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the Mykolaiv National Agrarian University in 2016-2019. The impact of variety selection,
foliar fertilizing with modern bacterial preparations on the main indicators of the economic
efficiency of growing winter barley was analysed. It was established that the cost of the
grown grain depended on and changed under the influence of the features of the variety,
biological preparation and the number of fertilizing. Obtaining the maximum cost of grain
ensured the cultivation of winter barley varieties Valkyrie and Oscar for carrying out foliar
feeding in the phase of tillering and emergence of plants in the tube with the biological
preparation Organic Balance: 26.5 and 26.3 thousand hryvnias/ha, respectively. The same
varieties, in case of two-time fertilization with Azotophyt, formed the value of grain at 25
thousand UAH/ha, and in controls — 20.1 and 21.1 thousand UAH/ha, respectively. Indicators
of conditional net profit and level of profitability also changed with a similar dependence.
Values of the cost of growing a unit of production of winter barley had the opposite
dependence. The obtained scientific research results and definitions will contribute to the
cultivation of winter barley on the basis of resource conservation with the use of biological
preparations to increase productivity and the main factors of economic efficiency
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INTRODUCTION

Technological measures in the cultivation of any cul-
ture should ensure economy, ease of use, obtaining
stable productivity while simultaneously forming op-
timal indicators of economic efficiency. The specified
factors, the selection of varieties and the possibility
of optimizing nutrition on a resource-saving basis
determine the relevance of this article. Winter barley
in Ukraine, and in particular in the Southern Steppe
zone, is an important crop of the grain wedge, it signif-
icantly increases productivity by optimizing nutrition,
which in turn affects the overall costs and profitability
of cultivation.

It is possible to significantly improve plant nu-
trition, to obtain a high yield with at the same time
high-quality indicators of grain at low costs. It is appro-
priate to effectively manage the processes of forming
the productivity of winter barley on a resource-saving
basis through the use of optimization of nutrition with
modern biological preparations in the main periods of
plant growth and development. In addition to having
a beneficial effect on growth processes and increasing
the yield level, each element of cultivation technology
must be economically feasible and ensure profitabil-
ity and profitability, that is, not significantly increase
costs and unit cost of production.

0. Vinyukov et al. (2021) have established with
their own studies that inoculation of seeds with a
microbiological preparation in the technologies of
growing winter wheat helps to increase the supply of
nutrients to plants that stimulate the development of
plants during the growing season, and, as a result, in-
creased the parameters of the crop structure. Based
on the results of research by I. Mosiychuk et al. (2022),
who conducted research with biological prepara-
tions Oracle multicomplex, Vimpel 2 and a mixture of
preparations Vimpel 2 + Oracle multicomplex, formed
the opinion that biological preparations significantly
affect the sowing quality of spring barley seeds of the
Sebastian and Helios varieties. The most effective is
the use of a mixture of drugs Vimpel 2 + Oracle multi-
complex, that is, the use of biological drugs in a com-
plex increased growth processes, and also increased
the energy of germination and laboratory germination
of seeds.

Yu. Mashchenko et al. (2023) believe that the yield
of winter wheat in grain-steam-row crop rotation
when using the organo-mineral fertilization system
with the biopreparation Mikofrend was 6.18 t/ha, and
the increase from mineral fertilizers was 0.56 t/ha. A
significant increase in yield was obtained due to the
biological preparation, which was recorded in the ver-
sion without fertilizers - 0.45 t/ha. That is, scientists
have confirmed that the use of a biological prepara-
tion significantly increased the yield. A number of au-
thors, I. Kohut et al. (2021) determined the influence of
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growth regulators on the productivity of winter barley
sowing Highlight in the conditions of the Southern
Steppe of Ukraine. Thus, the use of the scheme with
Chlormequat chloride at a dose of 1.5 l/ha and Terpal
at a dose of 1.0 I/ha led to a lengthening of interphase
periods, which in turn led to the longest vegetation
period of winter barley in this experiment - 169 days.
Application of Terpal at a dose of 2.0 l/ha shortened
the vegetation period by 2 days compared to the first
scheme. Winter barley completed the growing season
the fastest in the control variant, where the length of
the growing season was 156 days.

