i
E The Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2023, Is. 130

DOI 10.32900/2312-8402-2023-130-146-156
UDC 633.11:631.454

EFFICIENCY OF THE APPLICATION OF HUMIC
PREPARATIONS IN FORMING THE YIELD OF WINTER WHEAT

Marenich M. M., Doctor of Agricultural Sciences, Professor,
https://orcid.org/0000-0002-8903-3807
Karasenko V., PhD Student, https://orcid.org/0009-0006-8724-2433
Poltava State Agrarian University

The relevance of the use of nitrogen inhibitors is determined by three main as-
pects, namely, reducing the amount of nitrogen fertilizers and, therefore, the chemical
load on the environment, increasing the yield of agricultural crops, and economic fea-
sibility. There is some information about the positive effect of the combined use of a ni-
trogen inhibitor and fulvic acid preparations, but there is no data on the role of humic
substances such as nitrogen inhibitors. The results of the research showed a significant
impact of the use of humic preparations on the formation of the yield of winter wheat.
The use of UltraBoost for seed for pre-sowing treatment in the amount of 1 kg/t of seeds
contributed to an increase in productivity by 0.22-0.29 t/ha, which was 4.4-6.4%. The
norm of 1 kg/ha ensured a statistically significant increase in yield by 5-7.9%, which
was 0.23-0.4 t/ha. In the variants of the experiment with a rate of 3 I/ha, the increase
was 8.8-11% or 0.38-0.51 t/ha. The use of UltraBoost for NHs and pre-sowing seed
treatment contributed to an increase in yield by 7.1-7.5%. The rate of UltraBoost for
NHs of 1 I/ha provided an increase in yield by 0.25-0.4 t/ha, which in relative terms
amounted to 3.9-7%. Twice as much rate led to an increase in productivity by 0.31—
0.69 t/ha or by 10.4%. The use of nitrogen inhibitor UltraBoost for NH3 leads to an in-
crease in the content of total nitrogen in the soil. In the variants with the application of
1 I/ha, an increase in the content was noted on average by 2.06 g/m?, which was 14.3%,
and in the case of application of 2 kg/ha, the content of total nitrogen in the soil was
higher on average by 3.28%, which was 22.7%. The rate of alkaline hydrolyzed nitro-
gen in these variants was higher by 3.5-8.8%. In variants with a rate of 1 I/ha of Ultra-
Boost for NHs, the content of total nitrogen increased by 11.5%, and on variants with a
rate of 3 I/ha — by 12.7%. The similar trend was also noted for the content of alkaline
hydrolyzed nitrogen as the increase was 13.4 and 14.1%, respectively.

Key words: wheat, nitrogen, inhibitors, nutrients, productivity, humic prepara-
tions.
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Axmyanvhicms 3acmocysants iHeiOimopie azomy 00yMOGIHEMbCA MPbOMA 20-

JIOBHUMU ACNEKMAMU — 3MEHUEHHS KITbKOCmI a30mHux 000pus, a omoice, XIMIUHO20
HABAHMAICEHHS HA OO0BKIA, NIOBUUJEHHS 8POACAUHOCTI CilbCbKO2OCHOOAPCHLKUX K)-
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JbMYpP, eKOHOMIUHOW0 Ooyinbhicmio. IcHye inghopmayis npo nosumuHull egpekm 8i0 cy-
MICHO20 3aCcmocy8anHs iH2iOImopa azomy ma npenapamie )yib608ux KUCIOM, die He
3YCMPIYaEmMbCsl OAHUX NPO PoJb 2YMIHOBUX PeyoBUH K iH2ibimopis azomy. Pezynvma-
mu 00CNIONHCEHb NOKA3ANU 8 YIIOMY ICIOMHUL 6NIUG 3ACMOCY8AHHA CYMIHOBUX Npenda-
pamie Ha hopmyBanHs 8podcaiHOCMI NueHuYyi 03umoi. Bukxopucmanus 0151 nepeonoci-
6ol 06pooku npenapamy UltraBoost for seed 6 xinbxocmi 1 ke/m nacinns cnpusino 36i-
avbennro ypoxcatnocmi na 0,22—0,29 m/ea, wo cmanosuno 4,4—6,4 %. Hopma 6 1 ke/ea
3abe3neyuna cmamucmuyHo 00CMOGIpHY npubasky epodicatinocmi Ha 5-7,9 %, wo
cmanosuno 0,23—0,4 m/ea. Ha sapianmax 0ocnioy 3 HOpmow 3 1/2a npubaska cmaHosu-
na 8,8-11 % abo 0,38-0,51 m/ea. 3acmocysanns UltraBoost for NHz ma nepeonocisnoi
06po6KU HaCiHHA cnpusiio 30inbuentio epocainocmi na 7,1-7,5 %. Hopma UltraBoost
for NH3 6 1 #/2a 3abe3neuuna spocmanns eposicatinocmi na 0,25—0,4 m/ea, wo y 8iono-
CHOMY 3HayeHHi cmanosuno 3,9—7 %. Yoeiui binvwa nopma npuseena 0o 30inbuleHHs
ypoorcaunocmi na 0,31-0,69 m/za abo s na 10,4 %. 3acmocysanns ineibimopa azomy
UltraBoost for NHz npussooume 0o 36invwenns emicmy 3aeanonoz2o azomy 6 rpynmi. Y
sapianmax i3 3acmocyganusam 1 ni/2a 8iomiuanocs 30i1bueHHs 6MICMY 6 CepeOHbOMY HA
2,06 2/v°, wo cmanosuno 14,3 %, a 6 pazi 3acmocysanus 2 Ke/ea émicm 3a2aibHO20
asomy 6 tpyumi 6ys oinvwum y cepedoHvomy na 3,28 %, wo cmanosuno 22,7 %. Iloxas-
HUK JIYHCHO2IOPOTII308AH020 a3omy 6 yux eapianmax 6ye euwum Ha 3,5-8,8 %. Ha eapi-
anmax 3 nopmoio 1 n/za UltraBoost for NHz  emicm 3aeanvrnoco azomy 36invuusecs na
11,5 %, a na eapianmax 3 Hopmoro 3 n/ea — Ha 12,7 %. [1o0iona menoenyia makooic 06)-
A 8IOMIYeHa U 01 MICMY JIYIHCHORIOPOAIZ308AH020 A30M) — 30LIbULEHHS CIMAHOBUNO
gionoegiono 13,4 ma 14,1 %.

Knrouosi cnosa: nwenuys, azom, ineibimopu, NOMCUBHI eNeMeHmU, YPOICali-
Hicmb, 2YMIHOBI npenapamu.

Introduction. The problem of nitrogen losses in agriculture has a multifaceted
nature, being felt in both of its main branches — crop and animal husbandry. If in animal
husbandry it has, for the most part, an ecological nature, then in the field of plant breed-
ing it also entails a significant economic aspect. First of all, it is related to nitrogen nu-
trition of plants. The greatest losses of nitrogen are observed, as a rule, in the case of the
use of liquid nitrogen fertilizers, anhydrous ammonia, manure, organic fertilizers such
as biochar, siderates, etc. Thus, there is a need to develop and implement techniques for
the rational use of nitrogen fertilizers. Forms, norms, terms, methods of application of
nitrogen fertilizers represent a complex of factors and their interactions, which is com-
plicated by the unpredictability of growing conditions, particularly weather conditions.

The use of biochar in combination with nitrogen inhibitors reduced the emis-
sions of N2O and NO by 49.1-49.7% and 51.7-55.2%, and NH3z by 33.4-35.2%, and
also increased the yield of wheat by 13-22%, and the biomass of wheat plants — by 38%
(Li Q. et.al., 2015, He T. et al., 2018, Dawar K. et al., 2021). In other studies, nitrogen
emissions decreased by 23-45% and wheat yield increased by 12% (Li Y. et al., 2015).

The yield increase, depending on the timing of nitrogen application and the use
of urease inhibitors, can reach up to 29% if fertilizers are applied in the spring (Mo-
hammed Y. A. et al. 2016, Owens J. L. et al., 2022). However, there are also data on the
high efficiency of application at different temperature regimes (13-15 °C) and the fre-
quency of treatments (Wang Y. et al., 2018). The type of soil can also be a significant
factor as larger increases at the level of 7.5-12.9% were obtained on soils with a heavy
structure that have an alkaline reaction (Abalos D. et al., 2014). On different soils, the
agronomic efficiency of inhibitors can be 8.4-31.5%, and grain weight can increase by
9.1% (Kiani S. et al., 2014).
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The use of nitrogen inhibitors also affects the assimilation of other nutrients, in
particular phosphorus (Bronson K. F. et al., 1991; Ehsanpour F. et al., 2013; Polychro-
naki E. et al., 2013), which contributes to the increase in yield and the ratio of main and
secondary products In addition to increasing yield, the use of nitrogen inhibitors, in par-
ticular nitrapyrin, is considered as an alternative to repeated application of nitrogen fer-
tilizers, and can also develop the effect of nitrogen fertilizers for the next crop in the
crop rotation (Huber D. M. et al., 1980, Owens J. et al., 2019).

