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Pedepar: Cenekmiro cydacHUX TiOpHIiB COHSITHUKY CITPSIMOBAHO HA TIOETHAHHS B OTHOMY T€HOTHIII
KUTBKOX TOCIONAPChKUX O3HAK. Y CTarTi BUKIAJCHO pE3ylbTaTH JOCHIIKEHb OCOOIMBOCTEH TPOSBY B
MepIIoMy TiOpHIHOMY TTOKOJIHHI COHSIIITHUKY TaKUX IIIHHAX O3HAK, SK BUCOKA BPOXKAMHICTh Ta KPYITHICTh
HACiHHS, BUCOKHMI BMICT OJil B HAciHHI, BUCOKHH BMICT OJIETHOBOi KHCIIOTH B OJIiil, PaHHbOCTHIIICTB,
CTIWKICTh IO BOBYKA. BHBUECHO MIHJIMBICTH JOCHIDKCHHUX O3HAK 3aJCKHO BiJ] TCHOTHILy Ta DPOKY
BUNpoOyBaHp ribpuniB. Bumineno riOpuani koMOiHaIil, MO0 MOEAHYIOTh BUCOKHAH 1 MiJBUINEHHHA BMICT
OJICTHOBO1 KHCJIOTH B OJIii 3 iHIIMMH TOCIIOJAPCHKAMH O3HAKaMH. 3a MOKA3HUKOM «CTYIiHb (D€HOTHUTIOBOTO
JIOMIHYBaHHS» BHU3HAYCHO OCOOJMBOCTI YCHAJIKyBaHHsS I[IHHMX TOCIHOJAPCHKUX O3HAK Yy TMEPIIOMY
riOpHIHOMY TTOKOJiHHI.

Kmarouosi caoBa: Helianthus annuus, 1idpun, Orobanche cumana, CTIHKICTh 10 BOBYKAa,
YKUPHOKHCIIOTHHH CKJIaJ( OJIi1, TOCTIOAAPCHKI O3HAKH, CTYIIHb ()eHOTUIIOBOTO IOMiHYBaHHS.

Abstract: Modern sunflower hybrid breeding is focused on combining multiple economic traits within
a single genotype. The article presents results on the expression of valuable traits in the first hybrid
generation of sunflower, such as high yield, large seeds, high oil content, high oleic acid content, early
maturity, and broomrape resistance. The variability of these traits was examined in relation to the genotype
and the year of hybrid testing. Hybrid combinations were identified that combine high oleic acid content
with other economic traits. Based on phenotypic dominance degree, inheritance patterns for valuable
economic traits in the first hybrid generation were determined.

Key words: Helianthus annuus, hybrid, Orobanche cumana, broomrape resistance, fatty acid
composition of oil, economic traits, phenotypic dominance degree.

Betyn Introduction

COHSIHMK € TPOBITHOIO TEXHIYHOW 1
peHTabenbHOI0 KYJIBTYpOIO, KA 3aliMae B HamIii
kpaini Oumeme 70% Bixm 3aranpHOI TUTOIII  ITiJ
OJIIMHUMU KyabTypamu. He3paxkaroun Ha 1ie, CTpIMKE
PO3IIUPEHHS TJIONI Ta HEAOTPUMAHHS CiBO3MIH IIiJ
COHSIIIIHUKOM TPHU3BEJI0O JO HHU3KH HETaTUBHUX
HACIIZKIB, 30KpeMa, JI0 3HIKEHHS POJFOYOCTI
IPYHTIB, 3pOCTaHHs Je(ilUTy JOCTYIHOI BOJIOTH Ta
MMOCHJICHHS JIerpalallifHuX MPOIIECiB Y YOpHO3eMaX,

Sunflower is a leading industrial and
profitable crop, occupying more than 70% of the
total oilseed acreage in our country. Despite this,
the rapid expansion of its acreage and non-
compliance with crop rotations have led to several
negative consequences, including decreased soil
fertility, an increasing deficit of available
moisture, intensification of degradation
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MOIIMPEHHS MIKiTHHUKIB, XBOpoO, Oyp’sHiB Ta
pocnmHu-apa3uta BoBuka (Sydiakhina et al., 2023;
Shevchenko et al., 2024). BoBuOK COHSIITHUKOBHIA
NPUENHYETbCA 10 CYAUHHOI CHCTEMH KOpPEHS
POCIIMHU-Xa35iHa, BUKOPUCTOBYIOUH 11 SIK JOKEPENO
BOAM Ta IOKUBHUX PEUOBUH, IO IPHU3BOIUTH IO
(i31010TIYHOTO BHUCHaKEHHS POCIWH. BHacmizok
LBOI'O YTBOPIOETHCS LIyIJI€ HACIHHSA, 3MCHIIYEThCS
BPOXKaHHICTB, 301TBIIY€THCS YPaKEHICTh
30yoJHHKaMU XBOpPOO, a BTpAaTH BPOXAr0 B KpaifHIX
BUMagKax MOXyTh nocsarta 100 % (Velasco et al.,
2012).

