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1. OGrpyHTYBaHHS KOMIIJIEKCHOTO KOHTPOJIIOBAHHS 326y SHEHOCTI Ta BIUIMBY MIKPOJOGPUB Ha MPOIyKTUBHICT
COHAIIHKKY B yMOBax IliBHiyHOTO CTeny YKpainu

2. Substantiation of an Integrated Approach to Weed Control and the Effect of Micronutrients on Sunflower
Productivity under Conditions of the Northern Steppe of Ukraine

Pedepar:

1. HaBeieHO KOHKYPEHTOCIIPOMOYKHY TEXHOJIOTIIO 3aXUCTY Bif| 3a0yp SIHEHOCTI COHSIIHUKY Ta BILJIUB MiKPOJOOPUB
Ha M0ro NpOAYKTUBHICTS, KA Iepenbdavae po3poOKy perjiaMeHTy 3aCTOCYBaHHS KOMILJIEKCY allbTePHATUBHUX
METO[IiB BHECEHHSI 3aC00iB 3aXMCTYy POCJIVH, 30KpemMa repoinuay. Haykosa LiHHICTh AucepTalii rossirae y
IIpeJCTaBJIeHHI Pe3yJbTaTiB NOCiI)KeHb, IpoBeeHuX Ha 6a3i TOB «Arpocc+» [JHINpOBCHKOro patoHy

JHinponeTpoBcbKoi ob6acTi. HaykoBe 00IPyHTYBAaHHS TEXHOJIOTIYHUX IPUMOMIB BUPOIIYBAHHS COHSIIHUKY



