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1. Y nuceprauiiiziilt po6oTi 3[ifiCHEHO arpoeKoJIoriyHe OOIPyHTYBaHHSI e(PeKTUBHOCTI 3aCTOCYBaHHS
NOJIiYHKIIOHAJIbHUX OioNpenapaTiB 3a pi3HUX CIIOCOOIB Ta HOPM BHECEHHS B TEXHOJIOTISIX BUPOIYBaHHS 3€PHOBUX
KyJbTyp. BCTaHOBJIEHO 3aKOHOMIPHOCTI (POPMYBaHHS 306aJ1aHCOBAaHOrO KOHCOPLiyMy a30T¢iKCcyBaabHUX, pochop- i
KaJliiMO6ii3yBaIbHUX, PICTCTUMYJIIOBAJIbHUX MIKpOOPraHiamiB y pusocdepi nmenuri o3umoi 3a gii Asotoxenry Ta
I'paynndikcy B ymoBax IIpaBo6epesxknoro Jlicocreny Ykpainu, GopMyBaHHSI pO3BMHYTOI aHTUOKCUAAHTHOI CUCTEMU
KyKYPYZ34 3a BILINBY A3oToxesny, Jlunocamy Ta Oprasik-banaHcy mif, yac NOCYIJIMBOTO CTPECY B yMOBax
[TiBriyHO-CXimgHoro JlicocTerny Ykpainu. [JoBejeHO O3UTHUBHUI BIIJIMB OionpenapaTiB Ha 36epeskKeHiCTh MIIeHnLl

