg 
per plant), T3 (3.12 cm), T1 and T8 (1481.22 and 1477.53 per plant )and T8 (23.02 kg per plant) respectively. 
Treatments T10 and T6 recorded highest seed yield of sesame (704 and 695 kg per ha) and lentil (1069 and 
1017 kg per ha), respectively. Conclusively,  Trichoderma harzianum is capable of reducing 25%  dose of 
inorganic  fertilizer in ber without affecting the yield and quality of fruits when planted with intercrop, 
whereas AM produces  sesame and lentil yield at par with pure crop. 

Abstract No. 953

Genetic fidelity analysis of in vitro regenerated endangered species of Tylophora indica 
using flow cytometry

Jyoti mamgain, A Mujib 
Jamia Hamdard University, Delhi, India 
jyotimamgain93@gmail.com

Tylophora indica (Burm.f.) Merrill is an important indigenous medicinal plant having multifarious uses. 
The roots of plant contain a potential anti- tumour alkaloid tylophorinidine. It is used as a good natural 
perseverant of food and is also useful in manufacture of extra fine fabrics. Due to over-exploitation 
and lack of organized cultivation, wild population of this plant is declining very fast.To overcome 
unorganised cultivation and over-exploitation, tissue culture is a powerful tool for quality and rapid 
propagation of plants. Leaf from field-grown plants proved to be an effective explant for the establishment 
of culture.Callus induction from leaf was obtained on Murashige and Skoog (1962) basal medium 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 556

Plant Sciences (Horticultural Crops)Day-2 :  22 February, 2019

supplemented with 2,4-dichlorophenoxy aceticacid (0.5–2.0 mg/l). Subculture of callus on regular 
intervals supplemented with Kinetin, benzylaminopurine and 2,4-D or only benzylaminopurine and 2,4- 
dichlorophenoxyaceticacid  resulted in embryogenic callus with differentiation of embryos of various 
stages. Histological studies confirmed somatic embryogenenesis in Tylophoraindica. In order to assess 
genetic stability of in vitro regenerated plant, flow cytometric analysis was performed and  the 2C DNA 
level was compared with field grown Tylophora plant.

Abstract No. 973

Non-destructive assessment of total carotenoids in tomato fruits by using reflectance 
at single wavelength

Rajeev Kumar1, Vijay Paul1, Rakesh Pandey2, RN Sahoo3, VK Gupta3, SR Kushwaha1

1Division of Plant Physiology, ICAR- Indian Agricultural Research Institute , New Delhi, India. 2Division of Plant 
Physiology, ICAR- Indian Agricultural Research Institute Division of Plant Physiology, ICAR- Indian Agricultural 
Research Institute , New Delhi, India. 3Division of Agricultural Physics, ICAR- Indian Agricultural Research Institute 
Division of Agricultural Physics, ICAR- Indian Agricultural Research Institute , New Delhi, India 
rajeev09150@gmail.com

Availability of non-destructive methods of quality assessment is emerging as a growing need in the field 
of food science, postharvest technology and agri-industry. Lycopene, β-carotene, lutein, violaxanthin 
and zeaxanthin etc are the important carotenoids present in fruits and vegetables. Besides imparting 
colour they also provide dietary nutrition and health benefits to humans. This study is planned to find out 
reflectance based indices and then develop models for non-destructive estimation of total carotenoids 
in tomato fruits. Tomato fruits of different varieties were either directly harvested from plants at different 
ripening stages or fruits were harvested at green mature stage and then stored for 10 days. Reflectance 
of fruits was recorded with spectroradiometer (350 to 2500 nm) followed by actual estimation of total 
carotenoids (ranged from 2.15 to 112.25 µg g-1 FW). In total, seven models were developed. The best model 
was y [total carotenoids (µg g-1 FW)] = 1.6638x-1.353 (x is reflectance value at wavelength 582 nm) with 
RMSEC, RMSEP and biasness of 8.78, 7.65 and -0.12, respectively. The model was found to be valid across 
varieties, ripening stages and conditions like; plant harvested fruits (fresh) and stored fruits (aged). Thus, 
a simple, rapid and accurate model based on the reflectance at single wavelength in visible range was 
developed. Automation, phenotyping, screening, monitoring and sorting based on the content of total 
carotenoids can be the potential use of this technique with applicability in basic research, pharmaceutical 
sector, processing/value-addition industries and marketing where tomatoes serve as raw material. 

Abstract No. 982

Studies on chemical composition of leaf essential oils extracted from Eucalyptus 
citriodora (Hook.) K.D. Hill &L.A.S.Johnson from North –East India

Neelav Sarma1, Roktim Gogoi1, Rikraj Loying1, Sunita Munda1, Sudin Kumar Pandey1, Mohan Lal1, A K Misra2

1Medicinal, Economic and Aromatic Plant group, Biological Science and Technology Division CSIR-North East 
Institute of Science and Technology,, Jorhat Assam 785006, India. 2International Relation Division, Indian Council 
of Agricultural Research, Krishi Bhawan, Dr Rajendra Prasad Road,, New Delhi 110001, India 
akmisra@yahoo.com

The eucalyptus (Eucalyptus citriodora) leaf essential oils were used to perform disk diffusion assay for 
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bacteria and fungi. Four bacteria namely, Salmonella aureus (ATCC-11632), S. typhimurium (ATCC-13311), 
Bacillus subtilis (ATCC-11774) and B. cereus (ATCC - 10876) and  four fungi namely, Aspergillus niger (ATCC 
-16886), A. fumigatus (ATCC-204305), Saccharomyces cerevisiae (ATCC-9763) and Candida albicans were 
used for this study. DPPH assay was done to study antioxidant activity of the oil. Reducing Power assay for 
both leaf and floral essential oil was also performed. Flavonoid and phenolic content assay also showed 
positive results. The results showed that essential oil possesses antioxidant, anti-inflammatory and anti- 
microbial properties.

Abstract No. 988

Using vermicompost fertilizer as a culture medium to micropropagation of Thybrmra 
spicata medicinal plant.

Azizullah besharat1,2, KazemKamali Ali Abad2, Ali Akbar Waqar2, Elaheh Zamani2, Zahra Zareyan2

1Farah university , Farah, Afghanistan. 2Yazd Universiyt, yazd, Iran, Islamic Republic of 
basharat1393@gmail.com

The low cost of media components   forin vitro culture of Thybrmra spicata medicinal plant used 
were  vermicompost, normal sugar, coconut milk  for their potential to supply nutrients and to support 
growing explant    against conventional high cost  culture media. The Murashige and Skoog (MS) were 
used as a control culture medium supplemented with  sucrose 30 g/L and agar 8 g/L . In this experiment, 
MS salts and sucrose were replaced by using  vermicompost (65 g/L), normal sugar (30 g/L) ,  coconut 
milk (75 ml/L), and agar and were compared with control culture medium .  The results of showed that 
Thybrmra spicata cultivar was regenerated on control and combinations of alternative components. 
Modified medium was found as very efficient for shoot induction, multiplication and root formation. 
Vermicompost as nutritive source was found to be very effective in reducing cost of media per plantlet. 
Use of such alternatives can reduce the cost of media thereby minimizing the production cost of tissue 
cultured plants.

Abstract No. 989

Intriguing seed behaviour for desiccation and cryopreservation of palm species

Krishna Prakash1,2, Shephalika Amrapali3,2, Surendra K Malik4, Joemon Jacob5, Rekha Chaudhury6

1ICAR-CPCRI, Kasaragod, India. 2ICAR-IARI, New Delhi, India. 3ICAR-DFR, Pune, India. 4ICAR-Hq, New Delhi, India. 
5JNTBGRI, Thiruvananthapuram, India. 6ICAR-NBPGR, New Delhi, India 
krishna.prakash@icar.gov.in

In India, the palm family (Arecaceae) represented by 20 genera and about 96 species distributed in diverse 
climatic areas with wide variability and provide magnitude of useful products. They are harvested from 
wild stand and forests, cultivated in plantations and home gardens or used in landscaping indoor and 
outdoor environments. Our rural population is equally conversant with wild date palm (Phoenix sylvestris) 
and fishtail palm (Caryota sp.) which grow naturally in major parts of the country with a variety of uses, 
including extraction of sugary sap. Pigmy date palm (Phoenix roebelenii), fishtail palm (Caryota sp.) palas 
palm (Licuala grandis) and chinese fan palm (Livistona chinensis) are well known landscaping plants 
today. In an attempt to study seed biology and storage behaviour for desiccation tolerance and long-term 
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conservation, intriguing results obtained for different palm species. Seeds of Phoenix sylvestris, P. dactylifera 
and P. roebelenii tolerate to desiccation levels of upto 6%, with maximum 10% loss of germinability after 
cryopreservation, characterizes Phoenix species to be ‘Somewhat Orthodox’. Seeds of Caryotaurens, with 
initial moisture of 34% and 95% germinability, could not survive desiccation less than 27% moisture. Seeds 
of C. mitishaving initial moisture of 43% and germinability 52%, couldn’t survive moisture reduction less 
than 32%. Seeds of L. grandis and L. chinensis palm with initial 35 and 32 percent moisture and 66 and 
83 percent germination respectively; couldn’t withstand desiccation less than 20% moisture. Fresh and 
desiccated seeds of C. urens, C. mitis, L. grandis and L. chinensis failed to  germinate after cryoexposure.

Abstract No. 1016

Morphological and molecular characterization of Indian Rough lemon (Citrus jambhiri 
Lush., Rutaceae) using RAPD, ISSR and SSR markers

Rohini M R1, Surendra Kumar Malik2, Rekha Chaudhury3, Sankaran M4

1Indian Agricultural Research Institute, New Delhi, India. 2Indian Council of Agricultural Research, New Delhi, 
India. 3National Beureau of Plant Genetic Resources , New Delhi, India. 4Indian Institute of Horticultural Research, 
Bengaluru, India 
rohu20@gmail.com

Rough lemon (Citrus jambhiri Lush.) is one of the indigenous Citrus species of probable hybrid origin. In 
India, rough lemon is used as a rootstock for commercial plantations of citrus. The diverse genotypes 
constitute an important germplasm source to be utilized for future rootstock breeding for abiotic stress 
tolerance traits. Therefore, characterization of   this rootstock species is important. In this study, 38 
accessions of C. jambhiri collected from North east India, Foothills of Himalayas and South India were 
taken for investigation. Morphological characterization of 27 qualitative and 14 quantitative leaf, fruit and 
seed characters indicated the existence of wide morphological variability between the accessions. This 
variability can be attributed to the fact that this species is reported as a hybrid of mandarin and citron. 
Molecular characterization using 23 RAPD, 17 ISSR and 10 SSR primers detected 79.34 %, 80.72% and 
70.37% polymorphism respectively indicating existence of moderately high amount of polymorphism 
between the accessions. Although the correlation between the morphological and molecular data was 
low in the analysed accessions, both methods allowed fare clustering of accessions. Population genetic 
analysis revealed that accessions collected from North Eastern India were most diverse in terms of 
genetic diversity parameters. Genetic distance analysis of populations showed that the accessions from 
Himachal Pradesh and Punjab were most similar genetically owing to their similar ecological conditions 
of adaptation while populations collected from Himachal Pradesh and Karnataka were the most distinct 
genetically. SSR markers could detect sufficient genetic differentiation between the populations collected 
from different parts of India. 
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Abstract No. 1017

Assessment of genetic variability, heritability and genetic advance for mineral 
concentration in cabbage heads (Brassica oleracea var. capitata L.)

Abhishek Chura1,2, Prem Singh Negi1, Vandana Pandey1, Narendra Kumar Singh3

1Defence Institute of Bio Energy Research, Pithoragarh, India. 2National Innovation Foundation, Gandhi nagar, India. 
3G.B Pant University of Agriculture & Technology, Pant nager, India 
abhisboy@gmail.com, abhishekchura@ymail.com

Information on genetic variability, heritability and genetic advance helps in devising appropriate breeding 
strategy for improvement of various quantitative and qualitative traits.  In the present study nine genotypes 
of cabbage were used to determine genetic variability, heritability and genetic advance to improve mineral 
concentration through breeding approach. Highly significant differences among germplasm indicated 
the existence of adequate amount of variability. Mineral concentration differed 1.79 fold for Sodium, 3.01 
fold for potassium, 1.84 fold for calcium, 1.47 fold for manganese, 1.72 fold for copper, 2.52 fold for zinc, 
2.26 fold for iron and 2.21 fold for cobalt. High ratio of Vg/Vp for Iron, Zinc, Potassium and Sodium specify 
high transmissibility of mineral concentration. Modest differences in GCV and PCV specify lesser influence 
of environment for accumulation of mineral content in cabbage head. High heritability which provides 
measurement of the effectiveness with which selection can exploit the genetic variability, was observed 
for sodium, zinc, iron, potassium, calcium and cobalt. The information on variability, heritability and 
genetic advance indicates that improvement for mineral content in cabbage can be achieved using plant 
breeding approaches. 

Abstract No. 1023

Efficacy of soil and foliar application of macro and micronutrients on yield and quality 
of mango cv. ‘Dashehari’.

Pankaj Kumar, Ashok Singh 
GBPUAT, Pantnagar, India 
pankajhtmp@gmail.com

The experiment was carried out at Horticulture Research Centre, Pattharchatta, G. B. Pant University of 
Agriculture and Technology, Pantnagar, district- Udham Singh Nagar, Uttarakhand during the year 2015-
16. The experiment was laid out in RBD (Randomized Block Design) with 10 treatments and 3 replications. 
The results showed that the foliar application of macro and micronutrients exhibited improvement in fruit 
set, fruit yield, quality and nutrient status of soil and leaf. The investigation has shown that the application 
of RDF(1000 g N: 750 g P: 1000 g K ) + NPK: 20:20:20 @ 1% (2 spray: first-15 days and second- 45 days 
after fruit set) + foliar spray of ZnSO4 @ 0.4% + Boric acid @ 0.2% + CuSO4 @ 0.2% (2 spray at just before 
flowering and marble stage) was found very effective for increasing the yield ha-1 (22.82 tonnes), per cent 
increase in yield (197.41 %), fruit weight (254.60 g), fruit length (10.86 cm) and fruit width (5.65 cm). The 
content of TSS (19.18 0B), total sugar (15.38 %), total carotenoids (12.08 mg 100 g-1 pulp) and ascorbic 
acid (48.47 mg 100 g-1 pulp) were also increased with this treatment. Thus, it is concluded that the foliar 
application of NPK (20:20:20) @ 1 % + ZnSO4 @ 0.4 % + Boric acid @ 0.2 % + CuSO4 @ 0.2 % along with RDF 
(1000 g N: 750 g P: 1000 g K) may be adopted for improving the yield and quality of mango cv. Dashehari.
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Abstract No. 1039

Changes in various physio-biochemical parameters in papaya (Carica papaya L.) 
genotypes under low temperature regimes

Satyabrata Pradhan1, A.K. Goswami1, S.K. Singh1, Jai Prakash1, Suneha Goswami2, Naveenk Kumar Maurya1, 
C. Viswanathan3, Akshay Talukdar4

1Division of Fruits and Horticultural Technology, ICAR-IARI, New Delhi, India. 2Division of Biochemistry, ICAR-IARI, 
New Delhi, India. 3Division of Plant Physiology, ICARI-IARI, New Delhi, India. 4Division of Genetics, ICAR-IARI, New 
Delhi, India 
satyapdhn@gmail.com

Owing to the susceptibility of papaya (Carica papaya L.) to low temperature, the present study was 
conducted to study the changes induced in different physiological and biochemical parameters under 
low temperature regimes of complete controlled condition of National Phytotron Facility. A sharp decline 
in both the leaf transpiration rate and stomatal conductance was observed at the 26/16°C (day/night) 
temperature as compared to the control 28/18°C (day/night) in all five genotype of C. papaya, except 
the cold tolerant Vasconcellea cundinamarcensis. Low temperature regimes lead to destabilisation of 
cell membrane of all genotypes, and was most pronounced in the genotype Red Lady. The lowest 
membrane stability index (58.10%) was noted in Red Lady. Under the low temperature regimes, membrane 
peroxidation results in increase of the malondialdehyde (MDA) content and the lowest mean MDA content 
was noted in V. cundinamarcensis (26.62 µmol g-1FW) followed by P-9-5 (36.02 µmol g-1FW). Chlorophyll 
fluorescence study revealed that the genotype V. cundinamarcensis  (Fv/ Fm; 0.729) maintained the 
higher efficiency of PS II under the low temperature regimes, followed by P-9-5 (Fv/ Fm; 0.693). On the 
basis of results obtained from different physiological and biochemical parameters studied, it can be 
concluded that the P-9-5 and P-7-9 were tolerant to low temperature stress as pre-recognised genotype 
V. cundinamarcensis.  

Abstract No. 1040

Effect of low temperature exposure on physiological and biochemical traits of papaya 
genotypes under low temperature stress

Naveen Maurya, Amit Goswami, Sanjay Singh, Jai Prakash, Viswanathan Chinnusamy, Akshay Talukdar, 
Suneha Goswami, Satyabrata Pradhan 
Indian Agricultural Research Institute, New Delhi, India 
mauryanaveen123@gmail.com

Low temperature damage is a serious problem in papaya cultivation; however, the existing Carica 
genetic resources have not been evaluated systematically for cold hardiness. The present experiment 
was conducted under completely controlled conditions of National Phytotron Facility, ICAR-IARI, New 
Delhi to an understanding of the temperature and its interaction with physiological and biochemical 
parameters in five papaya genotypes PusaNanha, Red Lady, P-7-2, P-7-9, P-7-14 and one distant relative 
i.e., cold tolerant genus Vasconcellea cundinamarcensis. The maximum decrease in transpiration rate (E) 
under the decreasing temperature regimes was observed in P-7-14 (89.77%). Minimum percent decrease 
in stomatal conductance (gs) was recorded in V. cundinamarcensis (88.67%), while it was maximum in 
Red Lady (93.89%). The highest decrease in leaf RWC was noted in Red Lady (20.83%), while it was lowest 
in V. cundinamarcensis (13.47%) under the different low temperature regimes. The highest chlorophyll 
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content was observed in genotypes P-7-9 (48.15 SPAD value). The outcomes suggested a genotype-specific 
substantial increase of antioxidant enzymes activities, viz., superoxide dismutase (SOD), glutathione 
peroxidase (GPX), and ascorbate peroxidase (APX) under the cold treatment regimes. The highest percent 
increase of  SOD, GPX and APX activities were found in the cold tolerant genotype V. cundinamarcensis, 
while the highest increase in membrane lipid peroxidation activity was observed in PusaNanha at the 
16/ 06ºC (day/night) temperature regime over the control.

Abstract No. 1052

Genetic inheritance of fruit traits and seed coat colour in bitter gourd

P. Gangadhara Rao, Tusar Kanti Behera
IARI, New Delhi, India 
tusar@rediffmail.com 

Bitter gourd is an economically important medicinal and vegetable crop belongs to the family 
Cucurbitaceae. Present studies on genetic inheritance of fruit traits (ridgeness, tubercles and curviness) 
and seed coat colour will provide genetic information for development of new varieties and hybrids as 
per the consumer’s preference. The classical Chi-square (χ2) test was used to estimate the inheritance 
pattern of qualitative traits using six generations (P1, P2, F1, F2, BC1P1 and BC1P2; F3 generation as F2 for seed 
coat colour). Inheritance of fruit traits like  continuous ridges (Cr; in DBGS-54 × DBGS-2 and DBSS-54 × 
PusaVishesh; χ2 = 0.09; P = 0.76 and χ2 = 0.50; P = 0.48 respectively), tubercles (Tb; DBGS-54 × DBGS-2 and 
DBSS-54 × PusaVishesh; χ2 = 0.50; P = 0.48 and χ2 = 0.01; P = 0.92 respectively), fruit curviness (Cf; DBGS-
54 × DBGS-2; χ2 = 0.02; P = 0.89) and black seed coat colour (Bs; PusaAushadhi × DBGS-54 and DBGS-54 
× DBGS-2; χ2 = 0.73; P = 0.39 and χ2 = 0.02; P = 0.89 respectively) were found to be controlled by single 
dominant gene. Simple inheritance of these fruit traits will enable the bitter gourd breeder to incorporate 
these traits in hybrids. The black seed coat colour will act as a morphological marker for hybrid seed 
purity test too.

Abstract No. 1060

Optimization of extraction of natural dye from a lesser known flower- godetia

Ritu Jain, Babita Singh, SS Sindhu 
IARI, New Delhi, India 
ritujain.iari@gmail.com

Godetia is a beautiful bedding plant and can be used as cut flower, but the vaselife of this flower is very 
less, but due to its colour it has wide potential for extracting natural colour. Since, many countries have 
banned import and use of synthetic dyes due to toxic and allergic reactions, therefore, interest in the use 
of natural dyes has been growing rapidly. It has been suspected by researchers that synthetic dyes release 
harmful chemicals that are allergic, carcinogenic and detrimental to human health whereas natural dyes 
like turmeric are powerful antiseptic and are environment-friendly. Therefore, the present investigation 
was carried out  using fresh flowers of godetia to ascertain its potential for obtaining natural dye . The 
natural pigment present in flowers of pink godetia was extracted by using four different solvent extraction 
method (alkaline, acidic, alcoholic and aqua) to evaluate the best extraction method. It was observed that 
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50 % Hydrocholric acid (Hcl) i.e acidic extraction method was best for obtaining original colour followed 
by aqueous method in godetia flowers.

The three different mordants were used to set isolate dye on cotton fabric by forming a co-ordination 
complex. It is concluded that  the dye extracted from pink godetia flower can be used for coloration of 
fabrics, tinting of dry flowers, paper printing ink, leather, cosmetics, paint industries and preparation of 
other value added products.

Abstract No. 1062

Hydrogen peroxide signaling integrates with phytohormones during germination of 
magnetoprimed tomato seeds

Anjali Anand1, Archana Dayal1, Meenakshi Thakur1,2, Archana Koul1,3

1Indian Agricultural Research Institute, New Delhi, India. 2College of Horticulture and Forestry, Hamirpur (Himachal 
Pradesh), India. 3University of Jammu, Jammu, India 
thakurmeenakshi94@gmail.com

Seeds of tomato were magnetoprimed at 100 mT for 30 min followed by imbibition for 12 and 24 h at 
20°C to examine the biochemical and molecular changes involved in homeostasis of hydrogen peroxide 
(H2O2) and its signaling associated with hormone interactions to promote vigor. The relative expression 
of genes involved in the synthesis of H2O2 like amine oxidase, NADPH oxidase and superoxide dismutase 
increased in magnetoprimed tomato seeds as compared to unprimed seeds with major contribution from 
amine oxidase. Amongst the genes involved in scavenging of H2O2 (catalase, ascorbate peroxidase and 
metallothionein) to maintain homeostasis for its further action as a signaling molecule, metallothionein 
showed a 14.4-fold increase in transcript abundance in primed seeds. We report in our study the regulation 
of oxidative signaling through metallothionein to exhibit the improved seedling vigor in magnetoprimed 
tomato seeds. Metallothionein, besides receptor for activated C kinase 1 (RACK 1) also plays an important 
role in reactive oxygen species mediated signal transduction pathway. Increased activities of catalase and 
ascorbate peroxidase were observed at 12 and 24 h of imbibition in magnetoprimed seeds to maintain H2O2 
levels in primed seeds. The oxidative signaling by H2O2 finally results in favoring decreased abscisic acid/
gibberellic acid (ABA/GA3) ratio in primed seeds by affecting the upregulation of ABA 8′-hydroxylase and 
GA3oxidase1 suggesting the role of hydrogen peroxide in germination of magnetoprimed tomato seeds. 

Abstract No. 1076

Doubling farmers income through quality planting materials of tuber crops under seed 
village in tribal area of Kerala

Muthuraj Raman, James George, Sunitha Rajan, Sheela MN, Makeshkumar Thangaraj
ICAR-CTCRI, Thiruvananthapuram, India 
drmuthuraj29@yahoo.co.in

Tuber crops  productivity is very low due to continued cultivation of local cultivars, using low quality 
planting material and non availability of improved varieties. A total  of 50 farmers each were selected 
from Sholayur panchayat at Attapadi tribal in Palakkad district and Thavinchal panchayat tribal region 
of Wayanad.  Planting material of improved varieties of grater yam of Sree Keerthi, SreeKarthika, Sree 
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Roopa, Sree Shilpa  and Kovur-1 were distributed. Training programme were conducted on scientific 
cultivation practices. Tribal   farmer got an average yield 2.80 kg to 3.70kg per plant at Sholayur. The 
average tuber yield was 35- 40 t ha-1. From an area 0.10 acre, farmer produced good quality of virus free 
planting material of 1.5 t greater yam tuber in the Sholayur. At Thavinchal, the yield ranged from 2.0 to 
3.20 kg per plant, the average tuber yield was 28- 32 t ha-1. From an area 0.10 acre, farmer produced good 
quality of virus free planting material of 1000 kg greater yam tuber in the Thavinhal. The area expansion 
possible was estimated for 1000 ha over 3 year. The increase in income from greater yam crop was 1.6 
fold, with regard to utilization pattern, sale, consumption, distribution. The result revealed for the tribal 
communities indicated a 3.5 fold increase in the area under greater yam. 

Abstract No. 1077

Mutation breeding for improvement of kinnow mandarin

Sunil Kumar, Om Prakash Awasthi, Kuldeep Singh, Awtar Singh 
Division of Fruits &Horticultural Technology, ICAR- Indian Agricultural Research Institute, New Delhi, India 
mehtasunil98@gmail.com

Kinnow mandarin (Citrus nobilis x Citrus deliciosa) has become the most favoured choice cultivars of 
growers and consumers in India owing to its attractive orange-coloured fruits, high juice content, better 
yield and quality. However, some intrinsic traits like the presence of large number of seeds hinders 
consumers acceptability and acts as a stumbling block in processing of the fruits into juice due to 
enzymatic conversion of a non bitter precursor Limonate A ring Lactone (LARL) into intensely bitter 
limonin. Seedlessness is important in relation to fruit quality, and the production of fruits with few or no 
seeds has steadily increased. To fulfill consumer’s requirement and demand of the processing industry, 
conventional and non-conventional breeding techniques are commonly used by the horticulturist. In 
citrus, although, promising varieties have been released through conventional breeding, the technique is 
restricted by the complication of their genetic system, specific reproductive biology, facultative apomixis, 
polygenic nature of many traits, embryo abortion and long juvenile phase. The non-conventional tools 
such genetic enginnering is more precise techniques to transfer a desirable trait. However in the recent 
past many transgenic cultivars have been rejected by the consumers because of adverse effect on human 
health. Mutagenesis is a powerful tool to overcome the oligonic defect. It has contributed significantly 
to plant improvement and has made an outstanding impact on the productivity and economic value of 
some crops. Moreover the technique does not require detailed evaluation of resulting progeny as the 
new material is same except the targeted character. 

Abstract No. 1081

Effect of integrated nutrient management on yield and quality of guava (Psidium 
guajava L.) cv. L-49

S.K. Tyagi, S.S. Singh, S.P. Mishra, PawanSirothia , S.S. Gautam 
Mahatma Gandhi Chitrakoot Gramodaya Vishwa Vidyalaya, Chitrakoot, Satna (M.P.), India 
suniltyagikvk75@gmail.com

An experiment was conducted to study the effect of integrated nutrient management on yield and quality 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 564

Plant Sciences (Horticultural Crops)Day-2 :  22 February, 2019

of guava cv. L-49 at Instructional farm, Krishi Vigyan Kendra, Khargone (M.P.). The results revealed that the 
application of 50 % RDF+ 50 kg FYM + Azospirillium 100 g/ tree +PSB 100 g/ tree showed the maximum 
fruit length (7.69 cm), fruit diameter (7.75 cm), number of fruits per tree (318.23), fruit weight (238.27g), 
yield/tree (75.70 kg) and yield/ha (210.44q),TSS (12.44 0Brix), TSS/acid ratio (47.12), total sugars (8.32%), 
reducing sugars (4.20%), non-reducing sugars (4.12%), ascorbic acid (217.36 mg/100g pulp) and pectin 
(0.78%) contents with minimum content of acid (0.27%).

Abstract No. 1089

Development of protocol for in vitro rooting and hardening of doubled haploid line of 
African marigold (Tagetes errecta L.)

Uzma Mehraj, Sapna Panwar, Kanwar Pal Singh, Namita 
Division of Floriculture and Landscaping, ICAR- Indian Agricultural Research Institute, New Delhi, India 
uzmamehraj123@gmail.com

The doubled haploid line of African marigold variety local orange, derived through ovule culture, leaf 
explant were used as a source for in vitro regeneration and the elongated micro shoots generated, were 
transferred to the rooting medium consisting of ½ MS basal media supplemented with sucrose (60 g/l) 
and different auxin concentrations (IBA, NAA). Treatment with ½ MS + IBA (0.5 mg/l) was found best as it 
resulted in the lowest number of days for root initiation (3.44 days), highest number of roots per shoot 
(33.54), maximum rooting   (93.67 %). The longest roots (9.64 cm) were found in treatment with MS only (no 
hormones), but the roots produced were light green in colour, thin, lanky and showed poor performance, 
while roots produced in treatment with ½ MS supplemented with IBA (0.5 mg/l) were medium, although 
were shortest of all treatments (3.43cm), but were healthy, white, thick, vigorous and showed maximum 
survival. The rooted plants were then transferred to plastic pots containing different hardening media 
(soil, soilrite and mixture of cocopeat, vermiculite and perlite in the ratio of 1:1:1 (V/V)) with ½ MS medium 
containing only macro and micro-salts. The results showed that the treatment comprising of cocopeat, 
vermiculite and perlite in the ratio of 1:1:1(V/V) was best, as it showed maximum survival after 15 days 
(96.80 %), 30 days (95.00 %) and 45 days (95.00 %); maximum shoot length after 15 days (12.50 cm), 30 
days (15.46 cm) and 45 days (23.4 cm) and maximum number of leaves per plant (18.60). 

Abstract No. 1105

Valorisation of peels from mosambi and kinnow for the production of nutraceuticals

Rohan Sarkar, Supradip Saha 
Indian Agricultural Research Institute, New Delhi, India 
rohan1994sarkar@gmail.com

India is one of the largest producers of citrus fruits which in turn lead to generate a huge amount of wastes 
mainly as peels, storehouse of different bio-active constituents. In this study different constituents focusing 
mainly on essential oil, pectic substances and polyphenols specially naringin were extracted from two 
citrus cvs. Mosambi (C. sinensis) and Kinnow (C. nobilis x C. deliciosa) . Essential oil was extracted by hydro-
distillation method which yielded around 0.56% and 0.67% oil from Mosambi and Kinnow respectively. 
Pectin was extracted using HCl acidified water and this was done after extracting and without extracting 
volatile oils from the peels. Yield was recorded as 6.13% and 6.07% from Mosambi and 6.76% and 7.12% 
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from Kinnow peels after extracting and without extracting oils, respectively. Equivalent weight and 
methoxyl contents were evaluated for extracted pectin and it was 543.5 and 625.0,whereas, methoxyl 
content was 14.64% and 19.23% for Mosambi and Kinnow, respectively. Simultaneously naringin was 
also extracted from peels using hot ethanol and purified by ethylacetate partitioning method that gave 
around 1.10% and 1.78% yield of naringin from Mosambi and Kinnow, respectively. Purity of naringin 
was checked by HPLC using water-acetonitrile (30:70) as mobile phase and C18 stationary phase. Purity 
percentage was measured by co-eluting standard naringin, which provided 83.7% and 82.6% purity for 
naringin in case of Mosambi and Kinnow respectively. This study can be helpful to utilize wastes generated 
from different citrus sources for developing suitable bio-active/nutraceutical compounds.

Abstract No. 1134

Breeding and evaluation of gladiolus hybrids for earliness and maximization of flower/
corms traits

Kishan Swaroop
Division of Floriculture and Landscaping, NEW DELHI, India 
kishan.swaroop@rediffmail.com

Gladiolus is an exciting flower, a flower of perfection, without which no landscape garden looks complete. 
The present experiments were conducted at the Research Farm of the Floriculture and Landscaping, ICAR-
I.A.R.I.,New Delhi. The results indicated that Melody Open Seedling, Chandni x Snow Princess and P-16-1 x 
Eurovision flowered in 75.00 to 83.00 days after planting; while Smokey Lady x Mayur took 111.0 days and 
Pink Parassol Open Seedling flowered in 109.00 days after planting. Hybrids such as Salmon Queen Open 
Seedling, Yellow Stone x Melody, Bindiya x Creamy Green, Green Pasture x Regency, American Beauty x 
Green Willow and Pink Parassol Open Seedling recorded maximum plant height, 154.33, 150.00, 144.66, 
144.33 and 136.00 cm respectively. The spike length and rachis length also recorded maximum by same 
hybrids. Number of florets per spike, 21.00, 20.66, 20.00, 19.33 and 19.00 recorded in hybrids such as 
Yellow Stone x Melody, Salmon Queen Open Seedling, Bindiya x Creamy Green, Melody Open Seedling, 
Ave  x Mayur, Mayur x Green Willow, Green Lilac Open Seedling, Vidushi (Mutant) and Mayur x Howard 
respectively.  Number of corms per plant 3.0 or more than 3.0 had also produced by many hybrids such 
as Yellow Stone x Melody, Melody Open Seedling, Smokey Lady x Oscar, (Miss America x C.G.) x Smokey 
Lady, Pink Parassol Open Seedling, Bindiya x Creamy Green, P-16-1 x Eurovision, Green Pasture x Regency, 
(Melody x Mayur) x Heady Wine and Salmon Queen Open Seedling respectively

Abstract No. 1163

Molecular marker based diversity study among high fruit yielding lines of Capsicum 
chinense Jacq. (Bhut Jolokia) from North East India

Joyashree Baruah, Mohan Lal 
CSIR-North East Institute of Science and Technology, Jorhat, India 
joyashreebaruah@gmail.com

Capsicum chinense Jacq. (Bhut Jolokia) of family Solanaceae is one of the hottest chilli in the world, which 
contain higher capsaicin compared to other chilli species. It is a native crop of North East India with vast 
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morphological diversity. The objective of our study is to analyze molecular diversity of 120 high fruit 
yielding genotypes collected from four states (Nagaland, Assam, Arunachal Pradesh and Manipur) of 
North East India by using SSR marker. Bhut Jolokia germplasm were collected and planted in RBD at 
CSIR- NEIST experimental farm, Jorhat. From two season data 120 lines were selected based on higher 
fruit yielding capacity. DNA was extracted and the purity of the extracted DNA was checked by 0.8 % 
agarose gel followed by quantitative analysis using Nano Bio Spectrophotometer. PCR reaction were 
performed using 59 SSR primers, each mixture containing 6μL DNA, 1.6 μL each forward and  reverse 
primer, 10 μL Hi- Chrome PCR Master Mix and final volume adjusted with double distilled water. Total 62 
polymorphic bands were produced from 121 amplified bands with an average of 1.11 alleles per primer. 
Genetic parameters analyzed using Popgene software indicated that Nagaland population has higher 
diversity among the four region populations. Jaccard’s similarity coefficient between the genotypes 
ranged from 0.72 to 1.0, indicating greater variation between the germplasm. This result would help 
in identifying lines to be used as parents for traits specific breeding programme and in Bhut Jolokia 
germplasm conservation programme.

Abstract No. 1168

Estimation of heritability, genetic variances, correlation and association parameters 
in Cymbopogon winterianus

Sunita Munda, Sukriti Dutta, Mohan Lal 
CSIR-Northeast Institute of Science and Technology, JORHAT, India 
mundasuni26@gmail.com

Cymbopogon winterianus is cultivated worldwide for its industrial and pharmaceutical applications. 
Therefore development of new high herbage and oil yielding variety of this crop is necessary. Its yield is 
dependent on various environmental factors which influences the genetic variability helpful for selection 
of crops with desirable traits. Seventy two germplasms were collected from different parts of Northeast 
India in the year 2015 and planted in a complete randomized block design with three replications. All 
morphological, agronomical and oil quality data were recorded for three years (2015-2018). Variability 
parameters, association studies and correlation between characters were estimated from the three year 
pooled data. The GCV was slightly lower than the PCV of all the studied traits except for citronellal content 
which is almost equal. High genetic advance with high heritability (H2 BS) was observed in tillers/bush 
(79.518; 98.5%), herbage yield (63.441; 96%), citronellal content (69.250; 96.8%), oil yield percentage 
(42.522; 84.8%). It indicated that additive gene action govern these characters thereby making the selection 
effective. Similarly path coefficient analysis revealed that traits like leaves/bush and plant height are the 
major contributing factors for the herbage yield. While, tillers/bush, herbage yield, leaf breadth, length 
of basal sheath, leaf length are the direct factors responsible for essential oil yield. This study will provide 
better criteria for the selection of high herbage and essential oil yielding lines of C. winterianus which 
will be beneficial directly for the improvement of crop and indirectly for the upliftment of the society. 
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Abstract No. 1169

Identification of polymorphic hypervariable SSRs between amrapali and sensation 
mango (Mangifera indica L.) genotypes

Sridhar Ramachandra1, Manish Srivastav2, Sanjay Kumar Singh1, Nagaraja A1, Nimisha Sharma1, Neha 
Sharma1, Rakesh Singh3, Nagendra Kumar Singh4

1Division of Fruits and Horticultural Technology, ICAR- Indian Agricultural Research Institute, New Delhi, India. 2Division 
of Fruits and Horticultural Technology, ICAR- Indian Agricultural Research Institute, New Delhi , India. 3Division of 
Genomic Resources, ICAR- National Bureau of Plant Genetic Resources, New Delhi , India. 4National Research Centre 
for Plant Biotechnology, New Delhi, India 
sridhar.clk@gmail.com

Mango(Mangifera indica L.) known as “King of the fruits” in India has historical, religious and economic 
importance. Although, few high quality mango cultivars had gained the recognition in international 
markets, but considerable cultivar improvement is needed. Fruit quality and appearance are the important 
considerations shaping the aptness of cultivars for domestic and export markets. Draft genome sequence 
in mango offers unprecedented opportunities for genomics assisted crop improvement via enabling access 
to the genome-wide genetic markers. Hyper variable SSRs are the DNA markers of choice for genetic 
analysis in mango due to their abundance, high polymorphism and simple assays. In the present study, 
245 hypervariable mango SSR markers (HMSSRs) were used for identification of polymorphic SSRs between 
parental mango genotypes Amrapali and Sensation. Out of which, 109 HMSSRs were polymorphic, 122 
HMSSRs were monomorphic and 15 SSRs did not amplify. Most of the polymorphic primers amplicons 
size varied between 200 to 300 bps, and four primers have shown the multiple allele loci in either of 
the parents.The results would be further used in understanding the segregation of these loci in the bi-
parental progeny population obtained, development of linkage map, analyzing marker trait association 
and identification of quantitative trait loci (QTLs) for marker assisted breeding in mango.

Abstract No. 1176

Assessment of role of old leaves in floral bud emergence in Kinnow (Citrus nobilis Lour 
× Citrus deliciosa Tenora)

Madhubala Thakre, Poonam Yadav, M.K. Verma, Bhupinder Singh 
ICAR-IARI, NEW DELHI, India 
madhubalathakre27@gmail.com

Kinnow (Citrus nobilis Lour × Citrus deliciosa Tenora) being evergreen has different dynamics with respect 
to source-sink relationship. Kinnow bears new inflorescence leaves along with floral buds on old branches 
after completion of about 10-11 months of fruit bearing. The gap between fruit harvesting and flowering 
for next season crop is merely one month. These events make source-sink relationship in Kinnow more 
interesting, and also intensify the role of old leaves. Hence, an experiment was conducted to know the 
role of old leaves in emergence of new inflorescence leaves and floral buds using 14C labeling. There were 
three treatments T1: basal leaves on a branch were radio-labeled; T2: middle leaves on a branch were 
radio-labeled, and T3: upper leaves on a branch were radio-labeled. Partitioning and accumulation of 14C 
into old leaves, new leaves and floral buds were measured after ~one month of radio-labeling. Results 
showed that the older basal whorl leaves retained the highest photo-assimilates (carbon retention ratio 
(CR) = tissue 14C/total 14C, 0.78) followed by middle (CR, 0.72) and apical leaves (CR, 0.63). Middle whorl 
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leaves contributed maximum towards the floral bud emergence i.e., 15% and 17% more than the basal 
and upper whorl leaves, respectively. The study clearly shows that the pruning of the upper leaves is not 
likely to affect fruit productivity since it is the middle leaves and not the basal or the upper leaves that 
contribute carbon resources majorly to regulate the bud development.   

Abstract No. 1222

Presence of both the alleles of Ty-3 gene in tomato confers higher resistance to Tomato 
leaf curl New Delhi virus

Suman Lata
IARI, New Delhi, India 
sumanlata3@gmail.com

The tomato leaf curl New Delhi virus (ToLCNDV) is most predominant disease and causes huge economic 
loss in tomato, chilli, cucurbits and cotton. The tomato genotypes having Ty-2 and Ty-3 genes incorporated 
through molecular breeding were grown in national phytotron facility, IARI. The tomato seedlings (25-
30 day old) were inoculated with Agrobacterium tumefaciens strain EHA105 using syringe infiltration 
procedure. The entire protocol was repeated after 7 days. The seedlings started ToLCNDV virus symptoms 
after 25-30 days of first inoculation. To estimate ToLCNDV viral titre, leaf samples were collected from tomato 
seedlings after 30 days of agroinoculation. Total RNA was isolated and one µg of RNA was taken for cDNA 
synthesis using Applied biosystem cDNA synthesis kit with random hexamers following manufacturer’s 
instructions. qRT–PCR was performed on Real–time PCR system (Roche Light Cycler- 96) using SYBR® 
Green PCR Master Mix (Roche). AC4 specific primers were used for viral titre estimation. EF1 transcript 
levels were used to normalize variations among samples and relative expression was calculated using 
-ΔΔCT method. For each genotype two biological and three technical replicates were taken. AC4 transcript 
level in the resistance check (EC814916) was taken as calibrator. AC4 transcript level was highest (8-10 
log fold) in the susceptible check (Pusa Ruby). However, AC4 transcript level was 6 log fold lower in 
genotypes carrying Ty-3 gene in homozygous condition as compared to genotypes, carrying Ty-3 gene in 
heterozygous condition. The study emphasizes the utilization of both alleles of Ty-3 for durable resistance 
to ToLCNDV disease. 

Abstract No. 1223

A method of insect assisted controlled pollination in oil palm (Elaeis guineensis jacq.)

G Ravichandram1, L Sarvanan2, R K Mathur1, P Kalidas1

1ICAR-IIOPR, Pedavagi, India. 2ICAR-SBI, Coimbatore, India 
G.Ravichandran@icar.gov.in

In oil palm, hybridisation is a basic requirement in breeding of high yields, dwarfness etc., and also for 
the production of hybrid seeds through controlled pollination. This necessitates bagging of female 
inflorescence and pollination for three times continuously in three days. This is generally done through 
climbing or ladder to reach the crown region of palm.   This is very cumbersome, time taking and requires lot 
of dragging. In oil palm, tenera (D x P) hybrid seeds are produced for commercial plantation due to its high 
mesocarp oil content, which is a cross between dura (D) and pisifera(P) through isolation  and controlled 
pollination. We demonstrated that the pollination could be effected through utilising the pollinating 
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weevil under controlled condition, which is not reported any where so far. Here, the pollinating weevils 
were sent through a device to the female flower shortly after anthesis, along with desired pollen. Results 
indicate that weevil along with pollen could reach a height of 22 feet in 6 minutes in a controlled condition. 
Fruit set was normal, other parameters like fruit ratio, seed germination and seedling establishment are 
on par with manual pollination.  This method is a novel, labour effective and opened a new way forward 
for controlled animated pollination to produce hybrids in plants.

Abstract No. 1231

Standardization of in-vitro protocol for direct regeneration from leaf explants of 
marigold

Kanwar Pal Singh, Amit, M Pavnesh Kumar Verma 
Division of Floriculture and Landscaping, IARI, New Delhi, New Delhi, India 
kanwariari@gmail.com

Marigold is one of the important flowers crops of India as it is grown for loose flower production, pot 
culture, bedding etc. throughout the country. In India, among the loose flower crops, marigold  ranks first 
and is gaining popularity day by day because of demand of its flowers  for extraction of natural colours 
(carotenoids), poultry feed, pharmaceutical purposes etc., in addition  to aesthetic uses. Being highly cross 
pollinated crop, vegetative propagation of marigold plays an important role in maintaining its varieties/
lines in pure form. Keeping that in view, a protocol has been developed for direct induction of adventitious 
shoots from leaf explants derived from in-vitro raised plantlets of marigold variety Dainty Marietta. Seeds 
of marigold variety Dainty Marietta were grown under in-vitro conditions and leaves from these in-vitro 
grown plantlets were taken for shoot regeneration studies. Leaves were cut into small pieces and then 
inoculated on modified MS medium supplemented with various concentrations of BAP and NAA in different 
combinations along with sucrose (30 g/l) and agar (8 g/l). Studies revealed that best regeneration (direct) 
from leaf explants was recorded with 2.0 mg/l BAP + 1.0 mg/l NAA. Regenerated shoots were sub cultured 
on MS medium (without hormones) and are being maintained in-vitro for further studies. 

Abstract No. 1256

Screening of alien Brassica species for black rot disease (Xanthomonas campestris pv. 
campestris)

Brij Bihari Sharma1, Pritam Kalia1, Shrawan Singh1, Dinesh Singh2, B.S Tomar1

1Division of Vegetable Science, IARI , New Delhi, India. 2Division of Plant Pathology, IARI, New Delhi, India 
brij9851@gmail.com

Cauliflower is cultivated  across the seasons but its production suffers from many biotic and abiotic stresses 
resulting in the yield and quality loss. Black rot (Xanthomonas campestris pv. campestris) is one of the most 
devastating disease in cauliflower worldwide. Since chemical control is being challenging and hazardous 
health and environment. Thus, its necessity to develop black rot resistant varieties/hybrids. Since there 
is a dearth of availability of resistance to black rot disease in B. oleracea (C genome), therefore exploring 
potential reservoirs for black rot resistance in alien Brassicas (A and B genomes) becomes inevitable.In 
total 25 accessions of Brassica spp. were screened against Xcc race 1, 4 and during mid-Nov to mid-Dec 
2014-2017. The artificial inoculation was carried out by standard ‘dip and cut method’ at 10 points per 
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leaf on young leaves in 3 replications and disease reactions were recorded in severity and percent disease 
incidence at 30 days after inoculation. The screening results indicate that one accession of B. carinata, 
and B. napus, two accessions of B. juncea and all accessions of B. nigra were found highly resistant against 
Xcc race 1, 4 and 6, while Pusa Meghna and Pusa Sharad were reported highly susceptible. The inbred 
lines viz., B. napus (BN-2), B. juncea(Pusa Vijaya, Pusa Bold) B. carinata (NPC-9), B. nigra (IC56072, IC560690, 
EC289661, Sangam, IC-247) will be useful to develop black rot resistant pre-breeding stock in vegetable 
Brassicas especially in cauliflower using in vitro embryo rescue and or somatic hybridization. 

Abstract No. 1264

Genetic variability studies associated with bunch quality and raisin recovery in grapes 
grown under Pune conditions

R.G.Somkuwar, Vrishali A. Bhor, A.K. Sharma 
ICAR-NRC Grapes, Pune, India 
rgsgrapes@gmail.com

Grape is important fruit crops of the country with rich source of nutritional components. Improvement 
program for grape depends on variability present among different genotypes. The available genotypes 
with phenotypically superior characters may not always results better and therefore becomes essential to 
select genotypes based on genetical base like heritability, genetic advance and magnitude of coefficient 
of variability. The present investigation was carried out to study the genetic variability for biochemical 
and bunch quality parameters in 24 grape genotypes. The observations on bunch and berry quality, raisin 
recovery and biochemical contents in grapes were recorded. High coefficient of variations (phenotypic 
and genotypic) was observed for average bunch weight followed by biochemical parameters (proline, 
total tannin and seeds/berry). The estimated heritability exhibited 100% for carbohydrates, reducing 
sugar, protein and proline. High heritability associated with high genetic advance as percent of mean 
(GAM) was recorded for average bunch weight, total tannin, total proline and total protein content, while 
low heritability coupled with corresponding low GAM was observed for berry diameter and seeds/berry. 
Among the genotypes studied, Kali Sahebi showed highest performance for most of the yield attributes, 
days for harvesting and biochemical constituents like total phenol, total anthocyanin and colour intensity) 
followed by Kishmish Maldovski and Carolina Black Rose. Among the different genotypes, Kanai Local 
performed poorer for most of the biochemical parameters and yield attributes. It was concluded that the 
variability present in the available genotypes can help to develop suitable variety with yield and better 
quality attribute.

Abstract No. 1265

Effect of nutrient stress on physiology and biochemical parameters of various turmeric 
(Curcuma longa) varieties

Haarisha CB, Kamlesh Kumar Meena, Narendra Pratap Singh, Ajay Sorty
ICAR-NIASM, BARAMATI, India 
harisha.cb@gmail.com

Turmeric is an important spice as well as a medicinal plant which are being used from ancient time in 
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Indian traditional medicine. Turmeric is moisture and nutrient exhaustive crop which needs good soil 
moisture and nutrients throughout crop growth period for its growth and development. Abiotic stress 
such as a poor nutrient status of soil or no application of fertilizers leads to severe crop loss may be due 
to poor vegetative growth and rhizome development. In this view the experiment was carried out at 
ICAR-National Institute of Abiotic Stress Management, Baramati to find out the effect of nutrient stress on 
physiology and biochemical characters of different Indian turmeric varieties. Two nutrient treatments with 
zero fertilizers and the full dose of fertilizers were applied to 16 varieties. The results revealed that zero 
nutrient application leads to higher oxidative stress such as superoxide dismutase, catalases and higher 
phenolic content in turmeric leaves. Photosynthetic rate of turmeric plant is found severely reduced in 
non-fertilized plants (16.5 µm/m2/s) as compared to the higher photosynthetic rate in fully fertilized plants 
(22.7 µm/m2/s). Among 16 different varieties, Megha turmeric and NDH-98 recorded higher photosynthetic 
rate and pigments such as chlorophyll along with less oxidative stress enzymes as compared to Suguna, 
Varna, Roma which are affected more due to nutrient stress. Leaf volatile oil content (0.7%) and leaf area 
was also higher in Megha turmeric variety. Nutrient stress and poor soil condition affected the turmeric 
crop physiology and essential oil content of the leaves. 

Abstract No. 1269

Neutraceutical: A new perspective for utilization of fruit crops

M F Ahmed, Rajni R
BAU, Bhagalpur, India 
feza@rediffmail.com

Fruits contain various beneficial compounds that possess biological activities and can be used as 
pharmaceutical and nutraceutical products. Fruits in diet have been associated with a lowered risk of 
chronic diseases due to their vitamin and mineral content and also contain health-protective compounds 
like antioxidant and anti-inflammatory compounds. Most of the fruits contain polyphenolic components 
that can promote antioxidant potential on human health. Additionally, anti-inflammatory, antibacterial, 
antifungal and chemo preventive effects are associated with the various fruits. Besides polyphenols, 
other compounds such as xanthones, carotenoids, saponins also exhibit health effects. Fruits have the 
potential to develop nutritional ingredients and supplements, causing a change in the perception of 
horticultural crops and products and helps in anaerobic digestion.  Wild plant species are of interest to the 
food industry because of their ability to replace synthetic chemicals and nutraceuticals. The nutritional, 
economical, and sociocultural values of some neglected and underutilized natural resources have not 
yet been fully exploited. Underutilized fruits could represent an opportunity for growers to gain access to 
these special markets where consumers are more focused on highly nutritive contents that are capable 
of preventing degenerative diseases. The development of specific horticultural models for nutraceutical 
fruit production could be an interesting opportunity to obtain a highly standardized raw material for 
fresh or derived products. 
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Abstract No. 1289

Development of vertical farming technology for Peri-urban & Urban Horticulture

Neelam Patel1, Mairaj Hussain1, P K Singh1, M C Singh1, Gaurav Singh1,2, Sumit Pal1

1IARI, New Delhi, India. 2Amity University, Uttar Pardesh, Noida, India 
np_wtc@yahoo.com

Vertical farming system has been proposed as an engineering solution to increase productivity per unit 
area by extending plant cultivation into the vertical dimension, thus enhancing land use efficiency for 
crop production. There is lack of design of vertical farming structures and production guidelines for 
growing the vegetables in the vertical farming system. This aspect needs immediate attention from 
the researchers, as in the absence of suitable technologies, adoption of this technique will be difficult. 
Application of renewable energy and its linkage with the vertical farming system with availability of low 
cost solar panels is again a challenge. Efforts are being made to develop and standardize the vertical 
farming technology for urban and peri-urban horticulture to produce their own fresh and safe vegetables 
at their homes. Vertical farming technology development includes design of structures, selection of soil less 
media, estimation of crop water demand, design and installation of solar driven drip irrigation system and 
economic analysis. Irrigation and fertigation system was scheduled to operate every day for five minutes 
to meet the crop water requirement by mixing nutrient in the tank of 450 litres of water tank. The yields of 
crops were observed as 140, 190, 120, 180, 150 and 200 gm per pot for knolkhol, cilantro leaves, lettuce, 
spinach and amaranths, respectively. The cost of making structure, growing material and nutrient solution 
were estimated as Rs. 28557.8, 55175.8, 4745.8 and 7956.80 for structures I, II and III and IV, respectively.

Abstract No.-1291

Integrated weed management in Japanese mint

I.B. Biradar1, Asha MR1, ,D Srikantaprasad1,2, T. N. Pushpa, 2, M.S. Kulkarni,2
1UHS, bagalkot, India. 2ARCC, Arabhavi, India 
dribbiradar@gmail.com

The study was initiated at KRCCH, Arabhavi during the year 2017-18 to standardize the Integrated 
weed  management in Menthol  mint in  northern  dry  zone    of  Karnataka. Menthol mint is a poor 
competitor with weeds. The different weed management practices were tried as treatments. Pre-emergent 
spray of Oxyfluorfen 23.5EC 0.25 kg a.i. /ha recorded significantly lower number of weeds (31.33 /m2) and 
weed dry weight   (19g /m2) which is followed by Oxyfluorfen (Pre) 23.5EC 0.25 kg a.i. /ha integrated with 
inter-cultivation (34 /m2 and 20 g /m2 respectively) when compare to weed free 41.66 / m2 and 22g /m2. 
Maximum number of weeds (172.66 /m2) and weed dry weight (140.33g /m2) was recorded in unweeded 
condition. The maximum herb yield (15.76 t/ha) is obtained in pre-emergent application of Oxyfluorfen 
23.5 EC @ 0.25 kg a.i. /ha which is followed by Oxyfluorfen  (Pre) 23.5 EC @ 0.25 kg a.i. /ha integrated with 
inter cultivation (13.95 t/ha)  compared to weed free 13.17 t/ha and minimum herb yield recorded in 
unwedded condition 1.08 t/ha. 
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Abstract No. 1302

Breeding antioxidant rich ‘Speciality cauliflowers’: a plant way to tackle human health

Shrawan Singh, P. Kalia, B.S.Tomar, Rahul Kumar Meena 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
singhshrawan@rediffmail.com

Novel plants always attracted humans for use in health and nutrition purposes. Purple coloured cauliflower, 
broccoli and cabbage have special attraction from health conscious consumers due to rich anthocyanin 
content. Anthocyanins have strong free radical scavenging activity and thereby good for health. In 
cauliflower, purple (Pr) gene mutation confers an abnormal pattern of anthocyanin accumulation into curds 
and leaf axils. The study aimed to investigate genetics of Pr gene and influence of genetic background on 
anthocyanin content while introgressing the trait into Indian cauliflower. For this, F1 cross ‘DC-466’ (white 
curd, white flower)×‘DC-Purple cauliflower’ (purple curd, yellow flower) was made in mid-late maturity 
group cauliflower in Division of Vegetable Science, ICAR-IARI, New Delhi. All 30 F1 plants had light purple 
curds. Two plants were selfed by bud pollination to generate F2 population (173) and backcrossed to 
develop B1 (50; F1×DC-466) and B2 (40; F1×DC-Purple cauliflower). Evaluation of plants showed range of very 
light purple to dark purple curd, hence, two groups were made for present/absent of colour. The F2,

 B1 and B2 
populations segregated in purple: white curds in the ratio of 126: 47, 26:24 and 40:0, respectively, fitting 
well with the Mendelian ratio of single dominant gene for purple cruds. Anthocyanin content in F2 had 
wide range (3.81-48.21 mg/100gm). The F2 is advanced to F2:3. Linked DNA markers for Pr gene (Lin et al., 
2010) are evaluated for use in marker assisted breeding. This is another attempt after introgression of Or 
gene (beta-carotene) to develop nutrient rich speciality cauliflower for Indian consumers. 

Abstract No. 1312

Effect of potassium silicate on mealy bug infestation in papaya plants

Suvalaxmi P., D.K. Dash
OUAT, Bhubaneswar, India
suvalaxmipalei@gmail.com

The study objective was to determine whether potassium silicate application on papaya plants includes 
resistance to mealy bug, Paracoccus marginatus and decreases its infestation. The study was conducted on 
artificially infested seedlings under greenhouse as well as field conditions. The potassium silicate applied 
as soil and foliar application and its effect evaluated. Two doses of potassium silicate i.e. 2 and 4 liter per 
hectare applied at different times were tested, resulting in treatments with different spray frequencies. 
Mealy bugs were submitted to three assessments, 20, 30, 40 days after infestation counting the number 
of colony present on leaves. In laboratory, fertility life tables of P. marginatus fed with papaya leaves 
taken from plants of treatments receiving foliar application of potassium silicate were built. Physiological 
analyses of leaves were performed to assess the physiological components indicative of activation of 
defense mechanism of plants. The application of potassium silicate induced the production of plant 
defense substances reducing the net reproduction rate values. The content of phenolic compounds and 
total catalase activity was found to be increased in potassium silicate application. Both the concentration 
of potassium silicate was found to be increase the total amino acid in leaves. 
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Abstract No. 1326

Breeding for seedlessness in fruit crops: opportunities and obstacles

Theivanai M, Sunil Kumar Mehta, Kuldeep Singh, ReenaPrusty
Indian Agricultural Research Institute, New Delhi, India 
theivanaiiari2017@gmail.com

Current consumer and industrial preference towards seedless fruits attracted scientist to focus on 
this unique trait improvement in fruit crops for easy and comfortable consumption and processing. 
Seedless fruit development can be achieved through plant growth regulators in some fruit crops, but 
fruits like citrus have tremendous opportunity for industries in which seedlessness can be attained 
through intensive breeding. The traditional breeding method although provide way to   improve fruit 
crops, but have certain limitations such as long juvenility, apomictic mode of reproduction, sterility and 
incompatibility problems which complex the breeding programme. To overcome the complexity of 
traditional breeding, mutagenesis can be used as an effective tool for altering one or two traits without 
affecting the genetic background.  However, since mutation is a random event which also has the reversal 
chances lead us to search for alternative modern biotechnological tools. Approaches such as somatic 
hybridization, endosperm culture, in-ovulo embryo rescue and incorporation of desired target genes 
through cisgenics or transgenics are the useful tools for seedless fruit development through which genetic 
improvement could be achieved within a short period of time. The additional biotechnological tools such 
as standardization of regeneration protocol, embryo rescue, genome sequencing data and validation of 
progenies for seedlessness through marker-assisted selection (MAS) and polyploidy identification are 
must for attempting research in biotechnology. Hence, Each method of breeding have its own merit and 
demerit combining traditional breeding along with modern breeding leads to seedless fruit development.

Abstract No. 1331

Doubled haploids: Application and scope in vegetable crops

Amit Kumar Mathur
IARI, New Delhi, India 
amitmathur25793@gmail.com

Production of haploids and further doubling of their chromosomes has led to development of 
doubled haploids. The approaches to develop haploids includes in vivo methods like parthenogenesis, 
pseudogamy or chromosomal  elimination via wide hybridization and in vitro methods like anther culture 
or microsporogenesis which is successfully utilized in crops like cauliflower, broccoli, cabbage, eggplant, 
capsicum and potato, and gynogenesis, which is mainly employed in onion, sugarbeet and cucumber. Most 
commonly used chromosomal doubling agents includes colchicine, APM, trifluralin and oryzalin. Recent 
approaches employing CEN-H3 in arabidopsis has also further open the scope of haploid development. 
The doubled haploids can be easily utilized in developing inbred lines, fixation of heterosis, substitution 
and addition lines, mapping populations, genetic maps, QTL mapping, to study the mutation frequency 
and to recover recessive genes. Also, the homozygosity upto 100% can be achieved within 1-2 year 
through doubled haploids. However, genotypic dependency, low haploid frequency, skilled proficiency 
and high technical cost remains the major constraints in its full exploitation in several vegetable crops. 
Hence, combining the doubled haploid technology along with other breeding approaches have shown 
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a huge potential to achieve major breeding objectives.

Abstract No. 1350

Standardisation of organic matter and bio-inoculants for production of organically 
grown nursery plants of tea (Camellia sinensis (L.)O. Kuntze)

Himadri Bhattacharjee 1, Kaki Ranjit2

1Uttar Banga Krishi Viswavidyalaya ,CoochBehar , India. 2Dr. YSR Horticulture University ,Venkataramannagudem, India 
drhbhattaubkv@gmail.com 

For organic cultivation, one of the most important prerequisites is the production and availability 
of      organically grown planting materials. In the present investigation, single leaf cuttings of one 
vegetative clone (TV 26) and one biclonal seed stock (TS-462) were chosen. For standardization   of 
organic matter and bio-inoculants with soil, both the planting materials were grown for two years in black 
coloured polythene packets with six treatments of varying amounts of organic matter with or without 
addition of bio-inoculants,  including control (only soil, without any organic matter and bio-inoculants) 
replicated thrice. Statistical analysis of results indicated that nursery plants resulting from the sleeves 
treated with   vermicompost @ 50 g/sleeve with addition of 10.0 g biofertilizer mixture (Azospirilium, 
Azotobacter,  phosphate solubulizing bacteria,  Trichoderma and vesicular arbuscular mycorrhiza @  2.0 
g each) produced the planting materials with maximum  height, significantly higher number of leaves, 
girth of stem at collar region, number of branches up to 20 cm from the base, fresh weight and dry weight 
as compared to other treatments. 

Abstract No. 1387

Study on effect of time and grafting methods on propagation of mango in Chhattisgarh 
plain region

R.K. Bisen1, Ekta Usare1, J.R. Patel1, H.P. Agrawal1, C.R. Patel2, Geet Sharma1, S. Verma1

1BTC, IGAU, Bilaspur, India. 2KVK,IGAU, Raigarh, India 
jrpatel_fodder@rediffmail.com

The investigation was carried out during the year 2015-16 at Research Farm, BTCCARS, Bilaspur, (C.G.) 
under Factorial Randomized Block Design with 12 treatment combinations, consisted of four grafting 
times (July, August, September and October) and three grafting methods (veneer grafting, side grafting 
and epicotyls grafting). Observations related to growth parameters were recorded.Results revealed 
that there was significantly improved in studied all parameters with advancement in grafting time and 
methods. Their interaction was also found to be significant. Further, result on individual effect in respect 
to grafting time indicated that July month significantly increased early bud sprouting and leaf opening, 
scion length, number of leaves per graft, higher establishment and survival percentage followed by August. 
With regard to methods of grafting, side grafting performed best in most of the growth characters. The 
highest numbers of successful grafts were obtained when plants are grafted by side grafting. In respect 
of interaction of treatments, July grafted plants and side grafting observed maximum success in various 
growth characteristics except length of root stock, diameter of rootstock and height of grafted plants. 
However, grafting time July and side grafting resulted in early bud sprouting and leaf opening, length 
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of scion and diameter of scion, number of leaves. The highest graft establishment percentage, survival 
percentage were recorded in treatment combination of side grafting in July, which was followed by 
veneer grafting in August. Hence, among all the treatments side grafting in July was found to be suitable 
for higher success of mango propagation in C.G. region.

Abstract No. 1406

Sea Transport protocols from NRCB to boost banana export to Middle East and Europe 
: Success stories

Uma Subbaraya, Suresh P, Shiva KN, Thangavelu R, Kumar V 
ICAR - NRC Banana, Trichy, India 
umabinit@yahoo.co.in

ICAR- NRCB has ventured into the successful shipment of Indian Bananas to farthest places like gulf 
countries and European market. In the first study, Nendran variety was selected. With the air cargo charges 
alone is between $2 kg, large sum of money is being spent on transport. NRCB intervention was through 
pre-harvest management, post-harvest treatments for extending the shelf life. The reefer container with 
pre-cooled hands sent to Dubai. It took 13 days including 8 days of sea travel. The fruits were superior 
in terms of consumer acceptance at Dubai. Fair Export Pvt Ltd, started sailing 1000 tons of banana per 
year. Over all the company realizing the savings of Rs. 4 crore per year.  In the second study, to boost 
the Indian banana exports further to the European union, MoA was signed among TNAU, University of 
Udinae, Port of Trieste, Italy and TNBGF. NRCB was associated as the technical partner to provide end 
to end solutions. Upon arrival at the destination port, the report revealed that the cargo maintained it 
temperature throughout its voyage and has the retention temperature of 13-3-14.4′. Altogether the fruits 
with major defects were <6.19% while 84.88 % recorded the sound fingers thus the overall quality of the 
banana could be graded as Good -Fair.The success of these two projects on new transport by sea works 
out to be cheaper. This will enhance the volume of business from 5000 to 2 lakh containers per annum 
with the value of Rs. 5000 crores. 

Abstract No. 1414

Effect of plant growth regulator on growth and fruit yield of brinjal

Jellan Kropi1, Amit Pholongsa2

1Department of Horticulture, Biswanath College of Agriculture, Assam ,Biswanath Chariali, India. 2Directorate of 
Extension Education, Odisha University of Agriculture and Technology, Bhubaneswar, 751003, Odisha, Bhubaneswar, 
India 
jellankropi@gmail.com

The experiment was carried out in the Instructional cum Research Farm, College of Agriculture (AAU), 
Biswanath Chariali, Sonitpur district of Assam during 2014-15 in order to study the effect of plant growth 
regulators on growth and fruit yield of brinjal (Solanum melongena L.) cv. JC-1. The experiment was laid 
out in a Randomized Block Design with ten treatments and three replications. The details of treatment 
comprised of GA3 (25, 50 and 100 ppm), IAA (25, 50 and 100 ppm), NAA (25, 50 and 100 ppm) and control 
(distilled water). The result revealed that morphological characters with respect to plant height (93.70 
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cm), no. of leaves per plant (53.10) and no. of branches per plant (6.90) were significantly improved by GA3 
treatment at 100 ppm (T3). The maximum leaf area index (2.82) was recorded under GA3 at100 ppm (T3) 
while GA3 at 50 ppm (T2) recorded the highest (802.40 g) total dry weight per plant at harvest. However, 
the highest leaf chlorophyll content index (44.50) was recorded under treatment with NAA at 50 ppm 
(T8). The treatment with GA3 at 50 ppm (T2) exhibited significantly higher total number of flower per plant 
(38.49), number of fruit per plant (18.56) and fruit yield (1.58 kg/plant and 377 q/ha). It may be concluded 
from the experiments that GA3 proved to be the best in improving the morphological, physiological and 
yield attributing parameters in brinjal.

Abstract No. 1433

Flowering behaviour of Indian gooseberry (Phyllanthus emblica Linn.) under semi-arid 
condition of Haryana

Narendra Singh, Mukesh Kumar, Jeet Ram Sharma, Navya V Bhat 
CCS Haryana Agricultural University, Haryana, India, Hisar, India 
narendrahorti94@gmail.com

Performance of aonla (Phyllanthus emblica Linn.) germplasm was evaluated with respect to their flowering 
behaviour at Regional Research Station (CCS Haryana Agricultural University), Bawal, Haryana during 2017-
18. Flowering initiated in March and continued till April with the perceptibly short flowering duration (19-
33 days). The first fortnight of April was considered as a critical period for bloom. The flowering initiation 
was observed early in NA 10 (19 March- 25 March) and Chakaiya (20 March- 1 April). The number of male 
flowers, female flowers and the total number of flowers on 10 cm length of indeterminate branch varied 
from 650.67 to 1488.33, 4.33 to 12.33 and 657.1 to 1498.90, respectively. Sex ratio (male/female flower) 
was observed higher in seedlings as compared to those released cultivars. It ranged between 96.04 (NA 
6) and 262.28 (Seedling 1), under semi-arid environment of Haryana, India.

Abstract No. 1437

Genetic variability for growth, pod and quality attributes in germplasm of cluster bean 
[Cyamopsis tetragonoloba (L.) Taub.]

Dodla Rajashekhar reddy1, P Saidaiah1, k Ravinder Reddy1, S.R. Pandravada2

1SKLTSHU, Hyderabad, India. 2NBPGR, Hyderabad, India 
rajashekarsr3211@gmailcom

An investigation on variability for yield and yield attributes was carried out with fifty one cluster bean 
genotypes at College of Horticulture, Rajendra nagar, Sri Konda Laxman Telangana State Horticultural 
University, Hyderabad during summer 2017. All the sixteen characters studied had shown highly significant 
(at P=0.01) difference. The characters, viz., plant height, number of branches per plant, number of clusters 
per plant, number of pods per cluster, number of pods per plant, pod length, pod girth, pod weight, 
number of seeds per pod, pod yield per plant, pod yield per hectare, protein content, gum content 
and fibre content recorded high estimates of genotypic and phenotypic coefficients of variation, high 
heritability along with high genetic advance over mean indicating selection would be very effective for 
improvement of these characters.
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Abstract No. 1441

Studies on seed biology, pre-sowing treatment and seed storage in Impatiens talbotii 
Hook.

Krishna Avineerappa
College of Forestry, Sirsi, India. College of Forestry, Sirsi, India 
krishnaa@uasd.in

Impatiens talbotii Hook. is a rare and endangered ephemeral restricted to northern part of Central Western 
Ghats, specifically Uttara Kannada and Shimoga District of Karnataka.Information on seed biology, seed 
dormancy and storability of seed hinders the conservation strategy of the species was scanty. Thus, efforts 
were made in this study for boosting conservation as well for domestication of rare plants in large scale. 
The capsule colour changed from pale green to dark green upon maturity, and 16.3 mm length, 8.43 mm 
width, 0.91 mm thickness, 0.31 g weight, volume of 10 capsule was 3.80 cm3, density of 10 capsule was 
0.07 g/cc and number seeds per capsule were 8 in number. Similarly seed attributes such as seeds colour 
was  dark brown upon maturity, seed length, width, thickness, volume of 50 seeds, density of 50 seeds 
and test weight of 100 seeds were 3 mm, 2.12 mm, 1.28 mm, 0.14 cm3, 1.04 g/cc and 0.69 g respectively. 
Among, pre-sowing treatments highest germination (93%), germination rate (8.56), peak value (0.23) 
and high seedling vigour was observed in scarification + GA3 @ 100 ppm for 6 hours soaking   and 
produced high quality seedlings. Seeds stored at ambient relative humidity under cold storage showed 
higher germination of 83% and 58% at 30 and 180 days after storage respectively.Combination of seed 
scarification and GA3 @ 100 ppm for 6 hours soaking treatment was best dormancy breaking treatment. 
Seed stored at ambient relative humidity under cold temperature (5 oC) was best storage condition to 
maintain the viability.

Abstract No. 1449

Influence of IBA and PHB on regeneration of Kagzi lime (Citrus aurantifolia Swingle) 
through stem cutting

Rajneesh Kumar
CS Azad university of agriculture and technology, Kanpur, India 
aajraj14@gmail.com

Kagzilime propagated through hardwood cuttings with low percentage ofrooting. Investigations on 
influence of IBA and PHB (p-hydrobenzoic acid) on regeneration of cuttings were carried out during the year 
2017-18 at Horticulture Garden, College of Horticulture, C.S. Azad University of Agriculture and Technology, 
Kanpur. Minimum days to sprouting (20.64), maximum number of sprouts per cutting (5.88), maximum 
percentage of cuttings sprouted (17.68%), maximum length of sprouts (14.88 cm), maximum diameter 
of sprouts (3.28 cm), maximum number of roots per cutting (42.02), longest root (2.24 cm), diameter of 
root (6.24 cm), percentage of rooted cuttings (70.12%) and maximum survival percentage (82.66%) were 
recorded with treatment IBA 2500 ppm + PHB 1000 ppm (T9). The treatment with IBA 2000 ppm + PHB 1000 
ppm (T8) recorded maximum number of leaves (21.02) and maximum leaf length (6.38 cm). However, the 
maximum days to sprouting (32.00), minimum number of sprouts per cutting (3.64), minimum sprouting 
percentage (11.28%), minimum  length of sprout per cutting(7.85 cm), minimum diameter of sprouts 
(1.98 cm), minimum number of leaves per cutting (14.40), minimum length of leaves (4.10 cm), minimum 
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width of leaves(3.20 cm), minimum number of roots per cutting (29.80), minimum length of root (1.10 
cm),  minimum diameter of root (2.57 cm), minimum   rooted cuttings(48.02%)  and  lowest survival 
percentage (48.26%) were noted in control (T0).

Abstract No. 1470

Response of perennial fruit crops to climate change

T Sahoo1, Kalu Ram2, D Behera3

1ICAR-IARI, New Delhi, India. 2ICAR-IIHR, Bengaluru, India. 3Assam Agricultural University, Jorhat, India 
tanushreesahoo33@gmail.com

Climate change is the change in the state of the climate over time, whether due to natural variability or 
as a result of human activity. The perennial horticultural crop production is dependent on various factors 
such as temperature, water and nutrient availability, solar radiation, and carbon dioxide concentration. 
Under climate change, the chains of events triggering the flowering are getting disturbed, which ultimately 
hampers the economic yield of fruit crops. Any change in flowering not only affect fruit production, 
but also its composition. Perennial fruit crop production is not easily moved as the climatic nature of 
a region changes due to many factors including long re-establishment period, nearness to processing 
plants, availability of labour and accessible markets. In apple with insufficient chilling hours, flower buds 
produce fewer fruit clusters resulting in delayed bloom and harvest period. The lack of water especially 
during bloom-veraison and veraison-harvest period forced grapevines an advance in the harvest date 
and produced a significant decrease in yield. Innovative research, modelling, and field trials for low-input 
cropping systems that integrate existing knowledge to capitalize on the benefits of elevated CO2, while 
minimizing the input and costs, and temperature stresses are required to improve understanding in these 
crop species’ responses to climate change and will better address adaptation and mitigation needs in 
these highly important and complex cropping systems.

Abstract No. 1474

Use of plastic mulch along with drip irrigation for vegetable production in greenhouse

S Nagpal, S Malik
CCSHAU, Hisar, India 
nagpalshreya1998@gmail.com

Growing vegetables during extreme climatic conditions in greenhouses has greatly expanded in recent 
years due to its significant advantages. It has been accompanied by use of advanced Hi tech inputs 
such as use of Plastic Mulch along with Drip Irrigation. The main benefits of using plastic mulch include: 
increasing soil temperature, decreasing of water loss, increased yield, reduced nutrient leaching and 
improved nutrient uptake, getting early production, ensure full control of weeds, ensure maintenance 
of optimum soil water. Nowadays, a wide range of films are available. The wide variety of plastic mulch 
has different properties: reflect, absorb or transmit sunlight, determine a specific microclimate around 
a crop plant and inside of greenhouses is effective at reducing weed growth. Among the advantages of 
using drip irrigation method some are: maintaining moisture in the root system; prevention of excess 
surface water build-up and reduces evaporation; the low application rate and precise water control; 
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decreasing rate weed due to maintaining of not irrigated areas between plants; allow the use of fertilizer 
dispensers, chemicals and nutrients in controlled quantities; is economical to use with native landscapes 
in dry weather conditions. A conclusion from experiments shows that practicing of plastic mulch should 
be done differently depending on local climatic conditions. Further research in different climatic and soil 
conditions, storage and data processing will allow the development of a decision support methodologies, 
differentiated by climatic and edaphic features of different locations. The application of the adequate 
agricultural management system, according to the soil characteristics.

Abstract No. 1476

Effect of foliar sprays of calcium chloride, zinc sulfate and boric acid on storage life of 
southern highbush blueberry cultivar

Nanak Negi, SK Upadhyay 
CSKHPKV, Palampur, India 
nanak_negi@yahoo.co.in

This study was carried out at the Department of Horticulture and Agroforestry, CSK HPKV, Palampur, 
Himachal Pradesh, during 2018. For this study, preharvest foliar spray of CaCl2 (0.25% and 0.5 %), 
ZnSO4  (0.2% and 0.4%), boric acid (0.2% and 0.4% ) and combined applications of CaCl2+ZnSO4+boric 
acid  (0.25%+0.2%+0.2%) on southern highbush blueberry cv. Sharpblue was given.  These sprays were 
applied twice in one growing season, first at petal fall (second week of March) and second 15 days after 
first application. The fruits were harvested at maturity stage and stored in refrigerator in paper bags. 
During storage, data on periodical changes in fruit weight, TSS and decay was recorded. The rate of 
physiological weight loss of fruit was slow in fruits treated with CaCl2 and combined application of these 
nutrients as compared to  control. The TSS content increased upto 15 days of storage in refrigerated 
condition thereafter it decreased rapidly in fruits which were given either boric acid or untreated control. 
The preharvest treatments of CaCl2 increased the shelf life of blueberry as compared to control and the 
fruit decaying in terms of fruit softening which was less in fruits treated with CaCl2 and it was observed 
rapid in control. The foliar sprays of CaCl2 at 0.5 % as well as the combined application of nutrients resulted 
in the delaying of fruit softening process. The foliar applications of nutrients especially calcium might be 
useful for fruit storage intended for long distance marketing. 

Abstract No. 1477

Innovative interventions in nursery production technologies of important temperate 
fruit plants for quick multiplication and regular supply

Nanak Negi
CSKHPKV, Palampur, India 
nanak_negi@yahoo.co.in

The studies on stenting i.e. direct grafting and rooting and summer grafting techniques were conducted 
at CSKHPKV, Palampur on cherry, pear, apple, apricot, peach, plum and kiwi under polyhouse conditions 
with the objective of reducing the nursery raising duration. When plum cultivar Meriposa was grafted 
onto non-rooted cuttings of Pixy (clonal rootstock), the grafting success was recorded as high as 94.19 
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% with the production of saleable plants up to 90 %. Similarly, in sweet cherry, application of IBA at 5000 
ppm to the non-rooted cuttings of clonal rootstocks was found to be the best treatment as it increased 
root formation and subsequent growth of stentlings. Stentlings attained saleable height at the end of 
growing season with well-developed roots. Pear cv. Baggugosha on Qunice, apple on MM-111, apricot on 
Pixy plum and peach on Flordaguard responded satisfactorily to stenting method of plant multiplication. 
From these innovative method of plant propagation it can be concluded that, the simultaneously grafting 
and root development was not only possible in non-rooted cuttings of Pixy plum, colt cherry, MM-111, 
Flordaguard and cuttings of kiwi but this method can be commercially adopted to multiply these plants 
under polyhouse conditions. Furthermore, stenting- a rapid propagation method becomes more relevant 
when there are scarcity of planting materials for the expansion in acreage under these fruit crops and to 
ensure the regular supply of planting materials to the stakeholders.

Abstract No. 1479

Evaluation of potential nutrients in Citrullus lanatus L. and its wild species

Jayanta Jamatia
Indian agricultural Research Institute , New Delhi, India 
jayantajamatia15@gmail.com

Watermelon is a major cucurbitaceous vegetable crops and it possess many potential nutrient composition 
of potassium, sodium, copper, iron, manganese, calcium, magnesium and zinc content in watermelon was 
carried out in eighty different genotypes of watermelon including two wild species i.e Citrullus lanatus var. 
citroides and Citrullus colocynthis. The potential nutrient contents of the pulp, seeds and rind of watermelon 
were evaluated. The study was carried out in dried samples. K and Na  was estimated by using Systronics 
flame photometer 128, India Limited with facility of internal calibration.The other micronutrients like 
Cu, Fe, Mn, Ca, Mg and Zn content in plant sample were estimated from diacid digested fruit samples 
by using Inductively Coupled Plasma Mass Spectrometry or ICP-MS (Model NexION 300X, Perkin Elmer, 
USA). Results of the investigation revealed that potassium (369.93-8326.2), sodium (38.00-728.17), and 
zinc (0.03-18.11) has high amount in the most of the genotypes. Although some other minerals were 
also evaluated but then lower amount as compared to those nutrients. There is a huge variation in the 
nutrient composition in watermelon genotypes and content reflecting the high selection prospects for 
these traits to improve the performance through breeding programme.

Abstract No. 1515

Aeroponic garden towers -An innovation in transforming agriculture

Kirti Shukla
Chandra Shekhar Azad University of Agriculture and Technology, Kanpur City, India 
shukla3kirti@gmail.com 

Transformation of Indian agriculture has a long way to go. Garden towers can be used as new cheap, 
durable , environment friendly way to grow leafy crops , herbs and hearty fruiting crops. Garden towers 
work on the principle of Aeroponics. Garden towers are the need of the hour for bringing transformation 
in life of Indian farmers,as very small piece of land comes to each farmer and very high return cannot 
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be expected from such lands. This challenge gets amplified when farmers are in debt , they have least 
or no access to latest techniques, HYV seeds, pesticides , insecticides , herbicides and fertilizers. Garden 
tower can be setup in small space . Agricultural operations like tilling , weeding , can be removed. Only 
10% of water we use in normal gardening is used, so  water is saved. Also,it can be used when sunlight is 
less or during winters as it utilises fluroscent light as source alternative to sun. It uses both water & air to 
produce more colourful , better tasting & incredibly nutritious fruits , vegetables & herbs .  This process is 
continuous , providing fresh oxygen , water & nutrients to the roots of the plants. This Aeroponic process 
enables food crops to grow faster than they would in soil , so they can be harvested more often. It is 
convenient and easier to use and would help farmers to increase their income. 

Abstract No. 1535

Performance of hydroponics systems on growth and yield of leafy vegetables at trans-
Himalayan Ladakh region

Kaushal Kumar1, Nisha Sharma1,2, Somen Acharya1, Narendra Singh1, O P Chaurasia1

1Defence Institute of High Altitude Research (DIHAR), DRDO, Leh-Ladakh, India. 2University Seed Farm, Punjab 
Agriculture University ,Fatehgarh Sahib, India 
someniari@gmail.com

Currently hydroponic cultivation is gaining popularity all over the World because of efficient resources 
management and quality food production. In Ladakh region availability of water, poor soil fertility, very 
short agriculture season and extreme winter months are limiting factor for fresh vegetables production 
throughout the year. The experiment was conducted during summer season (May to September) of 2018 
under greenhouse condition at Defence Institute of High Altitude Research, DRDO, Leh-Ladakh. Different 
hydroponic systems viz. vertical and horizontal nutrient film technique (NFT) and non-circulated systems 
were evaluated for growth and yield performance of lettuce and spinach. At vertical NFT system significant 
enhancement of plant height (30.33 cm); root length (28.11 cm); leaf area (90.44 cm2) of spinach was 
observed as compared to non-circulated system. But for lettuce plant height was significantly higher (25.6 
cm) in non-circulated system as compared to vertical NFT system (19.2 cm) probably due to closer spacing 
at non-circulated system. Leaf chlorophyll and anthocyanin content was found higher in circulated NFT 
system. The yield of leafy greens were recorded highest at vertical NFT system (3.45 Kg/m2 lettuce and 
3.15Kg/m2 spinach respectively) and minimum yield was recorded at non-circulated System (2.12Kg/m2 
lettuce and 1.35Kg/m2 spinach respectively) at time of harvesting. Early harvesting was also achieved at 
NFT system as compared to non-circulated hydroponic system. Hydroponics farming can play a great 
contribution in areas with limitation of soil and water and for the poorer and landless people.

Abstract No. 1539

Variability induced in M2 populations of papaya through gamma irradiation

Kanhaiya Singh, Jai Prakash, Amit Kumar Goswami, Sanjay Kumar Singh 
ICAR-Indian Agricultural Research institute, New Delhi, India 
ksinghiari@yahoo.co.in

Mutation breeding is the most appropriate for improving one or two easily identifiable traits in an 
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otherwise well accepted breeding lines or commercial variety. As regards mutation breeding in papaya, 
very little work has been done in India. Dwarfness and earliness in flowering are important traits in high 
density planting as breeding objective for improving papaya varieties for high yield with medium size 
fruits and good fruit quality. With these objectives, seeds of the gynodioecious papaya line P 7-2 were 
treated with gamma rays 0.1, 0.15, 0.2, 0.25 and 0.3 kGy. Wide variability was recorded for several traits 
in M2 populations. Minimum height at first flower initiation (99.8 cm), days to flower initiation (78.28) 
and nodes to first flowering (32.20) was noted in treatment 0.1kGy while maximum  height at first flower 
initiation (148.8 cm), days to flower initiation (87.46) and nodes to first flowering (40.24) was found in 
control. Maximum fruiting length (86.40 cm), number of fruits (54.8), weight of fruit (1.361 kg) and yield 
of fruit (54.26 kg/ plant) was recorded in 0.1 kGy treatment while minimum fruiting length (74.8 cm) in 0.3 
kGy treatment and number of fruits (35.2), weight of fruit ( 1.100 kg) and yield of fruit (37.5 kg) was found 
in control. Maximum pulp thickness (3.00 cm) was noted in the treatment 0.1 kGy followed by 2.75 cm in 
0.25 kGy and minimum in treatment 0.2 kGy. Maximum TSS (9.14 o Brix) was also recorded in treatment 
0.1 kGy and minimum (7.58 cm) in 0.3 kGy treatment. 

Abstract No. 1541

Colchicine induced ploidy manipulation in Kinnow mandarin and sweet orange: 
alterations in plant morphology and fruit quality

Awtar Singh, O.P. Awasthi, Sunil Kumar, Kuldeep Singh, S.K. Singh 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
awtar_saini@yahoo.co.in

Citrus trees are generally diploid species having 2n=18, which easily cross among genera producing 
fertile hybrids. For the induction of stable tetraploids, which are required for the production of seedless 
triploids, the budwood of Kinnow mandarin  (Citrus nobilis  Loureiro x C.  deliciosa Tenore)  and sweet 
orange (C. sinensis (L.) Osbeck) cv. Mosambi was treated with colchicine at the concentration of 0.00, 0.05, 
0.10, 0.15 and 0.20% for different periods (0, 2, 4, 6 and 8 hours). The bud survival after grafting on to the 
rough lemon rootstock and the subsequent plant growth showed significant variation by the colchicine 
concentration and treatment duration. The bud survival and plant growth decreased with increased 
colchicine concentration and treatment duration. In the surviving plants, alterations were recorded in plant 
height, leaf size and plant growth habit. Flowering was observed in the second year of planting in Mosambi 
and in third in Kinnow mandarin. Maximum flowering was recorded in 0.05% colchicine treatment followed 
by 0.20% and flowering was not at all recorded in 0.10% colchicine treatment. In Kinnow, all the fruit 
quality characteristics were observed at par amongst the colchicine treatments and the major difference 
was recorded for rind thickness, which was maximum in 0.10% colchicine concentration. Differences in 
fruit quality characteristics were observed amongst the plants of a particular treatment indicating the 
importance of individual plant selection. Further studies are in progress.
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Abstract No. 1542

Horticultural crops genetic resources in India: status, gaps and future thrust

KC Bhatt, S P Ahlawat, Anjula Pandey, R S Rathi, D P Semwal
ICAR-NBPGR, New Delhi, India 
kailash.bhatt@icar.gov.in

Horticultural crops genetic resources (HGR) are the most important components of human diet and also 
have enormous export potentials. These are being maintained in botanical gardens, field gene banks, 
orchards round the world. In India,  different stakeholders are maintaining  over 57,000 accessions  in 
about 130 horticultural crops. The Indian gene centre is rich reservoir of native HGRs due to its diverse 
agro-climatic conditions. ICAR-National Bureau of Plant Genetic Resources has assembled over 70000 
accessions belonging to vegetables (41936), fruits (10955), M&APs and spices (26946), orchids (663) 
in collaborative mode. Significant collections were made in  Solanum melongena  (6656),  Capsicum 
annuum (5607), Citrus spp. (1835), Curcuma longa (1676), Zingiberofficinale (1575), Coriandrum sativum 
(1222), Allium sativum (1007), etc. Though the efforts have been made in collection of commonly used HGRs, 
however many of these viz. gourds, cucumber, melons, broad bean, yams, karonda, kokum, temperate 
fruits, Chlorophytum spp., Aconitum spp., Swertiachirayita, Zanthoxylem spp., etc.  and many indigenous 
ornamentals are not adequately collected. Due attention should be paid on conservation of potential 
indigenous HGRs which can play an important role in the diversification of food. In addition, the wild HGRs 
are also important as these are rich in minerals and vitamins as compared to cultivated forms. Thus, the 
conservation of HGRs of potential value and their wild relatives is extremely important to use in breeding. 
In general, there is limited horticultural information available to base decisions on, whereas indigenous 
knowledge on the crops/species used by local communities should also be recorded. 

Abstract No. 1570

Pruning in Rose: a rejuvenation process in older rose plants for promoting growth & 
production

K. Guleria, S.V.S. Chaudhary
DR. YSP UHF Nauni, Solan, India 
guleriakriti@gmail.com

The canopy management is an important operation of rose cultivation for growing a productive healthy 
plant. With increasing age of plants, the quality & production ceases, thus, using plant growth regulators 
and establishing new plants to optimize growth and flowering in rose is costly and time consuming. A 
study was carried out at Dr Y.S. Parmar University of Horticulture and Forestry, Solan (HP) during 2014-
15 to measure the effects of pruning on Older Rose plants. The plants were pruned at different dates at 
one month intervals wef. 21st October, 2014 up to 20th February, 2015. The pruning performed on 20th 
December, 2014 is best suited for all growth and flowering parameters i.e. numbers of shoots (12.60), 
numbers of leaves (14.02), numbers of cut stems (11.30), stem length (62.16 cm), diameter of cut stem 
(10.48 mm), longer vase life (10.83 days), maximum weight of cut stem (41.33 g), numbers of flower buds 
(13.10), length of flower bud (50.35 mm), diameter of flower bud (40.25 mm), diameter of flower (10.41 
cm) and flower yield (13.23).The earliest flower bud initiation (36.17 days) and maximum pedicel length 
(9.20 cm) was seen in plants pruned on 20th February, 2015. Therefore, flower regulation in rose can also 
be achieved by pruning the plants at different time for obtaining flowers for longer &reoccuring duration 
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in the mid hills of HP and similar agro-climatic conditions. Hence, this can be concluded that pruning 
resulted best economically as well feasibly to enhance the growth and yield of older rose plants.

Abstract No. 1580

Determination of LD50 of gamma rays for induced mutation in papaya (Carica papaya L.)

Prativa Sahu, Dilip Kumar Das, Jotirmayee Lenka
Odisha University of Agriculture & Technology, Bhubaneswar, India 
agroprativa@yahoo.com

Mutation breeding is an effective way to enrich genetic variability in crop plants. Among the mutagens, 
gamma rays are the most commonly used mutagen in plants as it causes a high frequency of induced 
mutations. Hence, an optimum dose is highly desired to produce the high frequency of mutations with 
minimum killing of treated individuals. Therefore, the present investigation was undertaken to determine 
the LD50 of gamma rays in papaya. In the preliminary dosimetry study, seeds from two papaya varieties, 
Ranchi Local and Arka Surya were irradiated in a gamma chamber at Bhabha Atomic Research Centre 
(BARC), Mumbai with 7 different radiation doses ranging from 10 Gy to 70 Gy at every interval of 10 Gy.   
Prior to irradiation in one experiment, seeds were soaked overnight in water and surface-dried and in 
another experiment, seeds were immersed in water while irradiation. Radio sensitivity test of germinated 
seeds showed that LD50 was 34.5 Gy for pre-soaked seeds and 23.3 Gy for seeds immersed in water. From 
the analysis of GR50 and GR 30 for both the irradiated conditions, it was found that 41 Gy and 26 Gy was the 
most effective dose with maximum possibility of desirable mutation. Gamma rays significantly influenced 
the number of days taken for germination, germination and survival percentage, number of leaves, seedling 
height, seed vigour index in both the varieties of papaya. Morphological and biochemical characters also 
showed more variability in the treated doses as compare to control. This information would be highly 
useful for initiating mutation breeding programme in papaya.

Abstract No. 1581

Effect of plastic mulch on growth, yield and economics of chilli (Capsicum annuum L.)

S.K. Tyagi1, G.S. Kulmi1, M.L. Sharma 2, A.R. Khire2

1Krishi Vigyan Kendra ,Khargone, India. 2Zonal Agriculture Research Station, Khargone, India 
suniltyagikvk75@gmail.com 

A field experiment was conducted as Front Line Demonstration at farmers’ fields in Khargone (M.P.) during 
kharif season of the year 2016-17 and 2017-18 with view to assess the effect of plastic mulch on growth, 
yield and economics of chilli. Treatment T2 (30 Micron silver on black plastic mulch) recorded significantly 
maximum plant height (104.56 cm), number of structural branches per plant  (9.93), fruit length (16.48 
cm), fruit girth (1.29 cm), green fruit weight (8.19g), number of fruits per plant (212.80), dry red fruit 
weight per plant (267.50 g) and   dry red chilli yield (53.50 q/ha). The maximum net return per hectare 
of Rs 287856 ha-1 and benefit cost ratio (2.71) were recorded under treatment T2. However the minimum 
net return and benefit cost ratio were recorded in T1(control without mulch).
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Abstract No. 1586

New prospective dwarf root stock in temperate stone fruits for high density planting

Kallol Pramanick, Arun Shukla, Santosh Watpade, Jeetender Kumar 
ICAR-IARI, Shimla, India 
kallolpramanick@gmail.com

Different root stocks have been reported for different problems in stone fruits. In many cases, new root 
stocks are probably best suited for regional or prescription/niche planting rather than broad use over a 
large industry. Regional testing is the only way to determine each root stock’s best adaptation.The choice 
of root stocks depends mostly on climatic and soil conditions, which are usually more unsatisfactory in 
north-western Himalayan region. The length of the vegetation period, sum of temperatures and rain 
precipitations have significant effects on the root stock performance. Over the last so many years many 
Prunus species and hybrids have been tested as potential dwarf and semi dwarf root stocks for stone 
fruits particularly in temperate region. The most promising selections so far tested at ICAR-IARI Regional 
Station, Shimla have been Prunus persica Japan (Prunus japonica) which is generally used as ornamental 
plant. This root stock has shown high yield efficiency, precocity, graft compatibility and very small in 
size than the standard root stock. Based on the performance of this root stock on plant architecture 
(dwarfism), graft / budding compatibility, precocity, productivity, fruit size, fruit colour and quality, abiotic 
stress resistance (cold), biotic stress under testing, it has been recommended to use this promising dwarf 
rootstock for temperate stone fruits cultivation in high density planting and even in low chilling areas. 
Even it can be grown in pots, roof, containers, terrace, kitchen garden where little space is available for 
any kind of cultivation.

Abstract No. 1596

Development of New Hybrids of Okra for High Yield and Resistance to Bhendi Yellow 
Vein Mosaic Disease

Anjan Das1, Ramesh Kumar Yadav1, Harshwardhan Choudhary1, Yogesh Khade2

1ICAR- Indian Agriculture Research Institute, New Delhi, India. 2ICAR- Directorate of Onion and Garlic Research, 
Pune, India 
27anjan95@gmail.com

Okra [Abelmoschus esculentus (L.) Moench, 2n=2x=130] is one of the important vegetable crops of malvaceae 
family. Since most of the popular okra varieties developed by public sector and hybrids by private sector 
have become either susceptible to YVMV disease or showing variable level of tolerance. Therefore, to find 
out new specific F1 combinations having high yielding, quality fruits and resistance to YVMV disease, 30 
F1 hybrids (developed by Line × Tester fashion), 13 parents and one commercial check (Arka Nikita) were 
evaluated during kharif 2018 at Vegetable Research Field, ICAR-IARI, New Delhi. Earliest flowering was 
observed in DOV-1 × PusaSawani (41 days) followed by DOV-2 × PusaSawani (42 days). Yield per plant 
was recorded maximum in DOV-2 × PusaSawani (106.0 gm) followed by DOV-2 × Pusa Bhindi-5 (89.4 gm) 
and VRO-6 × Pusa Bhindi-5 (85.1 gm). YVMV symptom was first observed in PusaSawani after 26 days of 
sowing. Hybrids of VRO-6 × PusaSawani, DOV-62 × Pusa Bhindi-5 and DOV-6 × Pusa Bhindi-5 were free 
from YVMV upto 60 days of sowing. However, hybrids namely IC- 685583 × Pusa Bhindi-5, Arka Anamika 
× Pusa Bhindi-5, DOV-62 × PusaSawani, DOV-7 × PusaSawani and DOV-6 × PusaSawani were found to be 
free from YVMV disease even after 90 days of sowing. DOV-2× PusaSawani and DOV-2 × Pusa Bhindi-5 
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had higher content of antioxidant and high carotenoid. In general, DOV-92 and Pusa Bhindi-5 were found 
good combiner for YVMV resistance and PusaSawani and Pusa A-4 for high yield.

Abstract No. 1634

Why invasive pests in Ladakh and how pheromone technology is solution to codling 
moth and solution to other pests?

Barkat hussain1,2, Mushtaq Ahmad2

1SKUAST-K, Srinagar, India. 2HMAARI, Leh, India 
bhatbari@rediffmail.com

Ladakh is cold arid and is bordered with China and Pakistan. It is very important to explore the pathways 
for ecotourism concern to curtail the herbivore damage on the varied hosts. It is necessary to have a 
sound monitoring and surveillance at borders, check points and on high ways because insect have wings 
and do fly beyond the borders. Codling moth is a notorious pest globally and great importance has been 
attached to it with respect to its management. SPLAT technology  with one or two application of pesticides 
throughout the season resulted in almost zero percent infestation in some sites. Besides, we  have used 
the Shin- Etsu dispensers, manufactured from Japan but the results are excellent from SPLAT dispensers. 
The beauty of the SPLAT is that the chemical is embedded in wax and is trap less technology, resistant to 
temperature and slow and sustained release of chemical in the atmosphere without any health issues. The 
technology is so easy to apply that orchardist can have only few source points in his/her orchard either 
applied on branch or stem of the trees only once up to the harvesting of apple fruits. The major pest on 
apple in Ladakh is codling moth and marketing of fresh fruits is banned. The use of SPLAT technology is safe 
and without any health hazards and is having wide scope to have a pesticide free fruits for all stakeholders 
who are associated with this trade. Pheromone dispensers should be given a thought in India too.

Abstract No. 1649

Adoption of improved variety of snapmelon in hot arid regions of India: an impact 
assessment 

S. R. Meena, P. L. Saroj and M. K. Jatav 
ICAR- Central Institute for Arid Horticulture, Bikaner- 334 006, Rajasthan
srm.extn@gmail.com  

Cucurbitaceous vegetables are the largest group all vegetables grown in the hot arid regions of India. 
There are various potential and unique cucurbitaceous vegetables which are grown traditionally and 
being used/consumed widely from ancient time by the farmers/dwellers of these regions. Among such 
vegetables, the most accepted vegetable is snapmelon (Cucumis melo var. momordica).  Snapmelon is 
consumed throughout the year either in fresh or in different forms of value added products. It has great 
importance in socio-economic and livelihood security of the farmers/dwellers of the regions. They are 
very good sources of staple food stuff and income generation /entrepreneurship. Considering immense 
socio-economic and industrial importance of snapmelon, ICAR-Central Institute for Arid Horticulture, 
Bikaner developed a unique variety of snapmelon named as AHS-82.  This variety became very popular 
in short span of time. A study was conducted in hot arid region of the states including Rajasthan, Gujarat, 
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Haryana and Punjab of the our country (India) 2012 - 2017 to assess “economic impact and extent of 
adoption of improved variety (AHS- 82) of snapmelon “ in the region A total of 340 respondents were 
selected from different category of the farmers/ locale people under different areas/ states under the 
study. The targeted information / data were collected from respondents and secondary sources/field 
workers. The area and production of these varieties increased very fast in hot arid regions of India. An 
extensive study was conducted to assess the impact of adoption of this variety of snapmelon. The study 
generated the wonderful information/data about the impact of adoption of improved variety (AHS-82) 
of snapmelon in these states/regions. The area and production under this variety (AHS-82) was only 969 
ha and production was 14.34 thousand tons in 2007 which increased to 3562 ha and 52.72 thousand 
tons, respectively in the year of 2017. The gross return from this improved variety (AHS-82 ) alone was 
Rs. 11.76 crores in 2007 which increased to Rs. 43.23 crores in 2017 with the net return of Rs. 8.50 crores 
in 2007  to Rs. 31.26 crores in 2017 in entire hot arid region of the country (India). It was observed that 
the net return from the improved variety of snapmelon (AHS-82) in entire hot arid region of the country 
(India) was 63.14 % and 283.08 % higher in comparison of local variety (local check) of snapmelon during 
the year of 2007 and 2017, respectively. The adoption and production of AHS-82 is continuing increasing 
very fast year to year in hot arid regions of the country with high return per unit area of the farmers’ fields. 

Abstract No. 1650

Evaluation and utilization of nopal (culinary) cactus pear under hot arid ecosystem

Kamlesh Kumar, Shravan M. Haldhar and Dhurendra Singh
Division of Crop Improvement, ICAR-CIAH, Bikaner-334006 
kamlesh9520@gmail.com

Climate change has become one of the biggest challenges for the sustainable crop production. Prolonged 
droughts and desertification are the major issues faced by Indian hot arid zone where rural poor and 
smallholders are most heavily affected. Therefore, the crops which can withstand to such conditions like; 
drought, high temperatures and poor soils need more emphasis. Cactus crops are gaining increasing 
interest across the globe, in particular cactus pear or prickly pear (Opuntia ficus indica (L) Mill.) because 
of its unique characteristics which provide resilience to the harsh ecological conditions. Cactus pear 
can be grown on land where no other crops are able to grow; it can be used to restore degraded land. 
It is the only crop that can be relied on when everything else fails. Even today cactus pear is treated 
as underutilized crop in India, though it has multiple utility. Cactus cladode is rich in pectin, mucilage, 
minerals, polyphenols, nicotiflorin, vitamins, polyunsaturated fatty acids and amino acids. Cactus nopal 
pulp has numerous compounds (dietary fibre, vitamin C, phenolic compounds) with the potential to 
provide important benefits like intestinal, cardiovascular, hepatic health, antioxidant activity and cancer 
prevention. 

Recently micropropagation technique of spine-less, vegetable type cactus pear (nopal cactus) was 
standardized by ICAR - Central Institute for Arid Horticulture (ICAR-CIAH), Bikaner and its evaluation was 
done under field conditions. Further several value added and culinary products such as fruit, squash of 
fruit, pickle, ready to serve drinks, colour from fruit and cochineal, cladodes for culinary and salad based 
on fruits and nopales/cladodes were explored and demonstrated to several beneficiaries from nopal at 
ICAR-CIAH, Bikaner for making this crop more remunerative. Now-a-days, it is parts of kitchen gardens in 
arid and semi-arid regions due to nutritional and medicinal properties. Cactus is alternative resource to 
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meet the food supply and nutritional health requirements. The field evaluation of this nopal cactus was 
done with other cactus pear existing germplasm. The cultivation of vegetable type for human consumption 
is depends on selection of the spineless varieties. The most important species for nopales production is 
Opuntia ficus indica (L.) Mill. It has been proved from the intensive R&D efforts made at ICAR-CIAH, Bikaner 
that cactus pear can be cultivated successfully in arid region with enhanced nutrition and income from 
the different products of nopal cactus pear. 

Further, round the year production can be taken under low cost green house condition. Under greenhouse, 
nopales can be harvested regularly at an interval of 15-20 days with an average yield of 1.5 kg tender 
nopales per plant per year. Thus, the farmer can get regular income from this crop. Evaluation indicated 
that Rs 150 to 200 per plant per year can be obtained from different fresh products of vegetable nopales, 
fruits and processed items (such as squash, RTS, pickle, jam, candied products etc.) from a full grown plant 
after 3-4 years of planting. Thus, a farmer can get an income of Rs 500 to 600 per square metre area under 
green house condition with an estimated benefit cost ratio of 3:1. Thus, nopal cactus is multipurpose and 
suitable for human consumption for culinary exploitation; other genotypes either suited for animal feed 
or use as biofencing.

Abstract No. 1660

A study on seed dormancy in cucumber (Cucumis sativus L. cv. Pusa Barkha)

Sunil Kumar, Anjali Anand, C. N. Murali, V.K. Pandita, B.S. Tomar and Sudipta Basu
Division of Seed Science & Technology,
Indian Agricultural Research Institute, New Delhi 110 012
sudipta_basu@yahoo.com

Fresh seeds extracted from cucumber (Cucumis sativus L. cv. Pusa Barkha) exhibited high level of dormancy 
immediately after harvest. Standard germination test on intact and decoated seeds revealed higher 
percentage of un-germinated seeds in decoated (42.7%) than intact(5%) seeds. Nature of seed dormancy 
in cucumber was classified as “Morpho-physiological”. Among the seed dormancy breaking treatments, 
0.02%GA3relieved dormancy by 94.6% followed by 0.2% KNO3(75.5%). The increase in germination could 
be correlated with an increase in the Hydrogen peroxide content due to decreased activity of catalasein the 
treated seeds. A significant increase in nonspecific peroxidase activity was also observed in seeds treated 
with GA3. The critical levels of H2O2 that promote germination in cucumber seeds are thus maintained by a 
concerted synthesis and breakdown action of peroxidase and catalase, respectively. ABA levels decreased 
in KNO3 and GA3 treated seeds along with increasing H2O2 levels. This decrease in ABA content in response 
to dormancy breaking treatments was also accompanied by an increase in GA3 content in the seeds. 
The change in ABA/GA balance, rather than absolute hormone status is known to control germination. 
Gibberellic acid, although required for the completion of germination, is not directly involved in many 
processes during germination, such as the initial mobilization of seed storage proteins and lipids.
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Abstract No. 1662

Water economization in cauliflower

L. K. Idnani and Anchal Das
ICAR-Indian Agricultural Research Institute, New Delhi – 110 012, India 
lkidnani@yahoo.com

Water is the most important input for successful farming. By 2025, the estimated projected demand for 
water is to be 1050 cubic kilometers.  There is an urgent need for the economic application of water with 
minimum losses by a proper method including the emphasis on the pressurized irrigation at a proper 
stage to get the maximum water-use efficiency. A field experiment was conducted during rabi 2015-16 
in sandy loam soil to study water economization in cauliflower ‘PSBK-1’ through planting and irrigation 
methods at different irrigation regimes and fertility levels. Three planting methods (flat planting & 
irrigation, planting & irrigation in furrows and planting on ridges & irrigation in furrows) and four irrigation 
regimes (25 mm CPE, 100 % ETc, 80 % ETc  60 %  ETc ) were replicated thrice in a randomized block design. 
Planting on ridges and irrigation in furrows recorded significantly the highest curd yield (27.63 t/ha). 
Consumptive use of water was less in this treatment (7.3 cm) thereby consuming 23.2 % and 14.1 % less 
water than flat planting and furrow planting, respectively. Water use efficiency was (3785 kg/ha cm), net 
return (Rs. 2,74,101 /-) and B:C (14.8) ratio were the highest under this treatment. Irrigation at 80 % ETc 
recorded significantly the highest curd yield (28.18 t/ha). However, consumptive use of water was the 
least (6.8 cm) in this treatment. Water use efficiency (4144 kg/ha cm), net return (Rs. 2,74,101/-) and B:C 
(14.8) ratio were the highest under this  treatment. 

Abstract No. 1669

Rapid biodegradation of agri-horti waste using low temperature tolerant cellulolytic 
fungal consortium for cold climate

Ajay Kumar, Rajender Singh, Livleen Shukla, and Shubham Sharma 
Ajaypandit005@gmail.com

Low temperature tolerant microbes were isolated and characterized for rapid biodegradation of raw 
vegetable waste, paddy straw, kinnow as citrus fruit waste and flowers waste. As frigid environments 
pose challenges for natural degradation of bio residues, inoculation of psychrotolerant fungi along with 
efficient lignocellulolytic mesophilic fungi, intensify the degradation process upon curtailing the lag phase 
of mesophiles thereby maintaining a desired level of temperature in the pit core, for further improvement 
in development of other micro flora, that henceforth sustains the desired microbial enzymatic activity 
for enhancing the composting process.An experiment was laid in trays at phytotron facility of IARI at 10 
oC and the degradation was studied for 100 days.  All the wastes where fungal inoculation was applied  
resulted in pH range 6.3-8.06, E.C -1.3-2.6dsm-1 and total N% 0.97-1.24, total P % 0.16-0.27%, total C 
%-11.4-30.4%, K %-1.23-1.29% respectively .The same experiment  was up scaled in the cemented pits 
at Division of Microbiology, IARI, New Delhi. Variation in all the parameters was observed within the 
treatments and inoculated treatment was found better with 14.2-22.1 TC%,pH range 7.1-8.2, EC 2.2-3.2 
dsm-1, Total K 1.26 -1.38%, Total P 0.19-0.25% and total N 0.9-1.2% respectively for various substrates. The 
uninoculated treatments were not degraded completely in 90 days with C: N ratio in range of 36:1 - 45:1. 
The experiments clearly indicated the role of fungal inoculation for degradation at low temperature with 
quality parameters as compared to uninoculated treatments.
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Theme: Natural Resource Management, Soil Health (Soil & Fertiliser)

Abstract No. 761

Assessment of carbon carrying capacity of four major soil orders of India

Vandana Kumari, Tapan Jyoti Purakayastha, Nayan Ahmed, Sunanda Biswas

Indian Agricultural Research Institute, New Delhi, India 

Soil organic C (SOC) sequestration has been considered as a possible solution to appease climate 
change. It is important to quantify the potential C sink capacity of different soils   as influenced by 
various  management practices. The SOC stock and maximum carbon carrying capacity (Cm)  of   Inceptisol 
(Ludhiana), Mollisol (Pantnagar), Vertisol (Jabalpur) and Alfisol (Ranchi) was assessed by using SOC 
saturation model. The results indicated that the application 50%NPK+50%N–FYM   increased SOC  by 
35% and 27.5% as compared to control treatment in Mollisol and Alfisol, while  50%NPK+50%N–GM 
increased SOC by 28.5% and 61.6%  in Inceptisol and Vertisol, respectively. The decay rate constant (k) 
estimated were 0.0012 yr-1, 0.0030 yr-1, 0.00006 yr-1 and 0.00067 yr-1 for Incpetisol, Mollisol, Vertisol and 
Alfisol, respectively. The Cm estimated as 49.7 Mg ha-1, 66.6 Mg ha-1, 56.8 Mg ha-1 and 50.7 Mg ha-1 for 
Incpetisol, Mollisol, Vertisol and Alfisol, respectively. The amount of SOC sequestered (Mg ha-1) and SOC 
build up (%) was highest in 50%NPK+50%N-FYM for Inceptisol and Alfisol but in 50%NPK+50%N-GM for 
Vertisol and Mollisol. The SOC stabilization (%) was highest in 50%NPK+50%N-GM in Alfisol and Vertisol 
but in 50%NPK+50%N-FYM for Inceptisoland in 100% NPK for Mollisol. Among the nutrient management, 
50%NPK+50%N–FYM/50%NPK+50%N–GM emerged as the best management practices for enhancing 
and stabilization SOC in the four soil orders studied. Among the soils, sequestration, stabilization (carbon 
sequestration efficiency) and build-up of SOC was highest in Vertisol of Jabalpur followed by Mollisol of 
Pantnagar, Alfisol of Ranchi and Incpetisol of Ludhiana.

Abstract No. 764

Zinc management in diversificified maize based cropping system with inclusion of early 
mustard and late wheat

SS Rathore, Kapila Shekhawat, VK Singh
IARI, New Delhi, India 
sanjayrathorears@gmail.com

Zinc (Zn) has become one of the most demanding micro nutrients  in IGP and its significance in maize based 
cropping system is enormous.  Keeping this in view, an experiment was conducted to find out optimum 
Zn management for higher productivity and profitability of diversification of maize based cropping 
system at research farm of IARI, New Delhi, where the soil was deficit in available Zn. The early maturing 
Brassica juncea were included as catch crop between the main crops. The significant (P≤0.05) differences 
were observed in seed productivity and production efficiency with variable levels of Zn. Fodder maize-
early mustard-late wheat/onion cropping system produced highest system productivity  in response to 
application of  Zn up to 5.0 kg Zn/ha. The use Zn solublizers with different Bacillus species further enhanced 
the Zn use efficiency and ultimately higher system productivity, production efficiency and net returns. 
The varietal response to Zn management was also seen. Early mustard variety Pusa mustard 28 (PM-28) 
yielded higher compared over Pusa mustard 26 (PM-26). It can be concluded that in the maize based 
cropping system inclusion of early Brassica juncea types are promising at higher levels of Zn application.
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Abstract No. 767

Nutrient expert using and nitrogen splitting in zero till wheat (Triticumaestivum L.) in 
the northern West Bengal

Triptesh Mondal, Sukanya Dutta, Biplab Mitra
Uttar Banga Krishi Viswavidyalaya , Coochbehar , India 
mtriptesh@gmail.com 

A field experiment was conducted during rabi of 2016–17 and 2017–18 at the instructional farm of Uttar 
Banga Krishi Viswavidyalaya  to increase the grain yield through nutrient expert (NE) and to optimize 
the timing and rate of split N application for increasing crop N use efficiency under zero till condition 
in wheat. The experiment was done in split-plot design, with three nutrient recommendations (NR1: 
State recommendation of West Bengal; NR2: NE recommendation with target yield 5.5t/ha; NR3: NE 
recommendation with target yield 6.0t/ha) in mainplot and three N splitting options (NS1: 75% and 25% 
of the remaining N were applied just before 1st and 2nd irrigation, respectively; NS2: two equal halves 
of the remaining N were applied just before 1st and 2nd irrigation, respectively; NS3: 30% and 30% of 
the remaining N and wheat LCC reading based N splitting were done just before 1st, 2nd and 3rd irrigation, 
respectively) in subplot. Among the combinations, NR3–NS1 treatment combination recorded highest 
result in almost all the growth attributes (plant height was 96.833cm, tiller number at 60 DAS was 450.000/
m2 and total biomass was 9.723t/ha along with 5.173 LAI at 90 DAS) and the yield components (spike/
m2 was 288.333, number of grain/spike was 58.333 and test weight was 42.267g). NR3-NS1 treatment 
combination also indicated the superiority towards grain yield (5.040t/ha) and benefit-cost ratio (2.66:1). 
From the results, it can be concluded that NR3-NS1 treatment combination might be adopted to obtain 
sustainable higher yield and profit under zero till condition of West Bengal.

Abstract No. 768

Transformation of nitrogen in soil under wheat crop

Sibananda Darjee, Renu Singh, Manoj Srivastava, Ruma Das
Indian Agriculture Research Institute, New Delhi, India 
darzee.sd.06@gmail.com

Nitrogen is most essential for life on earth and microorganism and also highly responsible for its 
accumulation and loss from environment. Microbial nitrogen transformation include  mineralization, 
nitrification, denitrification. mineralization, where soil organic matter (organic form nitrogen) is converted 
into inorganic form namely ammonia (NH3), nitrate (NO-2), nitrite (NO-3) with the help of microorganism. 
Certain subordinate process involves in it such as Aminization and Ammonification. Nitrification is a 
multiple step microbial oxidation process where chemoautotrophs (Nitrifier) oxidized reduced form of 
nitrogen to less reduced form, principally nitrate and nitrite. The importance of nitrifier to ecosystem 
function is substantial. Denitrification is basically a metabolic process where the reduction of soil nitrate 
to the N gases such as nitrogen oxide (NO), nitrogen dioxide (NO2) and molecular nitrogen (N2) takes place. 
A wide variety of heterotrophic bacteria involved in denitrification by utilizing nitrate rather than oxygen 
as terminal electron acceptor during respiration. Because nitrate is less efficient electron acceptor than 
oxygen, most dentrifier undertake denitrification only when oxygen is unavailable. This N transformation 
in soil affects the nitrogen use efficiency of wheat crop in turn decides the cost of cultivation. Besides 
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the environmental pollution, it  is also lost via NH3 volatilization, leaching of nitrates and greenhouse gas 
emission. In this paper the understanding of the N transformation processes and their causes are explored.

Abstract No. 792

Fractions of soil boron in the upper Indo-Gangetic plains under rice and non-rice based 
cropping systems

Ruma Das1, Rahul Kumar1, Shrila Das1, Nirmalendu Basak2, Ashim Datta2, Devinder Tiwari3

1ICAR-Indian Agricultural Research Institute, New Delhi, India.2ICAR-Central Soil Salinity Research Institute, Haryana, 
India.3Krishi Vigyan Kendra Ludhiana, Punjab, India 
rumadas13@gmail.com

Not only in acid and calcareous soils, now-a- days, deficiency of boron (B) has been reported across the 
soil types, particularly under intensive cropping.Exhaustive rice-based cropping systems are dominant 
in Indo-Gangetic plains (IGP), hence deficiency of B is envisaged to increase day by day. Distribution of 
B in different discrete fractions of soils is important from its management point of view and provides 
valuable information on its chemistry as well as availability. Therefore, an attempt was made to study the 
different B fractions in soil under intensive rice and non-rice based cropping systems of upper IGP. Soil 
samples (0-0.15, 0.15 to 0.30 and 0.30 to 0.60 m) were collected from three locations i.eHastinapur (Uttar 
Pradesh), Karnal (Haryana) and Ludhiana (Punjab).The samples were analysed for pH, oxidisable organic 
C (OC) and B fractions following the standard procedures.The pH and OC content varied from 6.2 to 9.3 
with a mean value of 7.69 and 1.7 to 7.9 g kg-1 with a mean value of 4 g kg-1, respectively across the soil 
depths. The amount of readily soluble (RSB) and specifically adsorbed B (SAB) contributed only 1% of 
the total B. Whereas, the oxide bound  (OxB), organically bound  (OrgB) and residual B (RB) contributed 
as high as 11, 5 and 84% in rice based  and 16, 9 and 74% in non-rice based system, respectively.It can be 
concluded that by and large there is no appreciable variation in RSB and SAB content in soils between 
the rice and non-rice based cropping systems.

