AHOTANIA

JAuceprania Ha 3700yTTS HayKOBOIO CTyNeHsl JOKTOp @inocodii 3a
crneniajabHicTio 201 ArpoHomisi.

CydacHuil piBeHb BUPOOHHUIITBA COHSIIHMKA B YKpaiHl XapaKTepU3yeTbCs
3aCTOCYBaHHSIM PI3HOMAHITHUX 1HHOBAIIA: BUCOKOMPOMyKTUBHI IMI-cTiiiki riGpunu,
IHTErpOBaHUM 3aXUCT POCIMH Bij Oyp’siHIB, XBOPOO 1 LIKIJHUKIB, BUCOKOIIPOYKTUBHA
TEXHIKa, cydacHi TexHomorii o0poOiTky T1pyHTY (Strip-till, No-till, Verti-till), HOBi
texHonorii BupomyBanHs: Clearfield, Expressun, A.LLR., wmynbridyHKIIIOHaTBHI
piCTperyioroul npenaparu i T. iH. BUpOOHHMKHU IIMPOKO 3aCTOCOBYIOThH YC1 1HHOBAIIMHI
CJIEMEHTH, aje II€ 3aCTOCYyBaHHS HOCUTH O€3CHCTEeMHHUU XapakTep. MaeThcs Ha yBasi,
o0 Ty YW IHIIY 1HHOBAIIF0 BUPOOHHKH BHUKOPUCTOBYIOTH 3a PEKOMEHIAIISIMHU
TUCTPUO’I0TOpa, TOMY 1110 HAYKOBUX JOCIHIIKEHb, MPUCBIYCHUX MOPIBHIBbHIN OIlIHII
PI3HHX pEKOMEHJAIlld Maike Hemae, a00 BOHHM HE OpPIEHTOBAHI HAa BY3bKHUU CIEKTP
1HHOBAIIIH.

Cepen ycix eJEMEHTIB TMEPEeTIYeHOr0 KOMIUIEKCY 1HHOBAIlid  HAWOLIBII
BIUTUBOBUM Ha YMOBHM JKHUTTA POCIHH € TIPYHTOOOPOOITOK, SIKMM 3I1HCHIOETHCS
CyyaCHMMH arperaramu, sKi BIJCYTHI B HayKOBHUX YycTaHoBaX. Pasom 3 BuOOpom
TCHOTHUITY, SIKHWA Temnep BU3HA4YA€ HE JIUIIE COPTOTiOpUIHI OCOONMBOCTI, a W camy
TEXHOJIOT1I0, 1Iel ayeT (akTopiB MpelcTaBisie OE3yMOBHMM 1HTEpEC 1 € aKTyaJlbHUM
HANPSIMKOM JJOCJI1JIKEHb.

[TonsoBi mocnigu Oyno mposeaeHo Ha mojsix TOB «Komoc» Po3minbHAHCHKOTO
paiony Opnecwskoi oOmacti mpotsiroM 2023-2025 pp. ABTOp BHUCIOBIIOE TOASKY 3a
HaJaHy MOXXJIUBICTh BHKOPUCTAHHS PI3HOMAHITHOI JOPOTOBAPTICHOI TEXHIKH 1 3€MEIb
nupekropy TOB HOpito BikTopoBuuy fAnoBuyky, 63 MATPUMKH SKOTO 111 TOCTKEHHS
Oys 6 HEMOXKIIHBI.

[pyHTH IOCHIiIHMX IiISHOK NPEACTABICHI 3BHYaliHMM YOPHO3EMOM 3 BMIiCTOM

rymycy 4,0-4,2%, pH — 7,8-8,2 Ta 3aranbHoto0 mmnapysaticTio 57-58%.
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3a MOroJHUMHM YMOBAMH POKH JOCHIIKEHb CYTTEBO BiApi3HsIUCH: 2023 p.
onepkaB oIiHKy 17 6amiB; 2024 — 14, a 2025 — nume 8 6amiB, TOOTO Tiep1i 2 poku Oyiu
CepEeNHbOCTIPUATINBUMU, a 2025 — BKpail HECTIPUSTIIMBUMHU.

