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AKTyaJIbHi HanpsiMM Ta NpPo0JieMaTHKAa Yy TEeXHOJIOTisiX BHMPOLIYBAHHSA NPOAYKUil
pocaMHHMUTBA: MaTepiagn V MiKHapOIHOI HAYKOBO-NIPAKTHYHOI iHTepHeT-KOH(epeHuii (25
mucronaaa 2025 poky, m. IMoarasa). / Peakou.: B.B. I'anryp (Biam. pen.) ta in. Iloarasa:
MJAY, 2025. 120 c.

Y 30ipHMKY Te3 BHCBIT/JIEHO pe3yJIbTAaTH JOCJHiIKeHb, fIKIi NPUCBSAYEHi Cy4YacCHUM
acmekTraM i3 po3B’si3aHHf NPOOJIeMHHX NHMTAHb B arpapHiii Hayui, 3okpema OioJsorizamii
POCTUHHMITBA, iHHOBaLiiTHUM 3axoaam y TeXHOJIOTifAX BUPOLYBaHHS
CiJIbCHbKOroCNnoAapPChLKUX KYJIbTYP. BuianHs agpecoBaHe HAYKOBHM Ta HAYKOBO-1e1aroriayHuM
npauniBHUKaM, acmipaHraM, 3100yBauyaM BHIIOI OCBiTH, ¢axiBUsiM arpoHOMi4HOI CJIyXKOH
arpo¢gopMyBaHb Pi3HOT0 BUPOOHHYOIr0 HATNIPAMKY.

PEJJAKIIIMHA KOJIET'IA

Muxoaa MAPEHUY — nupekTop HaBYAJbHO-HAYKOBOI'0 iHCTUTYTY arpoTexXHOJIOriii,
ceJIeKIIil Ta eK0JIOril, JOKTOP CUIbChbKOI0CIOAAPChKUX HAYK, Npodecop;

Bosogumup T AHI'YP —  3aBigyBau  kadeapu  poOCAMHHHMUTBA,  JOKTOP
CiJIbCBKOr0CIOIAPCHLKUX HAYK, CTAPIIUI HAYKOBUI CIIIBPOOITHUK;

JIo0oB MAPIHIY - JAOLEHT xadenpu POCIMHHUITBA, KaHAuaaT
CiJILCHKOTOCNOIAPCHLKUX HAYK;

Oasra  BAPABOJIA —  JOLeHT kadenpu POCIHMHHUITBA, KaHAuIAT
CiJIbCBKOr0CIOAPCHLKUX HAYK, IOLEHT;

Jwavuaa  €PEMKO -  jgoumeHt  kadeapud  pPOCJAMHHUNITBA,  KaHAUAAT
CUIbCHKOr0CNOAAPCHKUX HAYK, CTAPIIMA HAYKOBH CIIIBPOOITHHUK;

BixkTop JAIMEHKO -  jgoueHr kadeapu POCIUHHUIITBA, KaHJAUIAT
CiJIbCBKOr0CIOAPCHLKUX HAYK, I0LEHT;

Mukona IEBHIKOB - npodecop kadeapu  poOCIMHHUITBA, JOKTOP
CUIbCHKOTr0CNOAAPCHLKUX HAYK, podecop;

Cepriit PIVIOHEHKO - JOLIEHT kadeapu POCIMHHHUIITBA, KaHauaaTt
CiJIbCBKOr0CNOIaPCHLKUX HAYK, IOLEHT;

OJabra BAPABOJIA - JOLIEHT kadeapu POCIMHHUIITBA, KaHauaaT
CiJIbCBKOr0CIOIAPCHLKUX HAYK, IOLEHT;

Ceiti1ana IIAKAJIIN —  JIOLEHT kadeapu POCIMHHUITBA, KaHAuaAT
CiJIbCBKOr0CIOIAPCHLKUX HAYK, IOLCHT;

OJabra MIJIEHKO - JOLEHT Ka(eapu POCJINHHHUITBA, KaHAuaAT
CiJIbCBKOr0CNOIAPCHLKUX HAYK, IOLEHT;

Oaexkcanap AHTOHEIb - jgoumedT kKadeapu PpOCIMHHMITBA, KaHIAWAAT

CiJIbCBKOr0CNOIAPCHLKUX HAYK, I0LEHT;

Mapuna AHTOHELD — noueHt kadeapu pocIMHHUNTBA, KAHAUAAT MCUXOJOTTYHUX
HAYK, JOLEHT;

Onekcanap JIEHb - crapmmii BukiIagad kKadeapu PpoOCJIMHHMITBA, KaHIMAAT
CiJIbCBKOr0CNOIAPCHLKUX HAYK.

