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Pedepar: Hapenmeno pesynbrard arpoOioJIOTiYHOI OMIHKK 28 TiOpUIIB COHSIIHMKA B YMOBax
JlicoctenoBoi 30Hu CximHoi YkpaiHu, NIpUAaTHUX A0 MOIMMPEHHS B YKpaiHu 1 BHeceHHX 10 JlepxaBHOTO
peecTpy copTiB pociivH. Bu3HadueHo piBeHb MPOYKTUBHOCTI, 010METPUYHUX O3HAK Ta €JIEMEHTIB CTPYKTypH
BpOXaro TiOpHIiB Pi3HOTO TeHEeTUYHOTO ToXOMkeHHs. [lompoBi mocmimkernas mpoBonmiu y 2023-2024 pp.
Ha 6a3i HHBL «/locnigne none okyuyaeBchke» JlepikaBHOTO 010TEXHONOTIYHOTO YHiBEpCcUTeTYy. BuBueHO
Taki O3HaKW, AK KiJBKICTh JIMCTKIB, BUCOTa POCIWH, IiaMeTp Kommmka, Maca 1000 HaciHWH, Harypa Ta
MPONYKTUBHICTh KommmKa. YMoBH Bereramii 2023 ta 2024 pp. BiApi3HSUTHUCS 3HAYHUMHU KIIIMAaTHYHUMHU
BapialisiMi, 10 JaJI0 MOXKJIMBICTh OI[IHUTH MOMIEPEIHIO aJalTUBHICTh T1IOPHUIIIB 10 CTPECOBUX (haKTOPiB.
YcTaHOBJICHO BIPOTiIHY KOpENSIiI0 MK OCHOBHHUMHU €JIEMEHTaMH CTPYKTYpHU Bpoxaro. HaiBuiry
Oiornoriuny ypoxkaiHicts (1o 3,7 1/ra) copmyBamu ribpuan ykpaiHceKoi cenekmii bimck, I'ycnsp, Pasenis,
Kaner ta Anpnazop. Kiactepauii aHaii3 3a rocioapCbKUME O3HAKaMH JIO3BOJIMB BUOKPEMHUTH TPH TPYIH
riOpuiB, MO BiAPI3HIMCSA 32 PIBHEM YPOXKAaHHOCTI Ta aJaNTHBHUMH BiIacTUBOCTAMH. OTpuMaHi JaHi
CBiJT4aTh MPO MOIIbHICTh BUKOPUCTAHHS KJacTepu3allii SK iHCTPyMEHTY KOMIUIEKCHOI OIiHKH TiOpHiB
coHsimHMKa Ui yMoB CxigHoi Ykpainu. Pesynbraru MoXyTh OyTH BUKOPUCTaHI Yy BHUPOOHMLTBI IS
ONITUMAIILHOTO Mi100pY BUCOKONPOAYKTHUBHUX TOpHIIB cOHsITHMUKA s JlicocTernoBoi 30HM YKpaiHH.

KurouoBi cinoBa: coHsAIHUK, T1OpHI, TPOAYKTHBHICTD, CEJIEKIIis, KIACTEPHUI aHai3, TOCIIOAapChKi
O3HaKH.

Abstract: Twenty-eight sunflower hybrids, which are suitable for dissemination in Ukraine and
included in the State Register of Plant Varieties, were evaluated for agrobiological traits in the forest-steppe
zone of Eastern Ukraine and the results are presented. The performance, biometric characteristics and yield
components were determined in hybrids of different genetic origins. The field studies were conducted at the
Educational, Scientific and Production center "Dokuchaievske Experimental Field" of the State
Biotechnological University in 2023—-2024. Such characteristics as the number of leaves, plant height, head
diameter, thousand seed weight, test weight, and head productivity were determined. The climatic conditions
of vegetation in 2023 and 2024 significantly varied, enabling us to assess the preliminary adaptability of the
hybrids to stressors. There were significant correlations between major components of yield. The highest
biological yield (up to 3.7 t/ha) was formed by Ukrainian hybrids ‘Blysk’, ‘Husliar’, ‘Ravelin’, ‘Kadet’, and
‘Aldazor’. Cluster analysis by economic characteristics allowed us to identify three groups of hybrids that
differed in yield and adaptability. The data obtained indicate the feasibility of clusterization as a tool for
comprehensive evaluation of sunflower hybrids for the conditions of Eastern Ukraine. The results can be
used in production to optimally select high-yielding sunflower hybrids for the forest-steppe zone of Ukraine.

Key words: sunflower, hybrid, performance, breeding, cluster analysis, economic characteristics.
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Beryn

Consmrauk (Helianthus annuus L.) — oxgna 3
TOJOBHUX MPOAOBONBYNX KYIBTYp VYKpaiHu, a
COHALIHMKOBA OJisi dYeTBepra 3a o00csaroMm
BHPOOHMIITBA y CBITI (IiCJISI TATBMOBOI, COEBOI Ta
pimakoBoi) [1-4]. CBiTOBI MOCIBHI IUTOMII Tif
coHsAmHUKOM 3rigHo 3 ganuMud FAOSTAT 3a
octanHi 60 pokiB 3pocnu Oinmbiie HiX y 4,5 pasa,
Bix 6,7 miH. Ta 'y 1961 poui mo 6inbmre wHixk 30,0
MIH. Ta 'y 2024 pori, a BaJoBi 300pu 3a BKa3aHUH
repion 30uUTbIIIITHCS 3 6,8 MITH. T. 10 58,6 MITH.T.,
[0 € HACNiJKOM aKTHBHOTO PO3BUTKY CEIEKIlii
COHSILITHHMKA Ta BIPOBA/KCHHS HOBHX TEXHOJOTIH
BHpOIyBaHHA [5—7].

3a manuMmu JlepkaBHOI CITyKOHM CTaTUCTUKH
VYkpaiau, y 2024 poui NOCiBHI IO COHSIIHUKY
B Ykpaini cramoBmiu 4,9 wmmHra  [8].
3abe3mevyeHds] Takoi BEJIWKOI ITOCIBHOI IIIOMII
noTpedye  HAsABHOCTI  SKICHOIO  IMOCIBHOIO
Marepiaxmy, a TakoX TiOpHIiB Ta COpTIB
COHAIIHKKY, NPUIATHUX IJS BHUPOILYBaHHS Vy
PI3HUX TPUPOAHO-KIIMAaTHYHUX 30HAX YKpaiHw,
TaKUX, 110 MAalTh IIJABHUIIEHI ITOKa3HUKH
aJanTHBHOCTI Ta ypokaiiHocti. Ctanom Ha 2025
pik y JlepkaBHOMY peecTpi COPTIB POCIHH,
MPUAATHAX s TOIMHPEHHS B YKpaiHi,
3apeectpoBano 1089 ribpuaie ta 10 copris-
MOMYJSAI A COHAITHUKY OJTHOpiYHOTO [9].

