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The purpose of the study is to analyze all components of production costs using the example
of soybean seed cultivation and outline possible areas for reducing costs to increase the economic
efficiency of production. Experimental field studies were conducted in the conditions of the
scientific research farm «Agronomichne» of Vinnytsia National Agrarian University. Studies
conducted in the conditions of the Right-Bank Forest-Steppe on gray forest soils showed that the
level of soybean seed yield largely depended on the hydrothermal conditions of the years of
research and the factors studied, in particular pre-sowing seed treatment and foliar feeding. The
relevance of the research is supported by the implementation of state-level tasks, financed by the
state budget on the topic: «Development of environmentally friendly technologies for growing
bioenergy crops to ensure energy independence and soil conservation for the formation of climate
neutrality». The theoretical and methodological basis of the calculations was a systematic
approach and individual aspects of biologized cultivation technology were studied to reduce
production costs and increase the level of economic efficiency of soybean seed production in the
conditions of the Right-Bank Forest-Steppe. The results of the calculations indicate that pre-sowing
seed treatment and foliar feeding significantly affected the level of economic efficiency of soybean
seed cultivation. On average, over the years of research, total production costs, depending on the
experiment variant, fluctuated within 14836-16253 UAH/ha, which is due to the degree of
saturation of the technological model with the relevant elements (at 2024 prices). Economic
analysis of the obtained data confirmed the feasibility of introducing biologized elements into the
soybean nutrition system. The highest economic efficiency was demonstrated by the cultivation
technology model, which included pre-sowing seed treatment with the preparation «Bioinoculant
BTU» (2 I/t) in combination with two foliar top dressings with the organo-mineral fertilizer
«Helprost Soya» (2.5 I/ha) in the development phases: the third tripartite leaf and budding. The use
of this option provided the maximum conditional net profit, at the level of 20216 UAH/ha and the
highest level of profitability — 124.8%. The most effective from an economic point of view is the
soybean growing technology model, which involves the application of mineral fertilizers at a dose
of N4sP4sKys, the application of the biological fertilizer Graunfix 5 I/ha in pre-sowing cultivation
and seed treatment with the drug Mycofriend (1.5 I/ha), which provides a maximum level of

profitability of 125%.
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Tab. 1. Fig. 2. Lit. 11.

Problem statement. The introduction of biologized elements into the
technology of soybean cultivation and its individual agrotechnical techniques is an
Important measure that can slow down the process of soil degradation and contribute
to the stabilization of agricultural production by reducing dependence on external
technological factors [1-2]. Among the entire complex of agrochemical measures for
soybean biofertilization, pre-sowing seed treatment with biological preparations and
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foliar feeding with microelements require the least material and labor costs [3]. The
use of biological preparations in the biologized technology of soybean cultivation
contributes to increasing the seed productivity of the crop, improving the quality of
seeds and, ultimately, helps to reduce economic costs and increase the level of
profitability [4].

Analysis of recent research and publications. When analyzing the literature
on the economic efficiency of biologized technological methods for growing soybean
seeds, it is important to note the works of a number of domestic scientists, in
particular, such as Vasyl Petrychenko, Volodymyr Lykhochvor, Mykola Bakhmat,
Hanna Pantsyreva and others. They studied in detail various aspects of the impact of
biological preparations on the productivity and economic indicators of soybean
cultivation, and also analyzed the effectiveness of the use of inoculants and foliar
feeding. In particular, the works of these authors contribute to a deeper understanding
of the role of biological methods in increasing seed yield and quality, as well as
optimizing production costs. Their studies identify key factors affecting economic
efficiency, such as the choice of seed treatment technology, the use of various types
of fertilizers and feeding, as well as innovative approaches to agronomy that help
reduce production costs and increase profitability [1-3].

According to V. Petrichenko: the main quantitative indicator that determines the
level of economic efficiency of soybean seed production is the level of yield. An
increase in the gross harvest of seeds and the economic efficiency of its production
directly depends on an increase in yield. An increase in yield also leads to a decrease
in the labor intensity of production and a decrease in cost [1].

Practical experience of the results of the production verification of the
dissertation research of Pantsyreva H.V. indicates that the yield of soybean seeds is
largely determined by the quality of the seed material [4]. Practical experience shows
that errors in the selection of varieties and low quality of seeds inevitably lead to
losses for producers of commercial seeds. At the same time, the research of Mazur
0O.V. established that the key to high seed productivity of soybeans is high-quality
varietal resources [5]. Thus, Tkachuk O.P. established that by using high-quality seed
material it is possible to increase the yield level by 20-30% [6].