BinnoBiganpHicTh 3a 3MiCT NMOJaHMX MaTepiajiB, TOYHICTb HaBeJIeHHUX [TaHUX i
BIIMOBIAHICTH NPUHIMIIAM aKa/IeMiYHOI 100poYecHOCTi HecyTh aBTOpPU. Martepiajiu BuaaHi B
aBTOPCHKI pegakuii.
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sorghum. The mid-season variety Vinets is more responsive to the application of these
agrotechnical methods.
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An important factor in achieving economically and environmentally sustainable
food security is the expansion of legume cultivation areas and an increase in their
productivity. Soybeans are the most important food and feed legume currently grown
worldwide in various climatic conditions. As a source of high-quality, low-cost plant
protein and olil, it plays a significant role in providing the population with high-quality
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food products, as well as in ensuring the sustainability of agriculture due to the high
concentration of protein and oil in its seeds and low dependence on nitrogen supply.

Its cultivation is one of the factors improving the physical and chemical
properties of the soil, which is caused by the ability of its plants to fix atmospheric
nitrogen in symbiosis with nodule bacteria. At the same time, a lot of nitrogen is
released into the soil from soybean plant residues after the crop is harvested. An
Important technique for increasing its productivity is the improvement of the nutrient
regime. A limiting factor in the productivity of agricultural crops, particularly
soybeans, is the insufficient supply of micronutrients to plants. This can be resolved by
feeding plants during their growing season, which is considered an additional fertilizer
application strategy. One of the main advantages of this agricultural technique is the
supply of nutrients for plants, particularly those that are unavailable during critical
periods of consumption. In this case, nutrients are absorbed by the leaf blades and
transported to other organs, thus replenishing the reserves of essential nutrients and
ensuring metabolic processes. One of the important elements for plant growth and
development is boron. Its importance is known in the processes of nitrogen fixation,
nodule formation, nodulin protein synthesis in nodule parenchyma cells, as well as in
the disruption of the oxygen diffusion barrier. Molybdenum is an important component
of enzymes, in particular nitrate reductase and nitrogenase, which are involved in
nitrogen metabolism. A deficiency of this element leads to various phenotypic changes
that hinder their growth. A promising approach to sustainably increasing the efficiency
of crop cultivation, particularly soybeans, is the application of biofertilizers. The
integration of biological agents as substitutes for chemical fertilizers has the potential
to significantly improve various crop parameters and soil quality parameters by adding
essential components such as nitrogen, phosphorus, potassium, vitamins, proteins, and
stimulants to the rhizosphere [48].

The aim of the study was to determine the effect of the use of biofertilizers based
on nitrogen-fixing and phosphorus-mobilizing microorganisms and Mo in pre-sowing
seed treatment, feeding soybean crops in the budding phase B, and their combination
on individual plant productivity and soybean seed yield.

Field experiments were conducted on the territory of the state enterprise
“Experimental Farm ‘Stepne’ of the Institute of Pig Breeding and APV of the NAAS”
during 2024 and 2025.

Individual plant productivity is a result of complex interactions between all
physiological processes throughout the growing season under the influence of a range
of environmental factors. The content of sufficient amounts of mineral nutrients in the
soil has a key role in plant development and the formation of their productivity
elements. The results of the study indicate a positive effect of the studied technology
elements and their combinations on the biological productivity of soybean plants. In
the variants of Mo use in the treatment of soybean seeds before sowing, an increase in
the number of pods, seeds in them, and the weight of 1,000 seeds by 3.0 pcs, 6.0 pcs,
and 3.1 g, respectively, was noted compared to the control variant. The combination of
this agricultural practice with foliar fertilization B provided an increase in the studied
parameters of soybean plants by 5.0 pcs, 9.0 pcs, and 5.0 g compared to the control,
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respectively. The use of biofertilizer based on nitrogen-fixing microorganisms
improved the conditions for the formation of the generative sphere of plants and the
relevant development of crop elements, as a result of which the number of pods and
seeds in them, as well as the weight of 1,000 seeds, exceeded the control variant by 1.0
piece, 2.0 pieces, and 1.6 g, respectively , compared to the control variant. In the
variant of complex application of biofertilizer and Mo, an increased amount of
structural elements of the soybean crop by 4.0 pcs., 7.0 pcs. and 4.1 g compared to the
control was noted. The combination of pre-sowing seed treatment with the HiStick Soy
+Mo complex and foliar application of plant B fertilizer provided an increase in the
number of pods and seeds formed on the plants, as well as the weight of 1000 seeds by
8.0 pcs., 14.0 pcs. and 7.1 g, respectively, compared to the control. The integrated use
of biofertilizers based on nitrogen-fixing and phosphorus-mobilizing microorganisms
in pre-sowing seed treatment made it possible to increase the number of pods and seeds
formed on plants, the weight of 1,000 seeds by 2.0 pieces, 4.0 pieces, and 2.4 g,
respectively, compared to the control. The addition of Mo to the complex of
biofertilizers increased these parameters by 6.0 pcs, 11.0 pcs, and 6.1 g, respectively,
compared to the control. In general, the individual productivity of soybean plants was
highest in the variant of combining seed inoculation with biofertilizers based on
nitrogen-fixing and phosphorus-mobilizing microorganisms + Mo and foliar
application with B in the budding phase. In this variant, soybean plants formed an
average of 47 pods and 81 seeds. The weight of 1,000 seeds was 154.8 g.

The number of beans, seeds in them, 1,000 seed weight, determined the overall
seed yield of soybean. The highest value of this parameter (2.36 t/ha) was observed in
the variant combining seed inoculation and Mo treatment and foliar application with B
at budding stage.

Thus, the combination of seed inoculation with biofertilizers based on nitrogen-
fixing and phosphorus-mobilizing microorganisms with Mo and foliar application of
plants in the budding phase makes it possible to improve the conditions for the growth
and development of soybean plants and increase the overall productivity of its crops.

References

1. Yadav S.S., Hunter D., Redden B., Nang M., Yadava D.K., Habibi A.B. Impact
of climate change on agriculture production, food, and nutritional security. In:
Redden R., Yadav S.S., Maxted N., Dulloo M.S., Guarino L., Smith P., editors.
Crop Wild Relatives and Climate Change. New Jersey, USA. Wiley, 2015. 1-
23.

2. Siamabele B. The significance of soybean production in the face of changing
climates in Africa. Cogent Food Agric. 2021. 7(1). 1933745. DOI:
10.1080/23311932.2021. 19337

3. Azuma N., Machida K., Saeki T., Kanamoto R., lwami K.. Preventive effect of
soybean resistant proteins against experimental tumorigenesis in rat colon. J.
Nutr. Sci. Vit. 2000. 46(1). 23-29.

4. Santachiara G., Borras L., Salvagiotti F., Gerde J.A., Rotundo J.L. Relative



100

importance of biological nitrogen fixation and mineral uptake in high yielding
soybean cultivars. Plant and Soil. 2017. 418(1-2). 191. DOI: 10.1007/s11104-
017-3279-9

5. Liborio I.F., Campos C.N.S., Cordeiro Santana D., Oliveira I.C.d., de Oliveira
J.L.G., Pereira Ribeiro Teodoro L., Rojo Baio F.H., Theodoro G.d.F., Teodoro
P.E. Boron fertilization improves the agronomic performance of soybean
genotypes in the Brazilian Cerrado. Agriculture. 2024. 14. 27. https://
doi.org/10.3390/agriculture14010027

6. Bhardwaj D., Ansari M.W., Sahoo, R.K., Tuteja N. (2014). Biofertilizers
function as key player in sustainable agriculture by improving soil fertility, plant
tolerance and crop productivity. Microbial Cell Factor. 13. 66.