BigkpurTs y XX CTOJIITTI
MUTOIUIA3MATUYHOT YOJIOBIYOT CTEPUIIBHOCTI Y
COHSIITHHKA Ta PSIy IHIINX MEPEeXPEeCHO3aMMIBHUX
KyIIETYp  JO3BOJIMJIO  TIEPEBECTH  CiJIbChKE
TOCIOJaPCTBO 3 BUPOLIYBAaHHS COPTIB-TIOMYJISALIN
Ha TeTepo3uroTHi riopuau. Llei mporec mpusBis
0  CyTTEBOTO  TWIJABWIIEHHA  ypPOXKAWHOCTI,
CTIHKOCTI /10 XBOpPOO 1 IIKIJHHKIB, MOKPAIICHHS
SIKOCTI MPOJYKIIIT Ta JaB HOBHM PO3BUTOK CEJICKIIIT
cousmanky [6, 10, 11, 14]. bimpmicts #oro
riOpuaiB y CBiTI — MpoCTi MIKIIiHINWHI, MEHIIY
YaCTKH CKJIaJIal0Th TpyIIiHikHI [12, 13].

Meroro poOOTH Oyl0 BHBUEHHS KOJEKIIil
riOpuiB COHSIIHUKY, IO BHECEHI 10 JlepkaBHOTO
peeECTpYy  COpPTIB  POCIHMH, MNPHIATHHX  JJIS
MOIIMPEHHsI B YKpaiHi, 3a KOMIUIEKCOM LIHHHUX
rocrojapcbkux o3Hak B ymoBax JlicocTemoBoi
3o0HM  CxigHoi VYkpainu. 3a pesynasraramu
MPOBEACHHA TOJBOBOr0, J1a0OpaTOpHOTO  Ta
CTATUCTHUYHOI'O aHaJIi3y po3p00JIeHO peKoMeHaarlil
3 mia0opy Kpamux TiOpHIiB COHSIIHUKY IS
BUpOLIyBaHHA B yMoBax JlicoctenoBoi 30HU
XapkiBchKoi 00JI1acTi.
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Introduction

Sunflower (Helianthus annuus L.) is one of
the main food crops of Ukraine, and sunflower
oil ranks fourth in terms of global production
(after palm, soybean and rapeseed oils) [1-4].
According to FAOSTAT, the world's sunflower
acreage has experienced more than 4.5-fold
increase over the past 60 years, from 6.7 million
hectares in 1961 to 30.0 million hectares in 2024,
and gross harvests have increased from 6.8
million tons to 58.6 million tons over the
specified period, which is a consequence of the
intensive development of sunflower breeding
and the introduction of new growing
technologies [5-7].

According to the State Statistics Service of
Ukraine, in 2024, the sunflower-sown area in
Ukraine amounted to 4.9 million hectares [8].
Such a large acreage requires that top-quality
seeds be available. Sunflower hybrids and
cultivars suitable for cultivation in different
natural and climatic zones of Ukraine, with
increased adaptability and yield, are also in
demand. As of 2025, 1,089 hybrids and 10
cultivars-populations of common sunflower are
registered in the State Register of Plant Varieties
Suitable for Dissemination in Ukraine [9].

The discovery of cytoplasmic male
sterility in sunflower and several other cross-
pollinated crops in the 20th century allowed
agriculture to switch from growing cultivars-
populations to heterozygous hybrids. This
considerably raised yield and resistance to
diseases and pests, improved product quality, and
prompted further development of sunflower
breeding [6, 10, 11, 14]. Most of sunflower
hybrids in the world are simple interline hybrids,
while three-line ones make up a smaller
proportion [12, 13].

Our purpose was to screen the assortment
of sunflower hybrids included in the State
Register of Plant Varieties Suitable for
Dissemination in Ukraine for a set of valuable
economic characteristics in the conditions of the
forest-steppe zone of Eastern Ukraine. Based on
the results of field surveys, laboratory tests and
statistical analysis, recommendations were
developed for the selection of the best sunflower
hybrids for cultivation in the forest-steppe of the
Kharkivska Oblast.
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MeToauka

[MonwoBi mocaimkenns nposeneHi y 2023 ta
2024 pp. va pocrigromy mom HHBIL «/locmigne

moJjie JloKy4a€eBChKe» HepxaBHOTO
OioTexHoNoriuHOro  yHiBepcurery (reorpadiuni
KoopauHath Micsams mpoBeaeHHS — 49.903806,
36.446012).

PoGoty BuKOHYBanu 3rigHO 31 cTaHAapTaMu
HepxaBHoro coproBumnpoOyBanns [15]. CisOy
MPOBOIWIIM Y JpPYTiA JeKaal TpaBHA PyYHUMH
camkankamu, cxema mociBy 70%x25 cm, B Tpbox
pa3oBiii MOBTOPHOCTI, MOMEPEAHUK UYOPHHUU Map.
Po3mimieHHss JOCHIIHUX MOUISHOK CHCTEMaTH4HE
[16]. OO6mikoBa mimsHKa cTaHoBWiIa 16,8 M2.
JlonaTkoBe miKUBIICHHS HA TIOCIBAaX HE TPOBOIMIIH.
Hnst Gopotbbu 3 Oyp’stHAMH BUKOPHCTOBYBAJIN
cyMimm TpyHTOBUX repOinuaiB Jyan Tomg (960 r/n
S—meronaxiop) ta 'ezarapa (500 r/m mpoMeTpuH)
3a JIBa TWXKHI 10 CiBOM, HOpMa BHeceHHs 2,0 ji/ra.

Marepianom  ciayryBamm 28 TiOpumiB
COHAIITHUKY Pi3HOTO TEHETHYHOTO Ta reorpadigHoro
MOXO/DKEHHS. bBinbll JeTanbHa XapaKTepUCTHKA
JOCIIKyBaHUX T10pHIiB HaBeneHa y Taou. 1.

IToromni ymoBH BereTariiiiHoro nepioxy 2023
POKy Uil  COHSIIHHUKY  XapaKTepU3yBallUCS
MiABUIICHUMHU TeMIlepaTypaMH Ta JOCTaTHIMH
MMOKa3HUKaMHU OmajaiB. Y TpaBHI cepemHs mo0oBa
TeMreparypa craHoBuia 18,6°C (+2,4°C no Hopmu
cepenHboi Oararopiunoi), y gepBHi — 23,0°C (+3,1
°C), y mumHi — 25,4°C (+4,2 °C), y cepmri — 17,5 °C
(+2,3°C), y mepecni — 17,5 °C (+2,3°C). Onamun
PO3MOAUISIIICS HEPIBHOMIPHO: TpaBeHb — 32,0 MM (-
11,7 MM g0 HOpMH cepenHbOi OararopivHoi),
yepBeHb — 32,0 MM (-33,7 MMm), nurieHs — 153,8 mm
(+88,3 mm), Bepecenr — 26,9 MM (-18,5 mwm).
3arajgbHa piyHA KIUIBKICTh OMAJIB TMEPEBUIINIA
HOpMY Ha 18,9 MM.