Abstract No. 798

Crop production under changing climate in Bangladesh: Challenges and opportunities

Md. Abdul Karim
Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur, Bangladesh 
akarim1506@yahoo.com

Bangladesh is one of the most vulnerable countries of the world to climate change effect. Inter or intra-
seasonal temperature and rainfall variations illustrate the noticeable climatic variability of the country. 
The major challenges for crop production are: temperature rise, increasing salinity, drought, flooding/ 
waterlogging, charland agriculture and organic matter depletion. However, notable development of 
technologies may be illustrated as: i. Elevated CO2- growth and yield of mungbean and rice responded 
positively to elevated CO2 (up to 560±10 ppm); ii. Salinity tolerance - mungbean genotypes MB1 and BM8, 
soybean AGS313 and BD2331, wheat genotype BAW 1147, rice varieties BRR dhan47 and BRRI dhan61, 
BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and Bina dhan8, are found salt tolerant. Ca, K 
and ABA application enhanced salt tolerance of soybean; iii. Submergence tolerance - Rice varieties BRRI 
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dhan51 and BRRI dhan52, mungbean genotypes GK-48, IPSA 13, VC-6173A, BU mug2, BARI mug5 and 
IPSA-12 have been identified. Application of K increased submergence tolerance of mungbean; iv. Drought 
tolerance- wheat genotypes BARI Gom 26, Sourav, BAW 1169 and BAW 1158, French bean BB24 and BB43, 
mungbean BARI mug2 and BU mug2 and soybean BARI soybean5, BARI soybean6, Shohag and BD-2331 
are tolerant. 100 ppm benzylaminopurine increased seed yield in mungbean; v. Other technologies –IPSA 
12 is a low N and P requiring mungbean, cultivation of lentil/wheat – mungbean – short duration aman 
rice in charlands and growing four crops (eg. mustard/potato – mungbean – aus rice (short duration, cv. 
Parija) – short duration aman rice are getting popular.

Abstract No. 805

Effect of rice straw burning on soil physico-chemical properties

Sunita Yadav, Sandeep Kumar, Abhishek Singh, Manoj Shrivastava, Shiv Prasad
Centre for Environment Science and Climate Resilient Agriculture, ICAR-Indian Agriculture Research Institute , New 
Delhi , India 
yadavsunita671@gmail.com

Rice residue burning, considered a major challenge for the sustainability of soil health. The study was 
conducted to assess the impacts of crop residues burning on physico-chemical and biological properties 
of soil. Soil samples were collected from rice fields at a depth of 0-15 cm at the time of harvesting.The 
first sampling was done from Panipat (villages- Waisari and Jatal), second sampling was done from Karnal 
(villages-Trawadi and Tikhana) of Haryana state, and third sampling was done from IARI experimental field, 
New Delhi. The samples were air dried and sieved to 2 mm for further analysis. Analysis showed that the 
soil pH increases from 8.45 (before burning) to 8.6 (after burning). Electrical conductivity (EC) of soil also 
increases from 0.49 mS/cm (before burning) to 0.78 mS cm-1 (after burning). Organic carbon also increased 
after burning from 0.49 to 0.65 %, and available N, P and K slightly increased after burning from 190 to 
240 kg ha-1, 35 to 40kg  ha-1 and 420 to 450 kg ha-1, respectively.Microbial population (bacteria and fungi) 
drastically decreased after burning as compare to before burning.The MBC value was (microbial biomass 
carbon) decreased from 170 to 140µg C g-1 after burning.The decreasing trends for enzymatic activities, i.e., 
dehydrogenase and urease were also observed after burning, it may be due to the decreasing microbial 
population.The study concludes that rice residues burning have a negative impact on soil properties, 
therefore instead of burning, proper rice residue management technology must be adopted.

Abstract No. 806

Effect of applied calcium and boron on yield and boron uptake by tomato in Alfisol

Ajin S. Anil, V. K. Sharma, Mandira Barman, S. P. Datta, Kapil A. Chobhe
ICAR-IARI, New Delhi, India 
vksharma.iari@gmail.com

Boron is an essential micronutrient for the growth and development of the plant and its deficiency is 
widespread upto 30% of the total cultivable area in India. For addressing this issue, liming materials are 
widely used, which also increases B requirement of plant due to its similarity in function and reduces 
availability of B in soil due to the formation of Ca-metaborate complex. Therefore,  effect of applied 
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calcium and boron on yield and boron uptake by tomato in Alfisol was studied. The experiment was 
conducted with four levels of Ca based on lime requirement (0, 1/3, 2/3 and 1.0 LR) and four levels of B (0, 
1.0, 1.5 and 2 mg kg-1) using tomato crop. Results indicated that biomass yield of tomato was significantly 
increased with the application of Ca @ 2/3 LR over 1.0 LR. Significant highest biomass yield (19.6 g pot-1) 
of tomato was obtained with application of B @ 1.0 mg kg-1 as compared to B @ 2.0 mg kg-1 treatment. 
Also, significant highest biomass yield (21.3 g pot-1) was recorded with combination of calcium @ 2/3 LR 
and B @ 1.5 mg kg-1. Significant highest boron uptake (591µg pot-1) by tomato plant was recorded under 
applied calcium @ 1/3 LR over applied calcium @ 1.0 LR (468 µg pot-1), whereas application of boron @ 1.5 
mg kg-1 significantly increased the boron uptake by tomato plant. The combined application of calcium 
@ 2/3 LR and B @ 1.5 mg kg-1 was most effective in enhancing the yield of tomato.

Abstract No. 810

Phytotoxicity of cadmium (Cd) in rice (Oryza sativa L.) crop grown in an Inceptisol

Ashish Khandelwal, Akansha Srivastav, S D Singh, Manoj Shrivastava
CESCRA, IARI, New Delhi, India 
manojshrivastava31@gmail.com

A field experiment conducted at ICAR-IARI, New Delhi to assess the effect of cadmium on rice crop grown 
in an inceptisol and soil enzymatic activities. Soil was spiked with   25 ppm cadmium and distribution of Cd 
in different parts of rice plant was found in order: roots>stems>grains. Rice grain yield in Cd contaminated 
soil found to be at par with uncontaminated soil. In general, catalase, super oxide dismutase (SOD) and 
ascorbate peroxidase activities in rice shoot and panicle significantly reduced in Cd contaminated soil 
as compared to uncontaminated soil, whereas activities of catalase, SOD and ascorbate peroxidase in 
root found to be higher in Cd contaminated soil. Lipase esterase enzyme activity in soil was found to 
be more in Cd contaminated soil as compared to uncontaminated soil. However, urease, fluorescein di 
acetate (FDA) and dehydrogenase were decreased in cadmium contaminated soil. This study showed 
that though yield is not affected by Cd contamination, however enzymatic activities in soil and rice plant 
were significantly affected.

Abstract No. 820

Combined application of phosphatic fertilizer and organic manures on rice yield, 
nutrient uptake and soil fertility

Mohammad Shafiqul Islam1, ARM Solaiman2

1Bangabandhu Sheikh MujiburRahman Agricultural University, Gazipur, Bangladesh.2Bangabandhu Sheikh 
MujiburRahman Agricultural University, Gazipur, Bangladesh 
arm_solaiman@yahoo.com

The experiments were conducted at Bangabandhu Sheikh MujiburRahmanAgricultural University, Gazipur, 
Bangladesh during consecutive transplant aman and boro rice growing seasons to assess the effects of 
combined application of phosphatic fertilizer and organic manures in rice yield, nutrient uptake and soil 
fertility. The experiments were laid out in randomized complete block design having eight treatments and 
three replications. Except control and that received recommended doses of inorganic nutrients, six other 
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treatments were composed of combinations of inorganic and organic sources of nutrients where 50% and 
75% of recommended doses of phosphorus were provided using triple superphosphate and remaining 
50% and 25% of this nutrient was supplied using either cowdung, poultry manure or household wastes. 
Phosphorus as per treatments and N, K and Zn as per recommended dose were applied in transplant 
aman rice but in boro rice only N was applied. Boro rice was grown on the same plots after harvesting 
transplant aman rice. Combined application of 50% phosphorus using triple superphosphate and 50% 
phosphorus using poultry manure recorded significantly higher grain yield in transplant aman (4.34 t/
ha) and boro rice (6.50 t/ha) over solitary application of triple superphosphate. Organic manures showed 
significant positive effects on N, P, K and S uptake by grain and straw of both the rice. Phosphorus supplied 
through triple superphosphate and organic manures on T. aman rice had significant residual effect on 
succeeding boro rice. Combined application of triple superphosphate and poultry manure was better 
than that of single application of triple superphosphate.

Abstract No. 830

Zinc oxide nanoparticle-embedded NPK complex fertilizer increases productivity of 
transplanted rice

Dinesh Kumar
Indian Agricultural Research Institute, New Delhi, India 
dineshctt@yahoo.com

Rice is considered as most important cereal crops of India. Among other reasons, the decline in soil fertility 
is causing a severe limitation to increase its productivity. Seeing the status of soil fertility, NPK complex 
fertilizers along with zinc oxide (ZnO) could help in meeting the challenge of balanced fertilization in 
rice crop. The Rashtriya Chemicals and Fertilizer Limited (RCFL), Mumbai has developed a new fertilizer 
material, i.e. zinc oxide nanoparticle embedded N: P: K (15:15:15) complex fertilizer. Thus, a field experiment 
on rice crop was conducted at the ICAR-Indian Agricultural Research Institute, New Delhi during kharif 
(rainy) season in year 2017. The treatments (10) were allocated to a randomized block design with three 
replications.   Results showed that 75% NPK through ZnO Nanoparticle Embedded N: P: K (15:15:15) 
Complex Fertilizer gave significantly higher grain yield than 100% NPK through N:P:K (15:15:15) complex 
fertilizer+ Zinc sulphate @ 5 kg Zn ha-1 and 100% NPK through N:P:K (15:15:15) complex fertilizer+ Zinc 
oxide @ 5 kg Zn ha-1. It further indicates that ZnO nanoparticles not only increased the zinc availability and 
uptake, but perhaps also helped the crop to extract more NPK from the applied N: P:K complex fertilizer. 
Thus, it can be concluded from this experiment that application of 75% NPK through ZnO Nanoparticle 
Embedded N: P: K (15:15:15) Complex Fertilizer proved a better fertilizer source.

Abstract No. 832

Measuring soil health status using block level data: A case study of Andhra Pradesh

Alka Singh, Ankhila R H, Suresh Kumar, Pramod Kumar, Harshita Tewari, Prabhakar Kumar
ICAR-Indian Agricultural Research Institute, New-Delhi, India 
ankhila.ankhe@gmail.com

Soil health has always been the most complex subject to define, as it comprises of various parameters 
determining fertility. Biophysical and chemical parameters determine the nature of soil which altogether 
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predetermines the productivity of a region. Study of soil health to determine productivity has huge policy 
implications for food security planning at regional and national level for sustainability of agriculture and 
environment. Deviating from the conventional physical, chemical and biological dimension of soil health, 
in this study, soil health is defined in terms of chemical parameter only as per the availability of data from 
soil health card (SHC) scheme. Soil health was measured developing a soil health index (SHI) using block 
level data on macro and micro nutrients and soil organic carbon. Twelve parameters are capsized in to 
a single qualitative measure of SHI. Since the SHI can be developed even at the village level, regional 
level planning starting from village, blocks and districts can be made for a specific state. The pragmatic 
goal of incorporating soil health status in economic or policy context can be achieved via the SHC data 
repository by wise choice of SHI. Thus this methodology is used for the Andhra Pradesh state to categories 
the soils at district level, where six districts fell into poor category of soils and five into medium and two 
districts under good soil categories. Similar approach can be extended at disaggregate level, to provide 
meaningful information to farmers and policy makers.

Abstract No. 835

Ready reckoner for fertilizer recommendations for specific yield targets of potato under 
different soil fertility status

Amit Ranjan Saha, Sonali Paul Mazumdar, Bijan Majumdar, Mukesh Kumar, Sitangshu Sarkar, Ritesh Saha
ICAR-CRIJAF, Barrackpore, Kolkata, India  
amitsaha60@yahoo.co.in

Concept of site specific fertilizer application is of practice nowadays instead of general recommended 
dose of fertilizers. This approach on the basis of soil test and target yield is promoted among the 
farming community to overcome the gap of fertilizer dose and nutrient requirement by crop. Fertilizer 
application by this method is judicious, practically applicable and eco-friendly. Therefore, the study was 
undertaken with the objective to develop targeted yield based fertilizer equation for potato in alluvial 
soils of India to provide judicious application of fertilizers for higher production of potato. Targeted yield 
equation developed for potato was verified in farmers’ fields. Main field experiment on STCR for potato 
was undertaken in alluvial soils of Eastern India. Basic data i.e., crop nutrient requirement per quintal of 
potato production, soil nutrient efficiency, fertilizer efficiency, and organic manure efficiency were created 
using different parameters such as the initial soil test values, fertilizer doses applied, yields and nutrient 
uptake. The fertilizer prescription equation with and without integrated plant nutrient supply (IPNS) for 
potato was developed on the basis of developed basic data. Using the targeted yield equation, a ready 
reckoner of required fertilizer doses considering the yield targets of 28 and 30 t ha-1 potato at different 
fertility levels of soils was prepared. Ready reckoner developed for potato based on fertilizer prescription 
equations will be useful in alluvial soils of India for large scale recommendations and in regions with 
similar soil and agro-climatic conditions
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Abstract No. 842

Weed management in bidi tobacco (Nicotianatabacum L.) nursery

Sonaka Ghosh1, K. M. Gediya2

1Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, New Delhi, India. 2Bidi Tobacco 
Research Station, Anand Agricultural University, Gujarat, Anand, India 
sonakaghosh@gmail.com

Tobacco (Nicotiana tabacum L.) is the most widely grown commercial non-food crop that enters the 
world trade as a leaf. Bidi tobacco shares about 30% of total tobacco area and 40% of production in the 
country. Raising nursery is an important aspect of bidi tobacco cultivation. Weeds compete severely with 
bidi tobacco seedlings in the nursery, which result in 50-60% unhealthy, lanky and non-transplantable 
seedlings. Keeping these in view, a field experiment entitled ‘weed management in bidi tobacco nursery’ 
was conducted during kharif 2016 at Bidi Tobacco Research Station, Anand Agricultural University, Anand, 
Gujarat. The experiment was carried out in RBD with 12 treatments and 3 replications. The predominant 
monocot weeds found were Cynodon dactylon L. and Digitaria sanguinalis L. Among dicot weeds, 
Euphorbia hirta L., Gynandropsis pentaphylla L., Heliotropium indicum L., and Oldenlandia umbellata L. 
were found dominant and Cyperus rotundus L. was the only sedge found associated with bidi tobacco 
nursery. Amongweed management practices, the application of pendimethalin 38.7 CS at 0.5 kg/ha as 
PPI resulted in lower dry weight of weeds.It also registered higher weed control index comparable with 
weed-free check. It also resulted in better growth and higher biomass of bidi tobacco seedlings and higher 
number of transplantable seedlings. It was superior in economics giving higher benefit-cost ratio. The 
pre-emergence application of pendimethalin was phytotoxic to bidi tobacco seedlings.

Abstract No. 847

Effect of long-term fertilization and manuring on potassium release in two different soils

Debarup Das1, B.S. Dwivedi1, S.P. Datta1, S.C. Datta1, M.C. Meena1, A.K. Dwivedi2, Muneshwar Singh3

1ICAR-Indian Agricultural Research Institute, New Delhi, India.2Jawaharlal Nehru Krishi VishwaVidyalaya, Jabalpur, 
India.3ICAR-Indian Institute of Soil Science, Bhopal, India 
debarupds@gmail.com

Desorption of potassium (K) from soil solid to solution phase is very important for plant K availability. 
Hence, we studied the effect of long-term cropping with or without K input on the release of soil K in an 
Inceptisol and Vertisol. For this, soil samples (0–15 and 15–30 cm) were collected from six treatments, 
viz. unfertilized-control, N, NP, NPK, 150% NPK and NPK+FYM, of two on-going long-term experiments 
located at New Delhi (Inceptisol) and Jabalpur (Vertisol). Soil samples from adjacent uncultivated land 
were also collected. Soil K-release was studied with a citric acid-oxalic acid solution over a period of 1 
to 403 h. Results showed that at both soil depths, cumulative K released over 1–403 h (CK) in Inceptisol 
(183–296 and 170–270 mg kg–1) was higher than Vertisol (155–201 and 159–218 mg kg–1). Irrespective of 
soil type, NP recorded the lowest CK at both soil depths. On the contrary, either NPK+FYM or 150% NPK 
showed the highest CK among the nutrient supply options in the two soils. Initial release rate of soil K 
was higher in Vertisol, whereas overall soil K release rate was higher in Inceptisol. Both K release amount 
and rate were adversely affected by skipping of K in the fertilization schedule in the two soils.
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Abstract No. 850

Conservation agriculture impact on productivity, aggregate-associated nitrogen and 
nitrogen use efficiency in cereal-based rotations of India

Seema Sepat

ICAR-Indian Agricultural Research Institute, New Delhi, India.
seemasepat12@gmail.com

The impacts of conservation agriculture on yield, total soil nitrogen (TSN) and aggregate-associated 
nitrogen in wheat-based rotations was evaluated during 2008-2015. The experiment was conducted on 
sandy soils in a split plot design with three replications at IARI, New Delhi. The mainplots consisted of four 
tillage treatments: (i) conventional tillage-raised bed (CT-B) (ii) conventional tillage-flat bed (CT-F) (iii) zero 
tillage-raised bed (ZT-B) and, (iv) zero tillage-flat bed (ZT-F), and  four residue management strategies (i) 
No residue (ii) pigeonpea/maize residue 3.5 t ha-1 (iii) wheat residue 3.5 t ha-1, and (iv) pigeonpea/maize 
3.5 t ha-1 + wheat residue 3.5 t ha-1. Results indicated that zero tillage recorded higher systems productivity 
than conventional tillage. In the 0–15 cm soil layer, ZT-B and ZT-F recorded 9 % higher TSN and 15 % higher 
TSN stocks than CT-F (0.54 g kg−1soil), respectively.  Application of pigeonpea/maize + wheat residues 
recorded higher overall yields and TSN than no residues (0.68 g kg−1soil) in the 0–15 cm soil surface. 
Higher macro-aggregates (0.53–8 mm) and mean weight diameter was found in ZT-B with pigeonpea/
maize + wheat residue than CT-B and CT-F with no residue application. Therefore, ZT-B with pigeonpea/
maize + wheat residue recorded 20 % higher macro-aggregateassociated N stocks than CT-B (38 kg TSN 
ha−1) in the 0–15 cm soil layer. It was concluded that, ZT-raised beds with crop residue retention is a better 
management practice for enhancing the productivity and soil quality in cereal based rotation of  India. 

Abstract No. 852

Soil organic carbon distribution in rice and non-rice based cropping system in north-
western Indo-Gangetic plains

Shrila Das1, Sneh Lata1, Ranjan Bhattacharyya1, Ruma Das1, Mahesh Chand Meena1, Nirmalendu Basak2, 
Brahma Swaroop Dwivedi1

1ICAR-Indian Agricultural Research Institute (IARI), NEW DELHI, India.2ICAR-Central Soil Salinity Reseach Institute, 
Karnal, India 
shrila34040@gmail.com

Soil organic carbon represents a large component of the global carbon cycle. Despite low C contents, 
most subsoil horizons contribute to more than half of the total soil C stocks, and should be considered 
in the global C cycle. But, the properties and dynamics of C in deep soils has been largely ignored and 
poorly understood because of the difficulties in sampling and analysis.  In order to address the issues 
of deep soil C and its role in soil productivity on quantifying soil carbon pools, the present study was 
undertaken to study the different fractions of C along the depth under rice and non-rice based cropping 
system. Soil samples were collected from of north-western Indo-Gangetic plains (IGP) region at Karnal 
from four different depths of 0-15 cm, 15-30 cm, 30-60 cm and 60-90 cm. The oxidizable organic C content 
varied from 1.4 to 4.4 g kg-1 and 0.78 to 4.54 g kg-1 under non-rice and rice based cropping system, 
respectively.  There was decrease in oxidizable carbon content as well as total carbon with the increase 
in depth under both the system. The total carbon (%) varied from 0.33% to 0.73%. Mean weight diameter 
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(MWD) also followed the similar trend as of oxidizable organic carbon and varied from 0.32 mm to 0.74 
mm under non-rice system. But under rice based system MWD increased with increase in  depth. Study 
indicated large variability in soil organic carbon distribution under rice and non-rice based cropping 
system in north-western Indo-Gangetic plains.

Abstract No. 854

Spatial variability of various natural resources of Kashmir valley using LISS-iv satellite 
data: A case study of bandipora district

Nayar Kirmani, Farooq Lone, Ikhlaq Mir, Perminder Singh, Ovais Wani
SKUAST-Kashmir, Srinagar, J & K, India 
nakirmani@skuastkashmir.ac.in

Natural resource mapping of various districts of Kashmir valley using advanced techniques of RS and 
GIS technology was carried out during 2013-2018. The Indian Remote Sensing satellite data (IRS P6) 
Linear Imaging Self Scanning (LISS-IV) sensor data of Oct-Nov 2013-15 at spatial resolution of 5.8 m was 
used to generate the landuse / landcover maps at 1:20,000 scale of Bandipora district of Kashmir valley 
by using on screen digitization in ArcGIS software. ASTER Digital Elevation Model (at 30m) was used 
to generate terrain and watershed characteristic layers which include watershed map, drainage map, 
slope map, etc. The study revealed that snow / glacier shows the highest percentage covering an area 
of 127983 ha (43.1%), followed by forest resources covering an area of 114118 ha (38.5%), barren land 
21846.2 ha (7.2%), waterbody / wetland 14087.4 ha (4.6%). While the agriculture land covered an area 
of 10101.2 ha (3.34%) in which most of the area is single cropped, however double crop practice is also 
prevalent in different parts of the district. It was also observed that horticulture land mainly dominated 
by apple orchard covers an area of 4572.8 ha (1.5%), built up 2074 ha (0.7%), mixed plantation 1358.5 ha 
(0.5%) and grassland / meadows 546.2 ha (0.2%), respectively. Supplementary thematic layers helped in 
understanding the present status which gave an insight into the ground scenario and thus may help in site 
specific management and planning of the natural resources and adhering to “Best Management practices”.

Abstract No. 855

Production potential of irrigated cotton based cropping systems under conservation 
agricultural practices in Tamil Nadu

R. Raja, D. Kanjana, K. Sankarganesh, A. Sampath kumar
ICAR-Central Institute for Cotton Research, Regional Station, Coimbatore, India 
rajatnau@gmail.com

The sustainability of the cotton production systems are under stress due to inefficient use of inputs; 
increasing scarcity of resources and climate change. Conservation agriculture uses minimum tillage, 
residue management and crop diversification to sustain productivity.Field experimentation is in progress 
at ICAR-CICR Regional Station, Coimbatore from 2015 onwards by combining land shaping with residue 
retention coupled with location specific irrigated cropping systems for improving system productivity and 
soil quality under conservation agriculture (CA).The main plots involved farmer’s practice, (M1), CA system 
with minimal land reshaping and partial (50% of residue from above ground biomass and 100% roots) 
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residue recycling (M2) and CA system with 100% residue recycling (M3).The subplots involved four different 
cropping systems. viz., S1: cotton-black gram- grain maize; S2: cotton-maize (for green cobs)+pigeon pea 
(strip cropping@4:2 ratio); S3: cotton-groundnut (for table purpose)+pigeon pea (strip cropping@8:2 
ratio) and S4: cotton-fallow (control).Soil penetration resistance was recorded using Cone Penetrometer 
to study the soil compaction. Analysis of Cotton Equivalent Yield (CEY) indicated no significant yield 
difference due to  land shaping with residue retention treatments during the first (2015-16) and second 
(2016-17) years of cropping sequences while  third year  (2017-18)  M3 registered significantly higher CEY 
than M1.  Among the cropping systems cotton- black gram- grain maize  registered significantly higher 
CEY of 4577, 4174 and 4247 kgha-1, respectively during I, II and III years  vis-à-vis cotton-fallow (3400, 1223, 
1996 kgCEYha-1, respectively).Pooled analysis of soil penetration resistance in all the cropping sequences 
revealed significant difference among land shaping treatments.

Abstract No. 857

Effect of particulate matter deposition from coal-based thermal power plant on 
physicochemical and biological properties of soil

Sandeep Kumar, Shiv Prasad, Sunita Yadav, Manoj Shrivastava
Centre for Environment Science and Climate Resilient Agriculture, Indian Agricultural Research Institute, New Delhi, 
India 
sandeep2011iari@gmail.com

The particulate matter (PM) and soil samples were collected in triplicate from vicinity of NTPC, Dadri (10 
km periphery), and analyzed to assess their effect on soil properties. The highest deposition of PM was 
observed during winter season at PiyawaliTajpur (3.35g/m2/month) followed by AkilpurJagir (3.02g/m2/
month) and minimum at NaglaKashi village (1.12g/m2/month). Deposition of PM was found more in 2017-
18 as compared to 2016-17. The variation in PM sizes from 0.3µm to 10µm were also analyzed, the result 
showed there were no significant differences in particulate sizes. The maximum concentration of PM10 
was observed at UnchaAmirpur (607.48 µg/m3) followed by Dhaulana (568.94 µg/m3)and minimum at 
NaglaKashi (193.42 µg/m3). Heavy metals (Zn, Pb and Cd) in soil were found more during 2017-18 at all sites, 
while values for metals were lower in 2016-17 except Zn (Nidhauli), due to more PM emissionsfrom the 
coal-based thermal power plant. Heavy metals concentrations in the PM were varied during both 2016-17 
and 2017-18, due to burnt coal/fly ash composition and properties. The soil pH value ranged from 7.57-
8.84 and 7.60-8.90 and EC value ranged from 0.242-0.481 ds m-1 and 0.250-0.497 ds m- during 2016-17 and 
2017-18, respectively. The bacterial population mostly reduced during 2017-18 as compared to 2016-17 
however, fungal populations not shown any specific trend during the study. The study concludes that 
PM deposition have negative impact on soil properties, therefore advance technology for reducing PM 
emission must be adopted.
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Abstract No. 881

Productivity, profitability and global warming impact of organically managed rice 
based cropping system

YV Singh, K Annapurna
ICAR-Indian Agricultural Research Institute, , New Delhi, India 
yvsingh63@yahoo.co.in

In many countries including India, interest in organic products is growing due to strong domestic 
and overseas demands. Soils under organic production systems are generally rich in organic matter 
and biological activities. Rice grown in flooded fields emit considerable amount of methane and this 
flux may increase if more organic matter is added to soil. With this background, an investigation was 
conducted atNew Delhi during 2003-2014 with rice based cropping system to study the productivity, 
profitability and global warming potential in organic nutrition via-a-vis integrated nutrient management 
(INM) and mineral fertilized production system. In organic crop nutrition four organic inputs viz. blue green 
algae, Azolla/ Azotobacter, vermicompost and farm yard manure (FYM) were applied in combination. In 
INM, FYM was supplemented with urea whereas in mineral nutrition only chemical fertilizers were applied. 
Results revealed that the rice and vegetable (cauliflower, broccoli, cabbage and carrot) yield under organic 
management was the highest in most years followed by the yield under INM and mineral fertilization. 
Higher methane emission was recorded in organic plots and it was lowest in mineral fertilization. But 
reverse trend was observed in case of nitrous oxide emissions. However, if we take the green house 
gas emission in production of mineral fertilizers, than the negative effect of higher CH4 flux in organic 
nutrition was nullified.Economic analysis revealed that cost of cultivation under organic farming was ~ 
15% higher than mineral nutrition hence organic  produce should be sold at  ≥ 25% premium price to 
make it profitable. 

Abstract No. 882

VIS-NIR reflectance spectroscopy for accurate prediction of soil available potassium

Bhabani Prasad Mondal1,2, Bharpoor Singh Sekhon2

1Indian Agricultural Research Institute, New Delhi, India.2Punjab Agricultural University, Ludhiana, India 
bpmondal1@gmail.com

Soil available potassium (K), one of the major soil fertility parameter is important for monitoring soil fertility 
and sustaining productivity of the agricultural system. It is necessary to improve the prediction accuracy 
of available K along with other available nutrients for improving soil health and fertility status through 
reasonable fertilization. Traditional soil chemical analysis is very laborious, expensive, time consuming and 
hazardous to environment. So the visible near-infrared (VIS-NIR) reflectance spectroscopy is considered 
as a viable alternative to conventional analysis for successful prediction of soil properties. In view of this, 
one of the major nutrient i.e. available K was estimated through this technique. Geo-referenced surface 
soil samples (48 samples of 0-15cm depth) were collected from a rice-wheat field of the study area 
(Ludhiana, Punjab) for both chemical and spectral analysis. The most popular linear calibration algorithm 
namely partial least square regression (PLSR) was used for spectral modeling through correlating the 
soil spectra with measured soil parameter and for predicting available K using hyperspectral VNIR data. 
Various indices like coefficient of determination (R2), root mean square error of prediction (RMSEP) and 
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ratio of performance deviation (RPD) were used to evaluate the predictive performance of the developed 
spectral model. The result showed that R2 value for available K was 0.41, RMSEP was 0.09 and RPD was 
1.44 in the validation dataset of the model. The RPD value indicated that potassium could be predicted 
with an acceptable accuracy using this spectroscopy technique. 

Abstract No. 883

Role of varietal difference on transformation of nitrogen in rice crop

Renu Singh1, S.D. Singh1, Vinod Kumar1, Ruma Das2, Rashmi Yadav3

1CESCRA, Indian Agricultural Research Institute, New Delhi, India.2SSAC, Indian Agricultural Research Institute, New 
Delhi, India.3National Bureau of Plant Genetic Resources, New Delhi, India 
renu_icar@yahoo.com

Nitrogen is one of the most essential macronutrient for rice growth and production along with its 
improved grain quality. N transformations by the soil microbes among the different varieties are essential 
for understanding and managing productivity and ecosystem. Thus, this study was conducted to record 
the varietal difference on transformation of nitrogen in rice(Oryza sativa L.). Nine rice varieties (viz. PB-
1121, N-22, P-1509, P-44 PB-1, PB-1460, PS 5, Swarna, Taraori Basmati) were sown with uniform nitrogen 
application and different physical and biological parameters of soil, including, soil organic carbon (SOC), 
soil NH4+-N and NO3−-N, denitrification, ammonia volatilization and crop yield were monitored.   The 
nitrogen losses were at par with the variable grain yield.

Abstract No. 896

Enhancement of farm profit and water productivity through runoff recycling and land 
modification in rainfed areas

Pramod Kumar Panda, Rajiv Kumar Mohanty, Pravu kalyan Panigrahi, Ashwani Kumar, Sunil Kumar Ambast
ICAR- Indian Institute of Water Management, Bhubaneswar, India 
pandaicar@gmail.com

An experiment was undertaken for developing runoff recycling a model for increasing farm profit and 
water productivity. Water harvesting structure was constructed in 12% land, some portion of excavated 
soil was used for pond dyke, and left over soil was used for construction of paraboloid heap at a distance 
of 7.5 m with 1 m height and 2 m diameter having gradual slope all around the heap. During kharif, paddy 
was grown in the inter row space of heap. On the side slope of the heap cowpea was grown. On the pond 
dyke, papaya variety Red Lady was planted at distance of 2 m. In the harvested water, 1200 fish fingerlings 
of Indian Major Carps were reared with recommended feeding schedule. In rabi, harvested water was 
used for growing mustard, cabbage, broccoli, blackgram and greengram following their recommended 
package of practices in the inter row spaces of the heaps. In kharif, 4860 m3 of excess runoff was harvested 
in water harvesting structure and utilized for rabicrops.  Water productivity in terms of monetary returns 
per m3 water used  increased from Rs 5.96 /m3 in rice to  Rs 9.45 /m3, Rs 16.0 /m3 and Rs 19.33 /m3  from 
rice + papaya, rice + papaya + fish and rice + papaya + fish+ green gram + black gram+ mustard+ broccoli 
+cabbage, respectively. With application of this technology, net income from the entire system can be 
increased to Rs 180000/ha, compared to Rs40000/ha from the exiting rice- blackgrampaira cropping.
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Abstract No. 908

Influence of organic and inorganic sources of nutrients on the performance of fodder 
cowpea (Vigna unguiculata)

Susanta Dutta, Magan Singh
ICAR-National Dairy Research Institute, karnal, India 
susantadutta19@gmail.com

A field experiment was conducted during kharif, 2017 at ICAR- National Dairy Research Institute, Karnal 
to study the effect of organic and inorganic sources of nutrients on fodder yield and quality of cowpea 
(Vignaunguiculata). The experiment was laid- out inrandomized block design with  twelve treatments 
(Control N0P0K0; RDF N20P60K40; RDF+PSB; RDF+KSB; RDF+ZnSB; RDF+Rhizobium+PSB+KSB +ZnSB; 2/3rd 
of RDF+Rhizobium+PSB+KSB+ZnSB; 15 kg N+60 kg P2O5+40 kg K2O ha-1  +Rhizobium; 10 kg N+60 kg 
P2O5+40 kg K2O ha-1+Rhizobium; 60 kg P2O5+40 kg K2O ha-1 +Rhizobium; 5 t ha-1 FYM+Rhizobium +PSB 
+KSB+ZnSB; 10 t ha-1 FYM) andthree replications. Significantly higher green fodder yield (334.5 q ha-1) and 
dry matter yield (59.5 q ha-1) were obtained in the application of RDF along with all biofertilizers (Rhizobium, 
PSB, KSB, ZnSB)  followed by 2/3rd of RDF along with all biofertilizers which have green fodder yield (331.5 
q ha-1) and dry matter yield (58.8 q ha-1). Application of 2/3rd of RDF along with all biofertilizers significantly 
increased crude protein content (18.30 %) and decreased fiber fractions (NDF 39.47%, ADF 29.75% and 
Hemicellulose 9.71%). Besides, fodder yield and quality this treatment was also found profitable.

Abstract No. 911

Strategies to mitigate the high temperature stress in wheat (Triticum aestivum) under 
semi arid region of Rajasthan

Hansa Lakhran1, Rohitash Bajiya2

1College of Agriculture, Nagaur, Agriculture University, Jodhpur , Rajasthan, India. 2Agriculture Research Sub-Station, 
Nagaur, Agriculture University, Jodhpur , Rajasthan, India 
hansalakhran@gmail.com

A Field experiment was conducted at S.K.N. College of Agriculture, Jobner, Jaipur, Rajasthan, during rabi 
seasons of 2016-17 and 2017-18 to evaluate the effect of sowing at different thermal environments and 
foliar spray of bio-regulatorson growth attributes and yield potential of wheat in loamy-sand soil.  The 
experiment was laid out in a split plot design with four replications consisting of 24 treatments, namely, 
main plots: 3 sowing at different thermal environments (22 oC, 20 oC and 18 oC) and sub plots: eight 
foliar spray of bio-regulators (control, water spray, salicylic acid @ 100 ppm, salicylic acid @ 200 ppm, 
thio salicylic acid @ 100 ppm, thio salicylic acid @ 200 ppm, thioglycolic acid @ 100 ppm and thioglycolic 
acid @ 200 ppm). The results indicated that sowing at 20 oC temperature recorded maximum growth 
attributes, seed and straw yields in comparison to sowing at 22 oC and 18 oC temperature. Among foliar 
spray of bio-regulators, application of salicylic acid @ 200 ppm proved superior in all these parameters 
over remaining treatments.
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Abstract No. 918

Immobilization of metals in contaminated soils using lime and egg shell

Debasis Golui, Siba Prasad Datta, Brahma Swaroop Dwivedi, Mahesh Chand Meena
ICAR-Indian Agricultural Research Institute, New Delhi, India 
goluiiari@gmail.com

Effects of egg shells and limestone as lime-based waste materials on immobilization of Zn, Cu, Ni, Cd 
and Pb were evaluated in three contaminated soils of different origin, as well as their effects on metal 
availability to maize plants (Zea mays L.). Egg shells and limestone were applied to soils at 0.25, 0.5, 1 and 
5% w/w, after which they were subject to 210 days of incubation. Addition of waste materials effectively 
reduced the metal mobility as indicated by the decrease in the concentration of toxicity characteristics 
leaching procedure (TCLP)-extractable Zn, Cu, Ni, Cd and Pb, and this was mainly due to significant 
increases in soil pH.Phytoavailability tests indicated that the Ni concentration in the shoots of maize 
grown on contaminated soils which have been receiving industrial effluents form ATLAS cycle factory 
were reduced 49.5% with lime and 46.6% with egg shell when rate of application of amendments was 5%. 
Overall, these results indicate that eggshells can also be used as low cost amendment for immobilizing 
Zn, Cu, Ni, Cd and Pb in contaminated soils.

Abstract No. 934

Synthesis of poly (CMC-g-cl-PA/vermiculite) superabsorbent composites and their 
swelling behavior in different salt solutions

Suman Manna, Neeraj Patanjali, Indu Chopra, Tirthankar Banerjee, Pradeep Kumar Singh, Anupama Singh
ICAR-Indian Agricultural Research Institute, New Delhi, India 
sumanag87@gmail.com

Climatic anomaly and low and erratic rainfall make Indian agriculture less productive. Due to less availability 
of water mainly in arid and semi-arid region of the country along with ever increasing demand of food-
grain production, cultivating more crops within limited water supply has become a challenge. Under 
this scenario, application of superabsorbent polymer is a boon to Indian agriculture. With this rationale, 
superabsorbent hydrogel composites employing a cellulosic backbone, grafted and crosslinked with 
polyacrylate and vermiculite (CMC-g-cl-PA) have been synthesized by graft polymerization. Different 
composites were prepared by varying CMC and vermiculite ratio from 1:0.1 to 1:2. Characterization of 
these composites were done by swelling in different medium (distilled water, NaCl, KNO3, (NH4)2SO4, urea 
and standard hard water). Three different concentrations (0.1, 1 and 20 mM) of different salt and fertilizer 
solutions were tried. Swelling of the composites decreased from 1400 g g-1 of dry composite to 400 g g-1 
in distilled water upon increasing the CMC to vermiculite ratio from 1:0.1 to 1:2. Swelling also decreased 
drastically in different salt and fertilizer solution. In standard hard water also swelling decreases from 75 g 
g-1 (1:0.1 CMC:vermiculite) to 40 g g-1 (1:2 CMC:vermiculite). The absorption data were positively correlated 
with electrical conductivity of the solutions. Water retention study of the soils fortified with composites 
at 0.33 to 15 bar showed that treated soils retain water compared to control. Thus these superabsorbent 
composites can be extensively used as a soil amendment to combat drought stress in rain-fed agriculture.
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Abstract No. 940

Trace level detection of monomer and cross-linker in hydrogels by ESI-Triple Quad LC-
MS-MS

Tirthankar Banerjee, Suman Manna, Anupama Singh, Neeraj Patanjali, Indu Chopra, Pradeep Kumar Singh
ICAR-Indian Agricultural Research Institute, New Delhi, India 
banerjeetirthankar@rediffmail.com

Hydrogels, crosslinked polymeric materials, synthesized from hydrophilic monomer (acrylamide, AA) along 
with a functional cross linker (N,N-methylene-bis-acrylamide, MBA) hold large amount of water.  Specifically 
designed hydrogels are being currently exploited in dry land, rain-fed and semi-irrigated agriculture. AA 
and MBA, if present in free form in the hydrogel, may enter in food chain causing carcinogenicity and 
reproductive disorder in animals. To address this concern, an analytical method for extraction and trace 
level determination of acrylamide and MBA from hydrogel has been developed. Six different hydrogel 
samples viz. Pusa hydrogel, K gel, B gel, V gel, R gel and KCH gel were extracted with distilled water followed 
by quenching with acetone. The extract was filtered, evaporated and reconstituted in methanol and 
injected in LC-MS-MS. A selective and sensitive method for quantification of AA and MBA by UPLC-MS/
MS with DUIS–ESI interface and Triple Quadrupole Mass Detector (Shimadzu 8030) equipped with C-18 
column was developed. In water-methanol solvent system the AA and MBS eluted at RT of 1.08 and 1.2 
min, respectively. Multiple reaction monitoring (MRM) optimization identified most sensitive quantifier 
transitions at m/z 74.10>42.00 for AA and m/z 155.10>72.10 for MBA. Both AA and MBA showed a linear 
response in the concentration range of 0.05 to 2.0 μg g-1 with LOD and LOQ at 0.003 mg kg-1 and 0.01 
mg kg-1, respectively. None of the 6 hydrogels were detected with residues of Acrylamide, however trace 
quantities of MBA was detected in all the samples in the range of 0.000335-0.00072%.

Abstract No. 943

Weed management in rice under a long-term conservation agriculture based rice-wheat 
cropping system

Rishi Raj, T.K. Das, V.K. Singh
ICAR-IARI, New Delhi, India 
rishirajiari@gmail.com

In India, losses due to weeds in rice was ranked 1st among crops and estimated as annual loss of 4420 
million US $ . Weeds are the major challenges in conservation agriculture because of severe infestation 
and shifting while switching from conventional tillage to conservation tillage. A dynamic integrated 
weed management strategy involving zero-tillage, residue mulch and herbicides is highly essential for 
arresting weed interference and crop yield losses. Therefore, this study was conducted at ICAR-Indian 
Agricultural Research Institute (ICAR-IARI), New Delhi. The treatments were comprised of six tillage and 
crop establishment methods (viz., ZTDSR (Zero-till direct-seeded rice)  –  ZTW (Zero-till wheat), WR (wheat 
residue) + ZTDSR  – RR (rice residue) + ZTW, WR+ ZTDSR +  BM – RR + ZTW, ZTDSR – ZTW  – ZT mungbean 
(ZTMB),Mungbean residue + ZTDSR  – RR + ZTW – WR + ZTMB and TPR (Transplanted puddled rice)– CTW 
(Conventional till wheat) in main plot and four weed control treatments (Unweeded control, pendimethalin 
1.50 kg/ha at 1 DAS fbbispyribac-Na 0.025 kg/ha at 25 DAS, pyrazosulfuron-ethyl 0.025 kg/ha at 1 DAS fb 
tank-mixture of cyhalofop-butyl 0.100 kg/ha + bispyribac-Na 0.025 kg/ha at 25 DAS and pyrazosulfuron-
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ethyl 0.025 at 1 DAS fbcyhalofop-butyl 0.100 kg/ha at 20 DAS fbbispyribac-Na 0.025 kg/ha at 25 DAS) in 
sub-plot. The rice yield was significantly higher in TPR over other crop establishment methods. Application 
of pyrazosulfuron-ethyl 0.025 at 1 DAS fbcyhalofop-butyl 0.100 kg/ha at 20 DAS fbbispyribac-Na 0.025 
kg/ha at 25 DAS were most effective for controlling weeds and obtaining higher rice yield.

Abstract No. 949

Calibration of different nitrogen monitoring devices for optimising nitrogen use in 
timely sown wheat cultivars

Bipin Kumar, Anchal Dass, Rajender Kumar, M.C. Meena, Manoj Khanna
ICAR-IARI, New Delhi, India 
bipiniari@gmail.com

Fertilizer management, especially nitrogen (N) is one of the major inputs in wheat cultivation. Applying 
N as per crop need is the most appropriate N-fertilizer management strategy to improve N use efficiency. 
Field experiments were conducted in three consecutive cropping seasons during 2015 and 2017 at WTC, 
ICAR-IARI, New Delhi to find out the best reading of these sensing devices for predicting the yield of 
wheat.  In this experiment three, timely sown wheat varieties (HD 2967, HD 3059 and HD 3086) were tested 
under four levels of N (0, 90,120 and 150 kg/ha). The leaf N content in these varieties under various levels 
of N application rates was monitored using LCC, Chlorophyll meter and GreenSeeker. Simultaneously, 
the leaf N content was determined by chemical analysis in laboratory to correlate N content determined 
by using two different approaches. The wheat grain yields were found maximum 5.3 and 4.6 t ha-1 when 
we applied 150 and 120 kg N ha-1 and the reading of GreenSeeker, Chlorophyll meter and LCC at different 
growth stages were 0.64 to 0.67, 44 to 45 and 4.4 to 4.6 respectively at 150 kg of N ha-1. While these values 
were 0.59 to 0.62, 42 to 44 and 4.0 to 4.2 respectively at 120 kg of N ha-1. Among the different sensing 
device the LCC, is cheap and easy to understand as compared to other sensing devices even though 
theirs results were more satisfactory. 

Abstract No. 962

Tree-canopy management influence on soil quality index of Hardwickia binata roxb.
based agroforestry system in Central India

Rajendra Prasad1, Ram Newaj1, R Singh1, AK Handa1, NK Saroj2, Ashok Shukla1, Prashant Singh1, VD Tripathi3

1Central Agroforestry Research Institute, Jhansi, India.21Ministry of Agriculture & Farmers Welfare, New Delhi, 
India.32College of Forestry, Dr. B. S. K. K. V, Dapoli, India 
drrajendraprasad2@yahoo.co.in

Agroforestry land use is considered to be the best strategy for restoration of the degraded land, hence, 
present study was conducted to evaluate effect of tree-canopy management practices on soil quality and 
how quality indicators respond to tree pruning in a well established 22-years old Hardwickia binata based 
agroforestry system. The trial consisted of four treatments of tree pruning viz., control (no pruning), 25, 50 
and 75% pruning of tree-canopy height. To develop soil quality index (SQI), representative soil samples 
were drawn from 0-30 cm depth from all plots and analysed for selected soil quality indicators. Increase in 
pruning intensity of H. binata has shown favourable effect on most of the soil quality indicators. Maximum 
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SQI was observed in plots receiving 75% pruning while minimum in plots having 25%. In comparison 
to baseline, the improvement in SQI was the minimum in 25% pruning (17.82%) and maximum in plot 
having 75% pruning (30.93%). The improvement in soil quality over control ranged from 0 (25% pruning) 
to 15.56% (75% pruning). The computed value of SQI (0-1 scale) ranged from 0.434 to 0.514 and had 
sensitivity of 1.49, reflecting its sensitiveness to management of tree canopy. The infiltration rate (water 
movement) and biological activity were identified as sensitive and critical indicators for soil quality. 
Among the canopy management treatments, 50% pruning of tree-canopy seems to be more desirable. 
Conclusively, the study proved the hypothesis that agroforestry is vital for restoration and revitalization 
of poor and marginal land resource.

Abstract No. 969

Evaluation of water productivity enhancing potential of hydrogels under semiarid 
conditions in mungbean

Neeraj Patanjali1, Suman Manna1, Pradeep Kumar Singh2, Anupama Singh3, Yash Pal Yadav4, Pramod 
Kumar Yadav5, Tirthankar Banerjee6, Indu Chopra1, Manoj Khanna7

1Scientist, Division of Agricultural Chemicals, ICAR- Indian Agricultural Research Institute, Delhi, India.2Technical 
Assistant (T-5) Division of Agricultural Chemicals, ICAR- Indian Agricultural Research Institute, Delhi, India.3Head 
and Principal Scientist, Division of Agricultural Chemicals, ICAR- Indian Agricultural Research Institute, Delhi, 
India.4Principal Scientist, CCSHAU, Regional Research Station, Bawal, India.5Assistant Scientist, CCSHAU, Regional 
Research Station, Bawal, India.6Principal Scientist, Division of Agricultural Chemicals, ICAR- Indian Agricultural 
Research Institute, Delhi, India. 7Principal Scientist, Water Technology Centre, ICAR- Indian Agricultural Research 
Institute, Delhi, India 
neerajpatanjali@gmail.com

A field experiment was conducted during Kharif, 2018 to assess the water productivity enhancing 
potential of different hydrogels (i.e. Pusa hydrogel, V-gel and B-gel) under semiarid conditions at Bawal.
The experimental design was RBD with three replications. Hydrogels were applied @ 2.5 kg ha−1 under 
two irrigation systems i.e., rainfed and single need based irrigation. Moreover, mungbean was sown at 
two depths (i.e. 5 cm and 10 cm) and hydrogel was applied in root zone as band placement and as seed 
coat. All hydrogels positively affect the growth parameters of mungbean (plant height, no. of pods, plant 
biomass) and yield attributes (no. of pods/plant, test weight of seed and overall yield) over control. The 
results revealed that one need based irrigation significantly enhanced the growth yield parameters. 
Both methods of hydrogel application band placement and seed coating exhibited positive effect on 
growth and yield parameters. In all the corresponding treatments, mungbean sown at 5 cm gives better 
result in comparison to mungbean sown at 10 cm. Within corresponding treatments, the performance 
of hydrogels was found in order Pusa hydrogel ′ B-gel > V-gel > control. Highest yield of 7.19 q ha-1 was 
obtained with Pusa Hydrogel @ 2.5 kg ha-1 with sowing depth of 5 cm (band application) and one need 
based irrigation against the corresponding control with yield 4.95 qha-1.  Higher crop yield in gel treated 
plots under all conditions revealed that hydrogels are effective in overcoming moisture stress and can 
successfully overcome the yield reduction under such conditions.
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Abstract No. 981

Influence of enriched organic nutrient sources and rice establishment methods on 
productivity and water use efficiency

Himansu Sekhar Gouda, Y.V. Singh, Y.S. Shivay, R.S. Bana, Poornima S
Indian Agricultural Research Institute, New Delhi, India 
himansusekhar153@gmail.com

Rice is the main staple food throughout Asia. Transplanted rice is widely practised because of its higher 
productivity than other methods. But its labour intensiveness, low water use efficiency (WUE) and 
unsustainability make the alternatives inevitable. Direct seeded rice (DSR) hold a promising alternative 
which not only gives the optimum yield but also have significantly higher WUE. Due to the intensive 
cultivation, there is a continuous deterioration of soil health and depletion of nutrients. Integrated nutrient 
management and organic farming are the promising alternatives but very low percentage of nutrients in 
organic inputs is the big constraint and limits its widespread use. So by enriching the manure/compost 
with suitable amendment/ conditioner, we can reduce the above constraints to a large extent. By keeping 
these points in view, a field experiment was conducted during Kharif 2018 at ICAR-IARI, New Delhi in 
sandy clay loam soil in a split-plot design using ‘Pusa Basmati 1509’ variety. The treatments consisted two 
establishment methods viz., DSR and conventional transplanting and five nutrient management options 
i.e. control, 100%RDF, 50%RDN applied through enriched nitrogen, 50% RDP through enriched phosphorus 
and 100% organic (enriched nitrogen and enriched phosphorus). Results showed that transplanted rice 
resulted in significantly higher productivity as compared to DSR but the water use efficiency was higher 
in DSR. The organic treatments applied through enriched N and enriched P showed at par result with that 
of 100%RDF applied through inorganic fertilizer. Thus DSR with enriched nutrients resulted in optimum 
productivity, higher NUE and WUE as well.

Abstract No. 990

Plant growth retardants: A tool for enhancing growth and yield of pulses- A review

Amandeep Kaur, Dr Harmeet Singh
Punjab Agricultural University, Ludhiana, India 
virkaman461@gmail.com

Pulses are most significant food crops after cereals and are rich source of proteins. Apart from being a 
good source of protein, pulses also contain substantial amount of minerals, vitamins, crude fibre etc. Being 
legumes, pulses fix atmospheric N2 into the soil. Pulses also used as green manure crops. Seeds, pods and 
leaves of pulses are used by human and livestock being rich in nutrition. The deep rooting system helps 
in better extraction of water and nutrients from deeper soil layers, thus making them suitable for grown 
under rainfed conditions. Pulses have indeterminate growth habit with low harvest index. The pronounced 
vegetative growth habit of pulses leads to the production of infertile or poorly productive branches with 
large number of unproductive flowers and pods, fruit drop and non-synchronous flowering/fruiting 
which poses a significant constraint to its productivity. So, achieving a higher pod set and retention of 
sink is very important aspect. Therefore, pulses productivity can be substantially improved by curtailing 
excessive growth and flower or fruit drop. Plant growth regulators are organic substances which in small 
quantities increase or decrease or modify physiological processes in plants. Plant growth retardants are 
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the chemicals substances that slow down the cell division and cell elongation of shoot tissue and regulate 
plant height physiologically without formative effects for eg, AMO 1618, phosphon-D, CCC, MC and alar. 
These do not occur naturally in plants and acts in retardation of stem elongation, preventing cell division.

Abstract No. 992

Sulphur nutrition: An approach to enhance seed yield and oil content in oilseed crops 
– a review

Priyanka Sahoo, Dr. Ajmer Singh Brar
Punjab Agricultural University, Ludhiana, India 
priyankasahoo52@gmail.com

Oilseeds constitute a very important group of commercial crops in India. The oil extracted from oilseeds 
form an important component of our diet. Oil-cake which is residue after oil extraction from the oilseeds 
also used as cattle-feed and manure. In India there are two major group of oilseed crop namely edible 
and non-edible. Groundnut, rapeseed and mustard, sesame, safflower, niger, soybean and sunflower form 
the edible while linseed and castor categorizing under non-edible group. India import edible oil of worth 
rupees 59094.76 crore, which is a big drain to Indian economy. So, sulphur nutrition being a perspective 
management practice to be followed to enhance the oil content of oilseed crops, as well as to meet the 
increasing demands of edible oils and also check country’s import exchanges. Optimum utilization of 
nutrients is an important factor which determines crop yield. Sulphur is an essential nutrient in oilseed 
production and sometimes called as 4th major nutrient and become more important as a limiting 
nutrient in crop production. Sulphur is involved in the synthesis of chlorophyll and is also required for 
synthesis of oil. It plays a major role in increasing oil content of the seed and as is a major constitute of oil. 
Application of sulphur in oilseeds shows a great promise in promoting seed yield and oil content, which 
can be obtained by the proper adjustment of sulphur application.  The central hypothesis of the study is 
to supply sulphur to oilseed crops for enhancement the oil content and seed yield. 

Abstract No. 994

Land suitability evaluation of Arjunagi sub-watershed, Vijapura district, Karnataka 
using geospatial techniques

Patil P L, Geetha G P, Ramachandraiah H C, Geethanjali M, Dasog G S
University of Agricultural Sciences, Dharwad, India. 
raamus18@gmail.com

Land resource inventory of Arjunagi sub-watershed, Vijayapura district, Karnataka was made using 
geospatial techniques. The transects were identified in the field representing different landforms and 
soil profiles were dug open and studied. The horizon wise soil samples were collected and analysed for 
various physical and chemical parameters. The soil map showing eighty phases and seventeen series 
was prepared. Out of 5932 ha major area of 1826 ha is occupied by Dadamatti series which is shallow 
(25-50cm) and gravelly (15-35 %) with texture varying from clay to clay loam with  moderate to severe 
erosion. Atharga series occupies 983 ha area with very shallow deep gravelly to very gravelly soil having 
clay loam to sandy clay loam texture and moderate to severe erosion, Kalgurki series accounts for 666 ha 
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with moderately shallow (50-75 cm), gravelly (15-35%) clay to clay loam texture with slight to moderate 
erosion.  The land suitability for major crops like maize, cotton, sorghum, amla, custard apple, mango, 
pomegranates, grapes etc was worked out based on the soil properties and database was used for 
suggesting appropriate cropping system for the location, there by utilizing land resource for the best 
suited crop. Majority of crops occupied moderately suitable area followed by not suitable and marginally 
suitable area. Major constraints for moderately and marginally suitable area are soil characteristic, rooting 
condition and texture.

Abstract No. 995

Land evaluation of Domanal sub-watershed of Vijayapura District Karnataka, using 
remote sensing and GIS

Patil P L, Geetha G P, Giramallappa B Tuppad, Deepa K, Dasog G S
University of agricultural science ,Dharwad, India 
tuppadgb@gmail.com

Land evaluation studies such as land capability classification and land suitability for major crops are 
essential for planning appropriate measures to sustain productivity. An attempt was made to prepare land 
capability classification and land suitability for Domnal sub-watersheds covering an area of about 4839 
ha in Vijayapura district, Northern dry zone of Karnataka using   remote sensing and GIS techniques. The 
detailed soil characterization resulted in seventeen soil series which were evaluated for land capability 
classification and land suitability. The seventeen soil series were grouped into seventy three soil phases. 
Land capability classification was worked out for these seventy three soil phases which showed II, III, IV and 
VI classes.  The land capability class II occupies1294 ha and having three subclass. The class IIs occupied 
876 ha (18.12 %) of the study area. These soils had none to slight limitations ranging from slope, erosion, 
drainage, depth, texture, coarse fragments, CaCO3, pH and organic carbon. The class III occupies 721 ha 
and having two subclass, IIIs occupied 581 ha (12.01 %). Soil site suitability evaluation for horticulture 
crops like mango, sapota, guava, pomegranate, grapes, amla showed that some of soil series were highly 
suitable (S1), moderately suitable (S2), marginally suitable (S3) and not suitable for some soil phases. 
Major proportion of the study area belonged to land capability class VIs followed by IVs, IIs, IIIs, IIes, IIsw, 
IIIes respectively in the order of land capability rating. The land evaluation will help plan for most suited 
crops resulting the enhanced productivity. 

Abstract No. 999

Effect of integrated crop management modules on yield, energetics and nitrogen 
recycling through leaf fall of pigeonpea

Varatharajan T, Anil K Choudhary
ICAR- Indian Agricultural Research Institute, New Delhi, India 
varatha27794@gmail.com

Pigeonpea is an important pulse crop of India with very low yield (885 kg/ha) due to poor adoption 
of improved cultivars/farm technology, early seedling mortality owing to water stagnation, severe 
weed infestation and disease/pest infestation besides numerous production-, resource- and climatic-
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vulnerabilities. Integrated crop management (ICM) is an innovative crop management concept which 
may cope-up these vulnerabilities with high resource-use efficiency besides enhancing productivity over 
conventional farming practices. A field investigation was conducted during Kharif 2017 at the Experimental 
Farm of IARI, New Delhi to study the influence of nine different integrated crop management (ICM) modules 
[Conventional tillage(CT) based: 04 (ICM1–ICM4); Conservation agriculture(CA) based: 04 (ICM5–ICM8); 
Organic agriculture based: 01 (ICM9)] on pigeonpea with three replications in RBD design. Each module 
has different combination of ICM practices like integrated nutrient, weed, water along with need-based 
integrated pest/disease management.

It was revealed that the seed yield was significantly higher in ICM7 (1.92 t/ha). Maximum energy input was 
found in ICM9 (39,102 MJ/ha) but energy output was significantly higher in ICM7 (2,23,664 MJ/ha) it was 
followed by ICM5, ICM8 and ICM6, respectively. ICM7 module also exhibited significantly higher leaf fall 
and N recycling through leaf fall.Altogether, CA based ICM7 module [Zero Till –PRB + crop residue retention 
@ 3 t/ha + 100%RDF + glyphosate-ppfbpendimethalin-PE fbimazethapyr-PoE+ 1 HWM + 2 irrigation + 
need based IPM/IDM] resulted in higher pigeonpea productivity, energy output and N recycling through 
leaf fall which helps in improving soil bio-fertility.

Abstract No. 1001

Leaching of herbicide flucetosulfuron in soils

Usha Kumari, Shashi Bala Singh, Babita Singh, Birendra Kumar, Neera Singh
Division of Agricultural Chemicals, ICAR-Indian Agricultural Research Institute, New Delhi-12, India 
shashi.sbsagch@gmail.com

Leaching is one of the major transportation processes responsible for ground water contamination. 
Sulfonylureas being weak acids (pKa 3-5), remain ionized and less sorbed in soil and their residues may 
be detected in surface water and groundwater. Flucetosulfuron, a paddy herbicide has recently got 
registration in India. In India as rice is grown in varied type of soils, therefore leaching of flucetosulfuron was 
studied in three soils with varied pH and organic carbon (OC) content in soil columns with two moisture 
regimes and samples analysed by HPLC. In IARI, soil with 300mL water percolation (96mm rainfall) nearly 
17.20% of initially applied flucetosulfuron was collected as leachate. Rest of the herbicide was invariably 
distributed in different soil depth. In Basar soil of NEH region and Karnal soil no residues were detected 
in leachates. In Basar soil 35.1 & 48% amount was confined to 5-10 & 10-15 cm zone while in Karnal soil 
17.28, 28.6 & 19.63% was found in 0-5, 5-10 & 10-15 cm zone. With 1000mL water percolation (320mm 
rainfall) 88.21% of herbicide came into leachate from IARI soil. In case of Basar and Karnal soil, maximum 
herbicide was associated with soil but comparatively with lower layers i.e. upto 15-25cm in Basar soil 
and 15-30cm in Karnal soil. No residues were found in leachates. Correlation of leaching results with 
properties of soil indicated that sorption of flucetosulfuron had an inverse correlation with soil pH and a 
direct correlation with OC and clay content. 
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Abstract No. 1002

Effect of soil microbial activity, moisture and pH on the persistence of flucetosulfuron

Debdas Chand, Shashi Bala Singh, Babita Singh, Birendra Kumar, Neera Singh
Division of Agricultural Chemicals, ICAR-Indian Agricultural Research Institute, New Delhi-12, India 
shashi.sbsagch@gmail.com

Persistence of herbicides in soils has a direct relation to their effect on the next crop in rotation. In this 
study the effect of soil microbial activity, moisture and pH has been evaluated on the persistence of 
flucetosulfuron, a recently registered sulfonylurea herbicide for paddy rice in India. Three soils from 
Delhi, Karnal and Kerela were used in the study. Herbicide dissipated with T½ (half life) of 1.28, 1.14 and 
0.58 days in Delhi, Karnal and Kerela soil respectively. In general T½ was more under sterile conditions for 
each soil. Kerala sterile soil showed exceptionally high T½ (8.38 days) in comparison to 0.58 days under 
non sterile conditions indicating the presence of effective microbial community for the degradation of 
flucetosulfuron in this soil. Under water logged conditions T½ was more compared to field capacity moisture 
level of soils suggesting the role of aerobic conditions in degradation. The herbicide was comparatively 
stable under neutral pH. A faster degradation was observed under both acidic and alkaline pH. In alkaline 
pH (9.2) the dissipation was biphasic with first rapid and second slow phase. Four degradation products 
were identified in various studies mainly by hydrolysis of ester bond and cleavage of sulfonylurea bridge. 
Fastest dissipation of herbicide was found in non sterile acidic soil of Kerala followed by Karnal and Delhi. 
It is concluded that flucetosulfuron is short lived molecule in soil and may not affect the next crop in 
rotation due to soil persistence.

Abstract No. 1006

Isolation and characterization of fipronil degrading microbes from sugarcane field soil

Deepak Kumar1, Shashi Bala Singh1, Anamika Sharma2, Babita Singh1, Lata Nain2

1Division of Agricultural Chemicals, ICAR-Indian Agricultural Research Institute, New Delhi-12, India.2Division of 
Microbiology, ICAR-Indian Agricultural Research Institute, New Delhi-12, India 
shashi.sbsagch@gmail.com

Fipronil is a widely used insecticide in agriculture and can cause potential health hazards to non-target 
soil invertebrates and nearby aquatic systems. Fipronil degrading bacteria and actinomycetes were 
isolated from a fipronil contaminated soil. Soil was collected from sugarcane fields of Baghpat district, 
U.P with a history of fipronil application.  Sterile and non sterile soil was fortified with fipronil at the level 
of 1.0μg g-1 soil. After extraction quantification of fipronil residues was done by GC using mega bore 
column and ECD detector. Recovery of fipronil in soil ranged between 87.7 - 95.6 % at 0.1 to 1.0 μg g-1 
fortification level. The instrument detection limit of fipronil was 0.01 μg mL-1 and LOQ of fipronil for soil 
by this method was 0.002 μg g-1. The half-life of fipronil in sterile and non sterile soil were found to be 
115.5 and 46.2 days, respectively. A vast difference in the half life of sterile and non sterile soil prompted 
to isolate potential microbes for fipronil degradation. Twenty two strains were isolated and screened 
for their fipronil degrading potential in broth leading to 7 potential strains. These were characterized 
by molecular techniques and the sequences submitted to gene bank to obtain the accession numbers. 
Fipronil degradation half life of these strains varied between 5.02-7.79days in mineral broth. 
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Abstract No. 1007

Productivity and water use efficiency of rice under different planting methods and 
nutrient management options

Poornima S, Y.V. Singh, Y.S. Shivay, R.S. Bana, Himansu S. Gouda
Indian Agricultural Research Institute, New Delhi, India 
poornishanmugam97@gmail.com

Rice is an important food crop and consumed by half of the world’s population particularly by Asians. Rice 
is mainly cultivated under transplanted condition, which has been reported as the best method of rice 
cultivation in attaining the maximum productivity. But it consumes more water and energy. Repeated 
puddling also adversely affects soil physical properties viz., disturbing aggregates, reducing sub surface soil 
permeability and formation of hardpans thereby consuming more energy for attaining desired tilth. Hence 
some alternatives like aerobic rice and direct seeding can be practiced to ensure optimum productivity 
and water use efficiency. Besides water, adequate nutrient supply is also important. Intensive cultivation 
with indiscriminate use of fertilizers without using organic manures and bio-fertilizers deteriorated the 
soil health further. Keeping these points in view, a field experiment was conducted at ICAR-IARI, New 
Delhi during Kharif  2017 and 2018 in sandy clay loam soil. The experiment was laid out in split-plot design 
with variety ‘Pusa Basmati 1509’. The treatments included two methods of establishment viz., aerobic rice 
and conventional transplanting and the three nutrient management options i.e. 100% RDF, 100% RDF 
+ biofertilizer and 125% RDF. Results showed that conventional transplanting gave significantly higher 
productivity compared to aerobic rice. But aerobic rice systems showed higher water use efficiency while 
maintaining the optimum productivity when integrated with application of 100% RDF+ bio-fertilizer. 
Thus, aerobic rice along with 100% RDF+ bio-fertilizer can be practiced as an alternative to sustain the 
productivity besides obtaining higher water use efficiency. 

Abstract No. 1009

Yield of winter season intercrops in Acacia senegal (L.) Willd (gum-arabic) based 
agroforestry system in semi-arid tropics of Central India

Rajendra Prasad1, R Singh1, A.K. Handa1, B Alam1, Ashok Shukla1, Prashant Singh1, V.D. Tripathi2

1ICAR-Central Agroforestry Research Institute, Jhansi, India.2College of Forestry, Dr. B. S. K. K. V., Dapoli, India 
ashokshukla06@gmail.com

Integration ofAcaciasenegal, a high quality gum (gum-arabic) yieldingtree in agroforestry system hold 
great promises for increasing farmers’ income. Present study was conducted to evaluate production 
potential and tree-crop compatibility of gum arabic based agri-silvi-horticulture model established in 2009 
on research farm under ICAR sponsored Network Project “Harvesting, Processing and Value Addition of 
Natural Resins and Gums”. The model comprised of A. senegal along with three horticulture plant species 
(Citrus limon, Aeglemarmelos and Carissa carandas). A. senegal, A. marmelos and C. limonwere planted at 
different spacing in rows, while C. carandas at boundaries (three sides). Brassica campestris (var. Varuna) 
was grown during 2012-13 & 2013-14 and Triticumaestivum (var. HUW 234 Z-1) during 2014-15 & 2015-16. 
Survival of A. senegal ranged from 86-100%, C. limon 83-96%, A. marmelos 71-96% and C. carandas 75%. 
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A. marmelos exhibited comparatively lesser negative effect on yield of B. campestris and T. aestivum than 
other trees. Distance from tree trunk affected growth and yield of both the crops. Maximum yield was 
recorded at 4.5 m distance from tree trunk, which decreased with decrease in the distance from tree base. 
Maximum decrease in yield of B. campestris and T. aestivum was recorded in close vicinity of tree-trunk 
(at 1.0 m). Between the two intercrops, reduction in the yield was more pronounced in B. campestris than 
T. aestivum. Remuneration from fruits and gum yield is likely to compensate reduction in the crop yield 
and make this system viable. 

Abstract No. 1020

Integrated farming system: A Potential technology for doubling farmers’ income by 
2022 in eastern India

Avijit Halder, A Haldar
ICAR-Agricultural Technology Application Research Institute (ATARI), Kolkata, India 
vetavijit@gmail.com

Agriculture has been the way of life and continues to be the single most important livelihood of the rural 
masses in Eastern India, particularly West Bengal, Odisha and Bihar, where 90 per cent of the cultivators 
are small and marginal farmers  (less than 1 ha land holding). Eastern India is bestowed with diverse 
natural resources, varied agro-climatic conditions, good soil of alluvial tract, a remarkable percentage of 
land under cultivation, abundant sunshine, ample water resources, a large number of livestock and vast 
human resources. Thus, Eastern India has made remarkable achievements in agriculture and allied sectors 
during post green revolution period. However, the farmers’ income remains low in relation to income of 
those working in the non-farm sector and it leads to the emergence of agrarian distress. Hence, the target 
set to double farmers’ income by 2022 is central to make a sense of income security to the farmers and 
promote farmer’s welfare. Krishi Vigyan Kendra (KVK) of ICAR, the largest national agricultural extension 
network in the country, is working sincerely to realize institute research outcomes at the farmers’ field. 
Many technologies have been identified by KVKs to achieve doubling farmers’ income in Eastern India. 
Among many technologies, Integrated Farming System (IFS) has been advocated for harmonious use of 
inputs through integration of various land- based enterprises and their compounded response to make 
the agriculture productive, profitable and sustainable that may likely to be extended to the farming 
community in Eastern India for realizing doubling farmers’ income by 2022. 

Abstract No. 1028

Upgradation of biogas using selective chemical scavengers

Navindu Gupta, Fayaz Ahmed Malla, Shakeel Ahmed Khan, Sandeep Kumar
CESCRA, ICAR-IARI, Delhi, India 
navindu121@gmail.com

Biogas, an environment-friendly renewable fuel is generally produced by anaerobic digestion of 
organic waste. However, there are two major concerns related to the biogas, namely (1) to make  biogas 
transportable and (2) increase the calorific value of biogas. The investigation was undertaken to evaluate 
various chemicals (organic and inorganic bases) in reducing the CO2 content of biogas, thereby enriching 
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it with greater CH4 content. The biogas was analyzed for CO2 and CH4 content before and after treatment 
with chemicals. It was found in this study that the treated biogas showed a significant reduction in 
CO2, with concomitant increase in CH4 content. The chemicals removed CO2 up to 94%. Among all the 
chemicals (KOH, Ca(OH)2, NaOH, MEA, PEG, NH4OH, EDTA) used, MEA (Monoethanolamine) performed the 
best regarding CO2 reduction capacity, regeneration capacity, and price. The R2 value of NaOH, KOH and 
Ca(OH)2, was 0.93, showing good linear relationships, as compared to the other chemicals tested. The cost 
of chemical treatment of biogas was evaluated around Rs 7.2/dm3 of biogas treated. The calorific value 
was also found to be increased to 8.15 - 9.79kWh/Nm3 from 6.55 kWh/Nm3. Hence keeping in view the 
cost of treatment of biogas in this study by various chemicals, it can find use in situ for biogas methane 
enrichment. The major inference from this study, is that the use of chemicals is safe and can be used for 
the scrubbing treatment of biogas, which can also help in reducing greenhouse gas emissions, as a result 
of reduced CO2.

Abstract No. 1035

Yield gap analysis of demonstrations on Pigeon pea in Uttar Pradesh

Atar Singh, Shantanu Dubey, Sadhana Pandey, Rajeev Singh, Maneesh Singh
ICAR-ATARI, Kanpur, India 
atarsingh_icar@yahoo.com

Pigeon pea is one of the major pulse crops grown in India and Uttar Pradesh. To harness the potential 
yield of modern varieties with package of practices, the demonstrations were planned and laid out across 
36 districts of Uttar Pradesh during 2017-18, covering 573 ha area and 1746 farmers. The recommended 
technologies i.e. improved variety (NA-2), line sowing, IPM (Tricoderma) and INM 20 kg Nitrogen 
(Biofertilizer Rhizobium+10gm/kg seed) were demonstrated in package and their effect was analyzed 
on yield and economics as compared to farmer practices. 

Results showed that demonstration yield, check yield and percent increase in yield respectively for seven 
different agro climatic zones of Uttar Pradesh, were in order of Bundelkhand zone (20.36q/ha, local 14.62q/
ha & 39.26 percent) followed by North Eastern plain zone (18.85q/ha, 12.88q/ha, & 46.35), Eastern zone 
(18.65q/ha, 12.46q/ha, 49.64), Central plain zone (18.50q/ha, 13.65q/ha & 35.56),  South western semiarid 
zone (16.98q/ha, 10.87q/ha and 56.21), Vindhyan zone (15.86q/ha, 11.57q/ha and 37.08) and Western 
plain zone (13.82q/ha, 12.67q/ha and 9.08).

Average yield of pigeon pea in demonstration plot was 17.57 q/ha whereas, in farmers practices it was 
12.63 q/ha. Thus the yield increase recorded was 39.11 percent.  Demonstrations on proven technologies 
therefore enhanced the yield to a great extent (3-6 q/ha.) and also resulted in higher income B:C ratio 
(2.90) for the farming community of Uttar Pradesh.
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Abstract No. 1036

Varietal performance of Sesame (Sesamum indicum L.) on yield at farmer’s field in Uttar 
Pradesh

Shantanu Dubey, Atar Singh, Rajeev Singh, Maneesh Singh
ICAR-ATARI, Kanpur, India 
skumar710@gmail.com

Sesame is one of the oldest and important oil yielding crop. Sesame variety Pragati and the related 
packages like line sowing, integrated nutrient management, complete package of practices during Kharif 
2017-18 was demonstrated in an area of 163 ha at 429 farmers fields in 4 agro-ecological zones covering 9 
district of Uttar Pradesh. The technology package included variety pragti, line sowing, IDM, seed treatment 
(carbendazim 3g/kg seed) and INM (30 kg Nitrogen, 15 kg phosphorus, 25 kg sulphur through SSP and 
DAP 30kg/ha) and their effect on yield and economics as compared to farmer practices was analyzed. Thus 
in north eastern plain zone (NEPZ) and central plain zone (CPZ) there were 3 and 4 districts covering 30 
ha and 113 ha. of area in these demonstrations respectively. Likewise, in Bundelkhand and eastern zone, 
20 ha of area was covered in one district each. Results showed that the demonstration yield, check yield 
and percent increase in yield respectively for four different agro climatic zones of Uttar Pradesh, were in 
order of north eastern plain zone (6.37q/ha , 4.07q/ha & 56.56) followed by central plain zone (5.86q/ha 
4.65q/ha & 26.01), Bundelkhand zone (5.36q/ha, 3.32q/ha. & 61.45) and Eastern zone (5.02q/ha, 4.84q/
ha & 3.72) respectively. Average yield of sesame in demonstration plot was 5.65q/ha whereas, in farmers 
practices it was 4.22q/ha. Over all yield increase was 33.89%. Demonstrations on improved package of 
practices enhanced the yield to a great extent with increase in the income Rs.19433/ha with BC ratio 2.34.

Abstract No. 1038

Impact of organic farming on livelihood of farmers in Nagapattinam district of Tamil 
Nadu

Jayapriya R1, Nasurudeen P2

1Tamilnadu Agricultural University, Coimbatore, India.2Pandit Jawaharlal Nehru College of Agriculture, karaikal, India 
jecon0102@gmail.com

Organic agriculture is one among the broad spectrum of production systems and is supportive to the 
eco-friendly environment. The present study makes a comparative economic analysis of organic and 
conventional method of paddy cultivation in Nagapattinam district of Tamil Nadu. The results of stochastic 
frontier production function showed that the mean technical efficiency of conventional farmers and 
organic farmers was 92.15 and 99.97 per cent. The costs per hectare such as cost B2 (Rs. 74815.35) were 
found to be high in conventional as against organic method as cost B2 (Rs. 67055.6). Gross income and 
net returns was higher in organic farms as Rs.125887.86/ha and Rs. 48944.87/ha respectively. The return 
per rupee investment was higher in organic farming (1.46). The multinomial logit analysis indicated that 
age, experience, size of land holdings, source of irrigation, resource type, occupation and gross income 
were the significant determinants of adoption of organic farming package of practices. The Basaliah 
decomposition analysis revealed that 25.80 per cent of higher yield would be obtained through the 
adoption of organic farming method, technology alone contributed 17.40 per cent to the total change in 
yield. Garrett ranking analysis revealed that lack of marketing facilities for organic products was the major 
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constraint in organic farming whereas in conventional farming the factor infertile soil. The government 
should promote organic farming by giving subsidies, demonstrations and field trial for the promotion of 
organic farming among the farmers.

Abstract No. 1046

Crop-water productivity and rooting pattern of wheat genotypes in land configuration 
techniques and irrigation schedules under variable fertilizer levels

G A Rajanna, Anchal Dass, V K Singh, Sanjeev Kumar
Indian Agricultural Research Institute, New Delhi, India 
rajanna.ga6@gmail.com

A 2-year field study was conducted at the ICAR-Indian Agricultural Research Institute, New Delhi during rabi 
seasons of 2016–2017 to identify promising genotypes of wheat suiting to land configuration techniques, 
irrigation regimes and fertilizer levels. The experiment was designed with eighteen treatments consisting 
of three methods of crop establishment techniques like zero tillage, raised beds and conventional tilled 
flat beds, with three irrigation levels, 25, 50 and 75% ASMD (available soil moisture depletion), and two 
fertilizer levels, 50% and 100% recommended dose of fertilizers with three replications using strip-strip plot 
design. Results of the study indicated that wheat genotype of HD-2967 and HD 3086 resulted in highest 
root length of 814.3 and 1095.7 cm, respectively under conventional-tilled furrow irrigated raised beds 
(CT- FIRBs) over others. Synchronously, CT-FIRBs and zero tillage (ZT) resulted in 8-12% improvement in 
grain yield and water productivity of wheat as compared to conventional tilled flat beds (CT). Among the 
irrigation regimes, 25% soil moisture depletion (SMD) plots registered highest grain (7-12.8%), biological 
yield (4-18.5%) and water productivity (12.5-25.1%) than 50% and 75% SMD. Interestingly, these genotypes 
achieved higher grain and biological yields, root length and root volume under 25 and 50% ASMD along 
with 100% RDF applied plots than others.

Abstract No. 1047

Productivity and dry matter accumulation in different parts of green gram under 
different planting methods and weed management practices

Rekha Yadav, Satish Kumar, Anil Kumar Dhaka, Neeraj Kumar
CCS HAU, Hisar, Hisar, India 
rekha25yadav@gmail

An experiment was carried out to find suitable method of planting and weed management in green 
gram. Experiment was conducted in split plot design having planting methods as main plot treatment 
(raised bed, conventional and zero till) and weed management practices as sub plot treatment [weedy 
check,hand weeding(15 and 30 DAS), weed free, pendimethalin PRE@1000g/ha, imazethapyr PRE@70 g/
ha,imazethapyr PRE@100 g/ha,imazethapyr 3-4 leaf stage@70 g/ha,imazethapyr 3-4 leaf stage@100 g/ha 
and imazethapyr+imazamox (RM)3-4 leaf stage@70 g/ha]. Dry matter accumulation in leaves, stem and 
pods was significantly higher in bed planting method as compared to other two methods during both 
years of study. Due to improvement in growth parameters, bed planting method resulted in significantly 
more number of pods/plant and seeds/pod. Biological yield and seed yield was also significantly more in 
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bed planting method. Among different weed management practices, maximum dry matter accumulation 
in leaves, stem and pods was found in weed free treatment. The maximum number of pods/plant and 
seeds/pod were found in weed free treatment followed by HW (15 & 30 DAS). As yield attributes were 
improved in all weed management practices compared to weedy check, thus seed yield and biological 
yield got improved with adoption of weed management practices.

Abstract No. 1049

Effect of demonstrations on rapeseed and mustard yield at farmer’s field in Uttar 
Pradesh

Vinod Singh, R Raghuvanshi, S Pandey 
KVK Chandauli, Chandauli, India 
vinodhort1971@gmail.com

Oilseed crops and rapeseed-mustard group of crops account for 14.1 and 3% of the gross cropped area 
in India, respectively. This crop accounts for nearly one-third of the oil produced in India, making it the 
country’s key edible oilseed crop. Rapeseed-mustard is the major source of income especially even to the 
marginal and small farmers in rainfed areas, water requirement (80-240 mm), rapeseed mustard crops fit 
well in the rainfed cropping system. In Uttar Pradesh Rapeseed & Mustard is an important oilseed crop 
grown during Rabi. The important high yielding varieties Kalasona demonstrated under CFLDs during 
2017-18 at KVK Chandauli. Nutrient Management (60kg P2O5/ha) and complete package of practices 
during Rabi 2017-18 was also demonstrated. The Rapeseed-Mustard demonstrated in an area of 20.00 
ha at 56 farmers fields. 

The results revealed that, average yield of rapeseed-mustard in demonstration plot was 17.85q/ha 
whereas, in farmers practices it was 10.65q/ha. Over all yield increase was 67.61percent. Demonstrations 
on improved package of practices enhanced the yield to a great extent with increase in the income 
Rs.58135/ha with BC ratio 4.38.

Abstract No. 1053

Response of kharif groundnut (Arachis hypogaea L.) to biofertilizer and inorganic 
sources of nutrients

Ekta Joshi1, Deep S Sasode1, Kailash Prajapat2, Dinesh Jinger3, Varsha Gupta1, S Tiwari1, B Kasana1

1RVSKVV, Gwalior, India.2CSSRI, Karnal, India.3IISWC, Dehradun, India 
joshi.ekta86@gmail.com

A field experiment was conducted during  kharif 2017 at College of Agriculture, Gwalior to study the 
response of groundnut to biofertilizer and inorganic sources of nutrient. It was laid out in split plot 
design, replicated thrice in fixed plots and the groundnut (JGN 3) crop was used @ 100 kg/ha. Four fertility 
levels as 25, 50, 75 and 100% recommended rate of fertilizers with three bioformulations as (B1) no bio-
formulations, NPK liquid formulation + Zn solubilizing bacteria (B2) and biogrow application (B3). Soil has 
low initial N (208.7 kg/ha), medium P (13.1 kg/ha) and high K (268.8 kg/ha) contents. The recommended 
dose of NPK for groundnut is 20-60-20 kg/ha and were applied in full as basal dose through urea, single 
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super phosphate and muriate of potash, respectively. Three irrigations were provided to groundnut and 
two hand weedings were done to control the weeds. Five plants in each plot were selected randomly and 
tagged for taking various biometric observations. Application of bioformulations as NPK liquid formulation 
with Zn solubilizing bacteria and biogrow resulted in 9.8, 8.6, 14.5% and 8.0, 4.3, 7.2% increase in haulm, 
grain yield and net returns, respectively compared to no bioformulation application.  Application of 100% 
RDF with bioformulation as NPK liquid formulation + Zn solubilizing bacteria produced highest number 
of branches/plant, number of nodules and dry matter accumulation at 30, 60 and 90 DAS followed by 
100% RDF with biogrow application. Similarly, same treatments also resulted in highest yield attributes,   
yield and net returns of groundnut crop. 

Abstract No. 1054

Fixed time adjustable dose of nitrogen in Bt cotton using chlorophyll (SPAD) meter

Rajeev Kumar Gupta, Arun Shankar
Punjab Agricultural University, Ludhiana, India 
rkg1103@pau.edu

In India, N has been managed in crops using blanket recommendations consisting of predetermined 
N doses which does not accounts for enormous farm-to-farm variability in soil nutrient N supply and 
lead to low nitrogen use efficiency. Adjusting rates and timing of N fertilizer according to soil supply 
and development of plant can help achieving higher N use efficiency. Therefore, field experiments were 
carried out in 2016 and 2017 to test feasibility of SPAD meter to guide for fixed time adjustable dose of N 
management in Bt cotton in a RBD. Adjustable N doses were applied at first flowering and boll formation 
based on critical SPAD value of 45 and 41, respectively. The results revealed that applying 45 or 60 kg N 
ha-1 at thinning and later critical SPAD value based adjustable dose of 45 or 30 kg N ha-1, respectively, at 
first flowering resulted in equivalent yields and significantly higher agronomic and recovery efficiency 
compared to the recommended dose with saving of 40 or 30% fertilizer N, respectively. Applying 30 kg 
N ha-1 at thinning and critical SPAD based 45 kg N at first flowering, though required additional 45 kg 
N ha-1 at boll formation for sustainable yields, it saved 20% fertilizer N as compared to recommended 
dose. The study concludes that SPAD values can well estimate N status in Bt cotton which can be used in 
dynamic adjustment of fertilizer doses to achieve sustainable yields and save fertilizer N.

Abstract No. 1055

Effects of cadmium heavy metal on toxicity of rice crop

Pramod Sharma, Arvind Kumar
1Institute of Agricultural Science, B.H.U ,Varanasi, India. 
pksssac@gmail.com

Rice (Oryza sativa L.) is the staple food for more than half of the world’s population. it was reported that 
Cd can be readily taken up by rice and translocated to shoot and then to grains. Thus, Cd can enter into 
the food chain through rice consumption, even at low Cd concentrations in the soils, and cause toxicities 
to humans. Rice could tolerate high Cd by sequestering in roots and decreasing translocation to shoots. 
Rice could also tolerate excess Cd by binding to cell walls and vacuoles and by combining with different 
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compounds such as organic acids, proteins, and polysaccharides.Rice may enhance Cd tolerance by 
enhancing the uptake of other elements such as Fe but the response varied among rice cultivars.  Therefore, 
there is an increasing demand for Cd minimization in rice for the agro-industries. In general, Cd stress 
inhibited rice growth and biomass. Cadmium also affects the uptake and translocation of essential nutrients 
by rice.  It has been reported that Cd could transfer to rice grains and decrease grain yield, quality, and 
nutrient. In order to avoid Cd toxicity, rice possesses some tolerance mechanisms at physiological and 
molecular levels, Rice could tolerate high Cd by sequestering in roots and decreasing translocation to 
shoots. Fertilization might be another option for effectively reducing Cd uptake and accumulation in rice 
grown on Cd contaminated paddy soils. Proper nutrition of essential plant nutrients such a as N, Zn, Fe, 
and Se reduced Cd toxicity in rice .

Abstract No. 1056

Hybrid solar dryer for drying of high value crops/flowers

Pramod Sharma
ICAR-Indian Agricultural Research Institute, New Delhi, India 
pksharma40@rediffmail.com

A Hybrid solar dryer was developed for drying of high value crops/flowers. It consists of three shelves 
of 3.40 m2 of area in the drying chamber for drying of crops. The auxiliary heating unit has three heating 
coils of 100W each. The coils were supplied power through 150Ah battery which was charged during 
the day using a 100Wp solar panel. Three DC fans of 12V operating on solar energy are also provided in 
the drying chamber to provide the hot air from the heating chamber for easy removal of the moisture 
from the products. A pebble bed of 500 kg for thermal storage was provided inside the solar collector 
for providing heat to the drying chamber after evening. The inside of the collector was painted black to 
increase maximum absorption of the solar radiation. The temperature in the drying chamber was found 
in the range of 30-600C during winter and summer days respectively. This dryer is a zero energy dryer 
working totally on solar energy and does not need conventional power to operate. It can be used for 
drying of spices, herbs, flowers and other high value agricultural products conveniently. This dryer is very 
useful for poor farmers particularly in rural areas where the electricity supply is erratic or not available.

Abstract No. 1057

Evaluation of the effect of osmotic stress on PGP activities of the osmotolerant 
endophytic bacteria during plant-endophyte association

Maheshwar Singh Rathi1, Sangeeta Paul1, Swati Tripathi2, Nivetha N.1, Asha A.D1, Ajit Varma2

1IARI, New Delhi, India.2AMITY University, Noida, India 
talk2msrathi@gmail.com

The present investigation was conducted to determine the effect of osmotic stress on plant growth 
promoting activities of the osmotolerantendophytic bacteria during plant-endophyte association. Both 
endophytic bacterial strains Bacillus aryabhattai strain NSRSSS-1 and Bacillus casamancensis strain MKS-
6 were observed to improve seed germination, plumule and radicle length under severe osmotic stress 
conditions. Better response was observed due to inoculation with endophyticB. casamancensis strain 
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MKS-6. Under no stress conditions and on exposure to mild stress (20% PEG 6000), inoculation did not 
have any effect on seed germination. No seed germination was observed in guar under severe stress 
condition in uninoculated control treatment. Although inoculation with both these strains did not have 
any influence on seedling fresh weight under no stress or osmotic stress conditions, plumule and radicle 
length were significantly enhanced by both the cultures under severe osmotic stress conditions. During 
plant-endophyte association, in vitro, there was an associated decrease in ethylene production by the 
plant under osmotic stress conditions while indole acetic acid, gibberellic acid and exopolysaccharide 
production were significantly enhanced under severe osmotic stress conditions. Under no stress conditions, 
exopolysaccharide production was observed which was considerably enhanced under severe osmotic 
stress conditions. In vitro studies illustrated the potential of these strains, however, further evaluation under 
field condition need to be carried out. This will provide information regarding the potential of the strains 
as bioinoculants for Cluster bean,  and improving productivity in arid and semi arid regions of the country.

Abstract No. 1063

Assessment of micronutrients status and their correlation with some soil properties in 
soils of Valsad district, Gujarat

Gohil Dipak Kumar
N. M. College of Agriculture, NAU, Navsari, Gujarat, Navsari, India 
dipakgohil721@gmail.com

Surface soil samples (0-21.5 cm) were collected from 120 locations from six talukas of Valsad district of 
Gujarat state using GPS. The soil samples were analyzed for DTPA extractable micronutrient. The DTPA 
extractable micronutrients Fe, Zn, Mn and Cu content varied from 1.83 to 68.96 mg/kg, 0.14 to 2.01 mg/
kg, 0.3 to 66.75 mg/kg and 0.14 to 8.90 mg/kg, respectively. Out of 120 surface soil samples, 9.2 per cent 
samples were deficient in DTPA-Fe, 30 per cent samples in DTPA-Zn, 14.2 per cent samples in DTPA-Mn 
and 1.67 per cent samples were deficient in DTPA-Cu content. DTPA-Fe (-0.33**), DTPA-Zn (-0.40**) and 
DTPA-Mn (-0.28**) showed significantly negative correlation with soil pH.

Abstract No. 1068

Effect of semi-surface horizontal flow constructed wetland treated domestic sewage 
effluent on soil properties

Raji Mol R P1, Hebbara M2, Manjunatha M V2

1GKVK, UAS Bangalore, Bangalore, India.2UAS Dharwad, Dharwad, India 
rajikovilakam@gmail.com

A field experiment was conducted at the Main Agricultural Research Station, Dharwad, Karnataka, India 
during January to May, 2014 to study the effect of irrigation with domestic sewage effluent, treated 
through a semi-surface horizontal flow constructed wetland system on soil physico-chemical properties. 
The results showed significantly lower values in most of soil properties at all times of observation 
due to irrigation with treated sewage effluent over the untreated. The cumulative effect of irrigation 
treatments were better reflected at the harvest stage of crop. The ameliorative soil parameters viz; pH, 
EC and exchangeable sodium percentage were low under treated sewage effluent irrigation (7.81, 0.18 
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and 8.27, respectively) over the untreated (8.07, 0.23 and 10.48, respectively). Similar trends were also 
observed in soil organic carbon, exchangeable cations, available boron and cation exchange capacity. 
Irrigation through groundwater alone accounted for significantly lower values of all these parameters. 
Raw effluent irrigation alongwith 100 per cent recommended dose of fertilizers recorded higher values of 
organic carbon, exchangeable calcium, cation exchange capacity and exchangeable sodium percentage 
compared to other fertilizer combinations and irrigation sources. The study concluded that soils irrigated 
with untreated sewage effluent had the positives of higher accumulation of organic carbon, total carbon, 
exchangeable cations and cation exchange capacity but the negatives of higher pH, electrical conductivity, 
boron and exchangeable sodium percentage. However, irrigation with treated sewage effluent showed 
remedial effects through relatively lower pH, salt content and exchangeable sodium percentage but 
alongwith the benefits contained in it. 

Abstract No. 1073

Long term effect of waste water and treated waste water on agriculture using 
microirrigation

Sumit Pal1,2, Neelam Patel1, Anushree Malik2, D K Singh3, Gaurav Singh1, Mairaj Hussain1

1ICAR-IARI, New Delhi , India. 2IIT, Delhi, India.3Delhi University , Delhi , India 
sumitmicrobe@gmail.com

Due to rapid industrialization and increase in use of fresh water and more generation of waste water, 
farmers of peri-urban area widely using this water for the irrigation purposes.  Waste water is contaminated 
with excessive quantities of nutrients, pathogens and toxic chemical substances. Continuous irrigation of 
agricultural land with such wastewater may cause heavy metal accumulation in the soil and vegetables, 
and then introduced into the food chain. 

A field experiment was conducted for three years to investigate the effects of drip irrigation with 
wastewater, and treated water on crop quality at the Research farm of  ICAR-Indian Agriculture Research 
Institute, New Delhi. A bioreactor was installed at field for the purpose of cleaning the wastewater for the 
irrigation. The level of heavy metals was found more in wastewater irrigated vegetable crops than the 
treated water. There was a 26% less accumulation of metals in treated waste water comapred to untreated. 
Use of treated wastewater for irrigation does not have a negative impact also on the consumers’ health 
From the study, it can be concluded that unlike treated wastewater, untreated wastewater cannot be 
used in agricultural land for a long time..

Abstract No. 1075

Modelling daily reference evapotranspiration using cropwat (8.0) and aquacrop (6.0) 
models for Raipur region of Chhattisgarh, India

Vishnu Dewangan, Nidhi Manik, Aekesh Kumar, Anjali Khandekar, Kuldeep Kashyap
Department of Soil and Water Engineering, Bhartiya College of Agricultural Engineering Durg, Indira Gandhi 
Agricultural University, Raipur 492 012, India 
dewanganvishnu1000@gmail.com

In the present study, an attempt has been made to estimate the daily reference evapotranspiration over 
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four year’s period (2013-2016) using models for Raipur region of Chhattisgarh. For the study area, daily 
climatic data were collected from the department of Agrometeorology IGKV Raipur Chhattisgarh. The 
climatic data were used as inputs into the CropWat (8.0) and AquaCrop (6.0) models and ET0 was estimated 
by FAO-56 Penman-Monteith method. The FAO-56 Penman-Monteith method has been accepted as a 
standard method to estimate ET0. The estimated values of ET0 were 1401.6 mm, 1485.55 mm, 1529.35 
mm and 1537.2 mm for 2013 to 2016, respectively. The results show that ET0 is gradually increasing every 
year. Using daily rainfall data, the analysis of rainfall variability  was also carried out. In the study years, 
the average annual rainfall values were 1620.6 mm, 1424 mm, 1041.3 mm and 1247 mm for 2013 to 2016, 
respectively. Comparison of estimated ET0 was also done using past estimated ET0 data. The AQUACROP 
model was tested using estimated data through CROPWAT (8.0) and past estimated ET0 data (Nilimajangre, 
2016).   The performance of AQUACROP model for ET0 estimation was found to be satisfactory. The above 
study may be useful for estimating crop water requirement, selecting appropriate cropping pattern, 
irrigation scheduling, hydrologic water balance, the design of irrigation system, agricultural development, 
disaster management and various other hydrological studies.

Abstract No. 1085

Study of diazotrophic cyanobacteria of North East India with emphasis on agricultural 
importance

Onkar Nath Tiwari
ICAR-IARI, New Delhi, India 
ontiwari1968@gmail.com

The present study deals with Nostocalean cyanobacteria of NER of India, comprising the states of 
Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura. The region is 
one of the 12 mega-biodiversity rich zones of the world and forms a distinctive part of the Indo-Burma 
biodiversity hotspots that ranks 8th among the 34 biodiversity hotspots of the world. In this study, a total 
of 62 diazotrophicnostocalean cyanobacteria, belonging to 12 genera viz- Scytonema (2), Anabaena (22), 
Nostoc (17), Cylindrospermum (2), Anabaenopsis (1), Dichothrix (1), Tolypothrix (2), Calothrix (6), Aulosira 
(4), Microchaete (3), Wollea (1) and Rivularia (1) were originally isolated from different ecological niches 
of north east India and evaluated further in this  study. Among these, six strains which comparatively 
showed good nitrogenase activity were chosen and used for detailed morphological as well as biochemical 
characterization. Anabaena sp. BTA281 excreted highest amounts of ammonia (150.95±0.01 µg ml-1), 
while the least was by Scytonemahofmanni BTA124 (19.30±5.40 µg ml-1). Anabaena sp. BTA650 showed 
the highest ARA activity and the least by Anabaena sp.   Nostoc sp.BTA197 exhibited the highest chl-a 
content, and the least was recorded in Calothrix sp.   Anabaena sp. BTA650 accumulated the highest total 
soluble proteins, with  Rivularia sp. accumulating the lowest amounts.  Anabaena sp. BTA281 produced 
the highest total carbohydrates, with least in Calothrix sp.  Such isolates can be potential candidates for 
biofertilizer formulations, particularly for terraced hill rice culture conditions, which can lead to increased 
productivity, without polluting the soil environment. 
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Abstract No. 1091

Effect of integrated nutrient management for sustaining wheat

Yogendra Singh1,2, Akhilesh Singh2

1IARI, New Delhi, India. 2K.B.P.G.C. , Allahabad, India 
ypicar2016@gmail.com

The area under wheat throughout the world as well as in India has become nearly constant around 
217.9 million and 26.9 million ha respectively. Long term studies being carried out at several locations in 
India indicated that application of all the needy nutrients through chemical fertilizers have deleterious 
effect on soil health leading to unsustainable yields. One of the major constraints in boosting up the 
wheat production is the deleterious effect on soil health. Therefore; there is a need to improve nutrient 
supply system in terms of integrated nutrient management involving the use of chemical fertilizers in 
conjunction with organic manures coupled with input through biological processes. Balanced fertilizer 
is the application of essential plant nutrients in light proportion and in optimum quantity for a specific 
soil crop condition. Continuous imbalanced use of fertilizer led to the deterioration in the soil fertility and 
decrease in soil productivity. Higher yield at balanced nutrition safe guard soil fertility. Integrated plant 
nutrient supply system could help in meeting the goals of balanced fertilization. Therefore, integrated 
ways of nutrient management on wheat crop have multipurpose on the improvement of soil fertility and 
crop productivity in the sustainable manners. It is also important for the improvement of soil chemical, 
physical properties and soil biology before application for a long period of crop season. 

Abstract No. 1103

Long-term impact of organic and conventional farming practices on soil quality in a subtropical 
environment
Shahida Nisar, Dinesh Kumar Benbi
Punjab Agricultural University, Ludhiana, India 
s.aamina22@gmail.com

Organic farming practices facilitate sustainable agricultural production by improving soil quality, 
particularly soil organic carbon (SOC). The soil quality assessment would be complemented by analyzing 
the effects of organic farming practices on different pools of SOC and their relationship with soil bio-
chemical and microbial activities.We investigated the impact of application of rice straw compost (RSC), 
vermi compost (VC), farmyard manure (FYM) and synthetic fertilizers on total, physical and biological 
pools of SOC and C-cycles enzyme activities in an experiment under rice (basmati)-wheat system. After 11 
years of cropping, organic farming practices significantly improved, total organic carbon (TOC), microbial 
biomass carbon (MBC), mineralizable carbon (MinC), enzyme activities, aggregate stability and mineral 
associated C (MinOC). Application of FYM and RSC resulted in C-sequestration in soil, and increased 
TOC stocks and MinC in soil by 59.4% and 48.6% respectively, and MBC by 92.3% in FYM, 65.8 % in RSC 
and VC over conventional farming. Organic management practices significantly improved MinOC that 
represented the largest pool of SOC by 28.3% compared with conventional agriculture. The activity of 
fluorescein diacetate hydrolysis improved with the application of organic amendments by 21.5%.  Coarse 
macro-aggregate (>250 µm) increase in organic amendments ranged from 58.3 to 37.4% over conventional 
farming system, which comprised 58-80% of total water stable aggregates, compared with 14-36% as 
micro-aggregate. The study concluded that long-term applications FYM, VC and RSC built-up not only 
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labile but also the recalcitrant pool of SOC, emphasizing the need for continued application of organic 
amendments for soil quality improvement.

Abstract No. 1106

Water saving technologies in rice – need to reorient for sustaining rice productivity in 
future

Rapolu Mahender Kumar, MBB Prasad Babu, Kuchi Surekha, B Sreedevi, Mangal Deep Tuti, Aarti Singh, Soumya 
Saha, M.N Arun, Ch Padmavathi, B Nirmala, Vidhan Singh
ICAR-IIRR, Hyderabad, India 
kumarrm21364@gmail.com

Indian Institute of Rice Research under All India Co-ordinate Rice Improvement program has conducted 
a total of 150 experiments across India and at IIRR over the past 10 years to evaluate different crop 
establishment methods, for  assessing their potential to save  water in different agro-ecological conditions 
compared to standard normal transplanting methods.   System of Rice Intensification (SRI) method 
recorded significantly higher grain yield (6.22 t ha-1) followed by integrated crop management (ICM) 
(6.07 t ha-1), standard practice of transplanting (5.60 t ha-1) and direct seeding with drum seeder (5.13 t 
ha-1). Alternate wetting and drying (AWD) helps to mitigate CH4 emission by 41 per cent compared to 
continuous flooding, along with a 19 per cent saving of irrigation water over continuous flooding. Direct 
wet seeded rice ( DWSR ) is preferred over transplanted rice because it deliver both socio-economical as 
well as environmental benefits  Mechanised transplanting followed by SRI principles  is economical in 
terms of monetary returns by reducing labour requirements at peak season.  Treatment combination of 
SRI with alternate wetting and drying and cono-weeding recorded higher net returns, more gross return, 
and better B:C ratio compared to other treatment combinations.  Based on multi-location testing over a 
decade, indicated that SRI, Direct seeded Rice along with AWD method of water management has the 
potential to enhance the productivity of the rice with reduced inputs in different agro-ecological situation 
and soil types across the country.

Abstract No. 1110

Probability analysis of critical dry spells of Marathwada region of Maharashtra state 
for developing climate resilient cropping patterns

Kishor Gavhane1, Anil Kumar Mishra2, B.W. Bhuibhar3

1Indian Agricultural Research Institute , New Delhi, India. 2Water Technology Centre, Indian Agricultural Research 
Institute , New Delhi, India. 3Vasantrao NaikMarathwada Krishi Vidyapeeth, Parbhani, India 
kishorgavhane43@gmail.com

The important rainfall characteristics influencing agricultural production in dryland areas are date of onset 
of monsoon, duration of wet spell, occurrence and duration of intermittent dry spells and number of rainy 
days. With growing emphasis on profitable crop production in such areas, knowledge of distribution of dry 
spells during monsoon season assumes an important role. Further, information on chance of occurrence 
of dry spell during the critical period of life cycle of the crops plays important role in proper utilization 
of available water resources, planning the sowing periods and deciding the varieties of different crops. 
In view of this, daily rainfall data analysis of seven stations in Marathwada region; a traditional drought 
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prone area; was attempted using the criteria suggested by Ashok Raj (1979) using Gumbel Extreme Value 
Distribution for forecasting the occurrence of dry spells. Thirty years rainfall data (1985-2015) of seven 
districts namely Parbhani, Nanded, Latur, Hingoli, Beed, Jalna, Aurangabad and Osmanabad was collected 
from IMD, Pune and Department of Agriculture, Government of Maharashtra. It is found that earliest 
onset of effective monsoon was observed on 18th June at Parbhani and Hingoli and latest was observed 
on 20th July at Latur. The earliest first critical dry spell (CDS) was observed on 4th July at Osmanabad. The 
highest number of critical dry spells in Marathwada region was observed at Jalna (86) lowest at Nanded 
(69). Based on the onset of monsoon and critical dry spells the cropping patterns were designed for all 
the seven districts.

Abstract No. 1117

Utilization of pearlmillet stem, an agricultural waste as potential adsorbent for removal 
of cationic dye from aqueous solutions

Indu Chopra, Pradeep Kumar Singh, Shashi Bala Singh
ICAR-Indian Agricultural Research Institute (IARI), Delhi, India 
tinaindu@gmail.com

Dyes are synthetic organic compounds which are discharged from different industries with the major 
contribution from textile sector (approximately 60%). The presence of dyes in water even in low amounts 
can cause health hazards to living organisms along with contamination of water resources. So it becomes 
important to treat the industrial effluent before its release into the environment. One of the best methods 
to remove toxic dyes is through adsorption by using suitable adsorbent. It is estimated that India generates 
approximately 500-550 Mt of crop residue from different farm activities annually during production of 
different crops and nearly 234 Mt/year gross residue is available as surplus.The study was carried out to 
explore the potential of pearlmillet stem as adsorbent for the removal of methylene blue from aqueous 
solutions. Batch experiments were carried out to optimize different parameters that affect the removal of 
dye from aqueous solutions through adsorption.Maximum adsorption of the dye could be achieved at pH 
6 with equilibrium time of 120 minutes.The extent of dye removal increased with decrease in initial dye 
concentration and increase in contact time and amount of adsorbent dosage used.The equilibrium data 
were fitted in different isotherm models of which the Freundlich isotherm was found to be best fitted.
Kinetic modeling for dye adsorption was done and pseudo-second-order kinetic model was found to 
best describe the adsorption kinetics with R2 value of 0.99.The studies concluded that pearl millet stem 
can serve as dual solution for agro waste management as well as hazardous dye removal.

Abstract No. 1127

Enhancing Water Productivity through controlled irrigation in grain maize (Zea mays 
L.) –Moong (Vigna radiata L.) intercropping system

A.K. Mishra, Susama Sudhisri, Neeta Dwivedi, Anchal Dass, K.S. Rana, V.K. Sharma, V.K. Singh
ICAR-IARI, New Delhi , India 
dranilkumarmishra1@gmail.com

A field experiment was conducted on water demand management for irrigation under various water 
conservation practices in grain maize+moong intercropping system at Water Technology Centre, IARI farm 
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during kharif season of 2017. Four treatments combinations were as follows: T1: ER+100% CWR through 
irrigation, T2: ER+75% CWR, T3: ER+50% CWR, T4: ER (Control). Seasonal Net Irrigation Water Requirement 
(SNIR) in maize crop varied from 286.0 to 436.0 mm. SNIR in moong varied from 153.16 to 303.2 mm 
during the study period. There were statistically significant differences in the grain yield of maize due to 
optimum soil moisture content in the root zone. The mean yields ranged from 5.68 to 6.89 t/ha while the 
treatment means varied from 4.58 to 8.072 t/ha for maize. Variation in grain yield of different varieties of 
moong was found to be non-significant but the different treatments showed significant difference. The 
varietal mean ranged from 1.988 to 2.131 t/ha. The water productivity of maize (Kg/m3) intercropped with 
moong significantly varied from 1.381 to 1.902 for varieties and 1.237 to 1.852 for treatments. The highest 
maize water productivity was obtained with variety V1 and treatment T2 followed with variety V2 and 
treatment T2. The moong grain yield varied from 1.09 to 1.19 t/ha for both varieties across treatments. The 
treatments effect was significant and varied between 0.92 to 1.27 t/ha. The water productivity in moong 
crop was ranged 1.577 to 2.44 kg/m3. 

Abstract No. 1132

Precision nutrient management under maize-wheat system for enhanced nutrient use 
efficiency and production profitability

Pravin Kumar Upadhyay, Vinod Kumar Singh, Rajiv Kumar Singh, Sanjay Singh Rathore, Shyam C.S, B.S. 
Dwivedi, Abir Dey
ICAR-Indian Agricultural Research Institute, New Delhi, India 
pravin.ndu@gmail.com

Integrated use of decision support tool (Nutrient Expert®, NE) and GreenSeeker (GS) were evaluated for 
enhancing nutrient use efficiency under maize-wheat system, during 2016-17 and 2017-18 at different 
targeted maize (6 and 7 t/ha) and wheat (4 and 5 t/ha) grain yield level over existing Ad-hoc state 
recommendation (SR). Result reveals that application of nutrient as per NE had significant edge over SR 
for maize and wheat yield along with 12 to 25 kg/ha N and 8-29 kg/ha P2O5 saving as compared to SR. 
Maximum maize and wheat yield gain were noticed when fertilizer was applied for 7 and 5 t/ha grain 
yield target, respectively. Further, real time N scheduling at 25 and 42 days after sowing (DAS) through 
GS along with NE recommendation for 7 t/ha grain yield curtailed 25 kg N/ha over SR and had highest 
agronomic N use efficiency (31.56 kg grain/kg N) in maize while GS based N application in wheat at 42 
DAS along with NE also had higher yield and NUE (32.88 kg grain/kg N) compared with SR. The advantage 
accrued with integrated use of NE and GS may be envisaged as precise and balanced fertilizer use in right 
time and amount culminated as increased yield and efficiency.

Abstract No. 1152

Effect of calcium nitrate foliar spray on quality attributes of Byadgichilli (Capsicum 
annuum. L) in a non-calcareous vertisol

Kavitha Pandu Jadhav1, B. I. BIDARI1, G. B. Shashidhara2, M. S. Venkatesh3

1Unversity Of Agriculture Sciences, Dharwad, India.2University of Agricultural Sciences, IWMRC, Belvatagi, India. 
3ICAR-Indian Institute of Pulses Research, Regional Research Centre, Dharwad, India 
kavirtd93@gmail.com
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Red chillies (Capsicum annuum. L) are used throughout the world as spice on account of their pungency, 
oleoresin content and essential oils. They have gained greater importance in the global market than 
whole chilli. The major constraints in chilli are premature flower and fruit dropping as its bearing habit 
is   terminal. Due to the immobile nature of calcium in plants, its deficiency is common. Hence foliar 
spray of calcium nitrate [Ca(NO3)2], a water soluble fertilizer is a good option as it contains 18.8%calcium 
and 15.5% nitrogen. A field experiment was conducted during kharif 2016 in the farmer’s field at Agadi 
village in Dharwad district (Karnataka) to study the effect of Ca(NO3)2 foliar spray on quality attributes 
of Byadgichilli. Result revealed that, treatment which received three foliar sprays of Ca(NO3)2 at 1.5% 
recorded significantly highest color value ( 280.22 ASTA units) closely followed by three sprays of 1.0% 
Ca(NO3)2 (274.66 ASTA units) and two sprays of 1.5% Ca(NO3)2 ( 272.74 ASTA units ) and highest oleoresin 
content (20.39%) with three sprays of 1.5%Ca(NO3)2 which was on par with 1.5 and 1.0% foliar spray of 
Ca(NO3)2 on 75th DAT but differed significantly from all other treatments. Highest dry fruit yield recorded 
(21.76 q ha-1) with three sprays of 1.5% Ca(NO3)2 and control recorded lowest quality parameters and 
yield (12.76 q ha-1).

Abstract No. 1179

Down-regulation of protein farnesyltransferase (α-Subunit) for yield protection against 
drought in soybean

Ajay Singh, Mahesh Kumar, Jagadish Rane, Narendra Singh
ICAR-National Institute of Abiotic Stress Management, Baramati, India 
ajaysingh73ansh@gmail.com

Soybean grown under rainfed conditions is highly prone to soil moisture deficit during drought. 
Drought stress, which is occurring more frequently with climate change, adversely affects plants growth, 
development and yield potential in soybean. Genetic improvement strategy is crucial to make the plant 
survive the drought stress i.e, less soil moisture regime during mid-season by enhanced production of stress 
hormones which can reduce shoot growth and hence water requirement. ABA is one of the well-known 
hormone associated with plant stress. Farnesyltransferase is one of the key enzyme associated with ABA 
hypersensitivity of guard cells and stomatal closing. Here, we investigated candidate gene that can help in 
modulating the response of plant to soil moisture deficit. To study the regulation of drought stress related 
physiology, we silenced soybean Farnesyltransferase (GmFnsl)  gene employing gene silencing vector. 
Our studies revealed that down-regulation of GmFnsl gene enhanced the plant’s sensitivity to ABA and 
resulted in drought stress tolerance. The Fnsl-silenced soybean plants exhibited increased transpiration, 
assimilation rate and canopy temperature depression. Thus, a GmFnsl-mediated water stress tolerance 
mechanism may be functional in soybean and this study could be crucial for enhancing drought stress 
tolerance and yield stability under limited soil moisture condition in soybean crop.
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Abstract No. 1180

Heavy metal analysis in the soils of e-waste recycling area of Moradabad district.

Juhi Khan1, Deen Dayal Giri2, Anamika Tripathi3

1Dept. of Botany, IFTM University, Moradabad, India. 2Dept. of Botany , Maharaj Singh College, Saharanpur, India. 
3Dept. of Botany, Hindu College , Moradabad, India 
juhikhan652@gmail.com

E-waste could be defined as  discarded, surplus, obsolete, broken electrical and electronic devices 
consuming electricity in their functional state. The equipments possess several heavy metals that are 
released in soils during the informal and illegal recycling of e-waste. The harmful and toxic metals like 
lead, chromium, cadmium, mercury and arsenic are some important heavy metals released in soil during 
recycling process. The soil samples were collected from different sites in Moradabad city to determine 
the heavy metal in the soils using ICP-MS and ICP-AES at illegal e-waste recycling sites. Open burning 
of printed circuit boards (Cu extraction), acid baths (gold and silver extraction) are the major processes 
leading to soil heavy metal contamination. The present study revealed that e-waste recycling sites are 
strongly contaminated by heavy metals and affecting soil physicochemical properties, fertility of soils 
and affect soil microbial population and their activity. The crops grown in such soils are likely to contain 
high amount of heavy metals, and their consumption could affect human health adversely.

Abstract No. 1187

Soil survey and classification of a toposequence located in the mid-central table land 
agro climatic zone of Odisha, India

Prava Kiran Dash, Antaryami Mishra, Subhashis Saren, Badireddi Revathi
Ouat, Bhubaneswar, India 
dashprava111@gmail.com

A detailed soil survey, characterization, classification and soil fertility status evaluation was conducted in 
the RRTTS and KVK farm, Dhenkanal located in the Mid–Central Table Land Agro Climatic Zone of Odisha. 
A detailed plot wise surface (0-15cm) soil sample collection and soil profile study was conducted. Upland 
soils were found to be the sites of soil erosion with less moisture, more coarse fragments and low fertility 
status and that of low land soils were mostly characterized by impeded drainage and high water table. 
Pedon 1, 2 and 3 were classified as TypicUstorthents, Udic Haplustalfs and Aeric Ochraqualfs respectively. 
There were distinct variations in soil morphological, physical, chemical properties including variations 
in soil fertility status of the surface soils along the toposequence. The results show that available 
nitrogen, phosphorus and sulphur content increased towards the lower topographic position which 
may be attributed to increase in amount of organic carbon content in the lower topographic position 
due to high moisture content and higher cropping intensity. There was an increasing trend of available 
potassium observed from higher to lower topographic position which can be attributed to the increasing 
clay percentage along the toposequence. Available iron, manganese, copper, zinc and boron content 
was also found to be increasing towards the lower topographic position which can be attributed to 
increase in amount of organic carbon content in the same. Positive correlation between available 
Fe, Mn, Cu, Zn with soil organic carbon content and that of negative correlation with soil pH has  
been found. 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 632

Natural Resource ManagementDay-2 :  22 February, 2019

Abstract No. 1188

Assessment of phosphorus fixing capacity in different soil orders of India

Arbind Kumar Gupta1, Prashanta Kumar Patra2, Luxmi Kant Tripathi3

1Banda University of Agriculture & Technology Banda Uttar Pradesh 210001, Banda, India.2BCKV, Mohanpur, West 
Bengal, Kalyani, India.3ITM, University, Gwalior, India 
arbind4gupta@gmail.com

The phosphorus (P) fixing capacity of a soil governs the phosphorus availability to the crop plants. The 
phenomenon of P fixation mainly depends upon Fe and Al oxides, organic matter content and soil pH. The 
surface soil (0-15cm) samples were collected from five soil orders namely Alfisols, Inceptisols, Vertisols, 
Aridisols and Entisols of different locations of India. The collected soil samples were characterized for 
physico-chemical properties and assessment of P fixing capacity. The soils were acidic (5.77) to alkaline 
(8.53) in reaction, high organic carbon content which ranged from 0.36 to 0.92 percent, with presence 
of 663 ppm to 1669 ppm active Fe. The available phosphorus content was low to medium but the 
percent P fixation capacity (%) among soil orders was high which follows the sequence 88.8 > 68.7 > 
66.8 > 66.7 > 58.2 in Alfisols>Inceptisols>Vertisols>Aridisols>Entisols respectively.  Alfisols soil showing 
higher P fixing capacity as compared to others which may be due to presence of sesquioxide (active 
Fe and Al oxides) that complex with phosphate ions. P fixation capacity was negative and significant 
correlated (r = - 0.76*) with soil pH and positively correlated with organic carbon and active Fe. Under 
such condition the P fixing capacity must be overcome by application of P fertilizers at a higher rate, 
organic matter and phosphate solubilizing microorganisms to have enough P left over for crops to  
increase productivity.

Abstract No. 1191

Studies on the distribution of boron forms in cultivated soils of low hills subtropical 
zone of Himachal Pradesh

Gazala Nazir, Vijay Kumar Sharma, Anjali
ChaudharySarwan Kumar Himachal Pradesh Krishi Vishvavidyalaya Palampur-1760 062 (HP), India 
gazalanazir90@gmail.com

Spatial distribution of various forms of boron (B) in soils helps in predicting its short- and long-term 
availability for sustainable crop production. In the present investigation, 101 surface soil samples, 
representing major soils (Alfisols, Entisols &  Inceptisols) and land use types were collected at 0-15 cm 
depth under maize-wheat, paddy-wheat, vegetable-based & sugarcane-based cropping sequences 
and 0-30 cm depth from tea gardens & orchards from low hills subtropical zone of Himachal Pradesh to 
study the spatial distribution of Boron forms vis-à-vis their relationship with important soil properties. 
Cultivated soils were found to be loamy sand to sandy clay loam, low to high in fertility with slightly acidic 
to slightly alkaline and moderate in base saturation. Boron was found to be the most deficient nutrient. 
Per cent soil samples deficient in available N, P, S, Zn& B were 26, 47, 59, 39 & 60, respectively. Total B 
ranged from 24.77 to 49.45 mg kg-1. Water soluble, exchangeable, specifically adsorbed, oxide occluded, 
organically bound and residual B constituted about 0.58, 0.62, 1.07, 3.26, 3.87 and 91.00 per cent of total 
B, respectively. The residual form of B contributed the highest proportion to the total form. Irrespective 
of land use types and soils, significant and positive correlations between different chemical pools of B, 
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indicating the existence of dynamic equilibrium among them. Among all soil properties, clay, organic 
carbon and cation exchange capacity exhibited better correlations with each form of B. Therefore, soils 
require relatively more attention toboron management for sustaining soil productivity.

