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COHSIIIHUKY IJISIXOM ONTUMI3alii cucTeM yLoOpeHHs 3 BUKOPUCTaHHIM OiolpenapaTisB piCTCTUMYJIIOBaIbHOI Ta
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32 0IHO(PAKTOPHOIO CXEMOIO 3 BUKOPUCTAHHSIM Pi3HUX CUCTEM YAOOPEHHS, 110 BKII0YaId MiHepasbHi 06pUBa,
GiompernapaTy piCTCTUMYJIIOBAJIBHOI Aiii Ta GiompenapaTy CTPeCOCTINKOCTI. JocimpKeHHs IPOBOIUIIN i3
3aCTOCYBAHHSIM I10JIbOBUX, JIAOOPATOPHUX i CTATUCTUYHUX METOZiB. Y pOOOTi BCTAHOBJIEHO OCOOJIMBOCTI POCTY i
PO3BUTKY POCJIMH COHSIIIHUKY, (POPMYBaHHS (POTOCUHTETUYHOI [isIJIbHOCTI, €JIEMEHTIB CTPYKTYpPU BPO>KAIO Ta PiBHA
IIPOIYKTUBHOCTI 3aJIEXKHO Bif cucteM ynobpeHHs. [TokazaHo, 10 BUKOPHCTaHHS 6iolipernapariB y OeIHaHHi 3
ONTUMI30BaHUMU HOPMaMU MiHEPaJIbHOTO KUBJIEHHS 3 cIIpuse 6ibll 36a71aHCOBAaHOMY QYHKI[IOHYBaHHIO
arpoLeHo3y i iiBULIEHHIO e(PeKTUBHOCTI BUKOPUCTAHHS PeCypCiB. BusiBIeHO BIJIMB LOCIIIPKyBaHUX CUCTEM
yIo0peHHs Ha GiTOCaHITApHUI CTaH MOCIBiB, 30KpeMa Ha PiB€Hb YPaXKEHHS POCJIMH XBOPOOAMHU, 3aCEJIEHICTh
IIKiTHUKaMU Ta CTYIiHb 3a0yp’sHEHOCTI. BcTaHOB/IEHO, 110 GioNpenapaTy CIpUsIOTh MiABUILIEHHIO CTIHKOCTI
arpoLeHo3y 10 6i0TUYHUX CTPECiB i BHM)KEHHIO PiBHS PITONATOJIOT{YHOTO 1 EHTOMOJIOTIYHOTO HaBaHTaXKEHHSI.
JocinKeHo NOKa3HMUKU SIKOCTi HACiHHS COHSIIIHUKY Ta Or0 €KOJIOTiYHOi 6€31e4YHOCTi. BcTaHOoBIEeHO, 1m0
3aCTOCYBaHH$ 6i0JIOTiUHMX i 6i0MiHEepaJIbHUX CUCTEM yI0OpeHHS 3abe3nedye (GPOPMYBaHHS NPOAYKILii 3 BUCOKMMU
SKICHUMH ITOKa3HUKaMU 6e3 NIepeBULIeHHS] IPAaHUYHO IOMyCTUMUX KOHIIEHTPalill TOKCUYHUX peyoBUH. OLiHEeHO
3MiHM arpoeKoJIOriyHOTO CTaHy IPYHTY 32 BUKOPUCTAHHS Pi3HUX CUCTEM YAOOPEHHS. BCcTaHOB/IEHO CTabiIbHICTD
OCHOBHMX arpOXiMiYHMX IOKA3HUKIB i BiICYTHICTb HETATUBHUX 3MiH Y BMICTi BaXKKHUX METAJIIB, 110 CBiIYUTD IIPO
€KOJIOTiYHYy 6e3I1eYHICTh JOCiIKyBaHUX TEXHOJIOTiM. EKoHOMIYHa Ta 6ioeHepreTryHa OLiHKa [T0Ka3aja JOLibHICTh
3aCTOCYBaHHS GiomperapariB y TEXHOJIOTI BUPOIIYBaHHS COHSIIHUKY, 110 3a0e3Ieyye MifiBUIIeHHS! peHTabe bHOCTI
BMPOOHULITBA Ta €(PEKTUBHOCTI BUKOPUCTAHHSI EHePreTUYHMUX pecypciB. HaykoBa HOBU3HA OJIEP>KAHUX PE3YJIbTaTiB
IIOJISITa€ Y BCTAHOBJIEHHI 3aKOHOMIPHOCTEN (POPMYBAHHS IPOLYKTUBHOCTI Ta CTIMKOCTi arpOL€HO3iB COHSIMIHUKY 3a
[I0€JHAHHS MiHEepaJIbHOTO >KMUBJIEHHS 3 OionpernapaTamu pisHOro (PyHKLiOHAJIbHOTO [IPU3HAYEHHS B yMOBaX
Jlicocreny npaBo6epeskHoro. [IpakTuyHe 3Ha4€HHS OJIEP>KaHMX PE3YJIbTaTiB [0JISIrae y PO3po0JIeHH Ta
BIIPOBAJPKEHHI €(DEKTUBHUX CUCTEM yIO0OPEHHS COHSUIHUKY, 110 3a6€3Me4yI0Th MiBUIEHHS IPOLYKTUBHOCTI
KyJIbTypH, IIOKpalleHHs SKOCTi IPOLyKIii Ta 30€peskeHHs pOJI040CTi I'PYHTIB. BcTaHOB/IEHO, 1110 POPMYBaHHS
IIPOIYKTUBHOCTI I1OCIBiB COHSIIIHUKY € CKJIaJIHUM 6araToakTOPHUM IIPOLIECOM, KU BU3BHAYAETHCS Y3rOIKEHOIO
Zielo MOpPOMETPUYHUX, Pi3i0NOriYHUX i arpOLIeHOTUYHUX NTOKa3HUKiB. ¥ Jlocaini 14 noBeneHo, Mo HaBiTh 3a
OJIHAKOBOi I'yCTOTHU CX0AiB (61,2 THC. IIT. /Ta) Hopasbiie GOPMyBaHHS CTEGJIOCTOIO iCTOTHO 3aJ1eKaJo Bif CUCTEM
ynobpenHs. HaliBuiy rycToTy cTe6s10CcTOl0 3abe3neyyBasa 6ioMmiHepaspHa cuctema ynoopenss N30P30 +
Bionopma Asor + Bionopma ®ocdop (56,90 Trc. mT. /Ta), 10 CYIPOBOIKYBANOCS MiHIMaJIbHUM 3PiIPKEHHSIM i
CTBOPIOBAJIO ONTUMAJIbHI yMOBHU 7151 GPOPMYBAaHHS BPDOKANHOCTI. Lle CBi4nTh, 0 MOEQHAHHS 3HIDKEHUX 103
MiHepasIbHUX NOOPUB i3 GionpernapaTamu piCTCTUMYJIIOBAJIBHOI A1ii 3abe3eyye He JInie JXUBJIEHHS POCINH, a U
cTabisnizallilo ix po3BUTKY B arpoleHo3i. JloBeJieHO, 1110 CUCTEMU YA0OPEHHS iCTOTHO BIUIMBAIM HAa TEMIIU POCTY i
PO3BUTKY pocivH. biomiHepasnbpHi cucteMu 3a6e3nedyBasiy ONTHMMIi3allilo MPOXOAKEHHs (PEHOJIOTIYHUX (a3, TOT; K
MiHepasbHi 106puBa (GOpMyBaIv Hal6LIbII iIHTEHCUBHUIA BereTaTuBHUM picT (1o 180,3 cm 3a BHeceHHs1 N60 npoTtu
143,3 cm Ha KOHTPOJIi). BogHOYaC BCTaHOBJIEHO, 1[0 MAKCUMAaJIbHUM PICT POCJIMH He € IPSIMUM [T0Ka3HUKOM
HaMBUIOi IPOLYKTUBHOCTI, 110 MiATBEPAKY€E HEOOXiNHICTh OLIiHIOBaHHS arpolLleHO3Y SIK LiTiCcHOI cucremu.
BcraHOBIIE€HO, MO (OTOCMHTETAYHA AKTUBHICTD NOCIBIB € OJJHUM i3 KJIIOYOBUX (PAKTOPIB (POPMyBaHHS BPO>KAHOCTI
COHSIHMKY. HaliBuIni NOKa3HUKY IO JTMCTKOBOI oBepxHi (mo 10988 cm2) i mucTkoBoro inpexcy (o 5,95 M2 /m2)
3abe3nevyBaiy MiHepasbHi CUCTEMU YOO0OPEHHS, OJJHAaK Hai6iybll epeKTUBHE I10€IHAaHHS LIUX [I0KA3HUKIB 3i

30€epeXeHiCTIO CTEOJIOCTOIO CIIOCTEPIrasocs 3a 6i0MiHEPAJIbHUX CUCTEM.

2. The dissertation is devoted to the scientific and theoretical substantiation and experimental solution to a
scientific problem aimed at improving the functioning of sunflower agrocenoses through the optimization of
fertilization systems using growth- stimulating and stress-resistant biopreparations in the Right-Bank Forest-
Steppe of Ukraine. The relevance of the study is determined by the increasing share of sunflower in the cropping
pattern, the violation of scientifically grounded crop rotations, and the intensified use of mineral fertilizers and
plant protection products, which leads to soil degradation, increased phytosanitary pressure, and reduced
environmental safety of agricultural products. In this regard, there is an urgent need to develop effective
agronomic solutions aimed at reducing anthropogenic pressure and stabilizing agroecosystems. The research was
carried out in 2023-2025 at the Research Farm «Agronomichne» of Vinnytsia National Agrarian University on grey



podzolized soils. Field experiments were conducted according to a single-factor design using various fertilization
systems, including mineral fertilizers, growth-stimulating biopreparations, and stress-resistant biopreparations.
The study involved field, laboratory, and statistical methods. The study established the characteristics of sunflower
plant growth and development, the formation of photosynthetic activity, yield structure elements, and
productivity depending on fertilization systems. It was shown that the application of biopreparations in
combination with optimized mineral nutrition contributes to a more balanced functioning of agrocenoses and
improves the efficiency of resource use. 9 The influence of the studied fertilization systems on the phytosanitary
condition of crops was revealed, in particular on the level of disease incidence, pest infestation, and weed
infestation. It was established that biopreparations contribute to increasing the resistance of agrocenoses to biotic
stresses and reducing phytopathological and entomological pressure. The quality indicators of sunflower seeds
and their environmental safety were investigated. It was established that the use of biological and bio-mineral
systems based on biopreparations ensures the production of high-quality products without exceeding the
maximum allowable concentrations of toxic substances. Changes in the agroecological state of the soil under
different fertilization systems were assessed. The stability of the main agrochemical indicators and the absence of
negative changes in heavy metal content were established, indicating the environmental safety of the technologies
under investigation. Economic and bioenergy evaluation demonstrated the feasibility of using biopreparations in
sunflower cultivation technology, ensuring increased profitability of production and efficient use of energy
resources. The scientific novelty of the obtained results lies in establishing the regularities of productivity
formation and stability of sunflower agrocenoses under the combination of mineral nutrition with biopreparations
of different functional purposes in the Right-Bank Forest-Steppe of Ukraine. The practical significance of the
obtained results lies in the development and implementation of effective fertilization systems for sunflower that
ensure increased crop productivity, improved product quality, and preservation of soil fertility. It has been
established that the development of sunflower crop yield is a complex, multifactorial process determined by the
combined action of morphometric, physiological and agrocenotic indicators. In Experiment 1, it was demonstrated
that even at the same seedling density (61.2 thousand plants/ha), the subsequent development of the plant stand
depended significantly on the fertilisation systems. The highest stem density was achieved with the bio-mineral
fertilisation system N30P30 + Bionorma Nitrogen + Bionorma Phosphorus (56,900 plants /ha), which was 10
accompanied by minimal thinning and created optimal conditions for yield formation. This indicates that the
combination of reduced doses of mineral fertilisers with growth- stimulating biological preparations ensures not
only plant nutrition but also the stabilisation of their development within the agroecosystem. It has been proven
that fertilisation systems significantly influenced the rates of plant growth and development. Bio-mineral systems
ensured the optimisation of phenological phases, whilst mineral fertilisers promoted the most intensive vegetative
growth (up to 180.3 cm with N60 application versus 143.3 cm in the control). At the same time, it was established
that maximum plant growth is not a direct indicator of the highest productivity, which confirms the need to assess
the agroecosystem as a holistic system.
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