Y 2024 poui morogHi yMOBH Oynu
HecTaOUIBHUMH W KpUTHYHMMHU. Temrieparypa y
tpaBHi Oyna 16,5°C (+0,4 °C), y gepBHi — 22,3°C
(+2,1 °C), y mumni — 22,3°C (+4,6 °C), y ceprHi —
23,3°C (+2,8 °C), y BepecHi — 20,5 °C (+5,3°C).
Onanip Oys10 3HaYHO MEHIIE Bix HOpMH — 92,1 MM
3aMicTb 275,1 MM 3a OaraTopiuHUMH MOKa3HUKAMH.
VY tpaBui Bunano mume 17,3 mm (-26,4 mMm), y
yepBHi — 49,3 MM (-14 Mm), y urHi — 18,5 MM (-53,2
MM), y ceprHi — 7,0 MM (-44 MMm), y BepecHi — 0 MM
(-45,4 mm). TakuM YHUHOM, POCIMHH COHSIIHHUKY
MIPOTATOM YChOT'O TIEPIOY BereTallii CTpaXKaain Bij
CHJIBHOTO  JediumuTy  BOJIOTM Ta  BHCOKHX
TeMIeparyp MoBiTpsl.

CraructTnaHAi 0OpPOOITOK JTAHUX MTPOBOIMIH
y nporpamaomy cepeaosuiii PAST 4.17 [17].

Methods

The field studies were conducted at the
Educational, Scientific and Production center
"Dokuchaievske Experimental Field" of the State
Biotechnological University (geographic
coordinates of the study location - 49.903806,
36.446012) in 2023-2024..

The work was carried out in accordance
with the standards of the state variety trials [15].
The hybrids were sown within the second 10 days
of May with manual planters. The sowing pattern
was 70x25 cm, in three replications. The
predecessor was black fallow. The experimental
plots were arranged systematically [16]. The
record plot area was 16.8 m2. No additional
fertilizers were applied on the crops. To control
weeds, a mixture of soil herbicides, Dual Gold
(960 g/L S-metolachlor) and Gezaguard (500 g/L
promethrin), was used at a dose of 2.0 L/ha two
weeks before sowing.

Twenty-eight sunflower hybrids of
different genetic and geographical origins were
studied. A more detailed description of the studied
hybrids is given in Table 1.

In 2023, the weather during the sunflower
growing period was characterized by elevated
temperatures and sufficient precipitation. In May,
the average daily temperature was 18.6°C (+2.4°C
to the multi-year average), in June — 23.0°C (+3.1
°C), in July —25.4°C (+4.2 °C), in August — 17.5°C
(+2.3°C), in September — 17.5°C (+2.3°C). The
precipitation was unevenly distributed: May —
32.0 mm (-11.7 mm to the multi-year average),
June — 32.0 mm (-33.7 mm), July — 153.8 mm
(+88.3 mm), September — 26.9 mm (-18.5 mm).
The total annual precipitation exceeded the multi-
year average by 18.9 mm.

In 2024, the weather was unstable and
harsh. The temperature in May was 16.5°C (+0.4
°C), in June — 22.3°C (+2.1 °C), in July — 22.3°C
(+4.6 °C), in August — 23.3°C (+2.8 °C), in
September — 20.5°C (+5.3 °C). The precipitation
amount was significantly less than the multi-year
average: 92.1 mm instead of 275.1 mm. In May,
only 17.3 mm (-26.4 mm) fell, in June —49.3 mm
(-14 mm), in July — 18.5 mm (-53.2 mm), in
August — 7.0 mm (-44 mm), in September — 0 mm
(-45.4 mm). Thus, sunflower plants suffered from
a severe water deficit and high air temperatures
throughout the growing period.

Data were statistically processed in PAST
4.17 software package [17].
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Taomuns 1. XapakrepucTHKA Ta MOXOMKEHHSI OCITKYBAHUX T1OPU/IiB COHSIITHUKY
gins of the studied sunflower hybrids

Table 1. Characteristics and ori

Ha3zsa Ha3zBa
r1§p HAa r1§? nia . .. Kpaina / I'pyma crurnocti* / Ripeness
yKpaiHChKOIO | aHTIiHichKoto |  Opwurinarop / Originator Count oun®
/ Ukrainian / English y group
name name
I'ycisap Husliar UA Cepennpopansiii / Medium-early
CrnaBcoH Slavson UA Cxopocrurmii / Fast-ripening
PaBenin Ravelin UA Cepennpopansiii / Medium-early
[HCTHTYT pOCIMHHHIITBA — -
deHoMeH Fenomen . , UA Cepemapopantiii / Medium-early
im. B.S. FOp’eBa HAAH / " .
Kaner Kadet . . UA Pannapoctunmii / Early-ripening
Yuriev Plant Production " S —
Biuck Blysk . UA Pannapoctunmii / Early-ripening
— - Institute of NAAS " :
JpaiiB Draiv UA Cepennpopansiii / Medium-early
3naTcoH Zlatson UA Cepennpopansiii / Medium-early
Spuno Yarylo UA Pannapocturmii / Early-ripening
EC CakcoH ES Sakson | TOB "HaykoBo-BupoOHI4a UA CepennpopanHiii / Medium-early
tdipma "Emita-Cemnext" /
LLC "Scientific and - .
EC Bbepeker ES Bereket Production Firm "Elita- UA Cepemupopanniit / Medium-early
Select"
HC X 6749 NS H 6749 | IHCTUTYT NONBOBHHULITBA Ta RS Cepennbopantiii / Medium-early
oBouiBHUITBA, M. HoBsi Can C i / Medium-
HC Taypyc NS Taurus / Institute of Field and RS epeﬂHboiTiHZﬁ?f ediu
Vegetable Crops, Novi Sad pening
Cut Jliamanic . SY . CH CepequocTHrngH / Medium-
Diamantis ripening
Cyowmi Suomi CH PanapocTunmii / Early-ripening
Cu Baxkapmi SY Barbati CH Cep CAHBOCTHITIHH / Medium-
ripening
HK Heoma NK Neoma Syngenta FR Cep eHHLOCT.Hrm./IH / Medium-
ripening
Cu Excnepro SY Experto CH CepeHHLOCT.Hrm.Vm / Medium-
ripening
HK Ko NK Kondi FR CepG,I[HLOCl."I/IFJ'II./II/I / Medium-
ripening
Cymiko Sumiko CH CepemapopanHiii / Medium-early
TOB «HayxoBo-BupoOHI4Ie
MATIPUEMCTBO «ATpO-
Anpaazop Aldazor Putmy / LLC "Scientific UA Cepennbopantiii / Medium-early
and Production Enterprise
"Agro-Rhythm"
CkaxyH Bagum
ll;pe::iﬂ an Akcliii?rcelll Muxaitnouu / Skakun UA Cepennbopantiii / Medium-early
AMIp Vadym Mykhailovych
EC benna ES Bella Lidea FR Pannpocturimii / Early-ripening
LG 5478 LG 5478 Limagrain FR Cepemnpopanniii / Medium-early
P64LP130 P64LP130 UA CepennpocTurimii / Medium-
ripening
P64LE25 P64LE25 . UsS Cepennbopantiii / Medium-early
Corteva Agriscience C MbOC I / Medium-
P64LE99 P64LE99 Us CPEAIROCTHIY Y
ripening
PR64F66 PR64F66 AT Cepennbopantiii / Medium-early