Cxema MonbOBOrO JBOX(AKTOPHOro AOCIHITY Iepeadayae BUBUEHHS YOTUPHOX
CUCTEM IPYHTOOOPOOITKY 1 IBOX TEXHOJIOT1MA:

TexHomnoris 06po0iTky rpyHTy (DPakrop A):

1) besnonuiesuii, Ha oOuHy 30 cM. OOpoOka CTEPHBOBUM KYJIbTUBATOPOM

Horsch Tiger 6MT;

2) Beprukanpuuii, Ha muOuny 10 20cm. Verti-till o6pobiTok arperarom Salford
7000;

3) Minimanbauii, Ha TMOUHY 8-10cM. JluckyBanus auckaropoM Qualidisc 7000
(KOHTpOJIB);

4) Strip-till, Ha mbOuny g0 20cm.IIpsimuit BUCiB TOCIBHUM KOMIUIEKCOM Mzuri
Pro-til 6T;

Texnomorist BuporntyBanas (Pakrop B):

1) Clearfield Trexnomnoris 3 riopugom P64LP130;

2) Classic Texnomnoris 3 riopunom NK Kondi.

[ToBTOpEHHS y AOCIIII YOTUPHOXPA30Ba, AUISTHKMA PO3TAITyBaHHS 13 €IEMEHTaMU

peHioMizarii, mioma 10ciqHoi ainsaku ctanosuia 12000 Mm%, a obikoBa — 560 M2,

[Tokazano, MmO QaxTOpu OOCHIAY CYTTEBO BIUIMBAIOTH HAa IIUPOKHH CIIEKTP
EKOJIOTIYHUX YMOB, 30KpeMa:

- 3amac MNpPOAYKTHBHOI BOJOTM B METPOBOMY Ilapi IPYHTYy Yy BapiaHTax 13
Strip-till 00poOiTKOM T Yac TPOXOHKCHHS COHSIIHUKOM HaWOUIBII
BIJIMOBIJATBHUX (pa3 PO3BUTKY MEPEBUILYBAB KOHTPOJIb Ha 6,5-12,3% 1 nuie
B KIHIII BeTeTaIlli 115 epeBara 3HUKAaJIa;

- HaWOLIBII EKOHOMIYHUM BHUTpAaYaHHSIM BOJM Ha YTBOPEHHS (ditomacu 1
HACIHHS XapaKTEePU3YIOThCS MOCIBH COHSIIHHMKA 32 KJIACHYHOIO TEXHOJIOTIETO,
y SKUX KOe(illi€eHT BOIOCHOXHUBaHHSI OyB Ha 69 MyHKTIB MEHIIUM, HDK 3a

texHoJiorii Clearfield;



- 3a paxyHok 3actocyBaHHs Verti-till, Strip-till cuctem cTBOprO€THCS MOCIBHUI
map TPyHTY 3 MIUTBHICTIO, SIKUI MEPEBUIIy€ BapiaHT MiHIMAIBHOTO 0OPOOITKY
3 guckaropom Qualidisc 7000 wa 0,09 r/cm® (8,0%), mo 3abesmneuye
3MEHILEHHS 3arajbHOl IINapyBaTOCTl y MOCIBHOMY Iiapi Ha 2,8%. BonHouac
MO3UTUBHO 3MIHIOETHCS CITIBBIJHOIICHHS KamJISpPHUX 1 HEKAMUISIPHUX IOP
(40,2 ta 8,4% npotu 29,4 Ta 22,0% Ha KOHTpOJII);

- 3a TOTEHUIHHOIO 3a0yp’SHEHICTIO JOCHIAHI TONS XapaKTepU3yBaIUCh
cepeaHiM piBHeM 3 HasBHicTIO y mapi 0-20 cm 39,8-41,2 Tuc. HaAciHMH
Oyp’suiB Ha 1 M%;

- mpu 3actocyBanHi TexHonorii Clearfield piBenb 3a0yp’ISHEHOCTI MEHIITUHM, HIXK
3a KJIACUYHOI TEXHOJIOT1i: CepeHs KIIBKICTh OJHOPIYHUX Oyp’sHIB CTaHOBHIIA
Bimnosiguo 6,0 i 8,8 wr./M?, a Gararopiunux — 0,8 i 2,1 mr./m% e Ginbm
Bucoka nepepara Clearfield mpocrexyeTrbes 3a cyxoto 6iomacoro Oyp’siHiB, gKa
CTaHOBWJA Yy mnepuioMy Bumanky 1,7-6,1, a y apyromy — 6,1-11,9% Bin
3araiabHO1 6i0Macu (iTOIEHO3Y.