BrpoBamkeHHST HOBHX — BHCOKOBPOXKaWHHX
CTIMKMX TIOpHIOiB Ta IHTEHCHUBHHX TEXHOJOTIH
BUDOLIYBaHHSI € OIHIEI0O 3 OCHOBHHUX YMOB
PO3LIUPEHHS BHUPOOHUIITBA HACIHHS COHSIITHUKY
(Alberio et al., 2015; Akkaya et al., 2018; Alberio et
al., 2018). Cenexkuito cydacHUX TiOpHUIIB COHAIITHUKY
CTIPSIMOBAaHO Ha MOEAHAHHS I[IHHUX TOCIIOAAPCHKUX
O3HaK — BHCOKOi ypOXXAaWHOCTI Ta il CKIIAQJIOBHX,
PaHHBOCTUIIIOCTI, BUCOKOTO BMICTY OJIii B HAaCiHHI,
BHACOKOTO BMICTy OJETHOBOi KHCIOTH B OIii,
HU3BKOPOCJIOCTi, CTIHKOCTI JI0 OIOTUYHUX Ta
abiotmyamx  (hakTOpiB. Ha  BiTumsasaOMY
CCJISKIIIHHOMY Marepiaji JOBEICHO MOXKIIMBICTh
MOEHAHHS CTIMKOCTI [0 BipYJIEHTHHX pac BOBUKA
COHSIIHUKOBOTO 3 I[IHHUMH  TOCIOAAPCHKUMH
o3rakamu (Kurylych, Makliak, 2024).

COHSIIHMKOBA OJisl 3 BHUCOKUM BMICTOM
oneiHoBoi kucinotn Owmera 9 (MOHOHEHacWYEHHi
THIT) BB2YKAETHCSI KOPUCHOIO ISl 31I0POB’ S JIIOIUHU.
Taxka osis TOBUIBHIIIE OKUCITIOETHCS Ta MA€ TOBIIUI
tepmiH 30epiranns (Rauf et al., 2017; Askin et al.,
2020). 3a BHUKOPUCTAHHS CHCTEMH OPTaHIYHOIO
3eMJIepoOCTBa  BHPOILYBAHHS BHCOKOOJIETHOBOTO
COHSIITHUKY 3a0e3MeYnTh EKOJOTIYHY pPIiBHOBary B
CTPYKTYypi MNOCIBHMX IUIOLI, AOTPHUMAaHHS HAayKOBO
OOTpYHTOBaHHX OOCSTIB TIOCIBY COHSIIHUKY 0€3
3MEHIIIeHHs eKOHOMIuHOI edexruBHOCTI (Yurkevych
et al., 2022).

B Incrutyti pocnuaannTea iM. B.fA. FOp’eBa
HAAH mnporpaMy 3 MOJiMIIeHHS SKICHOTO CKIIAJy
ONii  COHSIIHUKY  CENIEKI[IOHEpH  3IHCHIOIOTH
Brpomopx ocranHix 30 pokie (Kyrychenko et al.,
2000; Kyrychenko et al., 2004; Kyrychenko et al.,
2011). OCHOBHUMH >KUPHUMH KHCJIOTaMH B OJIii
COHSIIHMKY € HEeHacH4eHi KUCJIOTH — oJieiHOBa Ta
JIIHOJIEBA, CITIBBIHOIIECHHS IKMX MOKE 3MIHIOBATHCS
B IIMPOKUX MEXKAaX 3aJIeKHO BiJI TEHOTHITY, [IOTOJHUX
1 TpyHTOBUX YyMOB. /[lisi oTpuMaHHS TiOpuiB
COHSIIHMKY HaluacTillle 3alydaloTb y CeJIEKIilo
miHii  JTiHONEBOrO  THIY. Ae HUHI  OUIbII
MEPCIIEKTUBHIMHU BBa)KAIOTh T1OpUAM COHSIIHUKY 3
BHUCOKHM BMIiCTOM OJIETHOBOI KHCJIOTH. 3aJTyUeHHs B
CEeNeKIil0  OBOX  OarbKiBCBKMX  KOMIIOHEHTIB
OJIETHOBOTO THUIy TIPU3BOJUTH JIO OTPHMAaHHS
riOpuaHUX KOMOIHAIIH, HACIHHS SIKHX MICTHTh

processes in chernozems, and the spread of pests,
diseases, weeds, and the parasitic plant
broomrape (Sydiakhina et al., 2023; Shevchenko
et al., 2024). Sunflower broomrape attaches to
the vascular system of the host plant's root, using
it as a source of water and nutrients, which leads
to physiological depletion of the plant.
Consequently, shriveled seeds are formed, yield
decreases, susceptibility to pathogens rises, and
in extreme cases, yield losses can reach 100%
(Velasco et al., 2012).