Nitrogen inhibitors can have a different chemical structure and origin, and there-
fore are not always equally effective. In studies with such inhibitors as trichloro-
ethylphosphodiamidate, diethylphosphoniumtriamide, dimethylphosphoniumtriamide,
N-(diaminophosphinyl) cyclohexylamine, N-benzyl-N-methylphosphoniumtriamide and
phenylphosphorodiamide, the effectiveness of urea fertilizers was not noted (Schle-
gel AJ., Nelson D.W., SommersL.E., 1987), and DMPP inhibitors (3,4-
dimethylpyrazole phosphate) and DMPSA (3,4-dimethylpyrazoluccinic acid) reducing
N20O emissions to a minimum do not affect yield reduction (Huerfano X. et al., 2016). In
arid conditions, inhibitors also play a role, which consists mainly of reducing emissions
into the atmosphere, rather than significantly increasing yield or grain quality (McKen-
zie R. H. et al., 2010). It is also necessary to take into account the stages of plant devel-
opment, since the inhibitor may not affect even the content of mineral nitrogen, if it is
applied in the initial phases of grain formation (Poskus K. et al., 2021).

Some scientific works emphasize the use of nitrogen inhibitors as a means that
reduces environmental risks and does not affect economic efficiency (Kong D. et al.,
2021, Mirkhani R. et al., 2021, Hu Y. et al., 2014), and sometimes such an effect may
be absent, especially in arid conditions (An H. et al., 2020).

There is some information about the positive effect of the combined use of the
nitrogen inhibitor DMPP and fulvic acid preparations (Elsaka M. S., Abo Elsoud H.,
2019), but there is no data in the literature on the role of such humic substances as ni-
trogen inhibitors, so the purpose of this work was to determine the effectiveness of hu-
mic preparations, which are food sources for microbes that feed on nitrogen and bacte-
ria, break down stubble residues in the soil, which becomes mineralized and then assim-
ilated by the plant. Instead of reducing bacteria as other inhibitors do, the UltraBoost for
NH3 formula allows nitrogen to bind to soil colloids within the top 8-10 inches of soil.

Relevance and purpose of research. It can be seen from the given material that
the relevance of using nitrogen inhibitors is determined by three main aspects such as
reducing the amount of nitrogen fertilizers and, therefore, the chemical load on the envi-
ronment, increasing the yield of agricultural crops, and the economic expediency arising
from the previous two factors. At the same time, a scientific and industrial discussion
continues on each of the mentioned issues. In Ukraine, the economic aspect is most
acutely felt, as the cost of fertilizers has increased sharply, and the prices of agricultural
products have reacted negatively as a result of hostilities. The purpose of the research
was to determine the effectiveness of using nitrogen inhibitors UltraBoost for NHs to
increase the yield of winter wheat.

Research materials and methods. UltraBoost for seed is a liquid preparation
for pre-sowing seed treatment with a recommended application rate of 0.5-1 kg/t for
grain crops, which contains 10% humic, 3% fulvic and 1% ulmic acids. According to
the manufacturer, the drug has a local inhibitory effect on the development of Nitro-
somonas bacteria and stimulates an increase in the content of cytokinins in seedlings.
UltraBoost for NH3 is a liquid preparation intended for simultaneous use with KAS or
anhydrous ammonia and is declared a nitrogen inhibitor. It contains 17.8% humic,
4.77% fulvic and 1.19% ulmic acids.
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In the first experiment, the influence of varietal properties, drugs and inhibitor
application rates on the yield of winter wheat was determined, in the second one, the
effectiveness of UltraBoost for NH3 nitrogen inhibitor application rates in the conditions
of farms in the Poltava region was researched. UltraBoost for NH3 is a CAS inhibitor
that contains 16% humic, 3% fulvic and 1% ulmic acids and 7% oligomerized mixture
of N-cyanoguanidine.