03UMOI IIPOTATOM 3MMOBOTO IIE€Piofy, aKTHBi3allil0 POCTOBUX MPOLLECIB HA [IOYATKOBUX €Tarax PO3BUTKY POCIIVH,



(popMyBaHHS BIIPOJIOBX N€PioAy BereTalii BUIOI IPOAYKTUBHOCTI KYKYPY3U Ta MIIEHUL O3MMOI i SIKOCTi 3€pHa,
€KOHOMIYHY e(PeKTHBHICTb eJIeMeHTiB TeXHOJIOTii. BcTaHOB/IEHO icTOTHUI BIIUB GionpenapartiB ['payHidikcy Ta
A30TOXeJIy Ha CTPYKTYPY €K0JIOro-TpoQiuHuX Ipy1l, QyHKIiOHAIBHY CIIPSIMOBAaHICTh MiIKDOOHOTO 1I€HO3Y
pusocdepu 03UMOi NIIEHUI], O 3yMOBJIIOE TOMIHYBaHHS CallpOTPO(HO-aHTArOHICTUYHUX YIPYyIlyBaHb Ta
iHribyBaHHS aTOreHHOI MiKO6GIOTH B pu3ocdepi poCinH BIPOAOBXK BEreTaliliHOro nepiofy, HacaMmmnepe, pojiB
Fusarium Ta Alternaria, MmiHimizalito pu3rKiB po3BUTKY KOpEHEBUX THUJIE. 3acTocyBaHHA ['payHadikey Ta
A3zoTOXeJny crpusie 301/IbLIEHHIO YMCEIbHOCTI MiKpOOpraHi3miB, 6akTepiil poay Azotobacter, akTHHOMILIETIB,
11€J110JI030PYIHIBHUX MiKpoopraHiamis B 1,4-1,7 pasu, 3a 1ii SKUX iHT€HCUBHillle Bif0yBalOTbCS IPOLLECU
MiHepaunizanii-immo6inizanii. 3a cymichHoi gii 'paynndikcy (Hopma Bukopuctanus 1,5 71/ra) Ta A3oToxesnmy (Hopma
BUKOpUCTaHHs 1,5 j1/ra) nif nepeanocisHy KyJbTHBallilo HaBecHi y ¢pasi BBCH 61069 BcTaHOBIEHO 3MEHIIEHHS B 4,6
Pa3u MOPIiBHSIHO 3 KOHTPOJIEM 4aCTKU (iTONATOT€HHUX MIKpOOPraHi3MiB y pusocdepi nmenuni. KomniexkcHe
BHECEHHJ IIiJl epeIociBHy KyabTuBalito ['paynngikey (1,5 1/ra) Ta Azotoxeny (1,5 j1,/ra) NOPiBHSIHO 3 OKPEMUM
BHECEHHSM OiompernapariB y HOpMi 3 j1/ra BUSIBUIIOCh €PEeKTUBHIIINM 100 GOPMYBaHHS IPOLYKTUBHOCTI
nueHuIi 03uMoi (BiAnosifgHo 6,55 npotu 5,73-6,33 T/ra). Lle 3yMOBJI€HO ajallTUBHOIO Ta CUHEPTIYHOIO Zi€lo
6ionpenaparib 3a ix CyMiCHOrO BUKOPHCTaHHSI, 30aJ1JaHCOBAaHMM PO3BUTKOM €KOJIOTO-TPO]PIYHUX IPyII
MiKpOOPraHi3MiB Ta Mikpob6iosioriuHoi akTuBHOCTI pusochepu. Komb6iHOBaHEe 3aCTOCYBaHHS Iif, IEPEIIIOCIBHY
KyabTuBalio 'paynndikcey (1,5 1/ra) + Asoroxent (1,5 j1/ra) y Kio4osi nepiogy GopMyBaHHS BPOKAIO MIIEHULE
BBCH 61-83 cnipusie pO3BUTKY ONTHMAaJIBHOTO CIiBBiIHOLIEHHS €KOJIOTO-TPO(IYHUX TPYI MiKPOOPraHi3MiB,
3a[lisSIHMX y IIpoliecax TpaHcdopMallii a30TOBMiCHUX CIOJYK. BUsIBIEHO NTPOJIOHTOBaHy [IO3UTHBHY JIil0 3a
BUKopucTaHHs ['payHndikey (1,5 1/ra) + Azotoxenny (1,5 1/ra) y ¢pasi pozsutky nuenuti BBCH 87-89 mono
CTabisIbHOI YMCeIbHOCTI a30TdikcaTopis, negoTpodis, aMoHipiKaTOPiB, CHOPOYTBOPIOBAIbHUX 6AKTEPIl, 110
IIPU3BOJUTH 10 YIIOBiILHEHHS 6i0JI0TYHOI BUCHAKEHOCTI I'PYHTY IIiCJIsl 30MPaHHS BPOXKalo, (POPMYBaHHSI OpPraHoO-
MiHepasIbHOTO 6ajiaHCy, CTBOPIOE MepeIyMOBHU [1JIs1 KPaIloi CTPYKTYPU IPYHTY Ta e(PeKTUBHOI AeCTPYKLil
IiCSDKHUBHUX peToK. HallegekTuBHimumu y ¢asi po3sutky nimenuli BBCH 22-25 1o no4atky 3MMOBOTO I1epiony
€ BapiaHTU 3 BHECEHHSIM IIiJ IepeIIOCiBHY KyJIbTHBali AzoToxenny (3 j1/ra) ta 'payHngikcey (1,5 1/ra) +
Asoroxenny (1,5 1/ra), Ki ONTUMIi3yI0Th MiKpOGiOJIOTiUHY aKTUBHICTb I'PYHTY, 110 3yMOBJIIO€ (POPMYBaHHS Oi/IbII
CTIMKUX [0 [1epe3rMiBJli POCJIMH ([TOKa3HUKU KOpeJsLii (r) MK 610MeTpUYHMMU [TOKa3HUKaMU y (azi pO3BUTKY
pocauH BBCH 22-25 ta BposkaiiHicTio nieHuli o3umoi ctaHosuiu 0,75-0,90). BcTaHOBIIEHO, 1110 3aCTOCYBAHHS
6ionpenaparis MigBuUIlye aJalTUBHUN ITOTEHLIAJ T XUTTE3NATHICTh POCJIVH, CIIPUsie Kpalllill I€Pe3UMiBIIi MIIEeHUI
o3umoi. Kopesnsamis (r) Mixk 6ioMeTpuyHNMU [TOKa3HUKaMM Y Pazi po3BUTKy pociuH BBCH 25-32 Ta BposkaiiHicTiO
nieHuni o3umoi craHoBuTs 0,77-0,84. HallepexkTusHimumuy 3a GopMyBaHHSIM 6iOMETPUYHUX ITIOKA3HUKIB €
BHECEHHS IiJl epeIoCciBHY KyJbTUBALliI0 A3oToxenny (3 1/T) Ta noenHaHHs 'paynadikcey (1,5 1/T) + A3oToxenn
(L5 1,/T), a Takox A3oToxenny 1,5 11/T 06po6seHHs HaciHHA + 0,5 71/Ta 'y ¢pa3y BeCHSIHOTO KylleHHs. [IopiBHSIHO 3