I03BOJISIE MOJIEPHI3yBaTH CUCTEMY JOIJISIY 3a NOCiBaMU COHSIMIHUKY Y BUPOOHMYMX yMoBax [liBHiuHOTrO CTeny
Ykpainu. ExcTpemasnbHi IOroiHi yMOBHU (CIIE€Ka, II0CyXa Ta 3JIMBOBUM XapaKTep [OILiB) 32 POKU [IPOBEIEHHS
IOCIiIKEHb MaJIM 3HaYHUH BILJIMB Ha PICT, PO3BATOK Ta YPOKAMHICTL COHSAIIHYMKY. BuCcoOKa TeMIieparypa BILJIMBAE
Ha 4ucJieHHi 6ioximiuHi Ta iziosoriuHi BIaCTUBOCTI pOCAUH. Y POKY ITPOBEIEHHS IOCiTKeHb CIIOCTepirajach
MiXpiyHa Ta MiXXCE30HHA MiHJIMBICTb KJIiMaTYy, 110 IIPU3BEJIO 10 CKOPOYEHHS BereTaliliHOro nepiony (0co6a1Bo
¢dazu popMyBaHHS 3epHAa), 30iIbIIeHHS AeilUTy BOJIOIU Ta TEIJIOBOTO CTPECY, i, SIK HACTINOK — 1O 3HMKEHHS
Bpo>kaitHoCTi. [10J1bOBi i 1abopaTOpHi JOCiAKEHHS IPOBOAMIIM BifJIIOBiIHO 3arajbHONPUIHITUM METOOMKAM.
ArporexHika B mocifgax 3aranbHonpunnaTa a4 IliBHiyHoro Crerny YKpaiHu, OKpiM TEXHOJIOTIYHUX MTPUMOMIB, 1110
BUBYaJMCA. BCTaHOBI/IEHO, 10 MaKCUMaJlbHi IOKa3HUKU BPOXKAMHOCT] HACiHHS COHSALIHMKY 0yJI0 OTPUMAHO 32
MiHIMasIbHOI HOPMHU POGOYOTO PO3YMHY Ha PiBHi 7 J1/Ta y IOE€JHAHHI 3 rep6iluioM y fo3i 20 r/ra Ta npuannayem
Tpenp 90 mo 3a6e3ne4nsio BpOKarHiCTh Ha piBHI 2,69 T/ra. [IpupicT y NOpPiBHSHHI 3 KOHTPOJIBHUM BapiaHTOM
craHoBuB 0,89 T/ra a60 49,4%. IligBuiieHHs: HOPMU BUTPaTH POGOYOT0 po3dnHy 1o 150 j1/Ta TaKOX J1ajio BUCOKY
BpO>KaiiHicTh (1o 2,70 T/ra), ofHaK 6e3 CTaTUCTUYHO 3HAUYIMX [lepeBar. AHajli3 MOPQOJIOTiYHNX XapaKTePUCTUK
KyJIbTyPY BUSIBUB II03UTUBHUIA BILJIMB AOCJIIKyBaHUX (PAKTOPiB HA (OPMYBAaHHS BUCOTU POCJIMH COHSIIHUKA.
MakcumanbHy BUCOTY (147 CM, IepEBULLEHHS] KOHTPOJIbHOTO MTOKA3HMKA Ha 23 ¢M) OyJI0 3a(piKCOBAHO IpU
3aCTOCYBaHHI poboyoro pozunny 100 j1/ra y kombiHanii 3 repbinumom (20 r/ra) ta npununadem Tpenn 90.
3pocTaHHs BUCOTU TIO3UTUBHO KOPEJIIOE 3 MOJINIIEHHSIM YMOB GOPMYyBaHHS IIPOJYKTUBHOCTI KyJIbTYPU.
EdexTHBHICTb 3aCTOCYBaHHS repOilUiB Ta IPUJINIAYIB TAKOXK NPOSBUIACH Y 3HAUHOMY 3MEHIIEHH] PiBHS
3a0yp’IHEHOCTI N10CiBiB, 0CO6IMBO 32 BUCOKMX HOPM BUTpATU poboyoro po3unny (100-200 11/ra). HaitHmkuy
KiJIBKiCTb OYp'siHiB (4-9 11T. /M?) 6yJI0 OTPMMaHO NpU 103i repbinuny 40 r/ra y noeHaHHI 3 IpuIunadem
"Ectepain". lle cipusiyio akTUBHOMY YIIKOIPKEHHIO Ta 3arubedii 6yp'siHiB, CTBOPIOIOUM ONTUMAJIbHi YMOBHU 17151
3POCTaHHS i PO3BUTKY COHSIIHUKA. JIOCIIiKEH] arpOTEXHIYHI 3aX0IU CYTTEBO BIUIMHYJIM Ha SIKiCHI XapaKT€PUCTUKU
HaciHHSA. 30KpeMa, MakcumanpHui npupict macu 1000 HacinuH (48,2 T, IepeBUIeHHS KOHTPOJIBHOTO MTOKa3HUKA Ha
8,9 r) 6yJI0 LOCSTHYTO 32 HOPMU BUTpATU pobouoro po3uuny 150 s1/ra, Hopmu rep6inuay 30 r/ra Ta BAKOPUCTAHHS
npununada Tpenp 90. [To3UTUBHUI BIJIMB 3aCTOCYBaHHS repOilliiB Ta MPUIMIIAYiB TAKOXK IPOCTEXYBABCS Y
NIOKPAleHHi CTPYKTYPHUX €JIEMEHTIB BPOKAaHOCTI. 30Kpema, iXHe BUKOPUCTAHHS CIIPUSLIO 301/IbIIEHHIO JiaMeTpa
KOIIMKA COHSIIIHMKA Ta BUXOAY HaciHHs. MakcumanbHUIN BUXif HaCiHHS 3 KoLIuKa (65,8%) OyB JOCSTHYTUIH 32 103U
rep6iumuay 20 r/ra, npununada Tpexp 90 Ta MiHiManbHOI HOpMU po604Oro po3uuny (7 j1/ra). 3aCTOCyBaHHS
MiKpOZ0OPUB 3HAaYHO BIIJIMBA€ HA (POPMYBaHHS 6i0METPUYHUX XapPAKTEPUCTUK COHSUIHMKY, TO3BOJISIIOYN
HiABUINMTY BUCOTY POC/UH 10 170 ¢M Ta 30ibIINTH IO JIMCTKOBOI IToBepxHi 1o 53,07 Tuc. M2 /ra npu
BUKOpHUcTaHHi npenapaty Topdosit Xenat Komnekc y nosi 3,0 j1/ra. loBeneHo, 1110 MiKpogo6puBa CIIPUSIIOTh
[OKpAIlleHHIO CTPYKTYPU BPO>KalHOCTI. 30Kpema, BCTAaHOBJIEHO, 10 maca 1000 HaciHMH 36i1blyeTbCS 3aBASKA
BUKOpUCTaHHIO TopdosiT Xenat KoMmmekce npy aHanorivHii 103i (3poCTaHHS CTaHOBUTSH 2,91 T OPIiBHSHO 3
KOHTpoJieM). MakcumasibHa BpOKalHiCTh COHSIIHUKY (3,06 T/ra) Ta nigpuieHuit BMicT odii (50,40 %) nocaruyTi 3a
YMOBHU 3aCTOCYBaHHSI IbOTO X MiKpoo6puBa B 103yBaHHi 3,0 j1/ra. EQeKxTuBHICTb 3aCTOCYBaHHS MiKpOJ0OpUB
TaKO>X BUPA)KAEThCA y 30ibII€HHI BUXOY OJIii 3 HACiHHS, 10 MiATBEPIKYE iX NEePCHEKTUBHICTD AJ151 iHTEHCUBHOTO
BYPOILYBaHHSI COHSIIIHUKY. BCTaHOBJIEHO, IO ONTMMAaJILHAY €KOHOMIYHUI PE3YJIbTAT AOCITA€ThCS DY MOENHAHHI
HOPMU poboyoro po3uuny 150 j1/ra 3 go3o1o repbinuay 30 r/ra Ta BUKopucTtaHHsaMm npununaya Tpenp 90. Taka
KoMOiHallis 3a6e3neyye MaKCMMaJIbHO YMOBHO YUCTUM NIPUOYTOK i BUCOKY PEHTA0E bHICTb. Y TOH Xe 4Jac,
3aCTOCYBaHHS MiHiMaIbHOI HOpMHU PO6G0OYOro po34nHy (7 1/Ta), SIKe 3pyYHO peastisyBaTH 3a JOIIOMOTIO0 arpoJipoHY,
0CO0JIMBO 32 HECTIPUATIIMBUX YMOB JJ151 POOOTH IITAHTOBOTO OOITPUCKYBAYa, TAKOXK BUSIBAJIOCS] EKOHOMIYHO
BUTiHAM, IEMOHCTPYIOUM BUCOKUI piBeHb peHTabeabHOCTI (00 99,5%). Cepen, HalbiIbll €(PEKTMBHUX MIKPOLOOPUB
3a CYKyIIHICTIO EKOHOMIUHUX TIOKa3HUKIB € BapiaHTu 3 BUKopucTaHHsIM Topdosit Zn/N y 1o3i 1,5 1/ra Ta Topdosit
Xesat Kommiekc y nosi 3,0 1/ra. Kio4oBi cj10Ba: COHALIHMK, 3a0yp’sIHEHICTb, MalI000’€MHE OOIPUCKYBaHHS, IPOH,
rep6iuua, npuaunay, Mikpogoo6pusa, 6ioMeTpUYHi TOKa3HUKY, SKICTb HACIHHS, YPOXKANHICTb.

2. This work presents a competitive technology for sunflower weed control and the impact of micronutrient
fertilizers on productivity, which involves the development of a regulation for the use of a complex of alternative
application methods of plant protection agents, particularly herbicides. The scientific value of the dissertation lies



in the results of research conducted at LLC "Agross+" in the Dnipro district of Dnipropetrovsk region. The
scientific substantiation of technological methods for sunflower cultivation enables the modernization of crop
management systems under production conditions of the Northern Steppe of Ukraine. Extreme weather
conditions (heat, drought, and torrential rainfall) during the research period had a significant impact on the
growth, development, and yield of sunflower. High temperatures influenced numerous biochemical and
physiological properties of plants. Interannual and interseasonal climate variability during the study period led to a
shortened vegetation period (especially during the grain formation phase), increased moisture deficit and heat
stress, resulting in decreased yields. Field and laboratory experiments were conducted in accordance with
generally accepted methodologies. Agronomic practices followed the regional norms for the Northern Steppe of
Ukraine, except for the studied technological elements. It was established that the highest seed yield of sunflower
was obtained with a minimal working solution rate of 7 L /ha combined with a herbicide dose of 20 g/ha and the
surfactant Trend 90, resulting in a yield of 2.69 t/ha. The increase compared to the control was 0.89 t/ha or
49.4%. Increasing the working solution rate to 150 L/ha also resulted in high yields (up to 2.70 t/ha), though
without statistically significant differences. Analysis of the crop's morphological traits revealed a positive influence
of the studied factors on sunflower plant height. The maximum height (147 cm, 23 cm higher than the control) was
recorded with a working solution rate of 100 L/ha in combination with herbicide (20 g/ha) and the surfactant
Trend 90. Height increase positively correlated with improved productivity conditions. Herbicides and surfactants
also proved effective in significantly reducing weed infestation levels, especially at higher working solution rates
(100-200 L/ha). The lowest weed density (4-9 plants/m?) was achieved with a herbicide dose of 40 g/ha and the
surfactant Esterlip, which contributed to active weed damage and mortality, creating optimal growth conditions
for sunflower. The tested agronomic measures significantly influenced seed quality. The maximum increase in
thousand seed weight (48.2 g, 8.9 g higher than control) was achieved with a 150 L/ha working solution rate, 30
g/ha herbicide dose, and the surfactant Trend 90. The use of herbicides and surfactants also positively influenced
yield structure elements. Notably, their application led to increased sunflower head diameter and seed output. The
highest seed yield from the head (65.8%) was obtained with a herbicide dose of 20 g/ha, Trend 90 surfactant, and a
minimal working solution rate (7 L/ha). The application of micronutrients significantly impacted sunflower
biometric parameters, increasing plant height up to 170 cm and leaf area to 53.07 thousand m?/ha when using the
product Torfovit Chelate Complex at a dose of 3.0 L/ha. It was proven that micronutrients improve yield
structure. In particular, the use of Torfovit Chelate Complex at the same dose increased the thousand seed weight
by 2.91 g compared to the control. The maximum sunflower yield (3.06 t/ha) and increased oil content (50.40%)
were achieved with the application of this micronutrient at 3.0 L/ha. Micronutrient efficiency was also reflected in
increased oil yield from seeds, confirming their potential for intensive sunflower production. It was established
that the best economic result was achieved by combining a working solution rate of 150 L/ha with a herbicide
dose of 30 g/ha and the surfactant Trend 90. This combination ensured the highest net conditional profit and
return on investment. At the same time, the use of the minimal working solution rate (7 L /ha), which is
conveniently implemented via drones under unfavorable conditions for boom sprayers, also proved economically
viable, showing a high profitability level (up to 99.5%). Among the most effective micronutrients based on
economic indicators were Torfovit Zn/N at 1.5 L/ha and Torfovit Chelate Complex at 3.0 L /ha. Keywords:
sunflower, weed infestation, low-volume spraying, drone, herbicide, surfactant, micronutrients, biometric

indicators, seed quality, yield.
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Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lleByenko Cepriit Muxannosuy

2. Serhii M. Shevchenko

KBasidikamis: n. c.-r. 1., crapmmii HaykoBuii ciiiBpo6iTHuK, 06.01.01
InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKUIA IEPKABHMUIA arpapHO-E€KOHOMIYHMIA

yHiBEpCUTET

Koz, 3a €IPITIOY: 00493675

Micue3Haxoa KeHHS: sy Cepris Eppemosa, 6ya. 25, JHinpo, JIHinposcekuii p-H., 49600, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETChHKUI

VIII. 3ak/1104Hi BiZOMOCTI



Biacue IlpisBume Im'st [To-6aThKOBI Lumopuk Onekcanap IBaHoBid

TOJIOBH paju

Biacue IlpisBuie Im's I1o-6aThKOBI Lnmopuk Omnekcanap IBaHoBid

TOJIOBYIOYOrO Ha 3acCimaHHi

Bi,ILHOBi,I[aJIbHPIfI 3a Hi,ZII‘OTOBKy TkaueHKkO O]IeKcaH,Hp CepriﬁOBHq

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