CrnoctepexeHHs! 32 pOCTOM POCIHMH COHSIIIIHMKA TOKa3alu, M0 TOM MO3UTUBHUMN
BIUIUB, W0 cTBopuia Strip-till TexHomoris y BHUDISIAI BaXIMBUX EKOJOTTYHHUX
MOKA3HMUKIB PEai3yeThCsl 1 Ha TMOKA3HWKAX POCTY POCIWH, 30KpeMa Ha JOBXKHHI X
cTebna: y TOpIBHSAHHI 3 KOHTPOJEM I TEXHOJOTiSA TMpHU3Beia 0 3POCTaHHS IHOTO
noka3Huka Ha 4-6 cm. OCKUIbKY JIOBXKHHA cTe0JIa Mae MPSIMUNA KOPEIALIIHUN 3B’ 30K 3
ypOXKaeM HaJI3¢MHOiI 010MacH, TO 1 pIBEHb IIbOTO MMOKa3HUKA OyB 3pO3yMLUINM.

[To pokaM TexHOJIOTiSI Majia HeoAHAKOBUU BIUIMB: y 2023 p. mepeBary sik 3a
CHUPOI0, Tak 1 3a Cyxol OioMacoro 3a0esnedmia KIacHYHa TEXHOJOTIS 3 TIOpHIoM
P64LP130, a'y 2024 1 2025 pp. — nepeBara Oyna Ha 6o11i Clearfield rexnomnortii. IlikaBo,
mo o0’eMHa Maca MOCiBY IO (a3aM pO3BUTKY KOJIMBAETHCS Yy JIOBOJII BY3bKOMY
nianasoi: cupa — Bix 0,77 no 1,14, a cyxa — Bix 0,24 10 0,33 xr/m’. 3a UM IOKa3HUKOM
kpamjoro Oyna Clearfield Texnonoris, a mo cucrtemaM OOpOOITKY IPYHTY CYTTEBOL
pisauni He 3adikcoano (0,2-0,3 mo cupiit i 0,06-0,10 xr/mM* mo cupiii), mo He

nepesuirye HIP.
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BuBueHHsI KOpEHEBOI CHCTEMHU COHSIIHMKA IIOKa3ajo, II0 BOHA Ma€ IEBHI
0COOIMBOCTI:

1) mmuboke npouukHeHHS (710 20 cM);

2) OCHOBHAa YacTMHA KOpeHIB po3ramoBaHa He y mapi 0-10 cm, fK y 1HIIHMX

KyJbTyp, a'y 10-20 cMm;

3) cTpuxHEBUN KOpPiHb MpoHUKae BubO Ha 40-50 cMm.

I'opun NK Kondi po3BuBae OuTbIT MOTYXHY KOPEHEBY CHCTEMY 3 IMEPEBAroro
Mmacu kopeHiB Haa P64LP130 y 6,7%. Ilig miero Strip-till Ta Verti-till cucrem 06po6iTKy
3pocTae He JIMIIEe 3arajbHa Maca KOPEHIB, aje W TMIJIBUINYEThCS TMOKAa3HUK iX
IPOIYKTUBHOCTI. Y CEpeIHhOMY 3a 2 POKH 3a IIUX CUCTEM O0OpOOITKY MPOAYKTHUBHICTH
KOpEeHIB cTaHoBWIA 2,54-2,55 KI/KT, TOAl SIK y KOHTPOJI 1€l MOKa3HUK MOCTYIaBcs Ha
0,18-0,19 kr/kr, ado Ha 5,9%.

