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1. Inceprauifina po60Ta IpUCBIY€Ha BCTAHOBJIEHHIO BILJIMBY KOMax03allUJIeHHS Ha eJIeMeHTH CTPYKTYPH BpPOXKalo
Ta IPOJYKTUBHICTb cyyacHUXx riopuais Helianthus annuus L. ogHiei 3 K/11040BUX OJIIIHUX KyJbTYP, 110 Mae
CTpaTeriyHe 3Ha4Y€HHs JJIs1 arpapHOro CEKTOPY Ta €KCIIOPTHOTIO MOTEHLiany YKpaiHu. YO0CKOHAJIE€HO METOIUYHI
MigXoOu 4O BU3HAYEHHS [MOKA3HUKIB TPOAYKTUBHOCTI COHSIIIHUKY 32 Pi3HUX YMOB JOCTYITy KOMaxX-3aluioBadiB. Ha
IIPUKJIAJ] JOCTiIKEeHNX NBafUsATA CyYaCHUX BUCOKOIIPOAYKTHMBHUX ri6puais H. annuus, BUpOLEHUX Y Pi3HUX
I'PYHTOBO-KJIIMaTUYHUX YMOBAX, IPOJIEMOHCTPOBAHO NIO3UTHUBHUN BIVIUB KOMax03alUJIE€HHS Ha TPOAYKTUBHICTD i
6i0JI0TiYHY YPOsKarHICTh KyJIbTYpH. Pe3ynbTaTu aHasizy eKOHOMiIYHOI epeKTUBHOCTI 3aCBiIYUIN [1IePCIEKTUBHICTD