* — naHi YKpaiHCHKOTO IHCTUTYTY €KCIIEPTH3H COPTIB POCIIHUH.

* — data from the Ukrainian Institute of Plant Variety Examination.
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PesyabraTn T2 00rOBOpeHHS

KinbkicTh JTHCTKIB Ha POCIHHI € Ba)KITMBOIO
O3HaKOW, 10 3a0e3medye MOBHOLIHHUN PO3BHUTOK
pociuHu Ta (OpMyBaHHS SKICHOTO HAaciHHA, a y
COHSIIHMKY IIle y Teplly uepry BIUIMBaE Ha
HaKOMUYeHHS! BMicTy omii. KijbKicTh NHCTKIB Y
COHSILIIHUKY BHU3HAYA€THCS B3AEMOIIEI0  KiIBKOX
TeHeTUYHHUX (aKTopiB. Y BHAY BUSBWIM KUIbKa
KUTbKiCHHX JIOKYCiB 03HaK (QTL), moB's3anux i3 wmieto
XapaKTepUCTHKOI0, IO JIOKAJi30BaHI Ha pI3HUX
xpoMocomax. Xpomocomi 1, 6, 7, 9, 15, 17: noxycu
QTL sxumx BINIMBalOTh Ha KUIBKICTh JINCTKIB HAa
romoBHoMy cteOmi. Bommowac mokyc QTL Ha
xpomocomi 15 xontpomoe no 57 % ¢eHoTunoBoi
Bapiarii consmHuKy [18, 19].

3a  pesynpraraMd ~— IpPOBENCHUX  HaMH
JOCHIHKeHb cepenHe 3HadeHHs (3a 2023-2024 pp.)
KUTBKOCTI ~ JIUCTKIB ~Ha  TOJNOBHOMY  CTeOmi
JOCHIKyBaHUX TiIOPHIIB BapitoBaIo y Mexkax 26,3—
31,2 wt. HalimeHITy KiTbKiCTh JINCTKIB Ha TOJIOBHOMY
ctebmi Mamu Tiopunn P64LE99 (26,3% 0,1 mt.), EC
Bepexer (26,8+ 0,4 mit.) Ta P64LE25 (27,24 1,1 mt.),
a iXx HaliBHUINEe 3Ha4YeHHsS 3a(iKCOBaHO y TiOpWiB
Hpaite (32,2+0,4 ), 3nmarcon (30,6+0,4 mrt.) Ta
Cymiko (30,6 mT+0,8 mT). Takwmii po3nomia
nepedyBae y BIiINmoBigHMX Mexkax (26-32 mT.)
KUTBKOCTI JIHCTKIB y T€TEPO3UTOTHUX TiOpWAIB, IO
6ymu  BCTaHoBNeHi Marinkovié &  Skori¢ y
JOCHI/DKEHHSIX TeHETHYHOTO KOHTPOIIO KLTBKOCTI
qucts y riopuais F1 [20]. Takox moiaboBi pe3y/abTari
30iraroThCss 3 JOCHIPKCHHSAMM IHIIAX aBTOPIB Ta
MoTepe/IHIMA ~ HAIIMMKA ~ Ha  pi3HUX  ribpuaax
COHSAIITHUKY [4, 6, 21-24].

Inma  ¢enotunoBa o3HaKa, IO HAMH
JOCHI/DKyBajacs y TIOpHUIiB — BUCOTa POCIIHMHU.
dopMyBaHHs JIaHOT O3HAKW BiAOYBa€ThCS I
BIUIMBOM KOMIUIEKCY TeHiB (Hampukian Rhtl), 1o
MalOTh aJUTHBHY [0, Ta YMOB HaBKOJHIIHBOTO
cepemopuiia  (y ~ TOMy  YHCII
BUpoNIyBaHHs1) [25-27]. YV pocmipkyBaHii Hamu

TEXHOJIOT11

KOJIEKITii BU/ILJIEHO JIBi OCHOBHI (DeHOTHITOBI TPYIIH —
BUCOKI Ta Jy>ke€ BHCOKI TiOpWAN COHSIIHUKY. Taki
riopumu, sik: biuck, Cymiko, HC X 6749, LG 5478,
P64LP130, Ci Ekcriepro, HC Taypyc ¢opmyBanu
HaMBHMII[ MMOKa3HUKU BUCOTH y MexKax Bix 181 mo 194
cM. Crig Big3HAYUTH, 110 OKpIiM riopuaiB biuck Ta
P64LP130, iHmI MarTh 3aKOPIOHHE IMOXOIPKCHHS,
10 MOKe OyTH OIHI€I0 13 NPUYMH iX (HEHOTHUIIOBOT

Results and Discussion

The number of leaves per plant is an
important characteristic that ensures the full
development of the plant and formation of top-
quality seeds, and in sunflower it primarily
affects oil accumulation. The number of leaves
in sunflower is determined by interactions
between several genetic factors. Several
quantitative trait loci (QTL) associated with this
characteristic, localized on different
chromosomes, were detected in the species.
Chromosomes 1, 6, 7,9, 15, 17: QTL that affect
the number of leaves on the primary stem. At the
same time, a QTL on chromosome 15 controls
up to 57% of the phenotypic variations in
sunflower [18, 19].

In our studies, the mean (2023-2024)
number of leaves on the primary stem of the
studied hybrids varied within 26.3-31.2. The
fewest number of leaves on the primary stem
was observed in hybrids (hybs.) ‘P64LE99’
(26.3= 0.1), ‘ES Bereket’ (26.8+ 0.4) and
‘P64LE25’ (27.2+ 1.1); and the greatest number
of leaves was recorded for hybs. ‘Draiv’
(32.2+0.4), ‘Zlatson’ (30.6+0.4) and ‘Sumiko’
(30.6 £0.8). This distribution corresponds the
limits (26-32 leaves) of this characteristic for
heterozygous hybrids, which were established
by Marinkovié¢ & Skorié¢ in studies of genetic
control of the number of leaves in F1 hybrids
[20]. The field findings also agree with other
authors’ data and our previous data on different
sunflower hybrids [4, 6, 21-24].

Another phenotypic trait that we studied
in hybrids is plant height. This trait is influenced
by several genes (for example, Rhtl), which
have an additive effect, and environmental
conditions (including growing technology) [25—
27]. In the assortment we studied, two major
phenotypic groups were distinguished: tall and
very tall sunflower hybrids. Hybrids, such as
‘Blyks’, ‘Sumiko’, ‘NS X 6749', ‘LG 5478,
‘P64LP130’, ‘Si Experto’, and ‘NS Taurus’ had
the tallest plants of 181-194 cm. It should be
noted that, except for hybs. ‘Blyks’ and
‘P64LP130°, the others are foreign, and
different germplasm that was used for their
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BiJ]MIHHOCTI Ta iHIIIOI TEHETUYHOI TUIa3MH, 110 Oyna
BUKOpHCTaHa MpHU 1X CTBOPEH.

Haii6inbma rpyna COHSIIHKUKY IpenCTaBlIcHa
BUCOKHMMH Ti0pHIaMU 3 BUCOTOIO Y Mexkax Bijg 160 cm
(Apuno) mo 179 com (Amppasop). Haiimenmi
MOKAa3HUKH BHCOTH TIEPEBAXKHO (HOpMyBaIuca Y
riOpUIiB PaHHBOCTUINION Ta CEPEIHBOPAHHBOI TPYII
(tabm. 1), Takux six Apuno, EC benna, PR64F66, EC
Bepexker Ta iHm, y mexax 160-164 cMm y cepemHbOMY
3a POKH JOCHiKeHHA. Taka 0coOMMBiCTh 3yMOBIEHA
caMe BIUTMBOM CKOPOYEHHS TIIepiogy BereTarlii
POCIIMHH, IO CIIOCTEPIraeThesl HE JHIIe Y
COHSIIIHUKY, a ¥ 1HmmX pociwH [28-30]. Brutns ymoB
BUPOIIYBaHHS € OIHUM 3 TOJIOBHUX (haKTOPIB 3MiHU
BHCOTH POCIHMHH, M0 Yy HAMMX JOCHIHKSHHIX
Bi/I3HAYAETHCS HOKa3HUKaMHU CTaHJAPTHOTO
BIIXWJICHHSI BiJl CEPEOHBOTO 3Ha4eHHS Bim £9,7 mo
+26,7 3a pOKH TOCTIHKEHHSI Ta 3aJIeKHO BiJl TiOpuma

(puc. 1).

creation may explain their phenotypic
distinction.
The largest group comprised tall

sunflower hybrids of 160 ¢cm (‘Yarylo’) to 179
cm (‘Aldazor’). The shortest plants were mainly
intrinsic to early-ripening and medium-early
hybrids (Table 1), such as ‘Yarylo’, ‘ES Bella’,
‘PR64F66°, ‘ES Bereket’, and others, with the
mean height of 160—-164 cm in the study years.
This feature is attributed to reduced vegetation
period, a pattern that is observed not only in
sunflower but also in other plants [28—30]. The
influence of growing conditions is one of major
factors changing plant height and in our studies
it was reflected as standard deviation of from
+9.7 to £26.7 in different hybrids in the study
years (Fig. 1).
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—3arajbHa KiJIbKIiCTb JINCTS, IIT
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Puc. 1. XapakreprucTuka riOpuIiB COHAMIHUKY 32 O3HAKaMH BHCOTHU Ta 3araJIbHOI KIJTBKOCTI JIMCTKIB, CEPEAHE 3a
2023-2024 pp.
Fig. 1. Plant height and total number of leaves in the sunflower hybrids, mean for 2023-2024.
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®DopMyBaHHSI CIEMEHTIB CTPYKTYpU YpPOXKaro
JOCIKYBaHUX TiOpUAiB COHAIIHUKY Y HaIIMX
JOCHiiax BiOyBajdOCsA TiJ BIUTMBOM OIOTHYHUX
(hakTOpiB, hOPMyBaHHS SKUX 3aJI€XKAJIO BiJ] TOTOTHUX
yMOB (HanmipHe 3BojokeHHS y 2023 pomi Ta
eKCTpeMalibHa HecTada Bojorn y 2024  porri).
AHaJi3ylouM JaHi 32 O3HAKOK JiaMeTp KOIIIMKA,
MOXXKHa BiJI3HAYUTH TIEBHY BiJIMIHHICTh 3aJICKHO Bif
MOXOJPKeHHS Ti0pwiB. Tak, HaWBUINI MOKA3HUKH 32
JTAHOID O03HAKOKW (hopMyBasid Maibke Bci TriOpumu
cenekii [HcTrTyTY pocnmanunTBa iM. B.S. FOp’eBa
HAAH VYxkpaiam, a takox 1iopumun EC Cakcon ta
Cymiko, y mexax Big 16,0=1,1 cm (EC Caxkcon) mo
17,6£0,6 cm (CnaBcoH). HaiimeHnmmm miameTpom
KOIIIMKA 32 POKU JIOCHI/PKEHHSI XapaKTepH3yBaTUCS
riopumu Ci bakapmi (13,8+£0,2 cm), Ci [liamanTic
(14,1£1,4 cm) ta Spwuno (14,3+0,7 cm).

[TpOAyKTUBHICTh KOIUKA y CEPEIHBOMY 32
POKH nociipKeHHsT CUITbHO BapitoBana (Coeff. Var. =
12,6 %) 3anexHO Biz ridpuia COHSIIHKUKY Ta Bijl POKY
BHUPOLIYBaHHSL. Haisumi OOKa3HUKU
MPOMYKTUBHOCTI KOIHMKAa Oyl BCTaHOBIEHI Yy
ribpunis: I'ycmsp (63,2+10,9 1), Cnascon (58,7+11,6
r), Paemn (62,5+1,1 1), Kaget (61,0+4,5 1), bick
(67,5+6,8 1), Ampmazop (61,3£2,0 1), LG 5478
(60,2+10,9 1) Ta HC Taypyc (57,2+7,9 ). Haiimenm
MIPOYKTUBHAMH CepeNl JOCTI/PKyBaHUX TiOpUIiB B
yMoBax XapkiBChkoi oOmacti BusiBHHCS [panp
Anmipan (41,149,6 1), EC bemna (40,1+4,1 1) Ta
Apumo (41,3499 1). Maca 1000 HaciHmH Mana
MO3UTUBHI KOPEJSALINHI 3B’A3KH 3 TPOIYKTHBHICTIO
kommuka r=0,67 Ta 03HaKOO JiameTp Koruka 1=0,51,
110 30Ira€Thes 3 HU3KOKO 1HIIMX JOCIiKEHb [31-34].
Cepen aocnmipKyBaHMX TiOpUIiB HaiOlUIbIIA Maca
1000 nacinmn Oyna BcranoeieHa y ribpuais EC
Cakcon (65,9+18,9 r), biuck (65,8+4,4 1), P64LE25
(61,0£12,5 1), Anpaazop (60,2+£5,3 r) Ta P64LE99
(60,5+4,5 ).