BuBuenns 0COOJIMBOCTEM (OTOCUHTETUYHOT TUSTTBHOCTI pOCIuH
30CEPEeKYBaJIOCh HAa BHU3HAYEHHI JUHAMIYHMX TOKA3HUKIB IUIOMIl JIUCTS 3
MOCTIIYIOYMMHU  po3paxyHKkamu ¢otocunTeTnyHoro moteHmiany (PII) Ta gwmcroi
npoaykTuBHOCTI oTocunTesy (UIID). 11 qocmimkeHHs oKa3ai, 110 II0Ia JUCTOBOT
ACUMUIIOI0YO1 MOBEPXHI JA0CIrae MakcuMyMmy y (a3l 1BiTIHHA 1 yacTuHa uctd (10-13%)
3QIAIIAETBCA  (DOTOCHHTETHYHO AaKTUBHUMH 0 (hi310JI0TIYHOI CTHUIJIOCTI HACIHHA,
OpUYOMY KIIACUYHUU TiOpWjJ Mae BHILY IIBUJKICTh YCHUXaHHS JIMCTA 1 Ha Qazy
(1310JI0T14HOT CTUITIOCTI Y HHOTO 3aJUIIAETHCS Juine 3-6% 3eneHuX JUCTKIB.

Cucremu Verti-till Ta Strip-till 3a6e3neumnu GpopMyBaHHS MaKCUMAaJIbHOI IO
JUCTS 3 TnepeBaroto Haj KoHTpoieM 12-13%. 3a Benuunnoro DI BUBYEHI TEXHOJOTI]
Maiike He BiapisHsumuch, a 3a UYIID mpocnmigkyBaTH SKyCh 3aKOHOMIPHICTH OYII0
HEMOXUTMBO. MakcumanbHUl BMICT xJjopodiry 3adikcMoBaHo y (a3l IBITIHHS 3a
cuctemamu Verti-till Ta Strip-till, npuyomy BmicT xiopodiny «B» OyB CTaOLIBHUM, a
XJIOpo(isT «ay 3pocTaB Maihke yaBiul.

[IpoBeneHnii LMK  CIOCTEPEXKEHb 1 MIAPAXYHKIB 1010 (OpPMYBaHHS
TEHEPaTUBHOIO amapary COHSALIHUKA JaB MOXIHUBICTh 3pOOUTH BHCHOBOK PO

MOXJIUBICTb BUKOPUCTAHHS TIOKa3HHWKA KUIBKOCTI TMPHUKBITHUKIB JUIi PaHHBOTO



IPOrHO3YBAaHHS MPOIYKTUBHOCTI. 3a KUIBKICTIO TPyOYacTHX KBITOK Y KOIIMKY BHUSIBIEHA
nepeBara riopuga NK Kondi, skuii y cepenapomy 3a 3 poku chopmyBaB ix Ha 3,2%
OinplIe.

[limpaxyHKM TOBHOI[IHHO PpO3BMHEHMX HACIHMH Yy KOWIMKY (1HAMBIIYyaJlbHA
MPOAYKTHBHICTB) MOKa3ajH, [0 3a TEXHOJOTi€0 00poOITKY IpyHTy Strip-till He nwuie
3pOCTa€e KUIBKICTh TPyOUacTHX KBITOK, aje W JIOCSATaeThbCsl MaKCUMAaJbHUM DPIBEHb
peanizaiiii TOTEHIIMHOI MPOAYKTUBHOCTI: TIepeBara Haj KOHTpoJjeM gocsrana 8%. 3a
texHonorissmu Verti-till Ta Strip-till cnocTepiranocs 3pocTtanHs giaMeTpa KOIIWKa Ha
1,2-1,4 cm, ane y npoMy pasi IIUIBHICTH KOIMKa (KiNbKicTh Hacinud Ha 1 cm?) Gyna
MEHIIIOIO 1 I1¢ TE€K MOKHA BBaXKaTH 3a MO3WTHBHUN MOMEHT, 00 HaJMipHa IIUIbHICTh —
1€ TIOTIPIICHHS] YMOB PO3BUTKY HACIHHS.

