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Abstract - 7 facts about biuret 

The biuret molecule contains large fragments of two molecules of urea (carbamide). Hence the name - bi 
(two) + urea (urea). When urea is heated to a high temperature, not only biuret is formed, but also other 
substances - triuret, for example. 

In the soil, biuret does not "live" for long - it is broken down by bacteria, actinomycetes and some 
micromycetes. The same microorganisms break down not only the biuret contained in carbamide, but also 
the biuret formed during the breakdown of S-triazine molecules (atrazine, simazine, terbutrine, 
prometrine). 

The active destructor of biuret is the nitrogen-fixing bacteria Rhizobium leguminasorum. This is what the 
enzyme biurethhydralase (BiuH) of rhizobia looks like There are many types of microorganisms in the soil 
that break down both biuret and triuret. In "live" soil with active microbe, detoxification occurs very quickly 
- several tens of kilograms of biuret are split in the soil in 3-4 weeks. 

If we “transplant” the bacterial gene responsible for the production of the enzyme biureth hydrolase into 
plants, the plants not only neutralize the toxic substance, but use it as a source of mineral nitrogen.  

Some plants are inherently resistant to high doses of biuret. For example, some conifers grow in soils with 
a very high biuret content. Moreover, biuret as a nitrogen fertilizer is useful not only for conifers, but also 
for soil microflora. 

Symptoms of the toxic effect of biuret are not picturesque - when foliar application, the leaves turn yellow 
and do not restore their green color. New leaves grow "as expected". 
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IS BIURET AS SCARY AS IT IS LITTLE ?  

The fact that biuret is toxic to plants has been known for a long time - since the middle of the last century. 
Since then, a lot of factual material has been collected and systematized: symptoms of intoxication of 
perennial and annual crops have been described when biuret enters "from above" (through the leaf with 
foliar treatment) and "from below" (through the root system when biuret is introduced into the soil). 

Very sensitive (pineapple, citrus), moderately sensitive (cereals, legumes) and resistant (conifers) plant 
species were  identified. The maximum concentration of biuret in urea for each species has been established 
for soil application and foliar application. Most field crops easily tolerate foliar fertilization with urea, which 
contains 1wt% biuret. Potatoes and tomatoes are more "tender" - for foliar feeding of these crops, it is 
advisable to use urea with an admixture of biuret of no more than 0.5wt%. Citrus fruits and pineapples are 
so sensitive that biuret in urea for foliar feeding should be no more than 0.35wt%. 

But, as it turned out, not all the "secrets" of biuret were revealed. Including "behind the scenes" was the 
mechanism of the toxic action of this substance. In most publications, there is no clear information about 
which biochemical processes in a plant are affected by biuret and in what way. 

 

What is reliably known about the behavior of biuret in a plant ? 

First, biuret can enter the plant through the root and / or leaf surface. Cell membranes can be permeable 
to biuret: a small polar molecule without lipophilic moieties can move by simple diffusion. When entering 
through the root, biuret moves along the xylem to the leaves; therefore, the concentration of biuret in the 
aerial part of the seedlings is much higher than in the roots. The main "transporter" of biuret during 
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acropetal movement is transpiration. The critical concentration of biuret for cereals (rice, barley) and 
seedlings of perennial plants (avocados, citrus fruits) is 0.1 mmol/l. When foliar application of a solution 
containing biuret, this substance remains in the tissues of the treated leaves and practically does not move 
in the plant. 

Secondly, biuret enters the plant into the plant slowly: the rate of absorption of biuret is one to two orders 
of magnitude lower than the rate of absorption of urea. Rice plants, for example, absorb biuret at a rate of 
0.5 μmol/g root per hour, and urea at a rate of 6 μmol/g root per hour. When applied foliarly, biuret also 
lags behind urea. Therefore, the symptoms of "poisoning" do not appear immediately: citrus leaves turn 
yellow only 3-4 weeks after the introduction of carbamide with an admixture of 0.5wt% biuret. 

Thirdly, the biuret in the plant is preserved in its original form: plants do not have specialized enzymes to 
break down this substance. In orange leaves, for example, biuret persists even 8 months after spraying. 

Fourthly, with repeated introduction of biuret, its concentration in the plant increases, that is, this substance 
is characterized by the effect of cumulation (accumulation). Therefore, with repeated application of urea 
with a relatively low (less than 1.4wt%) biuret content, its concentration in plants may turn out to be 
unexpectedly high. 