The author O. Makuha (2021) reports in her re-
search that when spring barley seeds are treated with
the phosphate-mobilizing biopreparation albobacter-
in, the increase in net profit compared to the control
variant varied from UAH 851/ha in the Sovira variety
to UAH 1,011/ha in the variety Helot. At the same
time, the increase in profitability ranged from 4.9% to
5.6%, depending on the variety. Under the influence
of the biological preparation polymyxobacterin, an
even higher increase in net profit was observed for
the specified varieties, namely UAH 1,303/ha and UAH
1,704/ha, respectively. The level of profitability also
increased, being 7.6% and 9.5%, respectively, for these
varieties.

Among the most cost-effective components of the
cultivation technology of any crop should be the se-
lection of the variety. It should be adapted to a certain
zone, provide a high yield potential, and for winter
barley also be frost-resistant, have signs of resistance
to adverse environmental conditions and changes in
soil and climatic conditions. After all, under absolute-
ly identical growing conditions, the realization of the
genetic potential of productivity within varieties can
manifest itself and differ significantly. The listed stud-
ies contributed to the development of the topic, but
the most productive varieties and biological prepa-
rations for foliar feeding of plants during important
phases of their vegetation have not yet been deter-
mined. That is why the purpose of the research was to
substantiate the economic aspects of the introduction
of the use of biological preparations on winter barley
varieties during the main periods of plant growth and
development.

MATERIALS AND METHODS

The research was conducted with winter barley during
2016-2019 at the Educational and Scientific Practical
Center of the Mykolaiv National Agrarian University.
The scheme of the experiment included the following
options: Factor A - varieties of winter barley: Worthy,
Valkyria, MIP Oscar and MIP Yason; Factor B - biological
preparations: control (water treatment), Azotophyt, My-
cofriend, Melanoriz, Organic balance (Table 1).
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Table 1. Scheme of the experiment

Factor A - varieties:

Factor B - biologics:

Worthy (st) Control (water treatment)
Valkyrie Azotophyt

MIP Oscar Mycofriend

MIP Yason Melanoriz

Organic balance

Source: developed by the authors

The research material was four varieties of winter
barley presented by leading institutions of Ukraine:
Dostoiny and Valkyrie from the Breeding and Genetic
Institute — National Center for Seed Science and Varie-
tal Research in Odesa, which are recommended for all
zones of Ukraine since 2014. Additionally, MIP Oscar
and MIP Yason are represented by the Myroniv Wheat
Institute named after V.M. Crafts of the National Acad-
emy of Agrarian Sciences of Ukraine and included in
the register of plant varieties of Ukraine in 2016-2017
(State register of plant varieties, 2023). In the experi-
ment, the effect of four biopreparations, namely Azoto-
phyt, Mycofriend, Melanoriz, and Organic Balance, was
studied on the specified varieties of winter barley.

Azotophyt is a systemically acting biological prepa-
ration that contains natural Azotobacter bacteria chroo-
coccum and biological products of their vital activity. It
stimulates the development of the root system of plants,
strengthens their immune system, improves the quality
of the soil, helps to increase the yield and increases the
nitrogen content in the soil. Mycofriend is a mycorrhizal
biopreparation containing Glomus fungi sp., rhizosphere
microorganisms that contribute to the formation of my-
corrhizae. Also included are phosphate-mobilizing bac-
teria and bacteria with fungicidal properties. Melanoriz
is a complex mycorrhizal preparation created to nour-
ish plants and protect them from diseases. It contains
mycorrhizal fungi Glomus, Aspergillus terreus, Trichoder-
ma lignorum, Trichoderma viride, which help plants ab-
sorb nutrients and protect them from diseases. Organic
balance is a biological preparation that stimulates the
growth and development of agricultural crops, provides
stress resistance and balanced nutrition. It contains a
concentrated mixture of live producer bacteria that
provide plants with nitrogen, phosphorus and potas-
sium, and also have fungicidal properties to protect
plants from bacterial and fungal diseases. The research
was conducted during 2017-2018 and 2018-2019, and
the drugs were used at a dose of 200 g/ha, while the
working solution was 200 l/ha.

Foliar fertilizing of winter barley was carried out at
specific moments of the growing season. The first ad-
ditional feeding took place during the spring tillering
of the plants, and the second and third feeding took
place after tillering, at the beginning of the emergence
of the plants in the tube. The soil on the experimen-
tal sites was southern chernozem, with an average

concentration of mobile nutrients. The content of or-
ganic matter in the 0-30 cm soil layer was 2.9-3.2%,
and the pH ranged from 6.8 to 7.2. The area of the sow-
ing plot was 72 m?, while the area of the accounting
plot was 30 m? and the experiment was conducted
using four times repetition. The predecessor for sow-
ing winter barley was peas. All varieties of barley were
sown in accordance with the optimal terms for this cli-
matic zone. Taking into account information about the
predecessor and the level of soil nutrition, no mineral
fertilizers were used, and the method of growing winter
barley corresponded to the generally accepted for the
Southern Steppe of Ukraine, except for the factors that
were the object of study.