The experiments were conducted in the production conditions of farms that are
in conditions of unstable moisture in the Left Bank Forest Steppe of Ukraine during
2020-2021 (factor A). In one of the experiments, the effectiveness of the nitrogen inhib-
itor UltraBoost for NH3z (factor C) was established in the process of growing wheat va-
rieties Boria and Postat (factor B). The cultivation technology used in the farm was tak-
en as control. Methods of application were investigated. In the second experiment with
the Smuglyanka wheat variety, the multifactorial complex consisted of year conditions
(factor A), farming technology (factor B) and also the rate of application of the humic
nitrogen inhibitor UltraBoost for NH3z (factor C). Factor B combined agrotechnical
methods typical for enterprises such as selection of a predecessor, fertilizers, features of
crop protection.

The soil of the experimental plots is leached chernozem with a humus content of
3.96%; the depth of the humus horizon is 52-96 cm; pH — 6.0; hydrogen content -
105.6; P.O2 — 118.7; KoO — 119.3 mg/kg. The seed sowing rate was 5 million seeds/ha,
fertilizer — 100 kg/ha of KAS in physical volume. Winter wheat varieties studied were
Boriya, Postat and Smuglyanka.

The area of the experimental site is 3.08 hectares, the repetition is three times,
the placement is randomized. Statistical processing of the results of the experiment was
carried out using the methods of dispersion and correlation analysis using the
STATISTICA 10.0 program.

The research results showed a significant effect of inhibitor application on the
formation of winter wheat yield. The use for pre-sowing treatment of the drug of the
same name UltraBoost for seed in the amount of 1 I/t of seeds contributed to an increase
in productivity by 0.22-0.29 t/ha, which was 4.4-6.4% (Table 1). The use of the nitro-
gen inhibitor UltraBoost for NHs turned out to be somewhat more effective. The norm
of 1 I/ha ensured a statistically significant increase in yield by 5-7.9%, which was 0.23—
0.4 t/ha. In the variants of the experiment with an inhibitor rate of 3 I/ha, the increase
was 8.8-11% or 0.38-0.51 t/ha.

The obtained results indicate the prospect of using a nitrogen inhibitor in the
economic conditions of a significant increase in the price of nitrogen fertilizers. From
an economic point of view, it can be assumed that the use of UltraBoost for NHs can
provide a 10% reduction in fertilizer application rates. However, in further programs, it
IS necessary to investigate the effect of this inhibitor on different types of soil and mois-
ture conditions, because depending on these factors, the dynamics of changes in the
amount and form of nitrogen may be different.

Dispersion analysis made it possible to single out the main factors that had the
greatest impact on yield formation (Fig. 1). The largest share was the factor of selection
of the variety for cultivation, which was almost 60%, the year conditions played a
smaller role during the research period, only 36%.

It is significant that the use of humic preparations had a statistically significant
value (p<0.01), although it is small, but it is also important for yield management and
forecasting — almost 4%. On average, the use of a nitrogen inhibitor and pre-sowing
seed treatment contributed to an increase in yield by 7.5%. In the conditions of intensive
crop production, such an effect deserves attention, as it has the prospect of not only an
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increase in yield, but also a significant economic effect due to the use of lower rates of
nitrogen fertilizer application. The total impact of regulated factors in the experiment
was 64%. This is quite a high indicator for managing the formation of wheat yield.

Table 1
Yield depending on varietal properties and inhibitor application (2020-2021)
Variety Way of application Yield, t/ha Increase, %
St (without treatment) 4.54
Boria UltraBoost for seed (1 I/t) 4.83 6.4
t 4.77 5.0
UltraBoost for NH3 (3 I/ha) 4.95 9.0
St(without treatment) 3.86 -
Postat UltraBoost for seed (1 I/t) 4.19 8.6
UltraBoost for NH3 (1 I/ha) 4.12 6.6
UltraBoost for NH3 (3 I/ha) 4.28 11.0
St (without treatment) 5.07 -
Boria UltraBoost for seed (1 I/t) 5.29 4.4
UltraBoost for NH3 (1 I/ha) 5.47 7.9
UltraBoost for NH3 (3 I/ha) 5.58 10.1
St(without treatment) 4.38 -
Postat UltraBoost for seed (1 I/t) 4.68 6.8
UltraBoost for NH3 (1 I/ha) 4.64 5.9
UltraBoost for NH3 (3 I/ha) 4.76 8.8
HIPo1Conditions of growing years (factor A) 0.05 7.5
HIPo1 Variety (factor B) 0.04
HIPo1 Method of application (factor C) 0.07