3aCTOCYBaHHSI KEPOBAHOTO OJ[)KOJIO3AMUJIEHHS SIK arPOTEXHIYHOTO [IPUIOMY 3 METOIO IiABUILIEHHS TPUOYTKOBOCTI



Ta peHTA0eJIbHOCTI BUPOOHULITBA COHSIIIHUKY. JlocimkeHHs npoBoauucs npotsirom 2019-2021 pp. y pisHux
¢disuko-reorpadiuHux ymoBax 3axifHoro periony Ykpainu. O6’eKToM JOCinKeHHs 6yB polec GOpMyBaHHS
BPO>Kalo Cy4aCHUX riOpUIiB COHSIIHUKY 32 Pi3HUX YMOB 3anujieHHs. [[peiMeToOM OCIiIKeHHS! CTa/Id [TOKa3HUKU
CTPYKTYpHY BPO>Kalo, IPOAYKTUBHOCTI Ta 6i0s10rivHO0i ypoxkaHoCTi riopupis Helianthus annuus L. 3a yM0B BizibHOTO
IOCTYIIy Ta i301s1ii BiJj KOMax-3anuiIoBadiB. B pesysbTati MpoBeeHUX JOCIiIKeHb PO3PO0JIEHO i alpo60BaHO
QJITOPUTM BU3HA4YEHHS NTOKA3HUKIB IPOLYKTUBHOCTI H. annuus 3a pi3HUX yMOB 3alIMJIEHHS, SIKUH y3arajbHIOE,
PO3LINPIOE i IONMOBHIOE HasIBHI METOAMYHI MiIXOY A0 aHaJIi3y BIIJIMBY KOMAax03allWIE€HHS HA €JIEMEHTU CTPYKTYpU
BPO>KaIo Ta NPOAYKTUBHICTh H. annuus. Buokpemsieno HaiiH(pOpMaTUBHIli L[iHHi TOCIIOJAPChKi 03HAKU
mocimkeHHs e(eKTUBHOCTI 3allMJIeHHS riOpUIiB COHSIIHUKY: 3arajbHa KiJIbKiCTb i Maca CiM'SHOK y KOILIHUKY,
BUIIOBHEHICTbh HACIHHA 32 30HAaMU KOLIMKOBOTO AUCKY, JYMIIMHHICTb, Maca 1000 HaciHuH, OJIiMHICTb, HATYpAa.
BcTaHOBJIEHO Pi3Hi CTyNEHi 4yT/IMBOCTI riOpUIiB 10 HAsIBHOCTI KOMax-3allWil0BaviB 3a OJHMM YU [I€KiJIbKOMA
NIOKa3HMKAaMU CTPYKTypH ypoxalo. [1o06y1oBaHO criafiHi psiay 4yTIMBOCTI AOCIiIKEHUX Ti6pUiB 10
KOMax03aIuJIeHHs 32 KO>KHUM 3 OCTIiIKeHUX [T0Ka3HUKiB. BUOKpeMeHO ribpuay 3 BUCOKOIO YyTJIUBICTIO O YMOB
3alUJIEHHS, [J14 IKUX BiI3HA4€HO HaliCTOTHillle IOKPaleHHs 6i/IbIIOCTI NOCiIP)KEHUX [I0OKa3HUKIB B YMOBaXx
IOCTYIly KOMaX-3alujI0BaviB y MOPiBHSIHHI 3 OKa3HMKaMU i30s1b0BaHUX pocynH (SY Experto, NK Kondi, LG5478,
ES Rosalia, WOLLF). [loBeieHO IIO3UTUBHUU BIIMB KOMax03aMJI€HHS Ha TOKa3HUK BUIIOBHEHHOCTI CIM'SIHOK i3
MaKCHMMaJIbHUM IIPOSIBOM IIPM KEPOBAaHOMY 6PKOJI03aINJIEHH], B yMOBax SKOT0 y BCiX AOCIIIPKEHUX TiOpuiB
BCTAQHOBJICHO 3MEHIIEHHS YaCTKA HEBUIIOBHEHUX CIM'SIHOK Y lepuepiliHill 30Hi - B cepeiHbOMY Ha ~36 %, B
IIPOMIXKHIM 30HI — Ha ~26 %, B LJeHTpaJIbHIN 30HI — Ha ~20 %. AHaJi3 KOMaxOBiABiIyBaHHS IIOCIBiB COHALIHUKY
3aCBiIUMB BiTHOCHO HEBUCOKHUI PiBEHb BULOBOr0 OiOpi3HOMAaHITTSI eHToMOodayHu 3 JoMminyBaHHSIM Apis mellifera L.,