OOk ypokallHOCTI MOKa3aB, II0 Yy MEPEpPaxXyHKy Ha YHCTY 1 CyXy Macy Leu
MOKA3HUK MEHIIIE, HiXK 010JI0T14HA yPOXKaMHICTh Ha pO3MIp BTPAT MPH Yac 30UpaHHS.

MakcuManbHOTO PIBHS ypOXaWHOCTI 3 Oa3WCHUMHU TOKa3HWKAMHU BOJIOTOCTI 1
3aCMIYEHOCT] y CEPENHbOMY 3a 3 POKU JOCATHYTO 3a MPSIMOTO BUCIBY COHSIIHHKA 3a
texHosorieto Strip-till mociBHuM komiuiekcom Mzuri Pro-til 6T, sxkuit 3a6e3neunB
OpupicT y MNopiBHAHHI 3 KoHTpoiem 13,2% 3a Clearfield Ta 15,5 — 3a Classic
TEXHOJIOT1SIMH.

CepenHiil piBeHb YPOXKaMHOCTI 3a KJIACHYHOIO TeXHOJIOTi€0 OyB Ha 4,6% BUIIUM,
Hix Clearfield, ane mpomy cripusimm 6ibm cipusaTianBi ymMoB B 2023 ta 2024 pp., 60 y
nocyuuimBomy 2025 p. cmoctepirajioch 3BOpOTHE siBHILEe: ypokaiHicTh 3a Clearfield
texHosorieto Oyna Ha 17,2% Bumoro 3a Classic. [lokazaHo, 110 CHiBBiJHOIICHHS
HaciHHs:mucTocTeOnoBa Maca y riopuaa NK Kondi Oyno Byxxumum (1:1,10 mpotu 1:1,16
y P64LP130).

JlabopatopHi JOCHIIKEHHS OKa3aiu, U0 BUBYEH] (PAKTOPU BIUIMBAIOThH HE JIMILIE
Ha KUTBKICHI (pIBEHb YPOXKAHHOCTI), ajie i SKICHI MOKa3HUKH, a CaMe:

- 00’emHa Maca HaciHHA (HaTypa) y 000X riOpuaiB 3pocia Ha 23-24 1/7;
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JYWINWAHHICTG HACiHHA TPU 3aCTOCYBaHHI MpPSMOTO BHUCIBY IOCIBHUM
koMruiekcom Mzuri Pro-til 6T 3a Texnonoriero Strip-till 3meHmIyeTses y
MOPIBHSHHI 3 KOHTpoJieM Ha 1,2-1,3%;

0COOJIMBO BaXKJIMBOKO 3MIHOKO SIKOCTI HACIHHA € 3pOCTAaHHS HOro OMMHOCTI Yy
BapiaHTi 3 Strip-till rexnomnoriero Ha 1,0-1,1%;

OUIKOBICTh HACIHHS IO BapiaHTaM JOCHiy MaJjia HECYTT€EB1 KOJMBAaHHS, ajie o
pPOKaM YiTKO MPOCTEXKYETHCS TepeBara MoKa3HUKIB y mocyumuBomy 2025 p.,
KOJI BMICT cuporo 01Ky OyB Ha 1,5-1,8% Bumie, Hixxk y 2023 Ta 2024 pp.;

3a BMICTOM JIIHOJIEBO1 KUCIOTU odist 3 Ti0puny P64LP130 nepeBunryBaia NK
Kondi na 4%. Cepen TexHomnoriii 00poOITKy IpyHTY 3HOBY K TaKd IepeBara

oyna Ha 6o Strip-till (1,3-1,5%).