Abstract No. 1205

Impact of climate change on forest ecosystem

Muhammad Haroon U Rashid, Pengfei Wu, Taimoor Hassan Farooq, Narayan Prasad Gautam, Xiangqing 
Ma
Fujian Agriculture and Forestry University, Fuzhou, China 
haroonrashid3838@outlook.com

Environment have a direct effect on the physiognomies of different tree species. Climate is a main force, 
which controls the tree growth distribution and forest composition. Now a days the happening of the 
climate change are in a different way, they are interacted with the disturbance endorsed by population 
pressures and climate change become faster. In 21st century the predictable climate will change the 
forest territories for different species. Several forest trees, might be defensed from the contrary effects 
of habitat disintegration. At the same time these types of pressures will disturb growth, survival and 
regeneration of different forest species. The modification in precipitation pattern, temperature and 
increasing atmospheric carbon dioxide are probable to drive the changes in artificial and natural forests. 
Several climatic factors play into ultimate consequences which are dynamic characteristics, affluence of 
a species and other factors. In our studies, we demonstrate that to visualize the impact of climate change 
on the individual forest tree and change tree plantation scheming, possibility of habitat change as well as 
the adaptability of forest trees to those fluctuations. The main objective of our research is the changes in 
commercial forestry, eliminating non timber forest products and also focus on the influences of climate 
change on forest production, role of biofuels as well as the predictions of upcoming commercial forestry 
developments.

Abstract No. 1208

Agroforestry system is a sustainable alternative for Bundelkhand region

Vinita Bisht, Shweta Soni, Gaurav Kumar
Banda University of Agriculture & Technology, Banda, India 
jyotivinita89@gmail.com

Bundelkhand climate is semi-arid and is characterized by a long hot summer, low and erratic rainfall and 
a short mild winter. The annual rainfall ranges from 800 to 900 mm. Most of the rainfall is lost as a run-
off. This zone has many constraints and limitations for agriculture. Crop season water scarcity, poor and 
erratic rainfall, very light coarse sandy soil with poor water holding and nutrient content, high temperature 
with high wind velocity during summer cause rapid evaporation and infiltration. Woody perennial with 
intercropping of annual crop is one of theoption for production security and sustainability in this region 
and agroforestry system proved one of the best systems of cropping in this region. Agroforestry system 
is one of the most viable alternative land use system for degraded lands for maximum sustainable 
productivity (fuel, fodder and food), while improves the soil health, provides nutrient security and good 
economic returns and  therefore, agroforestry based systems are eco-friendly and a way to increase the 
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income of the farmers. 

Abstract No. 1216

Identification of drought at Raipur of Chhattisgarh plain

B L Sinha1, M K Pradhan2

1DKS College of Agriculture and Research Station, Indira Gandhi Krishi Vishwavidyalaya, Bhatapra, Chhattisgarh,  
India. 2College of Agriculture, Raipur, IGKV, India 
blsinha_cg11@rediffmail.com

A comprehensive knowledge of the trend and persistence in rainfall of the area is of great importance 
because it plays vital role of any agricultural and nonagricultural programme. A study was conducted to 
evaluate drought occurrence patterns of weekly, monthly and annual rainfall at Raipur, Chhattisgarh plain 
by analyzing the 43 years (1974 - 2016) rainfall data. Analysis shows that mean annual rainfall of Raipur is 
1195.8 mm and coefficient of variation ranging from 59.44 to 229.3 percent. The rainfall distribution was 
highly uneven and erratic in nature.  The highest value of rainfall of 557.0 mm was observed in the 26th 
SMW in the year 2007. July is the wettest month with an average rainfall of 339.0 mm followed by August 
of 329.8 mm while December is the driest month with an average rainfall of 6.4 mm. The annual rainfall 
varies from 709.1 to 1716.7 mm with an average value of 1195.8 mm. The study of 43 years data shows 
that all the SMW faced more than 10 situations of drought condition in monsoon season. The drought 
condition was observed more in 23rd and 41th SMW. The month wise study depicts that the maximum 
drought condition was seen in month of December followed by January and was in August followed by 
July. During 43 years, there were 9 years (1974, 1979, 1987. 1988, 1991, 1992, 2000, 2002, 2008) when 
drought was expedited at Raipur. The interval of drought was varied from consecutive to 8 years. 

Abstract No. 1225

Rhizobacteria inoculation alleviate short-term water deficit stress in mustard by 
improving photosynthetic efficiency and antioxidative enzymes activity

Asha Arambam Devi, Nivetha N, Sangeeta Paul
Indian Agricultural Research Institute, New Delhi, India 
ashaarambam@gmail.com

Water deficit stress is one of the foremost abiotic stresses, which limits the growth and development of 
plants. Rhizobacteria have the ability to modulate the plant’s physiology, thereby enhancing its tolerance 
to water deficit stress.Therefore, the present study was planned to investigate the effect of rhizobacterial 
inoculation on photosynthetic efficiency and antioxidative enzymes activity under short duration water 
deficit stress during different growth stages of mustard. In the experiment, one set of plants was exposed 
to short duration stress of 15 days during the vegetative stage, while the other set of plants was exposed 
to short duration stress of 15 days during the reproductive stage of the crop. It was observed that stress 
reduced plant photosynthetic efficiency as evidenced by decreased photosynthetic rate, stomatal 
conductance, transpiration rate and chlorophyll content in both the growth stages. However, inoculation 
with the rhizobacteria significantly improved photosynthetic parameters under stress. Inoculated plants 
showed a significant enhancement in the activity of antioxidative enzymes such as superoxide dismutase 
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(SOD), ascorbate peroxidase (APX) and catalase (CAT) in both the growth stages which probably led to 
enhanced stress tolerance by maintaining ROS homeostasis. Enhanced SOD activity upon inoculation 
under stress was further confirmed by expression analysis of FeSOD gene. Furthermore, ameliorative 
effect of inoculation on the parameters studied was better during reproductive stage as compared to the 
vegetative stage. Hence, the results of the present study suggest that rhizobacterial inoculation enhances 
water deficit stress tolerance in plants probably by improving photosynthetic efficiency and activity of 
antioxidative enzymes.

Abstract No. 1230

Measurement of moisture content in wheat (Triticuma estivum l.) using radioactive 
source

Rajeev Kumar, Akshdeep Kaur, Bharat Bushan Vashisht
Punjab Agricultral University, Ludhiana, Ludhiana, India 
rajeevsharma@pau.edu

A field experiment was designed to use radioactive material for determining the plant water content 
of wheat plants under different irrigation regimes i.e irrigation at critical stages (crown root initiation, 
tillering, jointing, flowering and grain formation); based on IW/CPE ratio of 0.9; and water stress conditions 
with recommended nitrogen (120 kg N ha-1) in semi-arid environment during the year 2017-18. Plant 
water content was estimated at specific stages of wheat crop using mass attenuation coefficient which 
is determined by β-ray transmission. 204Tl has been used as a radioactive source with end point energy 
0.766 MeV to measure transmitted intensity. Logarithmic relative intensity versus thickness curves were 
plotted for fresh and dry state of leaves of wheat under staged based, water stress and pan evaporation 
irrigation treatments. It was observed that mass attenuation coefficient is more for dry leaves than for 
fresh leaves. It showed that moisture content in wheat leaves under stage-based irrigation is more than 
under pan evaporation. Least moisture content is observed in wheat under water stress conditions. The 
obtained results of moisture content were compared with direct weighing method and were in good 
agreement. Beta attenuation is found to be a rapid technique to estimate the plant water content; and 
can effectively be used in irrigation scheduling for saving of water.

Abstract No. 1257

Desiccation induced physiological and biochemical changes in the cyanobacterium 
Anabaena sp.

Diya Roy, Ravindra Kumar Kaur, Keshawanand Tripathi, Gerard Abraham
CCUBGA, Division of Microbiology, IARI, New Delhi, India 
diyaroyubkv@gmail.com

Critical assessment of the tolerance of cyanobacteria to desiccation is important for their successful 
exploitation in restoring the soil fertility. Anabaena sp. is one of the cyanobacterial species isolated and 
characterized from the extreme environment of Rann of Kutch. In order to investigate its response to 
desiccation stress, the cyanobacterium was exposed to graded concentrations of polyethylene glycol (5, 
10 and 15 %) for 15 days. The cyanobacterium  Anabaenasp was able to tolerate PEG concentrations up to 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 636

Natural Resource ManagementDay-2 :  22 February, 2019

10% and growth was found to be inhibited.  However, Anabaenasp could not tolerate PEG concentration of 
15% and appeared to be degenerating after the second day of PEG treatment. Concentration dependent 
inhibition of dry weight, average filament length, chlorophyll and phycocyanin content was noticed 
under PEG induced desiccation stress. On the other hand, PEG exposure enhanced the total soluble sugar, 
protein, carotenoid and proline content of the cyanobacterium.  Activities of the antioxidant enzymes 
such as SOD, APX and CAT were significantly higher in the cells exposed to polyethylene glycol. The 
cyanbacteriumAnabaena sp. exposed to polyethylene glycol also recorded reduction in the heterocyst 
frequency and nitrogenase activity whereas the activity of nitrogen assimilation enzymes such as nitrate 
reductase and glutamine synthetase increased. Increase in the carotenoid and proline content as well 
as the antioxidant enzymes indicate the ability of the cyanobacterium to tolerate the desiccation stress, 
induced by polyethylene glycol.  Further studies may be conducted to assess the suitability of exploiting 
this organism for the restoration of soil facing dessication stress.

Abstract No. 1267

Landuse and landcover mapping of district Pulwama -Kashmir valley using advanced 
geospatial technology

Farooq Ahmad Lone, Nayar Afaq Kirmani, Ikhlaq Ahmad Mir, Ovais Javeed, Perminder Singh
SKUAST-Kashmir, Srinagar, India 
rfarooqlone@yahoo.co.in

A study was conducted to ascertain the landuse /landcover dynamics of district Pulwama-Kashmir valley 
during 2015-16 by using high resolution LISS-IV satellite data of Nov-Dec 2013having a spatial resolution 
of 5.8m and at a mapping scale of 1:20,000. Various thematic layers pertaining to various resources of 
the district were generated, including water resources, land, forest and agricultural resources etc. Apart 
from mapping of the natural resources, various supplementary thematic layers viz., watershed maps, 
drainage map, slope map etc. were generated to understand the present status of the available natural 
resources by using ASTER DEM (30m). By using on screen digitization method, it is revealed from the study 
that forest resources  shows the highest percentage of 29.9 % covering an area of 28426 ha, followed by 
orchard/horticulture (mainly apple dominated) 27062 ha (28.5 %), agriculture land 17570 ha (18.5 %), 
mixed plantation 8396.6 ha (8.8 %), built up 4447.3 ha (4.7 %),  snow/ glacier 3198.4 ha (3.4 %), saffron 
growing area 3117.5 ha (3.2 %), barren land 1467.2 ha (1.5 %), waterbody / wetland 1244.8 ha (1.3 %) and 
grassland / meadows 150.6 ha (0.2 %), respectively. The change detection studies have also shown that 
the builtup area has shown an increase of 21.94 % since 2000. This study presents an essential source of 
information whereby planners and decision makers can make best use of available natural resources in 
order to sustainably plan for development without causing environmental degradation.
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Abstract No. 1284

Optimizing fertilizer input under varying tillage and residue management options for 
maize-wheat cropping system

Rajiv Kumar Singh, Vinod Kumar Singh, Pravin Kumar Upadhyay, Kapila Shekhawat, Hasnain Md., B. S. 
Dwivedi, Shrila Das
ICAR-Indian Agricultural Research Institute, New Delhi, India 
rajiv1571975@rediffmail.com

In order to develop nutrient management protocols for conservation agriculture (CA) based maize-wheat 
system, different nutrient management approaches viz.soil test based crop recommendation (STCR), 
Nutrient Experts® (NE) and integrated use of STCR/NE along with GreenSeeker (GS) were evaluated in 
wheat and maize crop. Growing of maize on permanent raised bed (PRB) along with residue retained and 
nutrient management using NE+GS had significantly higher grain yield (6.82 t ha-1) over conventional 
till along with nutrient management based on state recommendation (3.04 t ha-1). While in wheat, zero-
till plot with residue along with nutrient management using NE+GS had significantly higher grain yield 
(5.44 t ha-1) over conventional-till along with nutrient management based on state recommendation 
(3.99 t ha-1). The yield gain under this treatment over conventional- tilled wheat having no residue and 
soil test based fertilizer application was to the tune of 43%. Higher maize and wheat productivity under 
PRB and zero tillage respectively were very well corroborated with different yield attributing parameters 
and increased soil nutrient supply.

Abstract No. 1286

Subsurface drip fertigation technology linked with solar energy for growing cotton in 
the semi arid regions of India

Neelam Patel1, T.B.S. Rajput1, Mairaj Hussain1, Gaurav Singh1,2, Sumit Pal1

1IARI, New Delhi, India.2Amity University Uttar Pradesh, Noida, India 
np_wtc@yahoo.com

Subsurface drip irrigation (SDI) is most advanced method of irrigation, which enables the application of 
the small amounts of water to the soil through the drippers placed below the soil surface. One of the most 
commonly discussed aspects of SDI system is installation depth of drip lateral. Determining the appropriate 
depth of installation involves consideration of soil structure, texture, and crop’s root development pattern. 
Cotton is mainly grown in arid and semi-arid areas of India adopting flood method of irrigation causes 
percolation, nutrient leaching and volatilization with unproductive loss of surface water. Experiment was 
conducted to study the effect of fertigation doses and depth of placement of drip laterals of SDI system 
for Cotton (RCH-602 B11) during 2014 to 2017. Laterals were placed at three depths (i) surface (ii) 15 cm 
soil depth and (iii) 30 cm soil depth. 30 cm spacing Inline drip irrigation were used for irrigation. The bed 
of cotton was prepared with row to row distance of 120 cm and plant to plant distance of 30 cm. Weekly 
fertigation frequency for the cotton crop was given at three different doses: 100% RDF, 80% RDF and 
60% RDF. The recommended doses of fertilizers for the cotton crop was adopted i.e., 300 kg N, 100 kg 
P2O5 and 250 K2O/ha. Total amount of irrigation water was applied as 30 cm and maximum yield of 2.47 
t/ha in 100 % RDF in weekly fertigation frequency by placing the lateral at 15 cm depth was obtained.
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Abstract No. 1288

Diversification of agriculture is the only option for changing climate in Karnataka

Dr. I.B. Biradar 
UHS, Bagalkot, India.satish D, Bagalkot, India 
dribbiradar@gmail.com

Indian Horticulture has made a rapid stride in last two decades maintaining the growth rate of 5.0-6.0 per 
cent. Since the cultivation of horticultural crops is rewarding to the farmers in terms of returns per unit 
area, the sector is expected to contribute significantly for food and nutritional security and employment 
opportunity. In Karnataka though horticulture crops occupy only 11.25% of the net cropped area, 
they contribute 40 % of the total income from agriculture and 95 % of the state’s agriculture products 
export revenue. In the state, cultivation of horticulture crops is most successful and commercially viable 
proposition in rainfed /supplementary irrigation ecology. Changing climate scenario clearly indicates that 
global warming has influence on various traits of productivity of horticultural crops. There is a scope to 
improve resilience of horticulture by application of existing knowledge and technology on farmer’s field 
as a holistic package. The models have worked out for production of horticultural crops to cope with 
climate change situations.

Abstract No. 1290

Seed biopriming withTrichoderma improves nutrient use efficiency in red kidney beans 
in inceptisol of Varanasi region

Mehjabeen1,2, Amitava Rakshit2, Anoopkumar devedee2

1Bihar Agricultural University, sabour, India.2Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, India 
mehajbeen556@gmail.com

Plants of red kidney bean (Phaseolus vulgaris) were treated with different grades of recommended dose of 
fertilizer along with biopriming with the microbial agent Trichoderma harzianum. The bio-treatment along 
with the inorganic fertilizer treatment was applied, in order to  supplement the nutritional requirements 
through the microbial agent Trichoderma. Treatment of red kidney bean seeds were treated with the 
Trichoderma isolates using powder (talc) formulation to promote growth and development of the bean 
plants in greenhouse conditions. Among the treatments, the plants treated with full dose of fertilizer 
without any bio-treatments were found to be the best in terms of growth and development. But the 
bean plants treated with inorganic fertilizers at 90% of recommended dose combined with biopriming 
was comparable and suggests that the use of bio-agents can be used significantly to supplement the 
nutritional needs of the crops which is reduced as a part of the treatments. Also, the bean plants treated 
solely with the bio-agent exhibited very good rhizospheric growth suggesting the role of biopriming 
in the development of healthy plants, with  effective   root growth and increase in root biomass. The 
treatments bioprimed with Trichoderma showed good growth, despite a lower dose of nutrients applied. 
This highlights the improvement in the nutrient use efficiency with home-grown manures , particularly 
in relation to nitrogen.
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Abstract No. 1295

Agronomic biofortification of food crops with Zn and Fe

Y. S. Shivay
ICAR-Indian Agricultural Research Institute, New Delhi, India 
ysshivay@hotmail.com

Out of seventeen essential plant nutrients, deficiencies of Zn and Fe influence large proportion of 
world human and animal population particularly in developing Asian and African countries. Efforts are 
therefore in progress to develop Zn and Fe enriched food materials by plant breeding/genetic engineering 
approaches and using agronomic bio-fortification techniques. Plant breeding and genetic engineering 
approaches need longer duration.The complementary alternative i.e., agronomic bio-fortification offers 
faster way to get bio-fortified food/fodder without yield penalty. This bio-fortification strategy entreats to 
take advantage of the consistent daily consumption of large amounts of food. Bio-fortification provides 
a truly feasible means of reaching malnourished populations, delivering fortified foods to people and 
animals. Agronomic bio-fortification includes    adequate fertilization, method and time of fertilizer 
application, integrated nutrient management, intercropping and cropping systems. The major advantages 
of agronomic bio-fortification are: i. It is done on crop cultivars already being cultivated by the farmers 
and the produce is acceptable to the consumers ii. Farmer is saved from the investment on new seeds 
iii. Gain in the micronutrient concentration in grain or other food products is obtained in the same year, 
and iv. Application rates of mineral micro–nutrients are much smaller when these are applied to foliage. 
Most information on bio-fortification of cereal grains with Zn andFe is available on rice and wheat. Several 
methods can be used for Zn and Fe fertilization to soil or crops including seed priming, seed coating, Zn 
and Fe enriched urea etc. 

Abstract No. 1301

Effect of long-term organic farming on carbon content and carbon stock in soil under 
basmati rice–wheat cropping system

Yashbir Shivay1, Debashis Chakraborty2

1Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India.2Division of Agricultural Physics, 
ICAR-Indian Agricultural Research Institute , New Delhi, India 
mandi.sunil@gmail.com

Basmati rice cultivated in North India for its special characteristics i.e. long-grain, soft texture and extreme 
elongation in nature. Nutrients requirement of organic Basmati rice and wheat can be fulfilled by the 
application of different organic materials. The present study was conducted to assess the carbon content 
and carbon stock as affected by the long–term application of organic material in the organic farming 
system under Basmati rice–wheat cropping system. Application of Sesbania green manure (SGM) + farm 
yard manure (FYM) @ 10 t ha-1 + blue-green algae to rice and Leucaena green leaf manuring (LGLM) + FYM 
@ 10 t ha-1 + Azotobacter to wheat was recorded higher carbon content (20.49 g kg-1 of soil) and carbon 
stock (42.80 t C ha-1) in 0–15cm depth of soil  followed by SGM +  FYM @ 10 t ha-1 treatment to rice and 
LGLM + FYM @ 10 t ha-1 to wheat carbon content in soil was 15.58 g kg-1, which was comparable with 
treatment  FYM @ 10 t ha-1 to  both rice and wheat. However, carbon stock in FYM @ 10 t ha-1 to both rice 
and wheat was recorded 34.46 t C ha-1. Thus, integration of different nutrient sources along with FYM of 
organic materials in organic farming system enhanced the carbon content and carbon stcok in the soil, 
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which may improve soil physical properties and sustained crop productivity under basmati rice-wheat 
cropping system.

Abstract No. 1305

Integrated farming system model for sustainable livelihood security of small holders 
and doubling farm income

Vinod Kumar Singh, Rajiv Kumar Singh, Pravin Kumar Upadhyay, S L Meena
ICAR-Indian Agricultural Research Institute, New Delhi, India 
vkumarsingh_01@yahoo.com

Integrated farming system (IFS) an approach where by-product of one enterprise works as an input for 
others was evaluated with the objectives to ensure livelihood and nutritional security, enhance resource 
use efficiency, increase sustainable income and employment round the year for small farm holders (<1 ha 
area). The IFS model comprising crops, dairy, horticulture, fisheries, poultry, duckery and vermicomposting 
as complementary enterprise gave net return of INR 3,78,784/ha/year with an employment generation 
of 628 man-days after deducting input cost and satisfying land holder (7 number) needs. After 02 yearly 
cycle a reduction of 30 to 50% in fertilizer input cost was also noticed in different crops grown in the 
model. These result confirm that IFS approach can become a viable option for doubling small holders’ 
income along with sustainability

Abstract No. 1313

Evaluation of microbial activity under multi-tier rice based farming system for increased 
productivity

Bhakti Prakash Mallik1, Sangeeta Kujur2, Annie Poonam 1, Debasis Das 2

1ICAR-National Rice Research Institute, Cuttack, India.2Indira Gandhi Krishi Vishwavidyalaya, RAIPUR, India
bhaktiprakashmallik4@gmail.com

Integrated rice-fish culture is an age-old practice that involves enrichment of soil through microbial 
activity, which has provided food and livelihood security throughout India. Soil microbial communities 
are vital component of integrated farming system which play a critical role in ecosystem processes such 
as carbon and nitrogen cycling. Due to its immense importance, the main objective of this work was 
planned to analyse the microbial population, carbon and nitrogen fraction, soil enzymatic activity and 
productivity of different cultures. The study was conducted at rice-based integrated farming system model 
at ICAR-National Rice Research Institute, Cuttack, India. The different resources of farming system were 
rice-field, vegetables, agroforestry, orchard, and pond. The soil sample was collected from the depth of 
0-15cm, 15-30cm, 30-45cm. Soil enzyme activities and microbial populations varied significantly under 
different variants of the rice-based farming system. Higher enzyme activity of Dehydrogenase activity 
(79 mg TPF g-1d-1), Fluorescein-diacetate activity (480 mg fluorescein kg-1h-1), was observed on the upper 
surface (0-15 cm) of the soil. However, highest Microbial biomass Carbon (1562 µg g-1 soil) is rice field and 
Microbial biomass Nitrogen (14.04 µg g-1 soil) in agroforestry. The microbial population including bacteria 
(38±1.09 CFU ml-1), fungi (16.6±0.81 CFU ml-1), actinomycetes (15.03±0.55 CFU ml-1), were highest in the 
pond, followed by orchard and agroforestry. The present study depicts the potentiality of integrated 
farming system that can assure future food security and year-round employment to farm family in rice 
cultivated countries.
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Abstract No. 1316

Modeling temporal distribution of water and mineral nitrogen in root zone of wheat 
using HYDRUS 2D under conservation agriculture

Mohammed Shafeeq P.M.1, Pramila Aggarwal1, Pragati Pramanik1, KK Bandyopadhyay1, Prameela 
Krishnan1, T K Das2, Vikas Rai1

1Division of Agricultural Physics, ICAR-Indian Agricultural Research Institute, New Delhi, India.2Division of Agronomy, 
ICAR-Indian Agricultural Research Institute, New Delhi, India 
peeyemshafeeq@gmail.com

In current study, temporal distribution of both soil water and soil NO3-N under different conservation 
agriculture (CA) practices were analyzed using the Hydrus-2D model during  wheat growth period.The 
treatments were: conventional tillage (CT), zero tillage (ZT), permanent broad beds (PBB), ZT with residue 
(ZT+R), and PBB with residue (PBB+R). Results after 8 years of continuous adoption of these practices 
showed that PBB, PBB+R and ZT+R reduced subsurface bulk density (BD), increased field saturated 
hydraulic conductivity (Kfs) and improved soil water retention significantly over CT. Reported values 
of first-order rate constants  representing nitrification of urea to NH4(μa)(d−1), nitrification of NH4-N to 
NO3-N (μn) (d−1) and the distribution coefficient  of urea (Kd - in cm3 mg−1) were optimized through 
inverse modeling   and were   used as solute transport and reaction input   parameters of the model 
which  predicted  daily change in  NO3-N  of profile  with reasonable accuracy (R2= 0.83; RMSE= 4.62).
Since NH4-N disappeared fast,  enough data set could not be generated for their use in calibration and 
validation of model. Results of simulation of daily NO3-N concentration clearly indicated that in PBB+R, 
higher concentration of NO3-N was observed in surface layer and its leaching losses beyond root zone 
were relatively less as compared to CT.Hence, it was concluded that Hydrus-2D can satisfactorily simulate 
the temporal changes in water balance components as well as NO3-N distribution in the root zone during 
the crop period and it may be adopted for evaluating different management practices.

Abstract No. 1317

Evaluation of the ability of an artificial neural network model for estimation of arsenic 
contamination potential

Arghya Chattopadhyay1, Anand Prakash Singh1,Jayadeep Pati2

1Banaras Hindu University, Varanasi, India.2Indian Institute Of Information Technology, Ranchi, India 
arghyachattbckv@gmail.com

The magnitude of arsenic contamination in the groundwater of Varanasi has been estimated using 
artificial neural network (ANN) having input data selected through principle component analysis. 
Various georeferenced water samples were collected on grid basis from adjoining part of river Ganga 
of Varanasi district, Uttar Pradesh. All sample were tested for various physicochemical parameters and 
those geochemical parameters which believed to have some relationship with the corresponding arsenic 
content were selected as main input. Major input parameters were pH, EC, As, PO3, K, Na, Ca, Mg, Fe, Mn, 
Cu, TDS, salinity etc. The ANN model was first trained with the 80% known input and output data, then its 
performance was tested over rest 20% sample and evaluated using statsitical error parameters  viz. root 
mean square error, the mean absolute error, and the percent mean relative error for proper clarification 
of the results. Other methods for prediction of background arsenic also done but ANN-PCA exhibited 
better prediction results for predicting the arsenic contamination in groundwater of Varanasi. 
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Abstract No. 1322

Effect of carbon, nitrogen and vitamine sources on exopolysaccharide production of 
three Rhizobium species isolated from root nodule of redgram

Debadatta Sethi, Santanu Mohanty, Sushanta K. Pattanayak
OUAT, Bhubaneswar, India 
debadattaouat@gmail.com

Symbiosis is a complex process involving a coordinate exchange of signal between legume plants and 
symbiont and it depends on the production of bacterial exopolysaccharide and nod factor signal. The 
biofilm formation by bacteria due to EPS production has a better effect on soil fertility and plant growth. 
The present study was aimed towards determining the effect of different carbon, nitrogen and vitamin 
sources on exopolysaccharide production of Rhizobium species isolated from root nodule of redgram 
(Cajanuscajan) in in vitro culture. Three bacterial strains CHRS-7, RAB-1 and RAN-1 were isolated from 
the root nodules of redgram (Cajanuscajan) and identified asRhizobium sp.based on 16S rRNA sequence 
homology and assigned as accession number MH636329, MH636773 and MH541051 respectively by 
National Center for Biotechnology Information (NCBI). The EPS was estimated by phenol sulphuric acid 
method and the growth of the strains were measured turbidometrically by a colorimeter at 540 nm. All 
the strains could produce copious amount of exopolysaccharides in yeast extract mannitol broth medium. 
All the three strains have different stationary phases but the bacterial growth and exopolysaccharides 
production occurred simultaneously. The glucose (1.5 %), manitol (2.0%) and sucrose (1.5%) were the 
preferable carbon sources of CHRS-7, RAB-1and RAN-1 respectively for both growth and EPS production. 
Among the nitrogen sources glycine (0.1%), NaNO3 (0.1%) and KNO3 (0.1%) were the    preferable N source 
for CHRS-7, RAB-1 and RAN-1 respectively whereas CHRS-7, RAB-1 and RAN-1 preferred biotin 1.5%, 
2.0%  and 1.0% respectively. 

Abstract No. 1324

Sorption of fluoride in some soils of varying phosphate status of West Bengal and 
Meghalaya

Pravat Utpal Acharjee, Swarbinay Mahanta, Debashis Ghosh, Purbasha Priyadarshini Padhi, Himadri Saha
Bidhan Chandra Krishi Viswavidyalaya, Kalyani, India 
utpal.pravat@gmail.com

An investigation was carried out to generate information whether long term application of phosphate, 
often phosphate rocks, helps accommodation of fluoride in soils. Also a comparison was made between 
sorption-desorption of fluoride and phosphate. There was no evidence of build-up of soluble fluoride 
in soil. When phosphate status of the soil was low, fluoride showed sorption-desorption hysteresis. That 
is the desorption curve differed from the sorption curve. When the phosphate status of the soil was 
higher,this was not the case. It was speculated that the fluoride ion, being smaller, might have been 
able to penetrate pores blocked by previous reaction with phosphate, but this did not happen probably 
because of increased negative charge of the surface caused by the previous application of phosphate and 
this appeared to be more important cause of the decreased penetration than physical blocking of pores.
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Abstract No. 1332

Impact of extreme weather events on agriculture

Shivani Chand, Lakhvir Kaur Dhaliwal
Punjab Agricultural University, Ludhiana, India 
shivushivani9@gmail.com

In the last few decades due to increased climate variability, extreme events like flash floods, drought, 
high temperature, hailstorm and unseasonal rainfall are increasing. Globally, hot days, hot nights and 
heat waves are becoming more frequent.Frequency of heavy precipitation events have increased over 
most of land areas. Floods and cyclones in several regions of south Asia are occurring frequently. India 
suffers due to erratic monsoon rainfall. Agricultural productivity largely depends on the vagaries of the 
weather.All these extreme weather events have negative impact on agriculture, livestock and human 
health. In case of Punjab, erratic monsoon behaviour, deficit rainfall and drought, increasing minimum 
temperature (especially during reproductive phase of wheat) and hailstorm in the months of March and 
April are causing high crop losses. Low temperature generally retards the growth of the crop plants. In 
India 68 per cent of the cultivable land is vulnerable to drought, 12 per cent land area to floods and 7 per 
to tropical cyclone. The frequency of hailstorms is low in winter, but increases generally February onward 
and peaks in the months of March and April as the season advances to summer. Notwithstanding the 
sporadic incidences, hailstorms are practically absent from the whole country during the monsoon season. 
Therefore mitigation strategies like developing climate-ready crops (short duration, stress resistance 
varieties), contingency crop planning, efficient use of resources, integrated water management, integrated 
farming system, anti-hail nets, shelter belts, mulching, water harvesting by reviving village ponds should 
be adopted to reduce the impact of extreme weather events.

Abstract No. 1340

Ecosystem services from maize - wheat - mungbean cropping system under conservation 
agriculture

Dinesh GK, Dinesh Kumar Sharma, Sethupathi Nedumaran, Shankar Lal Jat, Praveen Kadam, TJ 
Purakayastha, Arti Bhatia
ICAR – IARI, New Delhi, India.
 gkdineshis@gmail.com

Conservation agriculture (CA) systems, comprising no or minimum mechanical soil disturbance, 
organic mulch soil cover, and crop species diversification, now practiced globally on about 157 M ha. 
Conservation Agriculture is a resource-saving agricultural production system that aims to achieve 
production intensification and high yields. Retention of crop residues is an essential component of CA for 
increasing or maintaining soil carbon. Crop residues retention at soil surface conserves soil and water for 
sustaining crop production and increases SOC, thereby improving soil properties such as soil structures, 
cation exchange capacity, water holding capacity and lower bulk density. In this aspect, CA could be a 
better alternative which not only utilizes crop residues at the same time recycles plant nutrients in soil, 
improves soil properties and provides environmental benefits by avoiding in-situ burning. Conservation 
Agriculture aims to increase crop yields by enhancing several regulating and supporting ESS. Though CA 
was originally introduced to regulate wind and water erosion, it is now considered to deliver multiple ES. 
It focuses on ES such as climate regulation as related to soil carbon sequestration and greenhouse gas 
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emissions and the provision and regulation of water and nutrients through modification of several soil 
properties and processes.

Abstract No. 1353

Removal efficiency of different media based and floricultural crops grown horizontal 
subsurface flow constructed wetland system

Paritosh Kumar, Harisha CB, Neeraj Kumar, Narendra Pratap Singh
ICAR-National Institute of Abiotic Stress Management, Baramati, India 
paritoshagri55@gmail.com

Water scarcity is one of the major challenges facing the whole world including India. Since agriculture 
is the largest consumer of water and so world research has focused on developing techniques for less 
water consuming agricultural practices, decreasing water losses, increasing water storage as well as 
research on additional water sources. Now a day’s wastewater agriculture became a worldwide adopted 
phenomenon. In absence of freshwater resources many farmers in peri-urban areas already using 
wastewater for growing crops, vegetables, fishery etc. Therefore wastewater seemed an additional 
water resource and research has started for developing techniques for low cost, less energy-intensive 
and sustainable treatment technologies. In this line research has conducted at ICAR-National Institute of 
Abiotic Stress Management, Baramati and used different growing media viz. gravel, coco peat, charcoal, 
spent mushroom along with media less control based horizontal subsurface flow constructed wetland 
system (HSSF-CWs) for treating Septic tank wastewater. In these media based systems different flowering 
crops viz. Chrysanthemum, marigold, sweet basil, aster, tuberose, and gladiolas were grown with the aim 
to integrate water treatment systems with the floriculture industry and develop a business model. Various 
physicochemical-microbial water quality parameters of both untreated and treated waters were tested 
like Biochemical oxygen demand (BOD), pH, EC, carbonate, bicarbonate, chloride, Ca+Mg, fluoride, nitrate, 
phosphate, sulfate, sodium, potassium, metals, total coliform, fecal coliform, E. coli etc. Among different 
flowing crops, Sweet basil grown on spent mushroom compost has performed the best and seemed to 
be used for sustainable water treatment option with profit.

Abstract No. 1356

Risk assessment of Hindon river water irrigated polluted soil in relation to transfer of 
metals to human food chain

Manjunath Dali, Rajendra Singh, Debasis Golui, Man Singh, Dhara Singh Gurjar
ICAR-IARI, New Delhi, India 
rajendra.singh_phyto@yahoo.com

An attempt has been made in assessing the impact of irrigation though polluted water of Hindon river 
on soil health and risk in relation to transfer of metals to human food chain. In all, 45 paired soil and plant 
samples (Mustard, Rice, Pumpkin, Cucumber, Spinach, Turmeric, Brinjal, Marigold, Pearl millet, Mung 
bean, Carrot and Pigeon pea) were collected from river irrigated soils covering Makreda, Rewari, Nithari, 
Kinauni, Barnawa, Parsi villages of Western U.P. Based on PCA-SQI, the extent of soil health deterioration 
due to metal contamination follows the order: Nithari (0.28) = Barnawa (0.28) >Makreda (0.30) >Rewari 
(0.38) >Parsi (0.39) >Kinauni (0.44). All the plants grown on river water irrigated soils accumulated much 
higher amount of Zn, Cu, Ni, Pb and Cd compared to plants grown on tubewell-irrigated soils. Taking all 
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the crops together, relative orders of transfer of metals from soil to plants grown on river water irrigated 
soils were Zn > Cu > Ni > Cd >Pb. The values of HQ for intake of trace toxic elements by humans through 
consumption of rice grain, vegetables (spinach, carrot, cucumber, pumpkin) and mustard grown on river 
water irrigated soils were well within the safe limit. 

Abstract No. 1360

Change in soil organic carbon fractions in response to the organic farming practices in 
different soil types of Haryana (India)

Hardeep Singh Sheoran1, V.K. Phogat2, Rita Dahiya2

1Haryana Space Applications Centre, CCS HAU Campus, Hisar, HISAR, India. 2CCS Haryana Agricultural University, 
Hisar, Hisar, India 
sheoranhardeep2008@gmail.com

Different fractions of soil organic carbon respond differentially to different land use and farming practices.
Therefore, soil organic C and its fractions i.e. light organic carbon (250-2000 µm) (LOC), particulate organic 
carbon (53-250 µm) (POC), mineral associated organic carbon (53 µm) (MOC) are considered to be the 
important indicators of soil quality. We investigated the veracity of common perceptions about soil organic 
C and its fractions quantity in organically and conventionally managed soils by evaluating the LOC, POC 
and MOC fractions of soil organic C under organic and conventional farming practices in different soils 
of Haryana (India). Results showed that adoption of organic farming resulted in significant improvement 
in LOC was from 396 to 590 mg kg-1, POC from 1109 to 1371 mg kg-1 and, MOC pool from 2469 to 2833 
mg kg-1. The LOC, POC and MOC fractions varied from 163 to 770 mg kg-1, 631 to 1717 mg kg-1 and 1397 
to 3413 mg kg-1, respectively, at different locations. Amount of LOC, POC and MOC in different textured 
soils under both the farming systems showed that organic farming resulted in significant increase in 
LOC in all the soil types except sand while POC and MOC in soils having texture heavier than sandy loam. 
Moreover, it was observed that the LOC is most sensitive to farming practices, followed by POC and MOC 
fractions and may be considered as active, slow and passive fractions of soil organic carbon, respectively.

Abstract No. 1361

New fertilizer product for enhancing the availability of phosphorus to crop

Athulya S., Mandira Barman, S.P. Datta, S.C. Datta, V.K. Sharma
ICAR-Indian Agricultural Research Institute, New Delhi, India 
mandira.ssaciari@gmail.com

Use efficiency of P applied through water soluble fertilizers hardly exceeds 20% even under well managed 
agriculture. Rest 80% of the applied P is a wastage which causes a huge economic loss to the farmer and 
also pollutes the aquatic environment. Hence, there is an urgent need to develop an efficient P delivery 
system, which will improve its use efficiency and reduce the adverse environmental impact to a great 
extent. In the present investigation, a superabsorbent P loaded nano clay bio-polymer composite (NCBPC) 
was prepared using bentonite clay, polyacrylate and starch. Release of P from the P loaded NCBPC was 
studied using acid and alkaline soils. Phosphorus was added @100 mg kg-1 through the synthesized NCBPC 
and di-ammonium phosphate (DAP) fertilizer. In both the soils, cumulative release of P was higher from 
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DAP treated soils. After 8th leaching with 0.01 M CaCl2, 46 and 23% of added P were released from DAP 
and NCBPC treated acid soil, respectively. The corresponding figures for alkaline soil were 57 and 34%. 
The extent of release was considerably lower in case of NCBPC than the DAP fertilizer. The differential 
recovery of P from DAP and NCBPC treated soils could be attributed to the rapid release of P from DAP 
as compared to that of NCBPC. Phosphorus is protected in clay polymer matrix, which explains the low 
rate of recovery of P in case of NCBPC.

Abstract No. 1376

Fertilizer use scenario in Bundelkhand of Uttar Pradesh

A.K. Chaubey, Jagannath Pathak, Deo Kumar, J.K. Tiwari, Amit Mishra, Vijay Sharma
BUAT, Banda, India 
jagannathpathak@yahoo.in

Degradation of soil health has taken place because of long-term imbalanced use of fertilizer nutrients. 
Although overall nutrient use (N: P2O5:K2O) of 4:2:1 is considered ideal for Indian soils, the present use 
ratio of 6.8:2.8:1 is far off the mark. This imbalance nutrient use has resulted in wide gap between crop 
removal and fertilizer application. The data of fertilizer consumption of Bundelkhand region in the year 
2016-17 was taken from fertilizer and agriculture statistics (FAI, New Delhi) which revealed that NPK ratio 
was 12.5:5.2:1, which was quite deviated with the ideal nutrient use ratio i.e. 4:2:1 (N: P2O5:K2O). The 
widened NPK ratio may led to widespread multi-nutrient deficiencies adversely impacting not only crop 
yields but also causing human nutritional deficiencies due to the food chain. Long-term experiments in 
India has in general showed that P and K status in soils at all centers has gone down when only N was 
applied. The number of nutrient-elements deficient in Indian soils increased from just one in 1950 to 
nine in the year 2005-06. 

Abstract No. 1377

Does fluoride contaminated water affect the growth physiology of mungbean(Vigna 
radiata) and Spinach (Spinacea oleracea)?

Rakhi Tyagi1, A.K. Mishra2, Smita Chaudhry1, Jyoti Luhach1

1Institute of Environmental Studies, Kurukshetra University, Kurukshetra, India.2Graduate School of Global 
Environmental Studies, Kyoto University, Kyoto, Japan 
tyagirakhi0@gmail.com

More than sixty million Indians are in endemic areas of fluorosis and are at risk of developing fluorosis 
in 200 districts of 20 states of India. Keeping in mind the severity of fluoride problems, this study was 
conducted to investigate the effect of fluoride contaminated soils on germination, plant growth and 
physiology of important pulse, mungbean and green leafy vegetable spinach. This study was carried 
out with completely randomized block design in green house of Institute of Environmental Studies, 
Kurukshetra University, Haryana, India. In 20 experimental pots, five concentrations of fluoride (0, 0.05, 
0.10 and 0.15 mg/l) prepared from NaF were used as treatment and on 30th day the crop was harvested. 
In the crops, maximum shoot and root length was observed in control treatment without fluoride, 
whereas minimum shoot and root length was observed with highest concentration of fluoride i.e. 0.15 
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mg/l. This may be because of fluoride acting as metabolic inhibitors in the overall phenomenon of plant 
growth. The content of chlorophyll-a, chlorophyll-b and total chlorophyll of leaves in both the crops was 
decreased monotonically as concentration of NaF increased. This study concludes that mungbean and 
spinach were affected by the contamination of water with fluoride, however spinach is more suitable 
for decontamination of fluoride from the soil. Further investigations are required for supporting such 
research in arid and semi arid regions of the country.

Abstract No. 1391

Herbicide tolerant crops as an alternate option of weed management for higher crop 
productivity in Indian agriculture

Chinnusamy C., Bharathi C.
Tamil Nadu Agricultural University, Coimbatore, India 
chinnusamyc@gmail.com

Importance of the use of biotechnology for effective weed management involving genetically modified 
herbicide tolerant crops, is imperative to understand the role  of herbicide tolerant crops in Indian 
Agriculture. Herbicide tolerant crops are designed to tolerate specific broad-spectrum herbicides, which kill 
all the associated weeds without injuring the crop. Incorporation of glyphosate resistance can be achieved 
through biotechnological strategies like over-expression of the sensitive target sites, detoxification of 
the glyphosate molecule and expression of an insensitive form of the target site. From the genesis of 
commercialization of GM crops, herbicide tolerance has consistently been the dominant trait deployed in 
soybean, maize, canola, cotton, sugar beet and alfalfa, occupied 189.80 million hectares during 2017 from 
1.7 million hectares in 1996 in 24 countries; an increase of 4.7 million hectares compared to 2016, makes 
biotech crops the fastest adopted crop technology in the history of modern agriculture. Herbicide tolerant 
crops in general provide broad spectrum of weed control, reduced crop injury and phyto-toxicity, less 
herbicide carry-over on the succeeding crops, herbicides are environmentally safe with less persistence 
and residues, crop and weed management are flexible and simple, better performance in terms of 
yield and income.Herbicide tolerant crops offer farmers a powerful new tool that can be incorporated 
into an integrated pest management strategy that can be used for many years to manage weed more 
economically and effectively . In maize and cotton transgenic crops, post emergence weed management 
with glyphosate proved to be a  better management option for the control of weeds.

Abstract No. 1401

Modeling of water eco-hydrologic dynamics in multi-layer root zone under protected 
conditions of temperate region, India

Rohitashw Kumar, Taroob Bashir, J N Khan 
SKUAST-Kashmir, Srinagar, India 
rohituhf@rediffmail.com

The present study was conducted to simulate the moisture dynamics for multi-layer soil under protected 
condition on Pea crop (Pisum sativum). Field experiment was conducted at temperate region of Kashmir 
valley, India during November 2014 to June 2015. A root water uptake (RWU) model was developed for 
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a multilayer crop root zone. The non-linear mathematical model incorporates the spatial and temporal 
variation of soil and plant parameters. The quantitative value of reference evapotranspiration for open 
as well as protected conditions was recorded as 358.8 mm 156.5 mm, respectively for whole crop period. 
The average seasonal crop evapotranspiration inside polyhouse was recorded as 1.91 mm/day, whereas 
for whole crop period was found to be 372.45mm.  Further, crop evapotranspiration was partitioned in 
transpiration and evaporation which was used as input parameters in model to determine the moisture 
uptake by plant. The maximum value of transpiration for pea crop inside polyhouse was recorded as 
3.51 mm/day on May 21st (141 Julian Day).  Using developed numerical model, percentage soil moisture 
extraction and soil moisture status at different depth was simulated inside polyhouse. In the upper part 
of the root zone where root density is high, moisture depletes very fast. Maximum moisture depletion 
was seen inside the polyhouse during May. The results demonstrate the utility of the root water uptake 
model across different agro-climates and establish its efficacy for non-uniform soils having variations in 
soil moisture properties along depth in predicting soil moisture in the crop root zone.

Abstract No. 1409

Performance of Andrographis paniculata under Emblica officinalis in sub tropics of 
Jammu

Sandeep Sehgal1, Stanzin Landol2

1SKUAST-Jammu, Jammu, India.2CAZRI, Leh, India 
sehgals1@yahoo.com

A field experiment was conducted to determine the feasibility of intercropping Andrographis 
paniculata Nees. and Emblica officinalis Gaertin. at Dry land Regional Sub Station of Sher-E-Kashmir 
University of Agricultural Science and Technology, Jammu. The objectives were to study the effect of 10 
year old Emblica officinalis trees on the growth and yield of Andrographis paniculata. Andrographis was 
intercropped at three different spacing viz., 30 cm × 45 cm; 30 cm × 30 cm; 45 cm × 45 cm. Recommended 
spacing of 30 cm × 45 cmwithout trees served as control. The results showed that due to competition 
among the various components of the system, Andrographis paniculata grown as an intercrop registered 
a decrease in growth and productivity as compared to open. However, on practical point of view, out of 
three different spacing, plant spacing of 45 cm × 45 cm was found most suitable for successful cultivation 
of Andrographis paniculata as an intercrop under Emblica officinalis.

Abstract No. 1425

Option for improving soil health: Agroforestry

Prabhat Tiwar
Rani Lakshmi Bai Central Agricultural University, Jhansi, India 
prabhatbhu033@gmail.com

Healthy soil is one of the most critical resources for the health and sustainability of ecosystems, including 
agro-ecosystems. Although the agroforestry community has long been convinced of the soil health 
benefits of agroforestry practices, many of such practices remain to be fully accepted by the mainstream 
agriculture community. Agroforestry, as a sustainable land management practice, has shown solid evidence 
of its role in improving soil quality and soil health. Perennial woody tree species are important components 
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of agroforestry system. They have extensive root systems and accumulate large quantity of biomass 
(above and below ground) as compared to annual crops. Litter addition, decomposition and nutrient 
release, biological nitrogen fixing, nutrient pumping and controlling erosion losses are vital processes for 
improving soil nutrient status for sustainable farm production. Different types of agroforestry practices 
like hedgerow cropping, home garden, wind break and shelterbelt etc has significant contribution on 
controlling soil health as well as increasing the productivity of the system.

Abstract No. 1427

Innovation for the nutrient restoration of degraded soil and smog management in 
Indo-gangetic plains of India.

Sourabhsuman, Aditi Saw
Birsa Agricultural University, Kanke, Ranchi, India 
sourabhsumanbau@yahoo.com

The present day scenario points towards the utmost need of sustaining nutritional value of soil. Green 
revolution in India led to the increased production of food, but  increased use of pesticide and fertilizer 
decreased soil productivity & tolerance capacity of plants against external stresses. It further lowered the 
human immunity and  occurrence of various deadly diseases. Stubble and stalk burning in field leads to 
the problem of heavy smog in nearby cities like Delhi. AmrutKrushitechnique  is ahead of organic farming 
including the aerobic decomposition of stubbles of cereals by microbial solution prepared from mixing 1 
part of cow’s urine and 10 parts of water following number of process.  This is a way nutrient enriched soil 
can be prepared by mimicking nature’s way (which usually takes 100-500) but with human intervention 
we create it in just 130-140 days along with the waste and smog management ultimately preventing the 
cities. The other benefits of the technology are like, increase in  production& nutritional value &presence 
of nutrients like vitamin B12, reduction in the burden of organic waste, reduces air, water & soil pollution, 
increases the shelf life of the produces, eliminates the use of pesticides & fertilizers for life time and is an 
economically efficient and practical method

Abstract No. 1450

Investigation the effects of organic matter on some chemical and physical properties 
in Soil

Sanaz Dadashi
Sari Agricultural Sciences and Natural Resources University, sari, Iran
sanazdadashi3@gmail.com

In order to investigate the effect of municipal waste compost and manure (cattle and sheep) on some 
chemical and physical properties of soil, an experiment was conducted in a completely randomized design 
with 15 treatments and 3 replications in 1995-96 at research farm of Sari Agricultural and Natural Resources 
University.The soil of the study area was predominantly silty clay with temperate and humid climates. The 
treatments were T1 (control) and T2 to T15 with different fertilizer traetments.Soil chemical properties 
comprising of pH, electrical conductivity (EC) and soil organic matter, likewise, physical properties including 
water holding capacity, bulk density, void ratio, aggregate stability, saturation hydraulic conductivity and 
plant yield were investigated.The results showed that utilization of municipal waste compost and manure 
(cattle and sheep) caused significant differences in pH, EC, organic matter, water holding capacity, bulk 
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density, void ratio, aggregate stability, hydraulic conductivity and yield at 1% significance level compared 
with the control treatment.Also, application of organic fertilizers boosted the properties such as EC, soil 
organic matter, water holding capacity, bulk density, void ratio, aggregate stability, hydraulic conductivity 
and yield,whereas that was inconstant for pH.According to the results of this study, treatments of 60 t/he 
of cow manure and combining 30 t/ha cow manure with 30 t/he municipal waste compost fertilizers are 
the best treatments proposed.Finally, it can be concluded that organic matter has pronounced effects 
on the physical, chemical and biological properties soil and the use of organic fertilizers will definitely 
improve the most properties of soil.

Abstract No. 1453

Studies on the application of bio-carbon dioxide in rural areas.

Himanshu Kumar1, VK Vijay1, PMV Subbarao2

1Centre for Rural Development & Technology, IIT Delhi, New Delhi, India.2Department of Mechanical Engineering, 
IIT Delhi, New Delhi, India 
kumarhimanshu.ree@gmail.com

The production of bio-methane is accomplished with the separation of carbon dioxide present in the 
biogas. In India, there are around 12 commercial bio-methane production plants with a cumulative 
bio-methane production capacity of around 18462 tons per year. The bio-methane available from these 
plants are used as a transportation fuel for the vehicular application. On the other hand, the carbon 
dioxide separated from the raw biogas is flared to the environment, which is quite dangerous to the 
fragile environment. To get rid-off the present problem, the use/ sequestration of carbon dioxide is highly 
required.  Therefore, research on the utilization of carbon dioxide in the Centre for Rural Development 
& Technology, IIT Delhi has been started. The centre has two bio-methane production plants, which are 
producing around 18-20.25 kg bio-methane daily. Meanwhile, 16.7-17.8 cubic meter carbon dioxide is 
also produced. The uses of carbon dioxide are ascertained for grain fumigation, dry-ice production, and 
a trial of crop production under elevated carbon dioxide concentration. Of the total carbon dioxide, 
around 13.25-14.13 kg dry ice will be available, which could be used for cold storage for storing around 
75-80l milk or 80-85 kg tomato. Recently, it has also been found that due to the rising concentration of 
carbon dioxide, the crop production has enhanced. Therefore, the routes selected for the present study 
will enhance the income of the rural people. 

Abstract No. 1455

Seed pellets for uniform pasture establishment of Cenchrus species

SS Meena, RP Nagar 
ICAR- Indian Grassland and Fodder Research Institute, Avikanagar (Rajasthan), India 
ssmeena123@gmail.com

Seed of Cenchrus grasses is chaffy and light in weight so sowing of sole grass seed at proper depth 
and distance is a great challenge. Low germination and mortality of seedlings in early stage further 
aggravate the problem. Present investigation was undertaken to study the effect of combination of 
different pelleting materials (soil, clay, FYM, sawdust and cocopit) on seedling emergence and growth 
parameters. For establishment of good tussock 4-6 seedlings/pellet should emerge. Accordingly, 1.0-1.5% 
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spikelet (seed) with 30-40% germination by weight of pelleting material was added that allocated 10-12 
spikelet per pellet from which 4-6 seedlings were expected to emerge. Pellets were evaluated in pots 
under polyshade. In each pot 10 pellets were placed and watering was done on 1st and 4th day of sowing. 
Effect of pelleting material was non-significant on seedling emergence (4.4-5.4 seedlings/pellet) in both 
species. While significant difference was observed for seedling dry weight and for wilting of seedling. C. 
ciliaris seems to be better in moisture stress tolerance than C. setigerus as indicated by less percentage of 
wilted seedlings. Lowest wilting (48.9%) was recorded in soil+clay+FYM in 2:1:1 ratio and highest wilting 
(78.1%) was observed in pelleting with clay alone. Hence, soil, clay and FYM in 2:1:1 ratio with pellet size 
5-7 g is recommended for pelleting of Cenchrus species. For plant geometry of 50 x 50 cm for one hectare 
40,000 pellets will be required for which 200-280 kg pelleting material and 2.0-3.0 kg seed will be required.

Abstract No. 1456

Vertical gardening in combination with rooftop water harvesting in Bengaluru, India

Amaresh Ayyangoudar, Mallappa Madolli, Arpitha H C
College of Sericulture, Chintamani, Chikballapur, India 
amaresh8050@gmail.com

The human induced activity on global warming as well as the natural variations of climate system, have 
changed the distributions of available water and threaten inter-annual water resource management 
throughout the world. As per Karnataka State Natural Disaster Monitoring Centre, several parts of the 
state subjected many drought years in the last two decades. However, the principle source of economy 
of the state depends upon the agriculture and allied sectors. Therefore, under such condition there are 
conflicts between water laws among the highly urbanized area (especially Bengaluru) and agricultural 
area in Cauvery river basin, that gives more and more challenging task in utilizing the available water 
resource. Reduction of the water usage in Bengaluru area is a very tough task. However, we can utilize 
the available water resource (rainfall) that can reduce the pressure on reservoir operation within the 
river basin. Therefore, the present study focused on the utilization of available rain water over the urban 
area of Bengaluru for the production and maintenance of vertical gardening.  The concept of present 
study is to harvest the rainfall within the house catchment for production and maintenance of vertical 
gardening.  The advantage of vertical gardening in combination with roof water harvesting are: a) creates 
fresh and healthy environment around the house, b) better utilization of available space due to vertical 
gardening along the walls, c) reduce the pollution, d) can grow vegetables and flowers for household 
purpose etc. 

Abstract No. 1461

Integrated system dynamical model (SDM) for sustainable utilization of natural 
resources to enhance farm productivity in agro-ecosystems.

Ramesh KV, Rakesh V
CSIR Fourth Paradigm Institute, Bangalore, India 
kvram55@gmail.com

Sustainable agriculture and natural resource management is aimed at increasing agricultural productivity 
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through adoption of practices that maintain the long term ecological and biological integrity. The 
increasing shortage of basic resources such as viable cropland size, water for irrigation, marginal holdings 
on difficult terrain, low soil fertility and low crop production, vagaries of climate make it difficult to sustain 
the livelihood of the rural people. However, crop-yield gap analysis shows that there is a significant potential 
to increase yield in major crops (Paddy, sugarcane, banana) over India. To increase the yield of major crops 
in a sustainable way, it is necessary to identify the constraints limiting the yield for the respective cropping 
systems. Here, we propose a holistic or systems-oriented approach for sustainable agriculture and natural 
resource management. We designed a system dynamic model for specific agricultural systems wherein 
the topography, climate variables, natural resources and societal requirements are coupled along with 
their feedback impacts to form a data and knowledge guided tool to optimize the desired variables under 
current and anticipated conditions of future change. This will enable to develop a tool for sustainable 
management and effective utilization of natural resources in agriculture with the understanding of the 
aims, interactions, and implications of different policies or activities on complex biophysical processes. 
Such tools also help in identifying the constraints which limit the yield under current agricultural practices 
and also identify effective ways to use the available natural resources in a sustainable way.

Abstract No. 1463

A quantitative assessment of the potential of weather and climate informatics in efficient 
agricultural management

Ramesh K, Ramesh KV
CSIR Fourth Paradigm Institute, Bangalore, India 
rakeshv82@gmail.com

In the present study, the usefulness of weather and climate informatics in specific agricultural application 
is examined. A serious bottleneck in application of weather forecast-based agro-advisory is their low 
accuracy and reliability. However, for many applications, a weather forecast based agro-advisories are 
very useful in spite of their inherent errors. Here, we assessed the potential impact of weather forecasts 
from a state-of-the-art weather forecast model for one important agricultural application, irrigation 
scheduling. The short-term gains for the farmers come from reducing costs of irrigation with the help of 
advisory for when not to irrigate because rain is predicted (risk-free because wrong forecast only delays 
irrigation within tolerance). The assessment is carried over Karnataka (56% of the workforce engaged 
in agriculture). A quantitative assessment of saving (indirect income) if irrigation is avoided as rain is 
imminent (as per forecast), for the years 2011-2014 showed that the economic benefits to the farmers 
from such advisories were significant. The potential gain in annual income for farmers over Karnataka 
from such forecast based irrigation scheduling was of the order of 10-15%.  Results also indicated that the 
use of advisory by a few percentages of more than 10 million marginal farmers (land holding <3 acres) in 
Karnataka could lead to huge cumulative savings. Similarly, the potential of climate informatics in crop 
viability assessment and design of sustainable intervention strategies was also examined. Results showed 
that climate informatics can be a handy tool in crop yield projection which eventually helps in designing 
policies for agricultural sustainability.    
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Abstract No. 1465

Effect of boron application on yield and economics of maize (Zea mays L.)

Amit Phonglosa1, B.B. Dalei2, R.K. Nayak3, S.K. Pattanayak3, P Buragohain4, P.J. Mishra1, B.K. Mohapatra1, 
P.K. Roul1

1Directorate of Extension Education, Odisha University of Agriculture &Technology , Bhubaneswar-751003, 
Odisha, India. 2Regional Research and Technology Transfer Station, Odisha University of Agriculture &Technology 
, Semiliguda-763002, Odisha, India. 3Department of Soil Science and Agricultural Chemistry, Odisha University of 
Agriculture &Technology, Bhubaneswar-751003, Odisha, India.4Department of Soil Science, Assam Agricultural 
University, Jorhat-785013, Assam, India 
amitbckv.phonglosa@gmail.com

A field experiment was conducted in participatory mode on farmers’ field in Sankumari village of 
Nabarangpur district under Eastern Ghat High Land Zone (EGHLZ) of Odisha to assess the effect of boron 
application on yield and economics of maize. The experiment was laid out in randomized block design 
with four treatments replicated five times. The experimental soils were slightly acidic, non-saline, loamy 
sand, medium in organic carbon, available K, and low in available N, P, B and Zn contents. The detail 
treatments were, T1: no boron application, T2: 0.5 kg B ha-1 soil application, T3:1.0 kg B ha-1 soil application 
and T4: 0.5 kg B ha-1 soil application + 0.2 % borax as foliar spray at 30 & 45 DAS. Based on recommended 
dose fertilizer @ 120:60:60:5 kg ha-1, Soil Test Based NPKZn application was done in which 25% more N, 
P and Zn were applied to all the treatments. The maximum yield and yield attributes was recorded with 
the T4 (Soil Test Based NPKZn @ 150:75:60:6.25 kg ha-1) + 0.5 kg B ha-1 soil application + 0.2 % borax as 
foliar spray at 30 &45 DAS)i.e. grain yield per cob (210.21 g), 100 grain weight (38.16 g), stover yield (8.10 
t ha-1), grain yield (6.52 t ha-1) and B:C ratio (1.90). Hence, in EGHLZ of Odisha, soil deficient in boron, 
under continuous maize growing area, soil test based fertilizer application with boron is to be followed 
for remunerative maize production by farmers.

Abstract No. 1469

Plant growth-promoting potential of endophytic bacteria isolated from roots of Vigna 
radiata cv. OUM-11-15

Rajeswari Das1, Santanu Mohanty2

1Depatment of Soil Science and Agricultural Chemistry, Dr RPCAU, Pusa, Samastipur, India.2Department of Soil 
Science and Agricultural Chemistry, OUAT, Bhubaneswar, India 
kunmun.babli@gmail.com

Nodule samples of Vigna radiata cv.  OUM-11-15, were used for isolating plant growth promoting 
endophytes from four different locations of Khordha district of Odisha, India. Two endophytes Bacillus 
megaterium KHDEB4 and Rhizobium pusence KHDEB5 were identified by molecular characterization of 
their 16s RNA a total of twenty isolates found from root nodule samples after a series of morphological 
and biochemical screening along with several bioassays ( seed germination bioassay & root nodulation 
in Mc Knight’s nitrogen free solution) and tests for plant growth promoting activities (Indole-3-acetic 
acid (IAA) production, phosphate solubilization, ammonia production, hydrogen cyanide (HCN) 
production, siderophore production and antagonistic activities against pathogenic fungi). By evaluating 
the twenty isolated endophytes both B. megaterium KHDEB4 and  R. pusence KHDEB5 were found to 
have highest   growth of roots and shoots with nutrient agar medium and were found have highest 
nodualtions in both 7 DAS and 15 DAS with  Mc Knight’s nitrogen free solution.  KHDEB5 recorded 
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maximum phosphorous solubilizing index (PSI of 3.16) and phosphorous solubilizing efficiency (216.66 
%) followed by KHDEB4,  KHDEB5 produced maximum amount of indole acetic acid (IAA) (8.65µg 
ml-1) as well as siderophore (28 mm) in their receptive medium followed by KHDEB4, in antifungal 
activity test  R. pusense  strain KHDEB5 and KHDEB4 inhibited growth of Fusarium oxysporum 56.24% 
and 81.18% as well as growth of Rhizoctonia solani 57.33% and 80.67% respectively. Both the superior 
endophytes were provided with accession numbers by NCBI Bacillus megaterium strain KHDEB4 
(KY679149) and Rhizobium pusense strain KHDEB5 (KY679150) respectively. Both the endophytes could 
be formualated as plant growth promoting rhizobacterias (PGPRs) for promotion crop yield of mostly  
green gram.

Abstract No. 1473

Assessment of elevation in soil health after amelioration of a degraded soil - A new 
dynamic approach

Khambalkar Priyadarshani Arun
RVSKVV, Gwalior
murlipriya245@gmail.com

A pot culture experiment carried out on degraded soil of ravine lands to study the effect of amendments 
for enhancing soil health and its elevation at Gwalior, India during 2015. The soil was ameliorated and 
incubated at field moisture content for two months to determine the changes in physic-chemical properties 
of soil. Thirteen treatments were consisted of ameliorants  with two doses of gypsum viz. @ 1 and 2 t/
ha, cluster bean straw @ 20 t/ha, bio -char @ 10t/ha, distillery spent wash (DSW) @ 5 Lac L/ha, with their 
combinations and control were laid out in a CRD keeping three replications. The results indicated that 
significantly (P< 0.05) lower BD, increased water holding capacity, % porosity and hydraulic conductivity (k) 
were recorded in Gypsum + cluster bean straw + DSW. Aggregate % (> 125µ) was higher in DSW @ 5 Lac L/ 
ha which was at par with Gypsum + cluster bean straw + DSW treatment. Highest EC, available N, P, K and 
OC were recorded under same treatment which was at par with Gypsum + DSW.The overall improvement 
in soil physico-chemical properties and enhancing soil health recorded under Gypsum + cluster bean 
Straw + DSW and was superior over others treatment. The newly introduced improved formulae for 
computing soil health elevation index (SHEI) was found very effective to assess the improvement in soil 
health due to incorporation of various organic and inorganic ameliorants and it is very dynamic in nature 
for using to all kind of soils.

Abstract No. 1475

Are we equally sensitive towards water productivity of livestock sector: An emerging 
research question?

Murari Lal Gaur
B A College of Agriculture, Anand Agricultural University, Anand (Gujarat), India.
mlgaur07@gmail.com

Water scarcity is a major factor limiting production of food and fodder, which could be substantially 
prevented by adopting improved approaches towards enhanced livestock water productivity. Influence 
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of livestock sector on water resources is often not well understood.In recent years, global consumption of 
animal-based products (meat/milk/eggs) is sharply growing.Changes in human food habits, intensification 
of livestock production, and inappropriate water management practices have contributed to higher water 
dilapidation. Present paper considers, an in-depth review with practical inferences on emerging issues/
prospects including water scarcity/availability as a function of recharge-efforts and extraction-rates, water 
needs for direct consumption by livestock, knowledge gap & misinformation about water use (virtual & 
actual) by varied livestock-based products, and water demands either for producing animal feed or to 
fetch/process various livestock products. Crucial guesstimates are offered to compare average water-needs 
to produce unit quantities of common green fodder and animal-based feeds/products, alongwith overall 
water-demands for Indian livestock population, one of the world’s largest livestock sector.Some food for 
thought is portrayed on futuristic R&D for improving water productivity and water-footprints in livestock 
sector, focusing animals, pastoral lands, and livestock products/processes. Paper shares author’s own field 
experience while dealing couple of pastoral/forested catchments where packages of integrated soil & 
moisture conservation measures dramatically influenced the water foot prints for livestock dominated 
agrarian systems.Paper also encompasses couple of basic strategic options from hydrologic points of views 
on fine-tuning productive water-use (transpiration) over unproductive water depletion (evaporation and 
seepage) through water conservation practices.

Abstract No. 1482

Dobha - A multipurpose-multiincome source of natural resource management

Aditi Saw, Sourabh Suman
Birsa Agricultural University, Kanke, Ranchi, India 
aditi153saw@gmail.com

The entire world is suffering from water crisis and the demand of fresh water is too high in several areas 
including cultivation practices. One of the major crops that demand water in large quantities is rice. Most 
of the medium and low land areas suffer from water scarcity leading to crop failures and monocropping 
patterns of cultivation. Most of the rain water goes in wastage through seepage, percolation and lack of 
proper infrastructure. Dobha is an indegenous concept that can help in all conservation, harvesting and 
integrated use of water. The construction could be done using a small part of farm,e.g. a 10*10*10feet3 could 
store water for up to 4-5 months after the end of rainy season. Also it doesn’t need any heavy construction 
like ponds and tanks. Along with this it lets the ground water recharge. Some benefits of having a dobhain 
farm are like, farmers can have 2 or sometimes 3 crops using the stored water, fish and duck raising can 
be done along with the crops, the raising of fauna could replace fertilizer use with their excreta and other 
biproducts is possible,itiInvolves common man’s participation in nature conservation. It is indegenous,fully 
practical and low cost method and the income sources increase as has an integrated farming concept.
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Abstract No. 1489

Screening and characterization of bacterial flora for PGP activities isolated from upland 
rice varieties

Meenakshi Sharma1,2, Annapurna Kannepalli1, Devendra Kumar Choudhary2

1IARI, Delhi, India.2AIMT, Amity, Noida, India 
molikule.sharma@gmail.com

Rice is the staple food for more than a half of the world population. With the world’s fast growing 
population, ensuring a sustainable food production is a major challenge. Rice production is affected by 
several factors which includes climate, physical conditions of soil, water management, soil microbiome, 
soil fertility, weed control and fertilization. Increased use of pesticides and fertilizers are the major cause 
of global warming and ground water pollution. To meet the world’s demand for rice, it is imperative to find 
environmentally sound ways that supplement the use of fertilizers. The use of microbial inoculants is an 
environmentally safer alternative. The present work deals with screening and characterization of bacterial 
flora for PGP activities isolated from four upland rice varieties. Fourteen endophytic bacterial isolates were 
purified from root tissues and screened for in vitro plant growth promotion traits i.e. IAA production, 
Siderophore production, Phosphate solubilization, Zinc solubilization, HCN production and Nitrogenase 
activity. Isolates were evaluated for antagonism against Xanthomonasoryzae pv.oryzae, causative organism 
for blight disease in rice. Three isolates (MKA3, MKA12, MKA7) produced siderophore, 2 isolates (MKA10, 
MKA11) were positive for phosphate solubilization and 8 produced IAA. The maximum amount of IAA 
was produced by MKA3 (25±0.83μg/ml). Seven isolates tested positive for ARA activity in the range of 
20-120 nmoles ethylene produced /h/mg protein. Two isolates (MKA1 and MKA3) inhibited the growth 
of Xanthomonasoryzae pv.oryzae.16S rDNA sequencing of the 14 isolates showed 99-100% homology to 
different Bacillus sp. These endophytes with PGP traits have potential use as biofertilizers. 

Abstract No. 1490

“Vrksāyurveda” based cultivation of medicinal and aromatic plants in agroforestry

Krishnamurthi CG
University of Hyderabad, Hyderabad, India 
cgkmurthi@gmail.com

“Vrksāyurveda” are the methods to protect the quality, safety and medicinal efficacy of Ayurvedic medicinal 
herbs in Ecologically sustainable way.  “Vrksāyurveda” is a complete integrated branch of plant life science 
that covers agronomy, botany, ecology, agroforestry, etc.  “Vrksāyurveda” guides us, right from the selection 
of land,  agriculture field preparation, soil fertility management, QPM, Planting, Biofertilizers, Pest and 
Insect control, Rain patterns, Irrigation & water management, Storage, Ecology, etc.  In “Vrksāyurveda”, 
from the oldest found text dated about 2400 years back, to texts found as late as in 18 Century, give us 
the deep understanding of agricultural practices overtime in, diverse conditions with respect to various 
geographic locations, various soil conditions, different weather & seasonal and rain-fall conditions and 
flood /drought situations, etc.  Over 20 “Vrksāyurveda” texts have been deeply studied and researched to 
identify many suitable methods for various medicinal herbs as “Vrksāyurveda” protocols  “Vrksāyurveda” 
promotes ‘integrated poly-culture farming practices’ in addition to offering ecologically and economically 
sustainable solutions for the cultivation of Ayurvedic medicinal herbal cultivation which are in high-
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demand. “Vrksāyurveda” system of holistic agronomy follow the same philosophy, principles and practice 
of Ayurveda and ensures most optimum cultivation methods suitable for Ayurvedic medicinal herbs. In 
addition the cultivation being done in Agroforestry method, directly helps in natural resource management 
and in climate resilience 

Abstract No. 1492

Potential modification on plant growth and yield of wheat by elevated atmospheric 
CO2 and tropospheric O3 in north west India

Achchhelal Yadav1, Sudesh Yadav2, Arti Bhatia1

1ICAR-IARI, New Delhi, India.2Jawaharlal Nehru University, New Delhi, India 
achchheyadav@yahoo.com

In  present study we grew two varieties of wheat (HD 2967 and C 306) in response to the predicted 
concentrations of carbon dioxide (CO2) and tropospheric ozone (O3), during 2016-17 & 2017-18  cropping 
seasons in the free air ozone and carbon dioxide enrichment (FAOCE).The crop was exposed two 
concentrations of CO2 and ground level O3 ozone during the complete growth period. We assessed plant 
growth parameters at vegetative and at milking stages of crops but reported here values of milking stage 
only. Data suggested that the plant growth parameters such as leaf area index (4.3-22.2%), photosynthetic 
rate (12-17.4%) and leaf area (plant-1) (6.2-7.2%)  increased across the crop cultivars under the elevated CO2 
concentration than that from the ambient. Although, the elevated tropospheric O3 adversely impacted 
the growth parameters of wheat cultivars as compared to the ambient. Among the yield attributes the 
biological yield (5.5-11.5%), grain yield (12.1-17.5%) of crop cultivars responded positively to the elevated 
CO2. Moreover, elevated tropospheric O3 reduced the biological (7.2-18.9%) and grain yield (8.3-19.2%) 
across the wheat cultivars as compared to the the ambient. The interactive condition of elevated CO2 X 
O3 impacted non-significantly the growth and yield parameters across the crop cultivars. The other yield 
attributes of both wheat cultivars such as spike length, grains (spike-1), grain weight (spike-1), spikes (m-2) 
and number of spikelets (spike-1) were ameliorated under the elevated CO2 condition, but  reduced under 
elevated tropospheric O3 concentration than that from the ambient.

Abstract No. 1495

Effect of levelling, tillage and crop diversification in wheat based system on soil health, 
system productivity and water use

Y. P. Singh1, Sandeep S. Tomar1, Sudhir Singh2, Anil K. Singh3

1ZARS-RVSKVV, Morena, India.2COA, RVSKVV, Gwalior, India.3ICAR, New Delhi, India
ypsinghkvk@gmail.com

The present study was conducted to compared cereal crops based pearlmillet-wheat (PM-W) system 
with three legume crops pigeonpea (PP), greengram (GG) and cluterbean (CB) based wheat under two 
methods of land levellingviz. traditional (TLL) and precision laser assisted (PLL), and crop establishment 
methods- conventionally tilled (CT), zero till (ZT) and permanent broad bed- furrow system (PBBF) in 
sandy loam soil. The maximum soil health was improved under PP-W system establishment with PBBF 
after PLL. Overall soil health improvement, productivity, water use-efficiency (WUE) and net returns (NRs) 
was in order: PP-W > CB-W > GG-W > PM-W and PBBF > ZT > CT. Crop establishment with ZT resulted 
in system and protein productivity gains of 7 and 8%, while it was further improved by 14 and 15% 
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with PBBF compared to CT, while PLL led to improve by 6 and 7% compared to TLL, respectively. ZT and 
PBBF practices saved the water requirement by 46-53 ha-mm and 93-114 ha-mm, and enhanced system 
WUE by 8.0-14.1% and 25.0-31.7%, respectively compared to CT. Like-wise PLL practice saved the water 
requirement by 38-73 ha-mm and increased system WUE by 7.2-18.0% compared with TLL. Adoption of 
PBBF system was maximum saved production cost (120-186 US$ ha-1) and additional NRs (333-626 US$ 
ha-1) compared with CT. Among various systems, maximum total water use by PP-W followed by PM-W 
and least with GG-W. The three years study has suggested that PBBF crop establishment in PLL conditions 
can be made more productive and sustainable in dry land conditions. 

Abstract No. 1521

Adsorptive removal of lead (PB (II)) using pseudostem fibre of banana: isotherms & 
kinetic study

Dharani R, Suresh kumar P, Shiva KN, Jeyabaskaran KJ, Uma S
ICAR-National Research Centre for Banana ,Trichy , India 
dharu2292@gmail.com

Large amount of lead is found from the discharge of industries (mining, smelting, batteries storage, solid 
waste incinerators). The permissible limit (mg/L) for Pb (II) is 0.05 mg/L. In industrial waste water, lead 
concentrations is to 200-500 mg/L that should be reduced to a level of 0.05-0.10 mg/L before discharging 
to water ways. Hence proper treatment of effluents which are releasing lead into the aquatic and land 
systems is very important. The present study was executed to know the adsorption potential of banana 
Pseudostemfibre for the removal of lead (Pb II).  It was characterized using SEM-EDAX and FTIR before and 
after adsorption. The percentage of removal was assessed by different process parameters such as contact 
time, pH, adsorbent dosage and agitation speed. The contact time at which the maximum adsorption 
recorded was 140 minutes. The maximum removal efficiency was found to be 96% at basic condition (pH 
10) and it was further optimized with agitation speed and adsorbent dosage. The Pb2+ ions removal was 
well explained using Temkin adsorption isotherm model providing the highest respective coefficient of 
determination (R2-0.99). The good fit to second order kinetics revealed that chemisorption corresponds 
to the rate controlling step of Pb2+ on banana Pseudostem fibre. Thus, pseudostemfibre was found to be 
a low-cost adsorbent to remove lead from aqueous solution.

Abstract No. 1523

Effect of humic acid application on soil residual nutrient status in groundnut crop in 
an Alfisol

Chaitra P, Karabasayya math
university of agricultural sciences, Dharwad, Dharwad, Karnataka, India 
chaitraputtaswamy95@gmail.com

A pot culture experiment was conducted to study the effect of soil and foliar application of humic acid 
on soil residual nutrient status in groundnut crop in an Alfisol at Main Agricultural Research Station, 
Dharwad. The experiment was laid out in completely randomized design (CRD) with thirteen treatments 
and three replications. Residual nutrient status in soil at harvest was significantly influenced by the 
application of humic acid to groundnut crop, highest available nitrogen (253.33 kg ha-1), phosphorous 
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(44.50 kg ha-1), potassium (285.00 kg ha-1), sulphur (26.80 kg ha-1), zinc (0.75 mg kg-1), iron (12.50 mg kg-

1), manganese (4.53 mg kg-1) and copper (1.26 mg kg-1) was recorded in the treatment which received 
soil application of humic acid extracted from vermicompost @ 20 kg ha-1 in combination with the foliar 
spray of 0.2% at 30 DAS. Control devoid of humic acid application recorded lowest nitrogen (233.00 kg 
ha-1), phosphorous (36.50 kg ha-1), potassium (274.67 kg ha-1), sulphur (25.10 kg ha-1), Fe (12.50 mg kg-1), 
Zn (0.75 mg kg-1), Mn (4.53 mg kg-1) and Cu (1.26 mg kg-1) in soil at harvest.

Abstract No. 1529

Liquid formulation of efficient cyanobacterial strains providing nitrogen and phosphorus
Aman Jaiswal1, Sunil Pabbi2, Shalini Rudra Gaur2

1Dr.RPCAU,PUSA, Samastipur, India. 2IARI, New Delhi, India 
amanjaiswal1989@gmail.com

Liquid formulations of microbial consortium have an advantage over carrier based preparations as they 
maintain a shelf life  up to 18-24 months against 4-6 months and have effective results on crop productivity 
and restoration of soil health.As we know most of the developed liquid formulations are bacteria based 
and there have been no such preparations available for blue green algae (BGA).Liquid formulations were 
prepared using the composite culture of BGA i.e., Anabaena variabilis, Nostocmus corum, Tolypothrix 
tenuis, Aulosira fertillisima and Westeillopsis prolifica. Different liquid formulations were prepared using 
combination of carriers, emulsifiers, thickening agents and protective agents and  stored separately 
at temperatures of 4oC, 28oC and 40oC for assessing their stability. Observations for the physical and 
rheological behaviour, cell count and metabolic activity of inoculated composite culture were taken at an 
interval of one month upto fifteen months. Formulations were characterised for their physical (pH) and 
rheological behaviour (viscosity ) which revealed that these remained stable for full period of storage  at 
all temperatures studied. The cultures revived from these formulations also maintained their growth rate 
and metabolic activity in terms of nitrogen fixation and P-solubilization which was comparable to control. 
A pot experiment followed by field experiment conducted to evaluate the effect of selected formulation 
on soil properties and productivity of rice and wheat crop revealed that available nitrogen (N) and organic 
carbon (C) in formulation applied treatments were higher compared to absolute control (N0K0P0) and 
RDF (N120K60P60) treatments. The grain yield recorded was also higher in formulation applied treatments.

Abstract No. 1533

Effect of nitrogen management through neem-coated urea on growth, yields, economics 
and nitrogen use efficiency in transplanted rice

Ashvin Kumar Meena, D. K. Singh
G. B. Pant University of Agriculture and Technology, Pantnagar, India 
ashvin.agro@gmail.com

Although Neem coated urea (NCU) has been found to increase nitrogen use efficiency in transplanted rice, 
there is a lack of information regarding its dose and split schedule. Keeping this in view, a field experiment 
was conducted at G. B. Pant University of Agriculture and Technology, Pantnagar, Uttarakhand, India. 
Results showed that the maximum increment in growth, yield, and economics of rice was achieved with 
the application of 125% recommended dose of nitrogen (RDN) through NCU with 50:25:25 split schedule 
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at basal, active tillering (AT) and panicle initiation (PI) stages over application of 100% RDN through prilled 
urea with the same split schedule (existing practice). Further, application of 100% RDN through NCU 
with 50:25:25 or 33.3:33.3:33.3 split schedule at basal, AT and PI stages was found to enhance Agronomic 
efficiency and partial factor productivity of applied nitrogen fertilizer over existing practice with improved 
growth, yield, and economics of rice.

Abstract No. 1544

Potential of gum-arabic (Acacia senegal Linn.) based agroforestry system for increasing 
farmers’ income in Bundelkhand, Central India

Rajendra Prasad1, Prashant Singh1, Ramesh Singh1, B Alam1, A.K. Handa1, Ashok Shukla1, V.D. Tripathi2

1ICAR-Central Agroforestry Research Institute, Jhansi , India. 2Dr. B.S.K.K.V., Dapoli, India 
pprashant.singh12@gmail.com

World’s 90% gum-arabic is produced by Republic of Sudan. In India, gum-arabic is produced in arid 
region of Rajasthan, Gujarat, Haryana and Punjab; and its contribution in world’s production is negligible 
with poor productivity (175-550 g/tree/year). Bundelkhand region represents typical semi-arid climate 
and integration of Acacia senegal in agroforestry holds great promises for increasing farmers’ income 
to counter drought and poverty. Therefore, studies on development of gum-arabic based agroforestry 
models were initiated at ICAR-CAFRI, Jhansi under ICAR-network project on “Harvesting, processing and 
value addition of natural resins and gums” during 2009. Six agroforestry models (four at research farm and 
two at farmer’s field) consisting of A. senegal, Emblica officinalis, Citrus limon, Aegle marmelos and Carissa 
carandas were established. A. segenal was planted either on boundary or in rows. The survival of A. senegal 
was 86-96% on research farm and 54-78% on farmers’ field. Plant height, GBH and canopy respectively 
ranged from 3.28-4.59 m, 9.2-26.0 cm and 7.1-16.5 m2 on research farm, and 2.3-3.5 m, 6.1-22.5 cm and 
3.4-6.4 m2 on farmers’ fields. Poor survival and growth on farmers’ fields attributed to grazing hazards 
due to anna-pratha. Natural exudation of gum-arabic was observed after five years on research farm with 
mean gum yield of 58 g/tree. The farmers are getting attracted toward gum-arabic based agroforestry 
and have planted 8000 seedlings of A. senegal in last five years that are expected to yield good quantum 
of gum-arabic and likely to create an opportunity for farmers to earn extra income.

Abstract No. 1546

Composition of dissolved organic matter as influenced by different organic inputs in 
organic rice cultivation

Pubali Buragohain, Dhruba Jyoti Nath
Assam Agricultural University, Jorhat, India 
julibgohain@gmail.com

The objective of this study was to evaluate the effect of different organic inputs on the composition of 
dissolved organic matter in organic rice (variety: Joha) after five years of experiment. The dissolved organic 
carbon (DOC), dissolved organic nitrogen (DON), reducing sugars, soluble phenols, protein, amino acids 
contained in dissolved organic matter (DOM) were assessed as influenced by application of organic inputs. 
Two extractantsviz:1.0 M KCl (salt extractable organic matter, SEOM) and 5.0mM CaCl2 (water extractable 
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organic matter,WEOM) were used for extraction of DOM. The results showed significantly highest DOC of 
83.41 mg/kg and 31.32 mg/kg by the extractants SEOM and WEOM on application of enriched compost 
(EC) @5t/ha and compost @5t/ha, respectively. Significantly highest DON of 54.33 and 47.54 mg/kg were 
obtained in SEOM and WEOM under the application of EC@5t/ha and 2.5t/ha, respectively. The phenol, 
protein, amino acids and reducing sugars were also exhibited the significant variation under different 
organic inputs following the utilization of two extractants. The total organic carbon (TOC) and total nitrogen 
(TN) were significantly highest (12.53 g/kg and 8.60g/kg respectively) in soil under the application of EC 
@5.0t/ha while soil organic carbon (SOC), was significantly highest (10.60g/kg) under the application of 
compost@5t/ha. Continuous application of good quality organic inputs have huge potential to augment 
DOM, microbial biomass carbon, accretion of SOC, TOC, TN at different magnitudes. The favorable soil 
environment encouraged due to successive application of organic inputs for five years reflected the 
improvement in yield by 21.37-33.76% over unfertilized control.

Abstract No. 1560

Short-rotation forestry: an innovative way for augmenting farmer’s income and 
mitigating climate change in North-Indian Plains

Manish Kumar1,2, Sumit Chaturvedi2, Rajesh Kaushal3,2, Kavita Satyawali2, Seema Maikhuri2, O P S Bana2, 
Salil Tewari2

1ICAR - Central Soil Salinity Research Institute (CSSRI), Karnal, India.2College of Agriculture, G.B. Pant University of 
Agriculture and Technology, Pantnagar, India.3ICAR- Indian Institute of Soil and Water Conservation, Dehradun, India 
manish.kumar2@icar.gov.in

A field trial of short rotation forestry (SRF) was established at Pantnagar during rabi season in 2011-12 
and 2012-13 for predicting the effect of tree species and their spacing on growth and yield of wheat. The 
experiment was carried out in split-plot design consisting of four tree species in main plot, viz., Populus 
deltoids, Eucalyptus camaldulensis, Leucaena leucocephala and Melia azedarch and four spacing treatments 
in sub-plot viz., 3.0m×1.0m, 3.0m×1.5m, 3.0m×2.0m and 3.0m×2.5m with three replications. The wheat 
(var. UP 2382) was sown with the seed rate 100 kg ha-1. Data revealed that successive decrease in tree 
spacing had adversely affected the yield of wheat under all the trees species. The yield reduction over sole 
crop was observed by 46, 49, 52 and 57% with poplar, bakain, leucaena and eucalyptus respectively. The 
gross economics revealed that gain of short rotation forestry over sole crop was 1.35 and 1.24 in poplar 
and eucalyptus respectively. Total carbon stock in vegetation was found to be highest and significantly 
more in Leucaena (130.4 Mg ha-1) than Poplar (114.6 Mg ha-1) due to more foliage and number of branches.
The gross economics showed that Poplar followed by Eucalyptus with 3.0m×1.0m spacing has proved to 
be superior and were more remunerative than other species-spacing combinations. The average loss of 
yield over sole crop was compensated well from the production of timber. SRF especially, poplar-wheat 
based agroforestry could be a suitable for enhancing the farmer’s incomes and mitigating the climate 
change by carbon sequestration.
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Abstract No. 1574

Climate resilience and livelihood security through low cost water harvesting (Jalkund) 
for profit maximization in mid Hills of Sikkim

Raghavendra Singh1, R.K. Avasthe1, Subhash Babu2, Boniface Lepcha1, Vrushali Pashte1, Puscal Sharma1

1ICAR-National Organic Farming Research Institute, Tadong, Gnagtok - 737 102, India.2ICAR RC for NEH Region, 
Umiam, Meghalaya 793 103, India 
raghavenupc@gmail.com

Sikkim is a fully organic state of India. During last three decades, rainfall pattern of the region is at 
decreasing trends. Although region enjoys very intense rainfall during rainy season (June – September), 
but experiences the acute shortage of water during winter season (October – March). Hence, the farmers 
may not be able to take second crop after rice or maize harvest during winter season is the reason for 
low cropping intensity. This system requires high energy consumption, drudgery of labour, high cost of 
cultivation, and led to decline of soil organic carbon and moisture. Keeping these points ICAR-NOFRI, 
Tadong worked with the objective to enhance the livelihood security through low cost water harvesting 
(Jalkund) in a participatory mode at mid hills of Sikkim. After assessment of water related problems at 
Timpyem village (East Sikkim), Krishi Vigyan Kendra, ICAR-NOFRI, Tadong, Sikkim intervened with the 
different activities under various projects to increase the water use efficiency. During the bench mark 
survey, PRA and focused group discussions, rainwater harvesting and storage in farm ponds for efficient 
utilization of rainwater was identified as a suitable intervention. The rain water stored in Jalkund was 
judiciously used as a supplemental irrigation to grow organic cabbage, cauliflower and broccoli to manage 
mid-season drought. The economic analysis showed higher B:C ratio (3.01) in almost all the vegetable 
crops over framers’ practice (1.41) . It is a proven technology and needs to be demonstrated to various 
parts of the region for its effective utilization in agricultural production and profit maximization.

Abstract No. 1582

Influence of natural safe rock minerals on soil microbial biomass carbon in wheat under 
rice-wheat cropping system

Santosh Bana1, Yudhveer Singh2, G.K.Aseri3, Neelam Jain1

1Amity Institute of Biotechnology, Amity University Rajasthan, Jaipur, India.2ICAR-Indian Agricultural Research 
Institute, New Delhi, India.3Amity Institute of Microbial Technology, Amity University Rajasthan, Jaipur, India 
njain1@jpr.amity.edu

A field experiment was conducted to examine the microbial biomass carbon under organic and inorganic 
farming practices in wheat (HD-2967) crop under rice-wheat cropping system at the research farm of 
ICAR-Indian Agricultural Research Institute, New Delhi. The organic fertilizer used was a natural safe rock 
minerals while on the other hand for inorganic fertilizer, a mixture of urea, single super phosphate and 
murate of potash was used. Microbial biomass carbon were analyzed from samples collected from the 
surface (0-15 cm) soil depths of the treated plots by soil plate and dilution plate methods for fungi and 
bacteria, respectively. A significant variation in microbial biomass carbon was found between Only SRM 
250 kg/ha and treated plots (SRM and inorganic) at the surface soil depth. The results depicted that the 
maximum microbial biomass carbon of soil was highest when 250 kg SRM with 100% RDF was applied. 
Organic carbon showed significant positive correlation with fungal and bacterial populations (p≤0.05). 
The application of SRM with inorganic fertilizers increased the organic carbon content of the soil and 
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thereby increasing the microbial biomass carbon. The use of inorganic fertilizers alone resulted in low 
organic carbon content and microbial biomass carbon of the soil.

Abstract No. 1590

Soil carbon pools under different land uses in Brahmaputra Valley of Assam, India

Ravindra Kumar Rekwar1, Nayan Ahmed1, Tapan Joyti Purakayastha1, Ranjan Bhattacharyya2, Debasish 
Chakraborty3, Sanjay Kumar Ray4, Prasenjit Ray4

1Division of Soil Science & Agricultural Chemistry, ICAR-IARI, New Delhi, India.2CESCRA, ICAR-IARI, New Delhi, 
India.3Division of Agricultural Physics, ICAR-IARI, New Delhi, India.4ICAR-NBSS Regional Center, Jorhat, India 
nay_ssc@yahoo.com

Soils were collected from different land uses with four major crop covers (Bamboo, Sugarcane, Tea and 
Rice) in upper and three land uses (Bamboo, Rice and Rice-Mustard) from middle Brahmaputra valley of 
Assam in  North-East India to assess the soil carbon sequestration potential of  these land uses.Among 
the soil carbon fractions very labile soil carbon in soil profiles of upper valley sugarcane field was highest 
followed by tea, bamboo and rice plantation. In the surface soils the trend wasrice>tea>sugarcane>bamboo. 
Labile carbon in the soil profiles followed the trend sugarcane>tea>bamboo>rice but in the surface 
soil the trend wassugarcane>bamboo>rice>tea. Less labile carbon in the soil profiles followed the 
orderbamboo>sugarcane>rice>tea but in the surface soils the order wasbamboo>sugarcane>tea>rice. 
Recalcitrant-C in the soil profiles followed the order, sugarcane>tea>bamboo>rice and in surface soils 
the order was sugarcane> rice>tea=bamboo.

All forms of C were higher for sugarcane land use in the Upper Brahmaputra Plain whereas rice-mustard in 
the middle Brahmaputra plains showed higher values among all the land uses selected for the study. 
The various pools of C also showed similar trend indicating that sugarcane and rice-mustard land uses 
are very important for carbon sequestration. It can be inferred that there is enough scope for carbon 
sequestration in sugarcane cultivation and rice-mustard cropping sequence to the tune of about 123 and 
88 Mg ha-1 respectively in the Brahmaputra Plains. The Brahmaputra Plains are also suitable for organic 
farming zones considering its immense potential to capture carbon for posterity.  

Abstract No. 1595

Response of bhindi (Abelmoschus esculentus L. Moench) to fertigation and foliar 
nutrition of micronutrients

Ashwini BN, Binitha N K, Suresh P R, Mubarack O P, Beena George
Kerala Agricultural University, Kasargod, India 
binithank@gmail.com

A field experiment was conducted at College of Agriculture, Padanakkad during 2017-2018 to standardize 
the time and site specific dose of nutrient application and to evaluate the effect of fertigation of major 
nutrients and foliar nutrition of micronutrients in bhindi. A micronutrient solution was formulated 
and standardized for bhindi crop containing Fe, Mn, Zn, Cu and B. The field experiment was laid out in 
Randomized Block Design (Factorial RBD) with eight treatments and two controls and each were replicated 
three times. The treatments included combinations of two fertigation intervals (T1-once in two days 
and T2-once in four days) and two levels of fertigation (L1-100 per cent NPK as per Kerala Agricultural 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 664

Natural Resource ManagementDay-2 :  22 February, 2019

University Package of Practice (KAU POP) and L2- 50 per cent NPK as per KAU POP) along with two levels 
of foliar application of micronutrient mixture (S1-Micronutrient mixture at the rate of 2 per cent and S2- 
Micronutrient mixture at the rate of 4 per cent).  The treatment combinations were compared with two 
controls viz., Kerala Agricultural University (KAU POP) with conventional irrigation practices (Control 1) 
and Kerala Agricultural University (KAU) adhoc organic POP with conventional irrigation practices (Control 
2). The results revealed that the fertigation given at two days interval (T1) and application of 100 % RD 
NPK (L1) along with foliar application of micronutrients at 4 per cent concentration recorded the highest 
fruit number, fruit length , fruit diameter and fruit yield(12.42 and 9.10 t ha-1 respectively). 

Abstract No. 1598

Effect of nano clay polymer composites (NCPCs) and polymer coated urea (PCU) on 
nitrogen use efficiency in maize

Kapil A. Chobhe, Manjaiah K.M., Siba Prasad Datta, Anil Kumar, Samar Chandra Datta
Division of Soil Science and Agricultural Chemistry, ICAR-Indian Agricultural Research Institute, New Delhi, India 
chobhekapil27@gmail.com

A field experiment was conducted with control, 100% N applied through urea, 50% and 75% N applied 
through NCPC and PCU, respectively as a slow release carrier of nitrogenous fertilizer. Each treatment 
was replicated three times using a randomized block design. Fertilizer N was applied in three equal 
splits i.e. basal, eight leaf stage and tasseling stage. The plants were harvested at maturity. Results indicated 
that highest available N in soil was associated with 100% N applied through NCPC. Available N content 
in 100% N applied through urea and 75% N applied through NCPC as well as PCU were statistically at 
par. Such impact of these two treatments was also reflected on N content and yield of maize. Nitrogen 
applied through NCPC was the most efficient in enhancing yield of maize over control. Highest yield 
(5.49 t ha-1) and N content (1.63%) in maize grain were recorded under 100% N applied through NCPC 
treatment. Maize yield of 5.41 t ha-1 was recorded in conventional urea applied plot which was found 
at par with 75% N through NCPC applied plots (5.17 t ha-1) as well as 75% N applied through PCU (5.14 
t ha-1). Therefore, at least 25% of recommended dose of N can be saved if N is applied through NCPC or 
PCU without compromising yield. Thus, nitrogen loaded NCPC as well as polymer coating of urea has a 
potential to enhance use efficiency of applied N which can curtail the dose of costly nitrogenous fertilizers.

Abstract No. 1599

Constraints in participatory resource management in rainfed agro- ecosystems

Om Prakash, Naresh Kumar Sura, Ravindra N. Padaria
ICAR-IARI, New Delhi, India 
prakash1964om@gmail.com

The careful execution of resource management technologies on watershed basis is essential for the 
stabilization of primary production system for the sustenance of local population. The land, water and 
vegetation are the most vital natural resources and provide life supporting systems for human beings 
and animals. Over-exploitation and improper management of these resources are causing serious threat 
to environmental degradation in the country. The present paper will focus on participatory resource 
management in Bundelkhand region of Central India which occupies 7.04 M ha area out of which about 
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75 per cent is under wastelands which needs to be developed through participatory approach by applying 
suitable resource conservation technologies to meet the basic requirements like, food, fodder, fibre, 
fruits and timber etc. of the growing population. In the past, soil and water conservation works were 
implemented in piece meal basis without more people’s participation. Thus, the study on constraints in 
participatory resource management in rainfed areas of Bundelkhand region was carried out. The region 
practice haveli system of water harvesting during kharif season since years together and it has worked 
satisfactorily to cater the need of farmers having poor socio-economic status. Traditionally, in the process 
of evolution of agricultural systems, water harvesting through pond technology emerged with a need 
base. Rainfall distribution pattern and the kind of land use system have resulted in evolution of water 
harvesting techniques. Various constraints like, social, economic, technological, psychological,   and 
communicational were faced by the farmers which needs to be taken careof for successful management 
of resources.

Abstract No. 1601

Influence of natural safe rock minerals on soil microbial biomass carbon in wheat under 
rice-wheat cropping system

Santosh Ranva1, Yudhveer Singh2, G.K. Aseri3, Neelam Jain1, Ramesh Bana4

1Amity Institute of Biotechnology, Amity University, JAIPUR, India.2Indian Agricultural Research Institute, New 
Delhi , NEW DELHI, India. 3Amity Institute of Microbial Technology, Amity University, Jaipur, India.4SKN Agriculture 
University, Jobner, India 
rudransh972013@gmail.com

A field experiment was conducted to examine the microbial biomass carbon under organic and inorganic 
farming practices in wheat (HD-2967) crop under rice-wheat cropping system at the research farm of 
ICAR-Indian Agricultural Research Institute, New Delhi. The organic fertilizer used was a natural safe 
rock mineral (SRM), while for inorganic fertilizer, a mixture of urea, single super phosphate and murate 
of potash was used. Microbial biomass carbon were analyzed from samples collected from the surface 
(0-15 cm) soil depths of the treated plots and also enumerated for fungi and bacteria by soil plate and 
dilution plate methods, respectively. A significant variation in microbial biomass carbon was found 
between only SRM 250 kg/ha and treated plots (SRM and inorganic) at the surface soil depth. The results 
depicted that the microbial biomass carbon of soil was highest when 250 kg SRM with 100% RDF was 
applied. Organic carbon showed significant positive correlation with fungal and bacterial populations 
(p≤0.05). The application of SRM with inorganic fertilizers increased the organic carbon content of the 
soil, thereby increasing the microbial biomass carbon. The use of inorganic fertilizers alone resulted in 
low organic carbon content and microbial biomass carbon of the soil.
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Abstract No. 1603

Customized fertilizer as tools to address soil health and achieve sustainability in crops 
production

Shiv Yadav, Tikendra Yadav, Deepak Yadav
B.H.U., Varanasi, India 
shivpoojanyadav65@gmail.com

Fertilizers are the key factor in augmenting food grain production after the availability of the fertilizer 
consumption from 1.98 Mt in 1950 to 28 Mt in 2017.  In the last decades, partial factor productivity of 
fertilizers has been declining continuously. The efficiency of nitrogenous fertilizer is only 30-40% in rice 
and 50- 60% in cereals, the phosphorus fertilizer use efficiency less than 15-20% in most of the crops 
and potash fertilizer have 60-80%. The efficiency of sulphur is 8-12% and in regards of micronutrients is 
less than 5%. The majorreasons to decrease in the crop’s response to fertilizers is the reliance of straight 
fertilizers, most commonly nitrogen some extent to phosphorus and potash which causes deficiency of 
multi-nutrients in the soils. Among them, customized fertilizers is the most advanced concept to address all 
these problems. Customized fertilizers are multi-nutrient carrier design to have macro and/or micronutrient 
both from organic and/or inorganic sources, manufactured through a systematic process, specific to a site, 
soils, crops and their stage, validated by scientific crop models accredited by manufacturing/marketing 
company. The use of customized fertilizers ensures the application of secondary and micronutrients 
with macronutrients improves the soil health and nutrient use efficiency. It decreases the burden of the 
farmers to separate application, save time, costs and overcome the problems of non-uniform placement 
of a small quantity of micronutrient throughout the fields. Customized fertilizers optimize fertilizer use 
for quality produce, increase farm productivity and profitability. 

Abstract No. 1605

Field evaluation of nutrient stick in oriental pickling melon under Kerala soil

Mubarak O P,Suresh P R, Binitha N K, Beena George
College of Agriculture, Kasaragod, India 
mrkop999@gmail.com

An investigation was undertaken to prepare and formulate multi-nutrient stick, to evaluate and compare 
its effect with fertigation. The suitability of fertilizer stick was tried in oriental pickling melon. The trials 
were conducted at College of Agriculture Padannakkad and Regional Agricultural Research Station, 
Pilicode respectively during 2016-18. The nutrient stick was formulated to suit nutrient need of oriental 
pickling melon and it was found to be suited for soil application. The field experiment was carried out 
in randomized block design with nine treatments and three replications. The results obtained from this 
experiment also clearly indicate the suitability of application of fertilizers through nutrient stick along 
with drip irrigation. In fertigation treatments residual available soil nutrients were higher as compared 
to fertilizer through the nutrient stick, indicating better efficiency of nutrient sticks.
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Abstract No. 1611

Rainfall and temperature extremes as a presage of climate change

Manjari, B.S. Rath, S. Pasupalak
Department of Agricultural Meteorology, OUAT, Bhubaneswar, India 
manjari07.07@gmail.com

Extreme rainfall events cause significant loss of life and livelihood in coastal districts of Odisha as is reported 
by many investigators. However, temperature extremes over NW Plateau Agroclimatic zone of Odisha has 
not yet been studied. Objective of study was to study rainfall and temperature characteristics and their 
fluctuation for Sundergarh district of Odisha using block level daily rainfall data and district level daily 
temperature data. Analysis reveals that about 86.8% of the annual rainfall (1273mm) is received during 
monsoon followed by postmonsoon (7.8%) and premonsoon (5.4%). Results indicated that annually 
frequency of severe drought was highest in Rajgangpur (3) and that for severe and moderate drought 
combined was highest in Bonai (6) with lowest in Hemgir (1) out of 23 years. Seasonal drought assessment 
based on IMD method reveals more than 50% of years experienced meteorological drought in rabi and 
premonsoon. However, during monsoon most of the years were under no or mild drought condition. 
Statistical characteristics of temperature showed that  mean annual temperature of district is 24.8 oC 
which has increased and is well above 25.4 oC  during 2008 onwards. 5-year moving average showed 
increasing trend for Tmax  and declining for Tmin. Study concluded that these extremes were attributed to 
climate change accompanied by global warming

Abstract No. 1617

BHOOMI geoportal: An innovative digital platform for geospatial data dissemination 
in land resource management and agricultural land use planning

G.P. Obi Reddy, S.K. Singh, V Ramamurthy, R Srivastava, Nirmal Kumar, S Chattaraj, Rajendra Hegde, R.P. 
Yadav, D.C.Nayak, S.K. Ray, R.S. Singh
ICAR-National Bureau of Soil Survey & Land Use Planning, Nagpur, India.
obireddygp@gmail.com

The timely availability of information on the extent and spatial distribution of land resources plays a pivotal 
role in decision-making processes for the sustainable management of land resources and agricultural 
land use planning. Geoportal is a web-based digital system, which enables to deploy diversified thematic 
databases with metadata information about geographic data and services. In the study, BHOOMI 
Geoportal has been designed and developed for an effective store, update, manage and query the soil 
and allied resource database of India. Open source Geoserver and PostgreSQL have been used in design 
and development of user friendly interface of BHOOMI Geoportal to visualize various thematic layers 
and provide web map services (WMS) and applications for land resource management and agricultural 
land use planning. Digital terrain models at 90, 30 and 12.5 m resolution, thematic information on major 
physiographic regions, sub-physiographic regions, major landforms, Agro-ecological regions, Agro-
ecological sub-regions of India, soil resources database on 1:1m and 1:250k of India, 1:50K (50 districts) 
and 1:10K (45 blocks) have been deployed as WMS in BHOOMI Geoportal. Benchmark soils of India, state 
wise soil series for 18 States, soil series database for 22 districts, point data on soil fertility, land degradation 
status and soil organic carbon status of India have been deployed. The potential crop suitability areas 
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for seventeen crops at India and state level have been processed and deployed as WMS. The developed 
BHOOMI Geoportal has immense potential in geospatial data dissemination on soil and allied resources 
for sustainable management of land resources and agricultural land use planning in the country.

Abstract No. 1625

Characteristics effect of soil aggregating elements and organic carbon fractions in soil 
aggregation under different land uses of Meghalaya, India

Pukhrambam Helena1, P.K. Bora2, Dwipendra Thakuria2, V Ram2

1Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, India.2College of Post Graduate Sudies in 
Agricultural Sciences, Central agricultural University ,Shillong, India 
h3l3n4p@gmail.com

The land use is an important factor affecting soil organic carbon (SOC) accumulation and storage in soils. 
The study was conducted at Umsning area of Ri-Bhoi District, Meghalaya in eight (8) different land use 
systems viz. Jhum, upland rice, terrace rice, rice mono-culture, rice-potato, pineapple, mixed forest, and 
broom grass. The soil organic carbon (SOC), particulate organic carbon (POC), soil microbial biomass 
carbon (SMBC) and hot water extractable carbon (HWEC) were measured in the soil of different land 
uses. Aggregates were fractionated using a wet-sieving procedure to obtain the distribution of water-
stable aggregates. Mean Weight Diameter (MWD) is found highest in upland rice and terrace rice at 0-10 
cm and 10-20 cm depth. Furthermore, higher MWD in surface soil was obtained from upland rice which 
indicated that as the upland rice cultivation is traditionally a mono-culture activity without much soil 
manipulation the aggregation might not have broken in the cultivation process. Carbon fractions influence 
the aggregate formation and its different size fractions. SMBC, SOC, POC, and HWEC show significant 
(p≤ 0.05) and strong positive correlation with MWD at the study area. At 0-10 cm depth, highest positive 
correlation with MWD was shown in SOC (Umsning). And, at 10-20 cm depth, highest positive correlation 
with MWD was shown in SMBC. The study clearly showed that the proper selection of land use according 
to the state of soil aggregating elements for better soil sustainability.

Abstract No. 1629

Sorption of fluoride in some soils of varying phosphate status of West Bengal and 
Meghalaya

Ambika Prasad Mishra
Odisha University of Agricultural and Technology, Bhubaneswar, India 
ambika123mishra@gmail.com

An investigation was carried out to generate information whether long term application of phosphate, 
often phosphate rocks, helps accumulation of fluoride in soils. Also a comparison was made between 
sorption-desorption of fluoride and phosphate. There was no evidence of build-up of soluble fluoride in 
soil. When phosphate status of the soil was low, fluoride showed sorption-desorption hysteresis. That is 
the desorption curve differed from the sorption curve. When the phosphate status of the soil was higher, 
this was not the case. It was speculated that the fluoride ion, being smaller, might have been able to 
penetrate pores blocked by previous reaction with phosphate, but this did not happen probably because 
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of increased negative charge of the surface caused by the previous application of phosphate and this 
appeared to be more important cause of the decreased penetration than physical blocking of pores.

Abstract No. 1639

Innovative low-cost method of separating worms and compost during vermicomposting

Shiva Dhar, Ravi Kumar Palta, Jai Prakash Singh
ICAR-IARI, New Delhi, India 
drsdmisra@gmail.com

The ill effects of synthetic fertilizers use in agriculture are quite visible now a day. Due to lower use 
efficiencies of these sources, the remaining portion of applied fertilizer goes to soil, air and water bodies 
and polluting the environment. Decline in factor productivity and mining of nutrients are threatening the 
agricultural sustainability. The production process of fertilizer consume huge amount of energy mainly 
generated from fossil fuel. Organic sources of nutrients reduce environmental pollution and sustain soil 
health by improving physic-chemical properties of soil. These are also useful in adopting organic agriculture 
and for integrated nutrient supply system. Among different organic sources of nutrients vermicompost 
is becoming more popular due to its superior quality with respect to higher nutrients concentration. 
Besides, it contains many plant growth promoting compounds.

Despite several benefits of vermicompost, it is not becoming popular among farmers because of 
higher cost of production and slow process. The currently recommended methods of vermicomposting 
like concrete pits, trenches, vermin-beds made of HDPE, etc. need higher initial cost in establishing 
vermicompost unit. Thus, it is very difficult for adoption by resource poor farmers and they are not willing 
to adopt it. The process of separating worms from vermin-bed is a manual process which involves higher 
labour cost. A novel and cost effective technique of vermicomposting has been developed and tested 
at BUU, ICAR-IARI, New Delhi, which can reduce the cost of vermicomposting by 50% and separation of 
worms from ready compost is possible with 80% reduction in cost.

Abstract No. 1640

Weed and nutrient management in conservation agriculture based pearl millet-
mustard-green gram cropping system

Kapila Shekhawat, Sanjay S. Rathore, Tapas Das, Rishi Raj, Raj Singh, Rajiv Singh
ICAR-IARI, New Delhi, India 
drrathorekapila@gmail.com

A field experiment was carried out during 2017-18 at the ICAR-Indian Agricultural Research Institute, New 
Delhi to standardize the nutrient and weed management strategies for pearl millet-mustard-green gram 
cropping system under conservation agriculture. Adoption of brown manure in pearlmillet, wherein the 
Sebania was knocked down by 2,4-D @ 0.5 kg/ha at 25 DAS, followed by fenoxaprop-p-ethyl (0.05 kg/ha)+ 
oxyflurofen (0.075 kg/ha) post-emergence tank-mix application at 30DAS  in mustard gave the highest 
system productivity (4317 kg/ha). The similar treatment resulted in 56.9% and 47.8% reduction in weed 
density in pearl millet at 30 and 45 DAS, respectively over control. Among the fertility treatments, the yield 
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obtained for both pearl millet and mustard remained at par where either 100% inorganic fertilizers were 
applied alone or in combination with bio-fertilizers. Likewise, a reduction of 44.7% and 56.9% in weed 
density in mustard was recorded at 30 and 45 DAS respectively over weedy check. A post-emergence 
weed control strategy at 25-30 DAS has been found more effective in reducing the crop-weed competition 
under conservation agriculture with residue cover. 

Abstract No. 1643

Integrated crop management modules for enhancing productivity and input use 
efficiency

Sasmita Tripathy, Sachin Singh, Anil Choudhary, Samrath Meena, Vijay Poonia
Division of Agronomy, ICAR-IARI, New Delhi, India 
sasmita1995@gmail.com

Post Green revolution era facing many problems like deterioration of soil quality, environmental 
degradation and other health hazards. Therefore, the call arose for a new system of management to 
overcome these problems. ICM is a method of farming that balances the requirements of running a 
profitable business with responsibility and sensitivity to the environment. Basic components of ICM are 
crop management, nutrient management, pest management and financial management. Grain yield of 
rice was found to be 5.5-6.0 t/ha with a B:C ratio of 2.11, significantly higher than yield of 4.5-5.0 t/ha with 
a B:C ratio of 1.87 in conventional system. Farmer’s make better use of on-farm resources, causing reduced 
dependency on outside inputs of fertilizers, pesticides through the integration of farm management 
components and best management.Weed Control Efficiency(WCE) in rice was  be 64.7% in ICM, almost 
20% higher than conventional system (48%). In direct-seeded basmati rice under different ICM modules, 
it was found that Harvest Index(HI) as well as gross returns(Rs 96,253/ha) and net returns(Rs 50,693/ha) 
were significantly higher than conventional method. So ICM includes practices that avoid waste, enhance 
energy efficiency and minimize pollution. ICM combines the best of modern technology with some basic 
principles of good farming practice and is a whole farm, long production, thus practices. ICM methods 
of cultivation improves water productivity, nutrient use efficiency and crop productivity compared to 
conventional methods. They also significantly reduce seed requirement, dependence on agrochemicals 
and cost of increasing.

Abstract No. 1644

Biofertilizers use in organic farming for higher productivity

Sachin Singh, Sasmita Tripathi, Amal Ghosh, Dinesh Kumar, Sanjay Rathore
Division of Agronomy, ICAR-IARI, New Delhi, India 
sachin.singh12524@gmail.com

According to FICCI report ,2017; to meet the future demand for food by 2050, the annual food grain 
production needs to grow to the level of 333 million tonnes. So, organic farming has emerged as an 
important priority area globally in view of the growing demand for safe and healthy food and long term 
sustainability and concerns on environmental pollution associated with more use of agrochemicals. 
Though the use of chemical inputs in agriculture is inevitable to meet the growing demand for food 
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in world, there are opportunities in selected crops and niche areas where organic production can be 
encouraged to tape the domestic export market. Considering that in general, 60-90% of total fertilizer 
is lost and only 30-50% of applied nitrogen fertilizer and 10-45% of phosphatic fertilizers are taken up 
by crops, application of biofertilizers can play a key role to develop an integrated nutrient management 
system. The term “biofertilizer”(microbial inoculants) can be defined as preparations containing live or 
latent cells of efficient strains of nitrogen fixing, phosphate solubilising or cellulolytic organisms used for 
application to seeds, soil or composting areas, which increase the population of microbes and enhance 
soil fertility. Rhizobium applied to legumes like pulses, groundnut, soybean increase yield by 10-35%.
Azotobacter applied to non-legumes like maize ,barley, oat, sorghum increase yields by 10-15%.VAM 
in crops, trees, ornamental plants increase yield by 30-50% and enhance uptake of phosphorus, zinc, 
sulphur and water. So, maximum promotion of biofertilizers need to be done for enhancing soil fertility 
and productivity.

Abstract No. 1651

Weed management in pigeonpea-wheat cropping system under conservation tillage

Raj Singh, T.K. Das, Kapila Shekhawat, Rishi Raj and V.K. Singh
ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
rajsingh 221996@gmail.com

Conservation agriculture (CA) is gaining popularity for its many beneficial effects, thereby global extent 
of CA in increasing rapidly. CA occupied nearly 180 and 15 m ha area in world and India, respectively. 
However, weeds are the major hindrance and considered to be one of the major constraints in CA based 
systems. Pigeonpea-wheat is one of the most emerging cropping systems and has great potentiality under 
CA in India. But effective weed management is needed to obtain higher productivity and profitability. 
Hence, a study was conducted to find out the effect of weed management practices in pigeonpea-wheat 
cropping system under CA at IARI, New Delhi. Results showed that zero tillage+ residue @ 3 t/ha (ZT+R) 
improved physio-chemical properties of the soil over conventional tillage (CT). Significantly higher weed 
control efficiency, wheat equivalent yield, net returns and B:C ratio were also recorded maximum with 
ZT+R. Among weed management practices, hand weeding twice recorded superior for improving soil 
physico-chemical properties, weed control efficiency and wheat equivalent yield, while net returns and 
B:C ratio were maximum with pendimethalin 1.0 kg/ha (pre-em) alongwith one hand weeding at 30 
DAS in pigeionpea and pinoxaden 50 g/ha+ metsulfuron 5 g /ha (Tank mix) at 30 DAS in wheat. It could 
be inferred that pendimethalin 1.0 kg/ha as pre-emergence fb one hand weeding in pigeonpea and 
pinoxaden 50 g/ha+ metsulfuron 5 g/ha (Tank mix) at 30 DAS in wheat with ZT+R was very effective to 
improve productivity and profitability of pigeonpea-wheat cropping system in conservation agriculture.                                              
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Abstract No. 1653

Effect of cropping systems on soil organic carbon dynamics in arid and semi-arid regions 
of North-western India

Sunil Kumar1*, V.K. Phogat2, Rita Dahiya2, R.S. Singh1

1ICAR-National Bureau of Soil Survey and Land Use Planning, Regional Centre, Udaipur- 313001, Rajasthan
2CCS Haryana Agricultural University, Hisar 125004, Haryana
sunilcoa@gmail.com

Soil organic carbon (SOC) is very crucial in arid and semi-arid regions, where soils are inherently low 
in organic carbon content and the production system is fragile. SOC dynamics including total organic 
carbon (TOC), very labile C (VLC), labile C (LC), less labile C (LLC) and non-labile C (NLC) in arid and semi-
arid regions. We selected ten major agricultural systems for this study viz. fallow, fallow-mustard, green 
gram-mustard, pearl millet-mustard, guar-wheat, moth bean-chickpea, groundnut-wheat, rice-wheat, 
cotton-wheat, and sugarcane. Results indicated that changing of fallow lands to crop lands significantly 
increased the SOC dynamics. The highest values of TOC (5.60 g kg-1), VLC (0.75 g kg-1), LC (1.01 g kg-1), LLC 
(2.32 g kg-1) and NLC (1.18 g kg-1) were recorded under sugarcane cropping system, while the lowest values 
of SOC dynamics were recorded under fallow lands and fallow-mustard cropping system. The highest 
SOC dynamics in sugarcane and rice-wheat cropping system have greater soil quality for enhancing crop 
productivity and carbon sequestration in arid and semi-arid regions of North-western India.

Abstract No. 1656

Efficient water conservation measures for augmented farm productivity in NICRA 
adopted eastern Indian villages

F. H. Rahman and S. K. Roy
ICAR-Agricultural Technology Application Research Institute Kolkata
Bhumi Vihar Complex, Sector III, Salt Lake, Kolkata – 700 097
fhrahmancal@gmail.com

During last few decades major and important issue in agriculture is climate change. It is gradually becoming 
a serious Indian concern too as most of India’s population depend on agriculture for their livelihood. In 
India, significant negative impacts have been implied with medium-term (2010-2039) climate change 
which includes reduction of crop yields by 4.5 to 9.0 percent. Farmers need to adapt to the changing 
climate in order to sustain crop yields and farm income. Enhancing resilience of agriculture to climate 
risk is of paramount importance for protecting livelihoods of small and marginal farmers. Traditionally, 
technology transfer in agriculture has aimed at enhancing farm productivity. Farmers need to adapt 
quickly to enhance their resilience to increasing threats of climatic variability such as droughts, floods and 
other extreme climatic events. Over the years, an array of practices and technologies has been developed 
by researchers towards fostering stability in agricultural production against the onslaught of seasonal 
variations. Adoption of such resilient practices and technologies by farmers appears to be more a necessity 
than an option. To reorient the whole gamut of technology transfer in Indian perspective, a national-wide 
initiative, namely, National Innovations on Climate Resilient Agriculture (NICRA) was taken up during 
the year 2011-12 and constant and critical reviewing of one of its important modules, i.e., Technology 
Demonstration Component (TDC) brought out some salient effects of technology demonstration which 
can lead to more resilience of Indian agriculture to the climatic vagaries. Out of 16 NICRA KVKs Bihar (7 
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KVKs), Jharkhand (6 KVKs) and West Bengal (3) selected a village and after preliminary baseline works, the 
agro-climatic characteristics were outlined for the purpose of future improvement of their livelihood. All 
areas were hot and dry. Crop production was very poor, farmers used local variety and only one crop was 
produced in a season in most of the villages under study.  After NICRA project launched KVKs, University 
and ICAR scientists take the initiative to enhance the crop production and change their livelihood. Natural 
Resource Management is the major activities to change the cropping intensity in these villages. This module 
consists of interventions related to in-situ moisture conservation, rainwater harvesting and recycling for 
supplemental irrigation, improved drainage in flood prone areas, conservation tillage where appropriate, 
ground water recharge and water saving irrigation methods, mulching, crop residue recycling, land and 
soil health management.

Abstract No. 1657

Impact of elevated carbon dioxide and temperature on greenhouse gas emission in rice

Arti Bhatia, Ritu Tomer, Bidisha Chakrabarti and Ramesh Harit

Centre for Environmental Science and Climate Resilient Agriculture
ICAR -Indian Agricultural Research Institute, New Delhi, 110012, India
vinodkumartana@gmail.com

Experiments were conducted growing rice varieties P-44 and PB-1509 in open top chambers for assessing 
the impact of elevated air temperature (+1.5-2oC) and increased atmospheric carbon dioxide emissions 
(550ppm) on global warming potential (GWP) of soil under urea, neem oil coated urea (NOCU) and urea 
coated with LIMUS a urea stabilizer. The application of neem oil coated urea and Limus reduced nitrous 
oxide emissions by 8.6 and 10.9% respectively as compared to prilled urea.  Elevated temperature 
significantly increased emission of both methane and nitrous oxide. No significant interactive effects of 
increased levels of carbon dioxide and temperature were observed on nitrous oxide emission; however 
the methane emission  increased  significantly by 22%. The application of neem oil coated urea and Limus 
coated urea significantly decreased the GWP as compared to urea under elevated temperature and also 
in the interaction treatment. Above ground biomass and rice yield was significantly higher in elevated 
carbon dioxide treatment and reduced under elevated temperature. Elevated carbon dioxide level of 
550ppm was able to offset the impact of elevated temperature (1.5-2oC) on rice yield.

Abstract No. 1658

Methane emission coefficients from different rice ecosystems in India

Shikha Sharma*1, Arti Bhatia1, Niveta Jain and Soora Naresh Kumar
1CESCRA, ICAR-Indian Agricultural Research Institute, New Delhi 110012
metshikhasharma@gmail.com

Agricultural soil contributes towards the emissions of methane (CH4) and nitrous oxide (N2O), the two 
most important greenhouse gases responsible for global warming. The agricultural contribution for 
anthropogenic methane emissions is estimated to be ~ 70%. Rice is grown in upland, irrigated, rain-fed 
and deep-water ecosystems in India. A review of literature was carried out for determining the methane 
emission coefficients from these different rice ecosystems for preparing the Indian methane emission 
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inventory from rice paddies.  In Assam the continuously flooded (CF) rice fields emitted methane ranging 
between 88 to 186 kg ha-1. In Kerala rice grown in wetland rain-fed fields emitted methane ranging from 47.2 
to 100.8 kg ha-1. In Punjab, rice field under irrigated continuously flooded water regime emitted methane 
ranged from 47.0 - 56.5 kg ha-1 whereas in Karnal, Haryana emissions ranged from 90 to 106 kg CH4 ha-1. 
Direct seeded rice fields of Punjab emitted between 4.2 - 4.9 kg CH4 ha-1. The cumulative methane emission 
from rice grown under continuously flooded conditions in Coimbatore, Tamilnadu during summer and 
kharif season ranged from 44.6 to 55.5 kg CH4 ha-1. In West Bengal, methane emission ranged between 150 
to 156 kg ha-1 in irrigated continuously flooded rice field whereas flood prone rain-fed rice emitted 190 
to 225 kg CH4 ha-1. Lower emissions were observed in drought prone rain-fed rice emitting 73 to 140 kg 
CH4 ha-1 and intermittently irrigated rice fields emitted 8.4 to 23.2 kg CH4 ha-1. In Cuttack, rice field under 
continuous flooding emitted between 42.3-207.17 kg CH4 ha-1. At Indian Agricultural Research Institute 
(IARI), New Delhi lower methane emissions ranging from 14-28 kg ha-1 were reported from intermittently 
irrigated rice. Rice grown at Shalimar, Kashmir rice under submerged conditions was found to be emitting 
between 22.8 to 56.4 kg CH4 ha-1. These emission coefficients will be used for preparing the methane 
emission inventory using IPCC 2006 inventory methodology.

Abstract No. 1661

Efficient water conservation measures for augmented farm productivity in NICRA 
adopted eastern Indian villages

F. H. Rahman and S. K. Roy
ICAR-Agricultural Technology Application Research Institute Kolkata
Bhumi Vihar Complex, Sector III, Salt Lake, Kolkata – 700 097
fhrahmancal@gmail.com)

During last few decades major and important issue in agriculture is climate change. It is gradually becoming 
a serious Indian concern too as most of India’s population depend on agriculture for their livelihood. In 
India, significant negative impacts have been implied with medium-term (2010-2039) climate change 
which includes reduction of crop yields by 4.5 to 9.0 percent. Farmers need to adapt to the changing 
climate in order to sustain crop yields and farm income. Enhancing resilience of agriculture to climate 
risk is of paramount importance for protecting livelihoods of small and marginal farmers. Traditionally, 
technology transfer in agriculture has aimed at enhancing farm productivity. Farmers need to adapt 
quickly to enhance their resilience to increasing threats of climatic variability such as droughts, floods and 
other extreme climatic events. Over the years, an array of practices and technologies has been developed 
by researchers towards fostering stability in agricultural production against the onslaught of seasonal 
variations. Adoption of such resilient practices and technologies by farmers appears to be more a necessity 
than an option. To reorient the whole gamut of technology transfer in Indian perspective, a national-wide 
initiative, namely, National Innovations on Climate Resilient Agriculture (NICRA) was taken up during 
the year 2011-12 and constant and critical reviewing of one of its important modules, i.e., Technology 
Demonstration Component (TDC) brought out some salient effects of technology demonstration which 
can lead to more resilience of Indian agriculture to the climatic vagaries. Out of 16 NICRA KVKs Bihar (7 
KVKs), Jharkhand (6 KVKs) and West Bengal (3) selected a village and after preliminary baseline works, the 
agro-climatic characteristics were outlined for the purpose of future improvement of their livelihood. All 
areas were hot and dry. Crop production was very poor, farmers used local variety and only one crop was 
produced in a season in most of the villages under study.  After NICRA project launched KVKs, University 
and ICAR scientists take the initiative to enhance the crop production and change their livelihood. Natural 
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Resource Management is the major activities to change the cropping intensity in these villages. This module 
consists of interventions related to in-situ moisture conservation, rainwater harvesting and recycling for 
supplemental irrigation, improved drainage in flood prone areas, conservation tillage where appropriate, 
ground water recharge and water saving irrigation methods, mulching, crop residue recycling, land and 
soil health management.

Abstract No. 1663

Effect of Irrigation and nitrogen levels on productivity of wheat (Triticum aestivum L.)

Bhawana, Sandeep Kumar, Vikrant and Vivek
R.M.P.(P.G.)college , Gurukul Narsan, Haridwar - 247670
Dept. of Agronomy, Narain College, Shikohabad Distt. Firozabad (U.P.) 
vivekpundhir786@gmail.com

A field experiment was conducted at R.M.P.(P.G.) college , Gurukul Narsan, Haridwar during 2017-2018 
with Irrigation and nitrogen levels to enhance the productivity of wheat. The soil was clay loam, medium 
in fertility and slightly alkaline Sixteen treatments combinations of four IW/CPE ratios (i.e. 0.25, 0.50, 0.75 
and 1.00) and four nitrogen levels (50,75,100 and 125 kg N ha-1) were evaluated in a split plot design 
with three replications. IW/CPE ratio of 1.0 resulted in a significant enhancement in yield attributes (108 
effective tillers m-1 row, 34.3 grains/ear and 39.6 g test weight) grain yield increase up to 1029.47, 995.70 
and 4360.68 kg ha-1; straw yield upto 403.7, 745.8 and 784.6 kg ha-1 and biological yield up to 1433.2, 1177.4 
and 1780.3 kg ha-1 over the IW/CPE ratio of 0.75, 0.50 and 0.25, respectively. Significant higher net return 
(Rs. 65633 ha-1) and maximum B:C (2.78) was also recorded from this treatment over others. A significant 
improvement in yield attributes, grain (up to 5.41, 14.0 and 23.0 per cent), straw and biological yields was 
found in 125 kg N ha-1 over 100, 75 and 50 kg N ha-1 respectively. Use of 125 kg N ha-1 improved protein 
content, protein yield, consumptive use of water over other levels of nitrogen however WUE followed 
reverse trend. Use of 125kg N ha-1 in wheat crop gave significantly higher net return (Rs. 57958 ha-1) and 
B:C (3.0)over other levels.

Abstract No. 1664

Effect of   direct seeded rice followed by zero tilled wheat on global warming potential 
of soil in rice-wheat system

Ritu Tomer1, Arti Bhatia1, Shikha Sharma1, Ommi Krishna Jahnavi1 and TK Das2

1CESCRA, ICAR-Indian Agricultural Research Institute, 
2Division of Agronomy, 
 ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
ritutomer@gmail.com

Conservation technologies of direct seeded rice (DSR) and zero tilled wheat (ZTW) are suitable adaptation 
and mitigation options for intensively cultivated rice-wheat system of North-West Indo-Gangetic Plain 
(IGP) for combating climate variability/change. A field experiment was carried out in the farm of Indian 
Agricultural Research Institute (IARI) growing DSR followed by ZTW for evaluating impact on  global 
warming potential (GWP) of rice-wheat system. Measurement of emissions of methane, nitrous oxide 
and carbon dioxide was carried out during 2013 to 2016 in rice variety PRH-10 and wheat variety CSW-18. 
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GWP ranged from 3047-3496 kg CO2 equivalent ha-1 in transplanted puddled rice (TPR) and from 3244-
3888 kg CO2 equivalent ha-1 in conventionally tilled wheat (CTW), while it ranged from 2298-2701 kg 
CO2 equivalent ha-1 in DSR and from 2773-3300 kg CO2 equivalent ha-1 in ZTW during the three years of 
the experiment. The reduction in GWP in DSR was due to lower methane emission as compared to TPR, 
however a marginal increase in nitrous oxide emission was observed in DSR and ZTW. ZTW decreased the 
CO2 emissions in both rice and wheat. Overall the GWP of rice-wheat system reduced by 26% in DSR-ZTW 
system as compared to TPR-CTW system.

Abstract No. 1665

Evaluation of Poly-4 for enhancing productivity of maize 

Vinod Kumar Singh, Rajiv Kumar Singh, Sanjay Singh Rathore, Kapila Shekhawat, Neeraj Kumar Awasthi, 
Pradeep Kumar Rai, Abhinav Kumar and Pravin Kumar Upadhyay
ICAR-Indian Agricultural Research Institute, New Delhi.
pkrai17@gmail.com

Focused to fill the voids of multi-nutrient deficiency and maintaining the soil nutrient balance for agro-
ecosystem of Indo- Gangetic Plains (IGP), a multi-nutrient composition ‘POLY-4’ (a complex fertilizer 
which contains Potassium-K, calcium-Ca, magnesium-Mg, and sulphur-S) was evaluated in maize at 
Indian Agricultural Research Institute, New Delhi. The findingsshowed that among various treatment 
combinations, the application of recommended nitrogen (N), phosphorus (P) and 150% of K through 
POLY-4, resulted significantly higher grain yield of maize (7.71 tha-1) over recommended N and P, further it 
was remained at par withrecommended N, P and 100% of K when applied through POLY-4. The magnitude 
of yield enhancement when150 and 100% of recommended K applied through POLY-4 over control was 
34 and 29% respectively. The increment in maize yield under this treatment was further in consent with 
various yield attributing characters of the maize. 

Abstract No. 1671

Phylogenetic diversity of Mesorhizobium sp. nodulating chickpea 

Anil Kumar, Meenakshi Sharma, Swati Tyagi, Kedharnath Reddy, Dhivya Priya Thenappan. , Aditi Sharma, 
Seema Sangwan, K. Swarnalakshmi, V. Govindasamy and K. Annapurna
Division of Microbiology, ICAR-Indian Agricultural Research Institute, New Delhi-110012,India
ablgather@gmail.com

The genus Mesorhizobium comprises 30 validly published species. The phylogenetic analysis based 
on single gene like 16S rRNA is not sufficient to provide clear resolution about the genetic diversity of 
rhizobia hence multi locus analysis is required to resolve the genetic diversity at species or strain level. In 
the present study, 30 Mesorhizobium strains were isolated from three chickpea cultivars (BGD 72, BG 372, 
and BGD 547) grown at IARI field, Delhi and farmers’ field at Hisar, Haryana. The genetic diversity of these 
isolates were analysed on the basis of two housekeeping genes (recA, atpD) and two symbiotic genes (nifH, 
nodC) along with 16S rRNA. The genetic diversity on the basis of single loci analysis revealed that three 
to five different Mesorhizobium species associated with chickpea. Even though nodule occupancy based 
on nifH phylogeny was by the dominant M. mediterraneum 40% and 66.7% (IARI and Hisar respectively) 
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at both locations, nifH sequences revealed not only the presence of diverse species of Mesorhizobium in 
nodules but also further divergence within M. mediterraneum.  nifH was found to be a better phylogenetic 
marker than nodC, atpD, and recA.  The combined phylogenetic analysis of all loci showed the presence 
of Mesorhizobium temperatum, M. mediterraneum, M. septentrionale, M. ciceri, M. tarimense, M. gobiense, M. 
tianshanense, M. metallidurans (eight identified species) and several unknown species of Mesorhizobium in 
chickpea nodules. Our results showed the possibility of varietal and location influence on Mesorhizobial 
species nodulating chickpea and Multilocus sequencing is essential to delineate the Mesorhizobium 
diversity. 

Abstract No. 1673

Multifunctional Azospirillum spp. for potential application in rainfed pearlmillet

Minakshi Grover, Ram Swaroop Bana, K. Annapurna
Indian Agricultural Research Institute, Pusa Campus, New Delhi 110012
Email: minigt3@yahoo.co.in

Pearlimillet [Pennisetum glaucum (L.)] is one of the major cereal crops of semiarid tropics in India, mainly 
grown on marginal lands with minimum inputs. The crop faces nutritional as well as abiotic stresses mainly 
drought under rainfed conditions. Any low input strategy to boost productivity of the crop will be easy 
to be accepted by the pearlmillet growing farmers. Microbial resources can prove to be very useful in 
this direction. Bacteria of the genus Azospirillum are considered as plant growth promoting bacteria and 
form association with grasses. In the present study, fifty putative strains of Azospirillum spp. were isolated 
from rhizosphere soil of rainfed pearlmillet collected from eight locations covering five states (Delhi, 
Punjab, Rajasthan, Telangana, Haryana). Most probable number (MPN) of Azospirillum spp. in different 
rhizospheric soil samples ranged between 0.7× 106 (Hyderabad soils) to 25 × 106 (Bikaner and Jodhpur) 
cells g-1 soil. The Azospirillum spp. isolates exhibited indole acetic production, siderophores production and 
nitrogenase activity in vitro. Osmotic stress tolerance of the isolates was studied by observing the growth 
on growth medium amended with different concentration of mannitol (600mM, 800mM, 1000mM). Seed 
germination in the presence of 0%, 10%, 20% PEG revealed positive effect of bacterial inoculation on no. 
of lateral roots and root hair formation in pearl millet (var. TPMP1213) as revealed by increased hairiness 
of roots. Microscopic observations revealed bacterial colonization on the root surface as well as in the 
internal tissues of root hairs. A pot experiment was conducted with the selected isolates as inoculants 
for pearl millet seeds under moisture deficit conditions (50% water holding capacity). Positive effect of 
inoculation was observed on shoot length, shoot fresh biomass, root dry biomass, chlorophyll content 
and relative water content of pearl millet plants under moisture deficit conditions. The selected strains 
have the potential for application in rainfed pearlmillet for boosting productivity.
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Abstract No. 1677

Improved farm level income in Eastern India through utilization of rice fallow areas

Rajendra Kumar Singh1, Shyoram2, Bhushan Kewate3, Gaurav Chaudhary4 and S K Singh5 
1ICAR-KVK, Ambala, Haryana, 2,3&4Ministry of Agriculture, Government of India, New Delhi, 5Extension Division, ICAR, 
New Delhi, 6ICAR-ATARI, Jodhpur, Rajasthan.

The Green Revolution is milestone in the history of post independence India that provided food and 
self-sufficiency in the country starting from late 1960s. The Green revolution was highly successful 
largely in the north western region of the country especially Punjab, Haryana & Western Uttar Pradesh, 
while the eastern India having tremendous natural resources somehow didn’t benefit as much. Punjab, 
Haryana & Western Uttar Pradesh states are the leading contributor of paddy and wheat in the Country, 
Punjab contributes around 35 per cent production of rice throughout the country. This region based on 
tillage and being highly mechanized, has been accused of being responsible for soil depletion problems, 
specific weed problems, surface and underground water pollution, and over-exploitation of water 
resource. To compensate the rice production, Government of India (GOI) has launched Bringing Green 
Revolution to Eastern India (BGREI) programme in 2010-11 in Eastern India comprising of seven states 
namely Assam, Bihar, Chhattisgarh, Jharkhand, Odisha, West Bengal & Eastern Uttar Pradesh. The goal of 
the BGREI programme is to harness the water potential for enhancing rice production in Eastern India 
which was hitherto underutilized. For enhancing production of pulses & oilseeds in the country, GOI has 
been implanting a programme of “Targeting Rice Fallow Areas in eastern India”. In eastern India approx 8 
million hectare remains fallow land after harvesting of rice crop due to lack of moisture at planting time, 
lack of proper irrigation facility, non availability of short duration CROP varieties. Adopting traditional 
cultivation (Mono-cropping system) with 1856 kg per hectare yield of rice which is very low as compared 
with another part like Punjab which is average yield of 3859 kg per hectare and average yield of country 
2257 kg/ha. The production of rice has increased in seven Eastern States from 45.65 million tonnes during 
2009-10 to 62.24 million tonnes during 2016-17 after implementation of BGREI and NFSM programmes. It 
has happened due to adoption of interventions like introduction of seed distribution (HYVs/Hybrids) as 
well as balanced use of fertilizers with need based inputs which are plant protection, chemicals, cropping 
system based training and marketing support including Post-Harvest Management etc. Therefore, there 
is a vast scope to increase income level of poor farmers of eastern India through utilization of rice fallow 
areas of these states.

Abstract No. 1684

Exploring soil-less recipes augmented with cyanobacteria as media for raising 
chrysanthemum nursery

Asha Bharti1, Gunjeet Kumar3,  D.V.S. Raju2, Arun Kumar5, Gautam Chawla4, Lata1 and Radha Prasanna1

1Division of Microbiology, ICAR - Indian Agricultural Research Institute, New Delhi, India.  2 Directorate of Floricultural 
Research, ICAR, Pune, Maharashtra, India. 3Division of Floriculture and Landscape Architecture, ICAR - Indian 
Agricultural Research Institute, New Delhi, India. 4Division of Nematology,  ICAR - Indian Agricultural Research 
Institute, New Delhi, India. 5National Phytotron Facility, ICAR - Indian Agricultural Research Institute, India.
asha.22bharti@gmail.com

Chrysanthemum is an important ornamental, which is nursery propagated through soil-less cultivation. 
In order to enhance the growth and vigor of cuttings, the present investigation aimed to utilise beneficial 
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cyanobacteria to raise chrysanthemum under two soil-less systems- hydroponics and carrier based mixes 
(rooting mix and sand).  Fresh stem cuttings of Pusa Aditya and Jaya were planted in soil-less media 
which had been inoculated with Anabaena torulosa, Anabaena doliolum and Anabaena laxa, where they 
performed significantly better for most of growth, biometric/biochemical parameters after 30 days.  A. 
doliolum brought about an increment of 77% in IAA production in the shoot tissues of varieties grown 
in rooting mix, and 5% enhancement in hydroponics (Pusa Aditya); A. laxa showed 27 % increase in the 
variety Jaya.  Root dry biomass positively correlated with root protein (r=1) in Pusa Aditya (hydroponics) 
and Jaya (rooting mix), and other root colonisation related observations. Though the hydroponic mode 
sustained the growth of chrysanthemum and cyanobacteria, the trend in fold increase in terms of root: 
shoot ratio was - 2.18 (rooting mix) > 0.73 (hydroponics) > 0.05(sand),  highlighting the superiority of 
cyanobacterium-augmented rooting mix as the better medium for proliferation of chrysanthemum 
cuttings through organic means. A. doliolum and A laxa performed best in Pusa Aditya and Jaya respectively. 
Future research is focussed towards optimization of rate of amendment and its effect on quality parameters. 
Integration of such novel inputs in the cultivation practices of ornamentals can make floriculture a more 
economically viable and environmentally sustainable means of employment.

Abstract No. 1685

Exploring aquatic weed Azolla for its application as sustainable feedstock for biofuels 
and biomolecules

Anju Arora and Anubha Sharma
CCUBGA, Division of Microbiology, ICAR Indian Agricultural Research Institute, New Delhi. India. 110012.
anjudev@yahoo.com

Plants are the hub of global food production and sequester CO2 during their growth. The energy harnessed 
by plants is stored as chemical energy in plant biomass, which can be unlocked.  Interest in biomass based 
production of fuels and chemicals is increasing due to concerns over global warming, oil scarcity and 
carbon-neutrality. Search for renewable plant based feedstocks, which do not compete with food crops for 
arable land, efficient in fertilizer and land-use is on. Second generation feedstocks include crop, forestry 
and municipal solid wastes are composed mainly of lignocelluloses.  On the contrary, aquatic plants 
show high productivity potential. Azolla, often considered invasive weeds because of  rapid colonization 
of water surfaces, is a free-floating aquatic  fern , known for its N fixing potential and short doubling 
time (2 to 4 days). It has several applications as green manure, N biofertiliser, cattle, chicken and fish 
feed supplement. Also known for its bioremediation potential it can grow on wastewaters improving its 
quality. Thus, Azolla biomass produced from wastewater treatment can be utilized for energy production. 
It has been used for production of biogas. Recently, its bio-oil potential has been studied. In this report, 
Azolla biomass was evaluated for its potential for production of bioethanol and biochemicals. Dried Azolla 
biomass contained ~29% total sugars of which ~14% was cellulose. Dilute acid treatment and enzymatic 
saccharification with celluclast resulted in complete cellulose conversion and yielded 1% sugar syrups 
which can be fermented to value added products.
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Abstract No. 1686

Role of nitrogen and carbon supplementation on N assimilatory enzymes and 
photosynthetic efficiency amongst low pH tolerant Nostoc strains

Himani Priya, Dolly Wattal Dhar, Pranita Jaiswal, Sudhir Saxena, Dhandapani Rajua and Sudhir Kumara

Centre for Conservation and Utilisation of Blue Green Algae, Division of Microbiology
a Division of Plant Physiology,
ICAR-Indian Agricultural Research Institute, New Delhi-110012
himani20313@gmail.com

The study focused on the influence of nitrogen as NaNO3 and carbon as sucrose supplementation on 
the activity of N assimilatory enzymes (nitrogenase, nitrate reductase, nitrite reductase, glutamine 
synthatase) and photosynthetic parameters (intracellular sucrose, photosynthetic oxygen evolution 
and photochemical efficiency of PSII) amongst low pH tolerant Nostoc strains grown under control pH 
(7.0) and low pH (4.5) medium. Influence of carbon supplementation was more significant than nitrogen 
supplementation under two conditions of growing medium. Effect of nitrogen supplementation was 
more on nitrate reductase as well as photochemical efficiency of Nostoc strains whereas, the effect of 
carbon supplementation was more on nitrogenase activity and intracellular sucrose. These conditions 
exhibited differential response in terms of nitrite reductase, glutamine synthetase and photosynthetic 
oxygen evolution rate. Statistical analysis showed significant interactive effect of nutrient supplementation, 
strain, treatment (Nutrient supplementation x strain, nutrient supplementation x treatment, strain x 
treatment and nutrient supplementation x strain x treatment) on intracellular sucrose, photosynthetic 
oxygen evolution and N assimilatory enzymes (nitrogenase, nitrate reductase, nitrite reductase, and 
glutamine synthetase) under the treatment of no nitrogen or carbon supplementation or  with N or C 
supplementation in the growing medium. The effect of treatment on photochemical efficiency of PSII 
(Fv/Fm) was non-significant, whereas, the effect of others on this parameter was significant. Nitrogen or 
carbon supplementation in the growing medium may have a role in low pH tolerance mechanism amongst 
selected Nostoc strains and these strains can have a potential in development of effective bioinoculant 
for rice growing acidic soils of India.

Abstract No. 1688

Conservation agriculture: Can be an option for sustainable crop production in India

C.M. Parihar1, A.K. Singh2, S.L. Jat 2, H.S.Nayak1 and M.L.Jat3 
1ICAR-Indian Agricultural Research Institute, New Delhi-110 012
2ICAR- Indian Institute of Maize Research, PAU Campus, Ludhiana-141 004  

3International Maize and Wheat Improvement Centre (CIMMYT), NASC complex, New Delhi-110 012, India
cmparihar@gmail.com

Non remarkable response in crop productivity, degrading soil structures, scarcity of production resources 
such as water, energy and labour along with changing climate provides a pace towards adoption of maize 
based cropping systems along with conservation agriculture(CA) based best bet crop management 
practices in rice-wheat dominated agro-ecologies of north-western IGP. With this a higher productivity, 
better response from applied inputs, saving of water, energy along with lower environmental impact 
can be expected, thus maize being a C4 crop having adaptability to climate change and CA being a 
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environment friendly approach. Maize based cropping systems under CA-based management practices 
have immense potential to feed the future population in the era of climate change. In a long term study 
of CA-based management practices, we have evaluated the performance of CA-based management 
practices [zero tilled permanent bed (PB) and zero tillage flat (ZT)] and conventional till flat (CT) in main 
plots in four diversified maize based systems [maize-wheat-mungbean (MWMb), maize-chickpea-Sesbania 
green manure (MCS), maize-mustard-mungbean (MMuMb) and maize-maize-Sesbania (MMS)] in sub 
plots. The experimental design was split-plot with three replications. Significant (P<0.05) interactions 
between tillage, crop establishment methods and cropping system were observed for system productivity 
and soil carbon dynamics. Performance of all the crops (except wheat) with respect to agronomic traits 
was superior in ZT plots, however wheat performed better in PB. CA-based crop management practices 
have significant (P<0.05) impact on soil organic carbon (SOC) content and its stock than to CT system as 
compared to initial value.

Abstract No. 1689

Feasibility and economic sustainability of mechanization in sugarcane planting under 
western plane zone of Uttar Pradesh India

VP Chaudhary*, a Nisha Vermaa and Rahul Chaudharyb

aICAR- Indian Institute for Farming Systems Research, Modipuram, Meerut, Uttar Pradesh, India
bDeptt. of Farm Machinery and Power Engg., VIAET, Sam Higginbottom University of Agriculture, Sciences and 
Technology, Allahabad (U.P.) India
vp_ch@yahoo.co.in

The feasibility and its economic viability of 2- row sugarcane automatic cutter planter were studied at 
farmers’ field. The labour intensive and time exhaustive operation are common problems associated 
to conventional sowing of sugarcane. Tractor drawn commercially available ICAR-Indian Institute for 
Sugarcane Research, Lucknow designed and manufactured two - row sugarcane automatic cutter planter 
was tested and evaluated atfarmers’ field. Performance indicators of the planter viz., field capacity and 
efficiencywere calculated by using the observed data in the field. An average field capacity of 0.18 ha/h 
was obtained for continuous operation of planter with average speed of 1.62 km/h. The field efficiency 
varied from 63.49 to 70.81per cent in different field conditions. The cutting sett length was found on 
average 33.75 cm with 2 to 3 bud eyes of each sett and planted with overlapping 34.44 mm which is 
recommended range of 30 to 50 mm. The average depth of placement of setts in 10 observations of 
farmer’s field was measured 116.0 mm. The operating cost of planter was found to be Rs 906/h and Rs 
4975/ha, however, in conventional method of sugarcane sowing (rider and furrower followed by dropping 
of setts in furrow manually), the cost was analyzed to be Rs 4049/h and Rs10172/ha. The cost benefits in 
machine planting was calculated Rs 5197/ha over the conventional method. Extent of adoptability and 
suitability of machine in region, it has very cost effectiveness, timeliness operation, good quality of work 
& safety of work, reduction in drudgery.
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Abstract No. 1691

Precision tillage and nutrient management strategies in wheat production under 
conservation agriculture

Amal Ghosh, R.K. Singh and V.K. Singh
Division of Agronomy
ICAR-Indian Agricultural Research Institute, New Delhi 110012
aghosh@gmail.com

In order to develop tillage and nutrient management protocols for conservation agriculture (CA) 
based wheat production system, different nutrient management approaches viz. soil test based crop 
recommendation (STCR), Nutrient Experts® (NE) and integrated use of STCR / NE along with Green Seeker 
(GS) were evaluated in an field experiment growing wheat crop during 2017 and 2018 in the Institute 
research farm, Pusa, New Delhi. Results showed that growing wheat on permanent raised bed (PRB) 
along with residue retained and nutrient management using NE + GS produced significantly higher grain 
yield (5.38 t ha-1) compared with other options studied. The productivity gain under this treatment over 
conventional tilled wheat crop having no residue and soil test based fertilizer application was to the tune 
of 43%. Higher wheat productivity under PRB was very well corroborated with different yield attributing 
parameters and influenced soil nutrient supply. Regarding N use efficiency (NUE) ,result showed that N 
application using GS along with NE based basal and first top dressing for 4 t ha-1 targeted wheat yield 
had near - target grain yield and NUE (32.9 kg grain kg-1 N) which was distinctly higher over existing state 
recommendation (SR) i.e. 120 kg N ha-1  application in three equal splits (19.6 kg grain kg-1 N). GS based 
N application at 42 days after sowing along with SR also had higher grain yield and NUE (27.4 kg grain 
kg-1 N) compared with SR. The higher NUE was accrued due to smaller N use under GS as well as with NE 
based recommendation.  

Therefore, the study could suggest growing wheat in permanent raised bed with integrated approach of 
Nutrient Experts along with Green Seeker (GS) based N management for enhancing productivity of wheat.

Abstract No. 1693

Influence of cyanobacterial isolates from selected rice varieties on soil parameters and 
growth of rice crop

Pranita Jaiswal, Dolly Wattal Dhar, Neha Sharma, Shradha Jain, Priyanka Nehra and Sudhir Saxena
Centre for Conservation and Utilisation of Blue Green Algae, Division of Microbiology
ICAR-Indian Agricultural Research Institute, New Delhi-110012
pranitajaiswal@gmail.com

Soil health improvement, maintenance and restoration are pre-requisite for sustaining agricultural 
production. One of major constraints to sustainable agriculture is deterioration of soil health. Biological 
interventions are promising approach to restore soil health as they are easy to deliver and can improve 
plant growth and yields, besides improving nutrient status of soils. Cyanobacteria from rhizospheric or 
endophytic zones with PGPR potentials have shown potential for utilization as bioinoculants. Current study 
was conducted to evaluate the effect of field application of two diazotrophic cyanobacterial strain (C1: 
isolate from rice variety IR64 as efficient nitrogen fixer; C2: isolate from rice variety PUSA1612 as effective 
P solubilizer) belonging to genus Anabaena sp. on soil properties and growth potential of basmati vis a vis 
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non basmati rice varieties. The field experiment consisted of a control plot (T1) with recommended dose 
of fertilizer (RDF) and four different combinations of cyanobacterial inoculants and fertilizer dose (T2: RDF 
+ C1); T3: (75% N in RDF+ C1); T4: (RDF + C2); T5: (RDF with P as 25%MRP, 75% SSP + C2).  Results indicated 
that T5 showed maximum stem and panicle weight, whereas no. of tillers/plant did not vary significantly 
in basmati variety. Soil available N was found to be higher in T2, where N2 fixer was applied along with 
RDF compared to other treatments. However, non basmati variety showed variable treatment response. 
C1 strain appeared to exhibit potential in area of effective bio-inoculant development for basmati rice, 
however, additional field trials are required to further validate the results.
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Theme: Plant Protection, Recent Trends in Pest-Pathogen Management

Abstract No. 816

Molecular detection and phylogeny of bacterial endosymbionts in mustard aphids 
Lipaphis erysimi

Amit Vashishtha1, Chesta Jain1, Ayushi Shukla1, Swati Nirwal2, Vinay Kalia2

1Sri Venkateswara College, New Delhi, India.2Division of Entomology, ICAR-Indian Agricultural Research Institute, 
New Delhi, India 
vashishtha24@gmail.com

India is the third largest producer of mustard, Brassica juncea (Linnaeus) in the world after China and 
Canada. This crop accounts for nearly one-third of the oil produced in India.The mustard crop is vulnerable 
to many insect pests of that mustard aphid (Lipaphis erysimi)  is the key pest. Both nymphs and adults of 
aphid, suck the cell sap from the inflorescence, terminal twig, siliqua, and leaves. Severe infestation leads 
to poor siliqua formation which in turn causes oil yield loss up to 37%. Since aphid feeds exclusively on 
sap which is rich in carbohydrates but lacks most of the essential amino acids. The aphids are known to 
harbour various bacterial and fungal endosymbionts which will supplement their deficient diets. The 
present study was aimed to detect bacterial endosymbionts using PCR amplification and sequencing 
of 16S rRNA and Wolbachia cell surface protein (wsp) gene in L. erysimi. The 16S rRNA sequence showed 
maximum homology with Buchnera sp. and wsp sequence showed maximum homology with Wolbachia 
sp. This study revealed the presence of Buchnera sp. and Wolbachia sp. in L. erysimi.   Phylogenetic analysis 
of Buchnera sp. and Wolbachiasp. endosymbionts was also carried out by maximum parsimony and 
neighbour-Joining methods. Targeting these endosymbionts which are essential for insect pest survival 
can be an effective method to control mustard aphid.

Abstract No. 827

Identification of host plant resistance traits for maize germplasm screening against 
corn ear borer, Helicoverpa armigera (Hübner)

Suby S. B.1, Chikkappa G. Karjagi1, Javaji C. Sekhar1, Pradyumn Kumar1,2, Sonu Kumar1, Lakshmi Soujanya 
P1, Sujay Rakshit1

1ICAR-Indian Institute of Maize Research, Ludhiana, India.2ICAR- Indian Agricultural Research Institute, New Delhi, India 
subysb@gmail.com

Helicoverpaarmigera, a major pest of cotton and chickpea in India, has been found to cause mild to 
moderate corn ear damage, especially in sweet corn. Considering its potential to cause economic 
damage in maize, traits of host plant resistance (HPR) were explored as a proactive pest management 
step. In Kharif 2016, corn ear characteristics viz., extension of husk (HE) from tip of ear, husk tightness 
(HT) and number of husks were evaluated for their possible association with per cent ear infestation 
(EI) by H. armigera. Thirteen sweet corn varieties along with stemborer susceptible and resistant check 
normal corn inbred lines were used in this experiment, where HE and HT exhibited significant negative 
correlation of -0.84***  and -0.69** respectively with EI. However, analysis of variance showed that the 
genotypes differed significantly only for HE. Thus, HE as HPR screening trait was validated in 22 medium 
maturity and 26 late maturity genotypes, under three different conditions viz., stress free, moisture stress 
at flowering stage and moisture stress at grain filling stage. Harvested ears were examined for HE and 
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per cent ear damage (ED), for which genotypes differed significantly under both the maturity groups. 
Also, the interaction of genotypes with stress turned out to be significant for HE in late maturity group. 
Strong negative correlation of HE with ED (-0.72 to -0.89) across conditions, confirms the usefulness of 
HE as characteristic HPR trait for screening   maize germplasm against H. armigera.

Abstract No. 831

Development of novel chromone derivatives as potential fungal antagonists to 
Sclerotium rolfsii

Parshant Kaushik, N.A. Shakil
ICAR-IARI, New Delhi, India 
parshantagrico@gmail.com

The application of synthetic pesticides has undoubtedly played a vital role in enhancing crop yield. 
However, increasing resistance has challenged the efficacy of some available pesticides, fuelling the search 
for new of active compounds. Chromones and their structural analogues are important intermediates 
of pharmacophores of a large number of bioactive molecules and have evoked great interest. Several 
interesting biological properties of this type of compounds have been reported, including cytotoxic 
(anticancer), antimicrobial, antifungal, and antioxidant activity.

A series of alkoxy / halo substituted 3-Iodochromones were synthesized by condensation of 
2-hydroxyacetophenone derivatives with dimethylformamidedimethylacetal afforded enaminones that 
were cyclised directly to corresponding 3-iodochromones (Scheme I). These were and characterized by 
1HNMR and 13CNMR.  All the synthesised compounds were screened for their fungicidal activity against 
Sclerotium rolfsii which showed good activity. One of the synthesized compound (4r) showed very good 
activity with ED50 of 8.43 ppm as compared to commercial fungicide Mancozeb (ED50  17.17 ppm) .

Abstract No. 841

Novel Green bioformulations of entomopathogenic nematode as input for organic 
farming: Shelf life and in-vitro bioassay

Arkadeb Mukhopadhyay1, Anupama Singh1, Vishal Singh Somvanshi2, Neeraj Patanjali1

1Division of Agricultural Chemicals, ICAR-Indian Agricultural Research Institute, New Delhi, India.2Division of 
Nematology, ICAR-Indian Agricultural Research Institute, New Delhi, India 
mukhopadhyay.arka@hotmail.com

Microbial biopesticides constitute the largest group of broad-spectrum biopesticides, which are pest 
specific and environmentally benign. Entomopathogenic nematodes (EPN) are potential biocontrol agents 
in this regard. However, poor shelf-life due to low moisture and high temperature is one of the major 
constraints to develop EPN-based biocontrol formulations. In the present study, novel biogel based EPN 
formulations have been developed by immobilizing infective juveniles (IJs) of Steinernema thermophilum 
in biopolymer based gels along with lipid metabolism arrestant (LMA) compound as adjuvant. Eight 
compositions were prepared by employing organic acid crosslinked cobiopolymeric hydrogel composite 
(GkCBC) and pure katira biopolymer (Gk) (Cochlospermum religiosum) and stored at 35°C. The percent 
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survival of EPN IJs and infectivity potential of the bio-formulations, against Galleria mellonella,were 
evaluated in vitro at different intervals till 120 days. Shelf-life evaluation at 35°C showed 54-72% survival 
of the IJs on 120th day, as compared to 40% in aqueous suspension. Addition of LMA as adjuvant led to 
significant enhancement in nematode survival as compared to LMA untreated compositions. All the 
prepared formulations, irrespective of percent moisture and LMA addition, exhibited significantly greater 
infectivity towards the test insect over control. Formulation GkCBC with LMA at 100% moisture content 
performed best with highest mortality (75%) in G. mellonella, compared to 40% in aqueous suspension. 
Novel findings of this study makes the EPN technology feasible to be harnessed under organic farming.

Abstract No. 846

Multi-residue method based on QuEChERS for the analysis of commonly used pesticides 
in vegetables by LC-MS/MS

Neethu Narayanan, Tirthankar Banerjee, Suman Gupta, Irani Mukherjee, Anupama Singh
Division of Agricultural Chemicals, ICAR-Indian Agricultural Research Institute, New Delhi, India 
neethu853@gmail.com

India, being the second largest producer of vegetables in the world, the use of pesticides become an 
inevitable component in vegetable cultivation. The inappropriate use as well as the non observance of 
safe waiting period lead to pesticide residue problem in vegetables which in turn lead to export rejections. 
In the present study, an attempt had been made to develop a multi-residue method for the trace level 
analysis of pesticides commonly used in vegetable cultivation. 

Instrumental parameters as well as the MRM (multiple reaction monitoring) were optimized for the 
analysis of twenty commonly used pesticides in vegetables using Shimadzu LC-MS/MS-8030 equipped 
with Zorbax Eclipse Plus C-18 n column under ESI (electro spray ionization) mode. The extraction and clean 
up of vegetable samples (cabbage and brinjal) were carried out using modified QuEChERS technique. 
Out of the twenty pesticides selected, 14 pesticides gave acceptable recovery in the range of 70-120% in 
both cabbage and brinjal. The matrix interference was overcome by the use of matrix match standards. 
Method LOD and LOQ was in the range of 0.02-0.05 mg/ Kg and 0.05-0.5 mg/kg respectively. The developed 
method was found to be repeatable and precise. 

Since the developed method ensures confirmation through mass, it can be used both as monitoring and 
quantification technique for the pesticides used in vegetables. 

Abstract No. 848

Trace Level Quantification of Mancozeb by LC-MS/MS

Kailash Pati Tripathi, Tirthankar Banerjee
ICAR-Indian Agricultural Research Institute, New Delhi, India 
banerjeetirthankar@rediffmail.com

Mancozeb, the largest consumed fungicides in Indian, characterized for low costs, broad-spectrum and 
low environmental & mammalian toxicity. The residue definition at national and international levels, 
is total residues arising from the use of dithiocarbamates fungicide, determined as CS2. The MRL of 
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dithiocarbamates is 5 (FAO), 1-3 (EU) and 0.01-10 mg kg-1 (India) for different agricultural commodities.  In 
currently worldwide acceptable method, CS2 from acid digestion of dithiocarbamate fungicides is reacted 
with chromogenic agent to produce yellow colored complex, which is quantified by spectrophotometric 
method. This method lacks the sensitivity as the quantification is restricted to the residues ≥0.1 mg kg-1. 
A selective and sensitive LC-MS/MS based method for quantification of yellow complex obtained from 
Mancozeb have been developed using UPLC-MS/MS (Shimadzu 8030) equipped with C-18 column for 
trace level quantification. In a 3 minutes run with water-methanol solvent system having ammonium 
acetate buffer, a flow rates of 0.3 ml min-1 was used for eluting the yellow colored complex at RT of 1.11 
min. DUIS –ESI interface was used in Electrospray Ionization mode with Triple Quadrupole Mass Detector. 
Multiple reaction monitoring (MRM) optimization identified three transitions at m/z 107>89.10 (Quantifier), 
107>45.10 and 107>71.10 (Qualifier). A linear response in the concentration range of 0.005 to 0.1 μg g-1 
was achieved with Limit of Detection (LOD) and Quantification (LOQ) at 0.003 mg kg-1 and 0.01 mg kg-1, 
respectively. The developed method is specific, accurate, rugged and associated with well acceptable 
uncertainty range and can be used for routine analysis of Mancozeb residues in food commodities.

Abstract No. 851

Chemical composition and nematicidal activity of essential oils and their major 
compounds against Meloidogyne graminicola (Rice root-knot nematode)

Ajith M
ICAR-IARI, New Delhi, India 
ajith9966@gmail.com

Essential oils from Syzygiuma romaticum (Clove) bud, Cymbopogon flexuosus (Lemongrass) leaves and 
Cymbopogon martinii (Palmarosa) aerial parts (leaves and inflorescence) were isolated by hydrodistillation 
method and analysed using Gas Chromatography-Mass Spectrometry. Eugenol (89.15%) and citral(66.0%) 
were identified as major compounds in clove and lemongrass oils while geraniol(79.9%) and geranyl 
acetate (13.5%) in palmarosa oil. These essential oils were evaluated for their in-vitro nematicidal activity 
against J2 stage of Meloidogyne graminicola. Results showed that Clove oil possessed highest J2s mortality 
followed by Palmarosa and Lemongrass oils. The mortality of J2s in Clove, Palmarosa and Lemongrass oils 
were recorded to be 70.00 to 95.00%, 70.0-98.75% and 63.75 to 97.50% at 31.12 to 500ppm concentrations 
in 24 to 96 hours of treatments. Results showed that eugenol possessed highest nematicidal activity 
followed by geraniol and citral. The mortality of J2s due to eugenol, geraniol and citral ranged from 66.25 
to 98.75%, 75.00-98.75% and 67.50 to 97.50% at 31.12 to 500 ppm concentrations in 24 to 96 hours of 
treatments. These results confirmed that the nematicidal activity of individual oils is due to the presence 
of their major compounds. Thus, the oils and their active compounds may be used for the development 
of bio-nematicides for the management of rice root-knot nematode.
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Abstract No. 862

Validation of molecular markers and their utilization in reniform nematode resistance 
breeding through marker assisted selection.

Nandini Gokte Narkhedkar, Shailesh Gawande, Chandrashekhar Shastri, Vijay Waghmare
ICAR-Central Institute for Cotton Research, Nagpur, India 
nnarkhedkar@rediffmail.com

Nematodes are the hidden enemy of cotton and yield losses ranging between 8-10% have been attributed 
to nematodes. Recent survey done in irrigated areas of Central and South India has revealed widespread 
infestation of reniform nematode in Bt cotton. Host-plant resistance is the most economic and effective 
strategy for nematode control in cotton. Marker-assisted selection (MAS) is a directed breeding method to 
select plants possessing resistant trait and accelerate the process of varietal development with precision. At 
Central Institute for Cotton Research, Nagpur, more than 11600 accessions of cotton germplasm belonging 
to four species of Gossypium viz.,hirsutum, barbadense, arboreum  and herbaceum  are available in its 
repository of which 550 accessions of G. hirsutum with economic attributes have been designated as 
working collection. Resistance against reniform nematode has been recorded in eighteen accessions of 
working collection. Thirty one SSR markers have been reported for nematode resistance in cotton, out of 
which two markers BNL3279 and NAU2152 have been validated for use in marker assisted breeding against 
reniform nematode. GCot10 was identified as resistant parent which was crossed with Suraj, Surabhi and 
NH615 as susceptible elite parents. In 2018 BC3 population of all 3 recurrent parents has been raised and 
back crossed with elite recurrent parents Suraj, Surabhi and NH615. Markers BNL3279, NAU2152 were 
employed to screen nematode resistant plants.  Nematode resistant plants were selected using markers 
BNL3279 and NAU2152, would be further selfed and confirmatory phenotyping for nematode resistance 
would be carried out for development of reniform nematode resistant cotton.

Abstract No. 864

Sustainable management of rootknot nematode Meloidogyne incognita by RNAi 
mediated silencing of parasitism genes.

Nandini Gokte Narkhedkar, Sameera Siddiqui, Shailesh Gawande, Dipak Nagrale
ICAR-Central Institute for Cotton Research, Nagpur, India 
nnarkhedkar@rediffmail.com

Amongst plant parasitic nematodes, root knot nematode Meloidogyne incognita is the most pathogenic 
species.  Widespread infestation of root-knot nematode has been recorded even on Bt cotton in north 
India. Lack of effective nematicides and spectre of environmental pollution limits use of chemicals for 
nematode management. Resistant cotton varieties are not available and crop rotations designed to 
reduce nematode density cannot be practiced as these are not economical and practically feasible. This 
necessitates the need for exploration of novel methods for nematode management, and RNA interference 
mediated silencing of parasitism genes offers way for sustainable management of root-knot nemtaode. 
At ICAR-CICR Nagpur, thirty parasitism genes were evaluated for their amenability to gene silencing 
and their potential for RNAi mediated protection of cotton against root-knot nematode Meloidogyne 
incognita. As second stage juveniles, the infective stage of root-knot nematode   on their own have 
reduced oral uptake, two molecules Octopamine and Resorcinol were found most effective as inducer 
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of dsRNA uptake by juveniles. dsRNA of three genes msp-6, msp-13 and msp-23 were recorded to reduce 
nematode penetration and reproduction by as much as 75-88%. Parasitism genes msp-6 and msp13 were 
more effective  as compared to msp-23. Results indicate that   two parasitism genes msp-6 and msp-13 
have potential for use against root-knot nematode Meloidogyne incognita race 3 which affects cotton as 
well as wide range of vegetables in India. Gene sequences have been submitted to gene bank NCBI and 
assigned accession numbers msp-6(KX580174), msp-13(H509727) and msp-23(KX290302).

Abstract No. 866

Plant health clinic: role for diagnosis of insect-pest and diseases of apiculture and 
vegetable crops

Ashok Singh Yadav1, S.P. Singh1, S.S. Tomar2, U.P.S. Bhadauria3, R.N.S. Banafar3

1RVSKVV, Krishi Vigyan Kendra, Morena, India.2RVSKVV, ZARS, Morena, India.3RVSKVV, Gwalior, India 
ashoksinghrvskvv@gmail.com

During the last 4 years (2014 to 2018), a record of visiting farmers was maintained in the plant health 
clinic at KVK, Morena, along with their purpose of visit. In August about 15.53% farmers enquired about 
apiculture and its management technology as compared to 10.68, 8.74, 11.65, 10.68, 13.59, 3.88, 1.94, 5.82, 
7.77, 2.91 and 9.71% during September,October,November,December,January,February,March,April,May,
June and July, respectively. About 5.48 % farmers inquired about the management of late blight and leaf 
curl disease in potato during August and September. In the months of October, November, December, 
January and February about 5.6, 42.11, 10.53, 34.21, 47.89 % and 3.23, 16.13, 9.67, 61.29, 9.67% inquired 
for the management of late blight and white fly, respectively. About 73.68, 10.53 and 15.79 % tomato 
farmers visited for leaf curl, late blight and fruit borer, respectively. For chilli leaf curl disease, 20.0, 20.0, 
13.33, 13.33, 26.66 and 6.66 %farmers visited during March, April, June, August, September and November, 
respectively. For brinjal shoot and fruit borer management, 16.67, 33.33 and 50.0 %farmers visited during 
July, August and September, respectively. 

Abstract No. 868

Development of user & environment friendly vegetable oil based chlorpyrifos 20% 
emulsifiable concentrate formulation and evaluation against brinjal fruit & shoot borer

Dipak Kumar Hazra1, Amrish Agrawal2, Aloke Purkait1, Debashis Roy3

1Department of Agricultural Chemicals, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, India.2Formulation Division, 
Institute of Pesticide Formulation Technology (IPFT), Gurgugram, India.3Department of Agricultural Entomology, 
Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, India 
dipakipft@gmail.com

Emulsifiable concentrate (EC) formulations have been criticized due to presence of large amount of 
solvents. In present work, user and environment friendly Chlorpyriphos 20 EC was developed using 
biodegradable vegetable oil to replace high-risk volatile solvents. Physico-chemical parameters of 
developed ECs were tested to standardize the formulations. Experimental results showed that better 
solvent was soybean oil and combination of Nonyl Phenol Ethoxylate-13 and Calcium Alkyl Benzene 
Sulfonate was the best emulsifiers. In-vivo bioassay developed ECs were undertaken to investigate their 
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effectiveness against brinjal fruit and shoot borer during 2013-2014 and 2014-2015. Higher dosages 
(800 and 1200 ml ha-1) found superior over standard checks quinalphos 25% EC, Azadirachtin 300ppm 
EC and Lambda Cyhalothrin 5% EC. Infestation of fruit and shoot borer was minimum at high dosages 
with 9.37-7.83 % mean fruit damage and 6.57-7.01 % mean shoot damage respectively. It was relatively 
soft to prevailing natural defenders and exhibits no phytotoxicity.   

Abstract No. 869

Magnetic molecularly imprinted polymers: A tool for selective recognition of contaminants in the 
environmental matrices

Niranjan Kumar, Neethu Narayanan, Suman Gupta

ICAR-IARI, New Delhi, India 

drsumangupta2002@yahoo.com

Development of analytical approaches allowing the detection of specific analytes with high selectivity 
and sensitivity constitutes a challenging task due to wide variety of complex sample matrices. Although, 
researchers worldwide have developed a number of methodologies based on microwave-assisted solvent 
extraction, liquid-liquid extraction, supercritical fluid extraction, modified QuEChERS, etc. but they lack 
selectivity and along with the desired moiety, some interfering pesticides/ co-extractives invariably come in 
the final extract. This necessitates the development of improved sample preparation techniques capable of 
cleaning up and enriching the samples for trace level analysis. Molecular imprinting technology is currently 
being explored to develop polymers with highly specific recognition sites for the analyte of interest. The 
molecularly imprinted polymers (MIPs) are found to be as effective as natural receptors like enzymes 
or antibodies.   Magnetic MIPs possess additional advantage of easy separation from matrix solution 
by using external magnets.  In the present work, a highly selective and specific magnetic molecularly 
imprinted polymer (MMIP) for chlorpyrifos has been synthesized by precipitation polymerization. The 
polymeric materials were characterized by FTIR, SEM, TEM, VSM, etc. to know the bond interaction, surface 
morphology, size and magnetic properties of the MMIPs. Adsorption capacity, kinetics of adsorption and 
binding selectivity studies were conducted to know its effectiveness after repeated uses. Chlorpyrifos 
analysis was performed using GLC-ECD (Gas Liquid Chromatography-Electron Capture Detector). Using 
prepared polymers, about 86.23-92.04% and 89.42-102.36% of the chlorpyrifos was successfully recovered 
from fortified market samples of honey and brinjal with relative standard deviation of 1.70-3.93% and 
0.17-5.50%, respectively. 

Abstract No. 870

Dissipation kinetics of cyantraniliprole in cabbage and soil under field conditions

Niranjan Kumar, Suman Gupta, Rakesh Kumar Sharma, Sanjeev Ranjan Sinha
ICAR-IARI, New Delhi, India 
niranjan0333@gmail.com 

Cyantraniliprole is a reduced-risk insecticide, with a very low toxicity to vertebrates and non-target 
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organisms. In India it has been registered for use in cabbage, tomato, chilli, gherkins, grapes and 
pomegranates as 10.26% OD since 2013. To the best of our knowledge, information regarding the 
persistence of cyantraniliprole in soil under cabbage cultivation in India is scarce. A field experiment 
was conducted to study the dissipation kinetics of cyantraniliprole in cabbage and soil in the farm unit 
of Division of Entomology, IARI, New Delhi. Cabbage (variety Golden Acre) was sown and raised as per 
the standard agronomic practices. Cyantraniliprole formulation (Cyazypyr™ 10.26% OD) was sprayed 
twice at 20 days interval starting at 50% head formation stage at recommended (60 g ai/ha) and double 
(120 g a.i./ha) the recommended dose. For residue estimation, samples of cabbage head and surface soil 
were collected on 0, 1, 3, 5, 7, 10 and 15 days after sprays and processed by QuEChERS method. Analysis 
was done by LC-MS/MS with m/z transition value of cyantraniliprole at 474.90>285.90 (quantifier) and 
475.90> 444.00 (qualifier). Half-life of cyantraniliprole in cabbage was found to be in the range of 3.7 to 
4.8 days and 4.5 to 6.2 days under normal and double doses, whereas half-life in soil under normal and 
double dose was found to be 6.7 to 4.9 days and 5.8 to 5.0 days, respectively. Residues of J9Z38, a major 
metabolite of toxicological significance, were detected in cabbage and soil on different days.

Abstract No. 874

Azastilbene based spectrometric detection of organophosphorous pesticides

Neethu Narayanan1, Parshant Kaushik1, Sunita Singh2

1Division of Agricultural Chemicals, ICAR-Indian Agricultural Research Institute , New Delhi, India. 2Division of Food 
Science and Post Harvest Technology, ICAR-Indian Agricultural Research Institute , New Delhi, India 
neethu853@gmail.com

Organophosphorous pesticides are a group of pesticides widely used in agriculture. Injudicious use 
of pesticides leads to pesticide residue problem in different environmental compartments and food 
commodities. Trace level detection of residues is made possible by the use of sophisticated instruments 
such as Gas chromatography (GC), High pressure liquid chromatography (HPLC), GC-MS, LC-MS/MS 
etc. But the sample preparation techniques for these analysis are time consuming and laborious. In the 
present study, an attempt has been made to use azastilbene as a chromogenic reagent for the detection 
of organophosphorous pesticides (OP). Azastilbene based on quinaldine was synthesized as per literature 
and then characterized by FTIR, UV and fluorescence. The azastilbene was found to give an absorption 
maxima at 380 nm (yellow), but when combined with OP pesticide, it was found to give an extra peak at 
525 nm (pink) corresponding to the complex formed. The samples were also subjected to fluorescence 
spectrometry and when it is excited at 360 nm gave an emission maxima at 520 nm. The quenching of 
fluorescence intensity was observed with increase in concentration of the OP pesticides namely, edifenphos 
and quinalphos. The LOD (limit of detection) for the pesticides were found to be 0.07 µg/mL (edifenphos) 
and 0.08 µg/mL (quinalphos) respectively. The developed method could be considered as an easy and 
quick method for the detection of OP pesticides.     
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Abstract No. 875

Farming practices and disease prevention strategies adopted by farmers for vegetable 
crops cultivated in Central Kerala, South India.

A. Nayana, S. Sabu
School of Industrial Fisheries, Cochin University of Science and Technology , Ernakulam, India 
nayanapanambil@gmail.com

Major share of Kerala’s vegetable requirement presently met from the neighboring states and the number 
of farmers engaged in vegetable cultivation is less compared to other states. Alarming levels of chemical 
residues in vegetable crops marketed in Kerala were reported in recent times. In this study an attempt is 
made to understand the culture practices, common diseases, use of bio-pesticides by the farmers from 
Central districts of Kerala. In Ernakulum district, 21% of the farmers cultivating cowpea, followed by Okra 
(11%) and Cucumber (10 %). Vegetables like tomato, chilly, cucurbits are cultivated in the range of 4-6%. 
In Idukki district, cowpea and bitter gourd are the most cultivated vegetables (30% each) followed by 
cluster beans (18%), cabbage (14%) and tomato (5%). Organic farming practices are gaining popularity 
in Central Kerala. From the study, 77% farmers in Idukki district and 29% farmers in Ernakulam district 
are found organic cultivators. Pest attack and crop loss due to pod bug, white fly, pod borer, fruit borer, 
jassids and pumpkin beetles are the main issues faced by the farmers. Bio-pesticides from neem and its 
extracts, tobacco, garlic,Capsicum annuum are the preferred bio-control measures. Farmers still depend 
on chemical fertilizers and pesticides due to various reasons viz., effectiveness, low cost, higher yield, 
easy availabilty or due to lack of effective alternatives. There is a need to develop innovative and effective 
bio-fertilizers and bio-pesticides for better productivity and sustainable income for farmers and chemical 
residue free vegetables for ensuring food safety in India. 

Abstract No. 893

Major diseases of Sesame and their integrated management

K.N. Gupta, Rajani Bisen
Project Coordinating Unit, AICRP on Sesame and Niger, ICAR, JNKVV, Jabalpur-482004, Madhya Pradesh (India, 
JABALPUR, India 
kngupta@rediffmail.com

Among the diseases of sesame Phyllody, Alternaria leaf blights, Phytophthora leaf spot, Cercospora leaf spot, 
Macrophomina rot, and Powdery mildew are important. Seed treatment with Thiram (0.2%) + Carbendazim 
(0.1%) and foliar spray with wettable sulphur (0.25%) was most effective to minimize the incidence of 
powdery mildew. Seed treatment with Thiram (0.2%)+Carbendazim 50WP (0.1%) and two foliar sprays of 
Mancozeb 2% + Carbendazim 1% was effective in reducing the disease and recorded highest yield.  Seed 
treatment with Imidachloprid at 5ml/kg followed by spray of Thiamethoxam @ 0.25g/l recorded disease 
incidence of 4.0% and seed yield of 495 kg/ha which was significantly superior over standard check 
with a percent disease incidence of 18% and seed yield of 157 kg/ha. This was followed by two sprays 
of Acetamiorid 0.3g/l (disease incidence 5% and yield of 463 kg/ha). Seed treatment with Trichoderma 
viride (5g/kg) seed and soil application of T. viride @ 2.5 kg/ha was found effective and economical for the 
management of Macrophomina root /stem rot of sesame.
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Abstract No. 895

Detection of CYMV & CGB in Sweet Orange by Duplex PCR

K.N. Gupta1, V.K. Baranwal2

1PC Unit, Sesame and Niger, Jawaharlal Nehru Krishi Vishwa Vidyalaya, , JABALPUR, India. 22Plant Virology Unit, 
Division of Plant Pathology, Indian Agricultural Research Institute, New delhi, India 

Citrus is one of the most economically important fruit crop in India. Commercially grown citrus includes 
sweet orange, acid lime and mandarin. Citrus Yellow Mosaic (CYMV), a viral disease and citrus greening 
bacterium (CGB), a bacterial disease are the two most important diseases that are impending fruit 
production through the world.  A method of duplex polymerase chain reaction (PCR) was developed for 
the simultaneous detection of Citrus yellow mosaic virus (CYMV) and citrus greening bacterium, Candidatus 
Liberibacter asiaticus (CLa) from sweet orange trees.  Initially total DNA from individual CLa and CMBV 
infected citrus plants were mixed infected field sample for both pathogens were detected by Multiplex PCR. 
Using multiplex PCR two different fragments of 1024 bp and 451 bp specific to CYMV and CGB respectively 
were simultaneously amplified. The consistent result of multiplex PCR was compared with Simplex PCR 
for detection of each pathogen. The duplex PCR method developed in the present investigation proved 
to be highly sensitive, economic and reliable methods for detection of citrus greening bacterium (CGB) 
and the Citrus yellow mosaic virus (CYMV) in citrus trees   from the orchards. The technique should prove 
highly useful in disease surveys, nursery certification and quarantine applications.

Abstract No. 902

Bioefficacy of some indigenous methods for the management of whitefly, Bemisiatabaci 
(Gennadius) in black gram

Gaurav Kumar Taggar, Ravinder Singh
Punjab Agricultural University, Ludhiana, India 
gauravtaggar@pau.edu

Whitefly, Bemisiatabaci  (Gennadius) (Homoptera: Aleyrodidae) is a major pest of many pulse crops 
including kharif blackgram, besides mungbean and soybean. To control whiteflies, many insecticide 
sprays are required, thus, resulting in the selection of resistant insect populations and environmental 
problems. Therefore, an attempt was made to evaluate the bioefficacy of some indigenous methods as 
foliar sprays for the management of whitefly in black gram during kharif 2018. The experiment comprised 
of eight treatments (foliar applications of detergent soap, NeemKavach 1500 ppm, Indoneem 1500 ppm, 
butter milk, lisapol detergent, Actara 25 WDG (thiamethoxam)) and untreated control. Results revealed 
that after 7 days of second spray, the number of whiteflies varied from 7.56-24.11 and 37.11 per trifoliate 
leaf in different treatments and untreated control, respectively. The treatment comprising insecticide 
Actara 25 WDG (thiamethoxam) @ 100 g/ha was the most promising with 71.17% reduction in whitefly 
population. However, the other treatments such as butter milk, lisapol detergent and detergent soap 
recorded 26.50-27.35 per cent reduction in the whitefly population. The present study aligns with the 
global call to reduce the use harmful chemicals and their effects on the environment. More concerted 
efforts are needed to make the traditional and indigenous methods more potent against insect pests 
and safer to the environment by way of improved formulations before they can be exploited in pest 
management in legume crops.
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Abstract No. 905

Characterization of root knot nematodes (Meloidogyne spp.) infecting guava in India

Maya Patil, Vishal Singh Somvanshi, Matiyar Rahaman Khan
Indian Agricultural Research Institute, New Delhi, India 
maya47patil@gmail.com

Root-knot nematodes (Meloidogyne spp.) pose a potential threat for cultivation of guava in India. 
Nematodes are of serious concerns for guava planters when the orchard displays decline symptoms in the 
presence of other soil-borne plant pathogens. More than one species of Meloidogyne infects guava and 
the severe damage is mostly diagnosed as poor plant-health. The plants in the orchards show slow-wilting 
symptoms in the presence of other pathogens. Recently, infection of M. enterolobii has been reported from 
Tamil Nadu and is spreading further through planting materials to other parts of India. The present study 
focused on morphological and molecular identification of species of Meloidogyne infecting guava from soil 
and root samples collected from West Bengal (Kalyani), Gujarat(Anand), Karnataka (Bangalore), Tamil Nadu 
(Coimbatore), Uttarakhand (Pantanagar), UP (Lucknow) and Haryana (Hisar).Morphological observations 
on the different life stages of each population have been carried out. The species of Meloidogyne havebeen 
preliminarily identified based on perennial pattern morphology. The species specific SCAR markers like M. 
enterolobii specific primers (Me-F/Me-R and MK7-F/MK7-R),M. javanica-specific primers (Fjav/Rjav) and 
M. incognita-specific primers (MI-F/MI-R)were used for further confirmation. Our results revealed that 
population infecting guava in West Bengal isM. incognita, while Tamil Nadu, Haryana and Uttarakhand 
are M. enterolobii. Further, work is in progress to amplify, clone and sequence ITS, D2D3 of rDNA and COX 
I of mtDNA from M. enterolobii populations for further characterization and phylogenetic analysis. 

Abstract No. 910

Effect of bacterial volatile, Pyrazine, mediated seed priming on rice blast caused by 
Magnaporthe oryzae

Asharani Patel, Aundy Kumar, Mukesh Kumar, Kuleshwar Prasad Sahu, G Prakash, S Gopalakrishnan, 
Aditi Kundu, Robin Gogoi
ICAR - IARI, New Delhi, India 
ashabangaram04@gmail.com

Bacterial volatile compounds (BVCs) are molecules with low molecular weight and high vapour pressure 
that can readily evaporate and diffuse. Plant associated bacteria of both endophytic Pseudomonas putida 
BP25 as well as epiphytic bacteria Stenotrophomonas maltophilia BG1 were shown to suppress the plant 
pathogen rice blast fungus Magnaporthe oryzae Isolate 1637. Pyrazine groups of BVCs were shown to 
inhibit all developmental stages of the fungus. The technique termed as “Microbial Volatile Mediated 
Seed Priming” was adopted on rice during germination as well as early seedling growth. Series of in 
planta experiments were conducted on rice seeds and seedlings. Blast disease incidence and disease 
severity on seedlings primed with microbial volatile compounds were significantly reduced as compared to 
un-primed seedlings. Reduction in blast disease severity was observed with Pyrazine group of compounds. 
Analysis of transcripts of candidate defense genes, OsPAD4, OsEDS1, OsOSPDF2.2, OsPR3and OsOSPR1.1, 
by quantitative real-time PCR (qPCR) with reference to a housekeeping gene, actin, revealed differential 
expression of these genes in seedlings primed with microbial volatile compounds. Among the defense 
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related genes, OsEDS1,OsPDF2.2, OsPR3 and OsPR1.1 were found to be either non-responsive or slightly 
repressed at high concentration of volatile molecules. Significant induction of OsPAD4 gene was observed 
in volatilized seedlings. This is the first report of salicylic acid mediated defense activation by induction 
of OsPAD4 in rice plants by pyrazine group of volatiles. Volatilization mediated priming by pyrazine can 
be adopted to treat the rice seeds prior to distribution and eventual planting. This technique can be 
incorporated in Integrated Pest Management programme in rice farming. 

Abstract No. 917

Diversity of fruit fly adults (Diptera: Tephritidae) in agri-horti systems

Veeresh Kumar1, Sudhir Kumar1, Kirti Sharma2, David KJ3

1Central Agroforestry Research Institute, Jhansi, India. 2Indian Agricultural Research Institute, New Delhi, India. 
3National Bureau of Agricultural Insect Resources, Bangalore, India 
veeresh4279@gmail.com

Fruit flies are considered as key pests of several horticulural crops in India. Diversity of fruit flies are highly 
host-dependent, hence it is is crucial to understand the host-plant relationship to formulate management 
strategies. 

The study was conducted at Central Agroforestry Research Institute (CAFRI), Jhansi, U.P. (25° 30’N altitude, 
78° 32’ E longitude and 271m above MSL). The experiments were carried out in three orchards: ber (Ziziphus 
mauritiana), pomegranate (Punica granatum) and guava (Psidiumguajava L.). Fruit fly collections were 
made by installing parapheromone traps viz., methyl eugenol and cue lure during September 2017 to 
December 2018. However, no other plants and trees were in fruit setting stage in the campus during the 
study period. 

Eight species were collected in traps from ber orchard viz., Zeugodacus (Zeugodacus) cucurbitae (Coquillett), 
Bactrocera (Bactrocera) zonata (Saunders), Zeugodacus (Paradacus) duplicata (Bezzi), Bactrocera (Bactrocera) 
dorsalis  (Hendel), Zeugodacus  (Zeugodacus)  tau  (Walker), Zeugodacus (Javadacus) trilineata  (Hardy), 
Bactrocera (Bactrocera) nigrofemoralis White & Tsuruta, Bactrocera (Bactrocera) correcta (Bezzi). Of which, 
Z. cucurbitae was abundant in cue lure. Manually Carpomyia vesuviana Costa was collected from infested 
fruits. Of the four species (B. zonata, Z. cucurbitae, B. dorsalis and Z. duplicata) recorded from pomegranate, B. 
zonata was most abundant. In guava, three species were recorded viz., B. dorsalis, B.   correcta and B. zonata. 

Fruit fly diversity indicates the activity of the species in different orchards. This information will be of great 
importance for the implementation of an integrated pest management of the fruit flies if we study their 
incidence on a particular fruit species.
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Abstract No. 921

Optimizing biopolymericcoacervate composites as carrier of Rhodamine B as a model 
molecule

Anirban Dutta, Anupama Singh
ICAR-Indian Agricultural Research Institute, New Delhi, India 
anirban.iari@yahoo.com

Coacervation is a process of polyelectrolyte complexation where two oppositely charged polymers 
attracts each other to form a composite. In the present study, series of coacervate hybrid bio-polymeric 
composites were prepared by polyelectrolyte complexation of two bio-compatible biopolymers namely, 
chitosan (positively charged) and gum Arabic (negatively charged). To optimize the encapsulation protocol 
by coacervation, a dye namely, Rhodamine B was selected as a model molecule for its water solubility 
and fluorescent property. More than 90% encapsulation of Rhodamine B was achieved by optimization 
of variables like polymer conc., pH and time of reaction. In brief, a ratio of 4.66 (w/w) of chitosan and gum 
Arabic at pH 5 gave maximum encapsulation of the dye within 3 hours of incubation. It was observed 
that order of mixing of the two bio-polymers has no significant effect on encapsulation, but by in situ 
encapsulation technique more dye could be loaded to the polymer matrix as compared to the ex situ 
technique. Loading of the dye to the bio-polymeric coacervate was confirmed by FT-IR and confocal 
microscopy. The release behavior of the dye from the matrix in water suggested that about 50% of loaded 
dye could be released within first 6 hours of experiment; however complete release might be extended 
up to 24 hours. The data when fitted to the Korsmeyer-Peppas model revealed that the release kinetics 
was concentration dependent. Thus, the study gave a lead about utilization of the developed protocol to 
encapsulate agrochemicals with moderate water solubility for developing controlled release products.

Abstract No. 923

Exploring the fumigant potential of mustard seed cake and its foam based formulations 
for the control of stored grain pests

Suman Manna, Anupama Singh, Chitra Srivastava
ICAR-Indian Agricultural Research Institute, New Delhi, India 
sumanag87@gmail.com

Stored grain pests contribute to significant post harvest losses posing a great threat. Control of these 
pests is a critical concern since the chemical means might lead to build up of pesticide residues in edible 
food commodity. Several chemicals alternatives are being employed but the control is not effective and 
the pests can also develop resistance to chemicals and fumigation. Keeping in view the food safety, de-
oiled mustard cakes of Pusa Bold, PM-29, and PM-31 were used to control Sitophilas oryzae, Calosobruchus 
maculatus and Tribolium castaneum. The cakes were treated with different moisture level viz. 0 to 30% to 
release allylisothiocyanate, responsible for fumigant action. As the moisture content was increased, the 
mortality of all the test pests increased and at 10% moisture, 100% mortality was observed for C. maculatus 
and S. oryzae at 24 hours. Similarly at moisture content above 15%, 100% mortality was observed for T. 
castaneum. To improve the application efficiency of the product, methanolic extract of the cakes was 
impregnated during the synthesis of a polyurethane carrier. Two different series of polyurethane foam were 
synthesized from methylene diphenyldiisocyanate and hexamethylenediisocyanate. The impregnated 
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foam from Pusa Bold extract effectively controlled T. castaneum within 24 hour. The impregnated foams 
from PM-29 and PM-31 showed slow release fumigation and 100% mortality was observed in S. oryzae 
at 96 and 72 hours respectively. Thus mustard cakes and their polyurethane foam formulations can be 
effectively used to control stored grain pests of edible food grains.

Abstract No. 936

Current Status and Future Research thrusts of management of soybean diseases for 
sustainable productivity of soybean in India

Shamarao Jahagirdar1, G T  Basavaraja2, Gautam Vats3, Sharadh H1, Devaraj L1, Sachin Khedekar1, Mamata 
P1, K S Brunda1, V B Nargund1

1Department of Plant Pathology, UAS, Dharwad, India. 2AICRP On Soybean, UAS, DHARWAD, India.3CAU Campus, 
Umiam, India 
shamaraoj@gmail.com

Detection, diagnosis of soybean diseases by modern tools, variability and race pattern of soybean rust 
pathogen, host plant resistance and integrated disease management strategies carried out during 2010-
2016 at the University of Agricultural Sciences, Dharwad. Rust in Karnataka was severe and caused losses 
up to 20-80 per cent in JS-335 depending on its severity, stage of occurrence and favourable climatic 
conditions in northern Karnataka. The research efforts on development and release of rust resistant 
varieties in India over a decade  has lead to development and release of first ever rust resistant and high 
yielding variety DSb 21 for the state of Karnataka and also south India during 2013. Later, DSb 23 and DSb 
28-3 highly rust resistant and high yielding varieties which have recommended during 2015 and 2017. Out 
of 19 genotypes, the genotypes viz., DSb 12, DSb 20, DSb 23-5 and Kalitur were found highly resistant with 
a disease grade of one to pod blight complex. The genotype JS 335 was highly susceptible to anthracnose 
with a maximum disease grade of nine.  Among the markers used,  Satt 275 showed polymorphism for 
both the parents (EC 241780 and JS 335) as well as other genotypes.  The  polymorphic marker  Satt 275 
was sequenced and most of the sequences showed an identity of 90 per cent with the mRNA sequence 
of the Rpp5   gene. The classification results revealed that the sequence of the advanced line DSb 30-2 
showed the highest degree of identity with the concerned Rpp5 like disease resistance mRNA sequence

Abstract No. 960

Quantification of capsaicin and dihydrocapsaicin in chilies of different geographical 
region of India by Ultra Force Liquid Chromatography-Diode Array Detector

Ritesh Kumar Yadav, Mohmmad Muslim, Najam Akhtar Shakil, Virendra Rana
IARI, New Delhi, India 
rkumaralgae@gmail.com

Chili pepper, belonging to the genus Capsicum, is one of the important spices of India. The spiciness of 
the chili pepper is mainly due to the presence of secondary metabolites, capsaicin and dihydrocapsaicin 
commonly known as capsaicinoids. Capsaicinoids are reported to possess medicinal and pest control 
properties. The content of capsaicinoids in Capsicum varies in different species/cultivars and is influenced 
by geographical conditions. In order to identify the highest capsaicin and dihydrocapsaicin bearing 
species/cultivars, various chili samples were collected from three geographical regions of India, i.e. North 
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East, Uttar Pradesh and Kerala. Samples were analyzed for capsaicin and dihydrocapsaicin content using 
UFLC-DAD at 280 nm, including their ratio in different chili samples. The quantification of capsaicin and 
dihydrocapsaicin was carried out using standard curve of respective compound. The regression equations 
for capsaicin and dihydrocapsaicin standards were y = 3479.x – 4137 (R2=0.997) and y = 7331.x + 541.6 
(R2=0.994) respectively. The content (mg/g dry weight) of capsaicin varied from 0.32 to 3.67% and that 
of dihydrocapsaicin, from 0.04 to 0.78%. Capsiacin/dihyrocapsiacin ratio was found to vary from 10.58 
to 2.89. The generated information is useful for selecting a high capsaicin or dihydrocapsaicin species/
cultivar for the development of products meant for healthcare and crop protection.

Abstract No. 961

Plant health clinic: Role for diagnosis of insect-pest and diseases of apiculture and 
vegetable crops

Ashok Singh Yadav1, S.P. Singh1, S.S. Tomar2, U.P.S.  Bhadauria3, R.N.S. Banafar3

1RVSKVV-Krishi Vigyan Kendra, Morena, India.2RVSKVV- ZARS, Morena, India.3RVSKVV, Gwalior, India 
ashoksinghrvskvv@gmail.com

During the last 4 years i.e. from 2014 to 2018, a record of visiting farmers was maintained in the plant health 
clinic at KVK. Similarly, the purpose of visiting was recorded date wise by the Plant Protection Scientist. 
It was found that 15.53 percent farmers started enquiring about the apiculture and its management 
technology in the month of August. In September, October, November, December, January, February, 
March, April, May, June and July 10.68, 8.74, 11.65, 10.68, 13.59, 3.88, 1.94, 5.82, 7.77, 2.91 and 9.71 percent 
farmers, respectively visited the KVK about scientific apiculture and its management. The 5.48 percent 
farmers inquiring about the management of Late blight and leaf curl disease prior in potato in August 
and September. In the months of October, November, December, January and February 5.6, 42.11, 10.53, 
34.21, 47.89 and 3.23, 16.13, 9.67, 61.29, 9.67 for management of late blight and white fly respectively. 
The 73.68, 10.53 and 15.79 percent tomato farmers were visited for leaf curl, late blight and fruit borer 
respectively. For Chilli   Leaf curl disease the 20.0, 20.0, 13.33, 13.33, 26.66 and 6.66 percent farmers 
visited in the month of March, April, June, August, September and November respectively. Brinjal shoot 
and fruit borer management 16.67, 33.33 and 50.0 percent farmers visited in the month of July, August 
and September respectively. Krishi Vigyan Kendra imparts training to the farmers from time to time, it 
can be concluded that KVK staff should provide training relating to the above mentioned technological 
problems in a particular period.

Abstract No. 970

Transcriptome analysis of wheat-Tilletia indica interaction using RNA seq approach

Malkhan Singh Gurjar, Shekhar Jain, Sapna Sharma, Sangeeta Gupta, Jagmohan Singh, Mahendra Singh 
Saharan, Rashmi Aggarwal
ICAR-Indian Agricultural Research Institute, New Delhi, India 
malkhan_iari@yahoo.com

Karnal bunt of wheat is an internationally quarantined disease affecting trade, quality and quantity 
of wheat. Till now, very little information is available about the basis of resistance and pathogenicity 
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factors of the Tilletia indica pathogen. To investigate the molecular basis of host-pathogen interaction, 
transcriptome of T. indica inoculated wheat genotypes viz. resistant (HD29) and susceptible (WH542) were 
analyzed. Approximately 58 million reads were generated using RNA sequencing by Illumina NextSeq500 
platform. The sequenced reads were aligned to reference genome of wheat and gene expression level was 
analyzed comparatively in resistant and susceptible genotypes. The high-quality reads were deposited 
in the NCBI SRA database (accession number: SRP159223). Out of 80,000 of wheat genes was expressed, 
a total of 76,088 were commonly expressed genes, which included 3,184 significantly up-regulated and 
1,778 significantly down regulated genes (p-value<0.05). Further, where divided on basis of p-value and 
FDR for statistically significance, 503 genes were significantly upregulated and 387 were significantly 
down regulated. Gene ontology (GO) were used to annotate differentially expressed gene functions. A 
majority of CDS was associated with response to stimulus, response to stress, carbohydrate metabolic 
process, response to chemical stimulus, abiotic stimulus, developmental process and catalytic activity. A 
total of 392, 15, 40, 2, and 4 significant GO terms obtained in commonly expressed genes, upregulated, 
down regulated, exclusive expressed genes in resistant and susceptible genotypes. Overall, this study 
provided in depth information and new insights in to interaction wheat with T. indica which will lead to 
better management of Karnal bunt disease.

Abstract No. 971

Bacterial blight epidemics of pomegranate in India is caused by clonal 
Xanthomonasaxonopodispv. punicae: result revelation by MLST analysis

Kumar Aundy1, Vibhuti Munjal1, Jyotsana Sharma2, SunilKumar Thalor1, Sakthivel Krishnan3, KalyanKumar 
Mondal1,Shivakumar Chinchure2, Ramakant Gharate2

1Division of Plant Pathology, ICAR-Indian Agricultural Research Institute, New Delhi, India.
2ICAR-National Research Centre on Pomegranate, Solapur, India.
3Division of Field Crop Improvement and Protection, Central Island Agricultural Research Institute, Andaman and 
Nicobar Islands, India 

Twenty four Xanthomonas axonopodis pv.punicae isolates causing bacterial blight on pomegranate 
collected across seven states of India during 2008-2016 were characterized using polyphasic taxonomic 
approaches including multilocus genotyping (MLST), and compared with type strain collected during 
1952. All isolates shared major phenotypic and pathogenic traits. Sequence analysis of 16S ribosomal 
DNA and intergenic spacer between 16-23S rDNA confirmed the species identity as X. axonopodis pv. 
punicae. Nucleotide polymorphism analysis of nine MLST loci viz., dnaK; fyuA; gyrB (Y); gyrB (A); rpoD; 
fusA; gapA; gltA and lepA revealed 1-2 nucleotide variations infyuA and gyrB loci. These minor variations 
in two loci clustered the isolates into four sequence types (ST1-ST4). Among which ST3 was found wide 
spread. Molecular phylogenetic analysis of concatenated 5690-bp with other Xanthomonas pathovars 
revealed monophyletic Xanthomonas axonopodispv. punicae group that shared genetic identity with 
Xanthomonas citri  pv. citri and Xanthomonas citri pv. malvacearum. These results are suggestive of 
prevalence of genetically identical clonal-lineage. Lack of genetic diversity could also be attributed to 
high genetic homogeneity among the ruling cultivars of pomegranate. The prevalence of genetically 
similar identical Xanthomonas axonopodis pv. punicae in diverse geographical locations in India during 
the past decades could be attributed to transmission of pathogen enabled by genetically homogenous 
clones of apparently healthy but latently infected planting material of few elite pomegranate cultivars. 
Our study further highlighted, and forewarns role played by the clonally propagated pomegranate cultivar 
in disseminating and sustaining clonal population of bacterial plant pathogen in many Indian states.
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Abstract No. 977

Biochemical response of resistance and susceptible maize genotypes to maydis leaf 
blight.

Shweta Meshram, Robin Gogoi
ICAR-Indian Agricultural Research Institute, New Delhi, India 
shwetavinay04@gmail.com

Plants produces diverse antimicrobial metabolites, and antimicrobial proteins through various biochemical 
pathways by which important enzymes and proteins are released that helps to defend plants against biotic 
and abiotic stresses. In present investigation, response of certain important metabolites were studied 
at different time intervals (0h, 24h, 48h, 72h, and 96h) that are associated with disease resistance and 
symptom development in plants. Registered resistant variety SC7 was compared with susceptible check 
CM119. Chlorophyll content was highest for SC7, the Resistant Infected(RI) throughout the time and 
highest at 72 and 96 h whereas Susceptible Infected (SI) recorded high at initial stage, later decreased and 
lowest at 96 h. Phenylalanine ammonia lyase (PAL) recorded highest at 48h, later decreased in resistant 
inoculated line (R) compared to all combinations. Activity of polyphenol oxidase (PPO) increased with 
time and reached peak at 72 h in R. Total sugar content drastically reduced in susceptible infected plant 
throughout the time and RI and resistant control (Rc) maintained its total sugar content, even slight increase 
recorded at 72 and 96 h. Lipid peroxidation level was variable throughout the time for all the combination 
but as compared to RI, RN and susceptible control(Sc)Lipid peroxidation was high for susceptible infected 
(SI). The findings suggest that there is a differential response of biochemical compounds like phenols, 
proteins and sugars that is variable in two maize genotypes with different genetic background under 
similar environmental condition against same pathogen and also it is correlated with disease development 
stages during host pathogen interaction. 

Abstract No. 978

Potassium phosphite: A versatile compound displays fungicidal, bactericidal and 
herbicidal activity against major pathogens and weeds of rice

Kumar Aundy1, Vibhuti Munjal1, Prakash Ganesan1, Mohan Acharya2, Neelmani Rathi1, Das T. K.1, Reddy 
M. K.2
1Indian Agricultural Research Institute, New Delhi, India.
2International Center for Genetic Engineering and Biotechnology, New Delhi, India 
kumar@iari.res.in

Potassium phosphite, also known as Mono Potassium phosphite, Potassium phosphonate, Potassium salts 
of phosphorous acid is absorbed by plants and incorporated into cells as phosphite ions when sprayed 
on plants. These phosphite ions are effective in controlling diseases caused by oomycetes including 
Phytophthora, Plasmopara, Pythium etc. In the present work biocidal effect of potassium phosphite was 
evaluated against major pathogens (Magnaporthe  oryzae causing blast disease, Rhizoctonias olani causing 
sheath blight, Fusarium fujikuroi causing bakane disease) including bacterial pathogen of rice Xanthomonas 
oryzae pv. oryzae causing bacterial blight. Herbicidal activity of the compound was also tested against 
major weeds of rice. Range of concentrations starting from 25mM to 2000mM was tested in vitro in 
phosphate free media. Potassium phosphite completely inhibited the growth of blast pathogen M. oryzae 
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at a concentration of 95 mM and above. The two other fungal pathogens Rhizoctonia solani and Fusarium 
fujikuroi were completely inhibited at a concentration of 80 and 100 mM, respectively.  Potassium phosphite 
was able to completely inhibit the growth of Xanthomonas oryzae pv. oryzae at a concentration of 35 mM 
and above. Potassium phosphite also inhibited the germination of spores of Magnaporthe oryzae and 
Rhizoctonia solani at a concentration of 200 mM and above. The compound showed herbicidal activity on 
major weeds of rice at higher concentration above 1600 mM. The data revealed potential of potassium 
phosphite as fungicidal and bactericidal molecule for use as an agro input in rice cultivation. Possibility 
of exploiting this unexplored potassium salt as biocide in agriculture will be discussed. 

Abstract No. 985

Modeling and forecasting of pest dynamics using Generalized linear models: A case of 
Jassidds in cotton at Guntur, Andhra Pradesh

Prawin Arya, Ranjit Paul, Wasi Alam
ICAR-IASRI, New Delhi, India 
prawin_arya@yahoo.co.in

Agriculture being highly cost intensive and full of uncertainties have great impact on the livelihood of 
famers, if timely measures are not taken to minimize the risk, they may fall in the trap of vicious cycle. 
Not only this, incidence of pest and diseases in crops have made agriculture very risky venture and due 
to high seed cost and cost of cultivation farmers are very apprehensive in adopting new technologies. 
To mitigate these problems, reliable and timely forecast provides an important and extremely useful 
input in formulation of policies.   In India Cotton is a major commercial crop, but the productivity is 
found to be very low because it is prone to pest attacks and damaged largely by many pests. The 
Jassid, Amrasca (Sundapteryx) biguttula (Ishida) is one of the main pest of cotton crop. Since meteorological 
factors are highly responsible for pest/diseases incidence in crops, therefore, time series generalized linear 
model (ts-GLM) along with weather parameters may address appropriate solutions for early warning of 
pest/disease infestation for investigating and predicting pest/disease status. In this study data of jassids 
pest of cotton crops of Guntur region of Andhra Pradesh has been considered from 2008-2013 on standard 
meteorological week basis. Data set was divided into training and testing (last six weeks) data sets. The 
empirical result reveals that GLM-X model outperformed over GLM model for pest dynamics prediction. 

Abstract No. 987

Lepidopteran Pest Complex on Sapota

Sunitha Pola1,2, Sujatha Avvaru2, Rama Devi Puvvada2, Rajasekhar Marri2

1IARI, New Delhi, India.
2Dr.YSR Horticultural University ,Venkataramannagudem, India 
sunitha2020aphu@gmail.com

Studies were conducted on sapota pests at Horticultural Research Station, Dr.YSR Horticultural University, 
Andhra Pradesh during 2016-17. Observations were recorded on lepidopteran pest complex of sapota 
and percent bud damage was taken at weekly intervals on kalipatti variety of sapota. Five medium sized 
trees were selected in the orchard from which infested leaves, flower buds and fruits were collected 
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to identify the pests. Hundred buds from four directions were taken randomly and infested buds were 
counted  from each tree to calculate percent bud damage. The data obtained on percent bud damage 
was correlated with various weather parameters. Results revealed that during the cropping period (July to 
December i.e., 27th standard week to 3rd standard week) of sapota six lepidopteran species, leaf webber, 
Nephopteryx eugraphella Ragonot (Lepidoptera: Pyralidae); mid rib folder, Banisiamyrsus aliselearalis 
(Walker) (Lepidoptera: Thyrididae); bud borer, Anarsia achrasella Bradley (Lepidoptera: Gelechidae); fruit 
borer, Phycitaery throlophia Hampson (Lepidoptera: Pyralidae); pulp borer, Conogethes punctiferalis Guenee 
(Lepidoptera: Pyralidae) and seed borer, Trymalitis margarias Meyrick (Lepidoptera: Tortricidae) were 
reported to cause the considerable damage to tender leaves, flower buds and fruits of sapota. Percent 
damage of sapota buds due to attack of A. achrasella and P. erythrolophia was recorded in the range of 
10.0 per cent to 48.0 per cent with three peaks i.e., last week of July (44%), third week of September (48%) 
and last week of November (43%). Correlation analysis of sapota bud damage with weather parameters 
indicated that there was significant and positive relationship with evening relative humidity (0.706).

Abstract No. 1005

Rapid diagnosis of cucumber mosaic virus in banana plants by isothermal reverse 
transcription-recombinase polymerase amplification assay

Nishant Srivastava1, Reetika Kapoor1, Rakesh Kumar1, Shailender Kumar1, Saritha R.K.1, Sandeep Kumar2, 
Virendra Kumar Baranwal1

1Indian Agricultural Research Institute, New Delhi, India.2Orissa University of Agriculture Technology, Bhubaneswar, 
India 
vbaranwal2001@yahoo.com

Cucumber mosaic virus (CMV) is widespread plant virus infecting important vegetable, plantation and 
flower crops. Currently CMV is detected by ELISA and reverse transcription-PCR. ELISA requires polyclonal 
antibodies and is time consuming. PCR requires skilled man power and complex procedure of RNA 
isolation as well as thermal cycler. To overcome these constraints, a rapid and simple reverse transcription-
recombinase polymerase amplification (RT RPA) assay for detection of CMV was developed. Specific 
primer of 30-33 bp from conserved region of coat protein (CP) gene of CMV for basic RT-RPA and a probe 
to function in RT-exo-RPA assays was designed and synthesized. RT-RPA was accomplished in less than 
an hour while RT-exo-RPA in real time PCR cycler could be completed in 10-15 minutes using crude leaf 
extract template. CMV was detected as efficiently in symptomatic crude leaf samples in RT-RPA and real 
time RT-exo-RPA assay, as with purified RNA template in RT-PCR. To dispense the use of real time PCR, 
portable RT-exo-RPA assay was developed wherein alternative method for CMV detection was evaluated 
by direct viewing in UV transilluminator which provided comparable results with real-time RT-exo-RPA 
assay for symptomatic banana plant samples. Identical results were obtained for CMV infecting long 
pepper. The rapid and reliable diagnosis of CMV infection will be highly useful for virus indexing in plants 
including banana tissue culture certification programme.
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Abstract No. 1014

Application of rhamnolipid biosurfactant in the management of Maydis leaf blight 
disease of maize

Robin Gogoi1, Sunaina Bisht1, Nilam Sarma2, Suresh Deka2

1ICAR- Indian Agricultural Research Institute, New Delhi, India.2Institute of Advanced Study in Science and Technology 
(DST, GOI), Guwahati, India 
r.gogoi@rediffmail.com

Maydis leaf blight (MLB)caused by the Bipolaris maydis  (Cochliobolus heterostrophus) is a destructive 
disease of maize. Current pest management strategy relies heavily on synthetic pesticides which cause 
adverse effects on plants, beneficial microorganisms, contamination of environment and development 
of resistance in pathogens’ population. Biological control is, thus, being considered as an alternative and 
eco-friendly means to control plant diseases and reduce the use of chemicals in agriculture. Efficacy of 
rhamnolipids (RLs) biosurfactant was evaluated against  B. maydis in vitro and  in planta. Biosurfactant 
showed maximum inhibition (39.63%) in mycelial growth of B. maydis at 100 ppm followed by 50 ppm 
(32.96%) and 25 ppm (21.11%). Rhamnolipid was further evaluated in field against MLB using CM-600 
cultivar and applied different treatments (viz., seed treatment with biosurfactant @100 mg/lit, foliar 
spray @ 100 mg/lit, seed treatment with foliar spray @100 mg/lit and foliar spray with Mancozeb @ 2.5g/
lit as control). Among all the treatments, seed germination was highest (65.0%) in the seed treated with 
biosurfactant (@100 mg/lit) as compared to untreated check (60.0%). Maximum disease inhibition (26.9%) 
was found in biosurfactant seed treatment (@100 mg/lit) with foliar spray (@ 100 mg/lit). Highest grain 
yield (18.4 q/ha) was obtained in biosurfactant seed treatment (@100 mg/lit) with foliar spray (@ 100 mg/
lit). The exact mechanism of action of biosurfactant on fungal pathogens is under study.

Abstract No. 1024

Confirmation of pathogenic race of Bipolaris maydis causing maydis leaf blight of 
maize in India

Venkatesh Iddumu1, Robin Gogoi1, Firoz Hossain2, Rashmi Aggarwal1, A Kumar1, P.K. Mandal3

1Division of Plant Pathology, ICAR-Indian Agricultural Research Institute, New Delhi, India.2Division of Genetics, 
ICAR-Indian Agricultural Research Institute, New Delhi, India.3ICAR-NRC on Plant Biotechnology, New Delhi, India 
iddumuvenkatesh@gmail.com

Maydis leaf blight (MLB) caused by Bipolarismaydis (Cochliobolus heterostrophus) is a common lyoccurring 
disease in almost all maize growing areas of the world. Recently, data on variability in the pathogen’s 
infectivity and disease incidence is suggestive of genetic shift in the pathogen or introduction of new 
pathogenic race(s). For ascertaining the Indian race(s), present investigation was conducted. Four 
genetically different maize genotypes with cytoplasmic male sterility (CMS) -C (MGU-161QPV-C), -T (MGU-
345PV-T), -S (MGU-150Q-S) and CM-119 (fertile cytoplasm) were analyzed in two replications during 
kharif 2017 and 2018. During kharif 2017, fifteen isolates of B. maydis, and in 2018 twenty five isolates 
collected from geographically distant places of the country were used in race identification.Among four 
genotypes, MGU-161QPV-C with CMS-C showed highly resistant reaction followed by MGU-345PV-T 
(CMS-T) and MGU-150Q-S (CMS-S), whereas CM-119 showed highly susceptible reaction to all evaluated 
isolates of B. maydis. The present finding confirmed the prevalence of only the race-O of B. maydis in India 
and therefore, eliminated doubts about occurrence of other races, i.e. race-T and race-C. 
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Abstract No. 1026

Synthesis of pyrazole derivatives and their in-vitro antifungal activity against 
Rhizoctoniasolani.

Shannon N Sangma, Rajesh Kumar, Robin Gogoi
Indian agricultural research institute, New Delhi, India 
shannon.nengminza202@gmail.com

Pyrazoles represent an important class of nitrogen containing heterocycles in nature. Molecular frameworks 
of bioactive pyrazoles are used as lead compounds due to their diverse pharmacological and biological 
activities such as antibacterial, antifungal, antioxidant, anticancer, anti-leishmanial, hypotensive and 
anti-allergenic activities.To exploit the biological potential associated with pyrazole ring to develop new 
fungicidal agents, a series of pyrazole derivatives have been designed and synthesized in a two-step process 
as target structures followed by their evaluation for antifungal activities. Substituted benzaldehydes were 
reacted with substituted acetophenones in alcoholic base to yield respective chalcones which were washed 
and crystallized in warm methanol. The synthesized chalcones were reacted with hydrazine hydrate/
phenylhydrazine in the presence of acetic acid and refluxed for 6-8 hours to yield corresponding pyrazole 
compounds. In-vitro activity of pyrazole derivatives were evaluated against Rhizoctoniasolani by poison 
food technique at five concentrations. The results revealed that some compounds showed considerable 
anti-fungal inhibition at various concentrations. The study indicated that these pyrazole derivatives have 
potential to be developed as antifungal agents for the management of Rhizoctonia solani.

Abstract No. 1027

Effect of soil parameters on the dynamics of mobility of tetracyclines and oxytetracyclines 
in different soils.

Shannon N Sangma, Irani Mukherjee
Indian Agricultural Research Institute, New Delhi, India 
shannon.nengminza202@gmail.com

Tetracyclines (TC) and oxytetracyclines (OTC) antibiotics are extensively produced and mainly applied in 
livestock farming, for the purpose of treating diseases in animals and promoting growth rate. Only small 
amount of TCs and OTCs are absorbed during metabolism, and the majorities are excreted via faeces 
and urine in unchanged form. Their residues have been frequently detected in soils, sediments, surface 
water, ground water and waste water. Exposure to low levels of antibiotics and their transformation 
products in the environment could be toxic and cause dissemination of antibiotic resistant genes 
among microorganisms. Leaching studies have been conducted under laboratory conditions in order 
to understand the dynamics of tetracycline and oxytetracycline in soil and manures under laboratory 
conditions as influenced by different factors mainly water content, physical and chemical properties of 
soil and manures. The antibiotics were analyzed using HPLC. The analytical parameters were standardized 
separately for each compound. Limit of Detection (LOD) for both tetracycline and oxytetracycline were 
found to be 0.01 μg mL-1 (0.1 ng with 10 µL injection). Limit of Quantification (LOQ) for tetracycline 
and oxytetracycline in water and soil samples were found to be 0.05 μg mL-1. Around 8.7 and 5.5% of 
residues of tetracycline and oxytetracycline were present in leachate in Delhi soil and 6.22 and 3.68% in 
Meghalaya soil. With increase in addition of water, the antibiotics increasingly moved to lower depths in 
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Delhi (inceptisol) and Meghalaya (alfisol) soils. Antibiotics showed high mobility in Delhi soil, followed 
by moderate movement in Meghalaya soil.

Abstract No. 1029

Monitoring of mustard aphid using Remote Sensing based Hyper-spectral Signatures

Ashok Kumar Kanojia1, Karunesh Sukhla1, Ajanta Birah1, MS  Yadav1, Rahul Nigam2

1ICAR-NCIPM, Pusa Campus, New Delhi, India.2SAC-ISRO, Ahmedabad, India 
ak.kanojia@icar.gov.in

Crop yield losses in India due to pests and diseases are in the range of 15-25% (?? please check). The 
occurrence of pest and disease and managing the crop damage below economic threshold level is a 
major challenge. Timely monitoring and sampling of the crop to identify the onset of a pest or disease 
infection before it becomes epidemic through remote sensing based cropping interventions can pave 
way to new era of crop production. . Yield losses due to aphid (Lipaphis erysimi) may .go up to 97 per 
cent. The spectral properties of the infected plants change and can be captured by hyperspectral remote 
sensing. The present study is aimed at identifying the hyperspectral signatures for mustard aphid. The 
field observations for the study are from different villages of two locations namely Bharatpur (Rajasthan) 
and Mathura (Uttar Pradesh) to capture the hyperspectral data. Baseline observations of different selected 
locations for ground measurements were collected. The spectral signatures depict the aphid incidence 
using band-reflectance correlation and t-test. A number of vegetative indices were also computed to 
compare the effect of the pests.   It would help in better understanding the pest expression before it 
phenotypically expresses itself in the plant and crop damage exceeds threshold limit, besides, improving 
farm decision strategies for forecasting. Use of remote sensing (RS) and Geographic Information System 
(GIS) could be explored for analysis of satellite-based agro-met data products, mapping geographical 
distribution of pests and delineating the hotspot zones.

Abstract No. 1032

Fumigant efficacy of clove (Syzygium aromaticum L.) essential oil in preservation of 
wheat grains

Narendra Kumar
Amity Institute of Biotechnology, Amity University Haryana, Manesar, Gurgaon-122413, India
narendra.microbiology@rediffmail.com

The use of synthetic chemicals is a not only hazardous for the environment but also the consumers. 
Mycological analysis of wheat grains  through blotter and agar plate method revealed the presence of 14 
and 11 species of fungi respectively. In vitro volatile constituents extracted by hydro-distillation methods in 
the form of essential oils from 50 plant species were tested against the dominant fungi, Aspergillus flavus, 
A. niger, A. ochraceous and A. terreus. The two commercial fungicides were assessed for antifungal activity 
against all isolated fungi. Essential oil from buds of Syzygium aromaticum (Myrtaceae) had  maximum 
potential and high fungicidal effect.It was thermostable at 100° C for duration 50 min at its minimum 
inhibitory concentration (MIC) of 300 ppm.It showed broad fungicidal activity at 400 ppm inhibiting 
all fungi at 300ppm. In vivo studies revealed clove oil as an effective seed dressing and also fumigant 
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that was able to preserve the wheat grains for 6 months at 1.0 ml(1000 ppm) and 1.52 ml (1500 ppm) in 
airtight polyethylene bags of 1000 ml capacity holding 800 g wheat grains. It did not cause any changes in 
organoleptic taste of wheat grains after storage. Also no adverse effect on carbohydrate,protein etc. in seed 
contents. No phytotoxic effect was observed on seed germination, plant growth and foliage morphology. 
As determined by GC and GC/MS Clove  oil contained Eugenol, Eugenol Acetate, β-caryophyllene as a 
major component.

Abstract No. 1041

Fungicidal efficacy of copper nanoparticles synthesized by biological and chemical 
methods against Fusarium verticillioides causing stalk rot of maize

Lham Dorjee1, Robin Gogoi1, Rajesh Kumar2, Deeba Kamil1, Ankita Verma2

1Division of Plant Pathology, Indian Agricultural Research Institute, New Delhi, India.2Division of Agricultural 
Chemicals, Indian Agricultural Research Institute, New Delhi, India 
lamdorg12@gmail.com

Pathogenic fungi pose a major threat to crop production. The conventional disease management practices 
like the application of chemicals have an appalling detrimental effect on other living beings and the 
environment for their high toxicity and residual activities of non-biodegradable nature. Therefore, an 
alternative eco-safe antifungal agent like bio-based nano-materials is needed to combat plant pathogens. 
We synthesized copper nanoparticles (CuNPs) employing biological and chemical methods. In biological 
method, Macrophomina phaseolina (MP, host maize)was used in CuNPs synthesis and then characterized 
the NPs using spectrophotometer and Transmission Electron Microscope (TEM). A progressive increase 
in absorbance with the increase in reaction time in the MP supernatant indicated formation of CuNPs. 
TEM analysis further measured the size of CuNPs ranging from 8 to 90 nm. In the chemical method, 
sodium borohydride (NaBH4) was used as a reducing agent and polyethylene glycol (PEG 8000) as 
capping agent. Ascorbic acid was also used as reducing agent and for maintaining pH of the solution. 
The size of chemically synthesized CuNPs ranged from 12-80 nm. In both methods, CuSO4was used as a 
precursor. Antifungal activity of CuNPs was evaluated in vitro against Fusarium verticllioides (host maize) 
at 20, 50, 80, 100, 200, 300, 400 and 500 ppm which exhibited 100 percent growth inhibition in three 
highest concentrations. Nanoscience holds strong potentiality to revolutionize agriculture sector but it 
draws various setbacks including ethical issues. To deal such sensitive issues certain technologies are to 
be developed like activation of NPs in contact with target pathogens only.

Abstract No. 1044

Molecular characterization and diagnostics for effective management of viral diseases 
in sugarcane

Rasappa Viswanathan1, B. Parameswari2, K. Nithya1, T. Raja Muthuramlingam1, D. Neelamathi1

1ICAR-Sugarcane Breeding Institute, Coimbatore , India. 
2ICAR-Sugarcane Breeding Institute Regional Centre, Karnal, India 
rasaviswanathan@yahoo.co.in

Sugarcane (Saccharumspp hybrid) is an important field crop in India and many other countries under 
varied agroclimatic conditions. Vegetative propagation favours carryover of different pathogens through 
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seed canes and this leads to spread of the diseases in the main field.  Increasing virus titer in the canes 
severely affects cane growth and this leads to varietal degeneration in elite varieties, thus severely affecting 
sugarcane cultivation. Hence, identification of healthy seed using molecular diagnostics tools become 
the starting point for disease management in sugarcane. In this context, molecular characterization of 
viruses causing mosaic Sugarcane mosaic virus (SCMV) and Sugarcane streak mosaic virus (SCSMV), leaf 
fleck by Sugarcane bacilliform virus (SCBV) and yellow leaf by Sugarcane yellow leaf virus (SCYLV) was done 
based on complete genome analyses. Characterization of the viruses into new genus, species, strains and 
genotypes aided in developing molecular tools especially PCR and RTqPCR assays, RT-LAMP, recombinant 
antisera for the viruses and duplex/multiplex RT-PCR assays for the viruses. With the advancements in 
molecular diagnosis, impact of these viruses was clearly established in sugarcane. Further, these assays 
have aided in the production of healthy planting materials through tissue culture techniques. Now it is 
established that tissue culture derived planting materials free from the viruses exhibit varietal vigour and 
by this approach the viral diseases can be efficiently managed in sugarcane. Under Indian context, all the 
viruses were characterized based on complete genomes for the first time and existing variability among 
the viruses has been brought out.

Abstract No. 1066

Serine protease inhibitor from Phaseolus vulgaris L. Baspa cultivar: A potential candidate 
to protect crop plants from herbivory /pathogenic infection

Amarjit K Nath, Subash Chand
Dr YS Parmar University of Horticulture & Forestry, Nauni, Solan, India 
nathamarjit60@gmail.com

Crop losses due to pathogens are often more severe in developing countries as compared to developed 
countries. Alternaria and Fusarium are the most common fungal species associated with growth and 
damage to food crops in the field. Most destructive insect pests are Lepidopteran. The trypsin inhibitor 
protein partially purified from seed flour extracts of Phaseolus vulgaris L. Baspa cultivar inhibited gut 
proteases of Helicoverpa armigera,Spodoptera litura Fab. and Pierisbrassicae. When sprayed on egg masses 
of Pierisbrassicae, it inhibited egg hatching potential. The growth of neonate larvae fed on cabbage leaf 
discs coated with inhibitor protein was inhibited. The survived larvae of treatment failed to form adults. 
Partially purified trypsin inhibitor protein inhibited the growth of a variety of plant pathogenic fungal and 
bacterial strains and is therefore excellent candidates for the development of novel antimicrobial agent. 
The inhibitor gene was isolated from seeds using designed primers, ligated in pJET 1.2/blunt cloning 
vector and used for transformation of E. coli top 10 cells. Trypsin inhibitor gene insert of 370 bp in putative 
transformed bacterial colonies was confirmed. It was integrated into plant expression vector pBI 121 and 
its expression was seen in E. coli cells. It was integrated into pET23a (+) heterologous expression vector. The 
extracted recombinant protein was purified using Ni-NTA column and a protein band of    approximately 
12 KDa on 12% SDS-PAGE. Accession number KX703026 was allotted to nucleotide sequence submitted. 
Inhibitor protein gene could be used for development of insect pests/pathogen resistant transgenic plants. 
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Abstract No. 1070

PVsiRNAdb: Plant virus siRNA database (http://www.nipgr.res.in/PVsiRNAdb/)

Nikita Gupta, Shafaque Zahra, Ajeet Singh, Shailesh Kumar
National Institute of Plant Genome Research, New Delhi, India 
shailesh@nipgr.ac.in

Regulation of gene expression is under control of many of the factors, in which ribonucleic acids 
interference (RNAi) mechanism has been proved to be an important regulator at both transcriptional 
and post-transcriptional level. RNAi mechanism provides the anti-viral resistance to plants, in which 
virus-derived small interfering RNAs (vsiRNAs) is a well-known component. Databases like VIRsiRNAdb, 
siRNAdb, and HIVsirDB, which are currently available online associated with siRNAs during viral infection 
in humans. Contrary, the ‘PVsiRNAdb (http://www.nipgr.res.in/PVsiRNAdb)’ is a manually curated plant-
exclusive web-portal having comprehensive information relevant to vsiRNAs found in diverse virus-infected 
plants collected from available published literature. PVsiRNAdb contains detailed and comprehensive 
information for each vsiRNA sequence. Apart from the core information consisting of plant, tissue, virus 
name, and vsiRNA sequence, additional information of each vsiRNAs (map position, length, coordinates, 
strand information and predicted 2-D structure) may be of high utility to the user. In a very user-friendly 
working manner, different types of search and browse modules with three -tools namely BLAST, Smith-
WatermanAlign and Mapping are provided at PVsiRNAdb. The information in this plant exclusive database 
is very useful for the researchers to explore the complex plant and virus interactions as well as to develop 
virus-resistant varieties.

Abstract No. 1074

Drug repurposing approach to identify novel inhibitors for targeting DNA gyrasein : 
Insights from Biophysical and Biochemical Studies

Balasubramani G L, Rinky Rajput, Abhinav Grover
Jawaharlal Nehru University, New Delhi, India 
glbala87@gmail.com

Drug repurposing has gained momentum globally and become an alternative avenue for identifying new 
drugs against plant pathogens.  To address the plant pathogens problem, drug repurposing approach 
was adopted to screen FDA-approved drugs by virtual screening and binding free energy calculations to 
identify novel inhibitors against target enzyme, DNA gyrase. Screening of compounds was done against 
the active site of DNA gyrase, the region of ATP binding (N-terminal domain) pocket on gyrase B subunit. 
A total of four compounds (Drug97, Drug45, Drug77, Drug38) tightly binds to ATPase binding pocket of 
gyrase B was identified. These compounds were simulated using GROMACS; the results generated were 
subjected to molecular mechanics-Poisson Boltzmann surface area (MM-PBSA) calculation. Docked results 
shows binding energy for drugs (Drug97, Drug45, Drug77, Drug38) as -9.94, -9.93, -9.69 and -8.87 kcal/mol. 
MM-PBSA predicted the binding free energy of the drug97, drug45, drug77 and drug38 to be -1123.18, 
-1025.211, -1016.250 and -339.745 kcal/mol, respectively. These four compounds showed equilibrium 
dissociation constant, kD values of 2.1-53.0 µM. Among them, drug97 shows kD values of 2.1±0.17 µM. 
The results suggest that the screened compounds binds to the ATPase domain of gyrase B subunit and 
inhibits gyrase catalytic cycle. This finding indicates all the identified compounds represents potential 
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scaffolds for further optimization of novel antibacterial agents.

Abstract No. 1087

Persistence behaviour of Sulfadiazine in Soils

Sutanwa Saha, Irani Mukherjee
ICAR-Indian Agricultural Research Institute , New Delhi, India 
sutanwasaha290@gmail.com

Sulfadiazine is second most important antibiotic in livestock farming. During metabolism in the livestock 
less amount of sulfadiazine is absorbed and the majority is excreted via faeces and urine which is utilized 
as manures. This antibiotic residue has been frequently detected in soils, sediments, surface water, 
ground water and waste water. Exposure to low level antibiotics and their transformation products in the 
environment could be toxic and cause dissemination of antibiotic resistant genes among microorganisms. 
Persistence study of sulfadiazine has been conducted under laboratory conditions as influenced by different 
factors mainly water content, physical and chemical properties of soil and manures. Standardization of 
analytical methods was done for sulfadiazine from soil and water samples.  Samples of soil and water 
were processed and analyzed by HPLC at 270 nm (lmax). Limit of detection (LOD) for sulfadiazine found 
to be 0.005 μg mL-1 (0.05 ng with 10 µL injection). Limit of quantification (LOQ) for sulfadiazine in water 
and soil samples were found to be 0.05 μg mL-1. Comparative persistence of sulfadiazine was studied in 
Inceptisol, Alfisol and Inceptisol at 10 µg g-1 fortification under three different moisture regimes. Residues 
persisted beyond 90 days and were undetected after 120 days in all the treatments. The half-life values 
ranged from (T1/2) 51.0, 48.7 and 35.8 days under various moisture conditions for sulfadiazine in inceptisol 
(Delhi), inceptisol (Agra) and alfisol. The results revealed that sulfadiazine has highest persistence in 
inceptisol (Delhi) in aerobic conditions followed by inceptisol (Agra) and alfisol.

Abstract No. 1094

Drift resistant graphene oxide nano-stickers for targeted pesticide delivery and crop 
pest control

Sandeep Sharma, Vijaya kumar Shanugham, Sanjay Singh
Institute of Nano Science and Technology, Mohali, India 
vashishthdeep@gmail.com

Pesticides are the key components in the agricultural production. However, commercially available 
formulations are associated with several disadvantages like poor targeting, non target accumulation and 
drift loss. In this work, copper selenide decorated graphene oxide (GO) nano-composite was prepared for 
pesticide loading and targeted pesticide delivery. The GO was synthesized by Hummer’s method and the 
composite was synthesized by hot injection method. The GO was used because of high surface area and 
its ability to release the bound pesticide under specific conditions. Metal domain is chosen because it 
can increase pesticide efficiency by complementing rGO photo thermal property that leads to enhanced 
pesticide release under sunlight in diurnal pest and acts as photo catalyst as well. The nano-composite 
shows huge pesticide loading and targeted pesticide delivery under conditions that mimics the conditions 
inside the pest. The composite bound pesticide shows drift resistance from leaf surface as confirmed by 
GC-MS, thus resulting in less environmental pollution. Pesticide loaded composite showed increased pest 
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(Pierisrapae larvae) mortality, compared to the pesticide emulsion and lead to the slow degradation of 
remaining pesticide in the field.

Abstract No. 1108

Profiling of volatile secondary metabolites of Chaetomium globosum for potential 
antifungal activity against soil borne fungi

Rakesh Kumar, Aditi Kundu
ICAR-Indian Agricultural Research Institute, New Delhi, India 
rakeshmund94@gmail.com

In recent years, biological control of soil borne pathogen has received increasing attention as a 
promising candidate or alternative option to chemical control. The saprophytic ascomycete, Chaetomium 
globosum Kunze: Fr. is considered as a potential antagonist of several plant pathogens. Therefore, the 
present research has been undertaken to identify various bioactive secondary metabolites for their 
potential activity against soil borne phytopathogens. 

Four isolates of C. globosum  has been screened against Sclerotinia sclerotiorum, Sclerotium rolfsii 
and Rhizoctonia bataticola by dual culture technique. Production of selected isolate (CG-5157) has been 
carried out in Potato Dextrose Broth. Culture filtrate was sequentially extracted by cold extraction process 
with petroleum ether followed by ethyl acetate and methanol. Extracted solvents were evaporated 
under reduced pressure below 40°C in rotary evaporator to obtain various concentrates. Fungicidal 
activity was carried out in-vitro against the same fungi using poisoned food technique to determine the 
percent inhibition. Petroleum ether concentrate was found to be most effective against S. sclerotiorum 
with inhibition of 74.1% followed by ethyl acetate concentrate (51.1%) at100 µg mL-1. Petroleum ether 
concentrate was subjected to GC-MS analysis to identify major bioactive metabolites. Various hydrocarbons, 
phenols, terpenoids and sulphur compounds were identified in the concentrate, representing 73.6% of 
the total concentrate. Among these, 4-methyl-(1,5-dimethyl-4-hexenyl-benzene (9.3%), tetradecane 
(6.8%), dodecane (6.3%), hexadecane (6.1%), β-bisabolene (3.5%), dimethyl-propyl-disulphide (1.34%) 
were identified as major components. Suitable microbial spore based formulation incorporating bioactive 
volatile organic extractives may be developed for efficient control of S. sclerotiorum.

Abstract No. 1111

Emergence patterns of grape stem borer Celosterna scabrator Fab.(Cerambycidae: 
Coleoptera) and correlation with weather parameters.

Sunitha N.D
UAS, GKVK, Bengaluru, India. UAS, Dharwad, India 
sunithand@uasd.in

Stem borer of grape C. scabrator is becoming one of the limiting factor in grape cultivation in the recent past 
in grape growing areas of Northern Karnataka (India). The pest was known to cause 90.00 percent grape 
vine damage and more than 50.00 percent reduction in fruit yield. Both adults and grubs cause the damage. 
Adults cause damage through scraping and gnawing the tender shoots and twigs. Grubs cause significant 
damage by tunneling in both directions from the entry point and affecting greatly the translocation of 
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nutrients leading to wilting of grape plants with drastic reduction in fruit yield. Studies were conducted 
between 2015-17 on emergence patterns of adults of C.  scabrator  in the grape orchards of Vijayapura 
district of Karnataka state. Studies indicated that C. scabrator has staggered emergence patterns and their 
first emergence was observed between 26th SMW and 32nd SMW at different locations studied and  continue 
to emerge up to 52nd SMW Grubs were active in vine orchards for a period of 6-8 months and the period 
of their activity depended on emergence of adults. The emergence of adults was negatively correlated 
with maximum temperature (r= -0.346 and p =0.003), positively correlated with minimum temperature 
(r= 0.0244 and p=0.8055) ,maximum relative humidity (r=0.386 and p=<0.00001)  and minimum relative 
humidity (r= 0.423 and p=<0.0001 ),negatively correlated with sunshine hours (r= -0.266 and p=0.0063,) 
and positively correlated with rainfall(r=0.135 and p=0.1687). 

Abstract No. 1115

Effect of chlorantraniliprole on biological parameters of Spodoptera litura

Mohammad Shafiq Ansari, Ejazul Haq, Surendra Singh Shekhawat, Rabiya Basri
Department of Plant Protection, Aligarh Muslim University, Aligarh, India 
mohdsansari@yahoo.com

Effect of 0.0002% chlorantraniliprole was studied on biological parameters of Spodoptera litura (Fab.) on 
two generations through treated leaf disc (3 mm) which were offered to first instar to feed then fresh 
leaves provided until pupation. Emerged males and females were kept in jars for mating and oviposition. 
Survivorship was 40 days in untreated but 35 and 33 days in I and II generations, respectively in treated 
group. Oviposition period was 10 days in both generations in untreated whereas 7 and 6 days in treated 
groups, respectively. Highest natality was on pivotal age of 37.5th day where 79.487 and 72.222 females/
female was borne in I and II generations, respectively in untreated and decreased in treated groups. 
Potential fecundity was higher in I(619.16 females/female/generation) than II (609.83) generations in the 
untreated but 380.30 and 306.55 in I and II generations, respectively in treated groups. Net reproductive 
rate was significantly higher in II than I (100.70) generations in untreated and higher in I than in II 
generations (44.33) in treated groups. Intrinsic rate of increase was 0.1303 female/female/day in I and 
0.1400 for II generations in untreated while non-significant in both generations in treated groups. Mean 
generation time was non-significant in untreated while significantly differed between treated groups. 
Doubling time was significantly/non-significantly same in both treated/untreated generations. It implies 
that chlorantraniliprole significantly affects biological parameters of S. litura between two generations.

Abstract No. 1123

Pesticide utilization in vegetables and its poisoning: A case study from eastern Nepal

Dikshit Poudel1,2, Shilpa Adhikari1, Nasib Koirala1, Pramod Kumar Rijal2

1Agriculture and Forestry University, Rampur, Chitwan, Nepal, Bharatpur, Nepal.
2Prime Minister Agriculture Modernization Project, Biratnagar, Nepal 
dikshit.pdl@gmail.com

The study is an attempt to scrutinize the burgeoning risk situation, poisoning effects of pesticide use 
and management that can be adapted to lower its risk. Pre-tested interview schedule was entertained 
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among 40 commercial and 15 subsistent vegetable farmers at Jahada Rural Municipality, Morang during 
January- February 2018; the Koshi Zonal Hospital, Biratnagar and research reviews were inspected along 
with analysis of trends on Rapid Bioassay on Pesticide analysis (RBPR) conducted at Kalimati Vegetable 
Market, Kathmandu on commodities transported from eastern Nepal. The results depict the awareness of 
the color-coding mark pertaining to the pesticide level was significantly different (5.91**, p<0.05) among 
commercial and subsistent farmers, and still 90.90% use the pesticides. Tomato, cauliflower, and bean 
products were reported with the highest pesticide residue. People are discouraged using IPM practice 
because of its confounding procedure and lack of training- trained ones (21.81%) are more concerned 
while non-trained are neglecting the method and dose of application. Whilst they felt an acute effect, 72% 
reported the spraying time to be 10 am - 2 pm in the day and 80% reported higher pesticide use during 
the winter season. Similarly, the pesticide poisoning cases were higher - patient (most of which were 
farmers) affected due to haphazard spray and other revealing consumption of pesticide residue. Finally, 
after discussion with concerned stakeholders, technical officers, progressive farmers, and wholesalers, 
IPM was the best tool that encouraged pesticide use to the minimum amount necessary and was found 
significant from the viewpoint of plant and human health.

Abstract No. 1125

Isolation, identification of PCP degrading microbes from tannery effluent: Assessment 
of microbial isolates for remediation

Namrata Laskar, Irani Mukherjee, Bipasha Sarkar
Indian Agricultural Research Institute, New Delhi, India 
laskarnamrata3@gmail.com

Pentachlorophenol (PCP) is a polychlorinated phenol, recalcitrant in nature and produces toxic effect due 
to the inhibition of oxidative phosphorylation. Owing to the biocidal properties of PCP towards bacteria, 
fungi, algae and mould, in India PCP is used in tannery industries, pulp and paper mills etc. The discharge 
of these industrial effluents contaminated with residual PCP in local water ways, resulted in a serious 
problem of pollution caused by PCP. Therefore it is important to assess the potential of bacterial strains 
for their ability to degrade PCP. In view of this purpose, soil and sediment samples were collected from the 
bank of effluent disposal channel of tanneries located in Tangra region of Kolkata, West Bengal. Bacterial 
strains having ability to degrade PCP were isolated through serial dilution technique. Identification of 
two isolates: Bacillus aquimaris and Bacillus cereus; was done through 16S rDNA sequencing. Transmission 
Electron Microscopy (TEM) was also done for these two isolates. To evaluate the effect of Bacillus aquimaris 
on degradation of PCP, dissipation pattern of pentachlorophenol in unsterilized, sterilized and bacteria 
inoculated soil at 10 μg g-1 fortification level of PCP was studied. The study indicated that dissipation of 
pentachlorophenol was faster in bacteria inoculated soil (T1/2 13.68 days) followed by unsterilized soil 
(T1/2 37.63 days) and sterilized soil (T1/2 60.2 days). The bacterial isolates singly or as consortium may be 
used for remediation of contaminated soils. 
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Abstract No. 1158

Steinernema sirsaensis n. sp., a new entomopathogenic nematode (Nematoda: 
Steinernematidae) from district Sirsa, Haryana

K Kranti K V V S
IARI, New Delhi, India 
krantihau@gmail.com

The new species of entomopathogenic nematode Steinernema sirsaensis that belongs to the ‘bicornutum’ 
group in having two horn-like cephalic structures, has been described from district Sirsa, Haryana and 
was collected from soil around the roots of khejri tree Prosopsis cineraria (L.) Druce. S. sirsaensecan be 
diagnosed in having large first generation adults (1504.2 (1152.2- 1914) μm males; 13,941.4 (8275- 19761.7) 
μm females), higher values for E% (370.7 (261.7- 435)) and SW% (201.7 (145.2- 254.8)) and only six ridges 
in infective juveniles. The present species can be differentiated from S. abbasi and S. bifurcatum having 
IJs body length > 550 μm and from S. bicornutum, S. ceratophorum and S. unicornum in < 700 μm and 
comes close to S. pakistanense, S. riobrave and S. yirgalemense. However, it can be differentiated from S. 
pakistanense in having 6 ridges compared to eight ridges in the lateral field, longer first generation males 
(1504.2 (1152.2- 1914) μmvs 1375 (1163- 1505) μm), excretory pore relatively posterior (87.1 (75- 102) μmvs 
81 (72- 92) μm) and smaller gubernaculum (36.1 (29- 42) μmvs 41 (36- 45) μm). SEM studies confirmed 
two horn like structures on the cephalic region and on the lateral side 2 ridges are splitting into four and 
further to six in the mid body region. Further the six ridges amalgamating to four and then to six in the 
tail region. Hence the formula for lateral field is 2,4,6,4,2. SEM photographs also confirmed the presence 
of 25 genital papillae.

Abstract No. 1160

Genetic diversity and molecular characterization of phytoplasma strains associated 
with fruit species in India

Manish Kumar1,2, Swarup Mishra2, Surabhi Mitra2, Priyam Panda2, Rihne T3, Gurivi Reddy2, Hemavati 
Ranebennur2, G P Rao2

1Division of Plant Pathology, Agricultural Research station, Mandor, Agriculture University, Jodhpur , Jodhpur, India. 
2Division of Plant Pathology, Indian Agricultural Research Institute, Pusa Campus, New Delhi , New Delhi, India. 
3Division of Floriculture and Landscaping, Indian Agricultural Research Institute, Pusa Campus, New Delhi , New 
Delhi, India 
sharma90manish@gmail.com

Phytoplasma suspected symptoms of  little leaf and leaf yellowing  in litchiandpomegranate;leaf 
yellowing in guava; phyllody in mango; leaf yellowing and reddening in grapes and leaf yellowing and 
declining in apricot were observed during survey of farmers/ horticultural departments fruit’s orchards 
and experimental fields at Delhi, Pune and Jammu during 2016- 2017. Presence of phytoplasmas was 
detected in all the sixteen samples collected from six symptomatic fruit species in Delhi, Jammu and 
Pune using polymerase chain reaction with phytoplasma specific primer pairs (P1/P7, R16F2n/R16R2n). 
Pair wise sequence comparison and phylogenetic relationship of 16S rRNA gene sequences of all the 
phytoplasma isolates confirmed the association of three different phytoplasma groups (16SrI, 16SrII and 
16SrXI) in these fruit plants species. ‘Ca. P. aurantifolia’ (16SrII-D) association was confirmed with litchi 
and guava at Jammu and pomegranate and mango at Delhi. ‘Ca. P. asteris’ (16SrI) was found associated 
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with apricot leaf yellows and declining disease at Jammu. However, pomegranate with leaf yellows at 
Baramati, Pune and grape showing leaf reddening and yellowing at IARI, Delhi and Baramati, Pune was 
found associated with ‘Ca. P. oryzae’ (16SrXI). Further virtual RFLP analysis of 16S rDNA sequences of the 
phytoplasma isolates identified in fruit species allowed finer classification of the identified phytoplasma 
strains into 16SrII-D, 16SrI-B and 16SrXI-B subgroups. The phytoplasma reports of 16SrI-B subgroup 
on apricot, 16SrII-D subgroup on guava, pomegranate and mango and 16SrXI-B on pomegranate and 
grapevine are the first records from the world.

Abstract No. 1161

Identification of citrus greening diseases in North and West districts of Tripura, India

Surabhi Mitra1, Prasenjit Debnath2, Amar Bahadur2, Sukhen Chandra Das2, G P Rao1

1Division of Plant Pathology, ICAR- Indian Agricultural Research Institute, Pusa Campus, New Delhi, India. 2College 
of Agriculture, Tripura, India 
surabhimitra19@gmail.com

A survey of citrus orchards in 2017-18 located in districts of North and West Tripura was conducted to 
confirm the incidence and distribution of citrus greening disease. Ten citrus orchards and symptoms of 
greening (sectorial chlorosis), mottling, yellowing and vein yellowing were found in older leaves. Infected 
trees were sparsely foliated and showed extensive twigs dieback. Infected fruits from symptomatic plants 
were small and deformed with a bitter taste. Greening disease pathogen (Ca. L. asiaticus) was identified 
initially by visual symptoms in the fields which were subsequently confirmed by polymerase chain reaction 
(PCR) using ‘Ca. L. asiaticus spp.’ specific primers (OI1/OI2c, A2/J5) resulted in an amplified product of 
1160bp and 703bp, respectively. Results of the survey indicated that the incidence of greening disease 
in North Tripura district (Kanchanpur, Panisagar) varied from 80 - 100% and was more severe in sweet 
orange local cultivar, Khasi mandarin (100%) and less disease severity was observed with Acid lime and 
Assam lime (20% for each), while in West Tripura district (Mohanpur, Mandwi), disease incidence ranged 
from 40-60% with highest, up to 60 %, disease incidence recorded in Musammi. Our results suggested 
that all the Citrus species in North Tripura district (Kanchanpur, Panisagar) was most severely infested 
and infected with citrus greening diseases in comparison to West Tripura districts. No resistance against 
the greening disease in any of the citrus species was noticed at the surveyed locations.

Abstract No. 1162

Identification and development of multiple markers for wheat disease management

Sangeeta Gupta1,2, Rashmi Aggarwal1, Sapna Sharma1, Malkhan S Gurjar1, Mahender S Saharan1, Bishnu 
M Bashyal1

1Division of Plant Pathology, Indian Agricultural Research Institute/ICAR, NEW DELHI, India.2WOS-A, DST, New Delhi, 
India 
sangeeta0807@gmail.com

Wheat (Triticum aestivumL.), belonging to family Poaceae is one of the major cereal cultivated worldwide. 
The world acreage under wheat crop is 218 million hectare with production of 740 million tones and 
average yield of 3394 kg/ha.  India stands second with the production of 94.7 million tons ((FAO 2016-2017). 
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Diseases are main constraint in wheat production. Major diseases as leaf blight, rusts, Karnal bunt and 
loose smut, while some minor diseases as powdery mildew, head blight and few storage pathogens are 
of major importance. In order to minimize the disease induced damages and to maximize production the 
early detection of diseases are imperative. Amplification of conserved genes in all pathogens, their multiple 
sequence alignment (ClustalW program) and phylogenetic studies (Mega 7;http://www.megasoftware.
net) reveals variable regions among different pathogens. These regions are used for developing pathogen 
specific marker. In present study we used four set of primers for amplifying four conserved genes i.e., 
ITS region, Translation elongation factor (tef gene), Glyceraldehyde 3-phosphate dehydrogenase gene 
(GAPDH) and Beta tubulin. ITS region divided all pathogens into two major clusters with 26 % variability. 
While tef gene showed more than 25% variability among different genera with 10% variability among 
different species of Fusarium. GAPDH gene showed >30% variable sequences among different genera 
and beta tubulin gene showed variability in the range of 15 to 30% among different genera while among 
different Puccinia spp. itwas 18%. This study provided multiple variable regions for developing multiple 
markers and probes for detecting several pathogens at the same time and place

Abstract No. 1181

Monitoring of insecticide resistance in rice brown plant hopper Nilaparvata lugens 
(Stal.) population of Nalgonda District- Telangana State

Jhansi Lakshmi Vattikuti, Mohan M, Gururaj Katti
ICAR-Indian Institute of Rice Research, Hyderabad, India 
jhansidrr@yahoo.co.in

Brown plant hopper- BPH Nilaparvata lugens (Stal) has become a serious problem causing severe 
yield losses in thousands of acres for the past 6to7 years in Nalgonda district- Telangana India due to 
indiscriminate use of insecticides. There is significant decline in efficacy of neonicotinoids and buprofezin 
against BPH. Insecticide resistance monitoring should form a part of BPH management strategy to 
overcome this problem. The present study was undertaken by collecting field populations from Nalgonda 
district rearing in IIRR-greenhouse to assess bioefficacy and insecticide resistance development. The test 
insecticides include imidacloprid17.8SL, thiamethoxam25WG, dinotefuran20SG, monocrotophos36SL, 
acephate75WP, dichlorovas76EC, chlorpyriphos20EC, fipronil5SC. Pymetrozine25WG, buprofezin25SC 
and Ethiprole40%+Imidacloprid40%-80WG.

BPH was released on rice plants sprayed with insecticidal formulations at different concentrations, mortality 
was assessed after 24, 48, 72 hours exposure. Final concentrations were chosen after initial exploratory 
trials. LC50 and LC90 values were computed using POLO software. IIRR greenhouse BPH not exposed to 
insecticides served as susceptible strain. Resistance ratios (RR) were calculated at LC50, LC90 levels with 
field BPH as resistant strain. 

Nalgonda BPH population acquired very high level of resistance to buprofezin (1409fold), imidacloprid 
(352to661 fold) and high level of resistance to thiamethoxam (50to138 fold) and -(222to431 fold). This 
population was susceptible to dinotefuran (RR 1.5to3.6), monocrotophos, dichlorvos, chlorpyriphos and 
acephate (RR=0.28to2.0).  For fipronil and pymetrozine, the  resistance  ratios were 1.4to1.9 and 1.2to1.6, 
respectively. Insecticide resistance management strategies are described in brief.  
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Abstract No. 1182

Toxicity variation of insecticides against Thrips palmi Karny (Thysanoptera:Thripidae) 
under laboratory conditions

Timmanna H1, Suresh Nebapure1, Basavaraj YB1, Chitra Srivastava2

1Scientist ICAR-IARI, New Delhi, India.2Emiratus, ICAR-IARI, New Delhi, India 
thimsento@gmail.com

Melon thrips(Thrips palmi Karny) is known to be a major vector . of plant tospoviruses viz., Groundnut bud 
necrosis tospovirus and watermelon bud necrosis tospovirus which are causing significant economic yield 
losses in most of the solanaceous and cucurbitaceous crops in India. These tospoviruses are exclusively 
vectored by T. palmi Karny. The present study was undertaken with an objective of assessing the toxicity 
variation of three commonly used insecticides against thrips. The technical grade insecticides of spinosad, 
imidacloprid and fipronil were evaluated on adults of T. palmiKarny under laboratory conditions. Thrips 
populations were collected from different solanaceous and cucurbitaceous crops of vegetable fields 
of IARI, and identified with key morphological characters (Bhatti, 1980; Mound et al., 1996). Identified 
thrips were individually reared on brinjal plants under insecticide free environment and used for the 
bioassay studies. The stock solutions of technical grade insecticides were prepared in acetone and seven 
different concentrations (ranging from 0.1 to 1000 ppm) of each insecticide were assessed. French bean 
pod dip bioassay method (IRAC Susceptibility Test Method-010) was followed with slight modification. 
The experiment was conducted in four statistical replicates. Probit analysis results revealed that, the 
spinosad was found to be more toxic insecticide with higher per cent mortality (LC50=28.078) followed 
by Imidacloprid (LC50=36.484) and Fipronil (LC50=54.726). Thus our study suggests that, the spinosad will 
be more effective insecticide to control thrips as compared to imidacloprid and fipronil.

Abstract No. 1185

Screening of indigenous Bt isolates for lepidopteran toxic cry genes

M Kaviya Priya, N Balakrishnan
Department of Plant Biotechnology, CPMB&B, Tamil Nadu Agricultural University, Coimbatore, India 
kaviyapriya9696@gmail.com

Crystal proteins from the gram-positive, spore forming bacterium Bacillus thuringiensis (Bt) are toxic to 
wide range of insects. These insecticidal crystal proteins are encoded by cry genes of Bt. The identification 
of crystal protein encoding genes are essential to generate the transgenic plants which confer resistant 
to insect pests. Sixteen indigenous Bt isolates were screened by polymerase chain reaction to detect 
the presence of cry genes (cry1, cry2Aa1, cry2Ab1, cry9) using gene specific primers. Out of 16 isolates, 
three isolates (T20, 29 and T191) showed the presence of cry1; one isolates (T29) showed the presence of 
cry2Aa1. None of the isolates were positive for cry2Ab1 and cry9. The colony and crystal morphology were 
studied in these isolates.   The colony in most of the isolates was creamy white in colour with fried egg 
type and circular in shape with entire margin. The isolates showed crystalline inclusions of bipyramidal, 
cuboidal and spherical in shape. These positive Bt Isolates were further characterized by SDS-PAGE. These 
isolates showed the presence of about 130 kDa (Cry1) and 65 kDa (Cry2) proteins. Bioassay was performed 
against spodoptera frugiperda using crude spore crystal mixture and the mortality was recorded as 100%.
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Abstract No. 1196

Blast resistance in Indian rice land races: Genetic dissection by gene specific markers

Aravindan S1, Manoj Kumar Yadav1, Prabhu karthikeyan S R1, Keerthana U1, Raghu S1, Sankari Meena K1, 
Priyanka Priyadarshinee2, Meera Kumari Kar1, Anandan A1, Parameswaran C1, Prakash Chandra Rath1

1ICAR National Rice Research Institute, Cuttack, India.2Ravenshaw University, Cuttack, India 
aravindgobi@gmail.com

Rice blast disease caused by the fungus Magnaporthe oryzae is one of the most devastating disease 
causing enormous losses worldwide. The exploitation of R genes against the blast disease is the most 
widely adopted for the control of this disease. Therefore, understanding of genetic diversity of R genes is 
important to explore existing diversity preserved in the land races which are well–known reservoirs for 
biotic stresses.In the present study, the genetic diversity at twenty-four most significant blast resistance 
gene loci using twenty-eight gene specific markers were investigated in land races originated from nine 
diverse rice ecologies of India. Based on phenotypic evaluation, land races were classified into three distinct 
groups: highly resistant (21), moderately resistant (70) and susceptible (70). The land races harbour a range 
of five to nineteen genes representing blast resistance allele with the frequency varying from 4.96% to 
100%. The cluster analysis grouped entire land races into two major groups. The population structure 
analysis and principal coordinate analysis used to analyse the evolution classified the land races into two 
sub–populations. Analysis of molecular variance showed maximum (93%) diversity within the population 
and least (7%) between populations. Most significant association with blast resistance was observed with 
five markers namely K3957, Pikh, Pi2–i, RM212 and RM302 which could be used in marker-assisted rice 
breeding programs for gene pyramiding against the blast disease. The resistant land races in the present 
study represents a valuable genetic resource for blast disease in rice to be utilized for future genomic 
studies, host–pathogen interaction and identification of novelR genes. 

Abstract No. 1197

Evaluation of Wheat (Triticum aestivum) cultivars for resistance against rice weevil 
(Sitophilus oryzae)

Arya P.S., Chitra Srivastava, Mahapatro G.K., Subramanian S.
IARI, New Delhi, India 
arya20811iari@gmail.com

The susceptibility of sixteen wheat cultivars were evaluated against rice weevil (Sitophilus oryzae) under 
laboratory conditions. Wheat cultivars which exhibited lesser susceptibility during the initial free choice test 
were further analysed by conducting the force choice test. No wheat cultivar was found to be completely 
resistant to the insect infestation, but showed significant difference in terms of adult emergence and 
mean developmental period. Three wheat cultivars viz. GW 322, HD 3117 and HI 1544 revealed lesser 
percentage of weight loss (3.37, 3.33 and 2.70), lesser developmental period (35.4, 36.87 and 36.66 days) 
and lesser number of adult emergence (26.5, 23 and 25.2) as compared with other susceptible cultivars, 
which showed a percentage weight loss of 8.86 (PBW 343), mean developmental period of 40.76 days 
(HD 3165) and an adult emergence of 47.4 (HD 4728). Correlation between percentage weight loss and 
growth parameters on different cultivars indicated that weight loss percentage had a significant positive 
relationship with adult emergence and mean developmental period. Wheat cultivars were evaluated 
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to understand the physical and biochemical basis of resistance. Correlation coefficient was worked out 
between percentage of weight loss of grains caused with physical and biochemical parameters which 
indicated that weight loss had a negative correlation with the seed hardness, whereas showed a positive 
correlation with both starch and protein contents. On the basis of above findings, wheat cultivars GW 
322 and HI 1500 deserve special consideration for reducing the storage loss, as these were found to be 
relatively resistant against the insect.

Abstract No. 1200

Maize genotypes resistant to weevil, Sitophilus zeamais (Curculionidae: Coleoptera)

Johnson Stanley, A.R.N.S. Subbanna, R.K. Khulbe, J.P. Gupta
ICAR-Vivekananda Parvatiya Krishi Anusandhan Sansthan, Almora, India 
J.Stanley@icar.gov.in

Post-harvest losses due to storage insect pests such as the maize weevil is being increasing recognized. 
Exceptional intrinsic resistance to weevils in maize is already been reported. Maize seeds of 51 accessions 
representing varieties and germplasm of maize were assessed for susceptibility to the maize weevil, 
Sitophilus zeamais. Susceptibility parameters such as weight loss of grain, number of live and dead insects, 
number of progeny produced etc., were observed after 1 month and 3 months of infestation. Freshly 
harvested maize grains of 25g were kept in plastic containers and 30 adult weevils were introduced. The 
maize grains along with the insects were incubated in 28±2°C for 1 month before first evaluation, then again 
for 3 months for final evaluation. During evaluation, the maize grains were weighed, number of insects 
(both dead and alive) was counted. Germplasm which were highly preferred by the insect as revealed by 
greater loss of grain weight were V433, V25, V455, V444 and VSL13. Six varieties including quality protein 
maize VQL2 are highly damaged by the pest. Considerable number of adult weevils released were found 
dead in 11 treatments and all the insects released were found dead in 6viz., ALM141, ALM142, V336, V390, 
V 400, V418, CM141 and CM153. Among the 6, no feeding was observed in 3 genotypes which may be 
due to inability to feed or strong non-preference. Weight of individual adult insect was high in fifteen 
germplasm which include the quality protein maize lines.

Abstract No. 1234

Volatile metabolites profiling of rice during Fusarium fujikuroi infection through gas 
chromatography-Mass Spectrometry analysis

Jagdish Yadav1, Bishnu Maya Bashyal1, Aditi Kundu2, Rashmi Aggarwal1

1Division of Plant Pathology, Indian Agricultural Research Institute, New Delhi, India. 2Division of Agricultural 
Chemicals, Indian Agricultural Research Institute, New Delhi, India 
yadavjagdish335@gmail.com

The bakanae disease of rice is incited by Fusarium fujikuroi Nirenberg (sexual stage: Gibberellafujikuroi). 
The disease is becoming a serious threat to cultivation of rice specially basmati rice in India and other rice 
growing nations. Metabolite profiling and multivariate statistical tools were able to distinguish chemically 
significant interactions and identify promising fungal associates. Fusarium–plant interactions, particularly 
the infection machinery of the fungus involving penetration and colonization of the plant tissue with 
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the help of fungal secondary metabolites (mycotoxins) have evolved during co-existence. Virulent isolate 
F250 of F. fujikuroi and susceptible rice genotype Pusa Basmati 1121 were used for GC-MS analysis for 
volatile metabolites profiling of rice. Plants grown at two different moisture levels were selected for GC-
MS analysis. The samples were collected at 24 hours, 7 days and 14 days after sowing and subjected to 
GC-MS analysis. Samples from both inoculated as well as non-inoculated plants were used for comparative 
analysis. Total 139 metabolites were detected in the GC-MS analysis of inoculated and control plants at 
different time intervals. The metabolites were grouped into two clades on the basis of their expression in 
different samples. Compounds like cycloeicosane were present only in inoculated plants. Some compounds 
like heptadecyl ester were increased in inoculated plants and decreased in control plants with the time 
while compounds like octadecene were decreased in inoculated plants and increased in control plants at 
different time intervals. Results indicated the possible utilization of cycloeicosane as a biomarker against 
F. fujikuroi/bakanae disease of rice.

Abstract No. 1239

Potential of native Bac illus spp. as bio pesticides other than Bacillus thuringiensis against 
Spodopteralitura (Noctuidae: Lepidoptera).

Sourav Sarkar, Vinay Kumari Kalia
IARI, New Delhi, India 
souravbckvsarkar@gmail.com

In upcoming years the world agriculture will be facing a serious challenge due to food shortage. Crop 
damages due to insects and pathogens account for up to 35% of total losses. The tobacco armyworm, 
Spodoptera litura (Fab.) is an economically important polyphagous pest widely distributed in Asia-pacific 
region and has developed resistant to a wide range of insecticides. In recent years, the bacteria based 
biopesticide Bacillus thuringiensis (Bt) became the most successful alternative for chemical insecticides. 
However, success of Bt technology has been compromised due to development of resistance in some Bt 
based toxins. So there is a need to explore more alternatives.

In the present study, based on the 16S rDNA sequence, 11 native bacterial strains isolated from diverse 
habitat were identified as Bacillus thuringiensis(VKK-LO, VKK-AC1, VKK-BB1, & VKK-LE1), two as Bacillus 
subtilis (VKK-AC2, VKK-SL1 & VKK-OL4), two as Bacillus pumilus(VKK-OL1&VKK-OL2) one each as Bacillus 
megaterium (VKK-AG2) and Bacillus acidovorans (VKK-MPS). These native Bacillus strains along with three 
reference strains were screened for their toxicity against neonates of Spodoptera litura by diet incorporation 
method. All these strains were found to be better than reference strain Btk-HD1; Btk-HD73 (23.3%; 46.66% 
mortality). Further, full bioassay showed that LC50 values varied from 0.87 µg/g (B. thuringiensis strain 
VKK-AC1) to 14.41 µg/g of diet (B. pumilus strain VKK-OL1). However, none of them were found to be 
significantly different as the fiducial limits were overlapping. This study showed that B. subtilis, B. pumilus 
and B. megaterium also have the potential as bio pesticides besides B. thuringiensis.
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Abstract No. 1255

Fusarium head blight of wheat - variability in pathogens and resistant sources

M S Saharan, M S Gurjar, Rashmi Aggarwal
ICAR-Indian Agricultural Research Institute, New Delhi, India 
mssaharan7@yahoo.co.in

India harvested record wheat production of 99.70 mt from an area of 29.58 mha during 2017-18. 
Wheat average yield per hectare has increased from 0.91 tonnes in 1964-65 to 3.37 tonnes in 2017-
18. Fusarium head blight (FHB) or head scab of wheat caused by Fusarium spp. has emerged as most 
important wheat diseases worldwide in 21stcentury. Presently, FHB is a minor disease in India but can 
cause significant yield loss if rain occurs during mid anthesis. Fusarium graminearum is known to produce 
mycotoxins which affect human and animal health. Extensive disease survey undertaken in Himachal 
Pradesh and Tamil Nadu (Wellington) during 2010-17 revealed the dominance of F. graminearum causing 
head blight of wheat in India. Pathogenic variation among Fusarium spp./isolates have been studied by 
inoculating on a set of wheat varieties under artificially inoculated conditions. Genetic variation among 
F. graminearum isolates have been detected with microsatellite and RAPD markers. Evaluation of more 
than 5000 wheat lines (indigenous germplasm, released varieties and exotic lines) at IIWBR, Karnal during 
2001-2016 could identified resistant lines to head scab pathogen. During 2017-18 crop season, out of 
250 lines (indigenous and CIMMYT lines) evaluated under artificial epiphytotic conditions at IARI, only 
40 lines showed moderate resistance to head scab pathogen. Since most of popular cultivars grown in 
India are susceptible to head scab, so there is a need to screen more indigenous and exotic wheat lines 
for incorporating head scab resistance in popular wheat cultivars possessing resistance to other diseases.

Abstract No. 1259

Characterization of actinomycete isolate RK-302 obtained from limestone rock for 
biocontrol of plant pathogens

Anurag Saharan, Nidhi Srivastava, Indira P Sarethy
Jaypee Institute of Information Technology, Noida, UP, India 
anuragsaharan12@gmail.com

This study was aimed at characterizing an actinomycete isolate obtained from limestone rock of 
Uttarakhand (India) and the metabolites it produces for biocontrol of plant pathogens. The isolate RK-302 
was identified by a polyphasic approach viz., morphological, biochemical, physiological and molecular. 
Phylogenetic analysis based on similarity of 16S rDNA showed 100% similarity with Streptomyces 
enissocaesilis and S. rochei. However, there were differences in colonial and chemotaxonomic properties 
from the nearest matches. The color of aerial mycelium was white and reverse substrate mycelium pale 
yellow. Colony texture was leathery. The isolate tested positive for catalase and siderophore production 
but was negative for indole production test. RK-302 sequence was submitted in NCBI (accession no 
MH511606.1). Major fatty acids in isolate RK-302 were C16:0 (38.67%), C19:0 cyclo C11-12 (11.28 %).  Fatty 
acid C18:1 2OH (Octadecanoic acid) reported in S. enissocaesilis and S. rochei, was not detected in RK-
302. Ethyl acetate extract of culture supernatant of this isolate showed inhibitory effect on major plant 
pathogens - Fusarium graminearum and Bipolaris maydis. Further column purification of the extract and 
profiling of metabolites (by GC-MS) was carried out. The compounds identified by GC-MS belonged to 
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various chemical categories (Enone, alkane, alkane, aldehyde, fatty acid, aldehyde, amide, ester and 
hydrocarbon). The metabolites (dodecane, 1-pentadecene, tetradecane, 1-hexadecene, hexadecane, 
heptadecane, 1-heptadecene, heneicosane, 1-nonadecene, tetracontane) detected in this study have not 
been reported in S. rochei and S. enissocaesilis. The antimicrobial compounds identified may be useful in 
developing novel biocontrol agents for plant pathogens. 

Abstract No. 1274

Life table analysis of rice brown plant hopper, Nilaparvata lugens (Stal)

Rajesh V, Namita Poddar, Subhash Chander
ICAR-IARI, New Delhi, India 
npoddariari@gmail.com

Rice, is infested by brown plant hopper Nilaparvata lugens causing significant yield loss. Life table analysis 
is crucial to unravel it’s weak links and mortality factors for developing management tactics. In the present 
study, newly emerged two female and male pairs were confined to potted rice plants for oviposition. Life 
table was constructed for six consecutive generations under glasshouse conditions. 

The dynamics of killing(k)-values over six generations were analysed by graphical and regression method. 
Graphical method showed that among different sub-mortalities, the kN2(2

ndnymphal instar) mortality curve 
closely resembled the total generation (K) mortality curve indicating 2nd instar as key mortality stage. 
Further regression method, revealed a regression coefficient (b) of 0.061, -0.034, 0.826, 0.027, 0.0002 
and 0.165 for egg(kE), first (kN1), second (kN2), third (kN3), fourth (kN4) and fifth instar (kN5), respectively. The 
2nd instar as key mortality stage was thus confirmed as b for KN2 mortality was the highest. Survivorship 
curves for BPH population over six cohorts were of type III as they exhibited heavy mortality during initial 
developmental stage. More specifically, the survivorship curves were concave shaped characterized by 
about 70% mortality or 30% survival by mid-nymphal developmental stage and were thus designated as 
type A curves. The KN2 mortality could be ascribed to several causes such as wrong selection of feeding 
site by nymphs, unfavorable humidity and temperature, and biotic factors like spiders, mirid bugs and 
parasitoids. Control action thus can be formulated based on the present findings.

Abstract No. 1285

Evaluation of impact of elevated carbon dioxide and elevated temperature on maydis 
leaf blight disease progress in maize using ImageJ

Ram Kumar1, Usha Mina2, Aarti Bhatia1

1CESCRA, ICAR-IARI, New Delhi, New Delhi, India. 2School of Environmental Sciences, JNU, New Delhi, India 
ramkumarenv@gmail.com

A study was done on two genotypes of maize (PEHM 5 and CM 119) grown in open top chambers under 
two levels of atmospheric carbon dioxide (CO2) i.e., ambient (ACO2) and 550 ± 20 ppm (ECO2) and three 
levels of temperature, i.e., ambient (AT), ambient + 1.5°C (1.5T) and ambient + 3°C (3T) to quantify the 
maydis leaf blight disease progress. Images of leaves of infected plants captured after 6 days of inoculation 
to next 19 days at 1 day interval under different treatments were analyzed to estimate the progress of 
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infection using the ImageJ. On 19th day of observation, for both genotypes maximum infection was 
recorded in 3T+ ACO2 (44.3 ± 6.0% for PEHM 5 and 65.6 ± 3.4% for CM 119) and minimum infection was 
recorded in AT+ ECO2 treatment (30.6 ± 1.0% for PEHM 5 and 46.3 ± 0.2% for CM 119). For PEHM 5 rate 
of increase in infection was maximum in 3T+ ACO2 treatment (15.6 ± 2.4% on 1st day to 44.3 ± 6.0% on 
19th day) and minimum in AT+ ECO2 treatment (13.4 ± 0.7% on 1st day to 30.6 ± 1.0% on 19th day). For 
CM 119 rate of increase in infection was highest in 1.5T+ACO2 treatment (increased from 12.9 ± 1.9% on 
11th day to 62.0 ± 2.1% on 19th day) and lowest in AT+ ECO2 treatment (from 13.8 ± 0.9% on 11th day to 
46.3± 0.2% on 19th day). Results of the study indicate that exposure to elevated temperature enhanced 
the progress of disease in both genotypes as compared to elevated CO2 exposure.

Abstract No. 1293

Evaluation of post-emergence herbicides in kharif maize (Zea mays L.)

Radhe Shyam1, S L Jat2, C M Parihar1

1Indian Agricultural Research Institute, New Delhi, India. 2IIMR, New delhi, India 
radheshyamsihag01@gmail.com

Topramezone, halosulfuron and tembotrione are the selective, post-emergence herbicides that have 
been recently introduced for use in maize. These provide an easy option for herbicidal-based weed 
management in maize especially late in the season which is the critical period of crop-weed competition. 
The experiment was conducted to understand   the  effect of post-emergence herbicides on weed 
dynamics and crop growth of maize as well as the effect of post-emergence herbicide application on 
yield and economics of maize. The treatments were   T1:Weedy check, T2: Weed free check, T3: Atrazine 
1000 g/ha (PE) fb hand weeding at 25 DAS, T4: Topramezone 30 g/ha at 25 DAS, T5: Halosulfuron 75 g/ha 
at 25 DAS , T6: Tembotrione150 g/ha at 25 DAS, T7: Topramezone 25.2 g/ha + atrazine 750 g/ha at 15 DAS 
,T8: Halosulfuron 67.5 g/ha + atrazine 750 g/ha at 15DAS, T9: Tembotrione 120 g/ha + atrazine 750 g/ha 
at 15 DAS, T10: Atrazine 750 g/ha (PE) fb topramezone 25.2 g/ha at 25 DAS, T11: Atrazine 750 g/ha (PE) fb 
halosulfuron 67.5 g/ha at 25 DAS, T12: Atrazine 750 g/ha (PE) fb tembotrione 120 g/ha at 25 DAS.  It was 
concluded that the application of post emergence herbicide viz., tembotrione (120 g/ha)/topramezone 
(25.2 g/ha) as tank-mix as early post-emergence at 15 DAS with 75% recommended dose of the atrazine 
(750 g/ha) or as sequential application at 25 DAS after 75% atrazine as PE may be adopted for better weed 
control, higher yield and net return in kharif maize. 

Abstract No. 1298

Vulnerability of maize to Rhizoctonia sp. complex in global climate change scenario

Vimla Singh1, Rakesh Mehra1, Dilip Kumar Lakshman2, Karambir Singh Hooda3, Aundy Kumar4

1CCS Haryana Agricultural University, Regional Research Station, Karnal-132001, Haryana, India. 
2Floral & Nursery Plants Research Unit, USDA-ARS, Beltsville, MD 20705, USA, Beltsville, USA. 
3Plant Pathology, ICAR-Indian Institute of Maize Research, PAU Campus, Ludhiana-141001, India , Ludhiana, India. 
4Division of Plant Pathology, ICAR-Indian Agricultural Research Institute, New Delhi, India, New Delhi, India 
vspathomaize@gmail.com

Maize is cultivated in an area of about 8691 thousand hectares with the production of 21807 thousand 
tonnes in India (2017-18). Rhizoctonia (sensulato), a soil borne fungus, has three major teleomorphsviz., 
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Thanatephorus spp. (R. solani) Ceratobasidium spp. (R. cerealis) and Waitea spp. (R. oryzae/zeae/circinata). The 
fungi exist as pathogens, saprophytes, symbionts, and biocontrol agents. In maize, the Rhizoctonia species 
complex causes seed rot, seedling blight (R. solani sub groups AG1-1A/1B, AG2-2 IIIB/2V, AGs 8, 11, 13 
and R. zeae), banded leaf and sheath blight (BLSB, R. solani), ear rot (R. zeae), root and stalk rot (R. solani, 
R. zeae) diseases. Genome sequences of R. solani  were exclusively explored from India. Rhizoctonia 
species complex is a major threat to maize cultivation with yield loss up to 40-70%. Species diversity and 
virulence pattern of fungus were examined on maize. The findings revealed that the epidemic of BLSB is 
spreading to new areas where the disease was previously not reported. R. solani sub group AG1-1A, was 
the dominant species on maize. However, rDNA-ITS sequence homology revealed R. oryzaesativae and 
R. zeae also emerging in maize growing areas of eastern parts of India. Morphological and pathogenic 
profiles of the new species of genus Rhizoctonia and their isolates were examined. The study advocates 
rigorous disease monitoring to examine the trend and probable challenges associated with the genus 
Rhizoctonia, characterizing the virulence pattern, climatic and agronomic adaptation, and the diversity 
of the fungus in maize cropping zones to develop a potential management strategy.

Abstract No. 1329

Growing concerns for maize production as reflected by changing trends of maize 
diseases

Vimla Singh1, Vimla Singh2, Dilip Kumar Lakshman3, Manjeet Singh2, Harbinder Singh1, Prashant Chauhan1, 
Robin Gogoi4

1CCS Haryana Agricultural University, Regional Research Station, Karnal-132001, Haryana, India, New Delhi, India. 
2CCS Haryana Agricultural University, Regional Research Station, Karnal-132001, Haryana, India, Karnal, India. 3Floral 
& Nursery Plants Research Unit, USDA-ARS, Beltsville, MD 20705, USA , Beltsville, USA. 4Division of Plant Pathology, 
ICAR-Indian Agricultural Research Institute, New Delhi-110012, India, New Delhi, India 
rmehra1354@gmail.com

Maize is third most important food grain in India next to wheat and rice with immense potential for 
use as feed, fodder and industrial applications. In the climate change scenario rising incidence of pre 
harvest diseases viz., foliar blights (genus Rhizoctonia, Excerohilum and Bipolaris), post flowering stalk 
rot-PFSR, charcoal rot, rusts and downy mildews (genus Fusarium, Macrophomina, Puccinia and Peronos 
clerospora), along with post-harvest losses due to mycotoxin contamination viz., aflatoxin (Aspergillus 
flavus), ochratoxin (Penicillium verrucosum, A. ochraceus and A. niger) and fumonisin (Fusarium sp.) amount 
to huge monetary loss every year. Emerging records of new species of major pathogens on maize and 
minor incidence of viruses (maize streak virus, maize stripe virus, and maize chlorotic virus) is a growing 
concern for maize program in India. Survey and surveillance were conducted to monitor the disease 
scenario and race profiling of major pathogens was done to examine the diseases pattern. Pre and post-
harvest yield losses were accessed to devise potential management modules. Single cross hybrids resistant 
against PFSR, charcoal rot, foliar blights, and rusts and downy mildews were identified/released. The in 
vitro studies using botanicals against post-harvest mycotoxic genera, effective in managing the losses. 
Potential botanicals/biocontrol agents were tested and recommended to minimize the pre-harvest losses 
due to Rhizoctonia, Bipolaris, and Excerohilum to cut short the agrochemicals input. The study advocates 
developing biointensive disease management strategies as a cost effective and eco-friendly alternative 
against target pathogens to defeat the challenges of changing trends of diseases in maize agro-ecologies.
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Abstract No. 1334

Responsive elements in sorghum against shoot fly infestation

Archana Kumari, Meenakshi Goyal, Ravinder Kumar 
Punjab Agricultural University, Ludhiana, India 
archanamukta225@gmail.com

Shoot fly (Atherigon asoccata), damaging pest of Sorghum, accounts for an average of 50% yield loss. 
It attacks growing central stem and causes dead heart formation. Host plant resistance is an effective 
method of combating shoot fly attack. Resistance responses of Sorghum-shoot fly interactions are yet 
to be ascertained. This prompted us to elucidate responsive elements in sorghum following A. soccata 
infestation. Plant material comprised of six sorghum genotypes categorized as resistant viz.  IS18551, 
ICSV705, ICSV700 and susceptible viz. PSC-4, Swarna and SL-44 genotypes. Fixed number of shoot fly adults 
(10@per plant) were infested on test genotypes for 15 days. Uninfested and infested stems were collected 
for random analysis of various antioxidative components. The key responsive components include catalase 
(CAT), guaiacol peroxidase (POD), total phenols and H2O2. Resistant genotypes did not exhibit significant 
changes in CAT, POD, H2O2 and total phenolics. However, A. soccata induced up regulation of POD 
expression (3.0 fold), H2O2 content (1.5 fold) and decline in CAT (1.6 fold) levels in susceptible genotypes. 
Thus, antioxidants levels did not vary following shoot fly attack in resistant cultivars. It is possible that 
high constitutive levels in resistant genotypes sustained antioxidative potential against pest infestation. 
The hypothesis is strengthened by less dead heart formation in resistant genotypes.. Shoot fly damage 
might cause oxidative burst which further up regulated POD levels. Our findings would aid in providing 
new insights into resistance mechanisms of sorghum against A. soccata infestation. 

Abstract No. 1348

Engineering insect resistance in rice

Yaiphabi Kumam1, Sudhakar D1, Balakrishnan N2, Udayasuriyan V2

1Tamil Nadu Agricultural University, Coimbatore, India. 2Tamil Nadu Agricultutal University, Coimbatore, India 
yaiphabikumam09@gmail.com

Rice is major calorie source for more than 50% of global population. However, several biotic and abiotic 
factors impose limitation on rice production. Among the biotic factors, lepidopteran pests cause the most 
severe damage. Therefore, there are several advantages in employing genetic engineering to develop 
lepidopteran pest resistant rice cultivars. 

Objectives: Generation of transgenic rice expressing cry2AX1gene by Agrobacterium-mediated method. 
Screening of putative transformants by PCR, ELISA and Southern hybridization. Identification of marker-
free transgenic rice plants.

Methods: Agrobacterium-mediated co-transformation of indica rice with constructs encoding 
cry2AX1 insecticidal protein and selectable marker hygromycin phosphotransferase. 

For analysis, PCR, ELISA and Southern was carried out.

Results: A total of twenty hygromycin resistant transgenic rice events were generated. Out of which 
ten hygromycin resistant transgenic lines were also PCR positive for the presence of cry2AX1  gene. 
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Quantitative ELISA was conducted to measure the Cry2AX1 protein in these transgenic lines. These 
transgenic lines contained 4 to 11 ng Cry2AX1/g FW. cry2AX1 transgene integration pattern analysis by 
Southern hybridization revealed single copy integration in the highest protein accumulating lines. Two 
of the ELISA positive events were forwarded to the next generation to identify marker free transgenic 
plants. We identified a total of eight marker-free cry2AX1 transgenic plants in one of the events (YK ASD16 
8-1). These marker free plants contained 8 to 25 ng Cry2AX1/g FW. 

Conclusions: Our results demonstrate the ability to develop marker free insecticidal protein expressing 
transgenic lines in a single generation. These plants have the potential to mitigate lepidopteran pest 
problem in an eco-friendly manner.

Abstract No. 1367

Effect of different fungicides against Phytophthora infestans (Mont.) de Bary. causing 
late blight of potato

Ved Ratan, Anurag Shukla, Umakant Tripathi 
Chandra Shekhar Azad University of Agriculture and Technology,, KANPUR, India 
anuragshuklacsa@gmail.com

Due to Phytophthora infestans there is a huge loss of potato crop both qualitatively and quantitatively. 
The aim of this experiment is evaluation of various fungicides and their effectiveness at different doses 
against P. infestans. Food Poison Technique is used to find out the relative efficacy of various fungicides in 
inhibiting the growth of pathogen. A small piece of infected leaf from border of sporulation lesion along 
with green tissue was cut and Sterilized. These small pieces were then placed on PAR (Pimaricin, Ampicillin 
and Rifampicin) media in sterilized Petri plates. As the mycelia growth is noticed around the bits, the 
pathogen was purified by hyphal tip culture method. Mycelial bits of 5 mm from the pure culture were 
placed on the tomato extract media which was incorporated with various fungicides at different doses. In 
this we use five different fungicides among these Acrobat inhibited the mycelial growth upto 99.2% over 
the control at 300 ppm concentration followed by 98.44% inhibition at 300 ppm concentration mancozeb 
at 3500 ppm concentration inhibited the radial growth upto 75.48% followed by 71.15% inhibition at 
3000 ppm concentration. By this we concluded that this method can be used for analysing the efficacy 
of various fungicides against different pathogens within a very short period of time.

Abstract No. 1368

Morphological and pathogenic variability in Alternaria Brassicae (Berk.) Sacc. causing 
Alrernaria blight of Indian mustard and its' management

Anurag Shukla, Ved Ratan, Uma Kant Tripathi 
Chandra Shekhar Azad University of Agriculture & Technology, Kanpur, India 
anuragshuklacsa@gmail.com

Alternaria blight in Mustard is caused by Alternaria brassicae causing loss in the quantity and quality of 
produce.Out of 20 genotypes, none was resistant but three genotypes was found tolerant and showed 
lowest disease severity on leaves which was 5.40, 5.60 and 3.50% during 2016-17 and 4.40, 4.90 and 4.20% 
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during 2017-18   and on pods the disease severity was 3.30, 3.70 and 2.70% during 2016-17 and 3.50, 
3.29, 2.50% during 2017-18. Five genotypes were moderately resistant during both the year 2016-17 and 
2017-18. Five other genotypes were moderately susceptible. Remaining genotypes were susceptible or 
highly susceptible during both the year. Among three bioagents tested, Trichoderma harzianum was found 
most effective followed by Trichoderma viride and Pseudomonas fluorescens. Among botanicals, dhatura 
at 12% dose was found to be the best against A. brassicae. Application of mancozeb as seed treatment 
@ 2 g/kg seed and foliar spray with Mancozeb @ 0.2% is most effective in reducing disease severity with 
increase in yield. 

Abstract No. 1379

Rapid high throughput template preparation (rHTTP) method: A novel cost effective 
method of direct PCR for plants and disease diagnostics

Prassan Choudhary, Hillol Chakdar, Sudipta Das, Sanjay Goswami, Arjun Singh, Anil Kumar Saxena 
National Bureau of Agriculturally Important Microorganisms, Mau Nath Bhanjan, India 
prassan.pratik@gmail.com

Preparation of DNA for downstream processing is the fundamental step for most of the molecular biology 
experiments including diagnostics. Conventional DNA isolation methods are complex, time consuming 
and require technical expertise. These limitations were overcome using the DNA isolation kits which 
significantly add to the research costs.   In this report, we propose a novel method called rapid high 
throughput template preparation (rHTTP) method to prepare PCR ready DNA templates. Most striking 
feature of this technique is that it can be done anywhere where water can be boiled by any means. 
Using rHTTP method, PCR ready templates can be prepared in just 10 minutes. The method has been 
tested for major crops like rice, wheat, mustard, pigeon pea, soybean and pea. Robust and reproducible 
amplification for all the test plants were recorded with RAPD and plant ITS primers following this method. 
This rHTTP method was successfully used for molecular detection of Alternaria sp. in different plant 
species. It has several advantages over the other protocols like ease of execution, no requirement of 
tissue grinding/liquid nitrogen/ hazardous chemicals and above all, equally effective for both fresh and 
old (~two months) samples. Using this method, costs per prep comes down ~10-50 times as compared 
to most commercial kits. rHTTP method can be used for on-field experiments like molecular diagnostics, 
varietal identification etc.

Abstract No. 1388

T3SS-effector specific DNA marker for quick screening of virulence in Xanthomonas 
axonopodis pv. punicae causing bacterial blight of pomegranate

Rishikesh Kumar1, Madhvi Soni2, Geeta Verma2, Kalyan K Mondal2

1ICAR-Indian Institute of Agricultural Biotechnology , Ranchi, Jharkhand, India. 2ICAR-Indian Agricultural Research 
Institute, New Delhi, India 
rishiiari2011@gmail.com

Xanthomonas axonopodis pv. punicae (Xap), the causal agent of bacterial blight, is a major biotic threat 
to pomegranate production in India. Earlier we investigated that the bacterium utilizes XopN, one of the 
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T3SS effectors of Xop family, to cause successful disease in pomegranate. Thus, XopN could be used as a 
virulent marker for the Xap, as the strain lacking XopN is less virulent. In this paper, we developed a XopN 
specific marker to detect the presence of XopN in the Xap isolates. We optimized the T3SS effector specific 
detection protocol which would serve as ready-to-use tool to detect virulent strain of Xap. We validated 
the presence of xopN gene specific 726 bp amplicon across the Xap isolates collected from the diverse 
geographical origin. The specificity of the PCR amplicon is due to the unique restriction site SalI present 
in the xopN gene of Xap but not in xopN of other Xanthomonads. Thus, the identified region of the xopN 
gene would serve as a powerful marker not only for the detection of Xap but also for the screening of 
XopN effector in the unknown isolates of Xap. Altogether, our detection marker would help in screening 
the virulent isolates of the Xap, which is essentially required to understand the pathogen population in 
the affected orchards

Abstract No. 1392

Effect of Sticky Traps on the Capture of Adult Melon Fruit Fly, Bactrocera cucurbitae 
(Coquillett) (Diptera: Tephritidae) on Cucumber

Sajad Mir1, Shijaat Bhat2, Shafiya Rashid1, Sabreena Ashraf1

1Division of Entomology, Faculty of Agriculture, Sher-e-Kashmir University of Agricultural Sciences & Technology of 
Kashmir, Wadura campus-193201., Srinagar, India. 2Division of Agricultural Extension Education, Faculty of Agriculture, 
Sher-e-Kashmir University of Agricultural Sciences & Technology of Kashmir, Wadura campus-193201., Srinagar, India 

Rational: The melon fruit fly, Bactrocera cucurbitae causes severe damage to cucurbits and is geographically 
distributed throughout the tropics and subtropics of the world. One control tactic commonly used by 
cucurbit growers to control the fruit fly is sticky trap to capture the adults. 

Objectives: The purpose of the current study was to elucidate the effect of sticky traps on the fruit fly 
capture in the field.

Methods: Four sticky plastic cards viz., yellow, green, blue and white of the size of 10 x 8 inches, were 
placed and evaluated in cucumber field. The fruit flies were collected at weekly intervals for four months 
from July to October, 2018. The numbers of fruit flies /card/week were recorded as total catch per card.

Results: The analysis indicates that yellow sticky trap consistently caught significantly more adult flies 
compared to other trap colours tested. The overall mean of catch for the yellow trap was 66.8 flies per 
trap, followed by green trap with the overall mean catch of 47.2 flies per trap. However, blue and white 
sticky traps were least attractive to B. cucurbitae adults with an average catch of 17.6 and 14.8 flies per 
trap, respectively. 

Conclusion: This study revealed that trap colour significantly affects the trap effectiveness in capturing B. 
cucurbitae. Yellow and green traps were the most effective among the traps. These treatment combinations 
should be used for the monitoring and management of melon fruit fly using these traps in cucurbit fields 
in order to suppress the insect.
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Abstract No. 1419

Management of Jute (Corchorus  olitorius L.) Stem Rot caused by Macrophomina 
phaseolina (Tassi) Goid – Comparison of Fungicides with Bleaching Powder

Rajib Kumar De1, A.K. Ghorai2

1ICAR - Central Research Institute for Jute and Allied Fibres, (Indian Council of Agricultural Research), Barrackpore, 
Kolkata 700120. Email: rkde@rediffmail.com, kOLKATA, India. 2ICAR - Central Research Institute for Jute and Allied 
Fibres, (Indian Council of Agricultural Research), Barrackpore, Kolkata 700120., KOLKATA, India 
rkde@rediffmail.com

Jute is cultivated as pre-kharif crop in the eastern India. Stem rot disease caused by Macrophomina 
phaseolina is economically the most damaging disease affecting yield and quality of fibre.Studies were 
carried out both under in vitro and field conditions against stem rot disease of jute, JRO 8432 at ICAR-
CRIJAF, Barrackpore with soil application of bleaching powder [Ca(OCl)2] (5 - 150 kg/ha)followed by 
sowing of seeds after gestation period of 2 - 15 days.

Under in vitro plating, M. phaseolina was completely checked with at 5000 μg/ml of bleaching powder with 
no fresh growth on further incubation. Under field condition, soil application @ 30 kg/ha of bleaching 
powder 7 days ahead of sowing was the best, out of all doses with highest dry fibre yield compared to 
check (with no soil application) and higher (50 – 150 kg/ha) and lower (5 – 20 kg/ha) doses in all (30 – 120 
DAS) observations. It reduced stem rot of jute to 3.6 and 5.5% as compared to 14.8 and 25.6% in check 
at 90 – 120 DAS, respectively. On monitoring rhizosphere micbrobial population, drastic decline in soil 
bacteria, fungi and other microbes was observed 7 days after application of bleaching powder. Microbes 
increased slowly and finally, after 15 days, population of microbes were stabilized and at par with initial 
level. Bleaching powder @ 30 kg/ha was at par with best fungicides, Tebuconazole and Carbendazim 
resulting in lower stem rot incidence at all dates of observation. Jute stem rot progressed from initial low 
level, gradually increased to peak finally at 120 DAS, indicating increasingsusceptibility with crop age.

Abstract No. 1431

Evaluation of RIMPro; a web based predictive model for managing Apple scab (Venturia 
inaequalis) disease.

T R Rather1, Z A Bhat2, Sameera Qayum2, Ali Anwar2, Asif Tanveer3, Gurjeet Singh Shayri4

1SKUAST Kashmir, Pulwama, India. 2SKUAST Kashmir, Srinagar, India. 3Bayer crop Sciences, Mumbai, India. 4Bayer 
crop Sciences, Srinagar, India 
tariqrasoolrather@gmail.com

The studies on evaluation of RIMPro; a web based decision support system for apple scab management, 
were conducted during 2016, 2017 & 2018 at AARC, PahnooShopian. Different apple orchards of growers 
were selected at different distances ranging from 500 meters to 20 Km from the Virtual/Actual weather 
station. The orchards were sprayed as per scab warnings generated by the RIMPro simulation model. 
For initial two years only 6 trees each from five orchards at five different locations were selected for the 
studies, however, in 2018 the trials were conducted in twenty orchards, totalling around 10 hectares from 
District Shopian and Pulwama. The studies indicated that scab events predicted by RIMPro system were 
precisely in conformity with the actual scab infection events in all the selected orchards. The data revealed 
that the disease was completely managed when spraying was conducted as per RIMPro warnings in the 
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selected orchards compared to fruit scab incidence of around 10% in the nearby orchards following the 
calendar based spray schedule. During 2016 and 2017, there was one less fungicidal spray application 
when RIMPro recommendations were followed, in comparison to calendar based sprays of the orchardists. 
Moreover, it also gave the choice to use contact fungicides in the spray programme which makes it possible 
to reduce the risk of resistance development in scab pathogen. It is concluded that RIMPro model is an 
effective tool to manage apple scab disease and proved superior to calendar based spray schedule for 
managing the disease

Abstract No. 1435

Polymeric seed coat based bioformulations: Bioefficacy and shelf life

K S V Poorna Chandrika1, Anupama Singh2, Praduman Yadav1, Prasad RD1, Varsha Godbole1

1ICAR-Indian Institute of Oilseeds Research, Hyderabad, India. 2ICAR-Indian Agricultural Research Institute, New 
Delhi, India 
chandrikahoneychandrika@gmail.com

Polymers matrices are reported extensively as suitable carriers of microbes. Polymer seed coating is being 
viewed as a potential technology for enhancing seed viability. The polymeric seed coats are developed 
onto the seeds as polymeric films by solvent casting method. Thin water permeable film around seed 
protects it from external stresses and acts as carrier for bioagents and pesticides during seed treatment 
process. Such polymeric seed coats have proven useful in precision management of seed stresses. A bench 
scale process for synthesis of polymeric seed coats was established and utilized as carrier for Trichoderma. 
The developed Trichoderma based polymeric seed coats were evaluated for seed germination, viability 
of Trichoderma in polymeric film and efficacy under inoculated pathogenic conditions. In vitro evaluation 
on pathogen infected seeds of safflower indicated that the polymeric seed coat in combination with T. 
harzianum reduced Macrophomina root rot disease incidence by 100% and increased vigour index upto 
2443.6 and 2336.3 respectively for polymer alone and polymer and Trichoderma combination, compared 
to pathogen check (vigour index of 498; disease incidence of 73%). Similarly in soybean, Macrophomina 
disease incidence reduced by 3.2 and 29.9% by polymer alone and polymer and Trichoderma combination 
respectively over pathogen control (96%) with vigour index between 589-1440 compared to 190 for 
control. The pathogenic and non-pathogenic seeds after treating were  studied for their enzymatic 
responses. The Trichoderma containing polymeric films counted for>10×1010cfu/g of carrier till 180 days 
under ambient storage conditions.

Abstract No. 1436

Effect of Sticky Traps on the Capture of Bactrocera tau (Walker) (Diptera: Tephritidae) 
on Bottle gourd

Sabreena Ashraf, Sajad Mir, Shafiya Rashid 
Division of Entomology, Faculty of Agriculture, Sher-e-Kashmir University of Agricultural Sciences & Technology of 
Kashmir, Wadura campus-193201, Srinagar, India 
jasmineblue20@gmail.com

Rational: Bactrocera tau is a serious pest especially on cucurbitaceous plants, tomatoes and other fleshy 
fruits. It was first reported by Walker (1849) from China and is now found in the Oriental region. In Asia, 
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approximately 30-40 per cent losses of agricultural products are caused by Bactrocera tau infestation 
every year.
Objectives: The purpose of the study was to explicate the effect of sticky traps on the capture ofBactrocera 
tau under field conditions.
Methods: Four sticky plastic cards viz., yellow, green, blue, and white of the size of 28 × 11 cm, were placed 
and assessed in bottle gourd field. The fruit flies were collected at weekly intervals for four months from 
July to October, 2018. The numbers of fruit flies/ card/ week were recorded as total catch per card.
Results:  Results revealed that yellow sticky trap consistently caught significantly more adult flies compared 
to other trap colours tested. The overall mean number of catch for the yellow trap was 70.3 flies per trap, 
followed by green trap with the overall mean number of catch of 44.15 flies per trap. Whereas, significantly 
less number of adult flies of Bactrocera tau were captured on blue and white sticky traps with an average 
catch of 30.3 and 14  flies per trap, respectively.   
Conclusion: This study revealed that sticky traps play a key role in monitoring and management of fruit 
flies. Yellow and green sticky traps can be used on area-wide basis to suppress Bactrocera tau population 
below a definite threshold level

Abstract No. 1452

Effect of time and spacing of Makhana planting on weeds infestation in field based 
Makhana cultivation

Rajvir Sharma
Division of Agronomy, ICAR-IARI, New Delhi, India.  
drrajvirsharma63@gmail.com

Makhana crop grows as an exclusive aquatic crop in stagnated perennial water bodies like ponds, lakes 
and land depression. In India, Considering the little efficacy of chemical herbicides for weed management 
in the aquatic crop like makhana due to large volume of water, the present experiment was planned 
and executed for studying the influence of some of the major agronomic manipulation like time of 
transplanting and closer row spacing aimed to exert pressure on weeds to reduce the overall cost of 
weed control. Field experiment was conducted during rabi season 2015-16 and 2016-17 in split plot 
design with four replication at the Research farm of Research Centre for Makhana, Darbhanga. Three 
month old seedling of makhana variety Swarna Vaidehi were transplanted at two dates i.e. 15.03.2016 
and 16.04.2016 at four different spacing (0.75x0.75 m, 1.0x1.0 m, 1.25x1.25 m and 1.5x1.5 m) after uniform 
land preparation. The dominant weed flora in the experimental field was comprised of grasses, sedges 
and broad-leaved. Spacing and date of transplanting greatly affected the emergence and growth pattern 
of all the weeds observed in the experimental plot and resulted into wide variation in the crop growth. 
Total fresh weight of weeds was relativity less in the makhana crop transplanted on 15.03.2016 than 
transplanted one month later.  Makhana planted at the spacing of 0.75x0.75 m resulted in significant 
reduction in the growth of all weeds. It may be concluded that early planting of makhana crop at the 
spacing of 075 X 0.75 m2 could be grown successfully in the weed free environment.
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Abstract No. 1478

Temporal occurrence of gram pod borer, Helicoverpa armigera and beet armyworm, 
Spodoptera exigua

Sagar D, Suresh M. Nebapure , SubhashChander
ICAR-Indian Agricultural Research Institute, New Delhi, India 
garuda344@gmail.com

Integrated Pest Management programme aims at judicious use of resources to achieve eco-friendly and 
economically viable pest suppression strategy. The prevention of pest population build up is one of the 
main approach in such type of programmes, where monitoring of insect pests plays very crucial role. In 
this regard, studies were undertaken to determine the dynamics of H. armigera and S. exigua incidence 
through pheromone trap catches in relation to weather factors during November 2017 to October 2018 
at IARI, New Delhi. Funnel traps/Fero-T traps @ 5traps/ha were used along with lures obtained from a 
commercial source. Adult trap catches were recorded at weekly interval and expressed as mean number 
of male moths/trap/week. Studies indicated the presence of adults of both the pests throughout the 
year, albeit with fluctuations. The activity of H. armigera was observed to be highest during 12th to 
19thstandard meteorological week (SMW) i.e second fortnight of March to first fortnight of May with a 
single peak during 15th SMW (62.0 moths/trap/week), while that of S. exigua was highest during 9th to 19th 
SMW i.e. first fortnight of March to first fortnight of May with two peaks during 15th and 18th SMW (58.66 
and 20.0 moths/trap/week respectively). Correlation analysis between the male moth population and 
weather factors revealed that the male moth population of both the pests had positive correlation with 
maximum and minimum temperature, while they had negative correlation with morning and evening 
relative humidity. 

Abstract No. 1487

Combined effect of Heterodera cajani and Rotylenchulus reniformis on urd and mungbean

Harender Kumar, Gautam Chawla, Pankaj Pankaj, Jagan Lal 
IARI, Pusa, India 
hksharma@iari.res.in

Pigeon pea cyst nematode and reniform nematode are serious pests of urad and mungbean.  Individually 
these affect the crop yield by 10%. Pigeon pea cyst nematode and reniform nematode also differ in terms 
of their reproduction capabilities and life cycle duration.  Besides, pathogenic potential and penetration 
also varies amongst these nematodes.  In nature these nematode may persist in soil together, and can 
have competition for the survival.  To what extent they interact and influence each other depend on host 
suitability. In this background, it becomes important to explore the effect on urad and mungbean plants 
if these are present together. Experiment was laid in 6’ earthen pot filled with the infested soil containing 
equal number of both the nematodes with a density level of 1-2 J2/g soil beside having alone treatments. 
Results and the data revealed that reniform nematode had the reproduction factor of 10 and 3 on the 
mung and urd bean in comparison to cyst nematode’s 0.9 and 1, respectively, when present together in 
comparison to alone 12 each for R. reniformis and H. cajani on mung bean, and 10 and 12 on urad bean. 
Reproduction factor of both the nematodes was lower in the combined inoculation in relation to when 
they are present alone. Plant growth in terms of stem length, shoot and root weight was highest in case of 
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R. reniformis infected mungbean while it was similar for H. cajani and combined application. In uradbean, 
plant growth was highest for H. cajani infected plants and lowest for R. reniformis infected plants.

Abstract No. 1493

Role of bio-agents in controlling root-knot nematode (Meloidogyne graminicola) 
infecting rice under field conditions

Pankaj, Harender Kumar, Dinesh Singh, Khajan Singh 
ICAR-IARI, NEW DELHI, India 

Rice (Oryza sativa L.) is one of the most important staple food crops of India. It is mostly cultivated in 
different ecosystems which are affected by plant nematodes. Over 200 species of plant nematodes have 
been reported to be associated with rice, becoming increasingly important in the rapidly changing 
production system of rice. The plant is susceptible to root-knot nematodes, Meloidogyne graminicola, which 
poses a substantial threat to rice cultivation in Southeast Asia, limiting the productivity of economic 
agriculture crops in tropical and sub-tropical regions. Biological control measures have gained increasing 
interest among researchers after the environmental restrictions on nematicidal use for controlling 
plant parasitic nematodes. Field experiments were conducted to know the efficacy of bio agents viz., 
Pseudomonas fluorescens, Bacillus spp @ 80g/m2 and Carbofuran 3G @ 0.3 ai/m2, alone and in combinations 
for management of M. graminicola during kharif2017 at ICAR-IARI fields. The results revealed that all 
the treatments were significantly superior over check with respect to growth parameters, reduction in 
number of galls on root system and nematode population. However, the treatment combination of P. 
fluorescens was found to be the best treatment as it recorded highest plant growth with less number of 
gall  with reduction of 72.77% nematode population followed by Carbofuran 3G. Moreover, the combined 
application with carbofuran and bioagents was deleterious to plant as it affected the crop growth till 90 
days of transplanting. Thus, the application of carbofuran should be avoiding alongwith the  bioagents 
to get better plant growth and reduction in damage caused by nematodes.

Abstract No. 1498

Innovative approach in doubling the income of tribal farmers through growing Khasi 
Mandarin in Assam

Mukesh Sehgal1, Sikha Deka2, A C Barbora2, Md Idris1, H R Sardan1

1ICAR-NCIPM, ,DELHI, India. 2CRS, Tinsukhia, India 
msehgalncipm@aol.com

Present  study was conducted at Kakopather and Margherita Blocks of the district of Tinsukhia. The farmers 
have poor knowledge about improved management practices of agriculture methods and growing only 
rice, tea, oranges and ginger. The Sonowal, Kacharis and Singpho are the major tribes of the village under 
specified project area. Farmers are socio-economically backward as compared to the non-tribals of the 
studied area. Agriculture is the primary source of livelihood of the over whelming majority of the tribal 
population in the area. The Principal milestone achieved during these studies are:

a)  All the Assam lemon growers were organised into registered Cooperative Society in the name of 
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“CRS – NaaDihingNemuTengaUnnayan Samity”. This society is collectively bargaining for selling of 
their agricultural produce to the middlemen, wholesalers and retailers, resultant the price realization 
increases several and their income has become almost double.

b)  Various trainings and FLDs addressed the gap in the scientific production technology including 
rationale use of agrochemicals ad IPM.

c)  Due to development of Assam Lemon Nurseries at commercial scale in Hahkhati village, the income 
has increased and the farmers are now having a sustainable livelihood.

Income Enhancement: Pre-harvest contractors are the prominent intermediary in harvesting, assembling 
and distributing the oranges in various markets. It was observed that only 23.7% of the orange growers 
harvested and sold oranges themselves. Remaining 76.3% of the orange orchards were harvested and 
marketed by either contractor or commission agents at throw away prices. 

Abstract No. 1499

Isolation and characterization of secondary bacterial metabolites of drug resistant 
chromobacterium species for its bio-efficacy against Spodoptera litura

Binod Choudhary, Mamta Choudhary, RK Murali Baskaran, Sridhary J 
ICAR-National Institute of Biotic Stress Management, Raipur, India 
binods14@gmail.com

The use of bacterial metabolites holds promise as an alternative approach for the effective control of 
agricultural pests and diseases. We describe here first isolation of Chromobacterium  species, isolated 
from water samples from community pond of Baloda bazaar district of Chhattisgarh.  The organisms 
were characterized by biochemical tests, (MALDI TOF-MS) and 16S rRNA sequence analysis. The isolate 
was identified as Chromobacterium violaceum with confidence level of 99.9%. The BLAST homology 
analysis of 16S rRNA gene region showed identity of 99% with sequences of Chromobacterium species 
(GenBank accession no. MG685878.) The isolates were found to be resistant to beta lactam antibiotics, 
whereas it showed sensitivity towards aminoglycosides and fluoquinolone. The characteristic of genus 
Chromobacterium is the production of violacein, a purple pigment for which the synthesis is regulated by 
quorum sensing. The purple pigment violacein was extracted from the organism and purified. Preliminary 
studies were carried out for the assessment of the bioefficacy of violacein isolated from Chromobacterium 
species against Spodoptera litura, an important agricultural field pest. Antifeedant, larvicidal, ovicvidal and 
pupicidal activities of violacein were evaluated against the third instar larvae of Spodoptera litura at 125, 
250, 500 and 1000 ppm concentrations. After violacein treatment the tested eggs were characterized by 
rupture and misshaping of eggs. The treated larvae showed maximum antifeedant activity, malformations 
in pupa and emergence of crumbled winged adults. The antifeedant and larvicidal activities were positively 
correlated with increasing concentration. Secondary bacterial metabolite violacein could be considered 
for use in the management of S. litura.
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Abstract No. 1501

Effect of storage temperature on the shelf-life extension of different stages of 
Chrysoperlazastrowi

Biswajeet Paul, Sharda Singh 
ICAR-Indian Agricultural Research Institute, New Delhi, New Delhi, India 
bishwajeet_paul2011@yahoo.com

Duration of storage and temperature significantly affected the egg survival of Chrysoperla zastrowi. There 
was no egg survival when eggs were stored at 5ºC. Egg survival was 22.88 to 26.64 % at 15ºC and 17.33 to 
21.94 % at 13ºC when stored for up to three weeks. Low temperature had negative effect on the survival 
of C. zastrowi first in star larvae. There was less than 25 per cent   larval survival at 15ºC for storage of one 
week. All larvae died when they were stored for more than one week in all temperature regimes. Second 
instar larvae showed more tolerance to lower temperature and survival during their first week of storage. 
Duration of storage and temperature significantly affected the survival of third instar larvae. Pupal stage 
was more sensitive to temperature. Only 28.60 and 41.92 % pupae survived when stored at 13 and 15ºC, 
respectively, for one week, beyond that period, all pupae died at all temperature regimes. Temperature 
and duration of storage significantly affected the preoviposition, oviposition and post-oviposition period 
of C. zastrowi adults. All these biological parameters were prolonged significantly when C. zastrowi adults 
were kept at low temperature for a longer period of time. Significant adverse effects were observed with 
respect to duration of storage and temperature on the fecundity and per cent hatchability of eggs of C. 
zastrowi. Adult male and female longevity was reduced significantly at lower temperature compared to 
high temperature range.

Abstract No. 1502

Survey and surveillance of whitefly in cotton in farmers’ fields in North India

Anoop Kumar, AjantaBirah, RKTanwar, Mukesh Kumar Khokhar, SP Singh 
ICAR-National Research Centre for Integrated Pest Management, New Delhi, India 
anooptiwariento@gmail.com

Survey and surveillance of insect pests is an important activity for decision making under IPM programme. 
During the last few years due to change in cropping pattern and introduction of new Bt cotton hybrids along 
with weather factors an increase in the populations of sucking pests in North India have been recorded. 
During 2015 ICAR-NCIPM conducted survey for cotton pests and observed whitefly (Bemisiatabaci Gen) as 
a serious problem with highest infestation in Faridkot (245/3 leaves) followed by Sirsa (47.1 /3 leaves) 
and Fatehabad (44.9 adults/ 3 leaves) in Haryana. Due to the epidemic situation of whitefly in Bt cotton 
in 2015, the area under Bt cotton was drastically reduced in 2016-17 in North Zone. To monitor the status 
of whitefly in cotton crop, ICAR-NCIPM has conducted roving survey at regular interval of 15-20 days, in 
Punjab, Haryana and Rajasthan during Kharif 2016 and 2017. Population of whitefly (adults/3 leaves) during 
2016 at most of the surveyed locations remained below ETL (2-13) except in few cotton fields near kinnow 
orchards (Nihalkhera) in Fazilka district of Punjab, where it crossed ETL and population ranged between 
30-102. Similar trend was observed during  2017 when the whitefly population fluctuated between 6-18 
except for few fields with 24-36 adults were recorded. In (GhummanKalan) Mansa district of Punjab it 
reached up to 120 adults in one field. Monitoring of whitefly in cotton crop season and timely issue of 
advisory helped in the management of whitefly problem in North India can help farmers.
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Abstract No. 1504

Morphological, morphometric and molecular characterization of lesion nematode, 
Pratylenchus sp from polyhouse.

Gautam Chawla, Harender Sharma, Vishal S Somvanshi 
Indian Agricultural Research Institute, NEW DELHI, India 
gchawla@iari.res.in

Morphological, morphometric (light and scanning electron microscopic) and molecular investigations were 
carried out on the lesion nematodes recovered from a polyhouse at sonipat, Haryana. This polyhouse was 
later left unexploited because of poor/uneconomical yields. Based on morphological and morphometric 
data the nematode was found to be close to Pratylenchus teres. Males were not found. L, a, c, spear length, 
DGO and post vulval sac were similar to the ones reported on different populations of P. teres described 
by Khan and Singh, 1974. However, both 4 and 6 lateral lines were observed in females recovered from 
polyhouse with tail bearing 19-21 annules. ITS region of this population did not show any significant 
match with ITS data of any other Pratylenchus sp. at NCBI. A population from millet and tobaccowas 
described as a new subspecies, P. teres vandenbergae by Carta et al. 2002. The present population and its 
differences with the populations described by Khan and Singh, 1974 and Carta et al. 2002 indicates it to 
be different sub-species of P. teres.

Abstract No. 1511

Evaluation of Trichoderma spp. for producing cell wall-degrading and defence related 
enzymes in response to Fusarium oxysporum f. sp. Lentis

Shaily Javeria1,2, Atul Kumar2, Amit Chandra Kharkwal1, Ajit Varma1, Pratibha Sharma3

1Amity Institute of Microbial Technology, AMITY University, Noida, Uttar Pradesh, India. 2Division of Seed Science 
and Technology, ICAR-IARI, New Delhi, India. 3Department of Plant Pathology, SKNCOA, Jobner, Rajasthan, India 
shailyjaveria@gmail.com

Major antifungal enzyme secretion of Trichoderma spp. were studied. From lentil rhizosphere samples of 
different environmental niche of India, 6 isolates of Trichoderma were isolated and identified. Among them, 
2 isolates were identified as Trichoderma harzianum, 2 were as T. asperellum, 1 was as T.viride, and  the 
rest 1 was identified as T. hamatum. These isolates were identified morphologically and molecularly 
by using ITS primers amplification by polymerase chain reaction and submitted to NCBI. All identified 
isolates along with isolate 5595 (collected from ITCC, New Delhi) were screened for their antagonistic 
activity using dual culture method. Trichoderma isolates were found more potent antagonists against 
Fusarium oxysporum f. sp. lentis. Trichoderma isolates were further studied for their biocontrol potential 
and production of cell wall-degrading enzymes. It was found that T. harzianum secretes two major cell 
wall-degrading enzymes, i.e., chitinase and β-glucanase. Optimum production of all the enzymes were 
found at 96 h of incubation. We observed the  role of Trichoderma isolates in inducing defence enzymes 
(peroxidase, polyphenol oxidase and superoxidase dismutase) in lentil when exposed to pathogen F.o.f. 
sp. lentis  . It was found that T. harzianum(ThL-4 and 5595) induced higher levels of defense enzymes. 
Therefore, it  was concluded that plant defence enzymes induced by Trichoderma   spp.play a vital role 
during biological control of lentil pathogen.
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Abstract No. 1516

Biological management of american fall armyworm (FAW), Spodoptera frugiperda JE 
Smith, in kharif and rabi maize using entomopathogenic nematodes

Nagesh Mandadi, Jagadeesh Patil, Shylesha Arkalgud, Chandish Ballal 
ICAR-NBAIR, Bengaluru, India 
nagesh.m@icar.gov.in

The American Fall Armyworm (FAW, Spodoptera frugiperda (JE Smith); Lepidoptera, Noctuidae) an exotic 
and invasive pest, was reported infesting maize in Karnataka, India, in July 2018 (Sharanabasappa et al., 
2018; Shaileshaet al., 2018). Subsequent reports revealed its presence, extensive damage and spread 
in peninsular India. Farm advisories primarily were based on pesticide sprays (emamectin benzoate), 
along with release of natural enemies, mass trapping, application of Nomurae arileyi, Metarhizium 
anisopliae, Beauveria bassiana, Bt and NPV.  One of the less explored but promising strategies is, use 
of entomopathogenic nematodes (EPNs), with their host-finding ability, quick kill (36-48h), safety and 
effective against all larval instars. In our studies we report the bioassays on efficacy of native isolates of 
Heterorhabditis indica, H. bacteriophora, Steinernema abbasi, S. carpocapsae and S. feltiae against FAW, 
and replicated field studies on efficacy of WP formulation of Heterorhabditis indica in kharif and rabi 
maize plants with natural infestation of FAW and Chilopartellus, with emamectin benzoate @ 0.04g/l and 
untreated checks. All EPNs caused complete mortality of 3rd-4th instar larvae of FAW with variability in 
time and concentration. Prophylactic application of WP formulation of H. indica @ 6 kg/ha at 15 and 45 
days after emergence reduced FAW infestation by 65-72% during kharif and 58-64% during rabi, while 
45-65% in chemical treated. Yield per plant were on par. Due to plant mortality and stand/m2, significant 
differences in productivity was observed in treated and untreated. We report that EPN can be a tangible 
component in management of FAW and crop care.

Abstract No. 1525

Adsorption-desorption of Flupyradifurone in Soils.

Subhasis Sarkar, Irani Mukherjee 
Indian Agricultural Research Institute, NEW DELHI, India 
subhasis1994.ss@gmail.com

Flupyradifurone is the first representative of novel butenolide class of insecticides, introduced for the 
control of various sucking pests in many agricultural crops.  It is also applied as seed treatment for soybean 
and has an excellent safety profile. Flupyradifurone is characterized as being persistent to very persistent 
and is moderately mobile to mobile depending on soil conditions. It has the potential to reach aquatic 
environments, including surface and groundwater, after several months or more following application. It is 
non-volatile, and thus movement through air will not constitute a major transport pathway. Adsorption–
desorption of Flupyradifurone was studied by batch equilibrium method in two soil types, varying in their 
physical and chemical properties. Standardization of analytical methods was done for Flupyradifuronefrom 
soil and water samples.  Samples of soil and water were processed and analysed by HPLC at 280 nm (λmax). 
The adsorption of Flupyradifurone on the soil matrix exhibited moderate accumulation with 18.24±0.14 
% adsorption in Inceptisol and moderately high rate with 43.62±0.14 % adsorption in Entisol after 6 h 
of equilibrium time. Desorption constants, Kdoc, were higher indicating significantly stronger sorption. 
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In time dependent sorption studies, the sorption of flupyradifurone increased over time with an ageing 
factor of 1.2 to 4.6. The results revealed that adsorption–desorption was influenced by soil properties and 
showed that maximum sorption and minimum desorption of pesticide were observed in soils with higher 
organic carbon and clay content. Thus, groundwater contamination maybe minimized, on application of 
Flupyradifurone in high sorption soils of rice-growing regions.

Abstract No. 1538

First report on incidence of stunt, lesion, spiral, ring and stubby-root nematodes on 
maize in India

Mukesh Sehgal1, Mukesh Sehgal2, K Jayalakshmi3, H BNarasimhamurthy1

1UAHS, Shivamogga, India. 2ICAR-NCIPM, DELHI, India. 3ZAHRS, UAHS, Shivamogga, India 
msehgalncipm@aol.com

Maize has occupied a major chunk of area since 15 years in Karnataka and in several tracts it is cultivated 
as mono crop year after year. Diseases like turcicum leaf blight, maydis leaf blight, downy mildew, charcoal 
rot and stalk rot are causing serious damage in maize. In July, 2015, during a survey of maize (Zea mays) 
fields in the Shikaripura region of Shivamogaa district of Karnataka, India, five species of nematodes 
belonging to different genera viz.,Tylenchorhynchus, Pratylenchus, Helicotylenchus, Criconemaoides and 
Trichodorus were noticed. The infected plants showed symptoms of nematode damage such as yellowing 
of leaves, stunted plants, stubby roots, bare roots and swollen roots. The above nematodes were isolated 
and identified. 

Abstract No. 1545

Preparation of imidazole based nanofungicides and their antifungal evaluation

Madhu Tippannanavar, Ankita Verma, Rajesh Kumar, Robin Gogoi, Aditi Kundu, Neeraj Patanjali 
ICAR-Indian agricultural research institute, pusa campus new delhi, new delhi 110012, India 
madhumtippannanavar@gmail.com

Imidazoles are five membered heterocyclic diazoles having wide application in agriculture. The antifungal 
molecules containing imidazole moiety namely clotrimazole, econazole nitrate, miconazole nitrate have 
been in use for medicinal applications. These compounds were assessed for their fungicide likeness in 
agriculture as per the Hao’s rule and virtual docking. In view of their high antifungal potential as assessed by 
virtual screening the present study was taken up to exploit their antifungal potential for the management 
of various harmful phyto-pathogens in agriculture. In order to achieve larger surface area-to-volume ratio, 
higher efficacy at lower doses, targeted and controlled release, 0.5% stable nanoformulations of these 
antifungal compounds were developed and evaluated for their in-vtitro and in-vivo antifungal bio-efficacy 
against Rhizoctonia solani, Macrophomina phaseolina, Sclerotium rolfsii and  Fusarium oxysporum. The 
developed formulations exhibited significant inhibition on these tested fungi.
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Abstract No. 1547

Success story of rice root-knot nematode management in Shivamogga district of 
Karnataka

Mukesh Sehgal1, H Ravindra2, K Jayalakshmi2

1ICAR-NCIPM, Delhi, India. 2ZAHRS, University of Agricultural and Horticultural Sciences, Shivamogga, Karnataka, India 
msehgalncipm@aol.com

Chi-Kadadakatte, a small village in Honnalitaluk and Davanagere district of Karnataka, is now drawing the 
attention of nematologists because of severe incidence of “Rice root-knot nematode”. Gall indices between 
4 and 5 were noticed both in nursery and main field. Managing of root-knot nematode in the nursery 
itself was a big problem to the farmer. Upon enquiry, it was learnt that the farmers were not having any 
knowledge about rice root-knot nematode and also about bioagents. Prior to intervention, the farmers 
were using only carbofuran and chlorophyriphos to control  pests.  In order to create awareness among 
the rice farmers, a campaign was initiated by ICAR-National Centre for Integrated Pest Management, New 
Delhi and the University of Agricultural and Horticultural Sciences, Shivamogga for disease management. 
The progressive and enthusiastic farmers were selected and they were provided with bioagents viz., 
Trichodermaviride, Pseudomonas fluorescence, Paecilomyces lilacinus and Pochonia chlamydosporia at 
2.0 kg each/acre and carbofuran 3G at 15.0 kg/acre. Frequent field visits were made and observations 
on number of galls and root-knot index and yield were collected. After the harvest, the opinion of the 
farmer was recorded which were as follows. Enhancement of yield up to 10 quintals/ha,drastic reduction 
in root-knot and also other soil borne diseases (Sclerotium rot, Sheath blight) were observed. There was 
reduction in number of pesticide sprays from 8 to 2. Cost of cultivation was reduced by up to 40%.In the 
neighboring farmer’s fields, there were unthrifty growths compared to the treated fields.

Abstract No. 1551

Exploring the effect of Myristica fragrans extract as biopesticide on Magnaporthe oryzae 
melanin reduction and appressorium suppression

Lovely Gupta1, Aniket Sharma 1, Simran Kaur Ahluwalia2, Pooja Vijayaraghavan2

1Amity Institute of Biotechnology , Noida , India. 2Amity Institute of Biotechnology, Noida , India 
lgupta@amity.edu 

Magnaporthe oryzae causes rice blast disease, affecting 30% of rice production annually. It produces 
specialized infection structure called appresorium to penetrate rice plant, allowing the pathogen to 
enter the underlying tissue. The high usage of chemical fungicides leads to serious consequences on 
environment and health. Therefore, objective of present study was to explore the effect of Myristica 
fragrans as antifungal compound against M. oryzae. The results demonstrated that M. fragrans n-hexane 
extract (PE-01) was effective in inhibiting the mycelial growth at 0.625 mg/mL.  Spectrophotometric analysis 
showed reduced melanin biosynthesis at 0.312 mg/mL. Microscopic analysis under light and electron 
microscope revealed distorted hyphal and conidial formation in treated samples with no appresorium 
as compared to control. M. oryzae infected seeds of Bora and black Joha varieties were sown and treated 
with PE-01 extract (0.625 mg/mL). There was 85% suppression of rice blast and also improvement of 
plant growth by 40% as compare to untreated control seeds. PKS1/ALB1 (1stgene involved in melanin 
biosynthesis pathway) gene expression was analyzed by quantitative RT-PCR, which showed four-fold 
high expression in PE-01 treated M. oryzae as compared to control.
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Abstract No. 1553

RNAi of Ama-1 and Mad-2 genes of the root-knot nematode, Meloidogyne incognita 
reduce its reproductive potential

Shivaji Jadhao1, Pradeep Jain2, Anil Sirohi1

1IARI, New Delhi, India. 2NRCPB, New Delhi, India 
anilsirohi@yahoo.com

RNA interference (RNAi) has an important role in defending cells against parasitic genes and has been 
found effective for plant parasitic nematodes (PPNs). Exogenous double-stranded RNA (dsRNA) application 
triggers the depletion of the homologous mRNA in the juvenile leading to the depletion of the encoded 
protein thereby affecting the root-knot nematode parasitism. RNAi-induced suppression of numerous 
genes essential for nematode development, reproduction or parasitism has been demonstrated, 
highlighting the considerable potential for using this strategy to control damaging pest populations. 
A study was undertaken to determine the silencing effects of the two genes, ama-1 and mad-2 of M. 
incognita, on infection, development and reproduction of the nematode using in vitroRNAi approach. 
Tomato (Solanum lycopersicum L.) was used as host for setting up of the nematode infection assays of the 
study. The ama-1 gene (resistance to alpha-amanitin), encodes the large subunit of RNA polymerase II 
andmad-2 gene has a role in protein transport and mitotic feedback control in Caenorhabditis elegans. The 
ama-1 and mad-2dsRNA fed juveniles showed 44.84 and 27.80 per cent reduction in nematode penetration 
and 26.94 and 19.17 percent reduction in number of galls respectively. There was considerable reduction 
of 32.81 and 15.21 per cent in the fecundity of the M. incognita juveniles fed with dsRNA of ama-1 and 
mad-2 genes, respectively.  The silencing of these housekeeping genes (ama-1 and mad-2) continuously 
affected the entire life cycle of the parasite from host finding to reproduction. It not only reduced the 
damage caused but also caused significant reduction in fecundity which is an important attribute for 
retaining the parasite population below the economic threshold level.    

Abstract No. 1569

Validation and promotion of IPM in rice crop in tribal region of Jharkhand

Mukesh Sehgal1, Mukesh Sehgal2, Ajanta Birah2

1ICAR- NRRI-Central Rainfed Upland Rice Research Station, Delhi, India. 2ICAR-NCIPM, ,Delhi, India 
bhagatsomeshwar@gmail.com, 

The present study was conducted   in   farmer’s participatory mode covering 75 ha area in 3 Districts 
(Hazaribag, Koderma & Chatra) with 225 beneficiary farmers. Pre-Kharif training on IPM in rice, to the 
selected farmers was conducted at their villages and demonstrated the seed treatment before sowing and 
seedling  dip before transplanting . The IPM critical inputs  were distributed to the selected farmers.  The 
pest incidence  was periodically monitored , the key  pests and diseases recorded were stem borer, gundhi 
bug, termite, brown leaf spot, blast and false smut of rice. Result  revealed that IPM module (seed treatment 
with Trichoderma spp (1 x 108cfu) @ 5g/kg seed + soil application of Trichoderma enriched FYM (1 x 108cfu) 
@5 kg/m2 in nursery bed + soil application of Azotobacter/ Phosphate solublizing bacteria/zinc activators 
in the main paddy field + seedling treatment with Pseudomonas fluorescens (1 x 1012cfu/ml) + need based 
application of pesticides was significantly superior over farmers practice in percent reduction of stem 
borer infestation in terms of % dead heart and white ear head and also resulted into significant higher 
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yield over farmers practice. Gundhi bug infestation and grain damage was also significantly suppressed 
by the IPM module as compared to farmers practice.  The date of incidence of rice stem borer and gundhi 
bug was differed with the variety used due to their varied duration (flowering and maturity).

Abstract No. 1576

Cloning of viral genome associated with leaf curl disease of BhutJolokia (Capsicum 
chinense Jacq.)

Sushmita Rajkhowa, Basanta Kumar Borah 
Department of Agricultural Biotechnology, Assam Agricultural University, Jorhat, India 
sushmitarajkhowa271@gmail.com

BhutJolokia (Capsicum chinense Jacq.), known as one of the hottest chilli in the world, is cultivated as a major 
cash crop in Assam, Manipur and Nagaland. It has high commercial value in international market due to its 
high Capsicin content, which has important properties like anti-inflamatory, anti-diabetic, anticancerous 
etc. Around 1500 tonnes of fruits are exported annually from Assam.  However, the productivity of the 
crop is hindered by attack of various pests, mostly viruses. Incidence of both RNA (Potyvirus, Cucumovirus, 
Tospovirus) and DNA viruses (Begomovirus) have been reported to infect BhutJolokia in Assam. Among the 
DNA viruses, chilli leaf curl virus and tomato leaf curl virus have been reported to produce symptoms of leaf 
curling, mosaic, stunted growth and vein clearing. To determine the genome of the DNA virus infecting 
the BhutJolokia plants with leaf curl disease, PCR was performed with both universal and specific primers 
from the DNA isolated from BhutJolokia plants showing leaf curl symptoms in AAU experimental field, 
Lichubari and Teok area. Partial sequences were obtained from chilli leaf curl virus specific primers that 
were designed from available sequences. Amplicons obtained were commercially sequenced. Multiple 
sequence alignment followed by phylogenetic analysis of the four sequences showed 98% identity with 
the Chilli leaf curl isolate of Oman (Accession No.JN604500.1). Some geminivirus also contains satellite 
which helps in silencing suppression and symptom manifestation. Therefore, satellite specific primers 
were used for detection if any; however, no satellite was detected.

Abstract No. 1577

Application of P. fluorescens AS15 enhance the induction of defense enzymes against 
banded leaf and sheath blight pathogen in maize

Anjul Rana, Manvika Sahgal, Anil Kumar 
G.B Pant University Of Agriculture and Technology, Pantnagar, Pantnagar, India 
anjulmicro@gmail.com

Induced systemic resistance is a promising tool against phytopathogens. Pseudomonas fluorescens 
AS15, a strong antibiotic producer was utilized for management of banded leaf and sheath blight (BLSB) 
disease in maize. The cell free bacterial supernatant of this strain strongly inhibited the mycelial growth 
of Rhizoctonia solani f. sp Sasakiito an extent of 86.6% . The performance of talc based formulation of P. 
fluorescens AS15 was elevated against BLSB under green-house trial. P. fluorescens AS15 could control 
the disease severity by 62.4% as compared to uninoculated control (unpublished data) and induced the 
expression of defense enzymes such as catalase (CAT), peroxidase (PO), polyphenol oxidase (PPO) and 
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superoxide dismutase (SOD) as compared to control. The activity of CAT, PO, PPO and SOD in maize plant 
pretreated with talc based formulation of P. fluorescens AS15 were increased by 21%, 40%, 70% and 46%, 
respectively as compare to uninoculated control. These results indicated that application of talc based 
formulation of the bacterial strain in maize reduced disease severity of BLSB pathogen. The reduction 
could be attributed via inducing  the defense-related enzymes

Abstract No. 1589

Field evolved resistance to Bt cotton BGII expressing Cry1Ac and Cry2Ab in the pink 
bollworm, Pectinophora gossypiella (Saunders) from India

Shahanaz, Vinay Kumari Kalia 
Indian Agricultural Research Institute, New Delhi, India 
shahanaz.ento@gmail.com

Transgenic Bt Cotton in India revolutionized the cotton production and bollworm complex control 
in India since its commercialization. However, the success of Bt cotton appears to be reduced as pink 
bollworm (PBW) has developed resistance at field level to BGI cotton expressing Cry1Ac in India in 
2008. Subsequently progressive increase in survival rate on dual toxin Bt cotton (BollgardII) since 2015. 
PBW populations in India were surveyed and collected during 2016-17 and 2017-18 to evaluate their 
susceptibility to Cry1Ac, Cry2Ab and BGII(Cry1Ac+Cry2Ab). Five day old Lab-Sus population was most 
susceptible and significantly different in toxicity from all nine populations followed by Dharwad (non Bt 
cotton) population. Populations from Guntur recorded highest LC50 values of 3.13 µg/ml of diet and 53.55 
fold resistance to Cry1Ac followed by Junagarh population (42.85 fold). The median lethal concentration 
response to Cry2Ab ranged from 0.038 to 1.692 µg/ml of diet and Cry2Ab proved to be more toxic than 
Cry1Acagainst most of the PBW populations. Guntur population recorded highest resistance ratio of 80 
fold (LC50=3.64 µg/ml of diet) to BG II seed powder followed by Raichur (34.06 fold).Two years survey data 
indicated that high incidence of PBW in central and south cotton growing zone of India in concurrence 
with high LC50 values to Cry1Ac, Cry2Ab and BGII (Cry1A+Cry2Ab) in most of the cotton growing regions 
of central and south India vis a vis susceptible population provided the evidence of field evolved resistance 
in the pink bollworm to BGI and BGII cotton.

Abstract No. 1604

The novel Bacillus spp. strains isolated from India effective against lepidopteran, 
coleopteran and hemipteran insect pests

Vinay Kalia, Swati Nirwal, Anubhav Mittal, Babita Yadav 
Division of Entomology, ICAR-IARI, New Delhi, India 
vkalia@iari.res.in

Deployment of integrated pest management strategies are required for minimizing crop production 
losses incurred due to insect pests. Many of the insect pests of important crop plants and storage have 
become resistant to the chemical pesticides. A major viable alternative to chemical control of insects 
is bio-pesticides. Bacillus thuringiensis (Bt) represent the most successful and widely used bio-pesticide 
which constitutes more than 90% of production of the microbial pesticides.  At present Cry proteins are 
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the largest group of insecticidal proteins derived from Bacillus sp till date. The Bt Toxin Nomenclature 
Committee classified 73 different types of cry proteins with well documented toxicity against various 
insects, nematodes and some snails. Moreover, transgenic plants expressing cry genes are effective in 
managing insect pests. In spite of the variability of Cry proteins and the range of susceptible organisms, 
a significant number of insects that cause great losses on crop production are not sensitive to the 
commercially available Bt toxins. Besides, resistance has been reported in some insects to Bt based 
toxins. Further, success of Bt technology has been compromised by the impact of sucking pests. Thus, 
it is necessary to search novel Bacillus strains and toxins, with high insecticidal activity to counter the 
potential resistance evolved insects as well as in developing products against a wider spectrum of insect 
pests. In  this   paper  we  report   the insecticidal activity  of  novel Bacillus sp strains isolated from various 
sources from India against the agriculturally important pests of hemiptera (aphids), coleoptera, and 
lepidoptera order. 

Abstract No. 1608

Culturable gut bacteria of diamondback moth defends its host having bacteriocin 
activity

Vinay Kalia, Vijaya Lakshmi Chauhan
ICAR-IARI, Delhi, India 
vijal.bt2008@gmail.com

Diamondback moth (DBM), Plutellaxylostella (Lepidoptera: Plutellidae) is the most destructive pest 
of cruciferous crops globally and is considered to be the most widely distributed of all lepidopteran 
pests. Its global importance is reflected in estimates that it’s control costs approximately US$ 4-5 billion 
annually in terms of direct losses and control costs. It has developed field resistance to 95 insecticides 
representing all major classes. It is the only insect pest which has developed resistance to sprayed 
Bt formulations in the field. Gut microbiota play various roles in insects and among them, resistance 
against insecticides is also one. In the present study 23 culturable gut bacteria from DBM were isolated 
and their 16S rDNA analysis showed that these gut bacteria belongs to Enterobacter spp, Bacillus subtilis, 
Serratia spp,  Staphylococcus spp. and Citrobacter spp In vitro  analysis have shown that four bacterial 
isolates viz., Enterobacter carcarogenous, E. clocae, Bacillus subtilis and Serratia rubidae had bacteriocin 
activity  against entomopathogenic bacteria i.e., B. thuringiensis  strain but not against other gut bacteria 
except S. rubidae (bacteriocin activity against Citrobacter braaki). Bacillus thuringiensis and its Cry toxins 
are widely used for insect control. These results suggestthat gut bacteria  can   potentially   impact the   
susceptibility  of  DBM  to B. thuringiensis  and  this   should  be considered while developing future control 
measures.
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Abstract No. 1618

Validation and promotion of integrated pest management in tomato cropping system

Mukesh Sehgal1, Anand Singh2, D.S. Srivastava2, A.S. Yadav3, Saurabh Yadav2, S.P. Tomar2

1ICAR-NCIPM, Pusa, New Delhi, India. 2Krishi Vigyan Kendra-II, Sitapur, India. 3Upcar, Lucknow, India 
msehgalncipm@aol.com

Indiscriminate and injudicious use of chemical pesticides causes a serious problem in tomato growing 
area at Maholi Block of Sitapur (Uttar Pradesh) due unawareness on the disease symptoms, influencing 
behavior of in-put dealers/retailers, and severe incidence of root-knot nematode and other diseases due 
to mono-cropping and vegetable based cropping system.  An IPM Program initiated in July 2016-17 by 
participation of selected 20 Farmers from 7 villages (Niyazpur, Mallpur Chaube, Allipur, Thawai, Saiyadpur, 
Sarbatpur and Mudahari) of Maholi Block. Baseline information collected indicated farmers are cultivating 
tomato since 3 years (only tomato as one of the main crop) facing more than 50 percent yield losses due 
to heavy infestation of root-knot nematode, TLCV, early and late blight, powdery  mildew, wilt, gray mold, 
canker. Education and awareness to farmers through conducted Farmers Field School, demonstration and 
practicing on soil-solarization, seedling treatment, mulching, ecological engineering, mechanical control 
practices and making healthy environment for beneficial micro-organism development in soil through 
use of vermi-compost, crop rotation gave best result in reducing input cost and quality production with 
net return income. The data recorded that due to IPM initiatives <5 % infections observed in treated 
compared to NIPM >30%, reduction in plant mortality (<5 %) compared to NIPM (29%) at 30 DAT, due to 
introduction of ecological engineering reduction in pest incidence were 30% compared to NIPM, Reduction 
in input cost 34% and reduction in 12 pesticides spray less compared to NIPM. Incidence of early and late 
blight were observed 2 in 0-5 scale and up to 10 lesion per plant in IPM Plot whereas 4 in (0-5 scale) and 
up to 45-60% foliage damaged in NIPM. Initial Nematode population was recorded 456/200 cc soil and 
39 galls/ plant in control plot while no gall/ plant recorded in IPM. Average natural enemies’ population 
per square meter in IPM plot recorded 43 while in 11 NIPM plots. The results reveals that yield 63.2 t/ha, 
net return Rs. 2,22,990 and B: C ratio 2.43:1 was found higher in IPM plots whereas yield 53.2 t/ha, net 
return Rs 1,76,770 and B: C ratio 2.24:1 in NIPM with control yield 28.7 t/ha, net return Rs. 83,640 and B: 
C ratio 1.94:1. The adoption of Integrated Pest Management technology in tomato reduces the number 
of spray, increases the natural enemies population as well as increase the yield. Moreover the cost of 
cultivation was also reduced.

Abstract No. 1630

Interactions of rice root-knot nematode and weeds in rice agro ecosystem of Uttar 
Pradesh

Mukesh Sehgal1, Anand Singh2, D S Srivastava2, A S Yadav3, S P Tomar2

1ICAR-NCIPM, Pusa, New Delhi, India. 2Krishi Vigyan Kendra-II, Sitapur, India. 3UPCAR, Lucknow, India 
msehgalncipm@aol.com

In present study, interactions between Root knot nematode Meloidogyne graminicola and weeds of rice 
agro ecosystem in Uttar Pradesh were investigated. Studies were conducted to examine the preference 
and performance of root knot nematodes on 12 weeds commonly found in rice agro ecosystem. The 
extensive surveys were conducted during 2014-16 in rice growing fields in Sitapur district indicated that 
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the 12 weeds belongs to different genera and different families both monocotyledons and dicotyledons 
were severely infested, which are all annuals. All the weeds had distinct root galling and egg masses, 
however their numbers and size and pattern may be quite different among the 12 weeds. The weeds of 
poaceae are classified as good hosts whereas other weeds are poor hosts. These observations suggests 
that these 12 weeds are alternate host for rice root knot populations and provide a means of survival 
for the different stage of nematodes and help the nematode to multiply and increase the nematode 
population in the rice growing areas in the Uttar Pradesh or throughout India.

Abstract No. 1659

Antifeedant activity of Orange Jasmine, Murraya paniculata (L) Jack. against tobacco 
leaf eating caterpillar, Spodoptera litura (Fabricius)

Abdul Hamid Nazari1, Suresh M Nebapure1*, V S Rana2

1 Division of Entomology, ICAR-Indian Agricultural Research Institute, New Delhi-12
2Division of Agricultural chemicals, ICAR-Indian Agricultural Research Institute, New Delhi-12
smnebapure@gmail.com

Plant derived insecticides often called as botanical insecticides are considered to be potential alternative 
to synthetic insecticides and also important component of integrated pest management programmes. 
Identifying and evaluating plants and their parts for their insecticidal activities is one of the important 
aspects in developing novel botanical insecticides. Leaves of Orange Jasmine, Murraya paniculata (L) Jack 
were selected for current investigation. The clean leaves were shade dried and sequentially extracted 
with different solvents viz., hexane, acetone and methanol. Solvent extracts were concentrated under 
vacuo and different concentrations viz, 1, 1.5, 2, 3 and 5% were prepared using emulsified water (0.5% 
Tween 80).  Antifeedant activity was investigated through leaf disc no-choice test method at 24 and 
48 h of exposure on third instar larvae of tobacco leaf eating caterpillar, Spodoptera litura using castor 
leaves. Studies revealed that all the three solvent extracts exhibited good antifeedant activity. After 24 
h of treatment 33.0% antifeedancy could be observed to hexane extract at the lowest dose of 1% which 
increased along with concentration and at 5% concentration 73.84% antifeedancy was observed. With 
increasing exposure time to 48 h for acetone and methanol extracts antifeedancy was observed between 
33.31% - 58.21% and 5.67% - 47.45%, respectively. 

Abstract No. 1668

Transfer of yellow rust resistance genes YR10 and YR15 in maintainer and restorer lines 
of wheat (Triticum aestivum L.)

Nand kishor Sharma*, Mohit Bharadwaj, Abhimanyu, Aakriti Verma, Shiwani Soni,  Vinod, Niharika Mallick, 
J. B. Sharma, S. K. Jha and M. Niranjana
Division of Genetics, ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
*nkbiotech@yahoo.co.in

Stripe rust (caused by Puccinia striiformis) is a serious disease of wheat (Triticum aestivum L.). The most 
effective control method of stripe rust is the use of resistance genes. Highly effective stripe rust resistance 
genes, Yr15 originating from Triticum turgidum L., and Yr10, originating from Avocet transferred through 
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backcrossing using closely linked microsatellite markers in restorer and maintainer lines. Wheat restorer 
lines viz.4099R, 955R, 958R, 1752R and 902R, were used as the recurrent parents in backcrossing. Resistant 
backcross lines carrying Yr15 were selected using closely linked chromosome 1B microsatellite markers 
(Xbarc8). Wheat maintainer lines viz. GW365, HD2019, HW2046 and HW3083 were used as the recurrent 
parents in backcrossing. Resistant backcross lines of Yr10 were selected using closely linked chromosome 
1B microsatellite markers (XPSP3000). Highly resistant BC2F2 and BC3F1 plants of all restorers and maintainer 
lines were produced. The effectiveness of markers was further confirmed by creating rust pressure in the 
selected lines. These resistance restorer and maintainers will be used in producing hybrids with resistance 
to yellow rust.

Abstract No. 1670

A novel method to prepare concentrated spore formulation of lignocellulolytic fungal 
consortium

Livleen Shukla, K Annapurna and Shubham Sharma
Division of Microbiology, ICAR-Indian Agricultural Research Institute, New Delhi-110012
lshukla65@gmail.com

India generates about 620 million tons of the crop residues having a great nutrient potential. The on-
farm burning of crop residues has intensified in recent years due to unavailability of low cost and easily 
adaptable technologies for its handling and management and short time window availability between 
harvesting and sowing of crops. In-situ and ex-situ management of crop residues has remained a major 
challenge due to lack of easily adaptable and affordable mechanical and microbiological technologies 
at farmers field. Microbiological intervention in the form of compost inoculant consisting of lignolytic, 
hypercellulolytic, amylolytic, pectinolytic, lipolytic and phosphorus solubilizer fungi for rapid degradation 
of agri-residues has gained importance nowadays for being economical and eco-friendly. Formulation 
of these agents for mass production at commercial levels depends on time and cost-effectiveness it is 
essential to develop a protocol including medium, which is cost effective, easy to operate and consumes 
less time for mass production of fungal spores. Hence, the present work was carried out to produce spores 
in mass of seven fungal strains namely Aspergillus awamori, Aspergillus nidulans, Aspergillus fumigatus, 
Aspergillus niger, Trichoderma longibrachiatum, Aspergillus clavitus and Phlebiaradiata which can be used 
for degradation of various agri-residues like paddy straw, garden waste, fruit waste and convert them to 
valuable product i.e. compost and to monitor the chemical and biological changes during composting. 
These fungal spores are filled in capsules (4 capsules form one kit) which are easy to carry, no offensive 
smell, no storage problem and easy to handle as compared to liquid and solid inocula. 
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Abstract No. 1687

Influence of nutrient formulations on growth, lipid yield and biodiesel quality potential 
of Botryococcus sp. and Chlorella sp.

Rashi  Vishwakarma*, Dolly Wattal Dhar, Sudhir Saxena
Centre for Conservation and Utilisation of Blue Green Algae, Division of Microbiology, ICAR-Indian Agricultural 
Research Institute, New Delhi-110012
v.rashi245@gmail.com

Microalgae are considered for biodiesel production, based on their ability to grow rapidly and accumulate 
large amounts of storage lipids (20–80% dry weight), primarily in  form of triacylglycerides. Optimization 
of nutrient formulations to enhance biomass and lipid yield has been undertaken by researchers all over 
the world. The influence of three nutrient formulations (BG-11, BBM and TAP) was studied on biomass 
productivity and lipid yield of Botryococcus sp. and Chlorella sp. BG-11 medium performed better as 
compared to BBM and TAP medium in terms of biomass and lipid yield. Mean biomass was highest 
for Botryococcus in BBM and for Chlorella in BG-11 medium. The lipid yield was highest in Botryococcus 
sp. and Chlorella sp. at 30th day of incubation. Mean lipid productivity was highest in BG11 medium 
for Botryococcus as well as  Chlorella. Fatty acid methyl ester (FAME) profile of extracted lipids showed 
predominantly oleic acid, followed by palmitic acid and stearic acid in both when grown in BG-11 medium. 
As the biodiesel properties were in accordance with International standards (ASTM and EN), the appropriate 
ratio of SFA and UFA can be achieved by blending with other oil feed-stocks so that the quality of biodiesel 
is improved. Proximity analysis indicated that the fuel properties of biodiesels are determined by a number 
of parameters and combination of different chemical compositions. The results provide an insight into 
organic carbon partitioning into lipids and how organism’s lipid metabolism changes due to N-deplete 
culturing in TAP medium and inorganic carbon availability in others. 

Abstract No. 1690

Efficiency of different companion crops to debar the arthropod community in Brinjal 
ecosystem

M. Bhattacharyya1*, A. Ghosh2, Dinesh Kumar P.3, B. Mondal1, Dr.  A.K. Mukhopadhyay1

1Department of Agricultural Entomology, 2Department of Agricultural Meteorology and Physics, 3Department of 
Agricultural Statistics
Bidhan Chnadra Krishi Viswavidyalaya, Mohanpur, West Bengal
mainakbckv24@gmail.com

Modern agriculture stresses on the injudicious application of broad spectrum toxic molecules to crops 
for higher productivity which essentially disrupts the ecological balance, results in the pest resistance 
and evolution of newer pest biotypes. Companion crops are those crops which are grown with the main 
crops in synchronization with their growing season to debar herbivory and for additional economic 
benefit. However, the main aim of growing companion crops to debar herbivory in brinjal ecosystem is 
mainly based on the plant’s inherent characteristics of emitting several secondary metabolite molecules 
which debar the arthropod complexes and calls in the predators of the pests. In order to investigate the 
efficiency of different companion crops to debar the arthropod community in brinjal ecosystem two field 
experiments were conducted at Regional Research Station , New Alluvial Zones , Nadia, West Bengal during 
the period April,2017 to July,2017 (Summer) and October,2017 to February,2018 (Winter). Brinjal crops 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 748

Plant ProtectionDay-2 :  22 February, 2019

were grown in combination with seven different companion crops viz Brinjal, Turmeric, Cumin, Coriander, 
Onion, Tomato and Marigold in a Randomized Block Design . Population data of the Jassids, Epilachna 
beetle and Tetrastichus sp. were taken from the main crops during the fruiting period.  

Results so obtained in Summer brinjal crop 2017, revealed that the jassids population was least when the 
brinjal was grown in combination with turmeric (1.261) and highest when grown as sole brinjal (2.652). 
Epilachna beetle population is least when brinjal is grown with the marigold (0.612), while highest 
Epilachna beetle population is the highest in the tomato brinjal crop combination (2.064). However, 
the Tetrastichus sp predator population was least in the brinjal onion combination cropping (0.986) and 
was noticed to be highest in the sole brinjal cultivation(1.424). During summer brinjal cultivation with 
the companion crops, brinjal grown in combination with marigold showed highest yield (78.33 t/ha) 
, while brinjal grown with coriander showed lowest yield ( 28.167 t/ha). Pest population count during 
Winter season (2017-2018) revealed that the Jassid population was highest when brinjal is grown with 
turmeric (1.030) while least when the crop is grown as sole (2.672). Epilachna beetle count showed highest 
population count in brinjal -cumin and brinjal-tomato combination (1.217) while lowest population of 
Epilachna beetle was seen when brinjal is grown with coriander and turmeric as companion crops( 0.612). 
Population of Tetrastichus sp count showed highest count in sole brinjal grown crops (0.958) while least 
population could be seen when brinjal is grown in combination with onion and tomato as companion 
crops (0.612). However, the yield of fruits showed highest in brinjal-marigold combination (71.33 t/ha) 
and least yield of 33.5 t/ha was obtained when brinjal is grown with the companion crop onion. Thus it 
could be concluded that brinjal grown with the companion crop was the most effective which debarred 
pest herbivores and resulted in the highest yield . However, brinjal grown with the companion crop onion 
was seen to be least effective and resulted in the least yield of brinjal.

Abstract No. 1695

Biodegradation of pesticides by using antagonistic and plant growth promoting 
bacterial strain Bacillus subtilis DTBS-5 

Dinesh Singh, Sakshi Tomar
Division of Plant Pathology,ICAR-Indian Agriculture Research Institute,New Delhi.
dinesh_iari @rediffmail.com

Breakdown of organic chemicals by biological action of a bacterial strain which leads to reduction in the 
pesticide persistence in soil is emerging as a new trend to protect agricultural land from getting barren.
Biodegradation is carried out by four different processes such as oxidoreductases, hydrolases,transferases 
and translocases. It does not alter soil conditions thus making it congenial for nourishment for both soil 
flora and fauna. Heterotrophic bacteria are of prime importance when it comes to non-toxic biodegradation 
strategies. Bacillus subtilis,a gram positive and catalase positive bacterium commonly found in soil which 
is massively used as  biocontrol of plant diseases, and also for control growth promotion as well as evokes 
gene expression of natural defense in plants.It produces biosurfactants which help in biodegradation of 
hydrocarbons.The aim of this study was to detect the pesticide degradation ability of Bacillus subtilis DTBS-5 
isolated from fields of ICAR- IARI,Pusa Campus,New Delhi. The result indicates massive potential of DTBS-5 to 
degrade pesticides such as chlorpyrifos and glyphosate yielding diethylphosphoric acid(DETP).The DTBS-5 
was able to degrade glyphosate upto 98.00% at 100ppm, 95.12% at 400 ppm and chlorpyrifos to 99.86% 
at 100ppm and 98.00% at 400ppm in 22 days.The compound diethylphosphoric acid (DETP) accelerates 
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soil mineralization whereas antibiotics produced by this strain helps in suppression of pathogenic 
microorganisms like Ralstonia solanacearum and Xanthomonas campestris pv. campestris causing wilt 
disease in tomato and black rot disease in crucifers respectively. It also produces polyhydroxyalkanoates 
by utilizing carbon present in the pesticides.
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Abstract No. 654

Removal of anti-nutritional factors in linseed (Linum usitatissimum L.) beverage by 
Lactic acid bacteria and yeast fermentation.

Nivetha Nagarajan1, Suvarna V Chavannavar2

1IARI, New Delhi, India. 2UAS, GKVK, Bangalore, India 
nive.anu93@gmail.com

Linseed (Linum usitatissimum)  is a nutritious food with exceptionally high contents of alpha-linolenic 
acid (ALA), dietary fiber, high quality protein and phytoestrogens. It is the richest known vegetable 
source of omega-3 fatty acid and various minerals. However, it also contains anti-nutritional factors like 
phenolics, tannins and cyanogenic glycosides that are known to inhibit the activity of digestive enzymes 
and interfere with the availability of nutrients.  Hence, an attempt was made to reduce the anti-nutrients 
content by fermenting linseed.  Microorganisms degrade phenolics and tannin compounds during 
fermentation, thus reducing its interference in nutritional availability. Probiotic cultures Lactobacillus 
acidophilus, Bacillus mesentericus, Saccharomyces ellipsoideus, Saccharomyces boulardii and lactic acid 
bacterial isolate LAB-3 were used to produce fermented linseed beverage and determine the quantity 
of anti-nutritional factors like total phenolics, tannins and cyanogenic glycosides. Significant reductions 
in total phenolics and tannins were recorded upon fermentation by Lactobacillus acidophilus and isolate 
LAB-3. Compared to raw seed, fermented beverage showed 57-58% reduction of total phenolics and 
66-64% reduction of tannins. Significant quantities of phenolics and tannins were reduced by lactic 
acid bacteria compared to yeasts. The highest reduction of cyanogenic glycosides was observed in 
case of Lactobacillus acidophilus  fermentation   (66 %, 1.62 mg/g) followed by isolate LAB-3 (65 %, 
1.66 mg/g) and Bacillus mesentericus  (58 %, 2.02 mg/g). This may be due to enzymes like linamarase 
and β-glucosidaseandacidsproduction by microorganisms. Hence, we can conclude   that, microbial 
intervention can be exploited to reduce the anti-nutritional factors, thereby enhancing the nutritional 
quality of linseed.

Abstract No. 709

Antioxidant capacity, polyphenol and total flavonoids content of tropical mushroom, 
Macrocybe gigantea

Krishna Kant Mishra, Ramesh Singh Pal 
ICAR-VPKAS, Almora, India 
mishrakkpatho@gmail.com

Recently, mushrooms have been become an attractive functional food mainly because of their chemical 
composition and can be explained by the antioxidant capacity of mushrooms to scavenge free radicals 
which are responsible for oxidative damage of lipids, proteins and nucleic acids. The antioxidant 
metabolites present in mushrooms is of great interest as protective agents to help the human body in 
reducing oxidative damage without any interference. Although, research has focused mainly on the 
therapeutic effects and cultivation methods of mushrooms. In addition there are limited data in the 
literature concerning the antioxidant properties of the mushrooms from India. Hence the main objective of 
the present study was to determine the anti-oxidative properties from whole Macrocybe gigantean fruiting 
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body, cap and stipe. The mushroom was cultivated on wheat straw substrate using standard methodology. 
The temperature of the crop room was 25-350C and relative humidity was 70-80% during the cropping 
period. Freshly harvested mushroom fruiting bodies were shade dried and grinded in a super mill grinder 
for further analysis. Estimation of different antioxidant activities and bioactive compounds was carried 
out in triplicate as per standard protocol. Polyphenols, total flavonoids, RSA on DPPH and ABTS, total 
antioxidant activity and ferric reducing antioxidant power (FRAP) from cap, stipe and whole mushroom 
have been evaluated. The cap contained higher polyphenols (9.72mg GAE/100g dry wt.), total flavonoids 
(5.54 quercitinequi/g) and ferric reducing antioxidant power (234.94mMtroloxequi/g).

Abstract No. 710

Baking and nutritional characteristics of barnyard millet and defatted soy flour based 
biscuit

Lalan Sinha, Manoj Tripathi 
ICAR-CIAE, Bhopal, Bhopal, India 
lksinhaicar@gmail.com 

Defatted soy flour is a very good source of macronutrient protein whereas barnyard millets are very rich 
in micro nutrients and contains fiber, vitamins as well as plenty of minerals (especially iron and calcium). 
Now a days people are becoming more health and nutrition conscious and demanding nutrient dense 
health promoting foods. Hence barnyard millet (Echinochloa frumentacea L.) and defatted soy flours were 
incorporated in the standard formula for preparation of biscuits to find out the effect of incorporation on 
physical, nutritional and baking properties of biscuit. It was observed that the incorporation of millet and 
defatted soy flours resulted in increase of spread ratio from 9.01 for control to 9.34 for 100 % for soy and 
barnyard millet based biscuits. The textural analysis of biscuit indicated that the cutting force for control 
was 28.18 N whereas the same for soy and Barnyard millet based (80 baker’s %) biscuit was 36.07 N. The 
color measurement indicated as the level of substitution of millet flour increases the yellowness index 
decreases and whiteness index increases. It was observed that 80% incorporation of Barnyard millet flour 
can produce acceptable biscuits.

Abstract No. 725

Development of on-farm solar powered air inflated grain dryer

Abhinav Dubey, P.K. Sharma, Indra Mani, Roaf Ahmad Parray
Indian Agricultural Research Institute, New delhi, India 
mystereo.rey14@gmail.com

Paddy is generally harvested at 20-23% moisture content in order to avoid shattering losses while 
harvest. Their milling and long term storage is done at lower moisture content which is achieved by 
drying immediately after harvest. A solar powered air inflated grain dryer was designed and developed 
for drying of paddy. The developed dryer performance was evaluated by drying freshly harvested paddy 
with initial moisture content 22±0.3% (w.b.) in comparison to sun drying. The developed dryer was found 
to have a significant difference in temperature of the drying air.
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Abstract No. 729

Food extrusion in development of healthy ready to eat food products

Anjan Borah1, Hemanta Chutia2, Parvinder Singh2, Singhatharelu Balasubramanian3, CharuLata Mahanta2

1ICAR-Indian Agricultural Research Institute, New Delhi, India. 2Tezpur University, Tezpur, India. 3ICAR-CIAE-Regional 
Centre , Coimbatore, India 
anjanborah@gmail.com

In food extrusion processes, healthy cooking of raw materials occur, as they are mixed and formed to 
produce essential finished product in a single operation. The process mechanism of extrusion processing 
is to gelatinize the starch contents by rupturing the particles. However it has the potential for value 
addition of cereals with legumes, dietary fibre (DF), antioxidants to have ready to eat food with better 
nutritional quality. Fibre containing foods give good hope for the promotion of health since hemicellulose 
and pectin share a remarkable ability to bind heavy metal compounds. DF has functional properties, due 
to its beneficial effects such as increasing the volume of fecal content, decreasing the time of intestinal 
transit, reducing cholesterol and glycemic levels, trapping substances that can be harmful for human 
beings (mutagenic and carcinogenic agents), and stimulating the proliferation of intestinal flora. Thus 
health promoting effect of fruits and their co-products are of significant importance in developing 
restructured products. 

Abstract No. 737

In vitro regeneration & impact of phytohormone on multiple shoot proliferation of 
Mungbean (Vigna radiata L. Wilczek) – A valuable pulse crop

Ayushi Tripathi, Susmita Shukla 
Applied Plant Biotechnology Lab,Centre for Plant and Environmental Biotechnology, Amity Institute of Biotechnology, 
Amity University Uttar Pradesh, Noida, India 
tripathiayushi7@gmail.com

Vigna radiata is an important staple food and a major protein source for vegetarians and grows in diverse 
agro-ecological regions with varying degree of biotic and abiotic constraints. Therefore, the technology 
for yield improvement should be tailored according to the needs such as in vitro plant regeneration 
system for successful genetic engineering. To obtain maximum shoot proliferation of Vignaradiata variety 
Shikha, the cotyledonary nodes were inoculated in MS medium supplemented with 1mg/l concentration 
of BAP, Kinetin, Zeatin and TDZ. Thereafter the cultures were kept in 8 hour dark and 16 hour cool-white 
fluorescent light of 70-80 p mol m’2 s’* and at 25 ± 2°C with 60% ambient humidity. Maximum shoot 
proliferation was obtained in MS medium supplemented with BAP. TDZ seems unresponsive for multiple 
shoot regeneration and huge callus around the explant was obtained. The average length of regenerated 
shoots was found maximum in Kinetin than in Zeatin and BAP. The rapid root formation observed in media 
without hormone and rooting was slowed down in media containing Kinetin and Zeatin whereas BAP 
and TDZ were found to inhibit root formation. After fully grown in vitro shoots were transferred in MS 
media fortified with IAA (1mg/l) and after three weeks 95 % rooting was observed. This study concludes 
that in order to obtain full regenerated plant it is best to regenerate multiple shoots with cotyledonary 
nodes of Vigna radiata inoculated in MS media containing BAP and subsequently healthy rooting was 
observed when transferred in MS medium supplemented with IAA
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Abstract No. 745

Nutritional composition and sensory evaluation of composite fingermillet based 
granola bar

Hilda Vasanthakaalam1, Christophe Habimana1, Valens Habimana2, Choi Nam Hee1

1Department of Food Science & Technology, College of Agriculture Animal Science & Veterinary Medicine, University 
of Rwanda ,Busogo, Rwanda. 2Department of Chemistry, College of Science & Technology, University of Rwanda , 
Kigali, Rwanda 
hildajeya@yahoo.com

To enhance finger millet usage, novel finger millet based granola bars were processed. It was formed 
of composite grains comprising of soybean, rice and seasem that were used to process granola snack 
bar. Molten jaggery (100ml) was used to add sweetness and bind the bar. Finger millet, soybean, rice 
and sesame were used in various combinations as follows: 85% and the rest 5% each (FGB01); 70% and 
10% each (FGB02); 55% and 15% of each  (FGB03); 40% and 20%  of each (FGB04). Plain finger millet bar 
served as control (FGB00). Proximate, micronutrients, β-carotene, phytates, polyphenols and aflatoxin 
analyses were carried out. Proximate content varied among formulations: moisture ranged from 6.8-
9.5%; pH from 6.15-6.7; ash from 1.29%-1.72%; protein6.18% - 8.02%; fat 4.34%-11.26%; fibre 9.43 – 9.6% 
and carbohydrates ranged from 61.09% to 68.01%. Micronutrient analysis indicated that sodium and 
potassium were insignificant, while sulphur ranged between 8.16 to 9.16mg/100g. Iron ranged from 25 
to 47.9mg/100g. Phosphorous ranged between 170.81 to 403.48mg/100g while magnesium and calcium 
ranged from 340.27 to 534.71mg /100g and 400.80 to 480.96mg/100g respectively. ßcarotene in granola 
bar formulations ranged between 0.19 and 0.27 mg/kg while phytates ranged from 10.73 to 19.3 mg/Kg. 
Polyphenol content ranged between 0.37 mg/Kg and 2.63 mg/Kg. Aflatoxin was absent in all samples. 
Sensory evaluation for all attributes indicated that there was homogeneity of variances (p > 0.05). FGB02 
(70% finger millet) was selected to be the best by panellists in appearance, flavour, sweetness and in the 
overall acceptance

Abstract No. 760

Corporate social responsibility oriented ict enabled women centric nutripreneurship 
in the developing world

Murali Krishnan, Premlata Singh, V Sangeetha, Satyapriya *, Lenin V, Sukanya Barua, Sitaram Bishnoi, 
Sudipta Paul 
ICAR-IARI, Delhi, India 
muraliagextension@gmail.com

In India, nutrition related entrepreneurship shows potential for opportunities to enhance the nation’s 
nutrition security through promotion and establishment of nutri-enterprises by restricting the 
present post-harvest losses and diversifying opportunities in Indian agriculture. Further, the nutrition 
entrepreneurship shifts people from “job seekers” to “job creators” to address the hidden hunger and 
malnutrition issues. The required strengths and quality of successful nutripreneurs are positive attitude, 
opportunity-seeking, calculative risk taking ability, information-seeking ability and demonstration of 
leadership abilities to capitalize the market opportunities, through efficient use of skills, knowledge and 
experience. Resources,motivation and hard work are key requirements to sustain the nutrition enterprises 
in the organizational settings. Meanwhile, The Companies Act, 2013 necessitates corporates to spend 
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two percent of their net average profits towards Corporate Social Responsibility (CSR) activities. Major 
60% of the Rs 9,034 crores are going towards educational interventions. Hence, the ICAR- IARI has been 
promoting nutri-enterprises activities and Department of Science and Technology guidelines tothe 
companies for funding social start-ups is a good way for CSR to maximize the potential of their funds to 
create large-scale, sustainable impact than academic incubation led startups. With this background, in the 
present Globalized economic context, the corporate social responsibility oriented ICT enabled women 
centric Nutrition Startups establishment has potential opportunities to ensure the nutritional security in 
the developing world. Various available opportunities with potential for nutripreneurship and required 
policy and extension interventions to scale up the nutripreneurship process  to reduce the nutritional 
deficiencies, malnutrition issues are covered. 

Abstract No. 811

Modulation of lipase activity to limit lipid hydrolysis in pearl millet

D V Bhargav1, Ansheef Ali TP1, Abhishek Chitranshi1, P. Padma Priya1,2, Ranjeet R. Kumar1, Suneha Goswami1, 
Shelly Praveen1

1Indian Agricultural Research Institute, New Delhi, India. 2Tamil Nadu Agricultural University, Coimbatore, India 
bgv.2195@gmail.com

Lipases are considered as stable and versatile enzymes due to their ability to catalyze under extremes 
of temperature, pH and organic solvents. Lipases release free fatty acids from stored lipids through 
hydrolysis. Pearlmillet is usually grown under most adverse agro-climatic conditions, where, other crops 
like rice and wheat fail to produce economic yield. It has an excellent nutritional composition. However, 
despite its nutritional and medicinal value, the full potential of pearl millet is limited, due to higher rates 
of lipid hydrolysis, causing rancidity in the flour. In pearl millet (having 5-7% lipids)active lipases present 
in pericarp and germ help seed to germinate even in adverse conditions. In an intact seed both lipases 
and lipids are in separate compartments. During milling, lipases mix with and hydrolyze triglycerides, 
producing free fatty acids. Subsequent oxidation of these free fatty acids to aldehyde and ketones results 
in off-odour during storage above 10-17 days. Along with enzymatic rancidity, non- enzymatic hydrolysis 
also takes place which contributes to 20% of rancidity. Thermal inactivation of lipase is a potential strategy 
to overcome lipid hydrolysis. Heat treatment and microwave treatment could reduce the lipase activity 
to the extent of 10-15%. Microwave being high frequency wave penetrates through the seed in short 
time raising the temperature of seed and thus denatures lipases. Removing the pericarp by the process 
of decortication, also help in minimizing the lipase content by 20-25%.  Combining two treatments of 
decortication followed by thermal inactivation reduces lipase activity by 35-40%.
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Abstract No. 817

Regulation of peroxidase and polyphenol oxidase activity to limit phenolic compound 
oxidation in pearl millet

Ansheef Ali TP1, D V Bhargav1, Abhishek Chitranshi1, P. Padma Priya1,2, Ranjeet R. Kumar1, Shelly Praveen1, 
Suneha Goswami1

1Indian Agricultural Research Institute, New Delhi, India. 2Tamil Nadu Agricultural University, Coimbatore, India 
anshifaki47@gmail.com

Phenolic compounds are the major essential non-nutrients present in the diet. Diets rich in plant derived 
polyphenols, also exhibit anti-oxidant, anti-inflammatory and anti-proliferative effects etc. Pearl millet 
being a nutricereal,is rich in phenolics and poly unsaturated fatty acids which has several health benefits. 
Despite being nutritionally very rich, pearl millet is an underutilized crop. This is mainly due to its poor 
shelf life. Peroxidases (POX) and Polyphenol oxidase (PPO) are enzymes that are involved in the enzymatic 
browning reaction with diverse substrate specificity. In pearl millet, both these enzymes oxidize different 
phenolic compounds, results in browning and off-odor development. Peroxidase is also involved in the 
oxidation of free fatty acids in to hydro peroxides. In pearl millet, phenolics are mainly localized on the 
pericarp of seeds along with polyphenol oxidase (PPO), whereas peroxidase localized in the germ. During 
milling, both the enzymes start oxidizing their substrate which leads to generation of aglycones and 
hydro peroxides, which contribute toward the rancidity development in flour. Hence, to regulate POX and 
PPO activity, there is need to denature them or cut the supply of oxygen. Denaturation of peroxidase by 
thermal treatment i.e. dry heat and microwave treatment led to reduction in the enzyme activity by 12% 
and 43%, respectively. Decortication is another approach by which PPO activity can be reduced upto 30%, 
because majority of enzyme is present in pericarp. Combination of thermal treatment and decortication 
can be used to reduce the POX activity by 40% and PPO activity by 25%.

Abstract No. 818

Rancidity matrix: biochemical indicators for analysing the keeping quality of pearl 
millet flour

Suneha Goswami1, P. Padma Priya1,2, Ansheef Ali TP1, D V Bhargav1, Abhishek Chitranshi1, Sapna Singh1, 
Vinutha T.1, Ranjeet R. Kumar1, Shelly Praveen1

1Indian Agricultural Research Institute, New Delhi, India. 2Tamil Nadu Agricultural Research Institute, Coimbatore, India 
suneha08@gmail.com

Rancidity is the oxidation of fat, when exposed to oxygen and light. It results in the development of 
unpleasant odour and taste. Pearl millet is a nutricereals crop with excellent nutritional quality. It is rich 
in polyunsaturated fatty acid (74%), which is good for health but also make the pearl millet flour easily 
rancid while storage for10-17 days. In the presence of light and oxygen, polyunsaturated fatty acid are 
cleaved by free radical reaction, and volatile aldehydes form, which produce off odour. There are few 
rancidity measurement tests, which determine the extent of rancidity. Peroxide value is the initial indicator 
of lipid oxidation, determine number of peroxides formed. p-Anisidine test and TBARS determine the 
number of aldehydes formed. Acid value determines the number of free fatty acids liberated from lipid. 
Here, we execute the peroxide value and acid value in five different germplasm of pearl millet namely 
Dhanshakti, Kavery, 86M82, 86M64 and GHB732. We observed that peroxide and acid value were lowest in 
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Dhanshakti (20 meq O2/Kg and 2.24 mg NaOH/g, respectively). Further, flour was prepared from corticated 
and decorticated Dhanshakti grains. All the above four rancidity measurement tests were executed in 
these samples. There was increase of 10 meq O2/Kg in peroxide value, 6.76 p-AV, 0.56 TBA and 0.56 mg 
NaOH/g acid value in decorticated flour as compared to corticated flour. The above results conclude that 
the decortication of pearl millet grain make it rancid rapidly, as compared to corticated samples. 

Abstract No. 821

Trends and determinants of malnutrition in india: cross-state analysis

P V Naga Sindhuja1, Harshita Tewari2, Alka Singh2, Prabhakar Kumar2

1Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut, India. 2ICAR-Indian Agricultural Research 
Institute, New Delhi, India 
harshitatewari18@gmail.com

India is facing a serious challenge of malnutrition throughout the country in varying degrees across states. 
Malnutrition results in low productivity which further undermines the economic growth of the country. 
Malnutrition is a complex phenomenon and thus requires a detailed cross-state analysis to understand its 
causes and suggest solution. Trends in malnutrition and further identifies the determinants of malnutrition 
across states are outlined. The malnutrition indices were constructed and beta regression model was used 
to study determinants using state-wise data collected from NFHS factsheets and Directorate of Economics 
& Statistics. The prevalence of malnutrition has roughly decreased between 2005-06 to 2015-16 which 
indicates that country has made progress in providing better sanitation and health care environment. The 
malnutrition was found to be prevalent equally in children and adults. The child malnutrition index was 
constructed by taking into account prevalence of stunting, wasting and underweight among children 
under-five. Though nutritional status of children has improved in past ten years, still the malnutrition 
was found to be as high as 0.70 in Jharkhand. Madhya Pradesh has performed worst in context of adult 
malnutrition. The combined malnutrition index was found to be lowest in Kerala followed by North-
eastern region (NER). In region-wise analysis, performance of western region was worst whereas of NER is 
best. Women literacy, sanitation and gross value of output were identified as the important determinants 
of malnutrition. It can be concluded that investment in women education, sanitation and other public 
utilities will improve the nutritional status in the country.

Abstract No. 932

Chemoprofiling of Trachyspermum ammi (L.) seeds for their inhibitory activity against 
Candida albicans

Shuvajit Dutta, Aditi Kundu, Anirban Dutta, Supradip Saha
ICAR-Indian Agricultural Research Institute, New Delhi, India 
chem.aditi@gmail.com

Trachyspermum ammi (Ajowan) has been exploited traditionally due to its diverse biological properties. 
Lack of information about the phytochemicals responsible for its wide pharmacological activities and 
challenges to utilize as natural leads makes it essential to characterize the chemical constituents and 
evaluate their potential activity against pathogenic fungi. Hydro-distillation ofseeds yielded yellowish 
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essential oil (3.2 % v/w, dry wt. basis). GC/MS analysis indicated thymol (38.8 %), p-cymene (31.6 %) and 
γ-terpinene (23.7 %) were most abundant among seventeen mono and sesquiterpenes accounting 98.9 
% of oil. Chemical profiling of methanolic extract using High Resolution Mass Spectrometry (HR-MS) 
resulted identification of monoterpenes, phenolics and their glucosides. Thymol, hydroxylthymol, anethole, 
terpineol and tetrol are identified as the major monoterpenes. Twelve phenolic glucosides namely, 
myricetin-3-O-rhamnoside, kempferol-3,7-O-diglucoside, 6-hydroxythymol-3-O-glucoside, catechin-3-O-
rhamnoside, kaempferol-3-O-glucosyl-rhamnosyl-galactoside, quercetin-3-O-xylosyl-rutinoside, quercetin 
3-O-glucosyl-xyloside, kaempferol-3-(6-coumaroyl-glucosyl)-rhamnoside, quercetin-3-O-galactoside, 
kaempferol-3-O-galactoside-7-O-rhamnoside, luteolin-7-O-rutinoside, rosemarinyl-3-O-glucoside and 
five phenolic acids namely caffeoylquinic acid, rosemarinic acid methyl ester, feruloylquinic acid, syringic 
acid and quinic acid; four glucuronic acids such as dihydrocaffeic acid-3-O-glucuronide, naringenin-7-
O-glucuronide, epigallocatechin-7-O-glucuronide and epicatechin-7-O-glucuronide were identified. 
Oil was found to be highly active against pathogenic strains of Candida albicans ITCC 4719 (EC50 6.9 
μg mL-1). In silicodocking studies suggested tetrol, hydroxythymol and thymol as most inhibitory on 
glutamine-fructose-6-phosphate amidotransferase [GlcN-6-P] (PDB: 2POC). Purified methanolic fraction 
was formulated, characterized with the help of SEM and HPLC, and release kinetics was determined.

Abstract No. 954

Lipoxygenase: a felon for rancidity

Abhishek Chitranashi1, Ansheef Ali TP1, Bhargav D. V.1, Padma Priya P2, Sapna Singh1, Suneha Goswami1, 
Ranjit Ranjan Kumar1, Shelly Praveen1, Vinutha T1

1IARI, New Delhi, India. 2TNAU, Coimbotore, India 
chitranashiabhishek@gmail.com

Lipid is an ester of fatty acids and glycerol. There are different types of fatty acids like saturated, unsaturated 
and polyunsaturated fatty acids (PUFA). PUFA has more health benefits. Among all cereals, pearl millet 
has higher content of PUFA (74% of total fat). The PUFA of pearl millet fat consist of  about 30% oleic 
acid 40% linoleic acid and 5% linolenic acid. Despite of excellent nutritional potential, pearl millet is less 
popular because of poor shelf life of its flour. This is due to high fat content, which leads to enzymatic and 
oxidative rancidity. Lipoxygenase (LOX) (EC 1.13.11.12) involve in both enzymatic and oxidative rancidity. 
LOX catalyses the oxidation of PUFA to corresponding hydroperoxides. LOX action leads to oxidation of 
PUFA forming hydro peroxide free radical intermediates; results in development of off-flavour and loss of 
colour due to degradation of chlorophyll and carotenes. LOX is present in germ of pearl millet grain. We 
can increase the shelf life by reducing the enzymatic activity and by cutting down the supply of oxygen 
by giving  different thermal treatment to grain. Microwave has more penetrating power compared to dry 
heat as it decreased LOX activity by40% in contrast to dry heat which is about 20%. Combining effect of 
both microwave and decortications we can decrease LOX activity by 40-50%.



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 759

Food Science & Value AdditionDay-2 :  22 February, 2019

Abstract No. 968

Green revolution to millet revolution-the superfood and climate resilient nutri-cereals 
for improving the health and socioeconomic life of poor’s

Khushboo Singh sapna1, Bhargava DV2, Abhishek Chitranashi2, Ansheef Ali2, Suneha Goswami2, Ranjeet 
R. Kumar2, Shelly Praveen2

1ICAR, New Delhi, India. 2IARI, New Delhi, India 
singh.sapna06@gmail.com

India has seen an impressive economic growth in recent years but the country still struggles with 
malnourishment. We have come a long way from a food hunger to a food surplus country. The enactment 
of ‘National Food Security Act, 2013’ is a significant step towards eradication of hunger. Though, there 
is food for all, but nutrition security is yet to be achieved. India faces triple burden of malnutrition i.e. 
deficiency of macronutrients (protein, energy, calcium), micronutrient deficiency/hidden hunger (iron, 
zinc, folate, vitamin A) and lifestyle diseases such as diabetes, cardiovascular diseases and obesity. In 
fact, India is known as the second largest diabetes capital of the world, and this has led us to the surge in 
the demand of millets and there is a need for slow foods i.e. foods which are slow in digestion rates and 
provides controlled supply of calories, oil with high omega-3 and mono unsaturated fatty acid (MUFA), 
high amylose/amylopectin ratios. Soluble fiber, lignins, β-glucan, phytate, polyphenols are the compounds 
indicated for their role in lowering down glycemic index, reduce absorption of fats and strengthen anti-
oxidant defense which are essential for the management of lifestyle diseases. Moreover, these gluten 
free millets can play a pivotal role in preventing and curing several health issues. Being enriched with 
the goodness of nature, millets are a rich source of fiber, minerals like magnesium, phosphorous, iron, 
calcium, zinc and potassium. The present concept strives to addition of millets to the public distribution 
system, nutritional surveillance and labeling

Abstract No. 1025

Cool Box Technology (CBT)- A solution for health drink from Palmyrah (Borassus 
Flabellifer L.)

Vengaiah PC1, Murthy G N1, Maheswarappa H P2

1Dr YSR horticultural University, Pandirimamidi, India. 2CPCRI, kasargod, India 
pcvengaiah@gmail.com

Palmyrah (Borassus flabellifer L.) is a very important palm and plays an important role in the day-to-day 
life of poor and landless farmers. More than 50 commercially important value added products have been 
made from it including inflorescence sap, fruit sap, tender fruit and tuber. Palmyrah sap is collected from 
inflorescences of both male and female palm and fruits of palmyrah.  Sap can be collected from the fruits 
during June to October in Andhra Pradesh.  Fresh sap is light golden in colour, with pH 7 and no foul 
odour by Cool Box Technology (CBT) developed by Horticultural Research Station, Pandirimamidi. The 
traditional way of tapping, i.e. collecting the sap in a mud pot kept at the top of the palm under ambient 
conditions for 8–12 h, ferments the sap before collection itself. The colour turns whitish, pH drops to 
below 6 and odour of toddy (fermented smell) develops slowly. By using cool box technology (CBT) 
method, the sap collected is sweet, non-alcoholic and also free from contaminants such as ants, insects, 
pollen, dust, etc.  From these results, this natural sap could be regarded as functional food due to its high 
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nutritional value, antioxidant activity. The fresh, hygienic and unfermented sap from Palmyrah can be 
sold as a ready-to-serve health drink under refrigerated condition or can be processed into value-added 
natural products like sugar, jaggery, honey, syrup, etc. without the addition of chemicals.

Abstract No. 1140

Process optimization for osmo dehydrated Kiwi slices using response surface 
methodology and it’s storage studies

Vanita Yadav1, OP Chauhan2, Satya Priya1, Premlata Singh1

1Division of Agricultural Extension, ICAR-IARI, New Delhi, India. 2Defense Food Research Laboratory, Mysore, India 
viniyadav19@gmail.com

Osmo-dehydration is a food processing technique used for preservation of products to enhance their shelf 
life. In this research study, ready–to-eat fortified kiwifruit compressed bar was developed using osmo-
dehydrated kiwifruit slices. The process for osmo-dehydrated slices was optimized using Response Surface 
Methodology (RSM) following Central Composite Design (CCRD). The experimental variables selected for 
the optimization were soaking medium concentration (°Brix), soaking time (min), and soaking temperature 
(°C). The effect of process variables was studied on solid gain, water loss and overall acceptability. The 
data obtained was analyzed, employing multiple regression technique to generate suitable mathematical 
models. Quadratic model was found to fit well (R2, 0.98-0.81) in describing the effect of variables on the 
responses studied. The optimized levels of the process variables were achieved at 60 °Brix, 40°C and 
90 min for soaking medium concentration, soaking temperature and soaking time, respectively. Using 
osmo-dehydrated kiwi fruit slices, a compressed bar fortified with chia seeds and sesame seeds was 
prepared. Bar showed high antioxidant activity and vitamin C content. The samples prepared at optimized 
conditions of variables showed a shelf life of 3 months at ambient storage temperature on the basis of 
physicochemical and sensory characteristics.

Abstract No. 1241

Development of khurma using chhana from mixed milk (buffalo milk and cow milk)

Rajni Kant, Ashis Kumar Datta, Prem Prakash Srivastav 
Indian Institute of Technology Kharagpur, Kharagpur, India 
drrajnikant.iitkgp@gmail.com

Khurma is one of the most popular sweets of Shahabad commissionary of Bihar that is made from Chhana. 
The product is gaining popularity in other parts of Bihar as well. A good quality Khurma is usually prepared 
from mixed milk chhana having hard body and slightly rough texture with very less water holding capacity. 
Different temperatures of coagulation such as 85 and 80oC were investigated for getting good quality 
chhana suitable for preparation of Khurma. The highest mean fat, ash and total solids contents of Khurma 
were obtained in treatment T7 (22.5%), T7 (0.7%) and T7 (31.08%) while T1 recorded the minimum (20.0%), 
(0.4%) and (30.0%). The coliform count and yeast and mould count of Khurma was negative, indicating 
good keeping quality of the Khurma. The highest mean score for colour and appearance, flavour and taste, 
consistency and overall acceptability of Khurma (7.86, 7.80, 7.46 and 7.71) was obtained for treatment T2 
followed by T1 (7.60, 7.58, 7.44 and 7.54) and T3 (7.54, 7.08, 7.24 and 7.29). The minimum score (7.23, 7.04, 
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7.12 and 7.13) was obtained for control samples (T0). Khurma prepared at temperature 850C was found to 
be more acceptable as compared to that at 800 C as it yielded khurma with better colour, flavour, aroma, 
taste, mouth feel and overall acceptability.

Abstract No. 1250

Design and development of parabolic solar collector for effective pasteurization based 
on radiative heat transfer

Shyam Kumar Singh, Ashis Kumar Datta, Ravula Sudharshan Reddy 
Indian Institute of Technology Kharagpur, Kharagpur, India 
shyamsingh.iitkgp@gmail.com

In recent years, national and international concern about energy production has been outstanding. 
This has given a fresh impetus to the researchers for resorting to non-conventional energy sources like 
solar, wind, biomass, hydrothermal etc. because these are renewable, inexhaustible and clean. Among 
all non-conventional sources of energy, solar energy is the most prevalent in the tropics of the earth. 
Pasteurization is a process of heating milk for the killing of pathogens and to prolong the shelf life by 
destroying undesirable enzymes as well as reducing the number of viable spoilage microorganisms. 
Pasteurization requires a large amount of fossil fuel. So, keeping in view of the above problems a parabolic 
trough collector (PTC) type solar pasteurizer will be developed. The aim of this study is to optimize the 
parameters of the PTC using modeling and simulation tools and to enhance the performance of the 
developed prototype by incorporating a micro-controller based single axis sun tracking mechanism. 

Abstract No. 1276

Impact of osmotic dehydration process variables on mass flux kinetics, effective 
moisture diffusivity and quality attributes of banana slices

Robina Rai, P. P.Tripathy
Indian Institute of Technology Kharagpur, Kharagpur, India 
robinarai95@gmail.com

Bananas are highly perishable and 25-40% of the total banana production of India is wasted annually. 
Osmotic dehydration is a moisture removal technique by immersing the product in a hypertonic solution. 
In this study, the effect of solution concentration (35, 50, 65 °Bx), temperature (30, 40, 50 °C), and immersion 
time (1, 2, 3, 4, 5, 6 h) on moisture ratio, water loss, solid gain and effective moisture diffusivity of banana 
slices was investigated following full factorial experimental design. The osmosed slices were also analysed 
for colour and texture properties. Banana slices (2.3 cm diameter, 0.5 cm thick) were immersed in a sucrose 
solution (fruit::solution=1: 5 w/w basis) in a constant temperature water bath. The moisture content of 
the sample reduced from 72-77% to 40-65% (wb) showing water loss and solid gain in the range of 3-47% 
and 0.5-15.9% respectively. Results showed higher solid gain values at higher concentration, while greater 
water loss was observed at higher temperature and concentration. Osmotic process was positively and 
significantly (p<0.05) influenced by immersion time. The osmosed samples were found to be softer than 
their fresh counterparts with hardness values of 7.6 N and 2.2 N (at 30 °C), respectively and this effect was 
more pronounced at elevated temperatures. Second degree equations were found to be the best fit for 
all the experimental data obtained.
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Abstract No. 1300

Physico- chemical, sensory and shelf life analysis of paneer prepared with aloe vera 
juice addition

Kratika Sharma
ICAR- CAZRI (Central Arid Zone Research Institute), Jodhpur, India 
kratika494@gmail.com

Paneer also known as Chhana refers to the milk solids obtained by acid coagulation of boiled hot whole 
milk and subsequent drainage of whey. The acids commonly used to separate the curds from the whey in 
hot milk are lactic or citric acid, vinegar, lemon juice or yogurt.  Nearly 1.2% of India’s total milk production 
is converted into value added  products and 2.2% of the quantity is utilized for the production of about 
35 million kg of chhana . The main objective of this study was to formulate paneer with Aloe Vera (Aloe 
barbadensis) in various concentrations in order to increase its shelf life and health benefits. It provides 
powerful antioxidants and also has antibacterial, antimicrobial and antifungal properties. The Aloe Vera 
juice addition to paneer resulted in improved shelf life, delayed bacterial growth  and better moisture 
retention as compared to normal paneer. Storage studies of up to 6 days showed marginal decrease in 
nutritional profile of Aloe Vera juice added paneer. Further, increase in bacterial colony count was much 
slower for paneer added with Aloe Vera juice as compared to the normal paneer. 

Abstract No. 1308

Optimization of process parameters for preparation of acid lime juice powder by using 
response surface methodology (RSM)

Vidya Sonone1, Dilip Pawar2, Vikram Kad1, Prakash Unde1

1MPKV, Rahuri, Ahmednagar, India. 2CIAE, Bhopal, India 
sononevs@gmail.com

The spray drying process parameters for the production of acid lime juice powder were optimized by 
using three parameters three levels factorial design proposed by Box and Behnken (1960).

The response surface methodology (RSM) was applied to experimental data using a commercial statistical 
software package Design-Expert version 10.0.3.1   for generation of response surfaces and contour 
plots. The spray drying process parameters such as inlet air temperature (140-160°C), concentration 
of maltodextrin (14-18%) and feed flow rate (62.5-112.5mL/h) were selected as independent variables 
based on the actual experiments conducted. Responses evaluated were moisture content, bulk density, 
powder recovery, water solubility index, vitamin C content, total phenols content and colour difference 
values. The optimum spray drying conditions for the production of quality acid lime juice powder were 
found at 147.63°C inlet temperature, 16.27 per cent maltodextrin and 90.94 mL/h feed flow rate. The 
acid lime juice powder prepared at optimized conditions had maximum vitamin C (365.937 mg/100g), 
total phenols (183.695 mg/100g), powder recovery (18.774 %) and water solubility index (94.788 %) and 
minimum moisture content (2.867 %) and bulk density (0.359 g/cc). The derived optimum conditions 
were used for the powder production and to check  validity of the model by comparing predicted values 
with experimental data.
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Abstract No. 1351

Probiotic: A sustainable approach to improve the declining rate of fertility

Kavita Rani, Dr. Gautam Kaul 
National Dairy Research Institute , Karnal , India 
kavitarmalik@gmail.com

Reproduction being the key to species evolution, its healthy status is the measure of the fertility potential 
of both males and females. Existing lifestyle such as smoking, changing diet pattern, over-consumption 
of alcohol, lack of physical activity and chronic stress are largely contributing to infertility. Despite the 
availability of alternatives to treat the infertility issues, the use of functional foods (probiotic, prebiotic 
and synbiotic supplemented) may prove as one of the sustainable approaches to improve declining 
fertility. The probiotics in combination with prebiotics in the form of synbiotic foods are widely used for 
strengthening the immune system and prevention of different body anomalies, yet they are not explored 
in restoration of fertility potential. In a previous research it is observed that probiotic administration to 
male mice lowers the inflammatory response by increased secretion of anti-inflammatory cytokine i.e. 
IL-10 and reduced secretion of pro-inflammatory cytokine IL-17 and improves testosterone levels. These 
fermented foods have not been investigated for the improvement of the female reproductive health 
yet, so to fill up this gap currently in our lab we are investigating the role of probiotic and prebiotic on 
the reproductive system of female mice. As a preliminary work we have already checked the prebiotic 
potential which has significant effect on the growth of selected probiotics. Moreover, the probiotic 
supplementation in mice showed significant decrease in body weight as compared to control, hence, 
these positive leads support further research to explore the benefits of probiotics as functional food in 
reproductive health areas. 

Abstract No. 1398

Optimization of spray drying parameters for Custard apple (Annona squamosa L.) pulp 
powder development using response surface methodology (RSM)

Abhishek Dutt Tripathi, Arpit Srivastava 
Centre of Food Science and Technology, Intitute of Agricultural Sciences, Banaras Hindu University, Varanasi, India 
abhi_itbhu80@rediffmail.com

The objective of this study was to determine the physical and chemical characteristics of laboratory 
prepared spray dried custard apple powder and to optimize its yield and other physical properties. Due 
to custard apple’s limited availability, major preservation method of this fruit is the removal of water that 
can be accomplished through spray drying.   Postharvest losses in custard apple (Annona squamosa L.) are 
major problems in the market supply chain of small farm holders in India. Spray drying is one of the effective 
postharvest technology used for making fruit powders of long shelf life. The response surface methodology 
was used to optimize the spray drying process for development of custard apple (Annona squamosa L.) 
pulp powder. The drying was carried out in a laboratory spray dryer independent variable were different 
levels of inlet air temperature, outlet and maltodextrin concentration. The responses were moisture (%), 
bulk density. yield, degree of caking, solubility index and dispersibility. The Inlet temperature was kept 
in the range 100-140°C and outlet temperature was in the range of 70-110°C maltodextrin concentration 
was in the range of 5-20% along with-it cellulose was also used as carrier agent at 3%. pectinase enzyme 
100ppm was used for better juice recovery from pulp. The optimum conditions were found as 140°C inlet 
air temperature and a maltodextrin concentration of 20% with using desirability function.
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Abstract No. 1468

Vertical farming with plastics- boon to arid regions

Kumari Ashwini, Aditi Saw 
Birsa Agricultural University, Kanke, Ranchi, India 
kumariashwinipathak@gmail.com

Plastic plastic all around. Increasing population, increasing pollution, decreasing food security, decreasing 
cultivable land, all these problems lead us the way to combine techniques and cost efficient measures of 
crop production. Though polybags are banned in several parts but plastic bottles and other containers 
are an integral part of daily life. Since these are not getting reused and just wasted around, we could use 
these bottles for vetical farming which would solve the problem of both land and soil scarcity. It is a very 
user friendly technique as it needs only a small land area which could be utilized in layers for production 
of crops with or without polyhouses or green houses. Following points would focus on its benefits: 
vegetables can be grown all year round in both cold and hot deserts by using polyhouse and green house.
A mixture of soil,organic waste and cow dung would provide a chemical free production. Much lessser area 
need for production and yield\area is way more. One time use plastic containers are reused in a pocket 
friendly manner. Source of employment to housewives and retired personnels. Soil is made nutrient rich, 
so no need of fertile soil. One time investment method with very low initial cost as compared to field 
cropping systems.

Abstract No. 1526

Value chain through generation of wealth from Banana Pseudo stem through post 
harvest mechanization interventions

Ravindra Naik1, Dawn C P Ambrose1, SJK Annamalai1, K N Shiva2

1ICAR - CIAE Regional Centre , Coimbatore, India. 2ICAR NRC Banana, Trichy, India 
naikravindra@gmail.com

It is estimated that annually about 30 million tones of biomass is produced through banana cultivation. 
However, this waste cane be utilized for the development of value added products. About 5-7 tones of 
central core can be extracted from one hectare of banana which  is reported to have many medicinal 
values. At present dices, pickle, candy, soup, juice  etc.,  are prepared from central core stem manually and 
sold by cottage industries. The present practice is unhygienic and laborious. The   developed package of 
equipment would cost about Rs 1.50 to  2.50   lakhs. By using this package of equipment, one can save time 
and cost up to 65% and labour by 70% for minimal processing of banana central core.  Further, annually, 
about 1.5 million tons of dry banana fibres can be produced from  outer sheath of pseudostem. Twisted 
rope is used for production of various eco-friendly materials like bags, window curtains, table mat etc 
which has huge demand both in local and international market, thus generating additional revenue to 
farmers / entrepreneurs / processors. It is estimated that average of   about 5 kg wet or 1.5 kg dried outer 
sheath is obtained from each plant from which 70-80 m of 3mm twisted rope is produced. Processed 
rope fetches about 2.4 lakh m of banana sheath rope valued at Rs 1.0 lakh/ha. The developed package of 
equipment can be used in the value chain concept for generation of wealth from banana pseudo stem 
waste through  post harvest mechanization interventions. 
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Abstract No. 1548

Development of biodegradable film for extension of shelf-life of perishable fruits and 
vegetables

Aniket Sharma, Lovely Gupta , Gaurav Raj , Shivangi Gulati , Shanu Hoda , Pooja Vijayaraghavan
Amity Institute of Biotechnology , Noida , India 
aniketagnihotri.23@gmail.com

Perishable crops suffer a great deal of postharvest losses both quantitatively and qualitatively. This 
demands an integrated approach to reduce the spoilage and overcome the present day challenges. 
Synthetic polymers are important in many branches of industry, however, they have undesirable influence 
on both environment and health. Therefore, there is an urgent need to replace these synthetic polymers 
with biodegradable biopolymers for a sustainable environment. The present study encompasses 
the preparation of biodegradable biopolymer-based transparent film for enhancing the shelf life of 
perishable fruits and vegetables. The biodegradable film was prepared using plant based bio-polymers 
and impregnated with essential oils. The film was analyzed for different parameters like bursting strength, 
thickness, tensile strength, water absorption, migration rate etc. The efficiency of the film was tested 
on different perishable fruits such as banana, papaya, orange and tomato. Various parameters such as 
mass loss, change in texture, pH, microbial growth, total soluble solids, sugar content, desiccation rate 
were tested with and without the film. Coated and non-coated fruits and vegetables were kept at room 
temperature during the entire process. Results indicated that the prepared biodegradable film maintained 
the freshness of tested fruits and vegetables for up to two to three folds higher than to the un-covered 
samples. Impregnation of essential oils into the film, helped to reduced microbial spoilage of banana, 
papaya, orange, tomato upto>95%.  Studies were conducted 1-3 weeks depending upon the average 
shelf life of control fruit.

Abstract No. 1550

A functional drink with fermented black carrots using a consortium of starter cultures.

Sunita Singh 1, Sangeeta Gupta 1, Shruti Sethi1, Charanjit Kaur 1, Supradip Saha2, Ed Wood 3, Pitam Kalia 
4, Amish K. Sureja4

1Division of Food Science and Post-harvest Technology, ICAR-IARI, New Delhi, New Delhi, India.
2Division of Agricultural Chemicals, ICAR-IARI, New Delhi, New Delhi, India. 3Sourdough International Inc., Cascade, 
USA. 4Division of Vegetable Science, ICAR-IARI, New Delhi, New Delhi, India 
sunitaiari@gmail.com

Advantages of using the sourdough have been undoubtedly demonstrated for nutritional, sensory, textural 
properties, and to enhance shelf-life of baked products like San-Francisco bread. A lactic acid bacteria 
and yeast culture-consortium was isolated from sourdough was used to ferment a multi grain mix flour 
for sourdough. The sourdough fermented extract served as base, for fermenting black carrots. The starter 
lactic cultures in drink, contributed to a balance of acidity with soothing taste and pleasing flavour. In 2 
days after fermentation, the drink can be a functional drink due to its antioxidant potential (14.8 µmole of 
Trolox/mL). However this potential reduced to 8.4 µmole of Trolox/mL, after 5 days of fermentation. The 
final fermented formulation showed a shelf life of up to 6 months under ambient conditions as against ~ 
10 days in traditional process of kanji. The traditional process of ‘kanji’ (a fermented drink) was modified 
for fermented black carrot drink. The preservation was taken care of by low sulphite preservation with 
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the presence of polyphenol and a negligible bleaching in colour. The low TSS (2.5 – 3.0) of the drink can 
be used in diets for diabetics, requiring low sugar as against fruit drinks, which have higher TSS (sugar) 
levels. The drink can help to release stress due to its antioxidant functionality and flavonoids (in terms of 
quercetins equiv.  mg/100 mL of 7.29 at 2nd day and 4.15 at 5th day after fermentation) recorded in this 
drink. . 

Abstract No. 1566

Extraction and characterization of fucoidan from brown seaweed, Sargassum wightii

Mandakini Devi Hanjabam, Anuj Kumar, Tejpal CS, Ashok Kumar K 
ICAR-Central Institute of Fisheries Technology, Kochi, India 
anuj19.ak@gmail.com

Fucoidans are natural sulphated polysaccharides generally found in cell wall matrix of brown seaweeds. 
Fucoidans are known as potent antioxidants. These biomolecules have been proven to possess various 
biological activities i.e., antiviral, anti-inflammatory, anticoagulant, antiangiogenic, immunomodulatory, 
antiadhesive activity, anti-tumor and anti-obesity. Fucoidan was extracted from Sargassum wightii, a 
brown seaweed common along the Indian coastline. A comparison was made between ultra-sonication 
assisted extraction (UAE) and hot water extraction (HWE) methods. Water activity values for fucoidans 
obtained varied from 0.14-0.19. The Hunter colour coordinates (L*, a* and b* values) for HWE and UAE 
fucoidans were 52.7, 7.4, 18.2 and 57.9, 9.2, 22.4, respectively.  The sulphate content was similar in both 
fucoidans. The absorption bands at 1252 cm-1 and 1234 cm-1 in the HWE and UAE fucoidan indicated the 
presence of sulphate groups (S-O stretching) in the extracted fucoidan. The endothermic peaks of HWE 
and UAE fucoidan obtained by differential scanning calorimetry were 131.8 and 127.3°C, respectively. 
HWE fucoidan had higher content of fucose, DPPH radical scavenging activity and metal chelating activity 
than UAE fucoidan. The health benefits of fucoidan thus obtained, could be explored by incorporation 
in different food systems. 

Abstract No. 1628

Efficacy of dandelion powder and its extract on the storage stability of chicken meat 
loaves

SadiyaSajad, Sheikh Rafeh, Ashraf Pal, Asif Sofi, Tahir Nazir, Asma Irshad, MirRovida
SKUAST-Kashmir, Srinagar, India 
sh.rafeh@gmail.com

The growing concern of health conscious people about the negative effects associated with the meat 
have turned the attention of scientists towards the development of functional meat products. Besides, 
polyunsaturated fatty acid rich chicken meat is highly prone to oxidation, thus having poor storage 
stability. Hence, a study was designed to evaluate the effect of dandelion (Taraxacum officinale), a locally 
available natural source of functional ingredients on the shelf life quality of chicken meat loaves. The 
products incorporated with optimum levels of dandelion powder (1% DLP) and dandelion extract (10% 
DLE) were packed in LDPE bags and stored at 4±1oC for 28 days during which the samples were evaluated 
at regular interval of 7 days. The pH and TBARS values showed significant increase while moisture and 
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DPPH-RSA values followed significant decrease with advancement of storage. The total plate count showed 
significant increase from day 0 (0.85) to day 28 (4.03). Coliform count showed growth from day 14 (0.24) 
which increased significantly to 1.21 on day 28 whereas, yeast and mould showed growth from day 21 
(0.55) which increased significantly to 1.05 on day 28.  The sensory scores decreased with storage period 
but remained acceptable up to 21 days of storage period. The storage stability of functional loaves was 
improved when compared with control. Thus, it was concluded that dandelion (as powder or extract) can 
be efficiently incorporated in chicken meat loaves for improving their functional value and storage stability.

Abstract No. 1631

Nano-particle enhanced cold energy storage: A state-of-the-art to dairy value chain

Ravi Prakash, Menon Rekha Ravindra, Manjunatha M 
SRS, ICAR-NDRI, Bangalore, India 
rdwivedi.prakash@gmail.com

Nano-particle Enhanced Cold Energy Storage (NECES) could be one of the notable methods to tie the 
shortage arose between demand and supply of cold energy in dairy value chain in tropical and subtropical 
countries like India, wherein chilling becomes obligatory right from the point of production to processing, 
to market place, till consumption to maintain quality and safety of milk and milk products, since in 
the present research NECES fluids engineered in suitable proportions of base fluids and metal oxide 
nanoparticles exhibited rapid storage as well as discharge of cold energy as compared to conventional 
phase change materials such as ice, salt-slurries, aqua-glycol eutectics. The developed NECES fluids were 
tested for instant chilling of raw milk from the point of production and maintaining the chilled milk 
temperature below safe limits (10 °C). The rapid temperature drop of 5L of raw milk from 37 to below 10 
°C simultaneously to milking process well-preserved the chemical as well as microbiological qualities as 
good as pasteurized milk. This technology is foreseen to have high socio-economic utility by integrating 
the developed NECES fluids in refrigeration/deep freezing equipment used in food value chain such as 
domestic refrigerator, bulk chilling racks in star bazaar/super mall, ice bank tank and other phase change 
material based containers.
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Theme: Animal Sciences-Livestock, Dairy & Poultry, Actuating Animal Health

Abstract No. 900

Isolation and molecular characterization of mastitogens of bacterial origin from bovine 
milk

Snehal Nirwan1, Reena Mukherjee1, Arbind Singh2 
1Indian Veterinary Research Institute, Izatnagar, India. 2SVPUAT, Meerut, India 
snehalnirwan1@gmail.com

Mastitis in bovines is a complex condition causing significant economic loss in dairy industries worldwide 
due to the reduction of milk yield and quality. For developing the effective control programme for mastitis, 
the identification of predominant mastitis-causing pathogens is utmost important. In the present study, 
the different pathogens of bacterial origin was isolated and molecularly characterized from the milk 
collected from bovines of Bareilly and nearby areas, Uttar Pradesh, India. Milk samples from 385 dairy 
animals were collected in sterilized containers and standard microbiological methods were used for 
isolation, identification (morphology, Gram’s staining and biochemical tests etc) of bacterial isolates. The 
molecular characterization was performed by amplification of nuc gene, which encodes the thermostable 
nuclease of Staphylococcus aureus, 16s rRNA gene of Streptococcus agalactiae, E. coli and other Streptococcus 
spp. by the polymerase chain reaction method. Out of 385 milk samples of bovine origin, 54 (20.26%) 
were positive for clinical mastitis. From the 54 milk samples, 16 S. aureus strains, 06 E. coli and 04 other 
Streptococcus spp. were isolated and amplicon of approximately 278 bp, 232bp and 120bp were amplified 
from isolated DNA of all the bacterial isolates. The present study indicates that the prevalence of clinical 
mastitis is higher in dairy animals. The bacterial culture combined with the targeted specific PCR would 
not only be helpful for identification of mastitogens but also for formulating the mastitis control system 
and increasing the safety and quality of dairy products.

Abstract No. 979

Understanding emerging and re-emerging parasitic diseases of pashmina goats in 
Changthang region of Ladakh

Akeel Bashir Beigh, Owais Shabir, Mustaq Ahmad Wani 
SKUAST-K, LEH, India 
beighab@gmail.com

In Changthang, there is a trend towards increasing the livestock population, especially a breed of 
goat (Capra Siberica) that produces one of the finest natural fibres: Pashmina, which is the mainstay of 
economy of Changpa nomads. The environmental condition of this region suits for the development of 
Pashmina, therefore, these animals are reared in large numbers. However, unfortunately the production 
of these animals is being reduced by a number of factors and one of the major factor being recognized 
is parasitism. The important endoparasites which afflict pashmina goats are Eimeria (coccidia), 
gastrointestinal nematodes, cestodes, liver trematodes, lungworms, hydatid cysts and ectoparasites like 
ticks, mites, lice, fleas. Ectoparasites affecting Pashmina goats cause severe damage on the skin of affected 
animals, which would render their fibre unsuitable for processing. Gastro-intestinal (GI) parasites cause 
major drain on the production of goats due to their adverse effects like reduction in appetite, impaired 
digestive efficiency, retarded growth rate and even death. Due to the inclement weather, no transport 
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facility, and very remoteness of the Changthang region, only few studies are on record till date from this 
region regarding prevalence of parasites in Pashmina goats. There is an urgent need for identification of 
the parasite species, lifecycle, epidemiology, pathology and the impact on Pashmina production by the 
parasites involved, for the control of these diseases.

Abstract No. 980

Pashmina goat farming in cold arid desert of Changthang region of Ladakh

Akeel bashir beigh, Owais Shabir, Mustaq Ahmad Wani 
SKUAST-K, LEH, India 
beighab@gmail.com

In Changthang, there is a trend towards increasing the livestock population, especially a breed of goat 
(Capra Siberica) that produces one of the finest natural fibres: Pashmina, which is the mainstay of economy 
of Changpa nomads. The environmental condition of this region suits for the development of Pashmina, 
therefore, these animals are reared in large numbers. Changthangi goats are reared under harsh climatic 
conditions (-40 to +40°c).  Best quality pashmina is produced in this region and is economic mainstay of 
nomadic people of Changthang. Pashmina fibre is very expensive as it is being used for production of 
world’s finest shawls. The Changthang region alone produces around 35,000 kg of raw pashmina fibre every 
year from about 0.15 million of Changthangi goats, which form 80% of the total pashmina production 
of the country. 90% of the population in Changthang area survives on the income from goat and sheep, 
which is nearly $8.4 million, annually.

Abstract No. 1021

Fodder cultivation: a way forward for doubling income of the dairy farmers in Eastern 
India

Avijit Haldar1, Sushma Lalita Baxla2, Dharmendra Kumar3, Sarbaswarup Ghosh4, Hrudananda Malik5, 
Anjani Kumar6, SS Singh1 
1ICAR-Agricultural Technology Application Research Institute (ATARI) Kolkata, Kolkata, India. 2Krishi Vigyan Kendra- 
Garhwa, Birsa Agricultural University, Ranchi, Garhwa, Jharkhand , India. 3Krishi Vigyan Kendra-Banka, Bihar 
Agricultural University, Sabour, Banka, Bihar, India. 4Krishi Vigyan Kendra-Sasya Shyamala, Ramakrishna Mission 
Vivekananda Educational and Research Institute, Narendrapur, South 24 Parganas, Kolkata, India. 5Krishi Vigyan 
Kendra- Kalahandi, Orissa University of Agricultural & Technology, Odisha, Kalahandi, Odisha, India. 6ICAR-Agricultural 
Technology Application Research Institute (ATARI) Patna, Patna, India 
vetavijit@gmail.com

India ranks first in milk production in the world for last few decades. However, per capita availability of 
milkin Eastern India is just half of the national average. Dairy farmers are facing difficulties in rearing 
cattle due to high cost of production, labour shortage and shrinking of land. Buying commercially 
available feeds is not profitable for small holding farmers who are majority in number (90%) in Eastern 
India. In searching the better option of feed buying alternative for the dairy farmers, fodder cultivation 
and practice in a planned way may be an acceptable option. Krishi Vigyan Kendras of Eastern India are 
working hard for the promotion of green fodder cultivation round the year at the farmer’s field. The cereal 
fodders include maize, bajra, oats etc. legume fodders such as cowpea, rice bean, berseem, lucern, stylo 
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etc. and grasses, namely hybrid napier, sorghum, paragrass etc. A total of four case studies of the farmers 
of Bihar, Jharkhand, Odisha and West Bengal on green fodder cultivation are considered. The economic 
analysis depicts that annual net income can be increased from 2.18 to 3.70 times by reducing 25 to 30% 
feeding cost due to round the year availability of green fodders  as an alternative of commercially available 
feeds. Such green fodder based dairy farming may be an effective option for doubling the income of the 
dairy farmers in Eastern India.

Abstract No. 1050

Spatial risk modeling of haemorrhagic septicaemia in Maharashtra state, India

Dheeraj Ramesh, Rashmi Kurli, K.P Suresh, Shruthi N, S.S. Patil 
ICAR-NIVEDI, Bengaluru, India 
ddheerajr229@mgail.com

The Animal husbandry contributes 28-32% in agricultural GDP and 4-6% of national GDP. India is endowed 
with varied ecological interactive systems that sustain huge and diverse livestock population maintained 
at different management, migratory and sanitary conditions which may affect susceptibility of several 
endemic diseases causing considerable economic loss. Haemorrhagic Septicaemia (HS) is a bacterial 
disease caused by the Gram-negative bacteria Pasteurella multocida in cattle and buffaloes. Economic 
losses due to HS are not only confined to losses to the animal industry but also in crop production 
because of its high prevalence among draught animals. In this scenario, robust early prediction systems 
are required for intensive, continuous intervention and control strategies to avoid outbreak threats. The 
present study is focused on Maharashtra state, HS disease data (2011-2017) was obtained from NADRES 
database maintained at ICAR-NIVEDI. The bioclimatic variables data were retrieved from the “GLDAS_
NOAH025_M_V2.1” Dataset and the remote sensing variables were extracted from MODIS satellite images. 
Disease outbreak data was aligned to risk variables and subjected to climate-disease modeling. Machine 
learning models were fitted, aligned and tested for accuracy in terms of discrimination power using ROC, 
Kappa and TSS. The best fit models were combined to get average predicted risk map (ROC>0.9, Kappa>0.6, 
TSS>0.8) to assess the risk patterns and high level of risk was found in Konkan, Pune and Nagpur division 
which includes areas adjoining Madhya Pradesh and Chhattisgarh. It was also found that environmental 
risk variables were significantly associated with disease incidence.

Abstract No. 1067

Traditional buffalo feeding practices vis-à-vis modern feeding standards: a case of 
peri-urban dairying in Mumbai, India

M.S. Mahesh1, Hujaz Tariq2, Amit Sharma3, Ranjan Kumar Mohanta4, Dinesh Kumar5 
1Cargill Premix and Nutrition, Provimi Animal Nutrition India Pvt. Ltd., , Yelahanka New Town, Bengaluru-560064, 
Karnataka, India, India. 2De Heus India Pvt. Ltd., Rajpura-140401, Punjab, India. 3Department of Animal Nutrition, 
Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana-141004, Punjab,  India. 4Krishi Vigyan Kendra, 
ICAR–National Rice Research Institute, Cuttack-753006, Odisha, India. 5Department of Veterinary Science and Animal 
Husbandry, College of Agriculture, JNKVV, Tikamgarh-432001, Madhya Pradesh, India 
drmaheshmsvet@gmail.com

This study investigated traditional feeding practices followed by dairy farmers in peri-urban Mumbai and 
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compares whether or not these meet recommendations of modern feeding standards. Results revealed 
that buffaloes (n=1600; 7 farms) had a daily average milk production of 10 kg with a broad range of 
6-15 kg across different farms and lactations. Furthermore, the dry matter intake (DMI) was in the range 
of 13-18 kg/d, averaging 15.5 kg. Despite the limited green forage (Brachiaria mutica) supply, DMI was 
met majorly by chopped sorghum stover, long paddy straw and forest grass hays, besides home-mixed 
concentrate (composition: maize, pulse screenings, cottonseed cake, wheat bran, rice bran–oiled and 
de-oiled, soy hulls, maize bran/fibre, molasses, urea and salt). Overall, the forage:concentrate proportion 
was approximately 45:55. The on-farm prepared concentrate was presoaked for 3-4 h, and mustard oil 
(50 mL/buffalo/d) plus calcium soap-based bypass fat (50-100 g/ buffalo/d) was top-dressed together 
with additive-supplements (minerals+vitamins, monensin, chelated minerals, yeast, rumen conditioner/
buffer, mycotoxin binder, liquid calcium and liver tonic). Furthermore, on comparing existing feeding 
programmes with scientific standards, it was evident that for average milk production of 10 kg, mean 
intakes of DM, crude protein (1.9 kg/d) and metabolisable energy (135 MJ/d) were well matched with the 
current recommendations (Paul et al., 2002). Based on these findings, it was concluded that traditional 
knowledge of feeding being followed by Mumbai peri-urban dairy farmers is adequate, at least, with 
respect to meeting major nutrients for milking buffaloes. 

Abstract No. 1072

Improving climate & disaster literacy among stakeholders in livestock sector:leanings 
from the natural calamities

Mahesh Chander, M S Kannadhasan 
ICAR- Indian Veterinary Research Isntitute, Izatangar, Bareilly, India 
mchanderivri@gmail.com

Among several others, the farmers including livestock owners suffer during disasters in multiple ways. 
Huge number of animals including poultry is affected during disasters such as drought, cyclones, 
earthquakes, landslides, floods and epidemics etc. Based on the experiences gained from the natural 
calamities in the past, holistic approach and collective efforts are required to address the issues of animal 
disaster management more effectively. This may contribute to avoid or minimize the animal suffering, 
save the animals’ lives and livelihood of millions of people through protection of animals in disasters. 
While reviewing various types of natural disasters and their impact on livestock, different preparedness, 
response, recovery, and mitigation strategies as also the roles of different agencies, including veterinarians 
can be outlined. Ideally, the Extensionists, veterinarians and the Rural Advisory Services (RAS) being 
responsible for serving the farming community should be the primary stakeholders in helping out the 
farming communities under the disaster situations. It is well known that many developing countries, 
including India, are not always well prepared to deal with disasters. A lack of well-developed disaster 
management plans results in a severe loss of human life, animal life and property, which could be saved if 
the necessary mechanisms were in place. How veterinarians and extensionists and rural advisory services 
can do this? Answer could be in improving climate & Disaster literacy among stakeholders in livestock 
sector contributing to managing climate change and disasters to minimize loss, sufferings to farmers 
and their livestock.
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Abstract No. 1090

On-field sporting traits and behaviours of indigenous cattle breeds in sporting events 
(Jalllikattu) of Tamil Nadu

Ramadoss Priyadharsisni, Alagappan Gopinathan, SMK Karthickeyan, PN Richard Jagatheesan 
TANUVAS, Chennai, India 
gopinathan.a@tanuvas.ac.in

Livestock biodiversity is a result of domestication process for various purposes such as draught power, 
food security, sporting and cultural association. Of which, certain livestock breeds become inseparable 
from human-folk because of its cultural association from time-immemorial. One such popular sporting 
event in Southern India, especially in Tamil Nadu, is “Bull Baiting”, in locally termed as “Jallikattu” in which 
native indigenous cattle breeds used. The scientific study to elucidate the rationale behind these event 
connected with sporting traits have not been attempted so far. The on-field sporting traits and behaviours 
were recorded in 857 sporting bulls. The overall mean velocity, stride length, time spent within the 
boundary of fighters and time taken to get tamed were 11.77 ± 0.17 m/s, 7.07 ± 0.09 m, 12.76 ± 0.51 sec 
and 4.90 ± 0.22 sec, respectively. Place of event was found to affect the stride length significantly (P<0.05). 
Overall on-field sporting behaviours like laterality, hooking, jumping, kicking and agonistic behaviour 
were 30.00, 16.80, 24.90, 15.30 and 10.50 per cent respectively. There was a highly significant (P<0.01) 
effect on laterality, hooking and agonistic behaviour among the winning and losing bulls. Presence or 
absence of hooking behaviour had highly significant effect and it was more prominent in winning (19.30 
per cent) than in losing bulls. This sporting event useful for livestock keepers to maintain genetic variability 
of aggressiveness, since aggressiveness is the genetic trait, controlled by additive gene action. This would 
help in directional selection and genetic improvement of native breeds with respect to draught power.

Abstract No. 1124

Socio-economic profile of Bargur cattle owners in Erode district of Tamil Nadu

Vipinmurali P, Madan Pal Sagar 
Indian Veterinary Research Institute, Bareilly , India 

The present study was conducted to ascertain the various socio-economic profile characteristics of the 
Bargur cattle owners and utilization pattern of Bargur cattle in Erode district of Tamil Nadu. A sample size 
of 132 (4 Bargur cattle owners from every 33 hamlets of Bargur panchayat rearing minimum 2 draught 
cattle and one milch cow) were selected randomly for the study. A well-structured, pre-tested interview 
schedule was used for the data collection. Findings indicated that fifty-three percent of the respondents 
were young, 61.3 percent were illiterate with a majority of them belonged to low level (81.1%) of family 
education status. Majority (73%) of the  owners belonged to the low-income group and 76.5% owners 
had agriculture as the primary occupation and Animal Husbandry (68.95%) as the secondary occupation. 
Fifty-eight percent of the  owners were having a joint family system followed by nuclear type family 
(41.7%). Three fourth (75%) of the  owners had marginal land holding with an average land holding size of 
1.37 hectares. Majority (96.2%) of  owners had small herd size and 81% owners provided housing facility 
to their cattle only during night time with 60.6 percent of the Bargur cattle owners provided their cattle 
mixed type shelter (open + kutcha). Majority (85.6%) of  owners had no social participation in any formal 
or informal social institution.
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Abstract No. 1131

Differential expression of heat stressed HSP70.3 gene in Jamunapari Goats

Rakesh Kaushik1,2, Anjana Goel2, P K Rout1 
1CIRG, Mathura, India. 2GLA University, Mathura, India 
rakeshbiotech0121@gmail.com

Heat stress is a major problem in livestock which is influenced by different environmental factor. 
Continuously, different approaches are being used to evaluate the stress effect in certain species. Heat 
Shock proteins (HSP) are the best-suited examples of genes whose expression is effected by heat 
stress.  Goat is important source to evaluate the physiological adaptation due to their anatomical 
characteristics. The present study is focused to observe the changes of hsp70 expression pattern in growing 
kids of Jamunapari goats during heat stress period and to correlate with the stress phenotype. Jamunapari 
goats have significant importance in dairy farming due to production performance. The environmental 
stress was measured by temperature humidity index (THI), which ranges between 82.0-92.08 during hot 
period. The contrasting phenotype for heat stress susceptibility was carried out by high respiration and 
heart rate. The relative expression pattern of HSP70 gene in 3, 9, 12 month old kids and adults was 5.707, 
23.900, 4.082 and 1.517 fold higher expression respectively as compared to heat stress- susceptible (adult) 
control. 3 and 9 month of aged animals had highest fold expression i.e. 3.572 and 32.340 in heat stress 
susceptible phenotype than heat stress tolerant phenotype. The Crossing point (CP) of the sample values 
had significant effect, however age by phenotype and Sex by phenotype interaction showed significant 
effect (P >0.01) on CP value. Thus expression of Hsp70 has significant relation with the age of the animals 
as evident by augmentation up to 9 months and its decline in adults after words.

Abstract No. 1151

Active immune system and metabolic adaptation during the transition period are 
associated with postpartum fertility in lactating Zebu cows

Pratik R Wankhade1, Ayyasamy Manimaran1, Arumugam Kumaresan1, Sakhtivel Jeyakumar1, V Sejian2, 
D Rajendran3, M Sivaram4, K P Ramesha4 
1Livestock Research Centre (LRC), Southern Regional Station (SRS), ICAR-National Dairy Research Institute (NDRI), 
Bengaluru, India. 2Division of Animal Physiology, ICAR-National Institute of Animal Nutrition and Physiology (NIANP), 
Bengaluru, India. 3Division of Animal Nutrition, ICAR-NIANP, Bengaluru, India. 4Southern Regional Station (SRS), 
ICAR-National Dairy Research Institute (NDRI), Bengaluru, India 
pratikwr@gmail.com

The aim of the present study was to assess if the metabolic adaptation and immune status during 
transition period influence the postpartum reproductive performance in dairy cattle. We assessed the 
levels of innate immune molecules (Haptoglobin: Hp, Serum Amyloid A: SAA, IL-6, TNF-α, IL-1β, and IL-8) 
and energy balance indicators [NEFA, BHBA body conditions score (BCS) and dry matter intake (DMI)] in 
transition Zebu (Deoni breed) cows that became pregnant within breeding period (n=7) and remained 
non-pregnant (n=10) even after the breeding. Blood samples were collected during transition period 
(-21 d before to 21 d after calving) and plasma variables were estimated using commercially available 
bovine specific ELISA kits. The data were analyzed by mixed-model procedures. Plasma Hp concentration 
was significantly (P<0.01) higher during immediate postpartum period (+7 d) in cows that became 
pregnant during breeding period compared to those that remained non-pregnant. Plasma IL-6 and TNF-α 
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concentrations were significantly (P<0.05) differed between groups. Sampling time had significant (P<0.05) 
effects on IL-1β, IL-6 and IL-8 concentrations. All the fixed factors had significant (P=0.001) influence on 
the DMI while, sampling time alone had significant (P=0.001) effects on BCS. Plasma NEFA (P=0.03) and 
BHBA (P=0.01) concentrations were significantly differed between groups. But, the observed levels of 
metabolites were within physiological limits. It is concluded that more active functioning of immune 
system, stable dry matter intake, and limited fat mobilization during transition period enabled the cows 
to conceive early during postpartum period.

Abstract No. 1159

Precision dairy farming: An innovation dairy system

Gururaj Makarabbi1, Guddappa Aralikatti2, Omprakash Naik1, Gayathri Sandrala1 
1ICAR-NDRI, Bengaluru, India. 2SRF, ICAR-NDRI, Bengaluru, India 
makarabbigb600@gmail.com

Dairy farming underwent significant changes over period from traditional family farming to the well 
organized dairy industry with new technologies. The objective of the dairy farmers is not only maximizing 
the profit but also concerned about food safety and quality, zoonotic diseases transmission, animal welfare, 
reduction of use of medical treatment and an acceptable environmental impact of livestock production. 
These changing factors attributed to tremendous technological progress in all the facets of dairy farming. 
Some of the scientist termed this change as technological marvel or Precision Dairy Farming (PDF). PDF 
is the use of technologies to measure physiological, behavioral and production indicators on individual 
animals to improve management strategies and improvement of farm. The main objectives of the PDF 
are maximizing individual animal potential, early disease detection, heat detection and minimizing 
the use of medication. For PDF technologies mainly used are Radio Frequency Identification (RFID) 
technology, automatic oestrus detection (Pedometers), automatic milking machine, mastitis detection 
tool, automatic estrous detection monitor, transponder, automatic feeding machine etc. The benefits from 
PDF are increased efficiency, reduced costs, improved product quality, minimized adverse environmental 
impacts, and improved animal health and well-being. The adoption of PDF in Indian condition is distant 
possibility, because dairy farmers are small and marginal and following traditional dairy farming system. 
With government aid it can be  adopted in limited scale to demonstrate and create awareness among 
the dairy farmers so that dairy farmers can gain the technology potential for raising yields and economic 
returns.

Abstract No. 1165

Effect of feeding Omega-3 fatty acid (linseed oil) on physico-morphological parameters 
of pig semen and on in vivo fertility result

Mahak Singh, R. Talimoa Molier, Velilu Epao, Ph. Romen Sharma, D.J. Rajkhowa 
ICAR Research Complex for NEH Region, Nagaland Centre, Dimapur, India 
mahaksinghivri@gmail.com

Developing nutritional strategies to ameliorate the harsh effect of climatic conditions and further 
enhancement of reproductive efficiency of boar will enhance the early genetic gain of superior animals. The 
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present experiment was conducted to study the effect of feeding of omega-3fatty acid supplementation 
on reproductive efficiency of boar in summer season. Boars (Group-I) (n=4) were fed breeder’s ration 
with supplementation of 90 ml of linseed oil containing 53% omega-3 fatty acid for 16 weeks from May 
to August months. Control animals (Group-II) (n=4) were fed with same diet except canola oil in place of 
linseed oil for making the diet isocaloric. Semen was collected twice a week by glove hand technique. 
Semen quality parameters of boars that received supplementation of omega-3 fatty acid shows significant 
(p<0.05) improvement over the control group from third week onwards. Total semen volume varied 
from 350±4.74 ml to 360±5.82 ml in group-I compared to 225±4.57 ml to 275±4.96 ml in group-II. Total 
sperm per ejaculate were significantly (p<0.05) higher in group-I compared to group-II (136.25±1.74 to 
146.12±3.56 versus 121.71±2.15 to 135.24±2.15 million per ml). Farowing percentage of 84% were obtained 
after artificial insemination with semen of group-I compared to 74% with semen of group-II. Boar semen 
is generally diluted so that one AI dose contains 2-3 billion spermatozoa. Feeding of omega-3 fatty acid 
significantly increased the volume and numbers of spermatozoa available for AI, thereby, increased the 
number of potential AI dose.

Abstract No. 1175

Insilco prediction of miRNAs regulating Ca2+ transport pathway during egg shell 
calcification in avian uterus

Chandan P, T K Bhattacharya, Shanmugam M, R N Chatterjee 
ICAR-DPR, Hyderabad, India 
drcdvet17@gmail.com

Egg production industry in India and across globe constantly looks for high egg producing chicken lines. 
The major constraint in development of such high producing lines is that egg shell quality is compromised 
owing to the high requirement of calcium to meet the proportionate increase in egg production. Several 
researchers have tried to explain the underneath molecular mechanisms of mobilizing immense amount 
of calcium ions for egg shell calcifications. A recent study provided insights to the differential gene 
expression in some crucial genes involved in Ca2+ transportation across the egg shell gland. However, 
miRNA mediated, regulatory molecular mechanisms involved in regulating these genes are unknown. 
So in order to give predictive direction we adopted a bioinformatics/insilco comparative study and 
identified the putative miRNAs regulating the Ca2+transport pathway during egg shell calcification in egg 
shell glands. We selected four crucial genes based on previous studies and predicted miRNAs probably 
binding and inhibiting these genes using miRNA database and search protocols. We found that a large 
number of miRNAs are predicted to be targeting these selected genes. It was also found that majority of 
the predicted miRNA have predicted target sites in the coding region.
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Abstract No. 1178

Outbreak of mastitis in buffalo and cattle herds and detection of methicillin resistant 
Staphylococcus aureus and ESBL-producing Gram-negative bacilli

Rajesh Vaid1, Tanisha Sharma1, Priyanka Batra1, Taruna Anand1, Shashank Bardwaj1, K Shanmugasundaram1, 
Naveen Kumar1, Balwinder Kumar2, Thachamvally Riyesh1, Sidharth Dev Thakur3,4, B. N. Tripathi2 
1National Centre for Veterinary Type Cultures, ICAR-National Research Centre on Equines, Sirsa Road,, Hisar, India. 
2ICAR-National Research Centre on Equines, Sirsa Road, Hisar, India. 3Dr G C Negi College of Veterinary and Animal 
Sciences, CSK Himachal Pradesh Krishi Vishwavidhyalaya, Himachal Pradesh , Palampur, India. 4Dr. GC Negi CoVAS, 
CSK HPKVV, Palampur, India 
rk_vaid@yahoo.com

Bacteria causing mastitis in milch animals are detected as Antimicrobial resistant (AMR) bacteria, leading 
to loss of productivity in livestock and disease in humans. The microbial surveillance to assess the status 
of AMR was conducted with three objectives; to investigate an outbreak of clinical mastitis in cattle and 
buffalo in a village in Haryana; to identify the major bacteria associated, and to perform antimicrobial 
susceptibility testing (AST). The milk samples were processed microbiologically by phenotypic, 
biochemical and molecular methods. Staphylococcus spp. isolates were tested for coagulase, and molecular 
identification by PCR. All isolates were tested by disc diffusion assay. Molecular testing for mecA gene 
in Staphylococcus spp. and ESBL genes in Gram-negative isolates for β-lactams, tetracyclines-resistance 
gene and integrons, was done by PCR. Sequencing and resistance gene confirmation was done on 
CARD. Out of 76 Gram-positive cocci, 50 were putative Staphylococcus aureus, among which 35 isolates 
were confirmed as S. aureus by PCR. Among 50 staphylococci, 37 (74%) were coagulase positive and 30 
(60%) were resistant to ≥1, and 19 (38%) were resistant to ≥3 antimicrobials tested. Out of 37 S. aureus 
isolates 15(40.5%) were methicillin resistant. Out of 19 Gram-negative isolates, 8 (42%) were resistant 
to >1 antimicrobials and 5 (26%) strains were positive for ESBLs. Results indicate that mastitis outbreak 
involved methcillin-resistant S. aureus and ESBL positive E. coli strains. Significant numbers of strains were 
resistant to the β-lactam and Extended-spectrum cephalosporins. 

Abstract No. 1193

A simple qPCR based method for porcine semen sex ratio determination

Nihar Ranjan Sahoo1, Vandana Yadav1, Ameya Santhosh1, Pushpendra Kumar1, Gyanendra Gaur1, GVPPS 
Ravikumar1,2 
1ICAR-IVRI, Izatnagar, India. 2NIAB, Hyderabad, India 
vet.nihar@gmail.com

Sex pre-selection in animals offers huge potential for genetic improvement and market demand 
satisfaction. In case of pigs, several factors currently limit commercial implementation of semen sexing 
technology which includes sows’ anatomical and physiological features, relatively low sperm output of 
a flow sorter and reports on the reduced fertility of cytometric sorted spermatozoa. The introduction of 
sex-sorted semen requires improved media, extenders to maintain fertility of sorted semen and use of 
low-dose insemination. Alternative strategy can be thought which involves exploring and manipulating 
factors affecting semen sex ratio to enrich primary sex ratio in desired direction may aid the purpose 
to a great extent. However, an easy and suitable method for the determination of primary sex ratio in 
porcine semen, an essential prerequisite is not available. The existing method for evaluating sexed/ 
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enriched semen (i.e. sperm FISH) is difficult to perform and requires high degree of specialization along 
with quality laboratory facilities. We aimed to develop a real time qPCR based protocol to determine the 
semen sex ratio (i.e proportion of X- and Y-bearing spermatozoa) that can be useful for determination 
of semen sex ratio at different time points with different treatments. The designed qPCR determines the 
relative copy number of the X (PHOX gene) and Y (EIF1AY gene) chromosome bearing spermatozoa using 
sex chromosome specific primers with an autosomal gene as reference gene. This DNA based method is 
simple, less time consuming and does not require high end laboratory facilities or the specialized expertise.   

Abstract No. 1194

Effectiveness of digital agriculture youtube channel in the dissemination of good dairy 
farming practices

Mooventhan P1, Kadian KS2, Senthilkumar R3, Manimaran A4, Kumaresan A4, Sakhtivel Selvan A5, Karpagam 
C6, Arul Prakash M5 
1ICAR - National Institute of Biotic Stress Management, Raipur, India. 2ICAR - National Dairy Research Institute, 
Karnal, India. 3ICAR - Central Institute of Agricultural Engineering, Coimbatore, India. 4ICAR - National Dairy Research 
Institute, Bengaluru, India. 5Tamil Nadu Veterinary and Animal Sciences University, Chennai, India. 6Central Institute 
for Cotton Research, Coimbatore, India 
agriventhan@yahoo.co.in

A dedicated YouTube channel named Digital Agriculture has been created on October 5th, 2016 with 
the objective  to help the farming community and other stakeholders who engaged in the agriculture 
profession by providing agricultural technologies in the form of Instructional Videos (IVs) format. 
Subsequently, fifty High Definition (HD) Good Dairy Farming Practices (GDFPs) instructional videos in 
bilingual has been developed and uploaded for online streaming. As a result, digital agriculture page 
videos got 1,391,085 views, all together videos got 2,515,727 viewed minutes with the average view 
duration of 1.48 minutes. 40.3% of viewers belongs to the age group between 25-34, 5109 viewers are 
liked the page and videos are shared 5156 times, 12,211 online users subscribed the Digital Agriculture 
YouTube channel. Further, 80.2% of video watch  from India, followed by Pakistan (3.5%), Saudi Arabia 
(3.2%), United Arab Emirates (1.3%) and United States (1.1%). Totally, more than 157 countries’ online 
users viewed the GDFPs instructional videos. With respect to gender, 93.8% users are male and 6.2% are 
female.  Total 268 feedback and enquiries received from the active users. Majority of the online viewers 
used mobile phones (92.2%) to see the videos. All the above data of Digital Agriculture’s page retrieved 
from the YouTube analytics on December 30, 2018.

Abstract No. 1195

Productive and reproductive performance of TANUVAS Aseel Chicken
Ezhil Valavan Subbiah, Pandian Chinnadurai, Sundaresan Arumugam, Omprakash A. V., Ramesh Saravana 
Kumar Vellusamy 
Tamil Nadu Veterinary and Animal Sciences University, Chennai, India 
vetezhil2015@gmail.com

Tamil Nadu Veterinary and Animal Sciences University, Chennai has developed a multi coloured, better 
disease resistance TANUVAS Aseel chicken, which is suitable for family and commercial native chicken 
farming. A continuous selective breeding for six generations was carried out in Aseel to achieve 12th week 
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body weight of 1.0 kg, with feed efficiency of 3.5 and livability of 95 per cent. In each generation 2000 
day-old chicks were hatched out as a replacement population. A selection pressure of 1 in 2 for females 
and in 16 for males were applied for each generation to achieve the target. The growth performances 
like hatch weight, 8 weeks body weight, 12 weeks body weight, FCR and livability were 33.92g, 445g, 
1.045kg, 3.5 and 94.7% respectively. The 12 weeks body measurement like neck, thigh, drumstick and 
shank length (cm) were 22.51, 10.42, 15.61, and 10.42 respectively. The dressing yield was  76 %. The 
reproduction performances like age at sexual maturity (days), part-time (20-40 weeks) HDEP(%), HHEP 
(%), egg weight (g), total and fertile hatchability (%) were 141, 44.85, 41.98, 52.14 70.75 and 85.17 per 
cent respectively.Reduced broodiness with resultant more annual egg number (160) and more chicks 
(112) per dam were achieved will be more suitable for rural poultry propagation.

Abstract No. 1211

Antimicrobial use practices and measures by dairy farmers of Punjab

Neela Madhav Patnaik, Jancy Gupta, Priyajoy Kar, Parag Acharya 
National Dairy Research Institute, Karnal, India 
neela.Patnaik@gmail.com

Antimicrobials, especially antibiotics are used throughout the world, across a diverse array of extensive 
and intensive livestock production systems. These antimicrobial agents protect the health and welfare of 
livestock and to improve their performance. For ensuring prudent use of antimicrobials as a disease control 
measure on dairy farms, research is needed to study the consultation pattern and follow up practices in 
case of ailments of livestock taken by the dairy farmer empirically. In this context, the study was conducted 
in purposively selected Punjab state of Northern India, constituting a total sample size of 180 dairy farmers. 
Data were collected by using a semi- structured interview schedule. The study revealed that Veterinary 
Doctor was ranked the most credible source by dairy farmer as far as treatment was concerned followed 
by paravet using Rank Based Quotient (RBQ) method. The prescribed antimicrobial dose was completed 
by 93.74 percent dairy farmers. Majority (96.85%) of dairy farmers go for allopathic treatment frequently. 
Empirical research on the pattern of antimicrobial use is a vital aspect for designing measures to tackle 
this growing problem of antimicrobial resistance. Awareness drive and suitable measures need to be 
taken up by various stakeholders associated with dairying so that the farmers can have better knowhow 
and information regarding the disease symptoms, withdrawl period of treated animals, and benefits 
associated with judicious use of antimicrobials.

Abstract No. 1212

Antimicrobial prescribing behaviour by veterinarians and paravets of Punjab

Neela Madhav Patnaik, Jancy Gupta, Priyajoy Kar, Parag Acharya 
National Dairy Research Institute, Karnal, India 
neela.Patnaik@gmail.com

At global level, the development of antibiotic resistance among pathogenic bacteria has emerged as a 
major public health concern. For ensuring prudent use of antimicrobials as a disease control measure on 
dairy farms, research is needed to study the prescription pattern and treatment practices recommended 
by veterinary doctors and paravets in case of ailments of livestock. The study was conducted in Punjab 
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state of Northern India with 30 Veterinary Doctors and 30 paravets. Data were collected by face to face 
interview using a semi- structured interview schedule. The study revealed that providing quick relief to 
sick animals was influencing the prescribing behaviour of 97.50 percent veterinary doctors where as 
prior experience of treatment with the particular antimicrobial influenced prescription for 96.66 percent 
paravets. 95.83 percent veterinarians went for sensitivity test in case of treatment failure. Veterinary 
Doctor was ranked the most credible source by dairy farmer as far as treatment was concerned followed 
by paravet using Rank Based Quotient (RBQ) method. Empirical research on the pattern of antimicrobial 
uses is a vital aspect for designing measures to tackle this growing problem of antimicrobial resistance. 
In order to ensure judicious use of antibiotics; prescription, delivery and record keeping of antibiotics 
used in livestock should be under the care and supervision of the prescribing veterinarian. The “on-farm” 
knowledge veterinary professionals possess is a precious resource of great relevance for elucidating 
policymakers on the best strategies to optimize antimicrobial use.

Abstract No. 1213

Consumers’ willingness to pay for cloned animal food products-A social scientific 
perspective

Priyajoy Kar, H.R. Meena 
National Dairy Research Institute, karnal, India 
karpriyajoy@gmail.com

The use of new technologies in food production has potential benefits for both food manufacturers and 
consumers and when the food industry is creating the new products and new ingredients, the farmers 
are growing the new crops with improved or modified characteristics, the question is open whether the 
new technologies and industries invested money are cost-effective, are the new products accepted and 
assumed by the consumers.   The Food and Drug Administration (FDA) has concluded that the composition 
of food products from cattle, swine and goat clones and offspring of any other animal clones is no different 
from that of conventionally bred animals, there are no additional risks to people eating food from cattle, 
swine and goat clones. Keeping these points in view the present study was conducted in purposively 
selected ICAR-National Dairy Research Institute (NDRI) Karnal and Guru Angad Dev Veterinary and Animal 
Sciences University (GADVASU) Ludhiana milk parlor. Purchase intention of the respondents was more 
than fifty percent (58.97%). Results indicated that the majority of the respondents (58.97%) were willing to 
purchase the cloned animal food products.  Hence it is suggested that efforts should be directed toward 
the improvement of knowledge and food labels presentation.  Consumers should be well versed with 
the different bad effects of using pesticides and antibiotics.
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Abstract No. 1219

Rapid diagnosis of Theileria annulata by colorimetric loop-mediated isothermal 
amplification (LAMP) assay

Sanjhi Paliwal, Daya Shanker, Vikrant Sudan 
DUVASU, Mathura, India 
paliwal.sanjhi@gmail.com

Theileria annulata, causative agent of an economically important disease- bovine tropical theileriosis 
(BTT), is worldwide in distribution. Rapid and accurate detection of T. annulata is essential for the 
implementation and evaluation of mass drug administration and planned vaccination programmes to 
control BTT. Loop-mediated isothermal amplification (LAMP) technique amplifies targeted nucleic acid 
with high efficacy, sensitivity and rapidity in isothermal condition. In the present study, we targeted 18S 
rRNA gene with LAMP assay kit using pH sensitive dyes for enhanced visual detection of amplification. 
This method employed a set of specially designed four primers that recognize six distinct regions on the 
targeted gene. Specificity test showed that there were no cross reaction with the other protozoan parasite 
species (Theileria equi, Babesia spp., Trypanosoma evansi, Sarcocystis spp.) as well as with genomic DNA of 
bovine blood. Positive LAMP products were visibly identified with color change from pink to yellow and 
specific ladder band pattern in gel electrophoresis. The present LAMP assay gave positive results in all 
confirmed positive 75 samples (tested positive with nested PCR for T. annulata). However, simple PCR was 
able to detect amplification in 57 samples. Further studies are undergoing to employ this LAMP assay so 
as to find out prevalence of BTT in field level.

Abstract No. 1262

Evaluation of bio-preservative effect of essential oil blends in chicken nuggets stored 
under refrigerated conditions

Ravi Agrawal, Ashish Luke, Rajiv Ranjan, Sanjod Mendiratta, Suman Talukder, Sagar Chand, Arvind Soni 
ICAR-Indian Veterinary Research Institute, Izatnagar, Bareilly, India 
ravikant7@rediffmail.com

Now-a-days consumers are demanding for food free from synthetic preservatives. Essential oils are plant 
products which are known for their antimicrobial and antioxidant activity since time immemorial. Essential 
oils have pungent flavor and therefore cannot be added in higher concentrations individually. The present 
study was conducted to investigate the efficacy of essential oil blends (EOBs) as bio-preservative in 
chicken nuggets stored under refrigerated conditions. For this, various EOBs were formulated and effect 
of incorporation of EOBs on physicochemical, microbiological and sensory attributes as well as shelf life 
of chicken nuggets was studied. Three EO blends (EOB I, EOB II, EOB III) were finalized after preliminary 
trials. Selected EOBs were incorporated in different concentrations (0.125-1.0 %) in chicken nuggets and 
evaluated for sensory attributes. Of the four concentrations tested, 0.125 % was well accepted by sensory 
panelists. All the three selected blends were incorporated in 0.125% concentration in chicken nuggets and 
physicochemical, microbiological and sensory attributes were studied at 5 day interval until visible signs 
of spoilage were observed. Essential oil blend incorporated chicken nuggets exhibited no significant effect 
on physicochemical properties, significant reduction in (P<0.05) microbial load, enhanced antioxidant 
activity and enhanced shelf life as compared to control. Shelf life enhancement of 4-5 days was obtained 
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with all the three blends under refrigerated storage conditions. EOB III was most accepted by sensory 
panelists and consumers. The study indicates that EO blends may be incorporated as bio-preservative to 
enhance the shelf life of chicken nuggets and may replace chemical preservatives in future.

Abstract No. 1281

Livestock pathways for transforming agriculture and improving rural livelihood security

Shweta Bijla1, Khalandar S2 
1ICAR-National Dairy Research Institute, Karnal, India. 2Dr. Y S Parmar University of Horticulture and Forestry, Nauni, 
Solan, India 
shwetabijla00@gmail.com

Indian, as well as global agriculture presently is and in future will face several challenges as it must 
produce more food to feed affluent and ever-increasing population. In Indian context, a serious problem 
is that majority (85%) farmers are small and marginal. They are resource-poor and carry out farming for 
subsistence purpose only. A way out to aforementioned problem is sustainability in agriculture sector 
owing to its diversification. As the rural economy suffers from poverty, unemployment, hunger, limited 
diversification of farming etc, including an allied component like livestock becomes a way out to these 
problems. There has been several empirical evidences showing the importance of livestock in making 
agriculture an important tool for improving livelihood security and achieving several Sustainable 
Development Goals (SDGs) like poverty, malnutrition etc. Yet, in India this sector is merely considered as an 
appendage of agriculture sector. The governmental policies in India are mostly biased towards traditional 
staples only. Milk, has become the number one commodity in terms of value of output (Central Statistics 
Office, 2016). The growth in this sector is demand-led. There is huge scope of value addition and processing 
in this sector which opens up the doors to global market. Being number one in milk production, India 
has immense potential to take advantage of international market. This study mainly focuses on livestock 
sector, its roles in rural livelihood security, thus suggesting institutional, technological and policy options 
for this sector so that it can cater to the needs of Indian farming community more efficiently.

Abstract No. 1304

High throughput RNA sequencing of bull spermatozoa: Novel transcripts for bull fertility 
prediction

Arul Prakash M, Manish Kumar Sinha, Kumaresan A 
Southern Regional Station, ICAR-National Dairy Research , Bangalore, India 
drarullpm@gmail.com

Spermatozoa, although considered to be transcriptionally inactive, do transfer several functionally relevant 
transcripts to the oocyte controlling maternal-zygotic transition and embryonic development. Off late, the 
significance of sperm transcripts on bull fertility is being emphasized. The present study was undertaken 
to profile the sperm transcripts and to identify fertility related sperm transcripts in HF crossbred bulls. 
Crossbred bulls were classified as high fertile (n=2; CR>42%) and low fertile bulls (n=2; CR<27%) based 
on the field conception rates. Spermatozoa from high- and low-fertile bulls were pooled separately and 
sequenced completely using High throughput Ribonucleic acid sequencing (RNA Seq). Crossbred bull 
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spermatozoa contained transcripts for 14,273 genes; a total of 8465 transcripts and 12042 transcripts 
were identified in the high- and low-fertile bulls, respectively.  About 6234 transcripts were common to 
both high- and low-fertile bulls, while 2231 sperm transcripts were unique to high-fertile bulls and 5808 
transcripts were unique to low-fertile bulls. Based on the Gene Ontology (GO), more than 50% of the 
transcripts unique to the high fertile bulls were related to molecular functions such as catalytic activity 
and binding; Biological process such as cellular process, metabolic process and biological regulation, 
and were mostly localized to cell part, organelle and membrane. The findings of the present study offer 
scope for development of sperm transcript based fertility prediction tools for selection of superior bulls 
at young age. 

Abstract No.  1306

Treatment of open cervix Pyometra of bitches using combination of medicines – Report 
of 22 cases

Alok Kumar1,2, Yogesh Kumar Yadav1,2, Keerti Singh2 
1Pet clinic, mathura, India. 2DUVASU, mathura, India 
dr.alokshukla.vet@gmail.com

Twenty two clinical cases of different breeds in the age group of one to ten years that were brought 
to the pet clinic at Mathura, U.P. with clinical symptoms suspected for open type of pyometra that was 
further confirmed by history of white to sanguineous semisolid vaginal discharge. Which were then 
confirmed using diagnostic methods like abdominal palpation, radiography and ultrasound examination. 
Physiological parameters like rectal temperature respiration rate and heart rate were recorded and found 
within normal range. Bitches undergoing treatment were alert, active however variation observed in 
appetite and thirst. Treatment initiated by administering Cloprostenol sodium (synthetic prostaglandin) at 
the dose rate of 1μg/kg body weight via subcutaneous route and cabergoline (dopamine agonist) at the 
rate of 5 μg/kg body weight trough oral route along with intra uterine infusion of injection metronidazole 
50 ml total dose for 7 days. 21 cases out of 22 were recovered uneventfully however one non-responding 
case was treated by surgical method. The success rate of combination therapy was 95.45%. High success 
rate can be explained by the fact that above combination enhances the luteolytic effect of each drug, 
which leads to prompt luteolysis and reduced serum progesterone concentration. Moreover, lower doses 
of prostaglandins often results in minimum side effects. However, the uterotonic effect of prostaglandins 
helps to induce uterine emptying. Metronidazole is potent antibiotic, effective against anaerobic bacteria 
that might be effective in clearing microbial load of uterus thus rapid recovery. 
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Abstract No. 1333

Development and evaluation of loop mediated isothermal amplification assays for 
rapid detection of foodborne pathogens

Bhuvana Priya, Ravi Agrawal, Madhu Mishra, Bhoj Raj Singh, Sanjod Mendiratta, Ashish Luke, Deepak 
Kumar, Sophia Inbaraj 
ICAR-IVRI, Izatnagar (Bareilly), Bareilly, India 
ravikant7@rediffmail.com

Foodborne diseases (FBDs) caused by foodborne pathogens (FBPs) have a major economic impact 
worldwide. To contain FBDs, early detection of FBPs in food is most crucial. Traditional detection methods 
for FBPs are time-consuming and laborious, so there is a need for the development of innovative methods 
for their rapid identification. The present study was undertaken to evaluate loop mediated isothermal 
amplification (LAMP) assays for rapid detection of verotoxigenic E. coli (VTEC) and Salmonella in meat. 
LAMP primers were designed targeting Stx-1 and Stx-2 gene of VTEC and invA gene of Salmonella. The 
analytical sensitivity of LAMP assays was 5 fg/μl for Salmonella and 90 fg/μl and 2 fg/μl for Stx-1 and 
Stx-2 E. coli. In spiking studies, the detection limit of the LAMP was 3.2 × 108 CFU/g, 154 x 108 CFU/g 
and 5 × 106 CFU/g for Salmonella and Stx-1 and Stx-2 E. coli, respectively. It enhanced to 320 CFU/g, 45 
CFU/g and 5 CFU/g after a brief enrichment of 6 h. Detection limit was further enhanced to 32 CFU/g for 
Salmonella after 12 h enrichment. However, detection limit for VTEC remained same. LAMP assays were 
found to be specific as no cross reactivity was observed with other bacterial genera. It can be inferred 
that a brief enrichment step of 6 h - 12 h should be included for sensitive detection of Salmonella and 
VTEC. Since, LAMP assays do not require PCR machine and post-PCR processing, may be used for rapid 
detection of VTEC and Salmonella in meat. 

Abstract No. 1339

Meat composition and quality of native chicken fed flax seed or silk worm pupae 
incorporated diets

Suresh B N, Swetha R, Shivakuamar M C, Chandregowda C T, Hombegowda G P 
Veterinary College, Hassan, India 
sureshann658@gmail.com

Effect of dietary inclusion of flax seed powder (FSP) or silk worm pupae (SWP) on meat quality of indigenous 
birds was studied. Seventy, 3-months old local birds were randomly distributed to 7 groups of 10 birds 
each. A conventional type diet (ICAR 2013 specification) was prepared as control diet and two test diets 
were prepared by incorporating either FSP or SWP at 10 % level. All diets were made iso-nitrogenous 
and iso-calorific with varying fatty acid profile. The control diet was fed to one group of birds for 42 days. 
FSP diet was fed to next three groups of birds for 42 (1 to 42 day), 28 (14 to 42 day) and 14 days (28 to 42 
day) separately. Similarly, SWP diet was fed to another three groups of birds for 42, 28 and 14 days. At the 
termination of the trial, one male and one female bird from each group were slaughtered and their breast 
and thigh muscles were analyzed for nutrient composition and sensory characteristics. The moisture, total 
ash and crude protein in breast and thigh muscle were comparable among different groups. The crude fat 
content was higher in FSP and SWP diet fed groups, however with similar fatty acid profile in breast meat 
of different group birds. The pH and water holding capacity of breast meat was similar among different 
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groups. The breast meat from FSP group had better sensory qualities. Incorporating FSP or SWP at 10% 
in diet can increase omega-3 fatty content in native chicken meat.

Abstract No. 1346

Management of dystocia due to fetal ascitis in a buffalo – A case report

Alok Kumar, Ajit Kumar Yadav, Yogesh Kumar Yadav, Atul Saxena 
DUVASU, mathura, India 
dr.alokshukla.vet@gmail.com

Fetal ascitis is an obstetrical condition characterized by abnormal accumulation of fluid in peritoneal 
cavity. Fetal ascitis is seen as a rare cause of dystocia in several species but occurs most often in the 
cows and buffaloes and may act as cause of dystocia in bovines due to increased abdominal diameter of 
fetus. A non descript buffalo at full term in its second parity was presented to Department of Veterinary 
Gynaecology and Obstetrics, College of Veterinary Science, Mathura (U.P). History revealed that both water 
bags ruptured couple of hours ago. Buffalo was straining forcefully without yielding fetus or any fetal part 
out of vulva. Per vaginal examination revealed an oversize fetus with fluid filled over distended abdomen. 
Per vaginal examinations confirmed the cause of dystocia as oversize fetus due to fetal ascitis. Treatment 
initiated by administration of epidural anesthesia using Lignocaine (5 ml, 2% Lignocaine HCl) followed 
by application of liquid paraffin on birth canal to lubricate the pathway. After approaching abdomen 
of fetus a blunt incision was made on fetal abdomen through fetotome knife which facilitated escape 
of approximately 50 liters of fluid. Re-examination confirmed reduced size of fetus, therefore traction 
was applied on both the limbs which resulted in delivery of fetus. Cotyledons present on placenta were 
edematous and abnormal in appearance. Buffalo was treated with intravenous fluid i.e. Normal Saline 3 
litres, Dextrose normal saline one liter and 40 mg Dexamethasone along with symptomatic treatment. 
The buffalo was discharged after an hour. The animal had an uneventful recovery.

Abstract No. 1349

Awareness of umblachery breed cattle farmers on recommended dairy farming practices

Kannadhasan MS1,2, Rajendran R3, Kathirchelvan M4 
1VUTRC-TANUVAS, Dharmapuri, India. 2ICAR-IVARI, Izatnagar, India. 3PGRIAS-TANUVAS, Chennai, India. 4FTC-TANUVAS, 
Thiruvarur, India 
vetmskdhasan@gmail.com

The study has carried out to know the awareness of Umblachery breed cattle farmers on recommended 
dairy farming practices. It was conducted during a campaign on Umblachery cattle breed conservation 
conducted by the state Department of Animal Husbandry and Veterinary Services organized at 
Umblachery village, Nagapattinam district, Tamil Nadu. Of the participants, 120 farmers were selected 
applying systematic random sampling technique and were personally interviewed to record their 
response in structured interview schedule. The results revealed that cent per cent of the respondents 
had awareness of abnormal health signs, care of lactating animals, colustrum feeding, concentrate 
feeding, crisis management during disaster, vaccination, deworming, feeding mineral supplement, 
livestock census, green fodder supplementation and signs of heat, parturition and pregnancy for care 
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and management. More than three-fourths had awareness on avoiding indiscriminate breeding (90.00%), 
environmental hygiene (86.67%) and nearly three-fourths on clean milk production and selection of 
animals (73.33%).  Notably, 68.33, 65.00, 62.50, 60.00, 55.83, 54.17 and 52.50 percents were aware of housing 
management, naval-cord ligation, diagnosis by clinical investigation, insurance, herd health management 
practices, care of dry animals and postmortem examination of carcass,  respectively. Alarmingly, 49.17 
per cent of the respondents only had awareness of controlling and avoiding disease transmission and 
39.17 per cent on balanced feeding and importance of record maintenance. The study can nurture the 
policy makers in formulation and implementation of prudent strategies to conserve Umblachery cattle 
breed considering the farmers’ awareness on recommended dairy farming practices.

Abstract No. 1352

Antibiotic conservation: balancing approach towards antibiotics effectiveness

Vikash Kumar 
National Dairy Research Institute, Karnal, India 
vkshkmr70@gmail.com

About half of the antibiotic use confers to the livestock sector health management. But, antibiotic use by 
humans is also significant driver of resistance corresponding to rise in global sales of antibiotics for human 
consumption from 36 percent to 76 percent between 2000 and 2011 in Brazil, Russia, India, China, and 
South Africa. Reducing antibiotic overuse is the other part of conservation of efficacy of antibiotics that 
includes judicious prescription and use of antibiotics. Antibiotics are also used extensively in livestock 
farming, with aim to promote growth and disease prevention in livestock. The declining trend in new 
drug development across all therapeutic areas reflects lack of innovation and regulatory hurdles towards 
innovation development process. Antibiotic conservation is the need of the hour to restore the declining 
treatment effectiveness of antibiotics. Extension staff, veterinarians, policymakers and others engaged 
with the dairy industry should recognize the need of antibiotic conservation practices.  The increased 
adverse consciousness of antibiotics and transfer of antibiotic residues in milk product demands for 
reduced use of antibiotics. The various approach for improving animal and farm management, uplifting 
ethno- veterinary knowledge and the use of medicinal plants, strategic use of local breeds, establishing 
quality control systems in the dairy value chain and extra payment to farmers for residue-free milk should 
be emphasized. There is need to cut down antibiotic use by almost a third in dry cow therapy and a fifth 
in clinical mastitis.

Abstract No. 1358

Association of Snp in GC gene on udder conformation, incidence of clinical mastitis 
and milk production in sahiwal and KaranFries

Beena Sinha, Archana Verma, Ishwar Dayal Gupta, Ragini Kumari , Rebeka Sinha 
ICAR-NDRI , Karnal , India 
bkumarvet@gmail.com 

GC gene encodes Gc-globulin which transports and deliver vitamin D to target cells. It has been 
suggested to have a direct role on milk production, immune system and host defence. Clinical mastitis 
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is an inflammation of the mammary gland and causes significant cost to dairy industry. Therefore, the 
present study was conducted to identify DNA polymorphism in targeted region of partial intron 1 of GC 
gene and to analyse association between identified polymorphism with udder conformation, incidence 
of clinical mastitis and milk production using PCR-RFLP in Sahiwal (n=87) and Karan Fries (n=166). The 537 
bp fragment of GC gene was amplified using PCR and digested with  Hph1  restriction enzyme revealed 
T88711829C SNP with CC(537 bp), TC(537,313 and 224bp) and    TT(313 and 224bp) genotype in both 
breeds. TC and TT genotype differed significantly from CC genotype with high milk production. It found 
to be significantly associated with udder depth, central ligament, fore teat length and rear teat length 
in Karan Fries. However, in Sahiwal it found to be associated with udder depth, shortest distance of fore 
teat and rear teat from floor and TT genotype differed significantly from TC and  CC genotype for higher 
milk production.   It also found to be significantly associated with mastitis in Karan Fries . Thus our result 
inferred that the TC genotype  may be used  as an aid  to  selection to enhance milk production and for less 
susceptibility to clinical mastitis in Karan Fries while  TT genotype in Sahiwal to  enhance milk production. 

Abstract No. 1370

S19∆per Brucella vaccine trial in buffaloes : Assessment of protective efficacy and DIVA 
compatibility in natural host

Tapas Goswami1, Saminathan M1, Ashwini Kumar Singh2, Gurpreet Kaur1, Syed Atif Ali1, Sandeep Kumar 
Singh2, Praveen Malik2, R K Singh1, Pallab Chaudhuri1 
1Indian Veterinary Research Institute, Bareilly, India. 2National Institute of Animal Health, Baghpat, India 
pallab.chaudhuri@gmail.com

Vaccination of cattle and buffaloes with Brucella abortus S19 strain (S19) has been the mainstay for 
control of bovine brucellosis. However, vaccination with S19 suffers major drawbacks such as, presence 
of residual virulence, interference in sero-diagnosis of the disease and induction of abortion when used 
in adult animals. The objective of this study is to evaluate potential of Brucella abortus S19Δper (S19Δper) 
as a prospective Brucella vaccine candidate in the natural host, buffaloes. S19Δper is a lipopolysaccharide 
(LPS) defective, per gene deletion mutant of S19. Animals immunized with normal vaccine dose (4 X 1010 
cfu/animal in 2 ml dose) and reduced vaccine dose ( 2 X 109 cfu/animal in 2 ml dose) conferred equivalent 
protection as that of S19 vaccine when challenged with virulent B. abortus 544 strain. It was observed 
that immunized animals elicited a negligible level of anti-LPS antibody production. Sera from majority of 
S19Δper immunized buffalo calves did not react to RBPT antigen and thereby could be differentiated from 
clinical infection. S19Δper was more sensitive to buffalo serum complement mediated lysis than its parent 
strain, S19. Animals culled at 6 weeks post vaccination showed that S19Δper was more efficiently cleared 
from spleen and lymph nodes than S19 immunized animals. DIVA enabled, attenuated S19Δper strain 
would be a potential alternate to S19 vaccine for control of bovine brucellosis as proven in the natural 
host, buffaloes. 
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Abstract No. 1382

Simplifying common surgical techniques for use in the livestock species under field 
conditions

Mujeeb Fazili1, Hiranya Bhattacharyya1,2, Hamid Malik1 
1Faculty of Veterinary Sciences & AH, Shere Kashmir University of Agricultural Sciences & Technology of Kashmir., 
Srinagar, India. 2Assam Agricultural University, Dibrugarh, India 
fazili_mr@yahoo.co.in

Sustained production of foods from animal origin is expected only if the valuable animals are maintained 
healthy to harvest optimum yield for the maximum possible period. In the developing countries, lack of 
modern facilities and expertise in the field Veterinary Hospitals along with the limited spending power 
and literacy of the farmers generally hinders the applicability of the standard surgical procedures in the 
livestock species. Development of alternate simpler and less expensive techniques or modification of 
the conventional procedures is therefore needed. With this objective in mind, some of the techniques 
including Fazili’s minimally invasive tube cystotomy (for managing male small ruminants and calves 
with complete block in urinary flow due to stones in urethra), modified Buhner’s suture (for retention of 
manually reduced vaginal prolapse in postpartum dairy cows) and Pinhole castration (as an alternative to 
the use of Burdizzoo in sheep and the invasive orchiectomy in ponies) have been standardized. Although 
the details have already been published but the significance, advantages and the outcome of these 
techniques will be highlighted during the seminar.

Abstract No. 1411

Impact of backyard goat rearing on livelihood of rural people in Karaikal region of 
Puducherry U.T.

Jayapriya R1, Nasurudeen P2 
1Tamilnadu Agricultural University, Coimbatore, India. 2 Pandit Jawaharlal Nehru College of Agriculture & Research 
Institute , Karaikal, India 
priyaravichandransivam@gmail.com

Backyard goat rearing play an important role in empowering rural women and will act as a triggering 
factor in transformation of socio-economic status of rural people and is being practiced by a large sections 
of population in rural areas. The present study was conducted to delineate the economics of backyard 
goat rearing, reasons for preferring backyard goat rearing, marketing channels, reasons for goat mortality 
and various constraints faced by rural peoples engaged in backyard goat rearing in Karaikal district of 
Puducherry U.T. The economics of backyard goat rearing were estimated based on land holdings and flock 
size. The results showed that gross return obtained from backyard goat rearing was highest in landless 
goat farmers with overall gross return of about Rs. 42400 for classification based on land holdings and in 
flock size classification it was highest in large flock size goat farmers with overall gross return of about Rs. 
40325. Reasons for preferring backyard goat rearing were ranked by Response Priority Index and results 
showed that small flock size farmers gives rank first to the reason supplementary income and the reason 
less investment and more returns were ranked first by medium flock size rearers and large flock size 
farmers stated that less investment and more returns as first. Garrett ranking technique results showed 
that the major constraint faced by the rearers is due to occurrence of common diseases. These above 
results revealed that backyard goat rearing was observed to be profitable enterprise and a viable option.
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Abstract No. 1434

Effect of dietary inclusion of rice DDGS at graded levels on Vanaraja chicks

MVLN Raju, S V Rama Rao, B Prakash, S S Paul, A Kannan 
ICAR-Directorate of Poultry Research, Hyderabad, India 
mvlnraju@gmail.com

The rice based Distillers Dried Grains with Solubles (DDGS), a by-product of alcohol production from 
cereal fermentation, was tested in the diet of Vanaraja chicks (a multicolored variety developed by ICAR-
DPR for rural poultry production) at graded levels (0, 10, 15 and 20%) on iso-caloric and iso-nitrogenous 
basis. A total of 336 day-old Vanaraja chicks were divided at random into 56 replicate groups of 6 chicks 
each and housed in 3-tiered SS battery brooder cages. Each of the four experimental diets was fed to 
chicks in 14 replicate groups from 0 to 5 weeks of age. Body weight was significantly (P<0.05) affected by 
DDGS. During 1st week, significantly lower body weight was observed in the group fed the highest level 
of 20% DDGS. But, from 2nd week onwards, the body weight significantly decreased with > 15% DDGS. 
Feed intake during first 2 weeks was significantly (P<0.05) higher with DDGS feeding, while during rest 
of the weeks such an increase was recorded at 15% level of DDGS. Feed conversion efficiency decreased 
in all the groups fed DDGS from 2nd week onwards. Liver weight and abdominal fat increased with DDGS 
feeding, while other slaughter variables were not affected. Serum cholesterol decreased at the highest 
level of DDGS, whereas tissue protein content (in thigh muscle and liver) was not affected. From the 
results, it is concluded that rice DDGS at levels equal to or higher than 15% was detrimental for Vanaraja 
chicks during nursery phase of life.

Abstract No. 1439

Effects of QPM and provitamin-A rich maize on performance variables in Vanaraja 
chicken

Bhukya Prakash1, SV Rama Rao1, MVLN Raju1, Firoz Hossain2 
1ICAR-Directorate of Poultry Research , Hyderabad , India. 2ICAR-IARI, New Delhi, India 
drbhukyaprakash@gmail.com

Feed represents 70 percent cost of poultry production. Poultry diet represents 65 percent of maize, serves 
as source of energy and essential nutrients. However, traditional maize is poor in essential amino acids viz., 
lysine and tryptophan and provitamin-A, which play vital role in growth and development of chicken. In 
India, now a number of quality protein maize (QPM) having high lysine and tryptophan, and provitamin-A 
rich hybrids have been developed. In the present study, influence of these biofortified maize hybrids on 
popular improved chicken ‘Vanaraja’ was studied. 175 chicks were randomly divided into five dietary 
groups viz., normal yellow maize (Diet-I), Vivek Hybrid-9 (Diet-II), Pusa Vivek QPM-9 Improved (Diet-III), Vivek 
QPM-9 (Diet-IV) and white maize (Diet-V). Improved body weight gain and feed efficiency was recorded 
among the groups fed with diet rich in both QPM and provitamin-A (Diet-III) compared to other diets 
during the six weeks of age. Similarly, weight of the breast muscle increased and abdominal fat decreased 
among the groups fed QPM based diets (Diet-III & -IV) compared to those fed normal maize based diets. 
On the bases of results, it is concluded that the chicken fed QPM and QPM + Provit A showed a better 
body weight gain and improved feed efficiency. Further, QPM and QPM + Provit A feeding considerably 
reduced the abdominal fat and increased breast muscle, which is desired attribute in chickens.
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Abstract No. 1440

Composition of supplements for poultry litter compost preparation

Ramkrishna Mahapatra 
ICAR-DPR, Hyderabad, India 
rkmpatra@gmail.com

Poultry industry in India is growing fast. Due to intensive poultry production, there is accumulation of large 
amount of wastes, especially manure and litter, which is causing major environmental problems. Hence, 
new waste management systems that make operations economically feasible and eco-friendly are required. 
Poultry litter comprises major source of nitrogen, phosphorus and trace elements, effective for biological 
fertility of soil but its direct application into the field is counter productive. Having a proper mix of litter 
(rich in nitrogen) and brown materials (rich in carbon), will ensure that the compost pile works properly. 
The brown materials like rice hulls and straw samples were taken for the study. It was found that Organic 
carbon (%) was 34% in rice hulls and 11% in straw. Total Nitrogen was observed to be 0.33% and 0.08% in 
rice hulls and straw, respectively. The carbon to nitrogen ratio (C:N ratio) which is the critical factor for the 
formation of compost was 103.03% in rice hulls whereas 137.5% in straw. The trace element like iron was 
16.99 ppm in rice hulls and 23.42 ppm in straw. The results also showed that zinc, copper and manganese 
were 0.287 ppm, 1.2 ppm and 0.254 ppm in rice hulls and 0.409, 1.34, 0.616 in straw samples, respectively. 
It can, therefore, be concluded that the poultry litter can be mixed with supplements like rice hulls and 
straw in proper ratio of carbon and nitrogen for compost preparation for the safe application in the field. 

Abstract No. 1447

Success story on income generation from pig farming by ex-serviceman

Vijay Kumar Sharma, Amrish Vaid, Vishal Mahajan, Pawan Sharma, Berjesh Ajrawat, Anamika Jamwal, 
Saurav Gupta, RajKumar Arora 
SKUAST-Jammu, Jammu, India 
vjsharmandri@gmail.com

The main reason for insufficiency in pork production is due to the lack of knowledge of scientific 
management, housing and breeding of pigs of pig farmers. The low productivity is also attributed as 
mostly farmers reared nondescript type of pig. In the year, 2016-17, KVK, Kathua introduced a vocational 
training programme on Pig Farming as an economic enterprise. During training participants were 
explained about housing, feeding and disease management of pig farming. Generally, pigs were reared 
in low input production system. Feeding was done with locally available materials like rice bran, kitchen 
waste etc.  Mineral mixtures were supplemented by KVK. They were demonstrated to construct pig sheds 
with locally available materials like wood, bamboo and thatch. Vaccination, deworming and treatment 
were provided by KVK from time to time. Balkar Singh is progressive, confident and a risk taking farmer. 
He got training and all other assistance from KVK and managed to rear his pigs in a scientific way in low 
input production system. He received 9 piglet from first farrowing, 11 piglets from 2nd farrowing of sow. 
Now he maintains around 80 pigs throughout the year and sells pigs after mature age and earns Rs. 
5,50,000/- annually.
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Abstract No. 1462

Genetic and phenotypic evaluation of adult performance traits in synthetic coloured 
broiler male line(PB-1) under intensive system

B.L.N Reddy, Leslie Leo Prince, U Rajkumar 
ICAR-Directorate of Poultry Research,Rajendranagar, Hyderabad, India 
blnreddydpr@gmail.com

Synthetic coloured broiler male line (PB-1) is under mass selection for higher 5 week body weight since 
S-12 generation. Data collected on S-27 generation was utilized for the evaluation of adult performance 
traits on genetic and phenotypic scale. Age at sexual maturity (ASM), body weights at 20 and 40 weeks 
of age, egg weights at 32 and 40 weeks of age and egg production to 40 weeks of age were recorded in 
cages and evaluated. Phenotypic performance of the above traits respectively were 175.13 ±0.04 days, 
2408 ±0.78 g,3022 ±1.04 g, 55.99 ±0.06 g, 58.80 ±0.01 g and 51.66 ±0.05 eggs. Heritability( h2S) of all 
these traits respectively were 0.16 ±0.29, 0.12 ±0.23,0.29 ±0.19,0.01 ±0.09,0.14 ±0.31 and 0.29 ±0.21. It 
was observed that heritability of ASM was low. Body weights were low to medium heritable, egg weights 
were medium heritable   and egg production was medium heritable. Genetic correlations of ASM with 
adult body weights were negative, while with egg weights were positive and with egg production were 
negative. Genetic correlations among body weights and egg weights were positive. Genetic correlation 
of egg production with body weights at 20 week were positive but with 40 week body weight were 
negative. Genetic correlation of egg production with egg weight at 40 week was negative. Some of the 
estimates of the genetic parameters were similar to reported literature. Phenotypic correlations among 
all these traits were more or less similar to genetic correlations in magnitude and direction.

Abstract No. 1480

Effect of maternal betaine supplementation on hepatic gene expression and 
performance of piglets

Alok Mishra1, Ashok Kumar Verma1, Asit Das2,1, Putan Singh1, NR Sahoo1 
1ICAR-Indian Veterinary Research Institute, Izatnagar, India. 2ICAR-National Dairy Research Institute, Karnal, India 
drasitdas@rediffmail.com

Available evidences suggest that fetal growth is most vulnerable to maternal dietary deficiencies of 
methyl donors during the periods of peri-implantation and rapid placental development. Hence, the 
study was aimed to assess the effect of time of supplementation of betaine as a source of methyl donor 
on farrowing performance in gestating sows, hepatic gene expression in newborn piglets and their 
performance. Eighteen crossbred (Landrace X Desi) sows were randomly distributed into three groups of 
six each following a completely randomized design. Sows of Group T0 was fed with basal diet (control) 
with no supplementary betaine, whereas, betaine was supplemented at 3 g/kg basal diet either during 
late pregnancy (d 76 onwards) or throughout the length of gestation in groups T1 and T2, respectively. The 
results indicate that CCND2 and PSEN1 genes are subjected to epigenetic regulation in betaine-exposed 
piglets. They were significantly down regulated at mRNA levels. Litter size at weaning was significantly 
(P<0.05) higher in T2. No significant changes were observed in the body weight changes, dry matter 
intake, energy utilization, and feed conversion efficiency. Serum concentration of catalase (ng/ml) was 
significantly (P<0.05) higher in piglets born to dams supplemented with betaine during whole gestation. 
Thus, it can be concluded that maternal dietary betaine supplementation at 3 g/kg diet throughout the 
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length of gestation improved the farrowing  performance of dam, favorably modulated the expression 
of CCND2 and PSEN1 genes in piglets and improved their antioxidant defense without affecting nutrient 
utilization and  growth performance. 

Abstract No. 1507

Sero-surveillance of foot-and-mouth disease in bovines using 3ABC-ELISA in Western 
Uttar Pradesh

Arbind Singh1, Mahesh Kumar2, Amit Verma1, Snehal Nirwan3 
1SVPUAT, MEERUT, India. 2GBPUAT, Pantnagar, India. 3Animal Husbandry Department, MEERUT, India 
arvindsingh80279@gmail.com

Foot-and-mouth disease (FMD) is an important transboundary disease of cattle, buffaloes and other 
wild animals leading to significant economic direct as well as indirect impacts. During the last decade, 
despite of vaccination of all the cattle and buffaloes and application of control measures, the foot and 
mouth disease (FMD) outbreaks affected the bovines in the country. Detection of antibodies to the non-
structural proteins (NSPs) of FMD virus (FMDV) is considered as diagnostic method for differentiation 
of FMD-infected animals and vaccinated population. A cross sectional serological study was performed 
with the objective to estimate the prevalence of antibodies against non-structural proteins (NSPs) of 
FMD virus (FMDV). During the present study, a total of 400 serum samples from apparently healthy 
cattle and buffaloes from various districts viz., Amroha, Bijnor, Bareilly, Rampur and Moradabad) of Uttar 
Pradesh, India were screened for the presence of antibodies against 3ABC proteins using 3ABC-ELISA. The 
prevalence of anti-3ABC antibodies for random bovine samples tested by the 3ABC-ELISA was 27.75%. The 
findings  suggested the circulation of FMD virus in the state and indicated the need of sero-surveillance 
of FMD in the state using 3ABC-ELISA to monitor the FMDV circulation in endemic areas irrespective of 
extensive bi-annual vaccination. The information related to endemicity of FMDV in animal population may 
be helpful for planning the control strategies and veterinary activities to stop further spread of the disease.

Abstract No. 1528

Introduction of superior poultry germplasm for enhanced food and nutritional security 
in rural dryland region of India

Prabhat Kumar Pankaj, G Nirmala, K. Ravi Shankar, B.S. Reddy, G. Ravindra Chary 
ICAR-Central Research Institute for Dryland Agriculture, Hyderabad, India 
dr.prabhatkumarpankaj@gmail.com

In order to improve nutrient availability of households, 1250 backyard poultry Srinidhi breed was 
introduced under farmers first project for supplementing the earnings of 50 landless and small farmers 
of Pudugurthy village (17.18° N, 78.02° E), Pudur Mandal, Telangana. Performance of 100 birds of local 
variety and Srinidhi variety were monitored at village and at Hayathnagar Research Farm, Hyderabad, 
respectively. The nutritional status pre- and post-intervention was assessed. Two different types of families 
were identified, one with 3 adults and another with 4 adults and 2 children. At 20 weeks of age, the body 
weights of birds of local variety and Srinidhi at field and farm were 1.36, 2.35 and 2.65 kg, respectively 
and their corresponding annual egg production were 82, 147, 215, respectively. On adult unit basis, 
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diet was deficient in energy by 37.35-38.63% and protein by 1.75-6.64%. After the intervention, the 
energy deficiency in diet was reduced to 32.70-33.52% and protein (%) in diet has become excess to 
the requirement by 13.21-16.81% in both types of families. The diet chart revealed grater deficient diet 
of females and children than that of males. Before the intervention, the diet was deficient in energy by 
48.1-50.1, 47.4-47.5 and 62.8%, respectively for male, female and children and protein was also deficient 
in the diet. After the intervention, the diet was excess in protein for both family types. Higher production 
performances of Srinidhi over Indigenous poultry provided better support system to livelihood and 
nutritional security under backyard poultry production in dryland region of India.

Abstract No. 1536

Cryopreservation of PGCs for developing biobank of Indigenous and improved chicken 
breeds

TK Bhattacharya, D Divya, Renu Shukla, RN Chatterjee, Chandan Paswan 
ICAR-Directorate of Poultry Research, Hyderabad, India 
divya.devara@gmail.com 

Primordial germ cells (PGCs) are the precursors for developing functional gametes in chicken and other 
animals and hence, provide great promise for its use as genetic resources of chicken and other livestock. 
India possesses huge genetic biodiversity of poultry and livestock species in which some of the breeds are 
endangered and are facing extinction. Conservation of the endangered breeds are utmost important for 
maintaining biodiversity and further use. One of the most important methods of ex situ conservation  is 
cryo-preservation of primordial germ cells (PGCs), which are pluripotent and can be resurrected to 
develop chimeric chicken.  PGCs were collected from the chicken embryo of stage 15 and standardized 
the protocol for culturing them on feeder cells and analysed the expression of marker genes (VASA, SOX, 
Nanog, BLIMP etc.) in PGCs and cryopreserved in liquid nitrogen for 2 months. After one month and two 
months of cryopreservation, the viability of PGCs and expression of marker genes were checked. About 
60-70% viability of PGCs on cryo-preservation was observed for two months. The PGCs was transferred 
into the donor embryo of stage 15 and chicks were developed. The rate of resurrection with PGCs was 
32%. It is concluded that the cryopreservation of PGCs has potential to conserve the Indigenous/improved 
chicken breeds/lines without maintaining the whole flock of birds, which is economically more efficient 
and requires less resources.

Abstract No. 1578

Considering the ACE-inhibitory peptides releasing potential of proteolytic Lactobacilli 
from fermented Camel Milk

Subrota Hati, Divyang Solanky, JB Prajapati 
Anand Agricultural UNiversity, ANAND, India 
subrota_dt@yahoo.com

Camel milk is known for many health attributes i.e. anti-carcinogenic, anti-diabetic and antihypertensive. 
Increasing health problems, especially hypertension was reported to heal through eating habits. Thus, 
this study is aimed to separate, purify and characterize the ACE-inhibitory peptides from fermented camel 
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milk using proteolytic Lactobacilli. Proteolytic lactic cultures originated from milk and milk products were 
used for this study i. e. L. bulgaricus NCDC (09), L. rhamnosus MTCC 5945 (NS4), L. acidophilus NCDC 15 
and L. fermentum TDS030603 (LBF). Proline specific peptides releasing potential was determined through 
PepX assay. ACE-inhibitory activity was determined using HHL as a substrate with different incubation 
periods. Using OPA method, proteolytic activity was evaluated and further considered for the optimized 
growth conditions (incubation period & Inoculation rate). The strain 09 exhibited highest PepX activity 
(0.89), and NS4 (78.09%) exhibited maximum ACE-inhibitory activity. NS4 (69.32%) showed maximum 
peptide production, followed by 09, LBF and NCDC 15. LBF exhibited highest tripeptidase and dipeptidase 
activity as compared to NS4 and 09. 3 kDa and 10 kDa permeate showed maximum ACE-inhibitory activity 
as well as peptide production. Extensive homology search in NCBI (Uni Prot/Swiss-Prot database) and 
PIR, AHTPDB revealed that most of the fermented camel milk peptides were matched with camel milk 
proteins i.e. IIPPPL, IPP and IPPVVVL, IVV amino acids which are having ACE-inhibitory activity in fermented 
camel milk. Novel ACE-inhibitory peptides were released from camel milk during fermentation. Further, 
validation of the novel peptides could be carried out using In vivo studies.

Abstract No. 1579

The influence of supplementation of seaweed product on feed intake, milk yield and 
its composition in lactating crossbred cows

Avinesh Sharma1, Chander Datt1, Jitendra Kumar2, Veena Mani1, Shambhvi Minhas1, Amrish Tyagi1 
1ICAR-National Dairy Research Institute., Karnal, India. 2 ICAR-National Dairy Research Institute., Karnal, India 
chandatt@gmail.com

The study was carried out under CSIR (New Delhi)sponsored scheme “New Millennium Indian Technology 
Leadership Initiative”. Eighteen crossbred cows were selected and divided into 3 groups of 6 animals 
each based on milk yield (13.5 kg/d), body weight (410 kg), parity (2.0) and days in milk (52 d). The cows 
in group T1were fed rations as per their nutrient requirements (ICAR, 2013). The cows in treatments T2 and 
T3 were fed the similar rations in control (T1), however, the diets were supplemented with 1.5 and 3% of 
K. alverazii based sea weed product (SWP: K. alvarezii powder: Gracilaria salicornia powder: K. alvarezii sap 
powder in 1: 1: 1 ratio) on DM basis through concentrate mixture The feed intake and milk yield were 
similar in 3 groups, however, persistency of lactation seemed to be better in group T3. The contents of 
protein, fat, lactose and SNF were not affected by the supplementation of SWP. The concentration of P, 
Fe, Cu, Zn and Mn in milk was found to be similar in all groups, however the level of Ca in milk was higher 
(P<0.05) in group T3. Therefore, persistency of lactation seemed to be better in group of cows provided 
with 3% K. alverazii based seaweed product in the ration of lactating dairy cows and the Ca concentration 
milk was also the highest in the same group.
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Abstract No. 1597

Constraints faced by Kerala dairy farmers with special reference to Kottayam district

Elsa Elizabeth Jacob, A.S Ambily 
Amrita School of Arts and Sciences , Kochi, India 
elsajacob082@gmail.com

Animal agriculture is emerging as one of the important farming activity, where it creates employment 
opportunities, food security at the same time energy security also. Kerala dairy farmers face lot of 
challenges. The study conducted at Kottayam district, by selecting two block panchayath and from each 
block, a total of 93 farmers were selected randomly. For better  estimation of constraints, its been classified 
into five heads mainly constraints under feeding, breeding, animal health, financial and marketing. 
Constraints were identified and ranked according to their significance. Farmers were also classified as small, 
medium and large based on their milch  animal holding. Results showed lack of government support, high 
price for concentrate feeds, difficulty in waste management and inadequate price for milk were the major 
problems faced by dairy farmers. Dairy sector is the only sector among all the agricultural commodities, 
where it lacks the minimum support price. Farmers are facing problem due to non existence of minimum 
support price . There is a need for serious intervention in the problems because the productivity of milk 
in Kerala is showing a declining trend, its basically due to the fact that dairying is considered as  no more 
an economic activity for the farmers. So the problems addressed should be studied in detail. But many 
milk co-operatives are trying to solve the problem at their local level. Mainly through the production 
of cattle feed. But there is a need for government intervention to bring the Kerala dairy sector into a 
progressive sector. 

Abstract No. 1607

Buffalo rearing: A farmers’ benefited enterprise

Kashish Arora 
Punjab Agricultural University, Ludhiana, India 
kashish-aes@pau.edu

The present study tries to capture the contribution of buffalo (in terms of population, milk production 
and export of buffalo meat) to the livestock economy of India. To see the longtime changes, secondary 
data was collected from various reports of BAHS, DAHD&F, Govt of India. The production performance 
parameters have been examined over the period 2002-03 to 2016-17 coinciding with the 17th, 18th and 
19th livestock census with 2003, 2007 and 2012 and growth rates were calculated over the time period. The 
buffalo population has increased from 97.9 million in 2003 to 108.7 million in 2012 registering a growth 
rate of 1.17 percent. The percent contribution of buffalo milk production to the country’s milk production 
has declined but in absolute terms, the buffalo milk production has increased with the growth rate of 
3.52 percent from year 2002-03 to 2016-17. The percent share of buffalo’s meat export to the country’s 
livestock export has increased from 30.9 percent in year 2002-03 to 59.1 percent in 2016-17 registering 
a growth rate of 23.88 percent. Vietnam, Malaysia and Egypt are the main importing counties of buffalo 
meat from the last decade. Three countries namely Vietnam, Malaysia and Egypt together account for 
approximately 69 percent of the country’s export during year 2016-17. It was inferred that the buffalo 
population of the country has not increased significantly but in terms of milk production and export of 
buffalo, meat from country has made remarkable achievements.
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Abstract No. 1609

In vitro silencing if a ubiquitin-like interferon-stimulated gene ISG-15, and its effect 
on peste des petits ruminants (PPRV) replication

Shikha Saxena1, Amit Ranjan Sahu1, Sajad Ahmed Wani1, Aruna Pandey1, Richa Arora1, Ashwini Chaple2, 
Waseem Akram Malla1, Raja Ishaaq Navi Khan1, HarishKumar K P1, Ravi Kumar Gandham3, Sonalika Mahajan1, 
Basavaraj Sajjanar1, Ashok Kumar Tiwari4, Beena Mishra5, Bishnu Mishra1, Raj Kumar Singh1, Deepak Kumar1 
1ICAR-IVRI, Division of Veterinary Biotechnology, Bareilly, India. 2ICAR-IVRI, Division of Veterinary Microbiology, 
Bareilly, India. 3National Institute of Animal Biotechnology, Hyderabad, Hyderabad, India. 4Division of Biological 
Standardization, ICAR-IVRI, Bareilly, India. 5IICAR-IVRI, Division of Biological Production , Bareilly, India 
saxena.shikha96@gmail.com

Peste des petits ruminants (PPR) is an acute highly contagious disease affecting goats and sheep.The 
transcriptome level in goat PBMCs infected with Sungri/96 vaccine strain and virulent Izatnagar/94 using 
RNA-Seq has been determined in our lab. Among the differentially expressed highly connected genes 
in goats and sheep ISG-15 was found to be highly upregulated antiviral gene. In the present study, we 
designed one shRNA oligo and one scrambled oligo for ISG-15 gene, cloned in psiRNA.GFP.h7SK vector 
and evaluate the potential of the construct for gene silencing study in B95a cells by Real time PCR and 
western blot. The effect of gene silencing on PPRV replication in B95a cells was studied by diagnostic 
PCR, Real time PCR and western blot. The  siRNA  for  ISG-15  gene selected  from  87-108  bp  from its 
CDS region. The designed oligos were cloned in siRNA.GFP.h7SK vector, the cloning was confirmed by 
Sanger’s sequencing, colony PCR and RE digestion. The shRNA clone was then transfected in B95a cells 
and 24 h, 48 h, 72 h p.t. the gene silencing study was done by Real time PCR. At 48h p.t, 2.5 fold gene 
silencing of the ISG-15 was observed. The same was re-confirmed by western blot analysis. After gene 
silencing the PPRV replication at 12h, 24h and 48h p.i, was studied by N gene specific Real time PCR and 
western blot analysis. Our findings contribute to a growing body of evidence suggesting that ISG-15 is a 
novel host restriction factor for PPRV.

Abstract No. 1614

Apricot fortified-UMMBs as ushering feed supplement for cross bred cattle in the cold 
arid Kargil region of J&K State

Nuzhat Hassan, Mehdi Akhoon, Sabiya Asmat, Azaz Dar, Sheikh Rafeh Ahmad 
SKUAST-K, Srinagar, India 
drnuzhatzargar@gmail.com

A study was carried out in a village at Kargil taking lactating crossbred cows, maintained under a smallholder 
mixed farming system to assess the response of wild apricot fortified-urea molasses mineral block (UMMB) 
supplementation on milk yield and cost effectiveness during the unavailability of adequate fodder. Forty 
adult crossbred cows were selected, 20 cows were given free access to Apricot-UMMB in addition to their 
normal ration and the other 20 cows served as control group. It was studied that crossbred cows given 
apricot-UMMB supplementation showed significant increase in feed intake, milk yield, fertility rate and 
body weight gain. After 5th week health condition of apricot UMMB supplemented group proved to be 
improving than the control group. A significant increase (P<0.01) in daily milk yield was observed as a result 
of apricot-UMMB supplementation after 7th week.  Further owners stated that there was improvement of 
dry hay intake and overall health condition in those dairy cows. Hence apricot-UMMB supplementation is 
cost effective to utilize locally available feed resource for enhanced animal productivity during extreme 
winter and feed scarcity seasons in cold arid regions of Kargil area.
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Abstract No. 1638

Genetic analysis of PPRV Strains recently circulating in Rajasthan and role of DUSP1 
and KDM6A in PPRV replication

Alka Galav1,2, Naveen Kumar2, Ram Kumar2, Yogesh Chander2, Nitin Khandelwal2, Sunil Maherchandani1, 
Riyesh Thachamvally2, Vikas Galav3, Sanjay Barua2, B. N. Tripathi2 
1Dept of Vety. Microbiology & Biotechnology, College of Veterinary and Animal Sciences (CVAS), RAJUVAS), Bikaner, 
Bikaner, India. 2Virology,ICAR-NRCE NCVTC Hisar, Haryana, Hisar, India. 3Dept. of pathology, PGIVER, RAJUVAS , 
Jaipur, India 
dralka.vet@gmail.com

PPR is hindrance in quality sheep/goat production and absence of data on distribution/genetic diversity 
of circulating PPRV in state is limitation. In study, sequences of Nucleocapsid (N), Matrix (M) and Fusion 
(F) genes of all 4 lineages including of PPRV strains from 10 districts were used to investigate evolutionary 
dynamics of PPRV. Vero cell-PPRV-infection model was utilized to study host factors (DUSP1& KDMA6A). 
PPRV strains/Rajasthan belonged to lineage IV (genetic-relatedness to Indian, China, Tibet and Bangladesh 
strains) and had unique amino acid substitutions in deduced N, M and F proteins with notable mutation 
(R105K) at cleavage site of fusion protein in PPRV/Dausa. N appeared evolving faster than M & F genes 
(evolution-rate: N-9.037x10-3, M-9.039x10-4 and F-7.666x10-4 substitutions/site/year). PPRV strains/ 
Rajasthan was evolved in 21st century with PPRV/Dausa oldest in origin. Demography of N and F genes 
showed increased variation in diversity in 21st century. M&F genes were under negative selection pressure; 
N was under positive pressure indicating host immune pressure. Two virus-isolates were obtained of 
Sheep and Goat origin using Vero-cell-line. Four nucleotide substitutions [ 5(A>G), 24(A>C), 47(A>G), 
81(A>G), 102(C>T)] were observed by comparing GP region of PPRV isolates with that of PPRV/Sungri/96/
vaccine. PPRV infection induced DUSP1 and KDMA6 activation, however, at noncytotoxic concentration, 
DUSP1&KDMA6 inhibitors did not show antiviral efficacy. PPRV/Rajasthan is evolving under given 
geoclimatic conditions with no antiviral efficacy DUSP1&KDMA6 inhibitors.
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Theme: Fisheries, Securing the Future Fish Production: Innovations in Production to Consumption

Abstract No. 733

A comprehensive study on developmental biology of Garragotyla (Gray;1830,Teleostei; 
Cyprinidae)

R.S. Patiyal, Mohammad Iqbal Mir, N.N Pandey, Debajit Sarma, Preeti Bhatt
ICAR-Directorate of coldwater fisheries research, Bhimtal, Nanital, India 
rspatiyal01

Garragotyla (Gray 1830) is an indigenous coldwater fish species in cyprinid family and has wide geographical 
distribution in coldwater and freshwaters of India, Asia and Africa. Induced breeding of G.  gotyla was 
carried out successfully for the first time. The developmental stages from first minute of fertilization till five 
day old larvae were studied and documented. The induced breeding was performed by injecting Ovatide 
(hormone) as per body weight of the fish and dosage as recommended.  The cumulative fertilization rate 
was 70 - 75% and hatching rate was 85-90% under controlled water temperature maintained at 22-24oC. 
The mature fertilized ova were measured to be 0.8-1.0 mm in diameter and perivitelline membrane became 
thick soon after fertilization and formation of germ pole. The time taken from fertlization till hatchling was 
also recorded. The sac fry was measured to be  3 mm in length and it took almost three days for complete 
re-absorption of the yolk content. The major event of post hatching were development of head, tail, fins, 
alimentary canal, rudiments of each organ and  appearance of melanophore pigmentation in whole body. 
The five days old larvae were measured to be 6 mm in length with almost each organ fully differentiated. 
The present study will be utilized for large scale production of fingerlings for stock enhancement in rivers, 
lakes and possibilities of genetic improvement, manipulation at embryonic stage.

Abstract No. 753

Community-based fisheries management (CBFM) through SHGs in Vembanad lake, 
Kerala

Dona P1, Ojha S. N1, Vishnu R Nair1, Shalumol Salas1, Vipinkumar V P2

1Central Institute of Fisheries Education, Mumbai, India.2Central Marine Fisheries Research Institute, Kerala, India 
dona.fexpa502@cife.edu.in

A group of fishermen of Alappuzha district, Mannancherygrama panchayath willingly came forward 
with a broad vision on the conservation of Vembanadlake.  They took the initiative of the conservation 
and management of Vembanad Lake through installing Fish Aggregating Devices (FADs) in the lake. 
The FADs designed according to the traditional wisdom of the fisherfolk act as fish sanctuaries. This 
study described Community-Based Fisheries Management (CBFM) in Vembanad Lake through Self 
Help Group (SHG) mobilized by NGO.  The study was carried out in Mannanchery gram panchayath of 
Alappuzha district, Kerala. In Mannanchery, five SHGs were formed by a NGO, each SHG containing 10 
fishermen as members. A sample of 50 SHG members was selected as respondents following random 
sampling procedure. Data from the respondents were collected through personnel interview. This study 
was attempted to furnish the attitude of SHG members towards the CBFM. The attitude of respondents 
towards CBFM was also quantified. It was observed that the SHG members involved in the FAD ventures 
had a positive attitude towards CBFM.Kendall’s W test was conducted for assessing agreement among 
the SHG members. The results of the Kendall’s W test (W = 0.762) revealed that the respondents agree 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 800

FisheriesDay-2 :  22 February, 2019

with each other to a reasonable but not super high extent. Level of participation of the members was 
assessed. The accomplishment of strategies like the implementation of norms, sensitization programmes, 
and management of FADs were done by SHG members.  This study argued that CBFM through SHGs could 
contribute to sustainable lake management.

Abstract No. 756

Incidences of pathogenic vibrio in seafood and aquatic environment

Vandita Kohli, Sanath Kumar, ManjushaLekshmi, B.B Nayak
ICAR- CIFE, Mumbai, Mumbai, India 
vanditakohli5@gmail.com

A study was conducted on fresh seafood and aquatic environment in Mumbai region. A total of 50 seafood 
and environment samples were collected from sea-fed shrimp farms, landing center and fish market 
from Mumbai. 11 finfish, 13 shrimps, 12 water and 12 sediment samples were collected during the study 
period. Of these a set of 432 isolates were obtained through conventional microbio-cum-biochemical 
vibrio isolation techniques. The presumptive (432) isolates were then screened through specific molecular 
techniques for different virulent genes in order to test the isolates for pathogenesis. A set of 3 virulent 
markers (tl, tdh &trh) were used for V. parahaemolyticus whereas 16S specific primers for V. harveyi, V. 
mimicus, V. cholera, V. alginolyticus were used. The presumptive isolates were first screened with genus 
specific Vibrio genus primer where 380 isolates turn out to be positive. Of these, 380 confirmed vibrio 
isolates 216 were V. parahaemolytivus showing one or the other virulent genes. 38 isolates turned out to 
be positive for V. alginolyticus, 94 were V. harveyi and only sediment samples detected the presence of V. 
mimicus in 4 isolates. Some of the V. harveyi isolates showed the presence tl gene indicating the horizontal 
transfer of the V. parahaemolytivus genes in the related genera indicating towards the zoonotic potential 
of the isolates.

Abstract No. 769

A quick and cost-effective approach to develop trinucleotide microsatellite loci in 
Clariasmagur through probe enrichment.

Aditya Acharya, Gireesh Babu, Pavan Kumar
ICAR-CIFE, Mumbai, India 
adityapratapacharya@gmail.com

Clarias magur is a valuable food fish owing to its taste, nutritive value and medicinal properties. Fast 
growth rate, hardiness, efficient feed utilization and ability to survive in poorly oxygenated waters made 
this species a potential candidate for aquaculture. Selective breeding of C. magur could improve the 
economically important quantitative traits.  Molecular markers are one of the best tools for estimating 
genetic variation across different stocks and can also be subsequently linked to performance traits for 
MAS. Microsatellites  are 1-6 nucleotide tandem repeats those are abundantly distributed across the 
genomes and demonstrate a high level of polymorphism. Tri-nucleotide repeats are the 2nd most abundant 
microsatellite loci in fish. With this background, the present work was taken up to develop tri-nucleotide 
microsatellite loci through  probe enrichment method. In this study, 503 positive clones were selected 
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with insert size >500 bp and 52 clones were sequenced. The sequences were analyzed for the presence 
of repeats by Tandem Repeat Finder and Perfect Microsatellite Repeat Finder software. Eight types of tri-
nucleotide SSRs could be identified with copy numbers ranging from 3 to 55. Maximum copy number (55) 
was obtained at one locus for GGT repeat with some insertions and deletions. In addition, two complex 
repeats of repeat length 10bp and 15 bp were also observed, which needs further analysis. Three types of 
di-nucleotide repeats could also be identified with copy numbers ranging from 13 to 46. Specific primers 
could be designed for 6 microsatellite loci and validated in C. magur genomic DNA. 

Abstract No. 853

Characterization and expression profile of RAG-2 and IgM genes during developmental 
stages of Angelfish (Pterophyllumscalare)

Ngairangbam Sushila, Gayatri Tripathi
ICAR- Central Institute of Fisheries Education, Mumbai, India 
sushila.aahpa505@cife.edu.in

In fish, the early larval developmental stages are highly susceptible to opportunistic pathogens until 
the complete maturation of the lymphoid organs. Knowledge on the expression pattern of important 
markers of adaptive immune system during the ontogenetic development is essential before vaccinating 
the fish. In the present study, Pterophyllumscalare (Angelfish) was taken to explore the relative expression 
profile of developmental markers of adaptive immunity, recombination activating gene-2 (RAG-2) and 
immunoglobulin M (IgM). The fishes were bred and early developmental stages (0-45 days post-hatched) 
were used to assess the expression profile. The genes, RAG-2 and IgM, were cloned and sequenced with 
the base pair lengths of 1958 bp and 225 bp respectively. The mRNA expression of RAG-2 appeared at 
insignificant level at the first day of hatching, but the expression was significantly increased from 24 dph 
(days post-hatching) onwards and reached its peak at 27 dph. The results proved that the maturation of 
lymphoid organs was completed at 27 dph as the respective protein is involved in the V(D)J recombination, 
important for the maturation of lymphoid organs. A similar trend was also observed in the mRNA transcript 
levels of IgMgene and a significantly high expression was detected from 27 dph onwards. The present study 
suggests that the suitable time for vaccination in P. scalare could be taken at 27 dph, as the maturation 
and development of lymphoid organs is completed, thus helping to stimulate the adaptive response of 
immunity against any pathogen.  

Abstract No. 856

Identification and characterization of opportunistic bacteria isolated from cage cultured 
Pangasianodon hypophthalmus

R. Bharathi Rathinam, Gayatri Tripathi
ICAR-Central Institute of Fisheries Education, Mumbai, India 
bharathi.ahmpa802@cife.edu.in

Opportunistic bacterial pathogens are defined as microorganisms causing disease in hosts experiencing 
abiotic stress or having impaired immune functions. In intensive aquaculture practices, environmental 
stress factors such as high stocking density and adverse physico-chemical parameters create a favourable 
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condition for opportunistic pathogens to thrive. Freshwater cage farming is one of the intensive 
aquaculture where high stocking density poses a major threat to the health of the cultured fish. The present 
study was taken up to isolate, identify and characterize various opportunistic bacteria associated with 
Pangasianodon hypophthalmus cultured in cages in four reservoirs of Maharashtra state during different 
seasons. From each reservoir, 30 numbers of fish samples were collected and analyzed for bacteriological 
investigation. The water and soil samples were also collected during the study period to catalogue 
the environmental parameters. The biochemical characterization was done by using biochemical test 
kits;  16srRNA sequencing of 46 bacterial isolates  was done to characterize the isolated bacteria. It was 
found that the majority of pathogenic bacteria isolated during summer season belonged to different 
species of Aeromonas, Pseudomonas and Acinetobacter. These opportunistic bacteria can cause infection 
and spread if not taken under control. Hence, this study alarms the farmers to assess the stress-driven 
parameters in the cage culture system so that the maximum production can be achieved.

Abstract No. 873

Determination of biosafety of antibiotic oxytetracycline in catfish Pangasianodon 
hypophthalmus.

Sanjib Kumar Manna1, Chinmay Bandopadhyay1, Nilemesh Das1, Asit Kumar Bera1, Raju Baitha1, Subir 
Kumar Nag1, Soma Das Sarkar1, Basanta Kumar Das1, Prasanna Kumar Patil2, Asok Kumar3

1ICAR- Central Inland Fisheries Research Institute, Barrackpore, India.2ICAR- Central Institute of Brackishwater 
Aquaculture, Chennai, India.3ICAR- Central Institute of Fisheries Technology, Cochin, India 
sanjibmanna@yahoo.com

Cage culture of fish is coming up in a big way. Pangasianodon hypophthalmus has emerged as the major 
species for cage culture because of its remarkable growth rate and economic viability. However, the fish 
suffers from several microbial diseases incurring loss to the farmer and the sector. Antibiotics and other 
antimicrobials are widely used to control bacterial diseases in veterinary and aquaculture practices. 
Oxytetracycline is a permitted antibiotic for use in aquaculture sector and as such it is used in cage culture 
of P. hypophthalmus also. However, it is unknown how much the antibiotic is safe to the catfish species. 
Therefore use of OTC needs a proper standardisation protocol and dosage schedule and the present 
study was undertaken to evaluate the safety margin of OTC in Pangasianodon sp. Oxytetracycline was 
administered through feed for 10 days, 20 days and 30 days at the dose 80 mg, 240 mg, 400 mg, 800 mg/kg 
body weight of fish, followed by 10 days post-drug observation in every case. Feeding score, fish behaviour, 
mortality, weight, pathological changes and clinical profiles were measured periodically. Results showed 
that 10, 20 and 30 days feeding trial resulted in no marked toxic effects in terms of behaviourand mortality. 
However, there were mild hepatotoxicity and increase in AST and ALT activities. Oral administration also 
reduced feed intake of fish. However, most of the changes returned to normalcy after drug withdrawal. 
Thus, the study establishes that the antibiotic oxytetracycline is safe for use in P. hypophthalmus.
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Abstract No. 876

Shelf life of vacuum packed Yellow fin tuna meat coated with chitosan and lemon juice 
and stored under iced condition.

Maria Selassy Angel, P Vineethkumar, S Sabu
School of Industrial Fisheries , Cochin University of Science and Technology, Ernakulam, India 
angelmariaselasy@gmail.com

Fish quality deteriorates rapidly if they are not handled and stored properly. Vacuum packaging, removes 
air from the package prior to sealing and increase the product shelf life. Chitosan, extracted from 
crustacean shell wastes, has a range of applications because it is natural, nontoxic and biodegradable 
nature. Comparative study on physical, chemical and microbial quality of yellow fin tuna meat air and 
vacuum packed and stored under iced condition was conducted. Fresh yellow fin tuna (Thunnus albacares) 
cleaned, made into chunks and divided in to four lots viz., control- AP (air packing), CH 1% AP (1% chitosan 
coated and air packed), CH 1% VP (1% chitosan coated and vacuum packed) and CH 1% + L 1% VP (1% 
Chitosan with 1% lemon juice coated and vacuum packed). Total volatile base nitrogen, thiobarbituric 
acid value, peroxide value, total aerobic count and sensory qualities of the samples were analysed at every 
2 days interval during 15 days of storage under ice. Control packs were acceptable up to 6th day where 
as CH 1% AP, CH 1% VP and CH 1%+L 1% VP were acceptable up to 9, 12 and 15 days respectively. There 
was significant difference (p < 0.05) in TVBN, TBA, PV and TPC of coated samples than control during the 
storage. Quality of yellow fin tuna chunks coated with the combination of chitosan 1% and lemon juice 
1%, packed under vacuum condition was within the acceptable limit at the end of the storage.

Abstract No. 878

Determination of biosafety of antiparasitic drug emamectin benzoate in catfish 
Pangasianodon hypophthalmus.

Nilemesh Das1, Sanjib Kumar Manna1, Asit Kumar Bera1, Raju Baitha1, Subir Kumar Nag1, Chinmay 
Bandopadhyay1, B Basanta Kumar Das1, Prasanna Kumar Patil2

1ICAR- Central Inland Fisheries Research Institute, Barrackpore, India.2ICAR- Central Institute of Brackishwater 
Aquaculture, Chennai, India 
dasnilemesh@gmail.com

Cage culture of Pangasianodon hypophthalmus has emerged as a major fish production system in India. It 
is extremely difficult to control parasitic diseases in cage cultures due to vast open water nature where the 
cages are installed. Recently emamectin benzoate, a macrocyclic lactone avermectin showed promising 
result as an ectoparasiticide when administered orally. Emamectin is a permitted antiparasitic drug for 
use in aquaculture sector and thus has the potential to control parasitic diseases in P. hypophthalmus. 
However its proper dosing with biosafety needs to be evaluated for the catfish species to avoid toxicity, 
development of resistance and environmental health hazard. This investigation was conducted to 
determine the biosafety limit of emamectin benzoate in Pangasionodon hypopthalmus with various dose 
levels in feed. In this study emamectin benzoate was administered orally daily at the dose of 50 µg, 250 
µg and 500 µg per kg of fish biomass for a period of 21 days. This was followed by 14 days of normal 
feed. The study revealed no lesions, haemorrhage or colour alteration. There was insignificant reduction 
in total RBC count and haemoglobin levels in the treatment groups in comparison to the control on 
7th and 15thdays. ALT and AST levels were also high in dose-dependent manner throughout the drug 
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administration period; AST was normalized at 35th day of the experiment. Plasma urea and creatinine 
level were markedly altered in all the treatment groups throughout the experiment. The present study 
indicates that the drug emamectin benzoate is safe to use in Pangasionodon hypopthalmus. 

Abstract No. 927

Therapeutics in fish disease management and possible impact on health and 
environment

S S Mishra
ICAR-CIFA, Bhubaneswar, India 
ssmishra60@gmail.com

Aquaculture  in India, has been the fastest growing agricultural industry, with freshwater aquaculture 
dominating total aquaculture production in the country. Aquatic resources in India are vast and 
diversified and more than 14.5 million people are directly or indirectly dependent on fisheries for their 
livelihood security. Fisheries have been the major driver of socio-economic development of rural poor, 
especially in coastal regions.     However, the rapid growth of aquaculture has also been the source of 
anthropogenic  activities and the consequence has been  occurrence of disease outbreaks leading huge 
economic loss. This has led to use of a wide range of aqua–medicines, drugs and chemicals in aquaculture 
to control production loss. Besides their use in fish health management, aquaculture drugs and chemicals 
plays a key role not only but also pond construction, soil and water management, enhancement of natural 
aquatic productivity, feed formulation, manipulation of reproduction, growth promotion and processing 
and value addition of the final product. Besides there are other sources by which drugs and chemicals 
accumulate in aquatic ecosystem. Waster from municipality drainage, agricultural runoff, industrial 
wastes, drainage from hospitals etc. constitute major source of contamination of aquatic resources, often 
leading to development of Antimicrobial resistance (AMR) pathogens.  There are some health hazard 
issues associated with aquatic produce and use of aquatic system.  Use of various therapeutics in aquatic 
health management and  possible human health and environmental impact of such drugs, chemicals 
and antibiotics  have been presented in this paper. 

Abstract No. 937

Growth overfishing of Hilsa (Tenualosa Ilisha) in Hooghly-Bhagirathi river system and 
its management implications

Sajina A.M., Suresh V. R., Sandhya K. M., R. K. Manna, B. K. Behera, J. Mukherjee, S. K. Banik, R. Samanta, 
T. Maity
ICAR-Central Inland Fisheries Research Institute, Barrackpore, Kolkata, India 
sajnaali2000@gmail.com

Hilsa, Tenualosailisha (Hamlton, 1822), is a highly priced, socio-economically and nutritionally important, 
culinary delicacy in West Bengal and north eastern states of India.  Hooghly-Bhagirathi river channel 
forms an important migratory path for the anadromous species from Bay of Bengal waters to upstream 
Ganga. Hilsa catch from this river system and associated coastal waters were estimated for four years 
(2013-14 to 2016-17) adopting a catch estimation methodology based on stratified multistage random 
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sampling. Catch pattern, seasonality, CPUE and fishing gears and crafts involved in fishery were studied. 
Proportion of juveniles was huge (with percentage count of  >90%)  indicating growth overfishing. 
Average annual catch of hilsa juveniles for was estimated at 30 t for the four year period, with an average 
total landing value of INR 0.32 million, estimated based on modal landing centre price for each length 
class. The average annual economic loss due to this was estimated at 497.84 million INR (around US$ 7.8 
million, based on the lowest landing price Rs. 200 per kg) necessitating urgent need for managing the 
fishery. The detailed analyses of juvenile catch divulge many aspects of the fishery, where there could be 
management interventions such as (i)ban on destructive fishing gears, (ii) enforcing minimum legal mesh 
size, (iii)seasonal fishing ban, (iv)payment for ecosystem services, (v)need for awareness campaigns, (vi)
thrust on alternate production strategies like captive breeding and aquaculture of the species, and (vii)
unifying management strategies in the region as it is a trans-boundary species assumed as a common 
stock of Bay of Bengal region.

Abstract No. 975

Fish based integrated farming in cluster mode approach for increasing livelihood 
security of the resource poor farmers of Sundarban Islands

Partha Pratim Chakrabarti1, Gourab Choudhury1, Arnab Ghosh1, Satabdi Pradhan1, Nimai Bera1, 
RathindraNath Mandal2, BikashChandra Mohapatra3, NageshKumar Barik3

1ICAR-CIFA, Kalyani, India.2ICAR-CIFA, Kolkata, India.3ICAR-CIFA, Bhubaneswar, India 
ppcifa09@gmail.com

Lack of knowledge of scientific technologies of fisheries, backyard livestock farming, unavailability of 
quality fish seeds, advanced fingerlings within their reaches, the farmers of Sundarban Islands do not take 
the improved technologies as a livelihood option/ increasing their income in spite having own waterbodies 
and small pieces of land. The same concerns were raised from both FGD and IR survey. Instead of applying 
technologies in a discrete way few suitable freshwater fishery technologies, livestock and backyard agri-
horti crops were selected in villages of Chunakhali and Bali Island, South 24 Pgs, West Bengal in cluster 
mode approach and through training, demonstration etc, 280 nos beneficiaries had started adopting 
different technologies.  In order to create locally available quality seeds/ fingerlings, quality brooders were 
raised with incorporation of quality IMC by applying quality brooders’ diet, CIFABROODTM with installing 
two FRP hatcheries at both places. Accordingly a network of hatcheries, brooder, nurseries, rearing and 
culture ponds were developed by different group of unemployed people in two clusters and income were 
raised to more than three timesby their activities. In totality 47.9lakh spawn, 5.68lakh fingerling and 1500kg 
stunted yearlings were produced during 2016-18. Demonstration of CFC and duck-cum-fish farming in 
1.21ha and 1.47ha ponds also fetch additional income. Woman empowerment by backyard duck (Khaki 
Campbell variety) and poultry (Vanaraja variety) farming along with creating nutritional kitchen garden 
with high value crops like chinese cabbage, broccoli, lettuce etc secured both health and wealth. Thus a 
cluster mode of technologies of CIFA have resulted sustainable development.
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Abstract No. 1022

Development of novel molecular tools to locate invasive fish in open waters

Ratna Ghosal
Ahmedabad University, Ahmedabad, India. University of Minnesota, St Paul, USA 
ratna.ghosal@ahduni.edu.in

Information on detection and abundance measurements of invasive species plays a key role towards 
their efficient management. Such information can be derived from measuring the biomarkers present 
in the natural environment. Most species of fish release species-specific chemicals into water, which act 
as pheromones and these pheromones can, therefore, serve as a biomarker for the species. Although 
several pheromones have now been identified in fish, these cues have not yet been measured in the 
natural environment. In this study, the release of a female sex pheromone (prostaglandin F2α, PGF2α) 
was measured for the invasive common carp (Cyprinus carpio) in the field. We used high resolution 
mass-spectrometry to measure PGF2α and correlated its concentrations with the fish abundance. We 
also measured the concentrations of another established biomarker, environmental DNA (eDNA) in the 
water and conducted similar correlations with PGF2α. Concentrations of both PGF2α and eDNA were at 
or below the detection limit in the absence of common carp; however, both increased dramatically within 
large aggregations of carp and reached final concentrations of 106 ng/ml and 590 copies/ml, respectively. 
Thus, this study proposes the use of pheromone measurements as a novel non-invasive way to locate 
and measure the abundance of aquatic invasive species, which will be greatly aid in the management of 
the species in open waters. The talk will also propose similar ideas and concepts that could be applied in 
the Indian freshwater systems to manage the exotic fish species.

Abstract No. 1033

Freshwater fish diversity assessment of a floodplain wetland in relation to Ganges main 
channel, Uttar Pradesh: comparison and management issues

Uttam Kumar Sarkar1, Ajey Kumar Pathak2

1ICAR- Central Inland Fisheries Research Institute, Barrackpore, Kolkata, India.2ICAR- National Bureau of Fish Genetic 
Resources, Lucknow, India 
Ajey.Pathak@icar.gov.in

Surha Tal is an oval shaped oxbow lake in the floodplains of river Ganga blessed with multiple scope for 
enhancing capture and culture fisheries both due to its connectivity with the main channel of the river 
Ganga. To compare the fish biodiversity including conservation threats of Surha with the main channel of 
the river Ganga, explorations from  2012 to 2014 were carried out in both the water bodies and drainages 
connecting the Tal to the main channel of Ganges. The analysis of collected data from these waterbodies 
highlighted the presence of 89 fish species representing 24 families and 60 genera. Cyprinidae was 
reported as the most dominated family in both the water bodies (39 species in Ganges main channel 
and 21 species in Surha). Of the 89 fish species, Surha and adjoining drainages reported 63 fish species. 
Beside Indian major carps, presence of other fish species recorded as threatened fishes as per the IUCN 
2012 red list criteria  were also noticed and these were Chitala chitala, Labeo pangusia, Tor tor, Ompokbima 
culatus, Ompokpabda, Ompokpabo, Wallagoattu, Alia coil an, Bagarius bagarius. Additionally, presence of 
Pangio pangia and Amblyceps mangois was recorded that reported the new distribution record from these 
waterbodies. The threatened assessment of the 89 fish species according to IUCN red list criteria 2012 
reported 10 species under near threatened (NT), 65 under least concern (LC), 11 under not evaluated (NE), 
1 under vulnerable (VU), 1 under endangered (EN) and 1 under data deficient (DD) category. 
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Abstract No. 1201

Growth performance of silver barb, Puntius gonionotus with major carps under 
polyculture

Mrutyunjaya Sabat
College of Fisheries, Ouat, Berhampur-, India 
junusabat@gmail.com

Present study deals with  growth performance of silver barb, P. gonionotus with Major carps under 
polyculture. Uniform sized fingerlings of silver barb and major carps viz., catla, rohu, mrigal and common 
carp were stocked in cement cisterns @ 10,000 numbers/ha. The experiment comprised of four treatments 
viz; T0 with catla, rohu, mrigal and common carp stocked at a ratio of 3:4:1:2, T1 with catla, rohu, mrigal, 
common carp and silver barb at a ratio of 3:3:1:2:1, T2 with catla, rohu, mrigal, common carp and silver 
barb at a ratio of 3:2:1:2:2, T3 with catla, rohu, mrigal, common carp, and silver barb at a ratio of 3:1:1:2:3. 
Three replicates were taken for each treatment. After rearing for 150 days the average weight gain by 
silver barb in T1, T2 and T3 were recorded to be 43.34±0.73 g, 55.65±1.16 g, 88.41±0.68 g whereas among 
carps, the catla recorded highest weight gain (88.41±0.68 g) followed by common carp (74.79±1.33 
g), mrigal (66.19±0.93 g) and rohu (62.27±1.01 g). The data gathered during the study upon statistical 
analysis (CRD) reveals a higher calculated F- value (835.5) than that of corresponding tabulated F- value 
F0.05 (3, 8) indicating a highly significant difference with in the treatment means. The mean weight under 
T3 recorded maximum weight gain (75.56 g) and the minimum was recorded by T0 (58.18 g). Therefore it 
is concluded that, the growth performance of fishes in T3 is superior to T0, T1, and T2

Abstract No. 1203

Growth Pattern of endemic snow trout Schizothorax labiatus McClell and Inhabiting 
river Jhelum, Kashmir, India

Iram Farooq, F.A. Bhat, M.H. Balkhi, T.H. Shah, Sauliheen Qadri, Syed Aalia, Syed Talia
SKUAST-Kashmir, Srinagar, India 
iram.farooq@yahoo.in

Schizothorax (Schizothoracine) called snow trout inhabits the entire network of snow and spring fed aquatic 
systems is one of the important food fish. A study on age and growth of Schizothorax labiatus McClell 
and (snow trout) was carried out on 310 specimens for a period of twelve (12) months from river Jhelum, 
Kashmir. The specimens consisted of 221 males and 89 females, ranging in total length from 143mm to 350 
mm and in total weight ranged from 62 to 449g. The estimated growth parameters for Von Bertalanffy’s 
Growth Formula (VBGF) L∞, K and t0 of the fish were calculated as 410, 0.09 and -0.06 respectively. The 
age for the maximum length of 350 mm was recorded as 6+ years. The values obtained suggest that the 
fish is a slow growing fish and lives for several years. This study is an attempt to bring forward age and 
growth pattern of S. labiatus McClell and a snow trout and a step towards conservation of fish diversity 
in the river systems of Kashmir valley.
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Abstract No. 1261

Ecological assessments of two moderately impacted floodplain wetlands of West Bengal 
using phytoplankton and TSI based approaches

Suman Kumari
ICAR-CIFRI, Barrackpore, India 
sumankumari.icar11@gmail.com

The present study is aimed at assessing the trophic status of the wetlands by seasonal sampling of two 
wetlands located along the lower deltaic region and formed due to meandering of river Jamuna, (seasonally 
open Khalsi wetland) and Akaipur wetland lost its direct connectivity with the flushing channel (closed 
wetland). Seasonal abundance, biomass and diversity of phytoplankton were investigated in the wetland 
during 2014 - 2015. A total of 123 species of phytoplankton were recorded under 5 groups of which 
Chlorophyceae had the maximum number of species (63 species) (51.2%), followed by Bacillariophyceae 
(30 species), Cyanophyceae (21 species), Euglenophyceae (8 species) and Dinophyceae (1 species). The 
temporal variation of phytoplankton abundance was with an annual mean of 27820.90 cellsl-1 in Khalsi 
and 21751.90 cellsl-1 in Akaipur. Phytoplankton biomass showed a distinct seasonal pattern, lowest in the 
premonsoon (89.33 µgL-1) and a progressively increased in winter season (312.66 µgL-1) in Khalsi while 
in Akaipur lowest in the monsoon (77.27µgl-1) that increased in postmonsoon season (158.56 µgl-1). As 
expected Margalef’s richness index (6.727), Pielou’s evenness index (0.554) and Shannon wiener index 
(3.658) were observed highest in monsoon where as in Akaipurbeel Margalef’s richness index was highest 
(6.41), Shannon wiener index (2.821) in postmonsoon and Pielou’s evenness index were observed to be 
highest (0.460) in premonsoon. Trophic status index (TSI) value based on transparency and total chlorophyll 
a was observed higher in Khalsi but reverse based on total phosphorus indicating the wetlands are in 
transition status of mesotrophic to eutrophic.

Abstract No. 1283

Portable pearl farming institute

Ashok Manwani, Kulanjan Manwani
Indian Pearl Culture, Mumbai, India 
indianpearlculture@yahoo.com

India’s first Portable Mobile Institute, which we can be taken anywhere in the field very easily. The need 
for creating or innovating came in mind because when the farmer frees himself from his field work in 
the evening at that time India’s almost all agricultural universities, kvks, and other training Institutes 
are closed. Now, the farmer needs such a Institute which comes to his village, panchayat, verandas & 
introduces him (the farmer) with the new technology practically. There is a chargable projector using 
which we can practically introduce the new technology directly & at same time 30 farmers can be given 
hands on training. According to their work they can be given certificates on the spot. All the certificates, 
books, pen, pad, light, break-fast, seating arrangement, etc. All the things can be kept inside this institute. 
Portable Mobile Institutes’ Innovation is to introduce all types of innovative technologies at the doorstep 
of the farmers.To double the income of the farmer the first practical training we have started is of Pearl 
farming along with fish farming in the field of agriculture which will help in doubling the Income of the 
farmer.The production cost of one pearl is 30-40 rupees and market price of one ready pearl is 100-300 
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rupees depending on the lustre, shine and coating. Indian Pearl culture has innovated the technology 
which a farmer can not only understand it, but can also adopt the technology on field & double his income 
with the production.

Abstract No. 1314

Fish as an important source of calcium and vitamin D to improve maternal and child 
health

Bimal Mohanty1, Satabdi Ganguly1, Tandrima Mitra1, Arabinda Mahanty1, Prajna Behera1, Pratap Das2

1ICAR- Central Inland Fisheries Research Institute, Barrackpore, Kolkata, India.2ICAR- Central Institute of Freshwater 
Aquaculture, Bhubaneswar, India 
Bimal Prasanna Mohanty

Vitamin D and calcium are essential for health throughout the life. Pregnant women and children are 
especially vulnerable to vitamin D deficiency that can lead to osteomalacia, rickets, and disturbances in 
calcium homeostasis. Vitamin D is required for absorption of calcium that is needed for strong bones and 
as a safeguard against arthritis, a common health issue these days. According to WHO, diets containing 
calcium (1.5–2.0 g/day) along with vitamin D are important for bone mineralization of fetus. Fish is well 
accepted as a very good source of quality proteins. However, its richness in micronutrient is under-
recognized. In this context, calcium and vitamin D content was analyzed in fish from different aquatic 
habitats by ICP-AES and HPLC, respectively. Among the total fifty food fishes studied, freshwater fish 
Osteo bramacotio, Osteo bramabelangeri, Barbony musgonionotus, Xenentodon cancila, Gudusia chapra 
were found to be rich source of calcium followed coldwater fish Neolisso chilushexagonolepis and marine 
fish Sardinellalongiceps. The fishes rich in vitamin D were the freshwater fish Amblypharyngo donmola  
followed by Puntiussophore, marine fish Epinephelus spp. and Sardinellal ongiceps. Fishes like Sardinella 
longiceps and Amblypharyngo donmola are rich in both calcium and vitamin D and an ideal for calcium 
and vitamin D. Regular consumption of the fishes mentioned above could serve as natural supplements 
to maintain adequate blood calcium level in women during pregnancy to ensure proper development 
of the neonates and secured reproductive outcomes. 

Abstract No. 1320

Small Indigenous fish farming in commercial scale to check micronutrient deficiency

Bimal Mohanty1, Pratap Das2, Khuntia Murmu2, Tandrima Mitra1, Satabdi Ganguly1, Arabinda Mahanty1, 
Pranja Behera1, Basanta Das1

1ICAR- Central Inland Fisheries Research Institute, Barrackpore, Kolkata, India.2ICAR- Central Institute of Freshwater 
Aquaculture, Bhubaneswar, India 
bimal.mohanty@icar.gov.in

Small indigenous fishes (SIFs) are micronutrient dense and can play an important role in preventing 
micronutrient deficiency diseases. The commonly available SIFs include Amblypharyngo donmola, Puntius 
sophore, Anabas testudineus, etc. and the micronutrient composition of these fishes including that of other 
important food fishes have been reported earlier (Biol Trace Elem Res, 174:448-458); however, their breeding 
and feeding management is not properly studied whereas the same for some other important SIFs like 
Barbonymousgoninotus, Osteo bramabelangeri  and  Osteo bramacotio  have been standardized. In this 
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context, we have analyzed nutritional composition of these fishes, bred and maintained under farm 
conditions, by ICP-AES (minerals) and HPLC (fat soluble vitamins), to evaluate whether some of these fishes 
could be substitute for the nutrient-dense A. mola and P. sophore or could be an option for inclusion in SIF 
polyculture. Among the macrominerals studied, calcium was found to be 27, 23, and 19 times higher in O 
cotio O. belangeri, and B. goninotus, respectively than A. mola. Similarly, among the microminerals studied, 
iron and zinc content was found to be much higher in O. cotio followed by O. belangeri and B. gonionotus 
than A. mola and P. sophore. However, the fat soluble vitamins especially vitamin A is 3-6 times higher in 
A. mola than the SIFs studied. Thus, A. mola and P. sophore are very rich in fat soluble vitamins and the 
other SIFs in minerals. Thus, a combination of these SIFs is a good option for SIF farming in commercial 
scale to check micronutrient deficiency.

Abstract No. 1325

Quality evaluation of marinated shrimp (Parapenaeo psisstylifera) in mustard oil during 
refrigerated storage

Sushri Subhasini Behera1, S.M. Zofair2, V. Renuka3, Deepa Madathil2

1Department of Fish Processing Technology, Kerala University of Fisheries and Ocean Studies, KOCHI, India.2Department 
of Fish Processing Technology, College of Fisheries Science, Junagadh Agricultural University, VERAVAL, India. 3Veraval 
Research centre of ICAR-Central Institute of Fisheries Technology, VERAVAL, India 
sushribehera1@gmail.com

Parapenaeo psisstylifera,  a tiny shrimp, is one of the most abundant shrimp species in India. Gujarat 
contributes the highest production and export of tiny shrimp. Most of the tiny shrimp is consumed as fresh 
or frozen and the rest is processed in dry form. An attempt was made to evaluate the quality and shelf 
life of ready to eat marinated shrimp stored in mustard oil under refrigeration for 120 days. Biochemical, 
microbiological and sensory analyses at intervals of 15 days were performed. Moisture content showed 
a decreasing trend, whereas total protein and ash content increased from 17% to 21% and 0.2% to 1.92% 
respectively during refrigerated storage, which indicates the product is nutritionally high.   pH value 
showed an increasing trend during the storage study. TMA-N, TVB-N, free fatty acid, peroxide value and 
thiobarbituric acid value showed increasing trends with increasing storage period.  However, all the values 
were well within the acceptable limits. The total Psychrotropic count increased from 0.91log cfu/g to 5.42 
log cfu/g and mould count was found 3.56 log cfu/g but within the limit of acceptability. Yeast count was 
not detected in the sample. Higher taste, appearance and flavour scores were recorded and reported 
excellent by expert sensory panellist even after 120 days. It was concluded that marinated shrimp stored 
in mustard oil for 120 days performed well in terms of biochemical, microbiological, sensory quality along 
with extended shelf life.
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Abstract No. 1327

Effect of Caesalpini asappan as feed additives on the survival and growth performance 
of common carp fingerlings, Cyprinus carpio

Nilima Priyadarshini, Amanjit Nayak, Dinesh K
Kerala University of Fisheries and Ocean studies, Kochi, India 
mailtonilima15@gmail.com

Indian aquaculture has been emerging day by day with increasing the revenue generation through the 
aquaculture retail trading. Fish plays the important role by adding both nutritional as well as socioeconomic 
values to the human. Feed additives are edible substances that are added to fish feeds in small quantity to 
enhance the feed quality so that it enhances growth performance and survivability rate. Recently, some 
scientiests proved the positive effects of medicinal plants or herbs as feed additives. C. sappan is one of the 
most important plants in ayurved, belongs to leguminosae family and commonly known as Brazil or Sappan 
wood and Bakam or Patang in Hindi. C. sappan is distributed in Southeast Asia and its dried heartwood 
has been used as traditional ingredient of food, beverages, cosmetics and pharmaceutical industries to 
screen its clinical use in modern medicine. It enhances the antioxidant, antibacterial, anti-inflammatory, 
anti-photoaging properties. The current study mainly focuses on the requirement of dietary feed additive 
for the growth in common carp fingerlings. The experiment was conducted 60 days in circular FRP tanks 
of 100 liter capacity. Uniform sized fingerlings of common carp with average weight of 11.17±0.76 g 
were stocked at the rate of 20 numbers/tank. One experimental diet (1% C. sappan) and the control diet 
(without C. sappan) were separately fed to the fishes in triplicate. The basal diet in all three replications 
contained 30% protein. Significant differences were observed between control and treatment groups 
(P<0.5) in growth parameters and survival rate. The study clearly indicates that C. sappan supplemented 
feed showed the best overall growth and survival rate in common carp fingerlings.

Abstract No. 1344

Evaluation of usefulness and content credibility of fisheries related journals in India 
among the students

Amanjit Nayak1, Sushree Sangeeta Dey2, Nilima Priyadarshini1, Kaippilly Dinesh1

1KUFOS, Kochi, India.2College of Fisheries,Shirgaon, Ratnagiri (DBSKKV), Ratnagiri, India 
rohit.nk008@gmail.com

A survey was conducted to assess the usefulness and content credibility of Fisheries related journals 
among the students in the year 2018. The study was undertaken to find out the readers perception 
and preferences about content, cover page and format components of journals and to document their 
suggestions for improving the effectiveness of the journal. The survey was carried out among the students 
of 11 College of Fisheries Science present all-over India and their responses were recorded with the help 
of well-structured pre-tested hyperlink questionnaire. Among them 327 students were responded and 
the results were satisfactory as the value of overall credibility of the journals was 0.78, extent of usefulness 
was 0.71 and reading behavior of students was 0.69. The survey concluded that the journals have a very 
significant impact on knowledge, technology adoption and reading behavior of a fisheries science student.
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Abstract No. 1395

Stomatopods diversity along North West coast of India and its possible strategies for 
utilization

AbuthagirIburahim S1, Ram Kumar S2, Jaiswar A.K1, Martin Xavier K.A1, Nayak B.B1

1Central Institute of Fisheries Education, Mumbai, India.2Central Marine Fisheries Research Institute-Mumbai research 
centre, Mumbai, India 
abuthagir.frmpa704@cife.edu.in

Mantis shrimp are benthic, marine, predatory crustaceans that live in defendable burrows. Also 
called stomatopods. Stomatopods have a diverse, complex range of social behaviours and mating 
systems. Approximately 480 species in 7 superfamilies’ and 17 families are currently recognized. In the 
world. . Squilla are a major prey in the trophic guild (where fishes are grouped on the basis of feed similarity) 
of demersal fishes in the south-eastern Arabian Sea Stomatopods, forming a major group of by-catch. 
The estimated stomatopod production in India is 13,861 tonnes with major portion thrown back into 
the sea. This could be utilized as a valuable raw material for bio active peptide mining, food purposes, 
Nutraceuticals etc. along with the diversity available in the North West Coast are discussed in this paper

Abstract No. 1417

Genetic diversity analyses of different catfishes of Mizoram through DNA barcoding

Pramod Kumar Pandey, AnindyaSundar Barman
College of Fisheries, Central Agricultural University(I), Lembucherre, India 
pkpandey_in@yahoo.co.uk

Mizoram is an Indian state of north east region which comes under Indo-Myanmar Biodiversity hotspot. 
The state is blessed with immense aquatic biodiversity including catfish diversity due to a huge variety of 
habitats and areas of endemism. Catfishes are an important source of food and have high demand in the 
aquarium trade. Therefore, these fishes are exploited ruthlessly from wild and need immediate efforts for 
their conservation. Prerequisite for effective conservation and management requires a precise answer on 
biodiversity status. The present study deals with the comprehensive molecular assessment of catfishes 
collected from different rivers of Mizoram. Nucleotide sequencing of 5’ Partial COI gene of 13 catfishes 
namely, Sperataaor, S. seengala, Batasio convexirostrum, Mystus bleekeri, Clupisoma prateri, Erethistoides 
sicula, Pseudolagu viavirgulata, Bagarius bagarius, Glyptothor axmaceriatus, G. striatus, G. trilineatus, G. 
telchitta and Pseudecheneissulcata was done. Genetic diversity analyses i.e. estimation of K2P genetic 
divergence, bPTP, ABGD species delimitation and Neighbor Joining tree construction were performed. 
All these analyses suggested that DNA barcoding is an efficient and reliable tool for species identification 
and deciding the species boundary. This study provides a DNA based reference library for identification 
of catfishes of Mizoram which can be utilized by researchers, biodiversity managers and policy makers 
for various taxonomic and conservations purpose.
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Abstract No. 1503

Candidate reference gene selection and validation for RT-qPCR analysis in 
Argulussiamensis under different patho-physiological states for developing drug targets

P.K. Sahoo, Amruta Mohapatra, Sonali Parida, J Mohanty
ICAR-CIFA, Bhubaneswar, India 
amruta.may16@gmail.com

Argulus, an ectoparasite, causes huge economic loss in carp farming. The present study was undertaken 
to find out a suitable stable reference gene of Argulus siamensis as control for real-time PCR validation to 
test the efficacy of different drug targets. A total of seven candidate reference genes {elongation factor 
1  (EF1), alpha tubulin, beta actin, glyceraldehyde-3-phosphate dehydrogenase, ribosomal protein L32, 
ribosomal protein S20, 18s ribosomal protein} were evaluated  by looking into their expression in different 
states of A. siamensis {male, female and metanauplii of parasites; adult parasite exposed to different 
treatments (deltamethrin, Staphylococcus aureus and LPS)} using four different algorithms, geNorm, 
BestKeeper, NormFinder and comparative ΔCt. These four analyzed algorithms combinely generated 
a comprehensive ranking in which EF-1 was found to be the most stable gene followed by beta actin. 
Taking EF-1 gene as reference, the effectiveness of various compounds {herbal extracts (from neem 
leaves, papaya leaves, papaya seed, garlic cloves), parasiticides viz., ivermectin and amitraz} on Argulus 
parasite was looked into by studying the effect on expression pattern of different ion channel genes with 
an aim to understand the mechanistic action of these substances on parasite. Most of the ion channel 
genes studied (GABA, ICA2-4 and NTR) were up-regulated after exposure to above compounds except 
ICA-1 which was significantly down-regulated as compared to control. However, neem extract among all 
influenced the gene expression pattern significantly. The study seems to be novel in identifying stable 
reference gene of Argulus and its ion channel genes for designing drug targets.

Abstract No. 1540

Water quality index in east Kolkata sewage fed aquaculture system

B R Sona1, Vijay Sundar Deva G2, R R Anupama1, Satyanarayana Boda1, Srikanta Samanta3, Sangram 
Keshari Rout1

1Faculty of Fishery Sciences, WBUAFS, Kolkata, West Bengal, India.2ICAR - Central Institute of Fisheries Education, 
Mumbai, Maharastra, India.3ICAR - Central Inland Fisheries Research Institute ,Barrackpore, Kolkata, West Bengal, India 
sonabr94@gmail.com

The present study aimed to evaluate the water quality index, using seven important water quality 
parameters viz., pH, electrical conductivity, dissolved oxygen, total alkalinity, total hardness, total dissolved 
solids and nitrate nitrogen in Sewage fed aquaculture system of Nalban East Kolkata Wetland, West Bengal, 
India a Ramsar site. The study was carried out for nine months from July 2016 to March 2017. Three sites 
S1, S2, S3 were selected in the wetland and monthly water samples were collected and analysed for the 
physico-chemical parameters following the standard procedures. Water quality index was calculated 
by applying weighted arithmetic water quality index. All the physico-chemical parameters except total 
hardness were within the desirable range for fish culture. The water quality index recorded in S1, S2 & 
S3 were in the range of 141.787 - 197.519, 150.583 - 201.376 and 146.371 - 276.688 respectively. The 
highest value of water quality index was recorded during March, 2017 and lowest during September, 
2016 which were quite natural to observe in the sewage fed aquaculture systems. Such systems however, 
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needs continuous monitoring to design the suitable measures in order to control chemical and microbial 
contaminants for multiple use of the water body especially in wastewater fed system.

Abstract No. 1552

Cloning and functional characterization of NKEF gene of Labeorohita: Antioxidant and 
antimicrobial activity of recombinant NKEF protein

Sonali Parida, Amruta Mohapatra, P.K. Sahoo
ICAR-CIFA, Bhubaneswar, India 
paridasonali08@gmail.com

Natural killer enhancing factor (NKEF) is an important innate immune molecule with having antioxidant 
activity. In the present study, the complete NKEF gene of rohu, Labeorohita was cloned that encoded a 
putative protein of 175 amino acids. Further, the phylogenetic study showed that L. rohita NKEF (LrNKEF) 
is closely related to Cyprinus carpio and Carassius gibelio species. Tissue specific expression of LrNKEF gene 
revealed the highest transcript level in liver. In ontogeny study, the highest level of transcript was observed 
in milt and 18 h post-development stage. The expression pattern of this gene was also studied in various 
pathogen models viz., Aeromonas hydrophila, Argulus siamensis and a dsRNA viral analogue (poly I:C) in 
liver and kidney tissues of rohu juveniles that showed high level of expression at different time points. A 
recombinant protein of LrNKEF of 22 kDa was produced that showed antioxidant activity by protecting 
supercoiled DNA and reducing insulin disulfide bonds. The minimum inhibitory concentration of this 
recombinant protein was found to be 100 µg/ml against A. hydrophila and Staphylococcus aureus. Hence, 
it was concluded that rohu NKEF plays an important role in innate immunity by providing protection from 
oxidative damage and pathogenic infections. 

Abstract No. 1554

Development of molecular diagnostics for few freshwater viral pathogens and their 
practical applications

Vertika Bajpai, Sabyasachi Pattanayak, Divya Pragyan, Kirti Suman, Anirban Paul, J Mohanty, P.K. Sahoo
ICAR-CIFA, Bhubaneswar, India  
vertikabajpai@gmail.com

Population growth has raised the demand of sea foods and aquatic animal farming making aquaculture 
as the integral component of global food production whereas viral diseases are major challenges in fish 
farming and cause severe morbidity and mortality throughout the world. The present study focuses 
on development of molecular diagnostics and detection of few viral pathogens present in freshwater 
aquaculture systems. G block gene fragments for various pathogens of fish were constructed and 
used for developing positive control. PCR amplification was carried out with G block fragment and the 
amplicons were purified and cloned into commercial pTZ57R/T vector to use those as positive controls. 
Standardization of semi-quantitative PCR for six   viral pathogens viz. red sea breamiridovirus (RSIV), 
Cyprinid herpes virus -1 (CyHV-1), CyHV-2, grass carp reo virus (GCRV), infectious salmon anaemia virus 
(ISAV) and channel catfish virus (CCV) were performed and sensitivity of  standardized PCR was found to 
detect 69.7 copies/ µL, 12.43 copies/µL, 155 copies/µL, 6.90 copies/µL, 11.59 copies/µL  and 6.16 copies/
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µL of viral particles, respectively. A total of 114 fish samples were screened from different parts of India for 
various suspected fish viruses including the above six pathogens. Among all the samples examined, CyHV-
2 was diagnosed in 5 goldfish samples, whereas 8 seabass were found to be positive for betanodavirus 
and 5 ornamental fish were positive for Megalocytivirus. Current investigation indicates that both CyHV-2 
and betanoda virus seem to be widespread in India. 

Abstract No. 1572

Effect of different immunostimulants on growth performance of striped catfish, 
Pangasianodon hypophthalmus (Sauvage, 1878)

Sagarika Swain
College of Fisheries Ratnagiri, Ratnagiri, India 
swain_sagarika@ymail.com

The study was performed to examine the effect of different immunostimulants incorporated diets 
on growth performance of striped catfish, Pangasianodon hypophthalmus. A total of four practical diets 
consisting of brewer’s yeast 10 g (F1), L-ascorbic acid  1000 mg (F2), α-tocopherol 80 mg (F3) and ginger 
10 g (F4) per kg of diet were incorporated maintaining a crude protein level of around 32 %  at par with a 
commercial feed  and it was taken as control (F0) diet. Juvenile fishes were fed @ 5 % of their body weight 
twice daily. Growth performance was evaluated on the basis of weight gain, feed conversion ratio (FCR) 
and specific growth rate (SGR) at the end of experimental duration of 90 days. Results showed that the 
fishes fed ginger incorporated diet had a significant increase in weight gain, FCR and SGR.
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Theme: Engineering & IT, Engineering Interventions for Conservation Agriculture and Biomass 
Management

Abstract No. 925

Design and development of continuous biochar production unit

Rathinavel S, Angeeswaran R
Tamilnadu Agricultural University, Coimbatore, India 
rathinavelesr@gmail.com

Global warming and climate change are the most important issues threatening 21st century. Moreover, coal 
availability is decreasing day to day. Biochar production is an existing method of fuel management, but the 
methods of producing biochar is batch type, time consuming. Hence a continuous biochar production unit 
with 200 to 400oC temperature range and 40 to 60 seconds of residence time is designed and evaluated 
with four different feedstock samples. The biochar yield varies with temperature and residence time 
for different feedstock samples. The optimized results for maximum biochar yield were obtained at 60 
seconds process time  and 300oC temperature  for groundnut shell, 400oC for coconut shell and 350oC for 
casuarina and cotton stalk. Biochar was characterized for various physical and chemical properties,  and 
proximate analysis of biochar was also done. The moisture, volatile and ash contents of biochars decreased 
as  compared to their respective biomass. But the fixed carbon content in biochar increased as compared 
to their initial biomass. Moisture content of biochar samples ranged  from 0.14 to 1.26% . Volatile matter 
content in biochar decreased from 77.7 to 17.4 %. Fixed carbon content of the different biochar samples 
ranged from 78.6 to 84.1 %. Higher fixed carbon content ( 84.1%) was recorded in  coconut shell biochar 
produced  at 400ºC.  The yields of biochar prepared from, coconut shell, casuarina, groundnut shell, and 
cotton stalk, and were 36%, 34.4%, 33%, 32.7%, respectively..   

Abstract No. 951

Development of foliar applicator for liquid fertilizer

Hitesh Bijarniya1, Tapan Khura2, H L Kushwaha2, Satish Lande2, Indra Mani2, Susheel Sarkar3 
1CIAE, Bhopal, India. 2IARI, New Delhi, India. 3IASRI, New Delhi, India 
tapankhura@gmail.com

India is the world’s second largest consumer and third largest producer of fertilizer and the nitrogenous 
fertilizer is most commonly used among others. Prilled urea is the common form of nitrogenous fertilizer 
used by Indian farmers. About 50 % of total nitrogen of direct applied urea is lost due to volatilization and 
leaching. Foliar application is an alternative to solid application of fertilizer, which remains unaffected by 
soil properties and can be applied to root damaged crops. In this study, two different spray nozzles i.e. 
flat fan stream jet SJ7 and stream jet SJ3 were evaluated in the patternator at three pressure levels (1.2, 
1.6 and 2 kgcm-2) and at five heights (30, 40, 50, 60 and 70 cm). The spray angle of nozzles were changed 
with the pressure. Discharge of flat fan, SJ7 and SJ3 nozzle were observed at 1.2 & 2 kg cm-2 pressures to 
be 0.48&0.64, 0.50& 0.62 and 0.49& 0.63 l min-1, respectively.  Percentage change in discharge rate for 
nozzles at centre to the end was observed to be 15 to 16%. The spray nozzles were also evaluated in the 
field with spacing of 45 cm and 50 cm and boom height of 50 cm and 60 cm. Uniformity coefficient of 
1.13 was observed for speed of 5 kmh-1 at nozzle spacing of 50 cm and boom height of 50 cm. Based on 
the performance, the flat fan and SJ7 spray nozzles were suitable for foliar application of liquid fertilizer 
at different growth stages of the crop.
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Abstract No. 972

Development of robotic precision planter

HL Kushwaha1, Sudip Misra2, Tapan Khura1, Subhas Misra3, Dilip Kushwaha1 
1Division of Agricultural Engineering, ICAR-Indian Agricultural Research Institute, New Delhi-110 012, India. 2IIT, 
Kharagpur, India. 3IIT, Kanpur, India 
hlkushwaha@gmail.com

Precise placement of inputs is an important component of precision agriculture to reduce input cost and 
protect the environment. To achieve accurate distribution of seed, robotic planters are being employed 
on farms for automation of operations. An attempt was made to develop robotic planter based on 
cartesian co-ordinate movement for precision planting. Simulation of control, actuation and movement 
was accomplished with the help of ATmega2560 AVR based microcontroller with designed program for 
the traction and steering. The prototype cartesian moved in the longitudinal and lateral direction on the 
frame of the prototype vehicle. The depth of seeding was controlled by movement of seeding unit in the 
Z-direction. To achieve precise actuation capability, different capacity of stepper motors and drivers were 
used and powered by Pure Lead Tin (PLT) 48Volt 70Ah battery located on both sides of the robotic vehicle 
platform. The system was equipped with an emergency switch to stop the operation under emergency. 
A server based control system was developed for handling the system wirelessly through a graphical 
user interface. The developed robot was tested to evaluate its action, speed and accuracy of movements. 
A resolution of 0.21 mm was achieved for actuation. The robotic planter was tested to follow the crop 
geometry with accurate depth of seed placement.  

Abstract No. 996
Impact and adoption of selected CIAE technologies on Indian farms

Radhey Shyam Singh, Kamal Nayan Agrawal, Krishna Kumar Singh
ICAR-CIAE, BHOPAL, India 
rssingh12@gmail.com

ICAR-Central Institute of Agricultural Engineering, Bhopal has been mandated to develop engineering 
interventions for Indian farms. This study was conducted for seventeen selected technologies 
commercialized by the Institute through manufacturers during the period from 2008 to 2012. Total 29 
manufacturers were contacted and details with regards to machinery manufactured and supplied were 
recorded from these manufactures during the period 2008-2016 for selected seventeen technologies. 
Efforts were made to contact some of the end users and record their feedback, use pattern of equipment 
and benefits derived. Benefits derived from a particular technology were mainly reduction in cost of 
operation (due to enhanced capacity or saving of inputs like seed, fertilizer, labour because of their better 
application) and yield advantage due to increased inputs efficiency. Any additional expenses incurred 
by the user due to change in cultivation practice was deducted from overall benefits. Five technologies 
viz. manual cono-weeder, paddy drum seeder, twin wheel hoe, animal drawn seed-cum- fertilizer 
drill and inclined plate planter were found to be well adopted by users and popular in more than one 
State. Economic surplus method was used to determine the economic benefit of research of these five 
technologies having time series data on units sold by manufacturers. It was estimated that there was a 
monetary benefits of Rs. 4213 crores/annum from these five technologies. Total impact from these five 
technologies was estimated using economic surplus method was Rs. 12688 crores during last 8 years.The 
economic impact of remaining 12 technologies was estimated to be 173.15 crores/annum.
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Abstract No. 1004

Ergonomic interventions for welfare and productivity enhancement of farm workers

Adarsh Kumar 
ICAR-Indian Agricultural Research Institute, NEW DELHI, India 
adarsh_iari@rediffmail.com

Large proportion of workforce in the world is involved in agricultural activities, which are highly fragmented 
and the whole sector is unorganized. Therefore, the employment in agriculture is seasonal and the workers 
are deprived of benefits associated with organized sector. Moreover, there is no formal training for machine 
operation and their safety aspects. Job is performed with a principle of “seeing is skilling”. In India about 
260 million workers are engaged in farming and associated activities. But farming being highly labour 
intensive, low productive activity and non-lucrative profession. Young mass is reluctant to pursue it as 
profession and agriculture workforce will be confined to aged and women workers. To feed 1200 million 
people, mechanization is the only long term solution, which requires enhancing power availability per 
unit area and increased number of machines. Tools and machines for this new set of future workforce 
are to be redesigned as per their ergonomic capabilities. Many injuries take place resulting in permanent 
disability of farmers, which are unreported because of low surveillance. Lack of facilities and “no leave 
for recovery” a minor injury healing takes same time as of major injury. Working with poorly designed 
tools and odd postures causes occupational health hazards and irreversible damage to the health of 
workers. Noise, vibration and dust needs to be addressed in agricultural scenario for well being of farming 
community. An attempt was made to develop interventions to mitigate these exposure parameters to 
enhance comfort and productivity of farmers.

Abstract No. 1083

Digitization and personalization of seed business using the Digitalseed1.0 software

Murali N 
AgBioChemSys, Bengaluru, India 
info@agbiochemsys.com

Seed companies faces critical problems in production, quality control and supply chain management 
besides meeting their financial targets. In this context, digitization of all processes taking place in seed 
company would make the job easier and systematic. Therefore, the developed software Digitalseed 
1.0 would assist in research, quality control, seed health, production, processing, packing, product 
development, marketing, finance different seed distributors and farmers beside management of 
administrative staff. DigitalSeed 1.0 will ease management in providing complete solution with high speed 
digitization that offers greater connectivity among personals. The software was developed in assembler 
and C language for business logic on a bourne shell Unix scripting platform with oracle database for the 
heterogeneous data center at the back end. DigitalSeed 1.0 is used by company and marketing staff for 
distribution of seeds to farmers using mobile computing technology.  The technology leverages unified 
elastic resources of varied clouds and networks toward unrestricted functionality, storage, and mobility 
to serve smartphones, tablets, handheld devices anywhere and at anytime regardless of heterogeneous 
environments and platforms. 
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Abstract No. 1084

OntoTaxoLearn: An ontology leaning framework from taxonomic text for agricultural 
knowledge management

Chandan Kumar Deb, Sudeep Marwaha
ICAR-IASRI, New Delhi, India 
chandan.iasri@gmail.com

Ontology is a popular technique for knowledge representation, however, manual ontology building 
is a cumbersome process. Automated ontology learning is the only solution to knowledge acquisition 
bottleneck. Agriculture is an infinite source of knowledge but are unstructured. Thus, the automated 
ontology learning makes it easy to convert the unstructured knowledge into structured one. In this study 
the ontology learning from specialized text i.e. the taxonomic text was undertaken and a framework 
was developed. The leaning tasks starts with the population of the corpus with two sources of data i.e. 
taxonomic text of the user and an automated scraping of the Wikipedia. The pipelines should go through 
some preprocessing of the natural language. Further, the input text is trained and tested on some 
classification techniques, which helped in classifying the text into hierarchical and nonhierarchical text. A 
heuristic keyword extraction method has been developed. The pipeline is thus bifurcated into taxonomy 
extraction and non taxonomic relation extraction. The taxonomic hierarchy extraction was accomplished 
by the lexico syntactic filter and non taxonomic relationship among the entity that is not the part of the 
taxonomic hierarchy. The Word2Vec model was used and tested in taxonomic text available in agriculture. 

Abstract No. 1126

Development and Evaluation of no-till wheat seed-cum-fertilizer plot drill for 
conservation agriculture

Chetankumar Sawant1, Adarsh Kumar2, Indra Mani2, J. K. Singh2, Rajbir Yadav2 
1CIAE, Bhopal, Bhopal, India. 2IARI, New Delhi, New Delhi, India 
chetankumarsawant@gmail.com

Management of huge quantity of agricultural residue is one of the biggest challenges. The main constraint 
for adoption of conservation agriculture in varietal development experimental research is the absence 
of appropriate no-till plot drills for seed. The present study was undertaken to develop no-till seed-
cum-fertilizer plot drill to achieve precision in drilling of seeds in experimental plots. Oyjord metering 
mechanism was developed based on physical and engineering properties of wheat seeds and fertilizers 
and tested for optimization of its operational parameters. The four types of furrow openers (viz. Inverted 
T-type with plain rolling coulter, single disk, double disk and double disk with plain rolling coulter) were 
developed and optimized for its operational parameters in soil bin. The prototype of no-till seed-cum-
fertilizer plot drill was developed and evaluated in sandy loam soil for wheat sowing at 70 kg/ha seed 
rate in maize residue on permanent bed system. The field capacity and field efficiency of no-till seed-
cum-fertilizer plot drill were observed as 0.18 ha/h and 85%, respectively. Average grain yield of selected 
wheat varieties HD-2967, DBW-17, PBW-550, HDCSW-16 and HDCSW-18 were found to be 4.6, 5.5, 4.8, 
5.4 and 6.3 t/ha, respectively. The economic analysis of no-till seed-cum-fertilizer plot drill was carried 
out and its cost of operation, break even point and payback period were found to be Rs. 648/- per hour, 
54.26 h/year and 1.4 years, respectively. 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 821

Engineering & ITDay-2 :  22 February, 2019

Abstract No. 1143

Ontology driven context aware recommender system

Sanchita Naha, Sudeep Marwaha, Alka Arora
Indian Agricultural Statistics Research Institute, New Delhi, India 
sancnaha@gmail.com

India being an agrarian country, the traditional ways of recommendations to farmers are being practiced 
pertaining to different cultivation practices of each crop. Currently, recommendations for farmers are 
based on the one to one interaction between farmers and experts. Experts suggest location dependent 
judicious management practices to farmers. But, farmers tend to have different contextual conditions 
restricting them to adopt standard recommendations regarding improved management practices for 
a particular crop. This situation can be improved by the use of a Context Aware Recommender System 
personalized for each farmer recommending management practices starting from sowing to harvesting 
activities. Traditional Recommender Systems (RS) use fairly simple user item rating matrices which 
can not be used for subsequent predictions. Therefore, if contextual evidences can be incorporated as 
additional input to a Recommender System, then it could improve the recommendations. Hence, the 
ideal Context Aware Recommender System would therefore be able to reliably label each user action 
with an appropriate context and effectively tailor the system output in that given context for subsequent 
use by the stakeholders. 

Abstract No. 1149

Performance analysis of an irrigation system: A case study in Warangal District,

Mamta Saxena, Rahul Kumar Singh
IIT Roorkee, Roorkee, India 
rksingh.iitr@gmail.com

With rapid growth of population the availability of water to different sector as per demand will pose a major 
challenge. According to the UN World Water Development Report the global food demand is expected 
to increase by 70% during 2050. Irrigation water consumption is also expected to rise by about 20% by 
2050, but this would escalate further if water use efficiency and crop yields do not improve significantly. 
Benchmarking of irrigation systems is a decision support system and management tool which can be 
used to achieve the objective of irrigation water management. Objectives of this study were to perform 
benchmarking analysis for both productivity and performance of Malluruvagu medium irrigation project 
in Warangal district, India. For this purpose, ten benchmarking indicators developed by International 
Water Management Institute (IWMI) were applied on the selected irrigation system using required data 
from 2001 to 2013. The results showed that overall performance of the irrigation system besides the water 
productivity can be significantly improved in the canal command. Activities pertaining to command area 
development, on- farm water management, timely operation and maintenance of canal, frequent dialogue 
and meetings among water users and canal managers, training and awareness campaign would further 
ensure enhanced water productivity in the region.
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Abstract No. 1153

DOMIS: A web based DSS for designing micro irrigation systems in India

Neelam Patel, T.B.S. Rajput, Deepak Kumar Dinkar
ICAR-Indian Agricultural Research Institute, New Delhi, India 
neelam@iari.res.in

A computerized system to assist the decision-making process has revolutionized different sectors, but 
its use in agriculture is still limited. As micro-irrigation (MI) is one of the latest innovation, which can 
go a long way in addressing the issues of water crisis in the country and the agricultural sector.  Area 
coverage under MI is 8.6 Mha against the potential of 69.5 Mha but there are a few expert systems to 
design the efficient MI system. Use of Decision Support System (DSS) in MI design, will not only save 
time in efficient design but also in broadening scientific knowledge and database of soil, crop, water 
and climatic conditions. DSS for design of micro irrigation system (DOMIS- http://domis.iari.res.in) was 
developed to fulfil the necessity of MI system design requirement and to achieve “per drop more crop” 
goal of Government of India. DOMIS is capable of designing drip, sprinkler and micro sprinkler systems 
by using its background databases of agro-climatic, soil, crop and water. The design includes selection 
of pipe sizes, pumping system, filters and fertilizer application systems along with possible shifts per day 
in case of sprinkler irrigation system and total duration of irrigation. DOMIS has been copyrighted and 
hosted at the state-of-the-art data centre at ICAR-IARI, New Delhi solely for non-commercial uses. Apart 
from system design, it also provides information about districts, system suppliers, different government 
schemes and nodal officers all over the country. The decision support system will be useful for farmers, 
researchers and policymakers.

Abstract No. 1190

Mechanization and profitability of small farms through efficient animal-drawn 
implements

M Din, S.N. More, Amit Namdeo, R.K. Tiwari
Central Institute of Agricultural Engineering, Bhopal, India 
mdinicar@gmail.com

Despite a rapid increase in tractors and power-operated machinery, the use of mechanical power in 
agriculture has increased but draught animal power (DAP) continues to be used on Indian farms in small 
holdings and for hill agriculture. In India, more than 35% of net or gross sown area is still being managed 
by using draught animals. A study revealed that the command area with animal pair per season ranges 
from 1.5 -2.0 ha to ensure timeliness in field operations. Under the project, AICRP on UAE,  improved 
animal-drawn implements have been developed by the centre and studies showed that the improved 
implement system resulted in 32% more field capacity, 25% saving in labour and 60% cost of operations 
over conventional implement system. Bullock drawn air mist canopy sprayer saved 82.2 per cent cost 
and 88.4 per cent time for spraying of cotton and pigeon pea, respectively over the manual knapsack 
sprayer. The cost of operation with improved animal-drawn implement was found to be Rs 714.00 per 
ha as compared to Rs 899 per ha in case of a conventional method of manual broadcasting. The average 
grain yield and B:C ratio for mechanized rice with improved animal-drawn implement was found to be 
4.8 t/ha and 1.42 as compared to 4.2 t/ha and 1.24, respectively for the conventional method. For small 
farmers having farm area of 1.5-2.0 ha, the animal-based cultivation system has been found to be cost-
effective and energy efficient.
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Abstract No. 1202

Measurement of moisture content in rice plant using visual and NIR imaging techniques

Tanuj Misra1, Alka Arora1, Sudeep Marwaha1, Dhandapani Raju2, Sudhir Kumar2, Mrinmoy Ray1, Viswanathan 
Chinnusamy2, Rabi Narayan Sahooo2 
1Indian Agricultural Statistics Research Institute, New Delhi, India. 2Indian Agricultural Research Institute, New Delhi, 
India 
tanujmisra102@gmail.com

Rice is a major staple food of Asia, where 92% of worlds’ rice is produced and consumed. Irrigated lowland 
rice consumes up to 5000 liters of water to produce one kilogram of rice (IRRI).Moisture content in plant 
is considered as one of the most important biochemical parameters for physiological process as well as 
crop productivity. Conventional phenotyping approaches for measuring moisture content (%) in plants 
are time consuming, laborious and destructive. Hence, it is very important to predict the water content 
rapidly and non-destructively. In this context, image analysis is an alternative of precise non-destructive 
phenotyping. In this study, visual (400 nm -700 nm) and Near Infra-Red (NIR) images (900 nm -1700 nm) 
were used to measure moisture content (%) of the rice plant. Leaf images (104 samples) were collected 
from LemnaTec. imaging platform at the Nanaji Deshmukh Plant Phenomics Centre, ICAR-IARI, India. Linear 
Regression and Artificial Neural Network (ANN) approaches were used for developing the model, to predict 
moisture content. In the model the green leaf area proportion, average red, green, and blue component 
from the visual image and average gray value from the NIR image were used as independent variable 
besides moisture content as independent variable. It was observed that the ANN model performed better 
with MAPE (Mean Absolute Percent Error) 5.55 and RMSE (Root Mean Square Error) 0.15 as compared to 
regression analysis (MAPE 7.86 and RMSE 0.31).

Keywords: Image Analysis, MAPE, Moisture Content, Non-destructive phenotyping, NIR, Rice, RMSE.

Abstract No. 1210

Estimation of critical dry spell in Shipra basin for enhancing crop productivity

Smita Jaiswal, Prashant Singh 
IARI, New Delhi, India 
smita95032@gmail.com

Rainfall plays a major role in rainfed agriculture. So, estimation of critical dry spells along with actual 
evapotranspiration assist in the design of irrigation systems under irrigated and rainfed agriculture. In this 
context, a study was undertaken to estimate the critical dry spell (CDS) in Shipra basin, MP, India using the 
rainfall data of 51 years. Also, the average dates of start and end of wet spells were also determined. Average 
annual rainfall at Shipra basin was recorded 931 mm and the average monthly rainfall was estimated to 
vary from 870 to 994 mm. Mean dates of onset of effective monsoon were from 15th to 20th June.  The 
mean date of end of monsoon was found to be 17th to 21st September. Overall, mean dates of critical dry 
spells were from 24th June to 1st July with mean duration of 13 to 32 days for the first CDS, 30th July to 
16th September with mean duration of 11 to 37 days for the second CDS, 16th August to 5th September 
with mean duration of 10 to 40 days for the third CDS and 17th August to 20th September  with mean 
duration of 11 to 32 days for the fourth CDS. Nonetheless, the computed CDS spells would assist farmers 
in providing life saving irrigation to enhance crop productivity in the study region.
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Abstract No. 1235

Innovation in irrigation

Chandni pandey, Neelam Patel
WTC, IARI, new delhi, India 

Agriculture can be stated as an important pillar for development of any country, Over 60 percent of 
world’s total population depends on agriculture directly or indirectly for their survival. More than half of 
the population in India rely on agriculture. However, there is decreasing trend observed in the number 
of population depending on agriculture since last decade. It has been estimated that total world food 
production need to be doubled for fulfilling the demand of increasing population. Existing land contribute 
90 percent to meet the increasing food demand and seventy percent is contributed by irrigated land. 
In case of decreasing rainfall (less than 30cm) agriculture is unsustainable without irrigation. So, there is 
a need for advancement in irrigation. The existing irrigation technology uses soil moisture sensor and 
leaf temperature sensor as a measuring parameter for fulfilling water requirements of a plant. Available 
technologies will be analysed to find the gap and develop best technology which will fulfill crop water 
requirement efficiently.

Keywords: Irrigation System, Sensor, Innovation, Technology

Abstract No. 1273

Comparative evaluation of fertilizer utilization under different irrigation methods in 
litchi inter cropped with onion and garlic

Meera Kumari, Dr. Ramsuresh Verma 
Dr. RPCAU, Pusa, Samastipur, Bihar, Samastipur, India 
meeraswe2007@gmail.com

The study was carried out under three irrigation methods viz. drip, micro sprinkler and convention check 
basin irrigation method without intercrop and inter-cropped with garlic and onion. It was observed that 
the growth of litchi plants were significantly higher under drip irrigation along with 100% fertigation 
treatment followed by micro-sprinkler irrigation and the traditional method. The lowest response was 
observed when irrigation was applied through drip but without fertigation. However, the effect of inter-
cropping on phenological growth of litchi plants was not significant. Plant growth was evaluated to be 
maximum i.e. 60.5 cm per quintal of fertilizer used under drip irrigation system and lowest of 50.5 cm per 
quintal in conventional check basin method of irrigation. The effect of irrigation method on phenological 
characteristics of inter-cropped garlic and onion was found to be maximum in case of micro- sprinkler 
irrigation because of greater uniformity in water application. Moreover, the maximum benefit cost ratio 
was estimated to be 5.2 for garlic and 6.3 for onion under the micro sprinkler irrigation.



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 825

Engineering & ITDay-2 :  22 February, 2019

Abstract No. 1296

Design of a novel fish feeding system for small and marginal farmers

Ritu Prem, Virendra Kumar Tewari
Indian Institute of Technology , Kharagpur, India 
rituprem21@yahoo.com

Intensification of aquaculture practices to enhance the production at par with the increasing demand has 
led to more dependency on supplementary feeds. Feed cost has a significant share of about 60-70% of 
the total production costs and hence, feed wastage needs to be minimal in a culture system. Overfeeding 
leads to feed wastage while underfeeding affects the production. Feeding devices that will effectively 
dispense the feed in the ponds are of great importance. Demand type feeders have been found better 
to reduce feed wastage as compared to automatic feeders that dispense fixed amount of feed at preset 
timings. Since most of the farmers in underdeveloped and developing countries can’t afford systems using 
high-end technology, low cost indigenous systems are necessary to meet the needs of small and marginal 
farmers. This study aims to develop a novel feeding system which will simply mechanize the current 
method of feeding practiced by the farmers and optimize the amount of feed dispensed, thus reducing 
the feed wastage. The designed feeder is mobile to feed aquaculture ponds of any size.  The prototype of 
the proposed design is under construction and will be evaluated under laboratory and field conditions. 

Abstract No. 1297

Development of life support systems for live fish transportation in a small scale

Sudip Dutta, Virendra Kumar Tewari
Indian Institute of Technology Kharagpur, Kharagpur, India 
sdutta@iitkgp.ac.in

Road transport of live fish is a complicated interaction between fish, environment, technical equipment 
and various human factors, which necessitates an effective quality assurance system. Verification of correct 
biomass and capacity, appropriate supply and control of water and oxygen, panic and trip response of 
shipped stock are the major influential factors affecting the welfare of live fish during road transportation. 
Large numbers of transportation units are available for industry scale use but very limited technical support 
is available for conventional transport in a small scale. On-trip functioning life-support device can be a 
very effective and economic option to provide a quality maintenance system to get higher market value of 
live fishes. Life-support systems are typically composed of built insulated tanks and fitted with provisions 
for monitoring and control of critical water quality parameters like temperature, dissolved oxygen (DO) 
levels, pH, carbon dioxide (CO2) and ammonia (NH3) concentrations. Closed-circuit or recirculating 
systems are very efficient because of its adaptability to function properly in all sub-optimal situations 
and also in shock loading. Improper technical design and lack of prior knowledge for monitoring of each 
component viz. filtration and aeration unit can only be the performance limiting factor of such systems. 
Proper installation of such innovative life-support systems would assist in expansion of existing transport 
opportunities, accommodation of higher stock density, enhanced market value and ability to withstand 
market fluctuation besides connecting distant markets.
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Abstract No. 1310

Development of depth and flow sensing system for surface irrigation

Amit Kumar1, A Sarangi2, D. K. Singh2 
1Division of Agricultural Engineering, ICAR-IARI, New Delhi, India. 2Water Technology Center, ICAR-IARI, New Delhi, 
India 
amit221406@gmail.com

India is the leading country of surface irrigation with major share of 88% (68 Mha) land is under surface 
irrigation. The irrigation water use efficiency from canal and ground water sources is very low and varies 
from 30 to 40%. The existing irrigation management practices by farmers are not sufficient in improving 
water use efficiency and water productivity. The reason of such lower efficiency is primarily attributable 
to dilapidated canal network and non-adoption of crop water demand based rostering system in canal 
commands. Absence of instant flow measuring sensing system of field channels is a drawback in creating 
awareness among farmers on the quantity of water being applied to a particular crop. Different kinds of 
flumes like Parshall flume, cut throat and long throat flume are available in India and abroad to quantify 
flow through an open channel.  An effort was made to develop a low-cost depth and flow sensing system 
with data logger for measurement of flow in field channels. Four different sensors viz. HC-SR04, JSN-SR04T 
ultrasonic sensor and BMP280-3.3, MS5540-CM pressure transducer sensor for depth measurement were 
compared. Results indicated that the JSN-SR04T water proof ultrasonic sensor performed better than 
HC-ST04 ultrasonic sensor for depth of flow measured with error of 4-6%, and coefficient of correlation 
(R2) was 0.9999 and 0.979, respectively. The BMP280-3.3 and MS5540-CM sensors were not suitable for 
small depth measurement. Moreover, the cost of JSN-SR04T was the lowest as compared to other sensors 
tested in this study. 

Abstract No. 1318

Development of nomographs for enhancing water application efficiency in maize and 
wheat

Arjamadutta Sarangi1, Manoj Khanna2, Man Singh1 
1WTC, IARI, New Delhi, India. 2IARI, New Delhi, India 
arjamadutta.sarangi@mail.mcgill.ca

In India, the surface irrigation is practiced in 88% of net irrigated area (68 Mha) with low application 
efficiency of about 40%. In this context, development of protocols for judicious agricultural water 
management in surface irrigation is necessitated to enhance the water productivity in agriculture. 
Keeping this in view, an experiment was undertaken at the research farm of Water Technology Centre, 
ICAR-IARI, New Delhi with different basin sizes and flow rates to study surface water hydraulics and water 
productivity in maize (PEHM-5) and wheat (HD-3086). Experiment was conducted for a period from 2014 
to 2018 during both kharif and rabi seasons to study the surface irrigation hydraulics, water application 
efficiency and water productivity. It was observed that the water application efficiency ranged from 60 
to 75% and 75 to 85% and the water productivity varied from 11 to 12.3 kgha-1mm-1 and 14 to 15.7 kgha-

1mm-1for maize and wheat, respectively. Further, the experiment generated and analysed data pertaining 
to basin size, flow rate,irrigation water used, water application efficiency, irrigation water use efficiency 
and water productivity for entire 5 year period was clubbed for the nomograph development. Moreover, 
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the standardized protocol can be used for development similar nomographs for different crops based 
on basin size and flow rates for different crops and soil textures under different agro climatic regions. 
Nonetheless, the developed nomograph would assist stakeholder in deciding the basin size and flow rate 
to arrive at a given water application efficiency and water productivity for maize and wheat.

Abstract No. 1354

Performance evaluation of A modified small axial flow multicrop thresher on black gram

Nishanth M Stanly, Arun Kumar
GBPUA&T, Pantnagar, India 
nishanthmstanly@gmail.com

Modernization of agriculture requires appropriate machinery for ensuring timely field operations, effective 
application of inputs, and reducing drudgery. During 2007 and 2012, pulses production in India has 
increased from 14.3 to 17.09 MT while for 2013 the production was 17.58 MT. Threshing is the process of 
loosening and separating grain from ear heads. Demand of multicrop small power thresher in hill region 
is high. An axial flow thresher with multicrop potential was modified for black gram in the Department of 
FPME, GBPUA&T, Pantnagar, India. The modified thresher was evaluated for its performance under three 
different treatments for black gram threshing such as three cylinder speeds 300 rpm (5.80 m/s), 370 rpm 
(7.16 m/s) and 440 rpm (8.52 m/s) and three concave clearances  of 12, 15 and 18 mm. Results showed 
that maximum threshing efficiency was for black gram i.e. 99.87% at cylinder speed 440 rpm (8.52 m/s) 
with 15 mm concave clearance. The cleaning efficiency was found maximum of 98.69 at cylinder speed 
of 370 rpm (7.16 m/s)  with 15  mm concave clearance. The minimum total loss in black gram was 4.24 
% at cylinder speed of 300 rpm (5.8 m/s) with 18 mm  concave clearance. The least visible grain damage 
reported at cylinder speeds of   300 rpm (5.8 m/s) with concave clearance of 18 mm. The maximum 
germination percentage observed for black gram 90.00 % at cylinder speed of 300 rpm (5.8 m/s) with 18 
mm concave clearance.

Abstract No. 1371

Battery operated power unit for small farm mechanization

S P Singh1, Mukesh Kumar Singh1,2, Utpal Ekka1 
1ICAR-IARI, New Delhi, India. 2MPUAT, Udaipur, India 
singhsp65@gmail.com

Manually operated farm equipment is being used by the farmers in India for most of the farm operations 
in production system. The number of marginal and small farmers is increasing day by day. However, the 
manual operated farm equipment increased the output capacity over traditional method. Most of the 
manual operated farm equipment consumes power up to 70W. The power consumption beyond 30-40W 
needs rest pause planning for a day long work. The energy expenditure can be reduced if major load 
is shared with auxiliary power source which will enhance both equipment as well worker productivity 
as compared to conventional practice. This technology is being tested in agriculture field for weeding, 
sowing and harvesting operations at ICAR-IARI farm, New Delhi.  The battery operated motor will also 
serve as an eco-friendly power source in field. The developed unit can be charged with solar power. In 
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weeding, the machine enhanced the output by 50% compared to manual operated similar equipment 
in weeding and 2.4 times in sowing due to two row seeding. Spraying operation can also be added with 
this unit to increase its utilization hours in a year. The use of battery operated power unit with various 
attachments, as a new technology has vast potential for adoption by marginal and small farmers including 
hill farmers of our country.

Abstract No. 1451

Thermo-electric power generation from the waste heat of the biomass Improved 
Cookstove

Himanshu Kumar1, NL Panwar2 
1Center for Rural Development & Technology, IIT Delhi, New Delhi, India. 2Dept. of Renewable Energy Engineering, 
CTAE (MPUAT), Udaipur, Udaipur, India 
maharana.himanshu@rediffmail.com

To improve the combustion efficiency and reducing the pollutants level and fuel consumption, a family 
size improved cookstove was designed with thermo-electric power generation unit. The main objective 
of coupling the thermo-electric generator (TEG) was to produce electricity by utilizing the waste heat 
available from the outer body and grate of the cookstove. A rectangular metal plate of 0.12×0.08 m2 was 
used to fix five TEG modules in series to match the fan operating voltage and coupled to the outer body 
of cookstove to collect waste heat. An L-shaped extension strip of length 0.11 m was extended from the 
metal plate to collect the waste heat from the grate. The power produced from TEG was used for powering 
a small fan (0.16 A, 12 Volt DC). The cookstove was tested for power production with multi-fuel option 
in dual draft air supply mode. The average power outputs from the TEG tested with Acacia nilotica wood 
and Arachis hypogaea shell pellet in forced convection mode were 2.3 W and 2.6 W, respectively. It was 
observed that the generated power was sufficient to operate the fan in forced draft air supply mode. 
However, in the natural draft mode, the power output was insufficient to operate the fan.

Abstract No. 1471

Numerical modelling of carbon dioxide diffusion through black gram

Sasireka Rajendran1, Ganapathy Shunmugam2 
1PhD Scholar, Department of Food Process Engineering, Tamil Nadu Agricultural University, Coimbatore, India. 
2Professor and Head, Department of Food Process Engineering, Tamil Nadu Agricultural University, Coimbatore, India 
sasi.reka@hotmail.com

Carbon dioxide concentration in bulk grain is an indicator of grain deterioration. Measuring and monitoring 
head-space CO2 concentration of storage bin can lead to earlier detection of grain spoilage. Mathematical 
approaches to model the gas movement is being attempted in this study. In the absence of convection 
currents, diffusion due to concentration gradient is considered as the predominant mechanism of transport 
of gases through interstitial space. Thus, the diffusion coefficient is the prime indicator to describe the 
diffusion process in porous media. The objective of the study was to determine the diffusion coefficient of 
carbon dioxide through pulses by developing a transient diffusion model. An apparatus was designed to 
determine the diffusion coefficient of carbon dioxide through pulse grain bulk. One dimensional transient 
diffusion equation was used to describe the process of diffusion. The partial differential equation was 
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solved by numerical method using finite difference approximation approach in MATLAB software. The 
diffusion coefficient of carbon dioxide through black gram pulse bulk determined was in the range of 2 
x 10-7 m2s-1 to 1.2 x 10-6 m2s-1. The average absolute errors between the model simulated and observed 
values of CO2 concentration was in the range of 2 to 14%. 

Abstract No. 1562

Development and evaluation of mechanization package for cassava cultivation

Senthilkumar Thangavelu, Annamalai SJK 
ICAR Central Institute of Agricultural Engineering, Regional Centre, Coimbatore, India 
thasekumar@gmail.com

In India, the cassava is mainly cultivated in Kerala, Tamil Nadu, Andhra Pradesh, Nagaland, Meghalaya, 
Assam, etc. The total area under tapioca in India is 216.66 thousand hectares and the production is about 
7319.13 thousand metric tonnes. At present, the planting is accomplished by women labourers through 
manual placement of stakes in the ploughed and  ridged soil. This process requires around 20 man days 
/ha and is a tedious work. The farmers out source the entire planting operation on contract basis and this 
leads to increased cost of cultivation. Presently, no planters and harvesters are available in India. Keeping 
in view of the above, a tractor operated single row cassava stake cutter planter and harvester cum lifter 
was developed. The cost of the developed planter and harvester cum lifter is Rs.90,000/ and Rs.80000/-, 
respectively. The field capacity of the planter and harvester is 0.18 ha h-1 and 0.23 ha h-1, respectively .The 
cost of operation of cassava planter and harvester is Rs. 3125/ha  and Rs.1912/ha, respectively and when 
compared to manual planting there is saving of money by 66.4  and 80.8 %, respectively. The cost benefit 
ratio and payback period of developed planter worked out to be 2.69 and 4.42 years, respectively. The 
cost benefit ratio and payback period of developed harvester was 2.68 and 5.63 years, respectively.

Abstract No. 1636

Development and characterization of betel nut fiber composite as a food packaging 
material

Swastika Das, Punam P. Tripathy
Agricultural and Food Engineering Department, Indian Institute of Technology Kharagpur, Kharagpur, India 
swastika.5396@gmail.com

Inter dependency of the ecosystem, sustainability, industrialized ecology, and green engineering has 
gained much attention globally that has influenced the development of futuristic materials, products, 
and processes. This transition applies to the food packaging industry as well. Green composites like 
biocomposites completely fit into this recent pattern shift and have the potential to find an application 
in the packaging of fresh fruits and vegetables. This research work is aimed at preparing bio composites 
out of betel nut fibers with varying composition followed by analysing and comparing their fundamental 
mechanical properties for the selection of the best-suited composition for packaging of fresh fruits and 
vegetables. Tensile,compression and nano-indentation tests were performed on the composite samples 
which revealed that a composite with 10% fiber content exhibited the maximum strength features 
with tensile strength, compressive strength, elastic modulus and nano-hardness value of 3.8 MPa, 2.7 
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MPa, 1.5 Gpa and 45.59 MPa, respectively. Apart from that a characteristic plastic curve was obtained in 
nano-indentation for all the composites. Being a material utilizing 13 lakh metric tons of waste fibers 
produced per year and bearing superior mechanical properties than the commercially used packaging 
materials(cardboard cartons and plastic crates),betel nut fiber composite can be a potential substitute 
for the packaging of fruits and vegetables.

Abstract No. 1641

Effect of urea ammonia nitrate (UAN) application depth on wheat crop productivity

Roaf Ahmad Parray, Indra Mani, Tapan K Khura, Satish D Lande, Dinesh Kumar
ICAR-IARI, New Delhi, India 
maniindra99@gmail.com

The use of urea ammonia nitrate solution in crop production has been popularized in the developed 
countries. The use of aqueous UAN may reduce the volatilization and de-nitrification when applied in 
the sub surface of soil. An experiment was conducted to study the effect of depth of UAN application 
on wheat crop. The results revealed that UAN was a better source of nitrogen than common urea for 
wheat crop and depth of application significantly affected the yield. The UAN placement depth of 5 cm 
was better than 10 cm, especially with respect to grain yield of wheat crop. Wheat grain yield was also 
significantly affected by different nitrogen sources. UAN@120 kg N/ha–80% N applied basal at 5 cm depth 
+ 20% N- through foliar spray gave much better wheat grain yield than common urea applied at both 
120 or 150 kg N/ha. The use of UAN in wheat crop was observed to result in average saving of 30 kg N/
ha over common urea. Thus, there is immense potential of UAN as a fertilizer source for increasing crop 
yield and enhancing the nitrogen use efficiency.  However, proper application system, infrastructure for 
storage and   logistics need to be developed for popularizing the liquid fertilizer in India. 

Abstract No. 1642
Performance evaluation of rice residues chopping system for accelerated in-situ 
composting

Satish D Lande, Roaf A Parry, Indra Mani, Livleen Shukla
ICAR-IARI, New Delhi, India 
maniindra99@gmail.com

Crop residues generated (620 MT) in large quantities on Indian farms becomes a great challenge. Among 
all crop residues generated disposal of rice residue has become a major challenge due to short time 
window availability between harvesting and sowing of next crop. A rice straw chopping system was 
designed and developed for efficient utilization of rice residue through in-situ composting. The chopping 
action reduced the size of the rice stubbles and loose straw to a size of 4-5 cm, useful for subsequent farm 
operations and simultaneous in-situ decomposition. To fasten the decomposition process, the chopping 
system was fitted with pressurized microbial inoculums spraying system. The spraying system consisted 
of inoculum tank (400 litre capacity) and  full cone type nozzles with a discharge rate of 100 l/h. In case of 
straw load conditions less than 7 t/ha, system showed more than 90% collection efficiency with average 
chopping efficiency of 60 %. The total bacterial count and different soil health parameters were found 
significantly affected by in-situ composting of rice residues.  
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Theme: Social Sciences, Innovations in Ease of Doing Agri-business

Abstract No. 843

Perception towards protected cultivation among vegetable growers in Kolar district 
of Karnataka, India.

Harisha N1, Tulsiram J2, Meti S.K2, Chandargi D.M2

1Acharya N G Ranga Agricultural University, Guntur, India, 2University of Agricultural Sciences , Raichur, India 
harishnmuni@gmail.com

The Vegetable cultivation is an awesome business in India, however it is difficult to judge how they are 
safe for human consumption as farmers spray large amount of pesticides which not only increases the 
cost of cultivation but also leaves residual toxicity in vegetables. To address these challenges Protected 
cultivation technology i.e., polyhouse, shade net, micro tunnel etc. which have been globally accepted 
for achieving sustainability in horticulture sector. The present  study was conducted during 2016-17 to 
know the perception of farmers towards protected cultivation  in the Kolar, Malur and Mulbagal  taluks 
of Kolar district of Karnataka by involving 80 vegetable growers. From each taluk respondents were 
selected by using purposive sampling procedure to constitute a sample size of 80 for the study. The study 
found that, majority (90.00 %) of the respondents positively perceived that   protected cultivation helps 
to overcome adverse climate conditions for production of vegetables. Whereas, nearly ninety (88.75 %) 
per cent  of the respondents   perceived with respect to protected cultivation yields exportable quality 
and cleaned vegetables and 87.50 per cent  of the respondents  for  production of vegetables  round the 
year. On the other hand more than three fourth (82.50 %) of the respondents perceived that Integrated 
Pest and Disease Management results in low cost of plant protection measures. However, 88.75 per cent 
of the respondents perceived that protected cultivation requires more labourers. It could be concluded 
that farmers have shown positive perception towards protected cultivation these environment hasten 
the growth of vegetables,sustainability and improves the economic condition of  farmers.

Abstract No. 845

Techno-economic analysis of vegetable production under protected cultivation in 
Kolar district of Karnataka

Harisha N1, Tulsiram J2, Amrutha Joshi2

1Achrya N G Ranga Agricultural University, Guntur, India, 2University of Agricultural Sciences, Raichur, India 
harishnmuni@gmail.com

Though vegetable cultivation is an awesome business in India, however it is difficult to judge how they 
are safe for human consumption as farmers spray large amount of pesticides which not only increases 
the cost of cultivation. To address these challenges, protected cultivation technology i.e., poly house, 
shade net, micro tunnel etc., have been globally accepted in horticultural sector and there is a scope 
for economic viability of tomato and capsicum under shade net for profitable agriculture. The present 
study was conducted during 2016-17 to analyse the economic viability of vegetable production under 
protected cultivation the Kolar, Malur and Mulbagal taluks of   Kolar district of Karnataka by involving 80 
vegetable growers. The viability of investment in the Shade net for cultivation of capsicum and tomato 
were analyzed by using project analysis parameters such as Net Present Value (NPV), Benefit Cost Ratio 
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(BCR), Internal Rate of Return (IRR) and Payback Period (PBP). The Cash flow analysis was calculated 
based on estimated expenditure and returns for both capsicum and tomato crops  over the 15 years 
for analyzing the economic viability. The study highlighted that Investment on shade net for capsicum 
(BCR=1.69:1) cultivation is more profitable than tomato (BCR=1.48:1). The labour cost for capsicum (Rs. 
59, 493) cultivation was nearly equal to tomato (Rs.59, 181) cultivation under shade net in an one acre 
area.  Finally concluded that capsicum crop is more economical than tomato under shade net which 
create pathway for continues profitability as well as sustainability of agriculture. 

Abstract No. 849

Effect of neem coated urea on yield and cost of rice cultivation

Franco D1, Ashadevi S S2, Pramod Kumar2, Om Prakash3

1Water Technology Centre, ICAR-Indian Agricultural Research Institute, New Delhi, India, 2Agricultural Economics, 
ICAR-Indian Agricultural Research Institute, New Delhi, India, 3Agricultural Extension, ICAR-Indian Agricultural 
Research Institute, New Delhi, India 
dennyiari@gmail.com

Neem Coating of Urea (NCU) is a new policy implemented by the government of India. The major share 
of total fertilizer subsidy is allocated for  urea (71 %) alone. Besides, various experimental  studies shown 
that neem coating of  urea helps to improve nitrogen use efficiency there by helps to improve productivity 
of crop. Recognising its benefits and to reduce illegal diversion of urea for industrial purpose, Govt. of 
India made it mandatory to produce neem coated urea upto 100 % since May, 2015. In this context, 
possible  effect of neem coated urea on yield as well as cost of production were analysed. For this study, 
primary data was collected from basmati rice cultivating farmers in  Panipat and Karnal districts of Haryana 
by using recall method. Paired t- test, regression analysis and descriptive statistics were employed to 
analyze the effect of NCU. It was found that there is no significant difference in yield, cost of cultivation 
and quantity of urea consumed before and after the introduction of NCU. Insignificant time dummy in 
regression analysis indicates that there is no significant difference in productivity rice also.   The availability 
of the urea were increased during the crop season  after the implementation. Unawareness of farmers 
about the utility of soil health card (SHC) and NCU were the major lacunae that needs special attention 
from the policy makers for the betterment of the desired goals.

Abstract No. 880

Economic analysis of wheat, paddy and mustard production technologies in western 
Uttar Pradesh

NV Kumbhare, JPS Dabas, JP Sharma 
ICAR-IARI, New Delhi, India 
n_kumbhare@yahoo.com

The study on ‘Out-scaling of Agricultural Innovations for Enhancing Farm Income’ was carried outat 
180 farmers’ field from 2015-2017 in village Kutbi, district Muzaffarnagar in western Uttar Pradesh. The 
technological intervention on crop diversification for enhancing farm income  on wheat revealed that 
average net return of  Rs. 65,500/- per hectare was recorded in HD 3086 variety of wheat with BC ratio 
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of 2.65:1 followed by ` 62,100/- per hectare average net return was recorded in HD 2967 with BC ratio 
of 2.57:1. The yield gain of 36.36 per cent gain over local check was observed in HD 3086 followed by 
HD 2967 (31.94%). The analysis of paddy revealed that average net return of ` 91,450/- per hectare was 
recorded at farmers field in Pusa 1121 variety of paddy with BC ratio of 3.31:1 followed by ` 90,500/- per 
hectare average net return was recorded in Pusa 1509 with BC ratio of 3.29:1. The percent yield gain over 
local check i.e. 35.06 per cent was observed in Pusa 1509 followed by Pusa 1121 (25.97 %). The analysis of 
mustard variety revealed that average net return of ` 43,410/- per hectare was recorded at farmers’ field 
in Pusa Vijay variety of mustard with BC ratio of 2.79:1. The farmers’ criteria for selection of wheat variety 
revealed that cooking quality and taste (MS 1.12) was observed the first preference followed by more 
production (MS 1.88). In paddy farmers’ criteria for selection were more market price (MS 1.52) followed 
by more production (MS 2.22).  

Abstract No. 884

Impact of climate resilient technological options in livestock enterprise to ensure 
livelihood security during periods of climatic variability

J V Prasad, Bommidi Malathi, T Madhuri, YG Prasad 
ICAR-ATARI, Hyderabad, India 
prasadjil64@gmail.com

The food and livelihood security of India has been challenged  by the changing and increasingly variable 
climate in India. Building  resilience in crop and livestock production systems through resilient technology 
options is the need of the hour to mitigate the ill effects of climate change.  The Technology demonstration 
component (TDC) of National innovations in climate resilient Agriculture (NICRA) aims to address the 
issues of climate vulnerability in rainfed tracts through technologies that bring in resilience and stability to 
productivity of both crop and livestock enterprises across the country. One of the four modules under TDC-
NICRA  is  live stock  in which climate resilient options covering the areas of resilient breeds, nutrition, health 
and shelter management have been demonstrated  in 11 climatically vulnerable districts in the states of 
Andhra Pradesh, Telangana and Tamil Nadu  to showcase their potential in stabilizing income and ensuring 
livelihood security in climatically vulnerable years. Improved fodder varieties viz., Hybrid Napier, Co-4 and 
CoFS-31 (Chittoor), APBN-1(Nalgonda) and  Desmanthus ( Ramnad) ensured higher fodder yields compared 
to the farmers practice. Feeding livestock with mixed green fodders of multicut  Sorghum and Subabul 
resulted in increase in milk yield by 60%, fat content by 14% and net returns / peak lactation by 182% 
in Namakkal. Silage making using crop residues, feed enrichment techniques, healthy calf programmes, 
shelter management, popularization of improved breeds of poultry and improved management of fisheries 
in community tanks are other interventions that were successfully demonstrated to enhance productivity 
of life stock systems and to ensure additional income in inclement weather.    
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Abstract No. 916

Trends analysis of production and export performance of litchi in Muzaffarpur district 
of Bihar

Janmejay Kumar, Nikky Kumari 
SHUATS, Prayagraj, India 
janmejaykumarrau@gmail.com

This study in aimed at economic analysis of production and export performance of litchi in Muzaffarpur 
district of Bihar. A total of eight villages were selected randomly for the study. 120 litchi grower farmers 
which were classified in to small, medium and large farmers, in these 40 respondents from each category 
were sampled. Cost concepts and farm profitability measures were used to analyse the primary data and 
compound growth rate and export performance measures the secondary data. The study reveals that 
the growth rates in area, production and productivity is positive and found 2.76, 3.82 and 0.98 percent 
respectively in India while in Bihar it is recorded 1.19, 3.02 and 1.75 percent and negative rate -0.19, 
-2.07 and -2.03 percent respectively in Muzaffarpur. The sample average for total cost of cultivation was 
42730.86, gross return was 178267.55 and per hectare net profit at total cost was 135536.69. The growth 
rate analysis indicate that the export of litchi from Muzaffarpur and from India increased by -1.64 and 
6.34 per cent per annum during the period of 2001-02 to 2015-16. Per kg price realized for exported 
litchi during the above period was increased by 17.55 percent per annum.  The study therefore suggest 
that the litchi growers should be educated to use the recommended FYM and fertilizer application and 
encouragement and good support from research center and  government bodies to the growers., which 
will help to increase the percent level & litchi of production. 

Abstract No. 924

Livelihood diversification of jhumias in watershed and non-watershed development 
project in shifting cultivation area in Manipur of north East India

Punitha Periaswamy1, Jitendra Chauhan 2

1Indian Agricultural Research Institute (IARI), New Delhi, India, 2College of P.G Studies, Central Agricultural University, 
Umiam, Meghalaya , India 
puniashok@gmail.com

Shifting cultivation/jhum is the cultivation practice followed in majority of the states in north east India.
The objective of the study was to assess the livelihood diversification in the shifting and the non shifting 
cultivation area. The study was carried out in Manipur state of North East India. Descriptive statistics were 
deployed. In WDPSCA, 42.50, 32.50, and 25.00 per cent of the respondents had low, medium and high level 
of livelihood diversification respectively. In the non-WDPSCA, 40,  31.87, , 28.13 per cent of the respondents 
found to exhibit high, medium and low level of livelihood diversification respectively. About 86.30 per 
cent in WDPSCA and 73.80 per cent of respondents in non-WDPSCA had farm as a primary livelihood 
source. In WDPSCA, income from Jhum land (86.34%) constitute the highest income source among the 
farm income where as in Non-WDPSCA, income from Jhum land (69.16%) followed by income from allied 
enterprise (21.60%) constitute the highest income source. In WDPSCA, among the farm income source, 
fruits (36.62%) followed by vegetables and spices (33.66%) and rice (16.29%) constitute major source of 
income where as in non-WDPSCA, income from vegetables and spices (34.70) followed by rice (32.43) 
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and fruits (18.82) constitute the major source of income. The result of the study revealed that compare to 
WDPSCA , non-WDPSCA farmers were more diversified. The farm based activity were higher in WDPSCA 
which might be due to the implementation of watershed activities in which emphasis was given on 
commercial crops through training for management of commercial crops in Jhum areas.

Abstract No. 935

E-mandi to e-NAM: Game changing intervention in agricultural marketing for enhancing 
farmers’ income

Satish Gowda CS, Amit Kar 
ICAR-IARI, NEW DELHI, India 
cssg86@gmail.com

Domestic market reform has also attracted the attention of the policy makers. In this context, the 
operation of the e-mandi system has been studied. An electronic initiative in APMC markets (E-mandi) 
provides complete end to end solution by computerizing all the activities from gate entry to gate exit. 
Some of the important provisions under this system are electronic tendering system instead of manual 
tendering, integrating primary wholesale markets (APMC markets) and immediate online payment after 
sale etc. Electronic tendering process reduces the malpractices like price manipulations and brings higher 
competition and efficiency in agricultural marketing system. Study on impact of electronic initiatives in 
APMC markets (E-mandi) on agricultural marketing was carried out in selected APMC markets of Karnataka 
during the year 2018. Price realization in E-mandi is more compare to prices in non e-mandi. In turmeric, 
potato, sunflower and cotton, it was Rs. 485, Rs. 183, Rs. 92 and Rs. 513 higher prices compare to prices in 
non e-mandi respectively. Majority of the stakeholders involved in e-mandi are satisfied with the different 
provisions of e-mandi. But, some of the components like participation of traders from different APMC 
market, lack of proper grading system and online payment system is not up to satisfactory level, which 
hinders the farmers to realize better prices for their produce.

Abstract No. 938

Training need assessment of extension personnel for core competencies : An analytical 
study from Kerala

Aiswarya S, Monika Wason, R N Padaria 
IARI, New Delhi, India 
aishuambady@gmail.com

Training need can be defined as the condition having perceived difference between ‘what is’ and ‘what 
should be’ in terms of knowledge, core competency skills and attitudes so that these gaps or needs 
can be fulfilled, in order to enable the extension personnel to perform their roles more effectively in 
their work organizations. Three training institutions: Community Agrobiodiversity Center (working 
under an NGO), SAMETI (working under State Department) and CTI (under State Agricultural University) 
were chosen. Purposive and Random Sampling were carried out for the study. The sample consisted 
of trainees from three different training institutes. Four different training programmes related to core 
competency development being organized during 2017-18 were selected purposively from each of 
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the three training institutes. Fifteen trainees for each training programmes were selected randomly 
with a sample size of sixty from each institute making one hundred eighty trainees as total sample size. 
Questionnaire was developed for the study. Personal interview and focus group discussion methods were 
tools for data collection. Eight core competencies were chosen for this studyviz., communication skills, 
subject matter expertise, professionalism, programme planning and implementation, leadership skills, 
resource mobilization, Information Communication Technologies , and managerial ability for developing 
the Training Need Index  and Skill gap analysis. ANOVA test revealed that there is significant difference 
between core competencies in different training institutes. Post hoc test with Duncan revealed that there 
is significant difference between three institutes in case of five core competencies communication ability, 
professionalism, programme planning and implementation, leadership skills and managerial ability. 

Abstract No. 939

An empirical assessment of farmer’s behaviour towards investment pattern in sub-
mountainous region of Punjab with particular reference to Hoshiarpur

Rohitsaini, Rajkumar, Gurlalsingh
Punjab Agricultural University, Ludhiana, India 
gurlal-aes@pau.edu

The present assessment was conducted in Hoshiarpur. It is an arid region and deep drilled tube-wells 
are the main source of irrigation. On demographic ground 60% of the respondent farmers were in age 
group of 40-60 with 70% living in joint families and 64% fall under the education category of Primary and 
Matriculation. Major crops of the region were maize (24.87%) and sugarcane (13.12%) in Kharif season and 
wheat (24.37%) and potato (11. 27%) in Rabi season. For the farmers the main sources of income were field 
crops (70.08%) and dairying (12.01%). The share of non-farm income was 17.91%. Farm investment was 
highest in machinery and implements (46.54%) followed by farm buildings (21.46%) livestock (16.06%) 
and irrigation structures (15.94%). In farm machinery and implements, tractors (57.81%) and tractor trailers 
(16.02%) were important part of investment. Under farm buildings the highest share of investment was 
on storage sheds (44.04%) followed by cattle sheds (36.07%). In irrigation structures, bore-wells (78.34%) 
and submersible motor (16.50%) were major investment. In livestock investment, buffaloes (59.10%) 
and cows (30.08%) were the important part of the investment by farmers. It was found that although 
the absolute investment has positive relation with farm size but the investment per hectare decreased 
as the farm size increased depicting the phenomena of economies of size. It was suggested that farmers 
can practice collective farming and government must setup more Co-operative Agro Service Centre to 
bring down the level of investment per hectare while keeping the income level intact

Abstract No. 950

Agricultural transformation through solar energy: The case of solar water pumps

Renjini V R, Girish Kumar Jha 
Indian Agricultural Research Institute, New Delhi, India 
renjini@iari.res.in

India receives about 5 trillion kWh/year of solar energy. As of January 2018,solar produces power of 20 
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GW which is around 23 per cent of the total power generated from the renewable energy sources. The 
Government of India is promoting solar power as major energy source for the country by proposing to 
generate 100 GW of solar power by 2022. In agriculture, use of solar photo-voltaic pumping system has 
got attention in recent times due to its long life and reduced maintenance cost. The solar water pumping 
system is one of the best options compared to diesel and propane-based irrigation system in terms 
of maintenance cost and greenhouse gas emission. An attempt has been made to compare technical 
and economic feasibility of solar powered irrigation system with that of diesel using the field data from 
Rajasthan by employing life-cycle cost approach. The comparison was done based on the economic life 
cycle of solar pump system of 20 years. Subsidy and tax components were not added as it is variant across 
time and space and cost of associated components like water tank, water distribution systems were not 
included. The analysis indicated that the capital investment of solar water pump set is 2-3 times higher than 
that of diesel pump set. The operation and maintenance cost of diesel pump system was found 4-5 times 
higher than that of solar system which is indicating higher efficiency for solar pump than diesel pump. 

Abstract No. 952

Perceptual pattern of organic farmers - Marketing domain

Priyadarshini Masani, Venkatapirabu Jegadeesan 
Tamilnadu Agricultural University, Coimbatore, India 
primasani05@gmail.com

Describing Rational Objective: The present study was undertaken to find out the perceptual pattern of 
organic farmers regarding the Marketing domain. The study was conducted in Coimbatore and Erode 
districts of Tamil Nadu. A total sample size of 180 organic vegetable farmers was fixed for the study. Based 
on the interaction with officials and by viewing the records and documents from the Directorate of Tamil 
Nadu Organic Certification Department in Coimbatore district and MYRADA KVK, Gopichettipalayam, a 
list of organic vegetable farmers was collected.  Methodology: A sample of 90 organic vegetable farmers 
from each district totally comprising of 180 organicfarmers were randomly selected as the sample for the 
study using simple random sampling. Result and Conclusion: Majority of the respondents expressed that, 
there was a high demand for organic vegetable (2.39), adequate buyers for organic vegetables (2.33) and 
moreover the organic farming incurred high cost because large quantities of organic fertilizer had to be 
transported (2.14). From the field survey, it could be seen that for more demand of organic vegetables the 
probable reason could be that the organic vegetables was recognized and  more and more consumers 
were realized on great taste and quality. Taste was a plausible reason for people to buy / prefer organic 
vegetables. But regarding marketing, it was underdeveloped in my study area and most of the farmers 
were not getting good price for their produce. They want little bit higher price for their produce.
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Abstract No. 967

Transforming groundnut cultivation: RUE driven FPO based technology delivery 
mechanism is a way forward

Narayanan G, A.L. Rathnakumar 
ICAR-Directorate of Groundnut Research, Junagadh, India 
narayanandgr@gmail.com

Among top three producers of groundnut in the world, India ranks 2nd in production with 8.2 million tons 
in 2017-18. Using resources and achieving high productivity is concerned India’s performance was low 
(1465 kg/ha, 2015-16). There needs a tailor made technology delivery system for each groundnut agro-
eco-social system. In this context, this study conducted among 120 farmers of Gujarat on resource-use 
efficiency and technical efficiencies among small and marginal farmers revealed that the determinants 
of output among these groups are land preparation, seed and post-harvest handling practices. Farmers 
use more seeds, machineries and labours at the time of land preparation and post-harvest practices. 
The frontier production function model on technical efficiency expressed about 24 to 37 per cent of 
output lose due to poor technical efficiency observed among 88 per cent of small and marginal farmers 
and the assessment on farm managerial abilities including knowledge on scientific practices revealed 
that majority (80-90%) fell on medium categories. As policy recommendations, to have efficiency in 
production system Resource Use Efficiency (RUE) driven and Farm Producers Organization (FPOs) targeted 
technology delivery system may be promoted. Accordingly, this paper discusses the right technologies 
to be targeted by technology delivery mechanisms and capacity building areas among youth farmers 
for higher productivity and value additions at village level. Hence, Resource Use Efficiency (RUE) driven 
technology delivery mechanisms and value additions at village level by Farm Producers Organizations 
(FPOs) is a way forward for reducing cost of cultivation and doubling his/her farm income.

Abstract No. 993

Evaluating the economics of Integrated farming system under farmer first programme: 
application of difference-in-differences technique

R K Arora
SKUAST-Jammu, Jammu, India 
pawanvatsya@gmail.com

The Farmer FIRST programme of Indian Council of Agricultural Research (ICAR), New Delhi was launched 
in 51 locations across India during the year 2016, adopting the cluster villages with farmers to play a 
central role of partner in identification of research problem, prioritization, conduct of experiments and 
management in field conditions. In Jammu and Kashmir, Sher-e-Kashmir University of Agricultural Sciences 
and Technology of Jammu has implemented the Farmer First Programme in a cluster of 12 rainfed villages 
in Samba district of Jammu region.

More than 90% of farmers in the adopted villages are marginal and small. The cost of cultivation of these 
small and marginal farms often exceeds the returns which poses a threat to the economic viability of 
farms. As a part of the continuous effort to address all the relevant issues and to make the small farms 
more remunerative and sustainable, SKUAST-Jammu demonstrated recommended Integrated Farming 
System Models under ‘Farmer FIRST’ programme’ over an area of 0.5 hectares, which includes different 
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enterprises, namely maize, wheat, marigold, backyard nutritional kitchen gardening, backyard poultry, 
livestock, Mushroom cultivation besides components of natural resource management. The quasi 
experimental technique namely Difference-in-Differences was used to assess the impact of IFS model 
demonstrated under the project. The average annual household (farm) net income per hectare, after the 
implementation of Farmer FIRST Programme has been raised from Rs. 305908/- to Rs. 628300/- with an 
average increment of Rs. 322392/-. Besides farm income, 260 additional employment days have been 
generated due to diversification of farm enterprises.

Abstract No. 1011

New paradigms in diffusion of innovations focus on situational and government role

Chandre Gowda M J1, Shrishail Dolli2, Durga Prasad M V3, Saravanan D4

1ICAR Agricultural Technology Application Research Institute, Bengaluru, India. 2University of Agricultural Sciences, 
Dharwad, India. 3Institute of Rural Management Anand, Anand, India. 4Samuha NGO, Bengaluru, Iraq 
maravalalu@yahoo.com

Research in diffusion of innovations has been conducted in wide ranging areas or fields like agriculture, 
education, public health, marketing etc. Study conducted with 787 farmers inGujarat and Karnataka 
in diversified agro-climatic situations covering innovations in Varieties/Hybrids, Micro-nutrients, Pest 
management and Irrigation methods in 5 crops revealed new paradigms of diffusion. Time taken for 
diffusion of the same innovation differed between neighboring villages disproving the theory that 
innovation attributes decide the diffusion rate. Diffusion of varietal innovation was “fast and stable” as it 
reached saturation within 3 to 5 years, and continued unchanged for years. “Fast and replacing” diffusion 
was noticed for hybrid maize as ruling hybrid was replaced fully within a span of five years in Karnataka. 
Whereas, diffusion of sprinkler irrigation among farmers is still an ongoing process even after 15 years. 
Dependency on the availability of government support was the reason for this “slow and steady” diffusion. 
On the contrary, situational factors influenced the diffusion rate of micro-irrigation for potato farmers in 
Karnataka where soils in one village supported farmers to embrace micro-irrigation fully while the soils 
in the other village didn’t, indicating a “slow and low” diffusion process. Majority farmers adopted 2 to 5 
innovations in each crop and more than 10 per cent of farmers adopted six or more innovations. Further 
probe in to innovation decision making process revealed that same farmer had varied innovativeness 
for different innovations. Thus, categorizing farmers based on innovativeness of single innovation was 
also a flaw.

Abstract No. 1013

Productivity gains demonstrated through cluster frontline demonstrations of oilseeds

Malathi B, Prasad Y.G, Prasad J.V, Chari Appaji, Bhaskaran A, Jogamba N.S.R 
ICAR-Agricultural Technology Application Research Institute, Hyderabad, India 
malathizpd@gmail.com

Ministry of Agriculture and farmers Welfare launched Cluster frontline demonstrations (CFLD) on oilseeds 
programme under National Mission on oilseeds and Oil Palm (NMOOP) during rabi 2015-16 to showcase 
the production potential of newly released technologies on farmer’s fields in cluster approach (at least 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 841

Social SciencesDay-2 :  22 February, 2019

10 ha for each cluster)  at different locations. It involves detailed planning and monitoring of CFLDs 
by Krishi Vigyan Kendras, trainings to farmers, conduct of field days and distribution of literature to 
create awareness on the latest technologies. A total of 12357 demonstrations covering an area of 4943 
hectares were conducted by KVKs functioning in Andhra Pradesh, Telangana, Maharashtra and Tamil 
Nadu states on groundnut, sesame, sunflower, castor, safflower, soybean, linseed and niger during the 
period from 2015-16 to 2017-18. Technology package included improved varieties (not older than 10 
years), seed treatment, sowing methods, use of micro nutrients, bio-fertilizers, resource conservation, weed 
management, pest and disease management practices under irrigated and rainfed conditions. In Andhra 
Pradesh, CFLDs increased the yields by 10.6% in groundnut, 31% in sesame and 21% in castor. Soybean 
demonstrations resulted in yield increase of 30.26% over check in Maharashtra. About 13% yield increase 
was recorded in demonstrations of castor against check in Telangana. In Tamil Nadu, the average yield 
increase registered under demonstrations was 33% in groundnut and 25.6% in sunflower.  The yields 
obtained in CFLDs ensured highest productivity gain over farmers’ practice indicating the potential of 
improved technology to increase the production targets in coming years and to reduce reliance on imports. 

Abstract No. 1019

Impact of intervention programme on rice production technologies among farm women 
of Assam

Pompi Saikia, Manoshi Baruah Deka, Manju Datta Das 
Assam Agricultural University, Jorhat, India 
pompisaikia.aau@gmail.com

Women play a vital role both in farm and household activities. They are actively participating in all range of 
agricultural activities including pre harvesting, and post-harvesting.  There is some evidence that despite 
the contribution made by rural women in agricultural production they are not being well served by existing 
extension system. They are in urgent need of understanding and acquiring new knowledge and skills on 
rice production process, so that they could contribute more effectively to production process. The present 
study was conducted to identify the knowledge of rural women of Assam about scientifically validated 
existing rice production technologies and dissemination of the same among themselves. A multi-stage 
purposive cum stratified random sampling design was followed covering 200 respondents for the present 
study. The study revealed that majority of rural women had very low level of knowledge in all the aspects 
of cultivation of rice crops, namely, variety and seed selection, improved nursery raising, site selection, 
land preparation and transplanting, crop management, harvesting and scientific processing. Three 
training programmes and one exposure visit were organized covering different aspects of rice production 
technology and post harvest processing where the knowledge of the respondents was found low and this 
intervention helped in improving the knowledge which was observed through feedback received from 
post training analysis at three different times with an interval of 30 days. The rural women were highly 
motivated to adopt improved rice production technologies in their field.
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Abstract No. 1071

Complimenting public extension services via farmer to farmer extension (F2FE): sharing 
some experiences

Mahesh Chander, B.P. Singh 
Division of Extension Education, Izatnagar, Bareilly, India 
mchanderivri@gmail.com

With the decline of public extension services for variety of reasons including budgetary constraints, 
pluralistic extension services especially community-based extension approaches have become increasingly 
important. One such approach is farmer-to-farmer extension (F2FE), which may be defined as the provision 
of information sharing and training by farmers to farmers, often through the creation of a structure of 
farmer-trainers, which are known as lead farmers, farmer-promoters, community knowledge workers 
and  depending on the context may imply different roles. Some creative farmers across India who are 
innovating and applying suitable technologies and practices developed by them or integrating in their 
farms the technologies developed elsewhere, are the role models to follow and complement public 
extension services. At Indian Veterinary Research Institute, farmer to farmer extension approach was 
also tried, informally utilizing the services of innovative farmers. The napier hybrid bajra was popularized 
by IVRI in big way during 2018, wherein, farmer to farmer extension approach was very successful. We 
found F2FE works well for farmers.  In Bareilly district, we have identified some progressive farmers who 
are doing well in general or on certain crops or livestock species. Some have developed expertise in 
sugarcane, herbs growing, mushroom, vermi-composting and organic mint cultivation, processing and 
even exporting certified organic mint oil. We regularly use their services in training other farmers and 
farmers feel quite comfortable in interacting with these farmer trainers. The F2FE approach needs to be 
tried in different locations, under different contexts, so that it could make more impact in bringing the 
much needed difference in farming.

Abstract No. 1079

Social media use in agricultural extension: Reflections from an experimental study

Devesh Thakur1, Mahesh Chander2

1CSKHPKV , Palampur, India, 2ICAR IVRI, Bareilly, India 
drdth4@gmail.com

Social media can dramatically reduce the transactional cost of information delivery in agricultural extension. 
Limited studies demonstrate the actual application of this tool on sharing farming related information 
to the farmers. In the current study, social media communication intervention was planned.  Facebook 
and WhatsApp groups were created among the randomly selected 96 farmers from eight districts in the 
state of Himachal Pradesh, India. Appropriate agricultural information was shared by investigator with the 
support of experts of State Agricultural University, state animal husbandry & agricultural department.  The 
groups were studied and data on type of information shared by farmers were recorded for six months. 
Over six months’ period, farmers shared 442 posts in the WhatsApp group. Of these, 34.16 percent of posts 
pertained to the queries on agricultural problems. Rests of the posts were of real-life photographs (20.59 
%), greetings (12.44 %) and irrelevant posts (7.47 %). Farmers’ sought solutions by posing numerous queries 
for problems related to animal husbandry (41.06 %)  agriculture (40.40 %), horticulture (13.25 %) and 
floriculture (3.97 %). Based on Rank Based Quotient analysis, the notable benefits were seeking solutions 
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to minimize crop and livestock losses, easy availability of information in multiple forms, regular learning 
and  social capital formation. High frequency of irrelevant posts, increased internet data requirements and 
poor internet connectivity were major perceived constraints. The study, therefore, recommends increased 
use of social media by stakeholders in agriculture with possible constraints and remedial measures.

Abstract No. 1082

Comparative economic analysis of seed production vis-à-vis grain production of paddy 
in Karimnagar district, Telangana

Govind Pal, Udaya Bhaskar K., Sripathy K.V., S.P.Jeevan Kumar, Ramesh K.V., D.K. Agarwal 
ICAR- Indian Institute of Seed Science, Mau, India 
drpal1975@gmail.com

Pa d d y  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  c e r e a l  c r o p s  o f  I n d i a  a n d  p l a y s  a  v i t a l 
ro l e  i n  t h e  n at i o n a l  fo o d  s e c u r i t y.  Pa d d y    i s  c u l t i v ate d    t h ro u g h o u t  Te l a n g a n a 
state,  providing  food  for  its  population,  fodder  to  the  cattle  and  employment  to the  rural  masses. 
The present study was based on primary data collected for 100 farmers from Karimnagar district of 
Telangana during the agricultural year 2014-15. Analysis of data shows that average land holding size of 
paddy seed farmers was 2.04 ha followed by grain farmers (1.27 ha) and district average (1.03 ha). The 
ratio of fixed and variable cost in paddy certified seed production was 32:68. Human labour was the major 
component of cost on inputs applied for seed production. The total cost in certified seed production of 
paddy was Rs. 57315 per hectare. The gross return and net return were Rs. 83150 and Rs. 25835 per hectare, 
respectively. The total cost of cultivation in paddy seed production was around 13.63 per cent higher 
than grain production while,  gross return was about 28.42 per cent and net return was 80.56 per cent 
higher in seed production than grain production. The cost on human labour, seed certification charges 
etc. mainly contributed to the increase in cost of certified seed production. The net return from paddy 
certified seed production was encouraging; therefore the area under seed production may be increased 
for higher profitability and timely supply of quality seed to the farmers.

Abstract No. 1112

Exploring the role of farmer producer organizations in enhancing farmer income

Rameti Jangir
National dairy research institution , NAVSARI, India, Navsari Agricultural University Gujarat, Navsari , India 
jangirsunil90@gmail.com

A Producer Organization (PO) could be a legal entity formed by primary producers, viz. farmers, milk 
producers, fishermen, weavers, rural artisans and craftsmen. A PO may be a producer company, a 
cooperative society or the other legal type that provides for sharing of profits/benefits among the 
members. The main aim of PO is to confirm higher financial gain for the producers through a company 
of their own. When all members of producer organization are farmers it is called as farmer producer 
organization. Through aggregation, the primary producers can avail the benefit of economies of scale. 
Producer firms will facilitate farmers participate in rising high-value markets, such as the export market 
and the unfolding modern retail sector in India. The withdrawal of the state from productive and economic 
functions, and changes within the organization of selling channels, threw new challenges for small-scale 
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farmers. In this environment of greater instability and competition, farmer producer organization and 
collective action of farmers can help to enhance farmers’ competitiveness and increase their agricultural 
income.

Abstract No. 1119

Production-nutrition disparity of indian states: The strength of agri-nutri linkage in 
retrospect

Sudipta Paul, Premlata Singh, Sangeeta V, Satyapriya, Lenin V, Muralikrishnan L, Sitaram Bishnoi, Sukanya 
Barua
ICAR-IARI, New Delhi, India 
sudiptaiari@gmail.com

India, the largest producer of milk, wheat and fruits, and the second largest producer of rice, pulses and 
vegetables in the world, with 194 million undernourished people, tops the ‘world hunger list’ as well. 
Existing evidences show that prevalence of under-nutrition among under-five children in the country is 
still considerably high. It clearly indicates that neither higher agricultural production nor high economic 
growth have been adequate in ensuring nutritional security of the country. Poor and hungry have hardly 
succeeded to benefit much from such a growth not being inclusive. The present paper discusses the 
production-nutrition disparity of Indian states and presents evidences regarding the factors affecting 
household level nutritional security. The magnitude of total food production has hardly been sufficient 
to ensure nutritional security of the Indian states, is evident from the present study. A case study 
conducted through household survey (n=120) in Bundelkhand region of India for understanding the 
extent of nutritional fundamentals being managed properly in farm households and thereby the factors 
governing management of the same have also been discussed in light of two major indicators, namely, 
household dietary diversity and household hygiene and sanitation. Two different indices were developed 
for measurement. The factors governing, have been attempted to be understood utilizing a regression 
framework. Although several public, private and voluntary organizations made significant efforts to spread 
family, health and nutrition education particularly in rural areas, those are discrete in nature, fulfillment 
being highly subjected to a raised level of family income and educational status. 

Abstract No. 1133

Cashew growers smiles now; the magic of extension in Tamil Nadu

Jayasankar Rajendran, Muthu kumar Rajaraman, Sneha Velmurugan 
Annamalai University, Chidambaram, India 
agrijayasankar@gmail.com

India is the largest producer of raw cashew nut in the world and Tamil Nadu is the sixth largest producer 
state in the country. Cuddalore, the cyclone prone district, ranked first in terms of production and 
productivity among the cashew growing districts in the state. In, 2011 the cyclone ‘Thane’ severely 
damaged the whole district. Almost 31000 ha were partially damaged and around 800 ha cashew orchard 
were completely vanished. The instantaneous traumatic effect took a heavy toll on the lives and livelihoods 
of cashew growers of district. The State Horticulture Department takeovers this challenge, frame and 
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implemented the various activities along with other supporting agents. They started campaign to create 
confident and conducted meetings to create awareness about the high density planting method in 
cashew instead of conventional method. Started to distributed cash for removal of roots and stumps in 
completely affected area, formed JLG’s, erected bore wells for drip irrigation, helped to getting electricity, 
distributed VRI-3grafts, supplied pulses seeds kit for inter cropping, distributed inputs, etc., To identify 
the impact of technological deliveries, the present study was taken up in to four blocks of district with 
a sample of sixty growers. The data collected with the help of well structured interview schedule. The 
findings registered, all the growers were satisfied with the relief functions. It completely explained the 
list of measures taken by the Extension functionaries of the Department and shown the present magical 
results of the major cashew cultivated district after the huge natural disaster.

Abstract No. 1135

Innovation in dairy: TEAM-CD (Techno-Economic Assessment of Commercial Dairy 
Farms)

Arti1, Smita Sirohi2, Chandan Kumar Rai3

1Ph.D. Scholar, DES&M Division, ICAR-NDRI, Karnal, India. 2P.S. and Head DES&M Division ICAR-NDRI , Karnal, India. 
3Ph.D. Scholar, Dairy Extension Division, ICAR-NDRI, Karnal, India 
atartithakur92@gmail.com

Techno-Economic Assessment of Commercial Dairy Farms is computer software that analyse the data 
and generate bankable project report. Indian dairy farming is moving toward the commercial dairy 
farming. To establish a commercial dairy farm, a huge amount of fund/ money is required. This software 
provides the techno-economic feasibility reports to the farmers, which will help them to take loan from 
the banks. This software includes sixteen modules, six input and ten output modules. Each module is 
having characteristic features and flexibility in its content. Input in the software is provided in three ways 
viz: fixed parameters, suggestive parameters and user keyed-in parameters. User has to fill information for 
various modules. The input modules are basic information of the project, cattle shed dimensions and costs, 
machinery requirement and costs, feed and fodder requirement and costs, manpower requirement and 
costs and other costs. The software generates the project report, when user reaches to the final module.   
The different output modules are as follows herd projections, feed and fodder cost projections, manpower 
projections, other cost projections, operational costs, total project cost, milk production projections, 
sales proceeds, financial analysis and loan repayment schedule This web application provides the project 
report for 10 to 500 animals. This software is based on the scientific principles of animal husbandry and 
economics and accommodates regional specificities. 

Abstract No. 1136

Entrepreneurial behaviors of farm women from Baghpat district
Shivani Singh, Ravi Shankar, Vinita Yadav, Satyapriya, Premlata Singh 
Division of Agricultural Extension, ICAR-Indian Agricultural Research Institute, New Delhi, India 
shinusinghwaliya@gmail.com

Providing food security has been focus of the Government’s planning and policy. Food security means 
availability of sufficient food grains to meet the domestic demand as well as access, at the individual 
level, to adequate quantities of food at affordable prices. Addressing food security cannot only be done 
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by creating awareness about nutrition and healthy food, capacity building interventions but to take it to 
another level an entrepreneurial approach is highly recommended. Global changes have created economic 
opportunities and women entrepreneurs have emerged as a distinct class. Their contribution to national 
economy is now substantial. Women entrepreneurship directly or indirectly decides the Nation’s economy 
and its growth. In India the development in women entrepreneurship had come a long way since it was 
systematically initiated in early 80s. To understand the attitude and acceptance of farm women this in line 
study was conducted in Mukari and Lehchhoda villages of Baghpat district, Uttar Pradesh with 60 farm 
women. The results revealed that two- third (58.33%) of farm women belong to medium entrepreneurial 
behavior.  Socio economic factors such as education, land holding, annual income, economic motivation 
and attitude towards value addition of agricultural produce and business aspect in agri-nutri food products 
show positive and significant relationship with entrepreneurial behaviour whereas information was found 
negative and significant relationship with entrepreneurial behavior. 

Abstract No. 1137

Rice fortification: Review study of enhancing nutrition security through fortified rice 
in nutritionally vulnerable states of India

Vinita Yadav, Shivani Singh, Ravi Shankar, Satya Priya, Premlata Singh 
Division of Agricultural Extension, ICAR- IARI , New Delhi, India 
viniyadav19@gmail.com

India has 194 million undernourished people and tops the “world hunger list” as well. Existing evidences 
show that prevalence of under- nutrition among under five children is considerably high in the country. 
According to many studies, rice is a widely grown staple food crop for half of the world’s population. For 
rice fortification, India has all the necessary ingredients that go into a successful fortification programme. 
This review study primarily focused on assessment of the status of rice fortification in vulnerable states of 
India. Study in Gajapati, Odisha, reflected that World Food Programme (WFP) successfully handed over 
a replicable model for fortification where iron-rich rice was served to school children under the Mid-
Day Meal programme. This pilot project helped reduce anaemia amongst school children, and was well 
accepted by the children in term of taste. It was estimated that with an additional cost ranging between 
Rs. 0.08-0.12/kg, the Government of Odisha will be able to provide fortified rice to all children consuming 
mid-day meals in Odisha. Another case study from Vizag where 61,000 children were fed fortified rice for 
more than a year under Mid-Day Meal scheme shown great acceptance among the children. Both the case 
studies concluded that distribution of fortified rice through centralized kitchens could be easily integrated 
and thereby making it feasible for large scale adaptation in order to address the problem of anaemia 
which is definitely a step ahead in combating malnutrition through fortified food distribution strategy. 
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Abstract No. 1150

Technological constraints of banana growers in Tamil Nadu and solving measures by 
extension workers

Muthukumar Rajaraman, Jayasankar Rajendran 
Annamalai University, Chidambaram, India 
auagrimuthu@gmail.com

Banana is an important fruit, representing about forty per cent of the world trade in fruits. It is also the 
fourth most important commodity at global level next to rice, wheat and dairy products. It is widely 
grown in India and has great socio-economic significance. It is a dessert fruit for millions and is used 
as staple food. It is otherwise called as ‘Apple of Paradise’. Because of its multifaceted uses, it is referred 
to as ‘Kalpatharu’ (Plant of virtues). In India, it is the second most important fruit crop both in area and 
production, accounting to nearly 12.9 per cent of the total area under fruit crops and over 37 per cent 
(16.81 million tonnes) of fruit production. To identify the constraints faced by the respondents in the 
adoption of recommended banana technologies, the study was taken up in seven taluks of Madurai 
District in Tamil Nadu with a sample of hundred and twenty growers. The data were collected with the 
help of well structured interview schedule. The respondents expressed twelve constraints, namely, heavy 
damage by wind, fixation of price by commission agents, high cost of labour, fluctuation in market price, 
inadequate extension support, lack of knowledge about pest and disease management, more distance 
of market from village, lack of transportation facilities, inadequate credit facilities, non-availability of 
quality suckers, non-availability of labour and high cost inputs in the adoption of banana technologies. 
The Extension workers from State Horticulture Department had given timely technological guidance to 
overcome the constraints.  

Abstract No. 1157

Communication characteristics of farmers and prioritization of information sources: 
Insights from hill regions of Uttarakhand

Kushagra Joshi, Sharad Joshi 
ICAR VPKAS, Almora, India 
kushagra.me@gmail.com

Farmers use different information sources and channels for seeking reliable, timely and relevant 
information on improved agricultural practices. Developing appropriate farmer educational and marketing 
strategies will depend on how farmer groups differ in their information search behavior. Understanding 
what information farmers need, how they search for their information, which sources they depend for 
accessing information can help in designing effective extension programmes. The study examined farmer’s 
communication characteristics with an intent to assess farmer’s accessibility and use of extension media 
and information sources for fulfilling their information needs pertaining to agricultural and allied activities 
in three hill districts of Uttarakhand state. A sample of 1318 farmers was selected  and questionnaire 
and interviews were used to collect data.  Interpersonal communication sources were used more by 
farmers as these were more easily available and accessible to obtain information related to agriculture. 
Informal sources like other farmer/neighbours/relatives and formal source such as  panchayat meetings 
constituted the most regularly used. Farmers perceived formal sources as most credible information 
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sources in comparison to the informal sources, though more informal sources were being used by farmers 
than the formal sources. Majority of farmers (43.93%) were categorised as low searchers. Gender, primary 
occupation, land size and education significantly affected search behaviour of farmers. Implications for 
policy and extension have been given for improving information dissemination among farmers of hill 
regions. Emphasis on extension system providing a context for the flow of authentic knowledge through 
authentic media among farming communities on an equal basis is emphasized.

Abstract No. 1164

Comparative economics of drip and conventional irrigation in groundwater use in 
Tumkur district of Karnataka

BJ Giridhar1, HN Singh2

1IARI, New Delhi, India, 2GBPUAT, Pantnagar, India 
giridharbj4@gmail.com

The study was based on survey of 80 areca nut growing farmers comprising of drip and conventional 
irrigated farms comprising 40 farmers each. Attempt was made to characterize the socioeconomic 
status, comparative costs and returns of groundwater irrigation. Descriptive statistical tools, costs and 
net returns are used as statistical tools. Average age of farmers in the area was found to be 47 and the 
average operational holding was found to be 6.19 acres and 99 per cent farmers were literates. Areca 
nut is the dominant horticultural crop and it occupied 56.54 per cent area to the total cropped area. 
Whereas, coconut, mango and banana occupied 20.37 15.93 and 7.26 per cent area to the total cropped 
area. Average annual income of farm households from different sources is found to be Rs. 4,49,995.50/- 
in which share of farm and non-farm income in total income is 61.00 and 39.00 per cent, respectively. 
Amortized costs and cost of cultivation for areca nut, coconut, mango and banana were calculated for 
both drip and conventional irrigated farms. Amortized costs per functioning well was 11.11 per cent 
higher in case of conventional irrigated farms. Cost of cultivation of areca nut was 15.94 per cent higher 
in drip irrigated farms, whereas in case of coconut, mango and banana conventional irrigated farms were 
having 3.52, 2.09 and 2.97 per cent more costs. Net returns from net irrigated area (per acre) were highest 
in conventional irrigated farms with Rs. 1,99,091/- compared to drip irrigated farms with  Rs. 1,44,837/- 

Abstract No. 1189

Gender targeting for dissemination of selected rice production technologies-a case 
from tribal village of Telangana State

Amtul Waris, Nirmala Bandumula, Mahender Kumar 
ICAR-IIRR, Hyderabad, India 
amtul.waris@gmail.com

The newly formed Telangana State of India has an impressive (46.5%) women agricultural workforce, of 
cultivators and agricultural labour contributing immensely to the agricultural sector. The women workforce 
is taking newer responsibilities of managing their farms as a high percentage of men are seeking non-farm 
employment. The present case pertains to the dissemination of selected rice production technologies 
to tribal farm women in Nalgonda District of Telangana State, India.Data on socio-economic profile of 
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the farmers and the economics of rice based cropping system was collected through personal interview 
method. The average area under paddy cultivation was 1.75 acres with respondents having 14 years 
of experience in paddy cultivation. The popular variety in the area was BPT 5204 (Samba Mahsuri). The 
major gaps in existing paddy cultivation practices of farmers were identified based on the bench mark 
survey and the subsequent interventions were demonstrated on fields of tribal farm women. Training 
programs were organized to demonstrate line sowing; integrated weed management and application 
of bio-inputs (biofertilizers and biopesticides). Front-line demonstrations (FLDs) have been organized to 
demonstrate GAP on fields of 50 tribal farmers in five Tandas of Deverkondamandal, Nalgonda District 
of Telangana. Breeder seed was distributed to tribal farm women for quality seed production. Data on 
dietary diversity was collected along with willingness to pay for micronutrient rich rice from tribal farm 
families. The gender targeting of technologies is more important now due to large scale migration of 
men to non-agricultural work.

Abstract No. 1192

Augmenting tribal farmer’s income through agricultural innovations in rice fallow 
areas of Chhattisgarh

Mooventhan P1, Jagdish Kumar1, Anil Dixit1, Sharma KC1, Sivalingam PN1, Amit Kumar Gupta2, Singh SRK3, 
Venkatesan P4, Uttam Singh1, Pankaj Kaushal1

1ICAR - National Institute of Biotic Stress Management, Raipur, India, 2Chhattisgarh Kamdhenu Vishwavidyalaya, Raipur, 
India,  3ICAR - Agricultural Technology Research Application Institute, Jabalpur, India, 4ICAR - National Academy of 
Agricultural Research Management, Hyderabad, India 
agriventhan@yahoo.co.in

Farmer FIRST Programme was initiated in the year of 2016 at ICAR-NIBSM  to enhance the tribal farmer’s 
sustainable income and livelihood options through implementing agricultural enterprises integration 
in the cluster of five tribal villages of Kasdol block of Baloda Bazar district, Chhattisgarh. Totally five 
modules were implemented, namely, crop based module, livestock based module, enterprise based 
module, horticulture based module and NRM based module to cover 500 tribal farm families. Under 
each module, interventions are selected based on the PRA results, agro-ecosystem analysis and following 
the customs and taboos of the target group. As a result, the interventions such as goat farming with 
Sirohi, Jamnapari and Barbari breeds, backyard poultry farming with Kadaknath breed, oyster mushroom 
production, Farmer Communication Centre (FCCs), low cost Azolla production, knowledge management 
systems with web portal, social media and mobile application, nutritional home garden through IIHR 
vegetable seed kit, drudgery reduction equipment for women farmers through Custom Hiring Centers 
(CHCs), Agro Processing Centre (APC) and eco-friendly pheromone trap technology to control the rice 
Yellow Stem Borer (YSB) played vital role in the additional income generation and brought tangible 
changes in the socio-economic condition of tribal farming community. In economic terms, additional 
income of Rs. 30,000, Rs.27,000 and Rs. 37,500/farm family has been generated through the introduction 
of rice fallow pulse crops such as Lathyrus (Prateek), Chick pea (JAKI 6218), Back gram (Azad - 03), Mustard 
(Indira) and Lentil (KLS - 218), superior goat breeds like Sirohi, Jamnapari, Barbari and Kadaknath backyard 
poultry respectively.
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Abstract No. 1207

Problems of farmers in non-adoption and discontinuance of climate resilient 
technologies in flood affected areas of Assam

Purnima Saikia1, Nagen Bordoloi1, Sunder Barman1, Anil Kumar Tripathi2, Rajumoni Bordoloi2

1Assam Agricultural University, Jorhat, India, 2ICAR-ATARI, Zone-VI, Guwahati, Guwahati, India 
purnima.saikia323@gmail.com

Flood is major problem of Assam which affects almost its all districts and annually 39.58 % area is damaged 
by flood.  In flood affected areas of Assam winter rice is mostly affected and finally huge loss of production 
takes place.  In order to cope up the losses, the state government has put tremendous effort to expansion 
area under summer rice as climate resilient technologies specifically in flood affected areas. The present 
study was conducted in Biswanathchariali district to examine the problems of farmers in adoption of 
boro rice cultivation practices as climate resilient technologies in flood affected areas of Assam. All total 120 
farmers were selected randomly from flood affected areas as respondents. The study revealed that extent 
of adoption of recommended cultivation practices of boro paddy was found below 35% for   majority of 
the respondents. “Lack of timely information related to climate resilient technologies”(WMS=2.50) and 
“poor implementation of IPM technologies” (WMS=2.50) were the major problem related to technologies in 
adoption of boro rice cultivation practices. Major Extension related problem “Poor and irregular extension 
service”(WMS=2.61) were reported by majority of farmers. To cope up with this situation Government 
should have definite extension policy to promote boro rice cultivation in flood affected areas is an urgent 
need, ICT based extension approach should be popularized in that areas for reducing the information gap. 

Abstract No. 1227

Optimization of crop enterprises for enhancing income and employment of farmers in 
Chittoor district of Andhra Pradesh

Madhurima Upadhyayula1, Sastry T V N2, Umadevi K3

1TNAU, Coimbatore, Tamil Nadu, India, 2ANGRAU, Tirupati, Andhra Pradesh, India, 3ANGRAU, Guntur, Andhra Pradesh, 
India 
madhurimaupadhyay@gmail.com

A study on “Optimization of crop enterprises for enhancing income and employment of farmers in Chittoor 
district of Andhra Pradesh” was carried out to examine the possibilities and prospects of increasing net 
farm returns and employment by better resource allocation through optimum crop mix under varied 
capital environments. Linear programming was used to develop optimum plans. Farmers were selected 
randomly and were post stratified into small (< 2 ha of dry land), medium (2-4 ha of dry land) and large 
(> 4 ha of dry land). Few variations were incorporated in the basic model to attain the objective of the 
study. The optimization models showed a tendency towards more capital and labour intensive as well 
as most profitable enterprises. A rational use of presently available resources at existing technology with 
restricted capital (model 1) would enable to realize the increase in net farm returns to the extent of 58.4, 
35 and 24.8 per cent among the small, medium and large farmers respectively. Adequate borrowing at 
existing technology (model 2) facilitated small, medium and large farmers to realize net farm returns 
higher by 9.5, 11.7 and 19.4 per cent over model 1 for the above said categories of farmers. The existing 
technology with relaxed borrowing (model 2) provided higher employments among all groups of farmers. 
This showed that there is scope for reorganizing the resources in order to increase the net farm returns.
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Abstract No. 1232

Transforming the price realization by farmers through Bhawantar Bhugtan Yojana: 
Lessons learnt from Madhya Pradesh

Shubhi Patel, Rakesh Singh, Yash Gautam, O.P. Singh 
Department of Agricultural Economics, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, India 
patel.shubhi4@gmail.com

Government policies have been biased towards cereals particularly rice and wheat (Subrahmaniam, 2018). 
But recently, the main objective of the government is to double farmers’ income by solving the twin 
problem of maximizing efficiency and ensuring equity in a sustainable manner(Doubling Farmers’ Income 
Vol.4). There is a need for reorientation of agricultural price policy on an urgent basis so that farmers can 
get a remunerative price for their produce (GOI 2015a). Bhawantar Bhugtan Yojana of Madhya Pradesh 
is bringing the marketing of certain foodgrains under government records but not through physical 
procurement. The study analyzed the pre and post implementation modal price and arrival comparison 
for soyabean and green gram for kharif 2016 and 2017 in APMC Jabalpur. The arrivals decreased for green 
gram by 46.4% and for soyabean by 80.39% leading to rise in average monthly modal price by 4.38% 
and 6.47% respectively indicating cartel formation by traders. The analysis revealed that registration 
increased by 183% in rabi 2017 in APMC Jabalpur indicating increase in coverage. Financial analysis shows, 
only 22% of the total value of Minimum Support Price was paid as deficit in Madhya Pradesh indicating 
reduced financial burden. It is suggested that farmers should be encouraged for registration and strict 
policy measures should be adopted to prevent cartel of traders in mandi. Keeping in view, the restrictions 
imposed by WTO Agreement on Agriculture and domestic marketing scenario, the new umbrella scheme 
PM-AASHA should be adopted with due care.

Abstract No. 1247

Economic efficiency of marketing of vegetables in Baijnath Regulated Market of district 
Kangra (H.P.)

Jyoti Chaudhary1, Prof Harbans Lal2, Prof. H.P. Singh1, Vinodhini C1

1Department of Agricultural Economics , Institute of Agricultural Sciences, BHU, VARANASI, India, 2Department of 
Agricultural Economics, Extension Education & Rural Sociology, CSKHPKV, Palampur, India 
jyotichaudhary2383@gmail.com

Agriculture marketing not only stimulates production and consumption but also accelerates the pace of 
economic development. The present study was conducted in Baijnath regulated market of district Kangra of 
Himachal Pradesh. The market fee was found to be the main source of income in the market. The vegetables 
produced in the region were sold through four channels. The price spread of vegetables with respect 
to various marketing channels has indicated the producer’s share has an inverse relationship with the 
number of intermediaries. The channel-II (Producer-commission agent cum wholesaler -retailer-consumer) 
was found to be a more preferred channel as 57 per cent produce was sold through this channel. But the 
efficiency of this channel was the lowest among all the four supply channels on account of the higher 
number of marketing intermediaries in this channel. The farmers’ share in marketing channel IV (Producer-
Consumer) was maximum as produce was sold directly to consumers. Since a large number of farmers 
follow the supply channel-II for marketing which is less efficient, modern market infrastructure may be built 
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to bring efficiency in the marketing of vegetables. Besides, there is a dire need for strict implementation 
of various provisions of Marketing Regulation Act and curbing malpractices of middlemen like charging 
double commission from the traders and farmers, so that farmers get a fair deal and remunerative prices.

Abstract No. 1278

WhatsApp: A popular medium for dissemination of agricultural information to rural 
community in India

Gudappa Aralikatti
SRS of ICAR-NDRI, Bangalore, India 
guddappaaralikatti@gmail.com

At present in rural India, farmers are involved in agriculture and serve as source of food for increasing 
population, raw materials for industries, revenue for the country, employment source for the majority of 
people. The farmers are in need of information to achieve maximum output in agriculture, such as local 
and international market prices, transportation and its systems, agriculture innovations and cultivation 
techniques, storage and processing, seedlings and its rate, plant diseases, etc. These vital information are 
provided by new media (smart phones) through social networking sites such as WhatsApp, Facebook, 
Hike,Websites, Computer Multimedia, DVDs and YONO payment platform by State Bank of India. After 
Digitalization (1st July 2015) in the country, the smart phones are playing crucial role in development of 
agricultural farmers to improve the production and productivity of cultivation, empowering the rural 
community, digital timely and targeted delivery of information as well as services, and promoting digital 
literacy. In recent years (2014 onwards), an instant messaging platform namely, WhatsApp became a 
good source to share and upload diverse agriculture information across different parts of India via text, 
voice, video, text cum voice, text cum video messages at different dialects. In Organized and Unorganized 
institutions like, farmer and farm women working groups, universities, KVKs, NGOs and private sectors in 
relation with agriculture are creating WhatsApp group in the smart phones which is backed by experts’ 
team. This group is ensured to improve the quality of advice offered to the farmers.

Abstract No. 1279

Changing scenario of vegetable farming in hills: a case study of Kangra district of 
Himachal Pradesh

Rashmi1, M.S. Pathania2, H.P. Singh1

1Department of Agricultural Economics, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, India, 
2Department of Agricultural Economics, Extension Education & Rural Sociology, College of Agriculture, CSKHPKV, 
Palampur, India 
Rash6222@gmail.com

Agriculture is considered as mainstay of livelihood for two-third of rural population in Himachal Pradesh. 
About 88 percent land holdings are marginal and small. Growing of food grain crops are not profitable. 
Therefore, farmers are diversifying their cropping pattern towards vegetable crops. Vegetables produce 
more biomass per unit area and fetch more prices per unit production. The demand for vegetables 
is steadily increasing over the years due to awareness among the people about its nutritional value 
and economic security. Therefore, the present study has been undertaken in Nagrota Bagwan block 
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of Kangra district to study the economics of major vegetable crops and problems faced by vegetable 
growers. Three stage random sampling technique was used to select a representative sample of 60 
vegetable growers. The net returns were positive for different kharif and rabi crops even when the cost 
of family labour was included. The B-C ratio was greater than one indicating that vegetable farming 
is a profitable business. Increasing returns to scale was noticed in most of the crops. Among    Kharif 
vegetables, cucumber (89%) showed the highest margin of safety and cauliflower (92%) among Rabi 
vegetables. The major problems reported by the vegetable growers were unavailability as well as high 
wages of labour, non-remunerative prices of produce and inadequate training facilities etc. The study 
suggested to diversify cropping pattern towards vegetable crops in order to increase the farm income.

Abstract No. 1282

Economic benefits of conservation agriculture in south Asia; A meta-analysis

Ankita Kandpal1, Kiran Kumara T M2, Suresh Pal3

1ICAR-VPKAS, Almora, India, 2ICAR-CSSRI, Karnal, India, 3ICAR-NIAP, New Delhi, India 
kanday48@gmail.com

South Asia has a fairly good economic growth rate and has less than 2 per cent of the world’s total land area 
and 14 per cent of the global agricultural land. However, the region is suffering from vagaries of climate 
change and deterioration of natural resources which poses a serious threat to sustaining agricultural 
productivity. Further, conventional agricultural system though beneficial in terms of higher crop yield but 
often leads to degradation of soil fertility coupled with excessive use of nutrients. Conservation agriculture 
(CA) practices provide the scope for curbing the consequences of climate change by its resource saving, 
emission and cost reducing potential. Present study was conducted to draw general conclusions about 
the impacts of conservation agriculture and the role of crop, soil and climate specific factors influencing its 
magnitude.  The meta-analysis results indicate that the impact of conservation tillage vary over the crops, 
soils and climate type. There is yield disadvantage in conservation agriculture in relation to conventional 
tillage in short period (<3 years) but it dilutes as the duration increases. Further, CA provides better yield 
in wheat, maize, pulses and other crops as compared to rice. The relative crop yield under conservation 
tillage is higher in silty loam, silty clay loam, clay loam and sandy clay loam than the sandy loam soil. There 
was a significant positive impact of irrigation, soil cover and nitrogen application on the performance of 
conservation tillage. However, there is no statistically significant impact of crop rotation and rainfall on 
relative crop yield under conservation tillage.

Abstract No. 1330

Mobile app for backyard poultry production

Swetha R1, Suresh B N2, Shivakumar M C2, Manjunatha L2, Girish B C2

1Karnataka Veterinary Animal and Fisheries Sciences University, Bidar, India, 2Veterinary College, Hassan, India 
swethasuresh.kmds@gmail.com

Despite the existence of commercial poultry production from five decades, backyard poultry farming 
continues even today since this system provides livelihood support, gainful employment and nutritional 
security to the population living in rural areas especially to women. However, small scale poultry keepers 
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are constrained in access to information, obtaining credit, marketing, transportation and other facilities. 
In this context, information and communication technologies plays an important role in transferring 
information and knowledge to farmers to improve their farm production and even to get better price 
for their produce. In this direction, an android based mobile app was developed to promote backyard 
poultry farming. The knowledge base of this app consists of more than 30 parameters and clustered into 
7 modules viz., introduction, breeds, housing, feeding, health care, poultry products and economics. 
The module ‘Introduction’ consists of need backyard poultry farming, its utilities and advantages as sub 
modules. ‘Housing’ module includes poultry house construction, equipment and shelter management 
including brooding and hatching. Module ‘Health care’ consists of common viral, bacterial and parasitic 
diseases of backyard birds, bio-security and control measures as sub modules. ‘Economics’ module includes 
economics of backyard poultry farming and marketing of poultry produce. Through user-interface, the 
user is allowed to query and contact us for the required information. The proposed app will be useful for 
farmers, extension workers, para vets, poultry entrepreneurs and to persons involved in poultry farming for 
instant accessing for the required information on various scientific backyard poultry production practices.

Abstract No. 1343

How demonstrations of KVK bringing productivity enhancement and equitable income 
distribution at village level?

AmrishVaid, Pawan Kumar Sharma, Vishal Mahajan, BerjeshAjrawat, Anamika Jamwal, Vijay Kumar 
Sharma, Saurav Gupta, R.K. Arora 
SKUAST-Jammu, Jammu, India 
pawanvatsya@gmail.com

National Innovations in Climate Resilient Agriculture (NICRA) project has been implemented by Krishi 
Vigyan Kendra, Kathua under the administrative control of Sher-e-Kashmir University of Agricultural 
Sciences & Technology of Jammu (J&K). NICRA project sponsored by ICAR was implemented by KVK Kathua 
under Technology Demonstration Component (TDC) in the year 2011 in Said and Sohal villages of NICRA 
project. The major components implemented includes Natural Resource Management, Crop Production 
Interventions including Short duration varieties and drought tolerant varieties, Nutritional gardens, crop 
diversification etc. All the efforts have been directed towards demonstration of recommended rainfed 
technologies in the selected villages through organization of OFTs, FLDs, extension activities and trainings. 
In the baseline survey, farmers of the village demanded such rice varieties that are resistant to moisture 
stress and can yield well under drought conditions. Keeping, the farmers demand into consideration, Krishi 
Vigyan Kendra Kathua introduced NDR-97 variety of rice in the village under the NICRA intervention of 
drought tolerant and short duration varieties. The variety introduced by KVK Kathua in the kharif season 
of 2015 has gained popularity in the targeted and adjoining villages. KVK has received more than 100 
queries about the technology and farmers are really enthusiastic about the traits of the variety. The 
recommended package of practices for rice crop has resulted in enhanced income at farm level and 
equitable distribution of income among rural households at village level. 
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Abstract No. 1345

Socio-economic assessment of public extension system in India

Rabindra Padaria, Sujit Sarkar, RR Burman, Shantanu Rakshit, Priti Priyadarshni, Sanjoy Bandyopadhyay 
IARI, New Delhi, India 
rabindrapadaria@rediffmail.com

At present a pluralistic system of extension is operating in the country where the partners from public, 
private and corporate sectors are engaged in providing services to the farmers. There is a need to study 
their efficacy, efficiency and sustainability. The documentation and assessment of innovative extension 
initiatives for effective dissemination of information and technology as well as capacity building 
of farmers were carried out through survey in the states of Maharashtra, Karnataka, Uttar Pradesh, 
Bihar, Rajasthan, Odisha, Jharkhand, Madhya Pradesh and Haryana. Extending the reach of research 
institutions and convergence of players in farming through Krishi-Mahotsava, linking farmers to markets 
through Dhanyamahotasava and value chain development, collectivization and empowerment through 
community organizations, partnership among multiple extension agencies, experiential learning through 
farm schools and farmers’ field schools, technology dissemination through school children, etc were 
the salient observations. Krishi Mahotasavas have been effective in enhancing the rate of technology 
adoption. Implementation of Agricultural Technology Management Agency (ATMA) has been effective in 
convergence of the line departments, convergence of activities and sensitizing the farmers about latest 
developments in agriculture with exposure visits. KKV system has been effective in accelerating the pace 
of technology adoption with regular FLDs, training and other extension activities. KVK and ATMA have 
linkages with respect to technology backstopping by the former. Market-led extension through direct 
linking of farmers to consumers like Dhanya Mahotasava is effective in higher remuneration to farmers and 
savings for consumers. Farmers’ association based extension models have been effective in remunerative 
return by cooperative marketing and management. 

Abstract No. 1364

Generalized row-column designs for comparing test treatments with a control treatment 
for agricultural experiments

Anindita Datta1, Seema Jaggi1, Cini Varghese1, Eldho Varghese2, Arpan Bhowmik1, Mohd Harun1

1ICAR-IASRI, New Delhi, India, 2ICAR-CMFRI, Cochin, India 
aninditaiasri@gmail.com

In agricultural experiments, where there are two sources of variation in experimental units that may 
influence the response variable, row-column designs are used. When the number of treatments is large 
with limited experimental resources, Generalized Row-Column (GRC) designs are used where there is 
more than one unit in each row-column intersection. The GRC designs developed in the literature are 
to study all possible pair-wise treatment comparisons. There may arise experimental situations where 
it is desired to compare test (new) treatments with control (existing)  and the interest is to estimate the 
contrasts pertaining to test treatments with control with as high precision as possible. Hence, Generalized 
Row-Column (GRC) design balanced for comparing test treatments with a control have been defined 
and a series of partially balanced GRC designs for comparing test treatments with a control has been 
developed in which the contrast of test treatment versus control treatments is estimated more precisely.
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Abstract No. 1369

Technological interventions for enhanced producitivity, income and employment 
generation in agriculture

Rajesh Kumar Sahu
Indira Gandhi Krishi Vishwavidyalaya, Raipur, India 
rajesh_gvp@rediffmail.com

In agriculture, knowledge and decision-making capacity determine how production factors – soil, water 
and capital – are utilized. Agricultural extension is central in formulating and disseminating knowledge, 
and in teaching farmers to be competent decision makers. Therefore, extension plays an important role 
in most of agricultural development projects. Agricultural extension is part of a system of actors who 
influence farmers’ decisions. It includes, agricultural researchers, political authorities, farmer organizations, 
non-governmental organizations (NGOs), farmer training centers and the media. These actors assume 
the functions of research, information dissemination, training and so on. The primary goal of agricultural 
extension is to assist farming families in adapting their production and marketing strategies to rapidly 
changing social, political and economic conditions so that they can, in the long term, shape their lives 
according to their personal preferences and those of the community.  The task of extension, thus, is to 
improve interactions among actors within the Agricultural Knowledge System (AKS) so that farmers have 
optimum access to any information that could help them enhance their economic and social situation. 
There are nowadays numerous technological interventions being identified, developed and being utilized 
for enhancing productivity, the overall income of the farmers and also for the employment generation in 
the rural areas.  Training being one of the most important one of them, is the acquisition and development 
of those knowledge, skills, techniques, attitudes and experiences which enable an individual make his 
most effective contribution the combined efforts of the team of which he is a member.

Abstract No. 1380

Constraints faced by agripreneurs of U.S.Nagar district of Uttarakhand

Sandeep Kaur, V.L.V Kameswari
G.B.P.U.A.&T., Pantnagar, India 
sandy160994@gmail.com

Agriculture is the backbone of Indian economy. In this changing World scenario, agriculture is taking a 
new shape and expanding its scope beyond the limits of mere crop cultivation and animal husbandry 
for livelihood of rural population. Activities like diversification, value addition, precision farming, high 
tech agriculture, agripreneurship, global marketing, organic farming, etc. are gradually getting due 
attention of people involved in redefining agriculture. Agripreneurship is a strategy that can lead to 
economic self-sufficiency of rural people.  Agripreneurship can generate employment opportunities in 
the primary sector, reduce migration to urban areas and can help in making villages self sufficient. Despite 
of several efforts to promote entrepreneurship in rural areas, ruralagripreneurs are very few in number 
because even though agripreneurs start entrepreneurial venture assuming high risk, they soon give up 
due to various constraints. So, a study was conducted on agripreneurs of Udham Singh Nagar district of 
Uttarakhand using case study method to identify various constraints faced by rural agripreneurs. It was 
found that majority of agripreneurs faced technical constraints while establishing or running the enterprise 
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followed by marketing constraints. Other than these constraints, there were psychological constraints, 
socio- cultural constraints, information related constraints, financial constraints, administrative constraints 
and managerial constraints which were faced by the agripreneurs in running the enterprise smoothly.

Abstract No. 1384

A study on status of nutritional security of rural households in Meghalaya

Sukanya Barua, Sangeetha V, Satyapriya, Premlata Singh, Lenin Venu, Sudipta Paul, L Muralikrishnan, 
Sitaram Bishnoi 
Indian Agricultural Research Institute, New Delhi, India 
sukanya.iari@gmail.com

Ensuring food and nutrition security is a challenge for India, given its huge population and high levels 
of poverty and malnutrition. About 44 per cent of children under the age of 5 are underweight, around 
half of pregnant women are anemic, and the majority of women do not have access to toilet facilities and 
safe drinking water. A study was undertaken on assessment of nutritional security of rural households in 
randomly selected Ribhoi district of Meghalaya as the state is having one of the poor nutritional status in 
country. Objective was to measure nutritional status of respondents through calculating food consumption 
score. Food consumption score on 13 different food group namely rice, wheat, pulses, tuber crops, 
vegetables, fruits, salads, egg, fish, chicken, red meat, and milk products was calculated by seven days 
recall method. It was found that majority of the respondents is having poor to acceptable level of food 
consumption score (97%). But consumption of protein (44 g approx.) was found to be quite satisfactory. 
Most of the respondents (82%) expressed difficulties in accessing safe drinking water. Hygiene/sanitation 
and physical activity are complimentary factors for nutritional security and ensuring healthiness of people. 
Hygienic practices of households and neighboring area were found quite satisfactory. High cost of food 
products and low purchasing power of respondents were main barriers towards healthy food consumption.
Promotion of kitchen garden, value addition in fruits and vegetables and adequate knowledge about 
nutrition among villagers can address challenges of nutrition security at least to some extent.

Abstract No. 1393

Management of saline soils by the farmers of Belagavi district of Karnataka

Shivananda P. Yarazari
Banaras Hindu University, Varanasi, India 
shivananda7063@gmail.com

The present study was conducted in Belagavi district of Karnataka state during 2017-18 to measure 
the knowledge and adoption of saline soils management practices by the farmers. A sample of 150 
respondents were purposively selected from Saundatti, Ramdurg and Athani taluks of Belagavi district 
by using random sampling method. The data was collected by personal interview method with help of 
structured schedule. The results revealed that as high as 41.33 per cent of farmers had medium level 
of knowledge on management of saline soils followed by low (34.67%) and high (24.00%). Majority 
(68.00%) of the farmers were having low knowledge on green manure and 32.00 per cent of farmers 
were having high knowledge. More than two fifth (42.67%) of farmers belonged to medium adoption 
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category followed by low (36.00%) and high (21.00%). Surface drainage was adopted by 80.00 per cent 
of farmers. Only 12.00 per cent of farmers have adopted bio-drainage. High initial cost for undertaking 
salinity management practices was the major problem in adoption process as it was expressed by 83.33 
per cent of farmers. Knowledge and adoption of saline soils management practices by the farmers was 
positively and significantly correlated with independent variables such as education, annual income, mass 
media exposure, extension contact, organizational participation, training received and farm resource 
base. There is an immediate need to improve the adoption behavior of farmers by developing a strategy 
for the supply of inputs on cost effective basis, if not on subsidized rates.

Abstract No. 1407

Effect of integrated nutrient management for sustaining wheat

Yogendra Singh1, Akhilesh Singh2, Kavita Bist1, Pargat Singh1, Pankaj Singh1

1KVK (IARI),Shikohpur, Gurugram, India, 2K.A.P.G.Collage, Allahabad, India 
ypicar2016@gmail.com

India ranks as second largest wheat producing nation after China and contributing approximately 11.9% 
to the world wheat production from about 12% of global area (USDA, 2010). The area under wheat 
throughout the world and in India has become nearly constant around 217.9 million ha and 26.9 million 
ha, respectively. Research studies have indicated that application of all the needy nutrients through 
chemical fertilizers have deleterious effect on soil health leading to unsustainable yields. One of the major 
constraints in boosting up the wheat production is the deleterious effect on soil health. Therefore, there 
is need to improve nutrient supply system in terms of integrated nutrient management involving the 
use of chemical fertilizers in conjunction with organic manures coupled with input through biological 
processes. Balanced fertilizer is the application of essential plant nutrients in light proportion and in 
optimum quantity for a specific soil crop condition. Integrated plant nutrient supply system could help in 
meeting the goals of balanced fertilization. It is commonly believed that the combination of organic and 
inorganic fertilizer will increase synchrony, enhancing the efficiency of the fertilizers, and reduce losses 
by converting inorganic nitrogen into organic forms but also reducing environmental problems that may 
arise from their use. Different kinds of organic materials such as FYM, animal manures, green manures, 
crop residues, composts, and industrial wastes have been used in wheat systems

Abstract No. 1410

An empirical analysis on the performance of protected cultivation in Maharashtra, India

Prakash P1, Pramod Kumar2, Amit Kar2

1ICAR-IARI, Delhi, India, 2ICAR-IARI, New Delhi, India 
prakashiari@yahoo.com

The paper has analysed the spatio-temporal changes in area, production and productivity of horticultural 
crops. In depth study was done to understand the performance of protected cultivation in Maharashtra. 
The results show that among horticultural crops, vegetables and fruits together contributes 90 per cent 
of the total horticultural production in the country. Further, we find that the performance of protected 
cultivation across states and regions has not been uniform, in spite of various government schemes 
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for promotion of protected cultivation. The state of Maharashtra has made a significant progress in 
horticulture sector and has benefited from various schemes. The evaluation of these schemes slowed 
down in its performance in recent years. Thus, it is suggested that the efforts need to be made further 
by government to enhance the performance of protected cultivation of horticultural crops to have a 
greater impact on the economy.

Abstract No. 1421

Adoption level of farm mechanization by paddy growers in Raichur District

Raghuprasad K P, Tanweer Ahmed 
GKVK, Bangalore, India 
kpraghuprasad@yahoo.co.in

The need of mechanization in rice cultivation is very much seen in order to address the problems like 
drudgery of animals, high cost of production, low working efficiency of farm labourers, low cropping 
intensity and above all the labour scarcity. The study was carried out in Sindhanur and Manvi taluks of 
Raichur district of Karnataka during 2017-18 to assess the extent of adoption level of farm mechanization 
by the paddy growers. A total number of 120 paddy growers were interviewed for the purpose. Ex post 
facto research design was employed for the study and appropriate statistical tools were used for analysis of 
data. The study revealed that about 42.50 per cent of respondents belonged to medium overall adoption 
category followed by high (32.50 %) and low (25.00 %). Further it was found that cent per cent of the 
respondents adopted combine harvester followed by usage of appropriate size of knapsack sprayer 
(80.00%). It was also found that 85.83 per cent of respondents were not following optimum depth of 
transplanting of paddy. 

Abstract No. 1442

Private Agribusiness Innovation and Research

Sanketh C V, Raghuprasad K P, Tanweer Ahmed 
University of Agricultural Sciences GKVK, Bengaluru, India 
kpraghuprasad@yahoo.co.in

Research and Innovation plays an important role for achieving growth in developing countries. But it is a 
global phenomenon including India that, growing demand for agricultural products is pushing up prices 
to record levels, but resources to meet demand are either declining or growing at slower rates. Equally 
productivity of major food crops is also levelling off. So, these trends generate demand for innovations 
to increase productivity of the major crops. Indian public-sector research, international agricultural 
research centres, public and private research tries to provide a flow of new technologies to the agriculture 
sector.  Innovation is a driver of economic growth and well-being of the countries. It is a dynamic, holistic 
process that generally occurs. Innovations in machinery, pesticides, fertilizers, poultry, and plant varieties 
have been very important to the development of modern agriculture in India. In a country like India with 
a huge population and diversified cropping pattern it is difficult to address the research and development 
needs through Public sector alone. So Private sector is very important to address these problems. But 
Private-sector R&D is still quite limited in India as compared to developed countries. If governments can 
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encourage the participation of Private Player’s by continuing to liberalize, allowing foreign firms to enter 
along with domestic firms and providing firms with a stable policy, regulatory environment, strengthening 
IPR and also removing barriers in investment, import etc. hence private research and innovation should 
be promoted.

Abstract No. 1443

Analysis of trends and growth of major food grain crops in Gorakhpur division of 
eastern Uttar Pradesh

Pallavi Shukla1, Sarvesh K Dubey2, Sunil Kumar1

1NDUAT, Ayodhya, India, 2ICAR IARI, New Delhi, India 
sarvesh.statistics91@gmail.com

In the present study an attempt has been made to find out trends and growth performance of major 
food grain crops in districts of Gorakhpur division in the state of Uttar Pradesh. The time series data 
pertaining to period from 2000-2001 to 2014-2015 on area, production and productivity of rice, wheat, 
arhar and total food grains for 4 districts have been utilized to study the growth trends and projection. 
The secondary data have been obtained from the Bulletins of Directorate of Agricultural Statistics and 
Crop-Insurance, Krishi Bhawan, Lucknow, Government of Uttar Pradesh. An analysis of annual average 
like simple and compound growth rates of production have been done in different crops in the division 
of Gorakhpur district. Regression analysis and other statistical techniques were used to identify important 
causal variables to growth and other important aspects. It was found that only Gorakhpur district has 
made progress whereas Maharajganj district have highest productivity and not progressed during the 
period 2000-2014. Similar situations were found with Kushinagar district. The results of regression analysis 
revealed that the production of Deoria district has been improved by fertilizer, gross value of product/
ha, and per capita electricity consumption.

Abstract No. 1445

Farmers innovations in agriculture

Sanketh C V, Raghuprasad K P, Tanweer Ahmed 
UAS GKVK, Bengaluru, India 
kpraghuprasad@yahoo.co.in

Development of agricultural sector is driven by innovation at all levels. Until recently, little attention 
was given to the new technologies, management practices and institutions that farmers and farming 
communities have developed themselves over time within a local setting incorporating both learning 
from the experience of earlier generations and knowledge. In the course of time, farmers have come out 
with numerous innovations, which brought them good returns and made farming a sustainable practice. 
Farmers have developed new and low-cost technologies for sustainable production of crops and animal 
husbandry and for processing, packaging and preserving various farm products both for increased self-
life and better market opportunities. The ultimate aim of any farmers innovation is to solve the problem. 
Despite these, the innovations made by farmers have not received the recognition, which they deserve. 
Also, the property rights on the innovations made by the farmers have often been ignored. In order to 
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promote the development of farmers led skills as well as to protect their rights, it is necessary to recognize 
and further promote these innovations. The significance of farmers’ innovations, however, ranges from 
being useful only to the individual farmer, sometimes even limited to specific circumstances to a wider 
range of application that can be used by many farmers. In diverse agro-ecologies and situations, promotion 
of farmers’ innovative thoughts and actions would contribute significantly towards the sustainable 
development of agriculture. 

Abstract No. 1446

Perspectives of farm mechanization in India

Sanketh C V, Raghuprasad K P, Tanweer Ahmed 
UAS GKVK, Bengaluru, India 
kpraghuprasad@yahoo.co.in

Indian agriculture is experiencing shift from human and draft animal power to mechanical power due 
to high maintenance cost of draft animal power and increased wages of manual labour. The agriculture 
sectors’ value chain includes all the steps starting from land preparation to harvesting and post-harvest 
processing. For every stage in the production life cycle, use of machine enhances the efficiency and helps 
for timely operations. Farm mechanization not just reduces labour time and post-harvest loss but also 
helps to cut down production cost in the long term. Farm mechanization has been known to provide a 
number of economic and social benefits to the farmers along with 15 per cent increase in overall farm 
productivity. Farm mechanization is the process of developing agricultural machines and substituting 
this machine power for human and animal power in agricultural production practices So, the benefits 
of farm mechanization make it a crucial component of shaping the future of the Indian agriculture. 
Hence, it is necessary to prepare them to harness the benefits of mechanization through extension 
approaches.  Further it will also enable the farmer to raise more crops in a given year which helps to 
increase their standard of living by shifting from subsistence farming to modern farming. Hence it will 
act as one of the critical inputs in guiding all round development of the farming community

Abstract No. 1457

ICT competencies for 21st century extension personnel

Deepti Kothari, VLV Kameswari
G B Pant University of Agriculture and Technology, Pantnagar, Rudrapur, US Nagar, India 
deeptikothari15@gmail.com

Agriculture is the engine of growth and development of our country as more than 50 per cent of the 
population depends on it for livelihood. The grim challenge being faced by the sector at present is of 
decreasing production and productivity. So, in order to ensure sustainable development of the sector, 
there is a need to critically examine the current extension strategies and approaches and develop a 
framework for agricultural extension services. Extension services aim to strengthen the flow of information 
amongst the farming communities and research institutions stations using various approaches. One of the 
emerging approaches is ICT-enabled extension. ICTs have a promising role to play in making extension 
more diversified, knowledge-intensive, demand-driven and responsive to the information needs of the 
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farmers and creating a mechanism for bottom-up communication. Despite the enormous scope of use 
ICTs in extension work, little consideration is given to the knowledge and skills possessed by extension 
functionaries in the use of ICTs. The present study is being carried out in the state of Uttarakhand to 
identifying the existing and required level of ICT use competencies amongst agricultural extension 
personnel. For this purpose, a set of 45 ICT competencies were identified and standardized for grassroot-
level extension functionaries. The tool can be used for assessing the gap between existing and required 
set of competencies in use of ICTs by the extension personnel and deciding the training priorities. 

Abstract No. 1484

Innovative extension methodologies for transfer of agricultural technologies to the 
small and marginal farmers in developing countries

Umakanta Behera
College of Agriculture, Central Agricultural University (Imphal), Kyrdemkulai, Meghalaya-793105, Ri-Bhoi, Shillong, 
India 
ukb2008@gmail.com

Agriculture in South Asia is at cross-roads  and facing problems  of achieving sustainability, generating 
adequate income and employment for its vast farming population. The economic limitation of small-sized 
land operations is  main challenge to sustainable farming in the 21st century.   This calls for structural and 
organizational changes in managing the farm sector.  This article examines the different approaches 
traditionally used in agriculture for technology transfer in the South Asia and other developing regions, 
and advocates alternative approaches  namely  developmental farm model (DFM) via-a-vis Farmers’-
first scheme and Farm development card via-a-vis soil health card for effective transfer of agricultural 
technology. The transfer-of-technology model (TOTM) is a centrally operated top-down approach 
that does not give due consideration to a farmer’s situation, understanding and needs.  This has led 
to grow an opposite reaction  among  workers, that develop  a bottom-up approach in the way of the 
farmer-back-to-farmers model (FBFM) and farmers-first-and-last model (FFLM). The FBFM and FFLM  
are two such models, operated with   focus that the farmer’s problems and farm situation should be 
the major focus of agricultural research, technology transfer and other agricultural developmental 
efforts.  These  approaches have not been able to meet the expectations of planners and developmental 
agencies in the developing countries.  Another model namely the developmental farm model (DFM) is 
advocated. DFM is a holistic  and  bottom-up approach  appropriate to  improve livelihood and meet their 
multi-objective needs of the  small-holder farmers; considers  the resource-base, farm constraints  and 
market opportunity, while   treats  farm as an  industry.



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 863

Social SciencesDay-2 :  22 February, 2019

Abstract No. 1486

Discontinuance of agricultural innovations by farmers in U.S. Nagar district of 
Uttarakhand

Arpit Huria, VLV Kameswari 
G.B. Pant University of Agriculture & Technology, Pantnagar, India 
arpithuria@gmail.com

In order to explore the reasons and extent of discontinuance of agricultural innovations by farmers 
and boost the adoption rate, it is essential to understand their socio-economic, communication and 
psychological characteristics. Hence, a study was conducted in Udham Singh Nagar district of Tarai region 
of Uttarakhand to analyze socio-economic, communication and psychological characteristics of the farmers 
and find out their association with the extent of discontinuance of selected agricultural innovations. Five 
agricultural innovations viz. direct seeding of rice, application of bioagents, mushroom cultivation, 
poly-house cultivation and nutritional gardening were selected for the study. The findings revealed that 
there is a significant relationship between age, gender, caste, education, primary occupation, secondary 
occupation and information seeking behavior and the extent of discontinuance of selected agricultural 
innovations. However, no significant relationship was found between family size, size of landholding, 
income, social participation, attitude towards research station, economic motivation, innovativeness and 
risk taking ability and the extent of discontinuance of agricultural innovations.

Abstract No. 1494

Strategy and approach for doubling farmers’ income (DFI) by 2022

Pijush Kanti Mukherjee, Mahesh Chander
ICAR-Indian Veterinary Research Institute, Bareilly, India 
pkm_agronomy@yahoo.co.in

Based on our experience in working out the strategy document on DFI for Uttar Pradesh, the 
major approaches include re-orienting focus from intensification to diversification, sustenance to 
commercialization, and turning agricultural units to enterprises. The broad approaches are increasing per 
unit productivity, reducing cost of cultivation, increasing net-farm income from each unit and ensuring 
higher market return of the farmers’ produce. As increase in production alone is not adequate to increase 
the net income, therefore, post-production activities including harvesting, storage, transportation, 
processing and marketing are important to get remunerative returns. In this context, Agricultural Extension 
has to meet changing demands and the important extension approaches for addressing the challenges 
are Participatory Action Research, which deals with real problem solving research for farmers, Agricultural 
Knowledge and Information System for  linking rural people with institutions for utilizing agricultural 
technologies and information, Project Approach  to provide full support to farmers for production, 
marketing  and integrated farming system, Cooperative Farming where farmers pool their resources for 
activities, Scaling-up of Good Practices for higher cost-benefit ratio, impact on poverty reduction and 
sustainability, Farming System Development Approach for successful management of farm resources, 
ICT based Approach to harness relevant information technology without compromising local pattern 
of communication, Smart Farm Approach using Artificial Intelligence as agriculture is slowly becoming 
digital etc. There is an increasing need for innovative extension approaches those can result in higher 
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net returns. 

Abstract No. 1496

Comparative economics of sorghum production in irrigated and unirrigated condition 
of Maharashtra, India

Yash Gautam1, P.K. Singh2, O.P. Singh2

1Research Scholar, Department of Agricultural Economics, Institute of Agricultural Sciences, Banaras Hindu University, 
VARANASI, India 2Assistant Professor, Department of Agricultural Economics, Institute of Agricultural Sciences, 
Banaras Hindu University, VARANASI, India 
yashgautam37@gmail.com

The study was conducted on Sorghum using secondary data. It was collected from Directorate of 
Economics and Statistics. Maharashtra was selected as the study area. CACP cost concepts was used 
for estimating cost and income measures. Cobb Douglas production function was used to estimate the 
productivity of resources. Cost of cultivation in irrigated condition was Rs. 45640.95. Per hectare return 
from main product was Rs. 36439.29 and Rs. 18537.26 from by-product. Net return obtained was Rs. 9335.6 
per hectare. Average total cost of production per quintal was Rs. 997.92. The net return over cost A1, B1, 
B2, C1 and C2 was estimated to be Rs. 27754.86, Rs. 27267.80, Rs.18103.21, Rs. 22649.37 and Rs.13484.78 
respectively. For unirrigated condition, cost of cultivation was estimated to be Rs 32413.073. Per hectare 
return from main product and by-product were Rs. 21988.83 and Rs. 13842.74 respectively. Net return 
obtained was Rs. 3418.497 per hectare. Average total cost of production per quintal was Rs. 911.592. The 
net return over cost A1, B1, B2,C1 and C2 for unirrigated condition was found to be Rs. 15095.89,  Rs. 14775.37, 
Rs. 8802.25, Rs. 12338.26 and Rs. 6365.14 respectively. Regression analysis showed that the coefficient 
of elasticity of production of human labour, machine labour and fertilizer was positive and significant 
in both conditions. The coefficient of elasticity of irrigation was found to be positive and insignificant 
in irrigated condition. The sum of the regression coefficients of variables in irrigated and unirrigated 
condition showed increasing returns to scale.

Abstract No. 1497

Analysis of total factor productivity growth of maize in India

Swapnil Gupta1, P.S. Badal2, Saket Kushwaha3

1Research Scholar, Department of Agricultural Economics, Institute of Agricultural Sciences, Banaras Hindu University, 
varanasi, India, 2Professor, Department of Agricultural Economics, Institute of Agricultural Sciences, Banaras Hindu 
University, varanasi, India, 3Professor, Department of Agricultural Economics, Institute of Agricultural Sciences, 
Banaras Hindu University, Varanasi, India 
swapnilgupta.bhu@gmail.com

The study determines the total factor productivity (TFP) growth of maize in India. The period of study 
was 2003-04 to 2013-14 conducted on Andhra Pradesh, Bihar, Karnataka, Madhya Pradesh and the overall 
findings was estimated on India level. TFP was estimated using Non-parametric Data Envelopment Analysis 
(DEA) Model Malmquiust index. TFP measures the extent of increase in total output, which is not accounted 
for by increase in total inputs. Results revealed Andhra Pradesh has maximum TFP change 1.0240 and 
for the period of 2010-2014 there was a robust growth in the output index of maize which was mainly 
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because of increased input use which brought into inefficiencies in input use. A higher growth in output 
index coupled with almost parallel growth in input use index led to near stagnant TFP of maize in India. 
The analysis revealed that the annual growth in output as well as inputs use index has slowed down in 
recent decade. The higher output growth triggered by technological change has resulted in positive maize 
TFP growth in the recent period. Overall, TFP index of maize has grown moderately (1.9% per annum) 
in India. Also, the contribution of TFP to total output growth was negligible during early decades which 
increased fast and reached about 3%in the recent decade. This indicates that the productivity growth has 
been the main driver of maize production in India, nearly 3.1 percent of the total maize output growth 
was contributed by TFP India.

Abstract No. 1514

Estimation of marketable and marketed surplus of rice and wheat in Varanasi district, 
Uttar Pradesh
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The study was conducted in Pindra block of Varanasi district to estimate socio-economic condition and 
assess the marketed and marketable surplus of various categories of farmers using primary data. Age, 
gender, education, family income, occupation, family size and land holding parameters were used to 
evaluate socio economic status of farmers. Marketed and marketable surplus were estimated using total 
rice and wheat production, sale of rice and wheat in the market, consumption requirement and other 
needs. The percentage of marginal, small, medium and large farmers in the sample was 46, 28, 18 and 
8 percent respectively. Highest proportion of farmers was illiterate and above 50 years age. 72 percent 
farmers depended solely on agriculture while remaining were involved in allied activities like dairy etc. 
Family size of small and marginal farmers was comparatively large than other categories of farmers. 
Average rice production by marginal, small, medium and large farmers was 13.91 quintal, 40.07 quintal, 
86.11 quintal and 173.11 quintal respectively. Distress sale was most common in marginal farmers. 
Marginal farmers sold their produce mostly to local traders at low prices while large farmers traded with 
wholesalers at high price level. 39.37% of rice farmers and 34.27% of wheat farmers sold their produce 
below MSP. The average marketable and marketed surplus for rice was 14.34 quintal and 12.44 quintal 
while for wheat it was 11.61 quintal and 10.44 quintal. The average difference between marketable and 
marketed surplus for rice and wheat was 1.89 quintal and 1.17 quintal.

Abstract No. 1517

Role of social forestry in improving the livelihood of rural people

Hejbina Mehjbain Hussain, Rocky Pebam, K.K. Sarma, P.L.N Raju 
North Eastern Space Applications Centre, Umiam, Meghalaya, India 
mehzabinhezbina02@gmail.com

Forests are an important natural resources. With the economic growth and development, pressure on 
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the immensely valuable natural resource is increasing. The depletion of natural Forests  triggers many 
environmental and social problems. Of the many attempts that have been made towards conservation 
of our natural forest resources, Social Forestry (SF) has emerged as a champion. The people living in 
the rural areas, have lower incomes and are generally less prosperous than their urban counterparts. 
Because of this, Governments often attempt to promote rural development through the development of 
natural resources such as forests. Policies in developed countries tend to focus on increasing income and 
employment, whereas in developing countries rural development often has to meet with basic needs. 
However, when broader social and environmental considerations are taken into account, forests are 
considerably more important for rural communities. The utilization of forests resources could generate 
significant revenues for government that could be used for rural development. There are forests policies 
that aims to help rural communities. One such example is Joint Forest Management. Social forestry 
provides fuel,fodder,small timber etc. The Forests and Forests products are generating employment and 
income. Women also participate in various social forestry programs. The people are involved in various 
social forestry activities i.e. plantation and nursery development etc. From these they can improve their 
livelihood and alleviate poverty. This paper is an attempt to know how the rural people are benefited 
and can improve their livelihood from social forestry activities.

Abstract No. 1519

New confidence building measures in intellectual property rights realm in India

Sudhir Kochhar
ARS (Retd.) Ex-ICAR, New Delhi, India 
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There is suddenly a new horizon of intellectual property rights (IPR) enforcement seen in India, potentially 
attracting foreign investors. The Supreme Court of India sets aside a Delhi High Court Order on the non-
enforceability of a patent on gene sequence manifesting resistance to pink bollworm infestation on cotton 
held by Monsanto Company. The case is further sent back to the trial court to decide upon patent validity 
based on facts (evidence) and the law. Further, Govt of India decides not to enforce any price control on 
new drugs patented under the Patents Act, 1970 for a period of five years from marketing start date. This 
exemption also applies to drugs for treating rare or orphan diseases, and in analogy probably applicable 
to veterinary medicines too! These are huge confidence building measures with regard to enforcement 
of patents as well as exclusive marketing rights (EMR) to eligible Indians and foreigners alike. It is a big 
challenge maintaining their access to the economically weaker section of Indians; but with a hint at 
Ayushman Bharat scheme, this new challenge too could be met by the medical insurance sector. On the 
other hand, interpretation of biodiversity law continues to be a challenge in Uttrakhand and other states. 
A greater awareness and understanding is similarly required on how to boost farm economy by harnessing 
the geographical indications and trademark laws for trading registered agricultural goods. The progressive 
IPR realm in agriculture sector will be discussed in light of the sociological school of jurisprudence. 
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Abstract No. 1520

Challenges faced by trained agri-entrepreneurs
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SKUAST-K, Srinagar, India 
mushahean605@gmail.com

Entrepreneurship has long been hailed as an important   tool to reduce the poverty and promote 
economic growth of the country.  Entrepreneurship cannotes innovativeness, an urge to take risks in 
the  face of uncertainties and an institution, a capacity of seeing things  in a way which afterwards proves 
to be true. The present study was undertaken in Kashmir valley  to examine the challenges being faced 
by agri-entrepreneurs in managing  the enterprises. A sample of 110 agri-entrepreneurs was taken by 
simple  random sampling technique. A well structured interview schedule was  devised to collect the 
data from the selected entrepreneurs through  personal interview method. Analysis of data revealed that 
majority of  the entrepreneurs were middle aged, having 10+2 educational qualifications,  medium size 
family(5-8), medium annual income, low experience (upto  10 years), low use of source of information, 
high economic motivation  and high risk bearing ability. Majority of the entrepreneurs (66.36%)  started 
enterprise just after receiving trainings from the training  institutes and 33.64% started enterprise six 
months after obtaining  trainings. The major factors which contributed for establishment of  enterprise 
were self confidence (79.09%) and cooperation from the family   at the time of start of enterprise 
(86.36 %). Further it was also observed,  that independent variables age, education, family size, annual 
income,  economic motivation and risk bearing ability were positively and significantly  associated with 
the trainings received by the entrepreneurs.

Abstract No. 1527

Opinion leadership among farm women in hill region of Uttarakhand state, India

Neelam Basera, Neelam Bhardwaj 
G.B. Pant University of Agriculture and Technology, Pantnagar, India 
neelambasera18@gmail.com

Women are considered to play a vital role in the dynamic process of social change. Any development effort 
in this direction thus, requires sensitivity and understanding of women’s preferred style of communication 
and leadership. In the farming communities,informal leadership is of paramount importance because 
useful information disseminated by mass media only creates awareness. It is perhaps the interpersonal 
channels of communication which influences the actions and decisions of others. With reference to 
hills, where farm and home management rests on the shoulders of women as men have migrated to 
plains in search of better opportunities, women showed more dependency on interpersonal channels of 
communication, resulting in establishment of informal networks. It is within these informal networks where 
opinion leaders acts as the credible source of information. The present study was carried out in Uttarakhand 
state. A total of 298 farm women,177 respondents from village Badiyakot of district Bageshwar and 121 
respondents from village SabliTalli of district Tehri Garhwal were surveyed for sociometric responses. 
The data were analysed using UCINET and SPSS. An examination of communication networks among 
the respondents showed that twenty four respondents occupied the central position as the holder of 
influence with high in-degree centrality scores. Maximum percentage of the opinion leaders (58.34%) 
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showed low level of opinion leadership followed by 25 per cent and 16.66 per cent of opinion leaders 
who had high and medium level of opinion leadership. Only six opinion leaders exhibited strong opinion 
leadership and hence, consulted on agriculture issues by majority of the farm women

Abstract No. 1530

Impact of participatory video in agriculture extension

Ashima Muyal1, Gyanendra Sharma2
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Video is a useful means of sharing knowledge with farmers, scientists, extension workers, agricultural 
journalists and other rural development professionals. The attribute ‘participatory’  with video refers 
to the idea that people should not only be receivers but also the active producers of the messages. 
Participatory video as an extension approach is bringing together the local communities with their own 
knowledge and capacity for research on one platform with the researchers and other professionals. In lieu 
with limitations of wider communication gap in agriculture extension to solve the production problems 
of a large majority of small farmers there is a frantic search for alternative approach to develop useful 
technologies. There is a need to make farmers more active partners in technology development process. It 
is a useful means of sharing knowledge with farmers, scientists, extension workers, agricultural journalists 
and other rural development professionals. The paper highlighted the impact of participatory video in 
through specifically in agriculture through various cases. The functions and working of participatory 
video and its role in agriculture communication have also been studied. Finally, the study supports the 
use of participatory video as a means of knowledge sharing and information exchange among farmers 
and its future implication.

Abstract No. 1549

Enhancing the income of oilseed farmers through the adoption of improved technologies

GDS Kumar, SV Ramana Rao, C Sarada
ICAR-Indian Institute of Oil seeds Research, Hyderabad, India 
gd.satishkumar@icar.gov.in

India produced 7.5 mt of vegetables oils from seven annual edible oilseeds in 2017-18 but the domestic 
demand was around 23 mt  of oil per year. This demand has created a big gap between domestic production 
and consumption, which is being filled by import of vegetable oil of 15.5 mt (2017). Several technologies 
and management options have been developed by the respective All India Coordinated Research Projects 
(AICRP) on oilseed crops, that can increase oilseeds productivity and significantly enhance farmers’ 
income, but adoption of these technologies by farmers has been far less than anticipated. In order to show 
the productivity potential and profitability and transfer these technologies to farmers’ fields, frontline 
demonstrations (FLDs) were conducted by the scientists of AICRP on oil seed crops, voluntary centres, 
KVKs and NGOs. The demonstrations on whole package (12,029 acres) conducted in nine oilseeds crops 
during 2012-13 to 2016-17 were compiled and partial budgeting technique was used to understand 
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the economics of the demonstrations. Each demonstration on whole package is conducted in an area 
of one acre with improved technologies such as new cultivar, optimum seed rate and spacing, nutrient 
management and management of pests and diseases. The FLDs neighboring plot acted as the farmers 
practice. The results indicated the possibility of enhancing the income of oilseeds farmers by 32% with 
the adoption of improved technologies. Highest increase in income is observed in Niger (81.6%) followed 
by sesame and mustard (48% each) and rabi sunflower (43%).

Abstract No. 1555

Impact of Scientist -farmer interface in rainfed agro-ecosystem of NW Himalayan region: 
A case of farmers first project in Dehradun

Bankey Bihari, Madan Singh, Rajesh Bishnoi, Trisha Roy, Suresh Kumar , Lekh Chand, D.M Kadam, Lakhan 
Singh, S.S. Shrimali, U.K. Maurya, M. Muruganandam, S.K. Sharma, Rakesh Kumar, Anil Malik 
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In North West Himalayan region, farmers tend to face problems related to production and natural resource 
management due to steep slopes; fragile geology and frequent landslides which leads to high soil erosion. 
The present study was conducted with the objective of assess the impact of Farmers First Project on the 
livelihood of beneficiary farmers of study area. A sample of 300 farmers comprising 180 beneficiary farmers 
and 120 non-beneficiary farmers were selected through multi stage random sampling. To delineate the 
impact, ex-post facto research design, where with –without and before-after comparison on different 
aspects of Farmers First Project were carried out. With-without comparison revealed the significant 
difference between beneficiary farmers and non-beneficiary farmers on various aspects viz. awareness 
level, change in decision making behaviour, change in marketing behaviour, change in yield, change in 
income, change in cropping intensity and change in average annual employment days. Before –after 
comparison of beneficiary farmers, showed that there is a significant increase in crop yield, cultivable 
area and average annual employment days. Hence, there is a need of upscaling the project for inclusion 
of more numbers of farmers and securing their livelihood and also double the income of farmers. 

Abstract No. 1571

Development and progress of micro irrigation: Adoption and impact on farms of 
Rajasthan (India)

Sant Kumar1, Pramod Kumar2, Mohamad Awais1

1ICAR-NIAP, New Delhi, India, 2ICAR-IARI, New Delhi, India 
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The twin challenges of water scarcity and feeding to millions of growing population by the year 2050, 
is going to be a major challenge ahead for Indian agriculture. Keeping in view the limited resource 
availability, erratic rainfall, climate change, etc., there is a need to adopt innovative irrigation practices 
which require less water and save water. Micro irrigation scheme launched by the Govt. of India in 2006 
is an innovative irrigation practice. Over years the scheme has been upgraded into National Mission 
on Micro Irrigation in 2010 and to National Mission on Sustainable Agriculture in 2013. From 2015-16, 
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Pradhan Mantri Krishi Sinchayee Yojana has been initiated and all other irrigation schemes have been 
subsumed in it. Area coverage under MI reached to 8.6 million hectares  (Mha) in 2016, accounting 12% 
of the potential area (69.5 Mha) to be covered under micro irrigation. The main objective of this study is 
to examine adoption of micro irrigation and assess its impact on cropped area, yields, returns, etc. This 
study has employed both secondary and primary data. Primary data is collected from 240 farmers from 
Rajasthan for agricultural year 2017-18 (July-June). Results have revealed significant impact on cropped 
area, yield and returns on adopted farms. Results evinced that innovative method of micro irrigation is 
capable to transform Indian agriculture by providing water to every field; thus to transform much desired 
change and prosperity in rural areas. 

Abstract No. 1591

Adoption if soil and water conservation technologies in hilly regions of Uttarakhand

Pramila Chauhan1, Amardeep Chauhan2
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Technology is a boon of science on mankind. In agriculture, many technologies and improved practices 
had been developed in the course of time. These technologies in many cases were found to be confined to 
the research stations only because of lack of appreciable adoption. Although the whole country is facing 
a lot of problems in terms of its land and soil due to intensive agricultural practices, the conditions in 
hills is more severe as soil is prone to erosion, landslides, runoff and land is mostly undulated which also 
prevents efficient use of water. Thus the need was felt to study adoption of soil and water conservation 
technologies by the farming communities in hills of Uttarakhand to help them in proper utilization of 
water resources in farming alongside conserving the soil. The present study was designed to intervene 
into the extent of   adoption of soil and water conservation   technologies by the farmers in Dehradun 
district of Uttarakhand. Analytical research design was used for the study for   which 120 respondents were 
selected through PPS method and data was collected through Pre-tested interview schedule. Statistical 
techniques such as frequency, percentage, arithmetic mean, standard deviation, coefficient of correlation 
and t-test were used to analyze the data for meaning interpretation .The findings  revealed  55 per cent of 
the respondents had  low extent of adoption and only 9.16 per cent of the respondents had high extent 
of adoption about the technologies. 

Abstract No. 1592

Improved technology in soybean and groundnut by demonstrations and their impact 
on doubling the farmers’ income in Chandel district
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The present investigation was conducted on 95 demonstrations of Soybean  (Var. JS-335) and 45 
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demonstrations of groundnut (Var.  ICGS-76)  during 2010-2011 to 2017-18.The data were collected 
through structured interview schedule and with available records at KVK. The results revealed that higher 
average yield and percentage increase in front line demonstration was observed and attributed to the 
improved variety along with technology demonstrated through front line demonstration in soybean and 
groundnut crops. Economic analysis of yield performance of demonstrations revealed that on an average 
for the period under study, higher gross returns were recorded in soybean and groundnut demonstration 
with relatively higher benefit cost ratio. Further with additional cost of Rs.1598/ha and Rs.5216/ha in 
demonstration yielded additional net returns of Rs. 1352 /ha and Rs. 25215/ha with incremental benefit 
cost ratio of 7.50 and 5.02 in soybean and groundnut demonstration respectively attributing to higher 
profitability and economic visibility of the demonstrations. The mean knowledge and adoption scores 
of beneficiaries were higher comparatively than the non-beneficiaries. It was observed that majority of 
beneficiaries had medium to higher knowledge and adoption of soybean and groundnut production 
technology promoted through front line demonstration by KVK. This might be due to the concentrated 
educational efforts made by KVK scientists in implementation of front line demonstrations. Training 
attained, information seeking behavior, risk orientation and economic motivation characteristics of 
beneficiaries have exhibited positive and significant increase in knowledge and adoption of beneficiaries. 

Abstract No. 1606

Farmers’ knowledge and adaptation mechanisms to climate change in Odisha, India

Mohammad Aslam Ansari1, Usha Das2, Souvik Ghose3
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Climate change has emerged as a major challenge to agriculture productivity and is threatening to 
disrupt global food security. A research study was undertaken to find out farmer’s knowledge of climate 
change and adaptation mechanisms in the state of Odisha which has been severely affected by the 
climate extremes and disasters resulting in huge losses in agriculture productivity and food security. Two 
districts were purposively selected depending on climate vulnerability index. The study sought to assess 
the awareness and knowledge level of farmers on climate change and delineated the factors driving 
their knowledge. It has also assessed the adaptation and coping mechanisms of the farm households. 
Study findings indicated lower levels of awareness and knowledge about climate change among the 
farmers. Attributes like education, number of earning family members, income from farming, economic 
status of household, assets holding, mass media exposure together explained 66.60 % variations in 
knowledge level of farmers on climate change in one district. Similarly in other study area, multiple 
regression analyses revealed that age, education and income from non-farm activity determine 69.90 % 
variations in knowledge level of farmers on climate change phenomena. Farmers from both the districts 
have shown a strongly positive response towards adaptation of technological innovations to cope-up and 
mitigate the climate change scenario. The farmers’ crop adaption was mainly through crop diversification 
by land configuration, growing of short duration, tolerant (flood, drought, pest, disease) paddy varieties, 
field drains for efficient drainage, water harvesting and water saving irrigation methods. 
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Abstract No. 1612

Production, export and post-harvest management of vegetables in India.

Gurleen Kaur, Parminder Kaur 
Punjab Agricultural University, Ludhiana, India 
kaurguri428@gmail.com

The study entitled ‘Production, export and post harvest management of vegetables in India’. The design 
of the study was based on the secondary data during the period of 2017-18. The results revealed that the 
growth in area, production and productivity of total vegetables during the year 1991-2018 was (3.04%), 
(4.60 %) and (1.45%) respectively. India is the second largest producer of vegetables and its share in world 
production is about 10.8 percent. The percent share of India in the total world production of vegetables was 
highest in case of Okra i.e. 66.3 percent followed by brinjal (27%), onion (21.5%), potato (12%),cabbages 
and other brassicas (12.5%) and tomato (11.1%). Uttar Pradesh, West Bengal and Madhya Pradesh are 
the leading vegetable producing states. Nepal, Bangladesh, Sri Lanka, United Arab Emirates, Malaysia 
and U.K. are the major export destinations for Indian vegetables. Nepal receives bulk of India’s exports 
of cauliflower (80%), potato (77%) and peas (75%). Onion continued to be the dominant exporting crop 
among Indian vegetables. India is facing rejections and bans due to the presence of higher than approved 
levels of chemical residues, pest and bacterial infestation for the exports of vegetables such as Okra and 
Brinjal. Tomato was observed to incur the highest degree of post-harvest losses i.e. 12.44 percent during 
farm operations (sorting/grading and transportation) as well as in storage. Major focus should be on 
post-harvest management practices including better handling of produce, processing and cold-chain 
infrastructure should be developed. 

Abstract No. 1615

Constraints in utilizing awardee farmers for agricultural extension

Sujay Kademani, VLV Kameswari
G.B. Pant. University of Agriculture and Technology, Pantnagar, India 
meetbksujay@gmail.com

Despite a wide range of reform initiatives the coverage and quality of agricultural information provided to 
farmers is uneven. This has created a “knowledge gap” indicating the inefficiency of the system. The ratio 
of extension agents to farmer being 1:1162, it is imperative that the Indian extension system faces acute 
shortage of extension professionals (Dalwai, 2017). Analysing earlier extension reforms, it can be concluded 
that the system has failed due to lack of community involvement in planning and implementation. To 
bring about a change in behaviour and to uplift Indian agriculture, there is a need to involve “localites” in 
extension work. Progressive farmers can assume the role of para-professionals to make way for “Farmer 
to Farmer Extension” approach that can increase the efficiency and reduce workload of extension 
functionaries and ensure sustainability. Various institutes bestow progressive farmers with awards. Awardee 
farmers command certain amount of opinion leadership which has remained untapped. To plug these 
gaps and nullify shortage of professionals, the awardee farmers can be utilized as para-professionals, by 
taking advantage of their opinion leadership. However such an approach will not be free of bottlenecks 
and they need to be overcome for utilization of awardee farmers in extension work. A study was conducted 
in Karnataka to find out the constraints faced by awardee farmers in taking part for extension work. The 
study indicates that lack of infrastructure at farmers level is the major constraint. Other constraints include 
lack of financial resources to carry out extension activities and lack of communication skills.
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Abstract No. 1616

Arhar tickling the pulse of indian agriculture: A study of market integration and price 
transmission

Aniketa Horo, Jatinder Mohan Singh 
Punjab Agricultural University, ludhiana, India 
vandana.horo@gmail.com

It was in 2008-09 that India witnessed the sky-rocketing price of pulses due to the fall in pulse production. 
It is since then, that the price of arhar have never seen a downfall but have only risen. In today’s scenario, 
the common dal-roti is no more common for the common man. The present study was taken up to analyse 
the monthly wholesale prices of arhar, during 2009 to 2018, in the seven major arhar producing states of 
India, namely, Madhya Pradesh, Maharashtra, Karnataka, Gujarat, Uttar Pradesh, Jharkhand and Odisha. 
Decomposition of prices revealed that there is no common trend in the seasonal price index among these 
states. As expected, arhar being a kharif crop showed high seasonality index (SI) during the non-harvest 
period, except in Jharkhand, where the SI was highest during December, but no two states shared common 
months for highest or lowest SI. The coefficient of variation, coefficient of average seasonal price variation 
and Intra-year price rise were found to be lowest for Jharkhand and highest for Karnataka states. Johansen’s 
cointegration test was used to analyse the existence of linear deterministic trend amongst the spatially 
separated markets and to examine the presence of law of one price (LOOP). The maximum likelihood test 
indicated that most of the seven states are co-integrated, showing unidirectional movement of prices, 
while Gujarat and Jharkhand were showing bidirectional movement of prices. These seven selected states 
have confirmed the existence of LOOP amongst them thereby, nulling the transfer cost across them.  

Abstract No. 1619

Double purpose linseed –a viable option for doubling farmer’s income

Prabhakar Kumar Singh1, Pankaj Chopra2

1C S Azad University of Agriculture & Technology, Kanpur, India, 2CSKHPKV, Palampur, India 
pk_singh65@yahoo.com

Linseed (Linumusitatissimum L.) varieties grown for both seed and fibre are known as dual purpose 
linseed. Although, seed/oil type linseed is under cultivation in 16 Indian states, but the agro-climatic 
conditions of Kangra valley of Himachal Pradesh, the sub-mountain region of Punjab and low altitude 
subtropical region of J&K  are most suitable for dual purpose linseed because of the cool climate. Adoption 
of production techniques of dual purpose linseed will change the production status of linseed, which 
will  not  only  increase  the  income  of  farmers but  also  help  in  employment  generation and minimize 
the import bill. The stem of dual purpose linseed yields fibre of outstanding strength, fineness, luster, 
durability and water absorbing capacity which can blend with cotton, silk and wool. These valuable fibres 
are generally used to manufacture high value linen apparels and environment friendly. A good crop of 
dual purpose linseed can be obtained by adopting recommended varieties under irrigated situation (2-3 
irrigation) during the second fortnight of October using 40-50 kg seed/ha at row distance of 20 cm, fertilizer 
application of N,P2O5, K2O @ 80, 40, 20 along with need based plant protection measures. Net monetary 
return and production economics of dual purpose linseed clearly revealed that the income of farmers can 
be doubled through the adoption of recommended production technologies. Development of varieties 
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having quality fiber with good seed yield, refinements in post-harvest technologies especially retting 
and scutching and suitable government policies are essential for the promotion of dual purpose linseed.

Abstract No. 1620

Strengthening agriculture extension system: A study on model of ATMA

Tanya Saklani, M A Ansari 
G.B. Pant University of Ag. &Tech., Pantnagar, India 
tanyasaklani27@gmail.com

Since independence, India has seen a series of development and extension plans. Many of these have 
been successful up to much extent. But certain problems that they were aimed at have been existing till 
date. Previous plans are often accused of unequal development, thus widening the rift between the rich 
and the poor. These plans had several constraints as they lacked demand-driven focus, had a top-down 
approach and had a centralized extension system with little provision for research. In order to address these 
constraints, ITD (Innovations in Technology Dissemination) component was launched under NATP(National 
Agricultural Technology Project, 1998). After its completion, Agricultural Technology Management Agency 
(ATMA) was approved on 29th March 2005. ATMA is a registered society of key stakeholders involved in 
agricultural activities for sustainable agricultural development in the district. It is an autonomous institution 
that adopts a farming system approach. It has brought a revolution with its ‘Bottom-up’ approach in the 
agricultural extension system by decentralizing decision making to districts, increasing farmer’s inputs in 
programme planning and increasing programme coordination and integration. Since its inception, there 
has been a substantial impact of ATMA on the beneficiaries which needs to be analysed. The review aims 
to assess the impact of ATMA on the target beneficiaries which shall reveal the extent of effectiveness of 
ATMA at the grass roots level. This knowledge can further be useful in reforming the extension system in 
respect of various processes envisaged under the scheme. 

Abstract No. 1622

The diffusion of agricultural innovations through ICTs in small farms

Gayatri Pipaliya, Gyanendra Sharma 
G.B. Pant University of Ag. & Tech., Pantnagar, India 
gayatripipaliya@gmail.com

Agricultural extension services play a key role in improving the livelihoods of farming communities through 
the provision of expert assistance, dissemination of information and technologies; as well as helping to 
translate scientific research into practice. There are number of constraints in agricultural extension services 
that are faced in many parts of the developing world, this include: a few extension personnel compared to 
the number of farmers; a huge communication gap between research, extension and farmer. Both public 
and private sectors have long been on the search of effective solutions that have recently unleashed 
incredible potential to improve agriculture in developing countries like India. Today telecommunication, 
wireless services and internet industries are growing rapidly, even in the rural areas. Thus information 
and communications technology (ICT) has found a position in poor smallholder farms and in their farm 
activities. This has offered the promise of bridging the gap between available agricultural information and 
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farmers. Thus there is a need of comprehending how information and communication technology can be 
used for addressing the needs and demands of small farmers. This paper will help in making appropriate 
communication strategies by designing information and communications technology applications for 
farmers and thus helping in reducing information gap in agricultural sector.

Abstract No. 1633

Crop diversification towards high value crops: Status, determinants and its impact on 
farmers’ welfare in eastern India

Anuja A R1, Anjani Kumar2, Sunil Saroj2, P.K. Joshi2

1ICAR-IASRI, New Delhi, India, 2IFPRI, New Delhi, India 
Anuja.AR@icar.gov.in

Given the resource constraints and challenges associated with Indian agriculture, it is pertinent to device 
feasible strategies to improve livelihood security and welfare of farmers. Eastern region, with one third of 
its rural population still under poverty, is one among the most backward region of the country. Agricultural 
performance of the region strikingly falls behind its potential which necessitate efforts to bring Second 
Green Revolution (SGR). Diversification towards high-value crops is a potential source of growth in farmers’ 
welfare. Hence, the study was undertaken to assess the status, determinants and impact of growing high-
value crops on agricultural households’ welfare in eastern India. The study relied on repetitive rounds 
of national representative survey of agricultural households. The results indicated that at the aggregate 
level, there was not much diversification in the crop sector of the region and the area under high value 
crops stagnated at around 7 percent. Access to loan from formal sources and access to information from 
government agents, mass media and progressive farmers had significant positive influence on high value 
crop cultivation. Using binary (growing high value crops or not) and continuous treatment (area share 
of high value crops) matching, it was established that, farm households cultivating high-value crops had 
better welfare indicators. Households relying on high-value crops had higher net farm income per unit area, 
monthly per capita consumption expenditure and reduced poverty incidence. Therefore, concentrated 
efforts need to be taken to promote high value crops cultivation in eastern India.

Abstract No. 1635

Constraints of small and marginal farmers in adoption of farm mechanization.

Ruma Bathula
College of agricultural engineering-PJTSAU, Kandi, Sangareddy, Telangana, India 
ruma.bathula123@gmail.com

India is the second most populous country in the world and about two-third of its population live in rural 
areas with about 50 % agrarian families. The development of agricultural mechanisation is both fascinating 
and in many ways, quite remarkable with significant improvement in agricultural productivity. Small 
farmers are facing various constraints in adoption of farm mechanisation. This paper was focussed on 
identifying the constraints faced by the small and marginal farmers in the use of agricultural implements 
and machinery through critical review. And the findings revealed constraints like small and fragmented 
landholding, lack of awareness on technology, low affordability and risk taking ability, Seasonality of 
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machinery demand and single crop utility, less capital availability and limited access to credit, psychological 
barriers like fear of handling and there by failure in farming, disruptive power supply,   inadequate 
technology mechanism,  low feasibility of the technology,  lack of technical skills of extension personnel 
in mechanisation, inadequate support services, low or lack of cooperativeness among the farming 
community are different constraints faced by the small scale and marginal farmers of India.
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Abstract No. 887

Mulching an alternate for soil conservation and increase crop production technique

Saima hamid, Ahmad ali, Misbahafzal
College of Agreculture Engineering, SKUAST-K Shalimar, Srinagar, India 
mirsaima94@gmail.com

The increasing demand for the fruits and vegetables and market competition has forced the farmers to 
produce more and high quality fruits and vegetables. During last few years, groundwater levels have 
been dropped by 0.5 to 1m below the ground surface in many parts of the country. In view of limited 
availability of water there is a need to adopt appropriate technology to conserve the water in the soil 
profile and its best possible utilization for plant growth. Appropriate water management practices can 
help ensure the survival and sustainability of agricultural activities. Mulching is an appropriate approach 
to conserve level of irrigation besides improving crop yield.   Mulching is a recognized technique of 
providing favourable environment for plant growth as it regulates soil temperature, provides favourable 
conditions for germination, improves soil moisture, suppresses weed growth and also saves labour cost. 
Organic (plant materials) and synthetic mulches (plastic) are being widely used in vegetable production 
for their efficiency to conserve soil moisture by altering water distribution between soil evaporation and 
plant transpiration. It was found that plastic mulch conserved 47.08% of water and increased yield by 
47.67% in tomato when compared to unmulched control. Also plastic mulching resulted in 33 to 52% 
more efficient use of irrigation water in bell pepper compared to bare plots. Similar is the case of other 
fruits and vegetables.  Farmers can easily adapt this practice as it is not that much expensive and is the 
best alternative of the water scarce problems.

Abstract No. 1058

PCRA concept for agriculture

Rama Krishna
PCRA (Min of Petro&N.Gas,) Gov. of India, New Delhi, India 
krk_agmsc@yahoo.com 

Petroleum Conservation Research Association (PCRA) is working  under the Ministry of Petroleum & Natural 
Gas, Govt. of India, has its Head office at New Delhi and Regional offices spread all over the country.  It 
imparts  trainings  to various sectors which  includes agri workshops, to farmers to save fuel in oil engines 
and  tractors. LP gas save tips and save tips for  vehicle users, and  concept promotion knowledge to 
school children is also available. Agri sector consumes  about 12% of fuel and releases 17.5% of  green 
house gases.  The institute website (www.pcra.org) provides   save tips on various aspects Modifications 
are required in PCRA,  Agri extension specialist and M.A. (Adult Education), B.Sc., B.Ed. qualified resource 
persons are suggested to be taken as members in this main body and also extension methods like 
individual contacts to farmers houses (for tractors, oil engines concept), group contact for LP gas save, 
vehicle save tips and mass contacts (demo tents, slides in theatres, stalls in exhibitions, articles in news 
papers, etc.). Also it is required to include as a subject in  agri related degree and diploma programmes.
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Abstract No. 1095

Can we make a new India without changing the attitude of young rural women towards 
agriculture?

Tanusha1, Mahesh Chander2

1Department of Animal Husbandry, Uttarakhand, India, 2ICAR-IVRI, Bareilly, India 
drtanusha.vet@gmail.com

Much of the flagship programmes in India focus on the ‘youth’ itself but ironically, the sub- conscious 
attention gets diverted to the male youths, leaving the female youths unattended though we know 
that the females work more in animal husbandry and agriculture sectors than the males. Therefore, the 
present study was conducted taking the young unmarried rural women of ages between 15-29 years as 
respondents. The study was conducted in Uttarakhand with a total of 180 respondents. The study found 
that most of the women were educated upto intermediate levels, participated in agricultural activities but 
did not want to make it a career option. The women aspired to be graduates, have a Government service, 
with income of Rs.15,000-30,000 per month, and have worthy possessions, but they did not want to be 
entrepreneurs nor they wanted their children to pursue agriculture in future.  Unfortunately, they had to 
face some social; economic; and infrastructural barriers in achieving these aspirations. Interestingly, the 
women had a neutral attitude towards their participation in agriculture and allied activities. Among the 
variables, occupation of the women respondent and their income had a significant negative correlation 
with their attitude. It was found that higher migratory expectation lowered   the attitude towards 
farming. Thus, the rural women should be motivated towards agriculture by developing agripreneurial 
opportunities. Gender-wise national youth policy needs to be reviewed and revised from time to time. 
A pro-agricultural curriculum in education may help to inculcate a positive mindset among the youth.

Abstract No. 1114

Impact of skill development training to knowledge gain and income generation by the 
rural youth in Pali-Marwar of Rajasthan, India

Chandan Kumar, Motilal Meena, Mahendra Chaudhary, Dheeraj Singh
ICAR-CAZRI, KVK, Pali, India 
chandankumarveg.sc@gmail.com

ICAR-CAZRI, KVK imparts need-based and skill development trainings to increase the knowledge and 
to create the employment for the rural youth and farm women. The rural youth and farm women not 
only need knowledge of the technologies but also skills in gardening, nursery management, orchard 
management, pre-post harvest management, mushroom cultivation, vermicompost management and 
allied operations in arid zone. The training programmes are planned to impart the latest knowledge 
through work experience and other income-generating activities. A total of 225 trainees who had attended 
training programmes were selected as the respondents of the study during 2016-17 and 2017-18. The 
findings revealed that more than 62 per cent respondents were belonging to young age group and about 
71 per cent respondents were educated. More than half of the respondents were landless and schedule 
caste families. The trainees who had received nursery management training had increase in  knowledge 
gain and only 13.3 per cent had adopted as commercial level. Same trend was found in other training 
programmes i.e.  incremental advancement of skill and resultant increase in income generating activities. 
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It indicated that these training had positive monetary impact on the life of the trainees. Impact analysis 
was done to find out the knowledge gain by the respondents. The mass media i.e. newspaper played the 
significant role in facilitating the information regarding imparting of on-campus skill training. 

Abstract No. 1390

Study on seed size variation in different soybean (Glycine Max (L) Meril) varieties and 
its association with yield

Debarpita Datta Ray, Shubhrajyoti Sen, Prabir Kumar Bhattacharyya
Bidhan Chandara Krishi Viswavidyalaya, Mohanpur, India 
debarpitadattaray@gmail.com

Seed Size is an unique variable affecting quality and quantity of soybean. The aim of this research was to 
select soybean genotypes based on seed size and yield. Experiment was conducted at Gayeshpur RRS 
(NAZ) Farm, BCKV from in the kharif seasons of 2016 and 2017 using 25 soybean varieties. The selection 
revealed the existence of seed size variability among varieties. Few reports have been found to categorize 
soybean genotypes on the basis of seed size but all the studies considered 100 seed weight or individual 
seed weight as the measure of seed size. As soybean is a large seeded legume, a hand to hand correlation 
between seed size and seed weight is not always held significant. Seed Size was measured in terms of 
100-seed weight and in terms of seed area (mm2.) using BioVis® surface area meter. All the 25 varieties 
were grouped into three major seed size categories: Small, Medium, Large; the size ranging from 31.943 
mm2. to 51.72 mm2. A significant positive correlation (0.409*) was found between seed size and seed 
yield per plant as well as with 100-seed weight and seed yield per plant (0.432*), while pod number per 
plant shows negative correlation (-0.024) with seed size. The largest and small seeded varieties exhibited 
similar seed yield patterns while the medium seeded ones were the varieties suffered from yield reduction. 
This finding reveals that for improving seed yield per plant, two extremes of seed size i.e. smallest seeded 
and largest seeded varieties need to be selected.

Abstract No. 1402

Perceived reforms on agricultural education in India

Biswas, N1, Ghadei, K..2, Biswas, N.2
1Bihar Agricultural University, Bhagalpur, India, 2Banaras Hindu University, Varanasi, India 
nupurbiswas11091@gmail.com

Agricultural education in India started during pre-independence era in British system and post-
independence era on US land grant pattern. The  ICAR, an apex body, was developed to govern the smooth 
running of central and state agricultural universities and ICAR research organisations. There have been 
many reforms in the agricultural education system to full fill the need of time. The reforms in agricultural 
education leads to make the farmers self sufficient through quality agricultural teaching, demonstrations 
of scientists and extension workers. Quality students and teachers are prepared by making a reform in 
curriculum structure. This paper is based on the study of perception of students and teachers towards 
reforms on agricultural education. The study was conducted in Banaras Hindu University, Varanasi,  Uttar 
Pradesh of India. A total of 156 respondents were taken comprising 27 faculty teachers and 129 students, 



XIV Agricultural Science Congress, 20-23 February, 2019, NASC, Pusa, New Delhi, India 881

Agricultural EducationDay-2 :  22 February, 2019

pursuing PG and Ph.D. in Agricultural Sciences. The study was conducted in respect of teacher’s teaching 
and learner’s dimension. It was revealed that all the students and teachers (both 100%) agreed that the 
information related to higher education in abroad should be given to students. About 88.37% of students 
and 62.96% teachers agreed that learners should be aware about the farmer’s situation through field visits. 

Abstract No. 1423

Perception of KVK Jalandhar trained farmers regarding kitchen gardening

Iqbbal Kaur1, Kuldeep Singh2,1, Lavleesh Garg1, Hira Singh1

1PAU Ludhiana , Ludhiana, India, 2KVK Jalandhar, Jalandhar, India 
iqbal-ee@pau.edu

Kitchen Gardening is commonly a family activity including women, men, children and elderly persons. 
A Kitchen Garden is cost saving activity that can be enjoyed as a hobby. Further, it is important to stay 
healthy to minimize healthcare expenses. Kitchen garden gives dual benefits of providing food and 
healthy life. To know the perception of the farmers regarding kitchen gardening a study was conducted 
in Jalandhar district of Punjab. A list of 348 trained farmers on Kitchen Gardening during the period of 
2011-2015 was obtained from KVK, Jalandhar. Out of this list, a total sample of 200 respondents was 
selected on the basis of probability proportional to the number of trainees in each year from 2011-2015. 
The data was collected with the help of interview schedule method. Perception is the farmers was studied 
in terms of what they feel or think about vegetables grown for their own purpose in terms of improvement 
(beneficial) in human health and easy availability and chemical free vegetable taken. The findings of the 
study revealed all the respondents perceived that in Kitchen Garden quality vegetables, easy availability 
of vegetables round the year and chemical free vegetables were produced. Almost all the respondents 
i.e. 95.00 per cent thought that availability of fresh vegetables followed by 90.00 per cent thought that 
beneficial to health and change in taste in a better way. 60.00 per cent of the respondents observed that 
quantity of consumption per person has increased.

Abstract No. 1454

Toxicity effect of silver nanoparticles of seaweed based Tribolium castaneum

Murugesan Rengaraj, B. Kaleeswaran Balasubramania, Ramadevi Manikandan
A V V M Sri Pushpam College, Thanjavur, India 

The purpose of this study is to control the pest such as Tribolium castaneum, Caulerpara cemosa 
(Green) seaweeds. First of all identify the fecundity and repellence activity of selected pest by selected 
seaweed extract and its nanoparticles. They are used to find out the toxicological study on selected pest. 
Seaweeds are good organic fertilizer possess and different minerals which are the necessary for plant 
growth. This is the time to search for novel insecticidal compound for the change of climate condition with 
a new mode of action for the development of botanical insecticides supports with a relevant scientific 
research on discovering the bioactive compounds from seaweeds. If the results will be coming with 
positive results, it may be adapted to the farmer fields. Then it should be quite direct application for the 
agricultural society.
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Abstract No. 1593

Doubling farmers’ income through restructuring agricultural curriculum in India

Anupam Dakua1, Kalyan Ghadei2

1Institute of Agricultural Sciences, BHU, varanasi, India, 2Professor, Institute of Agricultural Sciences, BHU, varanasi, 
India 
anupamdakua2@gmail.com

Among various milestones of growth and development in Indian Agriculture, the call for Doubling 
Farmers’ Income has way more significance.  The high committee, chaired by Ashok Dalwai formulated 
to analyze the loop holes and recommend measures for this, has identified lack of adequate man power 
to disseminate developed technologies and absence of an institutional mechanism to review the same. 
When these factors are coupled with the sector rotation, it poses a serious threat to this situation. Our 
existing Agricultural Education system has failed to retain the students and scholars. Hence, it is high time 
to act on this situation and bring suitable policies interventions in agricultural education system to make 
the sector empowered. Creating high number of agricultural jobs alone will not solve the problem. So, 
we need to emphasize on boosting self confidence of students and scholars by redesigning the courses. 
Based on the DFI report, the current paper emanates some suggestions in the days to come such as 
restructuring of agricultural curriculum in a cluster based approach, revamping teacher-student ratio, 
efficient paid internship programmes and ICT enabled practical courses. There must be an Integrated 
Training Management programme for scholars to develop professionalism in agricultural students and 
equip them with the knowledge to integrate the government and private extension mechanisms in future. 
It can successfully converge farmers’ traditional knowledge with technical know-how of igniting minds 
on field and motivate farmers for better income opportunities.

Abstract No. 1613

An e-readiness assessment of a state agriculture university in north India

Mohammad Aslam Ansari, Gule Hayat
G B Pant University of Agriculture and Technology, Pantnagar, India 
aslam1405@yahoo.com

ICTs  have demonstrated immense potential in enhancing the access to and delivery of education 
services across the entire social spectrum. However, to fully realize the potential of ICTs in education, the 
educational institutions also need themselves to be e-ready. Consequently, a research study to assess the 
e-readiness of a State Agriculture University was undertaken to develop an enabling framework to make 
the SAUs e-ready. The study investigated the e-readiness of a Premier SAU in North India by focusing on 
the five e-readiness indicators, viz. e-Infrastructure, e-Competencies, e-Services, e-Learning readiness 
and Constraints/issues. A case study research method was adopted. The study population comprised 165 
respondents which included University administrators (15), Faculty members (50) and Students (100). 
Three well structured Questionnaires for different respondents’ category were used as the instruments 
for data collection. Findings revealed that the University’s overall e-readiness index score was 2.445 (on a 
4-point scale). Individually, e-Infrastructure has indices that are near about very high in value which was 
3.725 or 93.125%. Among all the indicators, three sub-indicators were ‘above average’ with index value 
i.e. 2.777 or 69.425% for e-Competencies and 2.365 or 59.125% for e-Services and 2.693 or 67.325% for 
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e-Learning readiness. The remaining one indicator (Constraints/ issues) has an index that is ‘below average’, 
which is 0.665 or 16.625%. This means that the most critical indicator, which highlights that there are 
many Constraints/ issues, needs to be addressed on priority. The study has suggested a policy framework 
and blueprint for improving the e-readiness of the University.
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