yacTKa s1Koi cranosuiia 88,7-98,8%. Cepep, iHIINX BB KOMaX, 3aiKCOBaHUX Ha MOCiBaxX KyJIbTYPH, BiZl3HAYE€HO
Bombus terrestris L., Scathophaga stercoraria L., Sphaerophoria scripta L. Ta Adelphocoris lineolatus G. Ha ocHoBi
IIOPiBHSJIBHOTO aHaJIi3y pe3ysbTaTiB ABO- a00 TPUPIYHUX CIIOCTEPEXEeHb [IOKA3HUKIB IPOAYKTUBHOCTI Ta
ypoxaiHocrti riopuais ES Rosalia, ES Bella, SY Kupava, NK Kondi tTa LG5478 BCTaHOBJIEHO CIIpUSTINUBICTD
I'PYHTOBOKJIIMATMYHUX YMOB [IJIs1 BUPOLIYBAaHHS COHSIIHMKA Ha TepuTopii [IpyT/IHICTPOBCHKOI Ta
3axigHONOIiIbChKOI BUCOYMHHUX 00J1acTel 30HU INPOKOJUCTSIHUX JIiciB YKpaiHy, a TaKOX iCTOTHUI TO3UTUBHUN
BILJIMB KEPOBAHOTO 6/>)KOJI03AMUJIEHHS Y MEHII CIIPUSITIIMBUX yMOBax [lepegkaprnaTcbKoi BUCOUMHHOI 061aCTi
ripcekoro kpato Ykpainceki Kapnatu. Komaxo3sanuiieHHs IO3UTUBHO BiloOpaXkaeTbCsl HA IPUOYTKY Ta PiBHI
peHTabenbHOCTI BUpOOHMLTBA H. annuus B fociimkeHux ¢isuko-reorpadiyHux 30Hax YKpaiHu. Bnepie nokasaHo
BILJIMB KOMaX03alWIeHHs Ha eJIEMEHTH CTPYKTypH ypoxkaro 20 cyyacHux riopuais H. annuus Bupo6HuLTBa 6
IIPOBiHUX CeJIeKLifHO-HaCciHHEBUX KOMIIaHii: «Syngenta», «Euralis», «Pioneer», «Limagrain», «MAS Seeds»,
«RAGT Semences», BUPOIEHUX B Pi3HUX (Pi3nKo-reorpapiyHMX ymoBax 3axifiHOro periony Ykpainu. JlopegeHuni
MIO3UTUBHUI BIIJIMB KOMax03aMMJI€HHS Ha IOKA3HUKU [TPOJYKTUBHOCTI Ta YPOSKAMHOCTI 6ibIIOCTI JOCIiIKEHNX
riopupis H. annuus. Y10CKOHaIeHO aArOpPUTM [IOCIIIKEHHS Ta METOIWYHI NiAXONM 0 aHasli3y BILJIUBY
KOMaxO3aIlMJIeHHs Ha €JIEMEHTH CTPYKTYPH BPOXKalo i MpoayKTUBHicTh H. annuus. Habysiy nonansmoro po3BUTKy
TEOPETUYHI [TOJIOXKEHHS 00 NOLIbHOCTI 3aCTOCYBaHHS KEPOBAHOTO 6/K0s103anuaeHHs. CPOpPMOBaHO HAYKOBO
OOrpyHTOBaHI IPAKTHUYHI PEKOMEHIalii 010 arpOTeXHIYHNX [IPUITOMIB ONITUMI3aLlil cxeMy pO3MilleHHSs IOCiBiB i
3abe3ne4yeHHs e(peKTUBHOIO 3aIIMJIEHHS COHSIIHUKY. [IpakTH4He 3HaueHHs OfleP>KaHUX pe3yJIbTaTiB [10JIsIrae B
PO3pOo06JIEHHI PEKOMEH ALl 040 MiABUILIEHHS POLYKTUBHOCTI COHSIMHYKY LUISIXOM BUKOPMCTaHHS KEPOBAHOTO
61K0J103aNMIIEHHS, ONITUMI3allii IPOCTOPOBOTO PO3MillleHHS MOCIBiB Ta €e(peKTUBHOrO BUKOPUCTAHHS MOOIIbHUX
Nacik y BUPOOHMYMX YMOBAX, 110 MiTBEPIKEHO Bif[IOBIIHUM aKTOM BIIPOBaIpKeHHs. OTpUMaHi pe3ysbTaTu