The cost of gross production was determined by
multiplying the yield of the crop by the price of 1 ton
of grain. The cost of cultivation was determined by di-
viding production costs by yield. Conventionally, the
net profit was determined by the difference between
the cost of gross products and production costs. The
level of profitability is by dividing net profit by produc-
tion costs. In order to assess the economic efficiency of
growing winter barley varieties under the influence of
foliar fertilizing with biological preparations and jus-
tifying the expediency of the researched factors, tech-
nological maps were drawn up and calculations were
made of the cost of products, production costs for culti-
vation, cost price, conditional net profit and the level of
profitability (at the prices of 1.12.2022).

Experimental plant studies, including the collec-
tion of plant material, conformed to the principles
established by the relevant institutional, national or
international standards. The authors followed the re-
quirements and provisions of the Convention on the
Conservation of Biological Diversity (1992), as well as
the Convention on Trade in Endangered Species of Wild
Fauna and Flora (1979).

RESULTS AND DISCUSSION

The economic efficiency of the use of biological prepa-
rations for the researched varieties of winter barley was
determined: the cost of gross production, the cost of
growing a unit of production, the level of profitability
of production. It has been established that the use of
complex biological preparations twice in the main peri-
ods of winter barley plant development (in the phase of
spring tillering and at the beginning of the emergence
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of plants into the tube) increases the efficiency of crop
cultivation and ensures an increase in the level of prof-
itability. During the research, there was also determined
that the cost of gross production for the cultivation of
winter barley varied to a certain extent depending on

the varietal composition and biological preparations,
which is associated with fluctuations in the levels of
grain yield according to the variants. With fertilizing,
and especially in both phases, this indicator increased
regardless of the variety (Table 2).

Table 2. The cost of gross production when growing winter barley grain depending on the variety and biological
preparations (average for 2017-2019), thousand UAH/ha

Feeding option Variety (factor A)
(factor B) Worthy Valkyrie Oscar Jason the average factor B

(Wati??rlg{%em) 187 20.1 211 184 196
Azotophyt | 214 24.0 24.2 20.6 225
Azotophyt [+l| 22.6 25.0 25.0 22.3 237
Mikofrend | 21.2 22.8 231 20.1 21.8
Mycofriend [+ 21.6 237 24.5 20.8 22.7
Melanoriz | 19.8 21.3 22.3 19.2 20.6
Melanoriz I+l 20.3 22.5 22.8 20.3 21.5
Organic balance | 20.4 25.2 25.8 22.6 23.5
Organic balance I+l 21.4 26.5 26.3 23.5 244
Average factor A 20.8 23.4 239 20.9 22.3

Notes: Period of foliar fertilization: | - in the phase of spring tillering; I+Il - in the phase of tillering and at the beginning

of the emergence of plants into the tube
Source: developed by the authors

In the control, and especially with the cultivation
of the Yason variety, this indicator was the lowest -
18.4 thousand UAH/ha, and when using the biological
preparation Organic-Balance on sowing the Valkyria
variety in both phases, it increased to 26.5 thousand
UAH/ha or by 44 .0% and was the maximum. Cultivation
of the Oscar variety provided these indicators at the
levels of 26.3 thousand UAH/ha and 42.9%. The highest
value of gross production on average for all variants
over the years of research - 23.9 thousand hryvnias/ha
was provided by the cultivation of the Oscar winter bar-
ley variety. In the Valkyrie variety, it was 23.4 thousand
hryvnias/ha, and in the Dostoiny variety, it decreased

cost of gross production thousand hryvnias/ha
30

to 20.8 thousand hryvnias/ha, or by 14.9%. It was de-
termined almost the same for the cultivation of Yason
winter barley - 20.9 thousand hryvnias/ha.

Fertilization with Organic-Balance biological
preparation twice during the growing season ensured
an increase in the value of gross production for all va-
rieties to UAH 24.4 thousand/ha, which is 24.5% more
compared to the control option (treatment of crops with
water). The effectiveness of the use and advantages of
biological preparations, which are taken for research, is
illustrated in Fig. 1, which shows the average values of
the cost of grown products for carrying out one and two
treatments of weeding plants.