Fifth, with foliar application of biuret, the presence of urea significantly accelerates the rate of intake and 
enhances the toxic effect. When Xanthium pensylvanicum plants are treated with a solution of 0.5% urea 
and 0.03% biuret, the leaves turn yellow after 5 days, and when treated with only biuret solution – after 
15 - 20 days. A high concentration of biuret disrupts protein synthesis in the plant. In addition, biuret 
destroys chloroplasts and provokes "artificial aging" of leaves. 
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The fact that a high concentration of biuret negatively affects protein synthesis was known as early as the 
late 1950s (Webster et al., 1957). Experiments with Xanthium pensylvanicum plants showed that biuret 
caused a sharp decrease in the protein content in the treated leaves. At the same time, biuret did not affect 
the adsorption of urea and its hydrolysis, the oxidation and hydrolysis of amino acids, and the breakdown 
of proteins. 

Thus, biuret did not stimulate the destruction of existing protein molecules, but inhibited the synthesis of 
new ones. It turned out that in the presence of biuret, three amino acids (alanine, glutamate and leucine) 
could not be “incorporated” into the composition of protein molecules. 

The researchers concluded that the blocking of protein biosynthesis by biuret could be due to one of three 
reasons: a) disruption of amino acid synthesis; b) direct influence on the process of protein synthesis; c) 
impact on another "target", in which blocking protein synthesis is a secondary effect. 

The inhibitory effect of the mixture of biuret and urea was much stronger than the effect of biuret alone. 
This pattern confirms that the toxic effect of biuret is not associated with the effect of this substance on 
the metabolism of urea in the plant. 

In the experiments of other researchers (Ogata & Yamamoto, 1959), it was found that the toxic dose of 
biuret prevented the absorption of mineral elements, but not their movement. This caused a mineral 
deficiency and disrupted the synthesis of amino acids and the functioning of the citric acid cycle. 

Unfortunately, I have not been able to find more "recent" studies on this topic. 

The toxic effect of biuret is manifested not only in the retardation of plant growth and development, but 
also in chlorosis - yellowing of leaves. Yellowing begins at the tip and edges of the leaf blade and spreads 
further. The visual manifestation of chlorosis is proportional to the dose of biuret; therefore, almost the 
same "picture" can be seen both when a relatively small amount of carbamide with a high biuret content is 
added, and vice versa - when a high rate of carbamide is added with a small admixture of biuret. In leaves 
damaged by biuret, there is a loss of starch, destruction of thylakoid and granal membranes in chloroplasts. 

It was found (Achor & Albrigo, 2005) that after treatment of leaves with biuret, chloroplasts lost the supply 
of plastoglobules (lipid bodies) and all signs of internal membranes. Changes in the structure of chloroplasts 
in leaves damaged by biuret were similar to changes in senescent leaves of grapefruit (Citrus paradise) 
and orange plants: plastoglobules and inner membranes are also destroyed in chloroplasts of “old” leaves. 

Japanese researchers have compared leaf chlorosis in rice seedlings damaged by biuret with chlorosis in 
seedlings damaged by the cold (Yoshida et al., 1996). They suggested that the reason for the destruction 
of chloroplasts in both cases is reactive oxygen species - substances that are formed under stressful 
conditions and cause "self-damage" to the cellular structures of plants. 

 

How to reduce the toxicity of biuret to plants?  

If we are talking about foliar dressing with fertilizers, which contain biuret (urea, UAN), then nothing. The 
only viable method is not to use fertilizers with a high biuret content on sensitive plants. 

But when fertilizers contaminated with biuret are introduced into the soil, their toxicity can be reduced if 
... you wait. With a sufficiently long (within 3 weeks) interval between fertilizing the soil and sowing, even 
a high urea rate with 5-8% biuret becomes “harmless”. 

Why? Because during this time, a significant part of biuret is destroyed by soil bacteria and micromycetes! 

Unlike urea, biuret is not a “natural” molecule in the nitrogen cycle. Biuret enters the soil together with 
synthetic urea (as a harmful impurity), or is formed during the decomposition of herbicides from the class 
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of s-triazines (atrazine, simazine, prometrine, terbutrine) In the process of biodegradation of s-triazines, 
the “precursor” of biuret is cyauronic acid. During its decomposition by bacterial hydrolases, biuret, urea, 
carbon dioxide and ammonia are formed. 

For the decomposition of urea into "spare parts", there are many types of specialized enzyme, urease. This 
enzyme is used by bacteria, plants and animals. As for biuret, neither plants nor animals have enzymes for 
its destruction. It would be more correct to say - it is not in the tissues of animals. This clarification is 
essential, since microorganisms that decompose biuret inhabit the intestines of many animals. For the first 
time enzymatic hydrolysis of biuret was discovered in 1928, using enzymes from the intestine of a pig. It 
took more than 40 years to discover that the bacteria in the rumen (stomach) of cattle are also capable of 
converting biuret into ammonia and carbon dioxide. 

In the stomach of cattle, biuret decomposes much more slowly than urea. Therefore, the toxic dose of 
biuret for cows is twenty times higher than the toxic dose of carbamide. In 1958, biuret was patented as a 
promising source of non-protein nitrogen in cattle diets, the first commercial product was released in 1975, 
and since 2003 biuret has been approved for use in the diets of dairy cows. As they say, less than half a 
century has passed ... 

Bacteria that break down (hydrolyze) biuret live not only in the intestines of ruminants, but also in the soil. 
For example, Rhizobium leguminosarum bv. Viciae 3841 is a symbiotic nitrogen-fixing bacterium that lives 
on the roots of peas and lentils. The fact that rhizobia can use biuret as a source of nitrogen became known 
to science only in 2011 (Cameron et al., 2011). 

 

The talent to break down biuret with the help of the biureth hydrolase enzyme was also found in other soil 
inhabitants - bacteria of the genera Pseudomonas, Herbaspirillum, Rhodococcus sp, as well as in some 
fungi, archaea and green algae. 

Biurethydrolase catalyzes the first stage of biuret degradation: the decomposition products are ammonium 
and allophanate. Then, in a neutral or acidic medium, spontaneous decarboxylation of allophanate occurs 
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with the formation of urea. Or, alternatively, allophanate is cleaved by allophanate hydrolase to ammonium 
and bicarbonate. 

In the process of biodegradation, one biuret molecule is converted into three ammonium ions and two 
bicarbonate ions. That is, three molecules of ammonia and two molecules of carbon dioxide. 

Since biuret uses only a part of the soil microflora as a nitrogen source, the introduction of biuret into the 
soil can stimulate an increase in the number of some microorganisms. This feature of biuret is used in 
forestry in the USA and New Zealand - the introduction of carbamide with a high biuret content in coniferous 
plantations has a beneficial effect on the rate of mineralization of organic matter (including plant residues) 
in the soil. 

The rate of hydrolysis of biuret in soil is much lower than the rate of hydrolysis of urea. In "living" soils 
with high microbiological activity, 2 weeks is quite enough for the splitting of several (1-3) kg / ha of biuret. 

If conditions are unfavorable for biological degradation of biuret (too cold / hot / dry), it is necessary to 
wait longer - up to 3-4 weeks. There is no need to rush - rush can be very expensive, especially when 
applying high rates (200-300 kg/ha of carbamide or 300-400 l/ha of UAN) fertilizers contaminated with 
biuret. 

In the experiments of Maddy Bygd (2020), the effect of microbiological destruction of biuret on the 
germination of agricultural crops was clearly demonstrated when sowing corn seeds in thermally treated 
soil. The sterilized soil retained all the biuret introduced into it (in pure form and mixed with urea), so only 
25% of the seedlings appeared above the soil surface. But not for long - after a few days, these plants died 
too. 

Thus, the toxic effect of biuret when "dirty" urea is introduced into the soil can be avoided if the soil 
microflora is given enough time for the biological destruction of this substance. The result will depend on 
many factors: fertilization rate (actual amount of biuret, kg/ha), method of its application, activity of soil 
microflora, weather conditions and time. 

 

But where does biuret come from? 

Biuret is a condensation product of two urea molecules, which occurs with the elimination of ammonia. 
Hence the name of this substance, indicating the presence of two residues of urea in its molecule. 

How is biuret formed in urea? In order to comprehensively answer this question, it is necessary to first 
consider the process of urea synthesis. Industrial synthesis of urea is based on the interaction of ammonia 
with carbon dioxide: 

2NH3 + CO2 ↔ (NH2) 2CO + H2O + 110 kJ 
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At the first stage of the synthesis, ammonium carbamate is formed from gaseous ammonia and carbon 
dioxide: 

2 NH3 (gas ) + CO2 (gas )  NH2 - COONH4 (liquid ) + Q 

The reaction rate increases approximately in proportion to the square of the pressure, and also increases 
with increasing temperature. High temperature (160-170 degC) and pressure (18-20 MPa) at the first stage 
of the process accelerates the formation of ammonium carbamate. 

At the second stage, ammonium carbamate is converted into urea, splitting off water: 

NH2 - COONH4  NH2 - CO - NH2 (liquid ) + H2O (liquid ) - Q 

The second stage of the process proceeds with heat absorption; therefore, an increase in temperature shifts 
the equilibrium to the right, i.e. the degree of conversion of carbamate to urea increases. 

Both reactions are reversible; their equilibrium and rate depend on temperature and pressure, the ratio of 
the reagents NH3 and CO2, and the amount of H2O in the reaction mixture. 

The fusion melt is a complex system consisting of urea, ammonium carbamate, ammonia, carbon dioxide 
and water. 

As follows from the equation for the synthesis of urea, for each mole of water in the urea produced, a mole 
of water is formed. Therefore, 0.3 kg of water per 1 kg of urea should be removed from the production 
cycle. To obtain granular or prilled urea, the solution must be evaporated to the consistency of a melt 
containing 96-100 wt% urea. 

It is the process of distillation and evaporation of urea that is the reason for the formation of biuret in urea. 

When urea is heated to 130 degC (melting point) and above, its molecules are thermally decomposed into 
isocyanic acid and ammonia: 

CO (NH2) 2  NH4CNO + NH3 

With increasing temperature, the decomposition of urea is accelerated and the concentration of isocyanic 
acid in the solution increases. The thermal decomposition of urea occurs intensively under reduced pressure 
and / or with the removal of ammonia. High pressure, high ammonia concentration and relatively low 
temperature prevent urea thermolysis. 

As a result of the reaction between isocyanic acid and urea, biuret is formed: 

NHCO + CO (NH 2) 2  NH 2 CONHCONH 2 

The reaction is exothermic, that is, it occurs with the release of heat. If the reaction takes place at a high 
temperature, the reaction products are not only biuret, but also other substances: cyanuric acid, triuret 
and melamine. 

The final reaction equation for obtaining biuret from urea looks like this: 

2 (NH2) 2CO → NH2CONHCONH2 + NH3 

The biuret content increases both with an increase in the concentration of the melt and with an increase in 
the residence time of the smelt at elevated temperatures. 

Therefore, the evaporation of an aqueous solution of urea to a concentration of 98-99 wt% should be 
carried out at a temperature that does not exceed the melting point of urea. 
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This makes it possible to reduce the content of biuret in the melt entering after the evaporator for 
granulation, as well as to reduce the formation of biuret during the passage of the melt upto the prilling 
tower. 

After the evaporator, the molten urea must not be left in the piping or any container at high temperatures 
for a long time. Failure to comply with this condition can negate all the advantages that are achieved by 
minimizing the residence time of the solution in the evaporator. 

If the technological process of urea synthesis and its subsequent granulation (prilling) is debugged, tuned 
and takes place without "adventures", the admixture of biuret in urea will be within the normal range - no 
more than standard 1.4 wt%. But if there were interruptions (stoppages) in the production cycle, and the 
urea melt was “cooked” for too long or cooled down very slowly, the admixture of biuret in the finished 
product may turn out to be prohibitive. 

 

There are several ways to purify urea 

To obtain chemically pure urea with an admixture of biuret less than 0.05 wt%, selective adsorption using 
ion exchange resins is used. The selectivity of the process and the capacity of the sorbents are high, but 
this method is very expensive - sorbents and their regeneration are not cheap. Therefore, ion-exchange 
resins are not used to purify urea intended for use as fertilizer. 

It is possible to extract biuret from urea using organic solvents - aliphatic ketones. But this is clearly not a 
budget solution to the problem. 

Therefore, most of the modern methods of purification of urea from biuret in the production of nitrogen 
fertilizers are “built in” into the processes of evaporation and crystallization of solutions. 

It is known that the reaction of biuret formation from urea is reversible; in the presence of an excess 
amount of ammonia, it can be shifted towards the "reduction" of urea. This feature is used when the 
carbamide solution is evaporated - the process takes place in a stream of ammonia. 

In addition, the solution is treated (at elevated pressure) with ammonia before or after evaporation, and 
the urea granules are also "cleaned" with ammonia. In granular urea, the concentration of biuret is 
significantly reduced when the granules are treated with gaseous ammonia at a temperature of 140 degC 
and a pressure of 80 atmospheres: under these conditions, biuret is converted into urea. 

In devices of intensive action, the distillation (evaporation) of urea is carried out at a high speed at the 
lowest possible temperature (heating above 110 degC - no more than 10 seconds). At all stages of the 
technological process, starting from the distillation unit and ending with granulation/priling, the minimum 
permissible temperature is maintained. The connection of the distillation and evaporation units excludes 
intermediate collectors of the solution and a long stay of the melt in the pipelines. 

There are other methods that use a gaseous medium or non-urea-dissolving liquids (mineral oil). Such 
tricks make it possible to evaporate the melt at a temperature below the melting point of urea: the water 
evaporates, and the urea melt is separated from the mineral oil after a short heating of the melt above the 
urea melting point. 

Two-stage evaporation of the solution at high pressure and relatively low temperature makes it possible to 
obtain a suspension containing 85-90 wt% of urea, which is then heated to the melting point of urea crystals 
and evaporated in a stream of air. 

A common scheme for purifying urea from biuret is intermediate crystallization of urea. The content of 
biuret in a saturated solution of urea is always higher than in crystalline urea in equilibrium with this 
solution. Therefore, after crystallization of the urea solution, it is possible to separate the crystals (which 
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contain a minimum of biuret) from the solution. The crystals, if necessary, are treated with gaseous 
ammonia, melted and granulated. And the solution is returned to one of the stages of the urea synthesis 
process, where the reaction medium contains an excess of ammonia at an elevated pressure. In this case, 
the biuret in the "waste" solution is again converted into urea and included in the technological cycle. 

 

BENEFITS OF BIURET 

There are three possible directions for the use of biuret in crop production:  

a) as a component of "slow" fertilization, that is, fertilizer with a slow release of nitrogen; 

b) as a growth stimulant;  

c) as a broad-spectrum herbicide. Under certain conditions, biuret can be used as a double-acting drug: 
"herbicide + fertilizer" or "fertilizer + stimulant" 

 

 

The slow microbiological hydrolysis of biuret and the relatively low solubility of this substance in water 
make it possible to consider biuret as a promising fertilizer component with a slow nitrogen release. 

The disadvantage of biuret as a fertilizer is its toxicity to plants, but this disadvantage in certain 
circumstances is an advantage. For example, with a long interval between the introduction of biuret into 
the soil and sowing (application in the fall for spring crops). In this case, in autumn (or even early spring), 
biuret will act as a herbicide that destroys weed seedlings. And after microbial transformation, the toxic 
substance will turn into a useful one: the herbicide is converted into an accessible and useful nitrogen 
fertilizer for the culture. 

It is known that foliar treatment of plants with an aqueous solution of biuret and urea damages the leaves, 
stimulating the process of accelerated aging. There is a variant of pre-harvest desiccation of crops with a 
concentrated solution of ammonium nitrate or ammonium sulfate - sennication. The purpose of sennication 
is to quickly "age" the plants to accelerate ripening and efficient harvesting. Urea with a very high biuret 
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content can be considered as an alternative preparation for sennication. Naturally, with obvious limitations: 
you should not rush to sow the next crop. The obvious advantage of this method of "drying" plants before 
harvesting is that biuret (and urea) will be used by the soil microbiota as a source of nitrogen nutrition and 
will stimulate the decomposition of crop residues. 

It is likely that such technologies have prospects. But the share of safe use of biuret is necessary to know 
how long it will take for its biological destruction in specific conditions. And with what rate of application 
the soil microflora will cope. 

In order to avoid damage to crops by a high biuret rate, plants can be "taught" to break down biuret. To 
do this, it is enough to "transplant" the bacterial genes into the plant, which are responsible for the synthesis 
of biurethhydralase - an enzyme that destroys biuret. Japanese scientists (Ochiai K., Uesugi A. Uesugi A 
et.al. 2020) have created GMO rice with overexpression of biureth hydrolase. Plants break down biuret in 
cells without any negative effects. Moreover, GMO rice utilizes ammonia released during the destruction of 
biuret, that is, biuret is used as a full-fledged source of nitrogen nutrition. Thus, a GMO crop gets an 
advantage: biuret, which is a "poison" for other (weed) plants, is a source of nutrition for a GMO crop. 
Which does not need to be "divided" and which remains in the soil much longer than urea. 

The ability of biuret to slowly dissolve and slowly decompose was used in an experimental phosphorus-
nitrogen fertilizer BPAM - biuret polyphosformamide. This fertilizer is synthesized from urea, phosphoric 
acid and iron oxide. An improved version of BPAM, containing an acrylamide-based superabsorbent and an 
activated carbon shell, successfully retained moisture, slowly released nitrogen (5.66%) and phosphorus 
(11.7%), and was excellent at absorbing cations in saline soil. 

 

A small amount of biuret acts as a growth stimulant for some plants. For example, seedlings of coniferous 
trees (Douglas fir, for example) respond positively to the presence of 15-25 kg/ha biuret in the soil: plant 
height, stem diameter increase, photosynthesis and nutrient uptake from the soil are accelerated (Xue et 
al. 2004). With a tenfold increase in the norm (up to 250 kg of biuret/ha), growth slowed down; with a 
hundredfold increase in the norm (2500 kg/ha of biuret), all plants died. 

In experiments with foliar treatment of seedlings of Western hemlock and Douglas fir with a solution of 
biuret (22.4 kg/ha) and urea, it was found that the mass of seedlings treated with the maximum dose of 
biuret was 14% more than the mass of seedlings without biuret (Richard E. Miller, 1988). 
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The stimulating effect of biuret on yield and sugar accumulation in sugar beet plants was noted. In the 
"classical" experiments of F.V. Turchina maximum yield of sugar beet was obtained not in option "0" 
of the biuret content in urea, but at a biuret concentration of 1.15-2.7 wt%. At the same time, it should 
be taken into account that very high norms of urea were introduced in the experiment - 450 kg of ai. 
nitrogen/ha. Accordingly, an admixture of 2.7 wt% biuret is the presence of almost 30 kg of biuret/ha 
in the soil at the time of sowing. 

There is a USSR patent for an invention issued to US citizen Martin Leeroy Weekly. The patent describes 
various uses for biuret as a sugar beet growth stimulator. According to the author, the absorption of 
biuret by a plant increases the concentration of sucrose in plant tissues, inhibiting the formation of 
polysaccharide chains. The synthesis of sucrose during photosynthesis continues, while the synthesis 
of polysaccharides and starch is blocked. The inventor believed that the introduction of 0.001 - 0.03 
parts of biuret per 1 part of sucrose would increase the yield of sugar from sugar beets and sugar cane. 
Vegetative sugar beet plants were treated about 6 weeks before harvesting with a suspension 
containing 22-28 kg/ha of biuret, while not only the sugar concentration increased, but also the yield 
in general. The stimulating effect of biuret, according to the author of the invention. 

The reliability of the information and the possibility of using the invention of Martin Leeroy Weekly in 
practice are questionable. Especially recommendations to use the same method to increase the sugars 
in potatoes (for making chips) or melons. But, it is quite possible that this method "works", and biuret 
will indeed prove to be an effective stimulant for some crops. 

 

HOW TO REDUCE THE RISK? 

Summarizing information from a variety of sources, several conclusions can be drawn: 

Fertilizers containing urea necessarily contain biuret. Therefore, prilled and granular urea, as well as 
UAN, are inevitably contaminated with biuret. Modern technologies limit the concentration of biuret in 
urea to 1.4 wt%, but if the technology is violated, the content of this substance can many times exceed 
the boundary values. 

The real danger of biuret manifests itself during foliar dressing. Biuret is able to persist and accumulate 
in plants, the accumulation of biuret can create a toxic concentration of this substance. The delayed 
manifestation of symptoms aggravates an unpleasant "surprise": the toxic effect of biuret can be 
mistaken for a phytotoxic effect of a herbicide or a stress response to adverse weather conditions. 

In order to exclude damage to plants by biuret during foliar dressing, there are two methods: a) 
completely abandon the use of urea and UAN for leaf treatments; b) use urea or UAN after laboratory 
determination of the biuret content in the fertilizer batch. 

The biuret introduced into the soil, subject to certain restrictions, does not create problems. Damage 
to seedlings and young plants is possible when fertilizing with biuret during sowing or a few days before 
it. Tape application to a depth of more than 15 cm practically eliminates the toxic effect of biuret on 
seedlings. 

When urea or UAN is applied 2-3 weeks before sowing, the risk of plant damage is minimal. 

Root top dressing of vegetative crops with urea (by the Buznitsky method, cultivator) or KAS ("pants") 
do not pose problems because of the relatively small rate of fertilization (and the biuret contained in 
it) and the development phase of the cultivated plant. 

The beneficial properties of biuret have been studied even worse than the harmful ones. Therefore, 
it is quite possible that this substance will show itself from the "good" side. As a promising fertilizer 
for coniferous plantations or a stimulant for the accumulation of sugars, for example. 