EKOHOMIKO-€HepreTHYHHI aHalll3 BUPOOHULTBA COHSIIHUKA JI03BOJISE 3pOOHUTH

Takl 3aKJIFOYCHHS

32 OCHOBHUMHU €KOHOMIYHMUMH T[IOKa3HMKaMH TmiepeBara 3agikcoBaHa 3a
BapiaHTOM 3 TexHoJorier Strip-till 1 kmacuunoi TexHomorii. Y 1mpoMy pasi
OJIepKaHO MaKCHUMaJbHUW pIBEHb YHUCTOTO TMpUOYTKY (28660 rpH/TA),
HallHWK4y co00iBapTicTh npoaykmii (13266 rpH/T) Ta HaWBUIIMN pIBEHb
penrtabensHOCT (80,9%);

OKYIMHICTh E€HEPrOBUTPAaT Ha BHUPOOHUITBO EHEPrOEMHICTIO OEpP>KaHO1
NPOAYKIli BUSBWIACH MY)X€ HHU3BKOIO: OlOCHEpPTeTHUYHUH Koe(DImieHT He
nepeBuinyBaB 1,32, 1m0 CBIIYUTh AaKTyaJIbHICTh  MOIIYKY  MEHII

€HEeProBUTPATHUX 1HHOBAIIIH.

B saxocti pexoMeHpmarii BUPOOHHUIITBY TPOMOHYETHCS 3aCTOCOBYBATHU SIK

Clearfield, Tak 1 Classic TexHOOr1i, BiIJIaTH TMIepeBary Mepirii Ha MEHI OKYJIbTYPEHUX

NOJISIX 3 HEJOCTaTHhOI BOJIOro3alde3nedueHICTIo. B ycix BUmaakax peKOMEHIOBaHO

3aMICTh TPAIUIIAHUX KYJIBTUBAIM 1 MUCKyBaHb 3acTocoByBatH Verti-till 1 Strip-till

00pOoOITKH.

Kurouosi ciioBa: consmiauk, IMI-criiiki riopunu, Clearfield, Classic TexHomoris,

Verti-till, Strip-till 06po6iTOK rpyHTY, POTOCUHTETUYHI MOKA3HUKH COHSIIHUKA,



3a0yp’IHEHICTb MOCIBIB, YPOXKalHICTh 010JIOT14HA 1 (PAKTUYHA, AKICHI TOKA3HUKH,
E€KOHOMiKa BUPOOHHIITBA, CHEPTETHYHUN aHaJI3, arpOIeHO03, IKICTh MPOMYKIIii, SKICTh
HACIHHS, CUCTEMa OCHOBHOTO OOPOOITKY IPYHTY, €IEMEHTH TEXHOJIOT1i BUPOIIYBaHHS,
IPOAYKTHUBHICTh COHSIIHUKY, €(EKTUBHICTb CUCTEM OOPOOITKY I'PYHTY, MiBAeHHUN CTen

VYkpainu, 3emiepoOCTBO.



ABSTRACT

The dissertation for the degree of Doctor of Philosophy in the specialty
06.00.09 Crop Production (201 Agrarian Sciences and Food), Odesa State Agrarian
University, Odesa, 2026.

The current level of sunflower production in Ukraine is characterized by the use
of various innovations: high-yield IMI-resistant hybrids, integrated plant protection
against weeds, diseases and pests, high-performance machinery, modern tillage systems
(Strip-till, No-till, Verti-till), new cultivation technologies such as Clearfield,
ExpressSun and A.L.R., multifunctional plant growth regulators and others. Producers
widely apply all innovative elements; however, this application is unsystematic. This
means that one or another innovation is used according to distributor recommendations
because scientific studies devoted to a comparative evaluation of different
recommendations are almost absent or are focused on a narrow range of innovations.

Among all elements of the listed innovation complex, tillage has the greatest
impact on plant living conditions, as it is carried out using modern implements that are
not available in research institutions. Together with the choice of genotype, which now
determines not only varietal and hybrid characteristics but also the technology itself,
this pair of factors is of unquestionable interest and represents a relevant research
direction.

Field experiments were conducted on the fields of LLC “Kolos” in Rozdilna
District of Odesa Region during 2023-2025. The author expresses gratitude to the
director of the LLC, Yurii Yalovchuk, for providing the opportunity to use various
expensive machinery and land, without whose support these studies would have been
impossible.

The soils of the experimental plots were represented by ordinary chernozem with
a humus content of 4.0—4.2%, pH 7.8-8.2 and total porosity of 57-58%.

According to weather conditions, the research years differed significantly: 2023
received a score of 17 points, 2024 — 14 and 2025 — only 8 points, that is the first two

years were moderately favorable while 2025 was extremely unfavorable.



9

The scheme of the two-factor field experiment included the study of four tillage

systems and two technologies.

Soil tillage technology (Factor A):

1.

2.
3.
4.

Non-inversion tillage to a depth of 30 cm. Stubble cultivation with the Horsch
Tiger 6MT,;

Verti-till tillage with the Salford 7000 implement;

Minimum tillage. Disk tillage with the Qualidisc 7000 disk harrow (control);

Strip-till. Direct drilling with an Mzuri Pro-Til 6T seeding complex.

Cultivation technology. (Factor B):

1.
2.

Clearfield technology with the hybrid P64LP130;
Classic technology with the hybrid NK Kondi.

The experiment had four replications, plot arrangement was randomized, the

gross plot area was 12,000 m? and the accounting plot area was 560 m?.

It was shown that the experimental factors significantly affect a wide range of

environmental conditions, in particular:

the reserve of available moisture in the one-meter soil layer under Strip-till
during the most critical growth stages of sunflower exceeded the control by
6.5-12.3% and only at the end of the growing season did this advantage
disappear;

the most economical water uses for phytomass and seed formation was
characteristic of sunflower crops under the Classic technology, where the
water consumption coefficient was 69 units lower than under the Clearfield
technology;

due to the use of Verti-till and Strip-till systems, a seedbed layer with higher
bulk density is formed compared with the Qualidisc 7000 control by 0.09
g/cm?® (8.0%), which ensures a decrease in total porosity of the seedbed layer
by 2.8%. At the same time, the ratio of capillary to non-capillary pores
changes positively (40.2 and 8.4% versus 29.4 and 22.0% in the control);
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- in terms of potential weed infestation, the experimental fields were
characterized by a medium level with 39.8-41.2 thousand weed seeds per 1 m?
in the 0—20 cm soil layer;

- under the Clearfield technology, weed infestation was lower than under the
Classic technology: the average number of annual weeds was 6.0 and 8.8
plants/m? respectively and perennial weeds 0.8 and 2.1 plants/m?. An even
greater advantage of Clearfield was observed for weed dry biomass, which
accounted for 1.7-6.1% in the first case and 6.1-11.9% in the second of the
total phytocenosis biomass.

Observations of sunflower plant growth showed that the positive effect created by
the Strip-till system in terms of key environmental indicators was also reflected in
growth parameters, in particular stem length, which increased by 4-6 cm compared with
the control. Since stem length has a direct correlation with aboveground biomass yield,
the level of this parameter was expected.

By years, the effect of technology differed: in 2023, the Classic technology with
the hybrid P64LP130 provided an advantage in both fresh and dry biomass, while in
2024 and 2025 the advantage was on the side of the Clearfield technology. It is
noteworthy that crop bulk density by growth stages varied within a rather narrow range:
fresh biomass from 0.77 to 1.14 and dry biomass from 0.24 to 0.33 kg/m?*. According to
this indicator, the Clearfield technology was superior, while among tillage systems no
significant differences were recorded (0.2—0.3 for fresh biomass and 0.06-0.10 kg/m?
for dry biomass), which did not exceed the LSD.

The study of the sunflower root system showed that it has specific features:

- deep penetration up to 200 cm;

- the main root mass is located not in the 0—10 cm layer as in other crops but in

the 10-20 cm layer;

- the taproot penetrates to a depth of 40-50 cm.

The hybrid NK Kondi develops a more powerful root system with root mass

exceeding that of P64LP130 by 6.7%. Under Strip-till and Verti-till systems, not only
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total root mass increases but also root productivity. On average over two years, root
productivity under these systems was 2.54-2.55 kg/kg, while in the control this
indicator was lower by 0.18-0.19 kg/kg or 5.9%.

The study of photosynthetic activity focused on determining dynamic indicators
of leaf area followed by calculations of photosynthetic potential (PP) and net
photosynthetic productivity (NPP). These studies showed that leaf assimilating surface
area reaches a maximum at the flowering stage and part of the leaves (10—13%) remains
photosynthetically active until physiological seed maturity. The Classic hybrid had a
higher rate of leaf senescence and at physiological maturity retained only 3—6% of green
leaves.