BIIPOBA/I’)KE€Hi TaKOX B OCBITHIl ITpoliecC MiiroToBku (axiBIliB 3a crielianbHiCTIO «EKOJIOTis».

2. The thesis focuses on assessing the impact of insect pollination on yield components and the productivity of
Helianthus annuus L., which is one of the key oilseed crops of strategic importance for the agricultural sector and
Ukraine’s export potential. Methodological approaches to determining sunflower productivity indicators under
different conditions of insect access have been improved. A positive effect of insect pollination on crop
productivity and biological yield was demonstrated based on the study of twenty modern high-yielding H. annuus
hybrids grown under diverse soil and climatic conditions. The economic efficiency analysis showed the



effectiveness of using controlled bee pollination as an agrotechnical practice to increase the profitability of
sunflower production. The research was conducted from 2019 to 2021 under diverse physical and geographical
conditions in western Ukraine. The object of the study was the process of yield formation in modern sunflower
hybrids under different pollination regimes. The subject of the study included yield components, productivity, and
biological yield of Helianthus annuus L. hybrids under conditions of unrestricted access to pollinating insects and
exclusion of pollinators. The study resulted in the development and validation of an algorithm for assessing
productivity indicators of H. annuus under different pollination conditions. The proposed algorithm systematizes,
refines, and enhances existing methodological approaches to analyzing the impact of insect pollination on
elements of crop structure. The most informative valuable economic features for assessing the pollination
efficiency of sunflower hybrids were determined: the total number and mass of achenes per head, seed set across
head disk zones, huskiness, thousand-seed weight, oil content, and test weight. Different levels of sensitivity of
sunflower hybrids to insect pollination were revealed for one or more yield structure indicators. Descending
rankings of hybrid sensitivity to insect pollination were developed for each studied indicator. Hybrids with high
sensitivity to pollination conditions were identified, for which the most significant improvement in most studied
indicators was observed under insect pollination compared with isolated plants (SY Experto, NK Kondi, LG 5478,
ES Rosalia, RGT WOLLF). A positive effect of insect pollination on the achene filling rate was demonstrated, with
the greatest effect observed under controlled bee pollination. Under these conditions, all studied hybrids showed a
decrease in the proportion of unfilled achenes: by 5-47% (on average ~36%) in the peripheral zone, by 8-41% (on
average ~26%) in the intermediate zone, and by 8-42% (on average ~20%) in the central zone. Analysis of insect
visitation showed a relatively low species biological diversity of pollinating entomofauna. The dominant pollinator
species was Apis mellifera L., accounting for 88.7-98.8% of visits. Among other insect species observed in the
sunflower fields, Bombus terrestris L., Scathophaga stercoraria L., Sphaerophoria scripta L., and Adelphocoris
lineolatus G. were recorded. Based on a two- or three-year comparative analysis of productivity and yield
indicators of the ES Rosalia, ES Bella, SY Kupava,NK Kondi, and LG5478 hybrids, favorable agro-climatic conditions
for sunflower cultivation were identified in the Prut-Dniester and West Podillia upland regions of the Broad-leaved
Forest Zone of Ukraine, as well as a significant positive effect of controlled bee pollination under less favorable
conditions in the Precarpathian upland region of the Ukrainian Carpathians. For the first time the effect of insect
pollination on yield structure components of 20 modern H. annuus hybrids produced by six leading companies
(Syngenta, Euralis, Pioneer, Limagrain, MAS Seeds, and RAGT Semences), grown under different physical and
geographical conditions in the Western region of Ukraine was demonstrated. The positive effect of insect
pollination on the productivity and yield components of most studied Helianthus annuus L. hybrids, as well as on
the profitability of sunflower production, was established. The methodological framework and approaches for
analyzing the effects of insect pollination on yield components and productivity of Helianthus annuus L. were
improved. Theoretical concepts regarding the potential application of managed bee pollination were further
advanced. The practical significance of the study lies in the development of recommendations for enhancing
sunflower productivity through managed bee pollination, optimization of crop spatial arrangement, and the
effective use of mobile apiaries in commercial production systems. The applicability of the proposed
recommendations has been confirmed through their implementation in production practice. The research findings
have also been incorporated into the educational process for the training of specialists in Ecology.
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KBasidikanis: . 6. u., 03.00.22
InenTudgikarop ORCID ID: 0000-0003-0746-1208
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHU: YepHiBeupKuil HAL[iOHAIbHMIA YHiBEpCUTET imMeHi IOpis

denpkoBrya

Kopg 3a €APIIOY: 02071240

Micue3HaxoaKeHHS: By.. Komo6uncekoro, YepHisi, 58012, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I1o-6aTbKOBI BoskoB PomaH AHaTONHOBIY
rOJIOBH pagu

Biacue IpizBuie Im's Ilo-6aThKOBI Boskos PoMan AHaTO/NOBY
rOJIOBYIOYOTO Ha 3aCiflaHHi

Bi,I[HOBi,I[aJIbHHf;I 3a ninrOTOBKy FepaCI/IMIOK IlaBno BacunboBu4

00JIiIKOBHX JOKYMEHTIB



PeecTpaTop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisIIbHOCTI




