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Pedepar:

1. HaBe[1eHO KOHKYPEHTOCIIPOMOSKHY TEXHOJIOTIIO 3aXUCTY Bif 3a6yp IHEHOCTI COHSAIIHUKY Ta BILIUB MiKPOZIOGPUB
Ha 110ro NpOAyKTUBHICTB, sIKa llepefbdadyae po3poOKy perjiaMeHTy 3aCTOCYBaHHSI KOMILJIEKCY albTePHATUBHUX
METO/iB BHECEHHS 3aCO0iB 3aXMCTy POCJIMH, 30KpeMa repobiuuay. Haykosa LiHHICTb AucepTallii nosusrae y
IIpeJCTaBJIeHHI Pe3yJ/bTaTiB NOCiIKeHb, IIpoBeaeHux Ha 6a3i TOB «Arpocc+» [JHIIPOBCHKOro paiioHy
JHinponeTposcbkoi ob6acTi. HaykoBe 0OIpPyHTYBaHHS TEXHOJIOTTYHUX IPUMOMIB BUPOILYBaHHS COHSIIHUKY
I03BOJIsSIE MOAEPHI3yBaTU CUCTEMY AOIJISIAY 32 IIOCIBaMM COHSIIIHUKY Y BUpOOHMYMX YMOBax [liBHiyHOTrO CTemny
Ykpainu. ExcTpemasbHi IOrofiHi yMoBH (CIEKa, 10CyXa Ta 3/IMBOBUI XapaKTep [OIiB) 32 POKU IPOBEI€HHS

IOCJiIKeHb MaJii 3HaYHUH BIIJIMB Ha PICT, PO3BUTOK Ta yPOXXaNHICTh COHSIIHUKY. Bucoka Temrnepartypa BIIJIMBAE



Ha YyucJIeHHi 6i0xXimMiuHi Ta ¢izionoriyHi BracTrBOCTi pocarH. Y pOKU IIPOBEAEHHS AOCTiIKeHb CIIOCTepiragach
MiXpiyHa Ta MiXKCE30HHA MiHJIMBICTb KJIiMaTYy, 110 IIPU3BEJIO 1O CKOPOYEHHS BereTallifHoro rnepiony (0co6a1Bo
da3u GpopMyBaHHS 3epHA), 30ibIIeHHS AeilUTy BOJIOIU Ta TEIJIOBOTO CTPECY, i, SIK HACTINOK — IO 3HMKEHHS
BpO>KaiHOCTi. [10J1bOBi i 1a60paTOPHi JOCTiAKEHHS IPOBOAMIIM BifJIOBiIHO 3arajbHONPUNHITUM METOOVKAM.
ArporexHika B mocigax 3aranbHonpunHaTa a4 IliBHiyHoro Crerny YKpaiHu, OKpiM TEXHOJIOTIYHUX MTPUMOMIB, 1110
BUBYaJMCA. BCTaHOBI/IEHO, 10 MaKCUMaJlbHi IOKa3HUKU BPOXKAMHOCT] HACiHHS COHSALIHMKY 0yJIO OTPUMAHO 32
MiHIMaJIbHOI HOPMHU POGOYOTO PO3YMHY Ha PiBHi 7 J1/Ta y IOE€NHAHHI 3 rep6iuugoM y fo3i 20 r/ra Ta npuannayem
Tpenp 90 mo 3a6e3ne4nyo BPOKarHiCTh Ha piBHI 2,69 T/ra. [IpupicT y NOpPiBHSIHHI 3 KOHTPOJIbHUM BapiaHTOM
craHoBuB 0,89 T/ra a60 49,4%. IligBuIieHHsI HOPMU BUTPATH PO6OYOT0 po3urHy 1o 150 J1/Ta TaKOX Jajio BUCOKY
BpO>XaiiHicTh (1o 2,70 T/ra), oAHaK 6€3 CTaTUCTUYHO 3HAUYIMX IlepeBar. AHaji3 MOPQOJIOTiYHNAX XapaKTE€PUCTUK
KyJIbTyPY BUSBUB II03UTUBHUI BILJIMB AOCJIIIPKyBaHUX (PAKTOPIB HA (POPMYBAHHS BUCOTU POCJIMH COHSIIIHUKA.
MakcumanbHy BUcoty (147 cM, nepeBUIIeHHS] KOHTPOJIbHOTO MIOKa3HUKa Ha 23 ¢M) 6ys10 3a(piKCOBAHO IIpU
3aCTOCYBaHHI poboyoro po3uuny 100 1/ra y kombinanii 3 repbinumom (20 r/ra) ta npununavem Tpenn 90.
3pocTaHHS BUCOTH IIO3UTUBHO KOPEJIIOE 3 MOJIMNIIEHHSIM YMOB (POPMYBaHHS IPOAYKTUBHOCTI KyJIbTYPU.
EexTUBHICTb 3aCTOCYBaHHS repOiliiB Ta NPUIMIIAYiB TAKOX MPOSIBAIACH Y 3HAYHOMY 3MEHILIEHH] piBHS
3a0yp’sSIHEHOCTi IIOCiBiB, 0COGJINBO 32 BUCOKUX HOPM BUTpaTH pobodoro po3unHy (100-200 11/ra). HaltHmxuy
KiJIbKiCTb 6Yp'siHiB (4-9 11T. /M?) 6yJI0 OTPMMaHO NpU 103i repbinuny 40 r/ra y oeHaHHI 3 IpUIUNIayeM
"Ectepain". lle cpusijio akTUBHOMY YIIKOIPKEHHIO Ta 3arubedii 6yp'siHiB, CTBOPIOIOYM ONTUMAJIbHi YMOBHU 7151
3POCTaHHA i PO3BUTKY COHAIIHUKA. JIOCIIiIKEHI arpOTEXHIYHI 3aX01 CYTTEBO BIUIMHYJIYA Ha AKICHI XapaKTEPUCTUKU
HaciHHS. 30Kpema, MakcuMasbHuil npupict macu 1000 HaciHuH (48,2 1, IepeBUleHHS] KOHTPOJIBHOTO II0Ka3HMKaA Ha
8,9 r) 6yJI0 JOCSITHYTO 32 HOPMU BUTPATU pobouoro po3uuny 150 s1/ra, Hopmu repbinuay 30 r/ra Ta BAKOPUCTAHHS
npununada Tpenp 90. [103UTUBHUI BILIMB 3aCTOCYBaHHS repOilliB Ta MPUIMIIAYiB TAKOXK MPOCTEXYBABCS Y
[IOKpaIlleHHI CTPYKTYPHUX €JIEeMEeHTIB BPOKalHOCTI. 30KpeMa, iXHe BUKOPUCTaHHSI CIIPUSIIO 30iIbIIEHHIO AiaMeTpa
KOUIMKA COHSIIIHMKA Ta BUXOAY HAaciHHs. MakcumanbHUI BUXif, HaCiHHS 3 KolMKa (65,8%) O6yB JOCSTHYTUH 32 103U
rep6iumuay 20 r/ra, npununada Tpenp 90 Ta MiHiManbHOI HOpMU po604Oro po3uuHy (7 j1,/ra). 3aCTOCYBaHHS