7. Huang X.-Y., Hu D.-W., Zhao, F.-J. (2022). Molybdenum: Mo re than an
essential element. J. Exp. Bot. 2022. 73. 1766-1774. doi: 10.1093/jxb/erab534

VIIK 631.86

BIIVINB BIOPET'YJIATOPIB Y CYMIIII 3 KAC HA
NPOJAYKTUBHICTb COPTIB NIIEHUIII M’SIKOI O3UMOI1

J3uraa €.B., 3m00yBau cTyreHs BUIO1 ocBiTH Marictp
e-mail: yevhenii.dzyhal@st.pdau.edu.ua
Tlonmascvruii Oeparcasnuil acpapHuil yHisepcumem

OmHuM 13 BOXJIMBUX HANPSMIB MiJBUIIEHHS MPOJIYKTUBHOCTI 03UMOI M’ SKOI
NIICHUIIl € YIOCKOHAJIEHHS CHCTEMH MIHEpPAJbHOT'O >KUBJCHHS 13 3aJy4CHHSIM
OloperynsaTopiB poCTy, SIKi 3/1aTHI aKkTHUBI3yBaTH (}i31070r0-010XIMiUHI MPOIECH B
pocimHax. IloemHaHHS TakuxX 3aco0iB 13 KapOaMiJHO-aMiaqHOK  CYMIIIIIITIO
BBAKAETHCS €(PEKTUBHUM TEXHOJIOTTYHHUM IIIXO0JIOM, IO 3a0e3nedye IIBHIKE
HAJXO/KEHHS JOCTYIHOTO a30Ty Ta CHIPUSE PO3KPHUTTIO T€HETUYHOTO MOTEHINATY
copTiB. BukopucTtanHs GiloperyiasTopiB MOKpAIly€e 3aCBOEHHS €JIEMEHTIB KUBJICHHS,
CTUMYJIIOE PO3BUTOK BETETATUBHUX 1 TEHEPATHBHUX OpPraHiB, IO B MIACYMKY
BiT0OpakaeThCsl HAa (POPMYBaHHI CTPYKTYPHHUX CKIIAJOBUX ypoxaro [2, 3].

B yMoBax cydacHoro 3emuiepoOCTBa, Jie¢ aKICHT POOUTHCS Ha CTaOUIBHICTH
BUPOOHUIITBA 1 palliOHATbHE BUKOPUCTAHHA JOOPHB, OCOOIMBO BAXJIHBUMHU €
nocnimkeras B3aemoii KAC i3 pisHumMu OGioperynsitopamu. AHami3 iX BIUIMBY Ha
MOpP(QOJIOTIYHI MMOKAa3HUKH, IHTCHCHBHICTH PO3BUTKY KOJIOCY Ta YTBOPEHHS 3€pHa
7103BOJISIE OOTPYHTYBATH JOIIIBHICTh 3aCTOCYBAaHHS TIEBHUX MPEMapatiB i po3poouTu
Halle(DEKTUBHINII CXEMHU KUBJICHHS ISl CEPEAHBOCTUTIIMX IHTEHCUBHUX COPTIB
MIIeHUI[I M’ K01 o3uMoi [1].

Merta noCmiKeHHS: TOCTITUTH 3aKOHOMIPHOCTI (pOpMyBaHHS MPOTYKTHBHOCTI
M'AKO1 03UMOIi mieHuIll coptiB EdexTHa Ta ActapTa y 3aJ1€:KHOCTI BiJl BAKOPUCTAHHS
OloperynaTopiB pocty Aminorost Ta I'payHndikc, y mnoenHandi 3 kapOamimHO-
amiayHoto cymimmo (KAC) 3a ymMoB BeCHAHOro MiJKUBICHHS. PesynpraTu
JOCJIIJI’)KeHb HaBe/leH1 y Tabuisx 11 2.
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