Verti-till and Strip-till systems ensured the formation of the maximum leaf area
with an advantage over the control of 12—13%. In terms of PP, the studied technologies
differed little, while for NPP chaotic variation was observed with no clear pattern. The
maximum chlorophyll content was recorded at the flowering stage under Verti-till and
Strip-till systems, with chlorophyll b remaining stable and chlorophyll a increasing
almost twofold.

The conducted cycle of observations and calculations on the formation of the
generative apparatus of sunflower allowed the conclusion that the number of involucral
bracts can be used for early productivity forecasting. By the number of tubular florets
per head, the hybrid NK Kondi showed an advantage, forming on average 3.2% more
over three years.

Counts of fully developed seeds per head (individual productivity) showed that
under the Strip-till system not only did the number of tubular florets increase but also
the maximum realization of potential productivity was achieved, with an advantage over
the control of up to 8%. Under Verti-till and Strip-till systems, head diameter increased
by 1.2-1.4 cm but head density (number of seeds per 1 cm?) was lower, which can also
be considered positive since excessive density worsens seed development conditions.

Yield accounting showed that biological sunflower yield was almost equal to

bunker mass, as the absence of losses in biological yield was compensated by increased
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moisture content and contamination of the bunker mass. Under Verti-till and Strip-till
systems, biological yield exceeded the control by 12—16%.

The maximum yield level with standard moisture and contamination indicators
averaged over three years was achieved under direct sowing of sunflower with the
Mzuri Pro-Til 6T seeding complex, which provided an increase compared with the
control of 13.2% under Clearfield and 15.5% under Classic technologies.

The average yield level under the Classic technology was 4.6% higher than under
Clearfield, due to the more favorable years 2023 and 2024, whereas in the dry 2025 the
opposite was observed: yield under the Clearfield technology was 17.2% higher than
under Classic. It was shown that the seed to straw ratio in the hybrid NK Kondi was
narrower (1:1.10 versus 1:1.16 in P64LP130).

Laboratory studies showed that the studied factors affect not only quantitative
indicators (yield level) but also qualitative traits, namely:

seed bulk density in both hybrids increased by 23-24 g/L;

- seed hull content under direct sowing with the Mzuri Pro-Til 6T seeding
complex decreased compared with the control by 1.2—1.3%;

- a particularly important quality change was the increase in oil content under
the Strip-till system by 1.0-1.1%;

- seed protein content across treatments showed insignificant variation but by
years a clear advantage of the dry 2025 was observed, when crude protein
content was 1.5—1.8% higher than in 2023 and 2024;

- 1in terms of linoleic acid content, oil from the hybrid P64LP130 exceeded NK
Kondi by 4%. Among tillage systems, the advantage again belonged to
Strip-till (1.3—1.5%).

Economic and energy analysis of sunflower production allows the following

conclusions:

- according to key economic indicators, the advantage was recorded for the

variant with the Strip-till system and the Classic technology, where the
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maximum net profit (28,660 UAH/ha), the lowest production cost (13,266
UAH/t) and the highest profitability level (80.9%) were obtained;

- the payback of energy inputs by the energy content of the obtained products
was very low, as the bioenergetic coefficient did not exceed 1.32, indicating
the relevance of searching for less energy-intensive innovations.

As recommendations for production, it is proposed to use both Clearfield and

Classic technologies, giving preference to the former on less cultivated fields with
insufficient moisture supply. In all cases, it is recommended to replace traditional

cultivations and diskings with Verti-till and Strip-till tillage.

Keywords: sunflower, IMI-resistant hybrids, Clearfield, Classic technology,
Verti-till, Strip-till soil tillage, photosynthetic parameters of sunflower, weed infestation
of crops, biological and actual yield, quality indicators, production economics, energy
analysis, agrocenosis, product quality, seed quality, primary tillage system, elements of
cultivation technology, sunflower productivity, efficiency of tillage systems, Southern

Steppe of Ukraine, agriculture.