® Terms of the year
B Sort
¥ Option of

application
H Error

Fig. 1. The share of the influence of the factors forming the yield of winter wheat
varieties depending on the method of application of the nitrogen inhibitor
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In a parallel experiment in different farms of the region with the Smuglyanka
wheat variety, where only a nitrogen inhibitor was used, regular increases in yield were
also established. And although they were small in relative terms, they were statistically
reliable. During the two-year research period, the use of a nitrogen inhibitor made it
possible to increase the yield, on average, by 7.1% (Table 2). The rate of UltraBoost for
NHz of 1 I/ha provided an increase in yield by 0.25-0.4 t/ha, which in relative terms
amounted to 3.9-7%. Twice the rate led to an increase in productivity by 0.31-0.69 t/ha
or by 10.4%, depending on the cultivation technologies used in the individual farm.

Dispersion analysis of the results of the experiment made it possible to identify
the main factors of productivity formation. Cultivation technologies, which differed in
the system of fertilization, protection, selection of a predecessor, etc., had the largest
share, depending on the cultivation system adopted in each farm separately. Neverthe-
less, the inhibitor application factor was 8%, which is quite comparable to the previous-
ly described experiment. The conditions of the year also had a significant influence,
which amounted to 19% (Fig. 2).

Of course, in the case of longer experiments, the conditions of the year can have
a much greater influence, especially in years with extreme manifestations of growing
factors. Further studies of the effectiveness of nitrogen inhibitors under conditions of
temperature, water or salt stress are necessary. It is also advisable to conduct a study on
the effectiveness of using this nitrogen inhibitor in combination with anhydrous ammo-
nia.

Table 2
The productivity of the Smuglyanka variety depends on farm conditions and
nitrogen inhibitor

Year Farms Way of application Yield, t/ha | Increase, %
2020 | FE "Agrosvit | St (without treatment) 6.42 -
SV* UltraBoost for NHs (1 I/ha) 6.67 3.9
UltraBoost for NH3 (2 I/ha) 6.73 4.8
LLC St (without treatment) 5.76 -
"Karlivske FE | UltraBoost for NH3 (1 I/ha) 6.16 7.0
"LOS" UltraBoost for NHs (2 I/ha) 6.37 10.6
FE "Zlatopil" | St (without treatment) 4.95 -
UltraBoost for NH3 (1 I/ha) 5.26 6.3
UltraBoost for NH3 (2 I/ha) 5.42 9.5
2021 | FE "Agrosvit | St (without treatment) 6.90 -
S\ UltraBoost for NHs (1 I/ha) 7.21 45
UltraBoost for NH3 (2 I/ha) 7.59 10.0
LLC St (without treatment) 6.15 -
“Karlivske FE | UltraBoost for NH3 (1 I/ha) 6.47 5.1
"LOS" UltraBoost for NHs (2 I/ha) 6.79 10.4
FE "Zlatopil" | St (without treatment) 5.36 -
UltraBoost for NH3 (1 I/ha) 5.63 5.0
UltraBoost for NH3 (2 I/ha) 5.78 7.8
HIPo:Conditions of growing years 0.08
HIPo; Variety 0.09
HIPo1 Method of application 0.11
HIPo: Conditions of years* Conditions of the farm 0.14
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1% |§1%

8%

® Terms of the year

m Farm conditions

= Option of application

Terms of the year*Farm
conditions

® Terms of the
year*QOption of
application

Fig. 2. The share of the influence of factors forming the yield of winter wheat va-
rieties depending on the use of a nitrogen inhibitor.

Correlation analysis made it possible to establish a relationship between the ni-
trogen content in the soil and productivity. which may not always be present. In the first
experiment. productivity correlated with the content of total nitrogen r = 0.64 and the
content of alkaline hydrolyzed nitrogen r = 0.57 (Fig. 3). In the second experiment, such
a dependence was not established although the productivity indicator naturally in-
creased depending on the use of a nitrogen inhibitor.