iHIIMMU cTIocO6aMu Ta HOPMaMU BHECEHHS iX e(PeKTHUBHICTb € B CEPEIHbOMY B 2 Pa3y BULIOIO.

2. The dissertation provides an agroecological justification for the effectiveness of using multifunctional
biopreparation in various ways and at various rates in grain crop cultivation technologies. The tendencies of
formation of a balanced consortium of nitrogen-fixing, phosphorus- and potassium-mobilising, growth-
stimulating microorganisms in the rhizosphere of winter wheat under the action of Azotohelp and Groundfix in the
conditions of the Right-Bank Forest-Steppe of Ukraine have been established, as well as the formation of a
developed antioxidant system in maize under the influence of Azotohelp, Liposam and Organic-Balance during
drought stress in the conditions of the North-Eastern Forest-Steppe of Ukraine. The positive effect of biological
products on the preservation of winter wheat during the winter period, the activation of growth processes in the
early stages of plant development, the formation of higher productivity of maize and winter wheat and grain
quality during the growing season, and the economic efficiency of technology elements has been proven. A
significant influence of the biological products Groundfix and Azotochelp on the structure of ecological and
trophic groups and the functional orientation of the microbial community of the rhizosphere of winter wheat has
been established, which determines the dominance of saprotrophic -antagonistic groups and the inhibition of
pathogenic mycobiota in the rhizosphere of plants during the growing season, primarily of the genera Fusarium



and Alternaria, thus minimising the risks of root rot development. The use of Groundfix and Azotohelp helps to
increase the population of microorganisms, bacteria of the genus Azotobacter, actinomycetes and cellulose-
degrading microorganisms by a factor of 1.4-1.7, the action of which intensifies the processes of mineralisation and
immobilisation. When Groundfix (application rate 1.5 1 /ha) and Azotohelp (application rate 1.5 1/ha) were applied
during pre-sowing cultivation in spring at BBCH stage 61-69, a 4.6-fold reduction in the proportion of
phytopathogenic microorganisms in the wheat rhizosphere was observed compared to the control. The combined
application of Groundfix (1.5 1 /ha) and Azotohelp (1.5 1/ha) proved more effective in terms of winter wheat yield
(6.55 versus 5.73-6.33 t/ha, respectively) compared to the separate application of biological products at a rate of 3
1/ha. This is due to the adaptive and synergistic action of the biological products when used in combination, the
balanced development of ecological and trophic groups of microorganisms, and the microbiological activity of the
rhizosphere. The combined application of Groundfix (1.5 1 /ha) + Azotohelp (1.5 1 /ha) during pre-sowing cultivation
promotes at the key periods of wheat yield formation (BBCH 61-83) the development of an optimal balance of
ecological-trophic groups of microorganisms involved in the transformation of nitrogen-containing compounds. A
prolonged positive effect has been observed when using Groundfix (1.5 1 /ha) + Azotohelp (1.5 1 /ha) during the
wheat development stage BBCH 87-89 in terms of maintaining stable populations of nitrogen-fixing bacteria,
pedotrophs, ammonifiers, and spore-forming bacteria, which leads to a slowdown in the biological depletion of the
soil after harvest, the establishment of an organo-mineral balance, and creates the conditions for improved soil
structure and the effective decomposition of post-harvest residues. The most effective treatments during the
BBCH 22-25 growth stage of wheat, prior to the onset of winter, are those involving the application of Azotohelp (3
1/ha) and Groundfix (1.5 1 /ha) + Azotohelp (1.5 1 /ha) during pre-sowing cultivation, which optimise soil
microbiological activity, leading to the formation of plants more resistant to overwintering (correlation coefficients
(r) between biometric indicators at the BBCH 22-25 stage of plant development and winter wheat yield ranged
from 0.75 to 0.90). It has been established that the application of biological preparations increases the adaptive
potential and viability of plants, and promotes better winter survival of winter wheat. The correlation (r) between
biometric indicators in the BBCH 25-32 plant development stage and winter wheat yield is 0.77-0.84. The most
effective treatments for improving biometric indicators are the application of Azotohelp (3 1/t) during pre-sowing
cultivation and the combination of Groundfix (1.5 1 /t) + Azotohelp (1.5 1 /t), as well as Azotohelp at 1.5 1/t for seed
treatment + 0.5 1/ha during the spring tillering stage. Compared to other application methods and rates, their
effectiveness is on average twice as high.
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¢ 10. SIkoBenko [JI.0., Bopogaii B.B. Anasni3 narorenHoi Ta canpoTpodHOi MiKOGIOTH I'PYHTY 3a BILJIUBY
6ionpenapatiB A30TodiT Ta I'payHIdikc B arpoueHosi nienuni 03umoi. «HoBiTHI foCsArHeHHs 6i0TE€XHOIOTiy:
Marepianu VI MixkHapogHOi HayKOBO-IPaKTHU4HOI KoOHpepeHuii (Kuis, 23024 Bepechs 2022 p.). Kuis. 2022. C.
1020103.

o 11. fIxoBeHko [1.0., Bopopnaii B.B. Current state of the development of the biological method of plant
protection in Ukraine. «36anaHcoBaHe NPUPOJOKOPUCTYBAHHS: TpaAuLii, NepCIEeKTUBY Ta iHHOBALii»:
Marepianu MikHapoHOI HayKOBO-TIpakTM4HOI KoHpepeHuii (Kui, 304 nmucronana 2022 p.). Kuis. 2022. C.
26028.

e 12. fIxoBenko [1.0., bopopait B.B. Pict Ta po3suTok Triticum aestivum L. 3a CyMiCHOTO BUKOPUCTaHHS
6ionpenapatiB A30Todirt Ta I'payHnQikc. «Ekos0ro6esneyHi TeXHOJIOTII B POCJAVHHULTBI B YMOBAaX BOEHHOTO
cTaHy»: Matepianu BceykpaiHcbKoi HayKoBO-TIpakTU4HOI KoHepeHnuii (Kuis, 10 cepriug 2022 p.). Kui. 2022.
C. 172a175.

¢ 1. bonoxosceka B.A., Haropna O.B., bonoxoscekuii B.B., Kopcyn C.I'., Bopogaii B.B., SIkosenko [I.0., ypaudko
O.L, Ipebot O.1, [Tapdeniok AL, Suce JI.A., Xomenko T.O., Jaupko A.O., Kyaemny B.1., Kpyts B.B., 3enena JI.B.,
Jlixanos A.®., ByxoHcbka f.K., [TonraBa O.I1., Bougapenko .M., Cooko M.I'., Menginp C.I. 3acTocyBaHHs
MIiKpOOHUX Npenaparis AJ1s1 MiJBULIEHHS IOCYXOCTIMKOCTI KYKypy/3U: HAyKOBO-TIPAaKTU4HI peKOMeHaallii.
Kuig, 2026. 33 c.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAYKOBHMH TeMaMH: 0120U107794

VI. BizoMocCTi mpo HayKOBOr0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)
BaacHe IlpizBume Im's I10-6aThKOBI:

1. bopopgait Bipa BirasniiBHa

2.Vira V. Borodai

KBasigikanis: 1. c.-r. 1., gor, 03.00.16

InenTudgikarop ORCID ID: 0000-0002-8787-8646



JoparkoBa iHdpopmamnist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii yHiBEpCUTET 6iOpECYPCiB i

IPUPO/IOKOPUCTYBaHHs YKpainu

Kog 3a €IPIIOY: 00493706

Micue3Haxoa>KeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. fluce Jlinis AMiHiBHa

2. Liliia A. Yanse

KBasidikanis: 1. 6. 1., c.n.c., 06.0111

Imentudikarop ORCID ID: 0000-0002-2567-5907

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHa akajieMis arpapHux HayK YKpaiHu
Kopg 3a €IPIIOY: 00024360

Micue3HaxoaKeHHS: ByJI. Muxaitna OmensHoBu4a-IlaBnenka, Kuis, 01010, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: Ka6inet MiHicTpiB Ykpainu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kapnienko Bikrop I[lerpoBry

2. Victor P. Karpenko

KBasigikawis: n. c.-r. u., npodecop, 03.00.12

InenTudikarop ORCID ID: 0000-0001-5607-7371

JoparkoBa iHdpopmamnist:

TloBHe HaiMEeHYBaHHS IOPHUIHYHOI 0COOH: YMaHCHKMII HALLIOHAIBHUI YHIBEPCUTET
Kopg, 3a €IPIIOY: 00493787

Micue3Haxoa>KeHHS: Byl [HCTUTYTCbKa, YMaHb, YMaHChKuii p-H., 20301, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. I'ynon 'anvna BacuiiBHa

2. Halyna V. Hutsol

KBasigikamis: k. c.-r. ., gouent, 03.00.16

InenTudikarop ORCID ID: 0000-0001-6327-6555

JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: BiHHMIIbKMII HAlliOHA/IbHUI aTpapHUI YHiBEpCUTET
Koz, 3a €IPITIOY: 00497236

Micuesnaxo;pxeuna: ByJs1. CoHs19Ha, BinHug, Binaunskuii p-H., 21008, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. bynac AsiboHa AHaToJliiBHA

2. Alona A. Bunas

KBasigikanis: x. 6. u., .., 03.00.16
InenTudikarop ORCID ID: 0000-0003-4806-7004
JoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT arpoeKoIorii i npupoaoKkopucTyBaHHs HalioHanbHOi

aKkazeMii arpapHuX HayK YKpaiHu

Kopg 3a €IPIIOY: 13722479

Micue3HaxoO KeHHS: By MeTposoriuna, Kuis, 03143, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBitiHHS: HaujonanbHa akaziemiss arpapHuX HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. JleBimko Asna CepriiBHa

2. Alla S. Levishko
KBasmigikamis: k. 6. 1., c.z., 03.00.07
InenTudikarop ORCID ID: 0000-0003-4037-1730

JopaTrkoBa indpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT arpoeKoJIorTii i NpUpooKopucTyBanHs HanioHanbHoi

aKkazeMii arpapHUX HayK YKpaiHu

Kopg 3a €IPIIOY: 13722479

Micue3Haxoa KeHHS: Bys. Merposoriuna, Kuis, 03143, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjjonanbHa akazeMis arpapHUxX HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Bsacue IlpisBume Im'st [To-6aTbKOBI TKAH €prenist IMuTpiBHa

TOJIOBH pajgu

Bnacue IpisBume Im'a [To-6aTbKOBI TKAM €prenist JImutpisHa

rOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBimasibHMI 3a lli,uI‘OTOBKy l'aBpumok Jlinig B'ssuecsaBiBHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi IOpuenko TeTsHa AHaToiiBHA

OisIJIBHOCTI