MIKpPOJIOOPUB 3HAYHO BIIJIMBA€ HA (POPMYBaHHS 6i0METPUYHUX XaPAaKTEPUCTUK COHSIIIHUKY, TO3BOJISIIOUN
HiABUIIMTY BUCOTY POCJIUH 10 170 ¢M Ta 30iIbIINTH IJIOLLY JIMCTKOBOI IToBepxHi 1o 53,07 Tuc. M2 /ra npu
BUKOpHYCTaHHi npenapaty Topdosit Xenat Komnekc y gosi 3,0 j1/ra. lloBefeHo, 110 MiKpogo6puBa CIIPUSIIOTh
MTOKpaLEeHHIO CTPYKTYPU BPO>KalHOCTI. 30KpeMa, BCTaHOBJIEHO, 1110 Maca 1000 HaciHUH 36ibIIyETHCS 3aBISIKN
BruKopucTanHo Topdosit Xesnat Komsiekc npu aHasiorivHii go3i (3pocTaHHs CTaHOBUTH 2,91 T TOPIiBHSIHO 3
KOHTpoJleM). MakcuMasbHa BpOKalHiCTh COHSIIHUKY (3,06 T/ra) Ta nigpuineHuit BMict odii (50,40 %) nocarnyTi 3a
YMOBHU 3aCTOCYBaHHSI LIbOTO X MiKpo#oOpuBa B 103yBaHHi 3,0 j1/ra. EQeKTuBHICTh 3aCTOCYBaHHS MiKpOJOOPUB
TaKOXX BUPa’Ka€eThCsl y 3011bLIeHHI BUXOY OJ1ii 3 HACiHHS, 1O MiATBEPAKYE iX IEePCIIeKTUBHICTD 171 IHTEHCUBHOTO
BYPOILYBaHHS COHSIIHUKY. BCTaHOBJIEHO, 1[0 ONTMMAaJILHAY €KOHOMIYHUI PE3YJIbTaT JOCITA€ThCS MDY MTOENHAHHI
HOPMU poboyoro po3uuHy 150 j1/ra 3 go3om repbiuuay 30 r/ra Ta BUKopucTtanHsaMm npununada Tpenp 90. Taka
KoMbiHais 3a6e3reyye MakCMMaJbHO YMOBHO YUCTUH IPUOYTOK i BUCOKY PEHTa0ebHICTh. Y TOU Xe Jac,
3aCTOCYBaHHS MiHIMaJIbHOI HOpMHU POOOYOT0 po3unHy (7 J1/Ta), IKe 3pyIHO peastizyBaTy 3a OIIOMOT0I0 arpopoHy,
0CO0JIMBO 32 HECTIPUATIMBUX YMOB JJ1s1 POOOTH IITAHTOBOTO OOITPUCKYBAYa, TAKOXK BUSBUJIOCS] EKOHOMIYHO
BUTIIHUM, IEMOHCTPYIOUM BUCOKUI piBeHb peHTabenbHoCTi (10 99,5%). Cepen, Hait6inbil e(peKTUBHUX MIKPOJ0OpUB
3a CYKyIIHICTIO €KOHOMIUHUMX TIOKa3HUKIB € BapiaHTu 3 BUKopucTaHHsM Topdosit Zn/N y 1o3i 1,5 1/ra Ta Topdosit
Xenat Komniekc y nosi 3,0 1/ra. Kio4oBi cj10Ba: COHSALIHUK, 3a0yp’sIHEHICTb, MaJIo00’eMHE OOIPUCKYBaHHSI, IPOH,

rep6iuua, npuannay, Mikpogoo6pusa, 6i0oMeTpUYHi TOKA3HUKY, SKICTb HACIHHS, YPO>KaMHICTb.

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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KBasigikamis: n. c.-r. 1., crapmmii HayKoBuii ciiBpo6iTHYK, 06.01.01
ImenTudikarop ORCID ID: He zactocoyerbcs
JonmaTkoBa iHdopmarist:

IToBHE HafIMeHyBaHHﬂ IOPUIUYHOL 0COOH: J[HINPOBCHKUIA eP)KaBHUIA arpapHO-EKOHOMIYHMIA

yHiBEpCHUTET

Kopg 3a €IJPIIOY: 00493675

Micue3HaxoaKeHHS: ByJ1. Cepris €ppemosa, 6yp. 25, [IHinpo, JHinposcskuit p-H., 49600, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Humopuk Osexcanp IBaHOBIY

TOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aThKOBI Humopuk Onexcanzip [BaHOBIY

rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimasbHUI 3a lli,uI‘OTOBKy Tkauenko OnekcaHup CepriiioBuY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