N
W
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[1o¢]
%(5) 1 19,6

15 -
10 -
5 -
O,

Control
(water treatment)

Azotophit

Mycofriend

Melanoriz Organic-Balance

Figure 1. Cost of gross production under the influence of biological preparations
(average by varieties for 2017-2019), thousand UAH/ha

Note: *Organic balance for 2018-2019
Source: developed by the authors

The cost of growing 1 ton of winter barley grain
is @ minimum of UAH 1.7 thousand. determined by the
Valkyrie variety after a one-time sowing treatment with
the drug Azotophyt (Table 3).
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This indicator increased to 2.29 thousand hryvnias/t
or by 32.9% when growing the Yason variety treated
with the same biological preparation in the spring bud-
ding phase.
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Table 3. Cost of growing 1 ton of winter barley grain depending on the influence of the studied factors
(average for 2017-2019), thousand UAH

Feeding option Variety (factor A)
(factor B) Worthy Valkyrie Oscar Jason The average factor B

(Wat%?'t\gg%ent) 1.99 1.87 1.80 2.02 1.92
Azotophyt | 2.20 1.70 1.98 2.29 2.04
Azotophyt I+I 2.21 1.74 1.72 2.23 1.98
Mikofrend | 2.06 1.92 1.90 2.16 2.01
Mycofriend I+ 2.14 197 191 2.22 2.06
Melanoriz | 2.19 2.05 1.96 2.25 2.11
Melanoriz I+ 2.27 2.07 2.04 2.27 2.16
Organic balance | 213 1.76 1.72 1.94 1.89
Organic balance I+lI 2.16 1.78 1.79 1.99 1.93
Average factor A 2.15 1.87 1.87 2.15 2.01

Notes: Period of foliar fertilization: | - in the phase of spring tillering; I+Il - in the phase of tillering and at the beginning

of the emergence of plants into the tube
Source: developed by the authors

According to the varietal composition, the Valkyria
and Oscar varieties provided the advantage in form-
ing the minimum values of the cost of production of
1 ton of grain at the level of UAH 1.87 thousand. For
the cultivation of other researched varieties, this indi-
cator increased to UAH 2.15 thousand/t or by 14.9%. On
average, based on the nutritional background (factor B),
the lowest cost of growing 1 ton of grain of the stud-
ied crop at the level of UAH 1.89 thousand was deter-
mined by the option of using the drug Organic-Balance
once in the tillering phase. This indicator increased by
14.2% (up to 2.16 thousand hryvnias/t) during two-time

feeding with the drug Melanoriz. In the conditions of a
market economy, one of the main criteria for the eco-
nomic efficiency of technological processes is the ob-
taining of conditional net profit and the level of profita-
bility.A comparison of indicators of conditional net profit
shows that it was the lowest (10,000 hryvnias/ha) when
growing the Yason variety with a one-time feeding with
the biopreparation Melanoriz during the tillering phase
(Table 4). A significant increase of this indicator to 16.4
thousand hryvnias/ha or by 64.0% was provided by the
Valkyrie variety after two-time treatment of crops with
the biological preparation Organic-Balance.

Table 4. Conditionally net profit when growing winter barley grain depending on the variety composition and
biological preparations (average for 2017-2019), thousand UAH/ha

Feeding option Variety (factor A)
(factor B) Worthy Valkyrie Oscar Jason the average factor B

(Wati?,t\lrzggnl;ent) 10.8 121 13.0 105 116
Azotophyt | 114 15.3 14.0 10.6 12.8
Azotophyt I+l| 12.0 15.7 15.8 11.7 13.8
Mikofrend | 11.9 135 13.8 10.9 125
Mycofriend [+ 11.8 13.8 14.6 11.0 12.8
Melanoriz | 10.6 12.0 13.0 10.0 114
Melanoriz I+11 10.5 12.6 12.9 10.5 11.6
Organic balance | 111 15.8 16.3 13.2 14.1
Organic balance I+l 11.6 16.4 16.3 13.5 14.4
Average factor A 11.3 14.1 14.4 113 12.8

Notes: Period of foliar fertilization: | - in the phase of spring tillering; I+Il - in the phase of tillering and at the beginning

of the emergence of plants into the tube
Source: developed by the authors

The average factorial values proved the advantage
of growing the Oscar variety, which provided an increase
in conditional net profit to UAH 14.4 thousand/ha, which
was 27.4% higher than the level of the Dostoiny and

Yason varieties, which generated a profit of UAH 11.3
thousand/ha Ha. With regard to factor B (nutritional
background), the advantage of two-time feeding of crops
with the preparation Organic-balance, which contributed

Scientific Horizons, 2023, Vol. 26, No. 11
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to the growth of the studied indicator to 14.4 thousand
hryvnias/ha, was substantiated. The minimum level
of conditional net profit (11.4 thousand hryvnias/ha)
was provided by one-time feeding with the biological

thousand hryvnias/ha

[ YR
ONDAOCOOON DO

Control Azotophit

Mycofriend

preparation Melanoriz. A clear confirmation of the advan-
tages of the biological preparation Organic-Balance and,
conversely, the lowest efficiency in ensuring the condi-
tional net profit from Melanoriz, are the data in Figure 2.

I

Melanoriz Organic-Balance

Figure 2. Conditional net profit depending on the biological preparation
(average by varieties for 2017-2019), thousand UAH/ha

Source: developed by the authors

An important indicator of economic efficiency
is the profitability of culture production. The level
of profitability of the elements of the winter barley
grain cultivation technology, depending on the vari-
etal composition and biological preparations, ranged
from 105.4% in the version with the Yason variety

for a one-time sowing treatment with the biological
preparation Azotophyt. In the Valkyrie variety, in the
same variant, it increased to 177.1%, or the difference
between these identical variants of feeding with Azo-
tophyt in the phase of spring tillering was 68.0 rela-
tive percent (Table 5).

Table 5. The level of profitability of winter barley grain cultivation technology depending on the variety composition
and biological preparations (average for 2017-2019), %

Feeding option Variety (factor A)
(factor B) Worthy Valkyrie Oscar Jason average by factor B

(Wat%?:gg%ent) 1362 1509 160.5 1332 1452
Azotophyt | 1134 1771 136.8 105.4 133.2
Azotophyt I+I 113.0 170.7 172.7 110.3 141.7
Mikofrend | 128.2 144.2 1474 118.0 1345
Mycofriend I+ 119.4 138.8 146.0 1119 129.0
Melanoriz | 114.8 129.6 139.2 108.7 1231
Melanoriz I+ 107.1 1276 130.6 107.1 118.1
Organic balance | 1204 167.6 172.5 142.0 150.6
Organic balance I+lI 117.6 163.3 162.1 136.2 144.8
Average factor A 1189 152.2 152.0 119.2 135.6

Notes: period of foliar fertilization: | - in the phase of spring tillering; I+Il - in the phase of tillering and at the beginning

of the emergence of plants into the tube
Source: developed by the authors

On average, in relation to the varietal composition,
the studied indicator reached the highest level of 152.0
and 152.2% for the cultivation of Oscar and Valkyria
varieties, respectively. The Dostoiny and Yason varieties
have a significantly lower profitability level of 118.9;
119.2% or 27.5-28.0 relative percent less compared to
the Valkyrie and Oscar varieties. According to feeding
options, the lowest level of profitability was determined
on an average of 118.1% for two-time use for feeding
the drug Melanoriz. This indicator exceeded 150% for
a one-time feeding with the biological preparation
Organic-Balance. This testifies to the high economic
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efficiency of foliar fertilizing of plants of winter barley
varieties with the biological preparation Organic-Bal-
ance, and the use in both phases is 144.8%.

It should also be noted that the use of Organic Bal-
ance for top dressing, especially in the spring tillering
phase, increased the profitability levels of the produc-
tion of all studied varieties of winter barley, except for
the Dostoiny variety, the cultivation of which achieved
the highest profitability in the control option for the
treatment of sowing plants with water without the use
of biological preparations. The reaction of winter barley
varieties to foliar fertilizing is presented in Figure 3.
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Figure 3. The level of profitability of growing winter barley varieties depending on foliar fertilizing with biological
preparations (average for 2017-2019), %
Notes: control (water treatment); Average values for variants of feeding with biological preparations

Source: developed by the authors

At the same time, despite a certain decrease in the
profitability of growing winter barley varieties in the
case of seed fertilization, and vice versa, a certain in-
crease in the cost price compared to the control, the
conditional net profit at the same time increases in most
variants of the experiment, which indicates the expedi-
ency and payback of the incurred costs and generally
confirms the economic efficiency of this technological
measure. Studies and calculations have confirmed that
a certain agricultural measure, which is included in the
technology of growing an agricultural plant, should be
distinguished by positive results in relation to the main
economic indicators. It should not be highly expensive
in terms of the total cost of cultivation, provide condi-
tional net profit and level of profitability,and not signif-
icantly increase the cost price.

The most important factors of the agro-economic
efficiency of growing winter barley, which were deter-
mined under the influence of the use of such an el-
ement in technology as foliar feeding with modern
biological preparations to optimize plant nutrition on
the basis of resource conservation, are consistent with
the previously obtained results of many scientists con-
ducted with winter crops (Vozhegova & Krivenko 2019;
Pozniak, 2019; Gamayunova & Kuvshinova 2021).

A number of studies by H. Huang et al. (2019) testify
to a significant increase in yield levels with the use of
mineral fertilizers to feed grain crops. However, growing
costs due to the high cost of both the fertilizers them-
selves and their direct application are increasing. The
introduction of resource-saving measures in cultivation
technology, in particular biological preparations and
re-regulating substances, has a favourable effect both
on the growth processes and yield of plants,and on in-
dicators of economic efficiency. According to the results
of research by A. Krivenko (2019) and comparing the
use of mineral fertilizers and biological preparations
on winter wheat after black steam at the Odesa Agri-
cultural Research Station, the advantage of the latter
was noticeable: the level of profitability in the option

of using N, was 115.1%, and Azotophyta - 154.2%.
The grain yield was at the levels of 4.06 and 3.97 t/ha,
respectively, production costs were 9.9 and 8.2 thou-
sand UAH/ha, conditional net profit was 11.4 and 12.6
thousand UAH/ha, and the cost of production 2.44 and
2.06 thousand UAH/t, respectively. In the studies of the
same author, grain yield from the use of complete min-
eral fertilizer NP, K +N, was formed at the level of
5.41 t/ha, or significantly higher, but the level of prof-
itability decreased to 95.7% and the cost of cultivation
increased to 2.68 thousand hryvnias/t.

Research by D. Lovarelli et al. (2019) also confirmed
that, compared to other technological factors, mineral
fertilizers or optimization of plant nutrition, including
on the basis of resource conservation, affect the level of
harvests to a much greater extent. For nutrition, it is im-
portant to create other favourable conditions for each
culture. In the conditions of climate change, particularly
the increase in its aridity, it is expedient to pay consid-
erable attention to soil cultivation measures. This ele-
ment in plant growing technology is quite expensive
and affects the water-physical properties of the soil.

The issue of growing winter barley in crop rota-
tion on irrigated dark-chestnut soil in the conditions
of Southern Ukraine was investigated by the authors of
M. Malyarchuk et al. (2022) established that the maxi-
mum efficiency of grain - 6.96 t/ha was formed by the
crop with a combination of long-term disk tillage (12-
14 cm) and fertilization with N, P, per 1 ha of the crop
rotation area against the background of making sideral
fertilizer (spring mustard) and use of crop rotation
by-products. In the specified variant, in addition to the
highest grain yield, the authors also obtained the max-
imum level of profitability - 242.8% at the same time
the lowest cost price — UAH 2,042/t. They also report
that the level of grain yield was significantly influenced
by the fertilization system in crop rotation, compared to
the methods of cultivation.

Research by L. Kolomiets et al. (2022), carried out
on the basis of organic technology for growing winter

Scientific Horizons, 2023, Vol. 26, No. 11
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wheat and spring barley in the conditions of the Right
Bank Forest Steppe of Ukraine, established the effec-
tiveness of the combination of no-till soil cultivation
with the use of biological preparations. This ensured an
increase in the grain yield of winter wheat by 28% and
spring barley by 15% and was economically efficient. In
particular, the costs of growing spring barley with the
use of tillage and biological preparations were reduced
by 10% for a profitability level of 159%. In addition to
favourable economic factors, agricultural production
under this approach is based on ecological principles
of natural resource protection.

Research by I. Vogeler et al. (2023) confirmed that
growing catch crops effectively reduces nitrogen leach-
ing costs in farming systems. This becomes possible due
to the fact that these crops absorb post-harvest mineral
nitrogen from the soil before the onset of the main winter
percolation season. Modelling shows that catch crops can
reduce nitrogen leaching costs by 38-64% if grown annu-
ally and by 21-39% if grown biennially. The replacement
value of nitrogen fertilizers varies on average from 28
to 44 kilograms of nitrogen per hectare, but they show
high annual variability. It is important to note that in-
dicators of nitrogen replacement by fertilizers do not
always correlate with the nitrogen content consumed
by the catch crop before its harvest. This may be due
to the long-term effect of the process of nitrogen min-
eralization from the catch crop residues, as well as the
competition for nitrogen resources from the catch crop.

Thus, on the basis of a review of literary sources and
the results of own research, the importance of plant nu-
trition as one of the defining elements of technology is
highlighted. At the same time, it is also substantiated
that this measure can be carried out with minor addi-
tional investments. The use of biological preparations
can increase the yield and quality of agricultural crops,
ensure rational use of nature and economic expediency,
because the output of products increases to a great-
er extent, compared to the incurred costs of resources.
This is extremely important for the effective function-
ing of the agricultural sector, which provides more than
50% of the income of the Ukrainian economy and is a
priority (Vakulenko, 2022). A certain record in relation
to the gross collection of grain and leguminous crops,
which in 2021 was collected by 33.5% more compared
to the previous year 2020, was provided by the agrari-
ans of Ukraine (Miroshnyk & Baglai 2022).

Authors V. Gamayunova et al. (2019) testify that
the issue of increasing the level of grain production
efficiency should be resolved both at the state and re-
gional levels. At the same time, the area of winter grain
crops in the Mykolayiv region varies from 65.1 to 71.7%
in most years, and according to methodological recom-
mendations, their specific weight should not exceed
60% of the arable area. However, there is currently a
war going on in Ukraine, the acreage of crops is de-
creasing, and there are difficulties with the material
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and technical support of farms. In this regard, the ef-
fectiveness of the production of agricultural crops in
the war and post-war periods, to increase the output
of products, it is necessary to contribute to this on the
basis of resource conservation, and the research and
proposals of the current research.

CONCLUSIONS

Determining the economic efficiency of growing winter
barley with the inclusion in the technology of the ele-
ment of optimizing nutrition on the basis of resource
conservation and environmental friendliness, namely
the use of modern biopreparations, proved their positive
impact. The cost of gross production for all varieties
during the years of cultivation without the use of biolog-
ical preparations for feeding amounted to 19.6 thousand
hryvnias/ha on average, and in the most optimal variants
of the experiment it increased to 23.7-24.4 thousand
hryvnias/ha. Conditionally net profit, respectively, is de-
fined as: 11.6 and 13.8-14.4 thousand hryvnias/ha. The
cost of a unit of production for fertilizing with biological
preparations in most variants of experiments on aver-
age varied insignificantly by variety, and the cultivation
of Valkyrie and Oscar varieties, which formed the highest
yield, even decreased compared to the control.

The level of profitability also changed with a sim-
ilar dependence. In the control, it was 145.2% on av-
erage by variety, with fluctuations from 133.2 (Yason
variety) to 160.5% (Oscar variety). Foliar fertilizing with
biological preparations of Dostoiny and Yason varie-
ties led to a decrease in the profitability of cultivation,
and Valkyrie and Oscar varieties to growth, especially
with the use of Organic Balance and Azotophyt. Thus,
according to the results of research and calculations,
farms in the Southern Steppe zone of Ukraine, engaged
in the cultivation of winter barley, are advised to place
it after the best predecessors, in particular after peas,
to sow high-yielding varieties Oscar and Valkyrie, and
to process the crops of plants in the phases of tillering
and emergence into the tube biological preparations
Organic Balance and Azotophyt. This will ensure the
formation of stable levels of grain harvest and profita-
bility and profitability of production.

Prospects for further research in the field of eco-
nomic efficiency of growing winter barley may include
a more in-depth analysis of the impact of different va-
rieties of barley on the yield and quality of products in
view of the conditions of different regions, as well as
research on optimal doses and methods of using bi-
ological preparations to increase productivity and re-
duce costs for chemical fertilizers and plant protection.
In addition, an important direction can be the assess-
ment of the influence of environmental factors on the
cultivation of barley and the development of recom-
mendations for sustainable and stable cultivation of
the crop in conditions of climate change and preserva-
tion of soil fertility.
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EKOHOMiYHa epeKTUBHICTb BUPOLLYYBaHHSA S4YMEHIO O3UMOIrO
y 30Hi NMiBaeHHoro Cteny YKpaiHu 3a BNJIMBY copTy i 6ionpenaparTiB

BaneHTtuHa BacuniBHa NamaroHoBa
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AHoTauif. AKTyanbHiCTb CTaTTi MONSrae y BM3HAYEHHI HaWbinbw onTMManbHUX copTiB i Gionpenaparis, aki
3abe3neyyoTb OTPUMAHHS BMCOKOI MPUOYTKOBOCTI Ta peHTabenbHOCTI BUPOLLYBAHHS SYMEHI0 03MMoro. MeToto
[ocnipKeHb 6yno BU3HAYUTU OCHOBHI MOKA3HUKM €KOHOMIYHOI e(heKTUBHOCTI eleMeHTiB TEXHOMOTIi BUPOLLYBaHHS
SYMEHIO 03MMOr0 33 NPOBEAEHHS MO33aKOPEeHEeBUX MiAKMBAEHb MNOCIBY POC/AMH B OCHOBHI nepioan BereTauii
6ionpenapatamu. [pu NpoBefeHHi [OCNiAXKEeHb BUKOPUCTOBYBAIN 3arasbHOMNPUIAHATI METOAM: CUCTEMHUI MiaXig
i CUCTeMHWI aHani3, NONbOBMIM Ta CTATUCTUYHMI. Y CTaTTi HaBeO4EHO [AaHi eKOHOMIYHOI ePEeKTUBHOCTI efleMeHTIB
TEXHONOrii BMPOLLYBaHHS SUYMEHI0O 03MMOr0 3a pe3ynbTaTaMu LOCNIAKEHb, MPOBEAEHMX 3 YOTMPMa COpTaMu
KynbTypr B YyMOBax HaBYanbHO-HAayKOBO MPAKTUYHOMO LEHTPY MWKONAiBCbKOrO HALiOHANBLHOMO arpapHoro
yHiBepcuTeTy y 2016-2019 pp. MNpoaHanizoBaHo BNAMB L0OOPY COPTY, MPOBEAEHHS MO3aKOPEHEBUX MiAKMBIIEHD
Cy4yacHMMM BakTepianbHMMKM NpenapatamMm Ha OCHOBHI MOKA3HWMKM EKOHOMIYHOT edeKTMBHOCTI BMPOLLYBAHHS
SYMEHI0 03MMOro. BctaHoBNEHO, WO BapTiCTb BUPOLLEHOIO 3epHa 3anexarna i 3MiHBanach 3a BNANBY 0cobnmBocTen
copty, bionpenaparty Ta KinbKoCTi NpoBeAeHUX NigkuaieHb. OTpUMaHHS MakCMManbHOI BapTOCTi 3epHa 3abe3neunno
BMPOLLYBaHHS COPTiB fYMeH0 03uMoro Banbkipis Ta Ockap 3a npoBefeHHs M03akopeHeBUX NiAXuBAEHb Y da3n
KYLLiHHS | BUXoAy pocnuH y Tpybky 6ionpenapatom OpraHik-6anaHc: 26,5 1a 26,3 TMc. rpH/ra BianosigHo. LLi x copTu
y pasi ABOPa30BOro nifxxmMBneHHs A30TodiToM cpopMyBanu BapTiCTb 3epHa No 25 TUC. rPH/Ta, a Y KoHTponsx — 20,1
i 21,1 T1c. rpH/ra BiANOBIZHO. 3 aHANOMYHOK 3aNEXKHICTIO 3MiIHIOBANUCh | MOKA3HUKM YMOBHO YMUCTOrO NpUBYTKY Ta
piBHS peHTabenbHOCTI. 3HAYEHHS BEIMYMHU COBIBapTOCTi BUPOLLYBAHHS OAMHML NPOAYKLIi S4MEHI0 03MMOro Manu
NPOTUNEXHY 3anexHicTb. OTpMMaHi HayKOBi pe3ynbTaTi AOCNIAXKEHb Ta BU3HAYEHHS CMPUSTUMYTb BUPOLLYBAHHIO
SUMEHIO 03MMOr0 Ha 3acafax pecypco3bepexeHHs 3 BUKOPUCTAHHAM 6ionpenapaTtiB Ang MNiaBULLEHHS
NPOAYKTUBHOCTI Ta OCHOBHUX YUHHUKIB EKOHOMIYHOI ePeKTUBHOCTI

KniouoBi cnoBa: BapTiCTb BMPOLLEHOTO 3€pHa; YMOBHO UMCTMI NpMOYTOK; piBeHb peHTabenbHOCTi; cobiBapTiCTb
BMPOLLYBAHHSA OAMHMLI NPOSYKLIi
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