The presented information and analytical data allow us to conclude that soybean
can serve as a criterion for identifying the biologization of agricultural systems,
therefore we consider it appropriate to scientifically substantiate the technological
methods of its cultivation with the simultaneous economic efficiency of its
cultivation.

Conditions and methods of conducting research. Experimental field research
was conducted in the conditions of the scientific research farm «Agronomichne» of
Vinnytsia National Agrarian University. Research conducted in the conditions of the
Right-Bank Forest-Steppe on gray forest soils showed that the level of soybean seed
yield depended to a large extent on the hydrothermal conditions of the years of
research and the factors under study, in particular pre-sowing seed treatment and
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foliar top dressing. The purpose of the research is to analyze all components of the
production cost using the example of soybean seed cultivation and to outline possible
directions for reducing costs in order to increase the economic efficiency of
production. The theoretical and methodological basis of the calculations was a
systematic approach and individual aspects of biologized cultivation technology were
studied in order to reduce production costs and increase the level of economic
efficiency of soybean seed production in the conditions of the Right-Bank Forest-
Steppe. The relevance of the research is reinforced by the implementation of state-
level tasks financed from the state budget on the topic: «Development of
environmentally friendly technologies for growing bioenergy crops to ensure energy
independence and soil conservation for the formation of climate neutrality».

The calculation of economic efficiency indicators for soybeans in the
conditions of the Right-Bank Forest-Steppe on gray forest soils, taking into account
the biologization of the nutrition system using pre-sowing treatment and foliar
feeding, was carried out on the basis of compiled technological cultivation maps

(fig.1).
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Fig. 1. Structure of production costs in soybean cultivation, %

At the same time, modern prices for material and technical resources
(technological operations, seeds, plant protection products, mineral and biological
fertilizers, fuel) and work performed as of 2024 were taken into account.

Research results. The combined use of mineral fertilizers and biological
preparations, which act by different mechanisms, has a positive effect on the soil,
helps to preserve its fertility, improves the release of phosphorus and potassium from
the soil and mineral fertilizers, which, in turn, increases the coefficient of their
assimilation by plants. It also increases the resistance of plants to stress factors,
which, as a result, contributes to increasing productivity, yield and improving the
quality indicators of agricultural crops [7-11]. Experimental field studies carried out
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in the conditions of the Right-Bank Forest-Steppe on gray forest soils indicate that
the yield of soybean seeds largely depended on the hydrothermal conditions of the
years of research and the factors studied, namely pre-sowing seed treatment and foliar
feeding, which ultimately affects economic efficiency (Table 1).
Table 1
Economic efficiency of soybean cultivation depending on pre-sowing seed
treatment and foliar fertilization

= & Production | SO of Conditional | =t of o
8 £ Foliar feeding COoSts, grown net profit, 1 ton of | Profitability
" g UAH/ha. products, UAH seeds, level, %
= UAH UAH
= D Without top dressing (c) 14836 27170 12334 6006 83,1
o'z BTU Biocomplex 15601 30140 14539 5694 93,2
-‘g § Gumifriend 15486 29260 13774 5822 88,9
S Helpprost soy 16098 30800 14702 5749 91,3
= Without top dressing 14931 30910 15979 5314 107,0
= BTU Biocomplex 15696 35090 19394 4920 123,6
§ ,:_’ Gumifriend 15579 33770 18191 5075 116,8
—- m
-‘% Helpprost soy 16194 36410 20216 4892 1248
+ 4 Without top dressing 14989 29480 14491 5593 96,7
é § BTU Biocomplex 15755 32670 16915 5305 107,4
< I Gumifriend 15639 30910 15271 5565 97,6
o o Helpprost soy 16253 33770 17517 5294 107,8
N Without top dressing 14982 29700 14718 5549 98,2
S BTU Biocomplex 15747 33440 17693 5180 112,4
g Gumifriend 15631 32340 16709 5317 106,9
Helpprost soy 16245 34760 18515 5141 114,0

Source: based on own research

The results of the comparative analysis show that the greatest economic
efficiency among the studied preparations for foliar feeding in comparison with the
control variant was provided by the organo-mineral fertilizer «Helprost Soya» (2.5
I/ha). For these variants, depending on the pre-sowing seed treatment, production
costs varied from 16098 to 16253 UAH/ha, net profit was from 14702 to 20216
UAH/ha, the cost price of 1 ton of seeds ranged from 5749-4892 UAH, and the level
of profitability — from 91.31 to 124.8%. Thus, the economic analysis of the obtained
results confirmed the validity of the conclusions regarding the feasibility of
biologization of the soybean nutrition system. The most cost-effective model of
soybean cultivation technology was the one that included pre-sowing seed treatment
with the preparation «Bioinoculant BTU» (2 I/t) in combination with two foliar top
dressings with the organo-mineral fertilizer «Helprost Soya» (2.5 1/ha) in the phase of
the third trifoliate leaf and budding. This model provided the maximum conditional
net profit of 20,216 UAH/ha and the highest level of profitability — 124.8%.
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According to the results of the calculations, it was found that the factors studied,
namely (fertilizer level and pre-sowing treatment of seeds with a mycorrhizal
preparation) had a significant impact on the economic efficiency of soybean
cultivation. On average, over the years of research, total production costs for soybean
cultivation ranged from 13,163 to 16,393 UAH/ha, depending on the intensification of
the cultivation technology model by the studied elements (Table 2).

Table 2
Economic efficiency of soybean cultivation depending on seed treatment and
fertilization system

=) |5 Production Cost of Conditional Cost 0]; 1 fitabili
% % Fertilizer rates costs, grown - e profit, ton of - Profitabi (:ty
S UAH/ha. products, UAH seeds, level, %
= UAH UAH
> NsoPsoKaeo (St) 15068 27480 12412 6580 82,4
§ = | NgoPsoKso + Groundfix 3 n/ra 15741 30120 14379 6271 91,3
é § NgoPgoKeo + Groundfix 5 I/ha 16158 31680 15522 6120 96,1
= g_ N45P45K45 + Groundfix 3 i/ra 13163 25560 12397 6180 94,2
N4sP4sKss + Groundfix 5 I/ha 13580 27000 13420 6036 98,8
- NeoPsoKso (St) 15303 30720 15417 5978 100,7
& | NgoPeoKeo + Groundfix 3/ra | 15976 | 33960 | 17984 5645 112,6
qé NgoPgoKeo + Groundfix 5 I/ha 16393 35640 19247 5520 117,4
S N45P45K45 + Groundfix 3 i/ra 13399 29400 16001 5469 119,4
N4sP4sKss + Groundfix 5 I/ha 13815 31080 17265 5334 125,0

Source: based on own research

Thus, the conducted economic analysis of the obtained research results confirmed
the previously formed conclusions regarding the positive impact of biologization of the
soybean fertilization system. Thus, the most effective from an economic point of view is
the soybean cultivation technology model, which involves the application of mineral
fertilizers at a dose of N45P45K45, the application of the biological fertilizer Graunfix 5
I/ha in pre-sowing cultivation and seed treatment with the drug Mycofriend (1.5 I/ha),
which provides a maximum level of profitability of 125%.

Conclusions. The calculation of the costs of soybean seed production allowed us
to determine the production cost, which amounted to UAH 4892 per 1 ton of seed. It is
worth noting that the indicated prices were relevant for the beginning of the harvest in
2024. The highest economic efficiency among the studied preparations for foliar
feeding compared to the control option was provided by the organo-mineral fertilizer
«Helprost Soya» (2.5 I/ha). This model provided the maximum conditional net profit of
UAH 20216/ha and the highest level of profitability — 124.8%. The most effective from
an economic point of view is the model of soybean cultivation technology, which
involves the application of mineral fertilizers at a dose of N45P45K45, the introduction
of the biological fertilizer Graunfix 5 I/ha in pre-sowing cultivation and seed treatment
with the drug Mycofriend (1.5 I/ha), which provides the maximum level of profitability
of 125%.
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AHOTAILIIA
EKOHOMIYHA EQQEKTHBHICTh BUPOBHHIITBA HACIHHA COI' Y
PO3PI3I BHPOFHUYHUX BUTPAT

Memoto nposedenozo 00CHiONHCEeHHA € aHANi3 YCIX CKIA008UX 8UPOOHUHOI cobigapmocmi Ha
NPUKIAoi 8UPOULYBAHHS HACIHHA COI MA OKPECIeHHs MONCIUBUX HANPAMIB 3HUNCEHHS UMPAm 3a0Jis
niosuwjenHs  eKOHOMIiuHOi  egekmuenocmi — eupobnuymea.  ExcnepumenmanbHo-nonvogi
00CNIOJCEHHSL NPOBEOEHO 8 YM0BAX HAYKOBO-00CIHIOHO20 20Cnodapcmea  «Aeponomiuney
Binnuyvrkoco Hayionanvhoeo acpapnoco yHieepcumemy. Jlocniodicenus, 30TCHeHI 8 YM08ax
Jlicocmeny npasobepedxcno2o Ha Cipux RicO8UX IPYHMAX, 3AC6I0YUNU, WO DIBEHb BPOICAUHOCMI
HACIHHA COI 3HAYHOW MIpOI0 3aedxcas 6i0 2i0pOMepMIYHUX VMO8 POKI@ OO0CHi0JHCeHb mda
odocniddcysanux — (hakmopis, 30Kpema NepeonociéHoi  0OpOOKU HACIHHA | NO3AKOPEHeB8UX
niodicusieHb. AxmyanvHicme npoeedeHux 00Caiodcenb NIOKPINAIOEMbCA GUKOHAHHAM 3A80AHb
0epaHcasHoi memMamuku, wo QIiHaHCyEMbCs 3a PAXYHOK KOWMIE 0epAHCA8HO20 D004 Cemy 3a memoio:
«Po3pobKka eKon0200picHMOBAHUX MEXHON02I BUPOWYBAHHA OiOeHepeemMUYHUX KYIbmyp OJs
3a6e3neyeHHs eHep2OHe3aNeHCHOCII ma IPYHMo30epedcenHs 3a0Js (QOpMY8aHHA KIIMAMUYHOL
HelmpanbHOCMiy. 3a meopemuyHo-memo0002i4Hy OCHOBY NPOBEOEHUX PO3PAXYHKIE GUKOPUCAHO
cucmemHull niOXio ma BUB4EeHO OKpeMi acnekmu 0ion02i308aHOI MexXHOI02li GUPOWYBAHHS 3A0]Is
3MEHUIeHHA BUPODHUYUX BUMPAM MA NIOBUWEHHS PIBHSA eKOHOMIYHOI e(heKmUeHoCmi 6UpOOHUYMEA
HacinHa coi 8 ymosax Jlicocmeny npagobepexcrnozo. Pe3ynemamu po3paxyHkie ceiouams npo me,
Wo nepeonociéna o6pobKa HACIHHA MA NO3AKOPEHesl NIONCUBTIEHHS CYMMEBD 6NIUBANU HA PiBEHb
EeKOHOMIUHOI egexmueHocmi BUPOWY8aHHA HACIHHA coi. YV cepeOHboMy 3a POKU O0O0CNIOHCEeHb
3a2aNbHI BUPOOHUYT BUMPAMU 3ANeHCHO 8i0 eapianmy docridy Koausanucs 6 medxcax 14836-16253
epH/ea, wo 00YMOBIEHO CMYNeHeM HACUYEHHST MEXHOA02TYHOI MOOel 8iI0N0BIOHUMU elleMeHmMmamu
(3a yinamu 2024 poxy). Exonomiunuti awaniz ompumanux Oauux niomeepous OoyilbHicCmb
YnpogaodiceHHs 0i0N0213086aHUX elleMenmis y cucmemy okcueienns coi. Hatisuwyy exonomiumny
eexmugnicms NPOOEMOHCMPYBANA MOOENb MEXHONO02Ii GUPOWYBAHHA, WO BKII0UALA NEPEONOCIBHY
00pobxy Hacinna npenapamom «bioinokynaum BTYVy (2 na/m) y noednamni 3 0oma
NO3aKOpeHesUMU NIOHCUBNIEHHAMU Op2aHo-MiHepanrbHum 0obpueom «Xeanpocm Cosy (2,5 n/ea) y
Gazu pozsumky: mpemii mpiuvacmuii AUCmMoK i OYmoHizayis. 3acmocy8anHs 0aHo20 8apianmy
3a6e3neyuso MaKCUMAIbHULL YMOBHO yucmutl npubymok, Ha pisui 20216 epn/ea ma uausuwut
pisenv penmabenvrnocmi — 124,8%. Hauibinow eghexmueroro 3 eKOHOMIYHOI MOUKU 30py € MOOelb
MEXHON02I BUPOWYBAHHS COi, KA Nepeddayae 6HeceHHs MiHepanbHux 000pue y 003i NasPisKys,
BHECEHHsL Y NepeonoCieHy Kynbmueayito 0ionociuno2o 0oopuea I payngixc 5 1/2ca ma 0bpobku Hacinms
npenapamom Mixoghpeno (1,5 n/2a), wo 3abe3neuye maxcumanvHuil pisenv penmabenvrocmi 125 %

Knwowuoei cnosa: exomomiuna egexmuenicme, cos, pO3pPAXyHOK eumpam, cobieapmicmo,
npubymox, pisensb penmaoenrbHOCHI.

Tabn. 2. Puc. 1.)Iim 11.
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