Harypa HaciHHEBOI MacH € KOMILIEKCHOO
O3HAKOI0, MO XapakTepusye (i3uuHi, OiOXiMivHI Ta
COPTOBI OCOONMBOCTI HACIHHSI TiOpHIiB. Y HaIIMX
JOCIT/DKEHHSX BCTAHOBJIEHO CEPENHIO 3BOPOTHY
KOPEJSIIMHY 3aJI€KHICTh MDK O3HAaKaMHM HaTypu
HACIHHS Ta MPOJYKTUBHICTIO KOIIMKA HA PiBHI 1= -
0,43. Taka 0coONMMBICTH HMOBIPHO € HACIKOM TOTO,
o y OUThII MPOJYKTUBHUX TiOPHUIIB HACIHHSA, IO
(dopMyeThCs, Mae KpymHimry (pakxiiito, 1o Crpuse
30UIBIIIEHHIO MIXKHACIHHEBHUX ITYCTOT, 10 BiI3HAYAIN
1 11 gocmiaauky [35].

The yield components in the studied
sunflower hybrids were affected by biotic
factors, which depended on weather conditions
(excessive moisture in 2023 and extreme lack
of moisture in 2024). Analyzing head diameter,
we could note a certain difference depending on
the hybrids’ origins. Thus, the largest heads
were formed by almost all hybrids bred by the
Yuriev Plant Production Institute of NAAS of
Ukraine as well as by hybs. ‘ES Sakson’ and
‘Sumiko’: from 16.0+£1.1 cm (‘ES Sakson’) to
17.6+£0.6 cm (‘Slavson’). The smallest heads
were formed by hybs. ‘Si Bacardi. (13.84+0.2
cm), .Si Diamantis. (14.1£1.4 cm) and ‘Yarylo’
(14.3+0.7 cm).

The mean head productivity varied
greatly (CV = 12.6 %) depending on hybrids
and cultivation years. The most productive
heads were recorded for hybs. ‘Husliar’
(63.2£10.9 g), ‘Slavson’ (58.7£11.6 g),
‘Ravelin’ (62.5+1.1 g), ‘Kadet’ (61.0+4.5 g),
‘Blyks’ (67.5£6.8 g), ‘Aldazor’ (61.3£2.0 g),
‘LG 5478’ (60.2+10.9 g), and ‘NS Taurus’
(57.2£7.9 g). The least productive heads were
intrinsic to hybs. ‘Hrand Admiral’ (41.1£9.6 g),
‘ES Bella’ (40.1+4.1 g) and ‘Yarylo’ (41.349.9
g). Thousand seed weight was positively
correlated with head productivity (r=0.67) and
head diameter (r=0.51), which is in agreement
with several other studies [31-34]. Among the
studied hybrids, the greatest thousand seed
weight was observed in hybs. ‘ES Sakson’
(65.9£18.9 g), ‘Blyks’ (65.8+4.4 g), ‘P64LE25’
(61.0£12.5 g), ‘Aldazor’ (60.2+5.3 g), and
‘P64LE99’ (60.5+4.5 g).

Test weight is a complex trait that
characterizes the physical, biochemical and
varietal features of hybrid seeds. In our studies,
there was a moderate inverse correlation
between test weight and head productivity (r= -
0.43). This feature is probably a consequence of
the fact that more productive hybrids form
larger seeds, contributing larger interseed
spaces, which was also noted by other
researchers [35].

The lowest test weight was determined in
high-yielding hybs. ‘Kadet” (372+42.0 g/L),
‘Blyks’ (378+12.0 g/L), ‘P64LE25” (393+9.0
g/L), and ‘Aldazor’ (389+15.0 g/L), and the
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HaiiMeHmn moka3HUKH HaTypH HaciHHS Oynu
BCTaHOBJICHI JJII BHCOKONPOAYKTUBHUX TiOpuiB
Kamer (372442,0 1/m), bmuck (378+12,0 r1/m),
P64LE25 (39349,0 r/m) ta Anbaazop (389+15,0 1/7),
a HaiOuemi anst ridpunis Ci Hiamanric, LG 5478,
Cyomi Ta CnaBcoH y mexax Bix 440 r/n o 450 r/n 'y
CepeHBOMY 3a POKH JIOCHI/DKEHHS (Tabm. 2).

highest test weight — in hybs. ‘Si Diamantis’,
‘LG 5478, ‘Suomi’, and ‘Slavson’ (440-450
g/L on average over the study years) (Table 2).

Taonauus 2. [Toka3HUKN eEMEHTIB CTPYKTYPH YpOXKaro TiOpHIiB COHAIIHMKA, cepenHe 3a 2023-2024 pp.
Table 2. Yield components in the sunflower hybrids, mean for 2023-2024.

Hazga ribpuna HlaMeTCp NfomﬂKa’ Hpiﬂﬁ;ﬁ:’?c“ I:I/[;iiég’o? Harypa, r/n
I'ycnsip / Husliar 16,9+1,0 63,2+10,9 57,6+4,8 403+37,0
Cunascon / Slavson 17,6+0,6 58,7+11,6 53,5+4,5 440+20,0
Pasenin Ravelin 16,8+0,2 62,5+1,1 56,5+2,2 3924340
®denomen / Fenomen 16,24+0,0 48,4+10,4 50,4+1,8 421+41,0
Kaper / Kadet 17,3+0,9 61,0+4,5 56,0+1,4 3724+42.0
bruck / Blysk 16,1+1,1 67,5+6,8 65,8+4,4 378+12,0
HpaiiB / Draiv 16,2+0,2 52,2+10,8 48,6+5,3 402+42,0
3marcon / Zlatson 15,5+0,0 54,3+10,9 45,0+2,7 375+29,0
Spwuno / Yarylo 14,3+0,7 41,3+£9,9 39,1435 409+33,0
EC Caxkcon / ES Sakson 16,0+1,1 58,5+20,7 65,9+18,9 392+16,0
Cymixko / Sumiko 16,1£1,1 55,6+2,5 58,9+7,9 431+47,0
HC X 6749 / NS H 6749 15,540,5 47,2+5.9 43,2+6,0 435+31,0
Cu Mliawarric /SY 14,141,4 51,6213 51,6£13,6 450+0,0
Cyomi / Suomi 15,54¢1,2 51,546,8 50,34£3,9 444+28,5
Cu Bakapmi / SY Barbati 13,84+0,2 52,0+8,0 41,7+0,0 415+19,0
HK Heoma / NK Neoma 15,3+0,4 54,7£12,6 48,9+10,9 412+16,0
P64LE25 14,5+1,0 57,6+16,1 61,0+£12,5 393+9,0
Anpnazop / Aldazor 15,5+0,7 61,3+2,0 60,2+5.3 389+15,0
Qﬁi a"l‘”Mlpaﬂ / Hrand 14,8413 41,1£9.6 45,1£10,0 4204280
EC Bemna / ES Bella 14,6+1,3 40,1+4,1 42.9+6,8 429+51,0
LG 5478 14,4+0,4 60,2+10,9 44.944,1 450+36,0
P64LP130 14,3£1,4 55,0+£7,2 43,6+0,6 406+22,0
P64LE99 14,9+1,3 53,3+£3,7 60,5+4,5 423431,0
gfp]iffonepm /SY 15,5+0,3 54,5413 51,4+1,8 397+39,0
EC Bepeker / ES Bereket 14,7+0,4 48,6+13,3 44,1+5,8 404+44,0
PR64F66 14,4+0,5 49,6+3,4 51,6+2,5 427+11,5
HC Taypyc / NS Taurus 14,8+0,6 57,2+7,9 42,6+4,3 3914+29.0
HK Kongi / NK Kondi 14,7+0,2 49,8+4,0 44,7+1,6 414420,0
Min 13,8 40,1 39,1 372
Max 17,6 67,5 65,9 450
SE 0,2 1,3 1,4 4,2
SD 1,0 6,8 7,6 22,1
cv 6,6 12,5 15,0 54
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Bionoriuna YpOXKaHHICTE TIPSIMO
MPOTOPITiiHA TPOXYKTUBHOCTI KOIIUKA, BOHA OLIBIIT
HAO0YHO OIKCY€ TIOTEHINAN YPOXKAMHOCTI TriOpuaa
COHSIIIHUKY B YMOBaX BHPOOHMIITBA JaHOTO
periony. BiamoBimHO 10 OTpUMAaHMX HAMU
pe3yibTaTiB JigepamMu 3a 010JIOT1YHOIO
YpOXKalHICTIO € TiOpuanm yKpaiHChKOi CeJeKIil
I'ycmsap (3,5+£0,6 t/ra), Pasemin (3,4+0,1 T1/ra),
Bauck (3,7+0,4 1/ra), Anpnazop (3,4+0,1 T/ra) Ta
Kager (3,4+0,3 Tt/ra). VY Tpiliky HaiiMeHII
ypokaliHuX ri0puaiB 3a miacymkamu 2023-2024 pp.
yeiiinum EC Benna (2,2+0,2 1/ra), ['pann Aamipan
(2,3+0,5 1/ra) Ta Spuno (2,3+£0,5 1/ra) (puc. 2).

Biological yield is directly proportional to
head productivity; it more clearly describes the
yield potential of a sunflower hybrid under the
production conditions of a given region.
According to our results, the leaders in biological
yield are Ukrainian hybs. ‘Husliar’ (3.5+0.6 t/ha),
‘Ravelin’ (3.4+0.1 t/ha), ‘Blyks’ (3.7+0.4 t/ha),
‘Aldazor’ (3.4+0.1 t/ha), and ‘Kadet’ (3.4+0.3
t/ha). The three least productive hybrids
according to the results in 2023-2024 included
hybs. ‘ES Bella’ (2.24+0.2 t/ha), ‘Hrand Admiral’
(2.3+0.5 t/ha) and ‘Yarylo’ (2.3+0.5 t/ha) (Fig. 2).

EC benna
T'pang Anmipan

Spuno

HC X 6749

denomeH

EC Bepeker

PR64F66

HK Konzi

Cyomi

Cu JliamaHric

Cu Bakapni

HpaiiB

P64LE99

3marcon

Cu Excniepto

Haszga riopuny Hybrid

HK Heoma

P64LP130
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HC Taypyc
P64LE25

EC Caxkcon

CrnaBcoH
LG 5478

Kaner
Anbpazop
Pagenin
I'ycnsp
Biuck

0,00 0,50 1,00 1,50 2,00

2,50 3,00 3,50 4,00 4,50 5,00

Vpoxaiticts, T/ra  Yield, t/ha

Puc. 2. Po3paxyHok 0ionoriuHoi ypoxaifHOCTI TOCHIKYBaHUX TiOPHUIIB COHSIIHUKY, cepenHe 3a 2023-2024 pp.
Fig. 2. Calculation of biological yield of the studied sunflower hybrids, average for 2023-2024.

Knacrepruii  anami3, mnpoBemeHud  3a
CYKYITHICTIO TOCIIOAAPChKUX O3HAK (BUCOTA POCIIHH,
KIJBKICTB JIACTKIB, JliaMeTp KOIIIMKA,
MPOAYKTUBHICTh Kominka, maca 1000 HaciHMH Ta
HaTypa HACiHHs), JO03BOJUB BHIUIMTH TPH UiTKO
OKpeclieH1 KiacTepu cepea 28 IOCHiaKyBaHUX
riopuniB consmHuky (puc. 3). Mertoy iepapxiuHoi
knactepusanii  (UPGMA, eBkiijioBa BiJICTaHBb)
3aCTOCOBaHO y mporpaMHoMy cepefoBumli PAST
4.17.

Ho mepmoro kmactepy YBIWLUIH TiOpuau
I'ycnsap, Cnaecon, Pasemin, Kager, biuck,
Anppazop, LG 5478, HC Taypyc Ta P64LP130.

Cluster analysis conducted by the set of
economic characteristics (plant height, number of
leaves, head diameter, head productivity,
thousand seed weight, and test weight) allowed us
to identify three clearly defined clusters among
the 28 studied sunflower hybrids (Fig. 3).
Hierarchical clusterization (UPGMA, Euclidean
distance) was conducted in the PAST 4.17
software package.

Cluster 1 included hybs. ‘Husliar’,
‘Slavson’, ‘Ravelin’, ‘Kadet’, ‘Blysk’, ‘Aldazor’,
‘LG 5478, ‘NS Taurus’, and ‘P64LP130’. They
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Bonu BigzHayamucsi BHCOKMMH  3HAuUEHHSIMHU
MPOAYKTUBHOCTI Komuka (58,7-67,5 1), macu 1000
HacinuH (10 65,9 ) Ta ypoxaiiHocti (o 3,7 1/ra),
IO CBiAYUTH MNPO iX TEHETHYHO 3yMOBIICHHH
MOTEeHIian 10 (hopMyBaHHS BUCOKOTO BPOXKArO.
Jpyruii knactep BkitouaB riopuau @eHomeH,
Hpaii, 3narcon, Cyowmi, Ci liamanTic, Ci bakapni,
HK Heoma, Ci Excniepro, HK Konai Ta Cymixo. Lli
¢dbopMH TIPOAEMOHCTPYBAJIM CepelHi 3HAYCHHS
OCHOBHHUX ITOKa3HUKIB Ta BITHOCHY CTa01IbHICTD 32
ymoB Bereramii 2024 poky, IO BKa3ye Ha iX
aJanTUBHICTH A0 YMOB CTpPECYy, 3YMOBIIEHOTO
BHCOKHMHU TeMIIepaTypamH i Ae(iliToM BOJOTH.
Ho Tperboro kiactepy YBIWIUTH TiOpumu
Spuno, EC bemna, I'panng Aamipan, EC bepeker,
PR64F66, P64LE99, P64LE25 ta HC X 6749, siki
Majgi HIDKYI TOKa3HHKH YypoxkaWHocTi (2,2-2,5
1/ra), Macu 1000 HaciuuH Ta Hatypu. MMoBipHO, 1i
ribpuan MeHm agantoBasi 1o JlicoctenoBoi 30HK
Cxigaoi  Vkpaimm abo moTpeOyroTh iHIIUX
TEXHOJIOTTYHHUX 3aXO0JliB BUPOIIyBaHH: (puc. 3).
OrpumMaHi  pe3ynbTard  CBig4aTh  TIPO
HasBHICTh 3HAa4HOI ()EHOTUNOBOI BapiabENbHOCTI
cepen TiOpuUIiB Ta MiATBEP/UKYIOTh JOIIIBHICTH

showed high head productivity (58.7—67.5 g),
thousand seed weight (up to 65.9 g) and yield (up

to 3.7 t/ha), indicating their genetically
determined potentials for high yields.
Cluster 2 included hybs. ‘Fenomen’,

‘Draiv’, ‘Zlatson’, ‘Suomi’, ‘SY Diamantis’, ‘SY
Bacardi’, ‘NK Neoma’, ‘SY Experto’, NK Kondi,
and ‘Sumiko’. These forms demonstrated
medium values of the main parameters and
relative stability in 2024, indicating their
adaptability to stressful conditions inflicted by
high temperatures and water deficit.

Cluster 3 included hybs. ‘Yarylo’, ‘ES
Bella’, ‘Hrand Admiral’, ‘ES Bereket’,
‘PR64F66°, ‘P64LE99’, ‘P6ALE25°, and ‘NS X
6749°, which yielded less (2.2-2.5 t/ha) and had
lower thousand seed weight and test weight.
These hybrids are probably less adapted to the
forest-steppe zone of Eastern Ukraine or require
other farming techniques (Fig. 3). These results
suggest considerable inter-hybrid phenotypic
variability and confirm the feasibility of using
cluster analysis as a tool for evaluation of

BUKODHCTaHHSl ~ KJACTEPHOIO  aHamizy  sK :
{HCTPYMEHTY JUIsl OLIIHKH TiOPHIIB COHANIHMKA. sunflower hybrids.
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Puc. 3. Knactrepunii anami3 1ociimpKyBaHuX TiOpHUIiB COHSAIIHUKY.
Fig. 3. Cluster analysis of the studied sunflower hybrids.
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BucHoBku

Y  pesyabrari AOCHIHKEHHS BCTAaHOBICHO
CyTTeBy (eHOTHTOBY BapiabeibHiCTh cepen 28
ribpuais COHSIIITHUKY 3a MTOKa3HUKaMHU
MPOAYKTUBHOCTI, MOP(POMETPUIHHIX
XapaKTePUCTHK Ta €IEMEHTIB CTPYKTYPH BpPOXKAlo.
Haiigumny OiomoriuHy ypoKaiHICTH B YMOBax
Cxigaoi VYKpaiHW TNPOAEMOHCTPYBAIN TiOpUAH
ykpaincbkoi cenekuii bamck, [ycmsp, Pasenin,
Kager Ta Anpaasop, o CBIAYUTH NPO iX BUCOKHI
aJlaNTUBHUI Ta T€HeTHYHMH NOTeHLian. BussieHo
BIPOTiIHI TMO3WTHBHI KOPEJLiHHI 3B S3KH MIX
niameTpoMm Komuka, macoro 1000 HaciHMH Ta
MIPOLYKTUBHICTIO KOILKKA, 1110 J03BOJISIE PO3IIISAATH
Il O3HAKW SK BAKIWBI CENICKIIHHI KpuUTepil mpH
BiOOpi mepcrekTHBHUX GopM. Y TOH ke dYac
3BOPOTHA KOpEIJIAIisS MiX HaTypor HaciHHS Ta
MIPOAYKTUBHICTIO BKa3y€ Ha MOTPe0y KOMILIEKCHOTO
MiXOY TpH OIiHIIN copTiB. KnactepHuii aHai3 1aB
3MOTY BHOKPEMHUTH TPU OCHOBHI Tpyn TiOpuiB 3a
TOCTIIONAPCBKUMH  O3HAKaMH, 0  MiAKPECIIOE
e(eKTUBHICTh BHKOPHCTAaHHA LbOIO METOLY IUIS
nigbopy TriOpUAIB COHSIIHUKY Y BHUPOOHHUITBI.
Otpumani pe3yabTard MOXYTb OyTH KOPUCHUMH Y
MIPAKTHII BUPOOHUIITBA Ta TOAAIBIIIINA CENEKITiHHIT
PpOOOTI IS yIOCKOHANICHHSI aCOPTUMEHTY Ti0pHiB
COHSIIIHUKY, aJanTOBaHUX 0 KIIMaTHYHHX YMOB
nicocTenoBoi 30HM CXimHOI YKpaiHu.

Conclusions

The study revealed significant phenotypic
variability among 28 sunflower hybrids in terms
of performance, morphometric characteristics and
yield components. The highest biological yields in
Eastern Ukraine were produced by Ukrainian
hybs. ‘Blyks’, ‘Husliar’, ‘Ravelin’, ‘Kadet’, and
‘Aldazor’, indicating their high adaptive and
genetic potentials. There were significant positive
correlations between head diameter and
productivity as well as between thousand 1000
seed weight and head productivity, which allows
us to consider these characteristics as important
breeding criteria when selecting promising forms.
At the same time, there was an inverse correlation
between test weight and productivity, suggesting
the need for a comprehensive approach to
evaluation of hybrids and cultivars. Cluster
analysis made it possible to distinguish three
major groups of hybrids by economic
characteristics, emphasizing the effectiveness of
this method for selecting sunflower hybrids in
production. These results may be useful in
production practice and further breeding to
improve the assortment of sunflower hybrids
adapted to the climatic conditions of the forest-
steppe zone of Eastern Ukraine.
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