Yield= 0,73210 + 0,35454 * N, g/m3
Correlation: r = 0,56693

Yield, t/ha

10,2 10,6 110 114 118 12,2 12,6 13,0

Content of alkaline hydrolyzed nitrogen, 9/ s commt

Fig. 3. Graph of yield dependence on the content of alkaline hydrolyzed nitrogen
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As the results of the experiment showed, the use of the UltraBoost for NH3z in-
hibitor leads to an increase in the content of total nitrogen in the soil (Fig. 4). In the first
experiment, in the variants with the application of 1 I/ha, an increase in the content of
2.06 g/m?® was noted on average, which was 14.3%, and in the case of the application of
2 kg/ha, the content of total nitrogen in the soil was higher on average by 3.28%. which
was 22.7%.

The rate of alkaline hydrolyzed nitrogen in these variants was higher by 3.5-
8.8%. As it can be seen from the research data, a certain increase in nitrogen content
was also recorded in the variants where the UltraBoost for seed processor was used. In
this variant, the content of total nitrogen increased by almost 5%, and alkaline hydro-
lyzed nitrogen — by 5.8%.

In the second experiment, a natural increase in nitrogen content due to the use of
a nitrogen inhibitor was also observed. On variants with a rate of 1 I/ha of UltraBoost
for NHa, the content of total nitrogen increased by 11.5%, and on variants with a rate of
3l/ha — by 12.7%. The similar trend was also noted for the content of alkaline hydro-
lyzed nitrogen as the increase was 13.4 and 14.1%, respectively. Thus, the application
of a higher rate did not lead to a proportional increase in nitrogen content and grain
yield.

17,71 17.18

16,49 16,99
15,16 15,24
14,43
2,90 2,99
1,69 1
| 1‘37 l12 | I8 | |
St UltraBoost UltraBoost UltraBoost St UltraBoost UltraBoost

for seed (1 for NH3 (1 for NH3 (3 for NH3 (1 for NH3 (2
It I/ I/t . I/t it
m Total nltr)ogen, g/tr)n3 | ,)Alkallne hydrolyz)ed nltrog);en

Nitrogen content

Fig. 4. The effect of nitrogen inhibitor on the content of total and alkaline hydro-
lyzed nitrogen in the soil

Discussion. The obtained research results indicate certain prospects for the use
of humic nitrogen inhibitors on the example of UltraBoost for NHs. The obtained yield
increases are correlated with literature data (Mohammed Y. A. et al., 2016; Owens J. L.
et al., 022; Kiani, S. et al., 2014), and the increase in the content of total and alkaline
hydrolyzed nitrogen — with other sources (Mirkhani R. et al., 2021; Hu Y. et al., 2014;
An H. et al., 2020). Both research years were similar in terms of sufficient moisture and
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slightly lower temperatures during the spring growing season but later were character-
ized by insufficient moisture.

Despite the fact that in arid conditions, nitrogen inhibitors may be ineffective
(Elsaka M. S., Abo Elsoud H., 2019), in our experiments a statistically significant yield
increase was obtained. Moreover, there is still a need for further research, as they also
require accuracy and significant multiplicity of observations of different inhibitors un-
der different environmental conditions.

Rather broad scientific discussion in literary sources should also be taken into
account, which also notes the lack of direct influence of humic preparations and nitro-
gen inhibitors on yield formation. After analyzing a sufficient number of literary
sources, it is possible to conclude that the research results obtained by scientists are am-
biguous depending on the growing conditions and active substances of nitrogen inhibi-
tors.

Conclusions. The main factors that shape the yield of wheat in conditions of un-
stable moisture are the selection of varieties for cultivation and agro-ecological condi-
tions, the share of which can reach 60 and 71%, respectively. Furthermore, the annual
conditions can be 19-36%, and the share of inhibitor use in the formation of yield
ranged from 4-8%. The rate of UltraBoost for NHz of 1 I/ha provided an increase in
yield by 0.25-0.4 t/ha, which in relative terms amounted to 3.9-7%. Twice as much rate
led to an increase in productivity by 0.31-0.69 t/ha or by 10.4%. Application of the ni-
trogen inhibitor UltraBoost for NHz resulted in an average yield increase of about 7%,
which was statistically significant. Thus, in conditions of unstable moisture, the use of
nitrogen inhibitors may have a perspective for use in order to save nitrogen fertilizers
and, possibly, increase the yield of winter wheat.
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