New high-yielding, resistant hybrids and
intensive cultivation  technologies are
prerequisites for expanding sunflower seed
production (Alberio et al., 2015; Akkaya et al.,
2018; Alberio et al., 2018). Current sunflower
breeding aims to combine valuable economic
traits: high yield and its components, early
maturity, high seed oil content, high oleic acid
content in oil, short stature, and resistance to
biotic and abiotic factors. On domestic breeding
material, it was proven that combining resistance
to virulent races of sunflower broomrape with
valuable economic traits is possible (Kurylych &
Makliak, 2024).

Sunflower oil with a high content of
Omega-9 oleic acid (monounsaturated) is
considered beneficial for human health. Such oil
oxidizes more slowly and has a longer shelf life
(Rauf et al., 2017; Askin et al., 2020). In organic
farming, the cultivation of high-oleic sunflower
will ensure ecological balance in the acreage
structure and adherence to scientifically based
sunflower planting volumes without reducing
economic efficiency (Yurkevych et al., 2022).

At the Yuriev Plant Production Institute of
NAAS, breeders have been striving to improve
sunflower oil quality for the past 30 years
(Kyrychenko et al., 2000; Kyrychenko et al.,
2004; Kyrychenko et al., 2011). The major fatty
acids in sunflower oil are unsaturated ones—
oleic and linoleic—the ratio of which can vary
within wide limits depending on the genotype,
weather, and soil. Linoleic lines are most
commonly involved in breeding to develop
sunflower  hybrids. = However, high-oleic
sunflower hybrids are currently considered more
promising. Involving two oleic parents in
breeding results in hybrid combinations whose
seeds contain top-quality oil with the highest
oleic acid content.
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BUCOKOSIKICHY OJIit0 3 HAHBHIIUM BMiCTOM OJICTHOBOT
KHCIIOTH.

Mertot0 NOCHIIKEHb CTAI0 BH3HAYCHHS PiBHS
MIPOSIBY Ta MiHJIMBOCTI IIHHUX O3HAK, 1[0 BKJIFOYAIOTh
MOKpalIeHNWH  JKUPHOKHUCIOTHUH  CKJajg o,
CTIMKICTh 0 BOBYKA, PAHHbOCTHUIIIICTh T4 BHCOKHH
PiBEeHB MPOsIBY 03HAK NPORYKTUBHOCTI Y F1 ribpuais
COHSIIIHUKY; JOCITI JKEHHS ocobiMBOCTEN
MOETHAHHS B MEPIIOMY TiOpUAHOMY TOKOJIHHI IHX
BO)XJIMBUX TOCHONAPCHKUX O3HAK Ta BCTAHOBJICHHS
3aKOHOMIPHOCTEH  yCHaJKyBaHHS  JTOCHIKECHHX
O3HaK.

MeToauka

[lonpoBi mOCHiIKEHHS TPOBEICHI MPOTATOM
2023-2024 pp. Ha nocmimHUX TOMAX IHCTHTYTY
pocmuaaunTBa iM. B.S. HOp’ea  HAAH vy
nmaboparopii celeKiii Ta TeHeTHKH COHSIIHUKY. Sk
cragaapt (ct.) y Tpymi riOpuaiB 3 cepedHiMm Ta
BUCOKMM BMICTOM OJICTHOBOI KHCJIOTH B Ol
BUKOpHCTOBYBau Tiopu Kaner.

YV nos1p0BUX JOCITIIaX MPOBOAMIH (DEHOJIOT1YHI
crioctepexkeHHsl. BinzHauanu ¢asy cxodiB pociuH
Npy TIOsIBI HA TOBEPXHI IPYHTY cim’simonb. Dazy
MOBHOI CTUIJIOCTI BH3HAYaJM 32 KOJILOPOM KOIIWKA,
KOJM Ha AUIAHLI 3anumanock npubmusHo 10-15 %
POCIIHH 3 JKOBTUMH KOIIMKaMHM, a perTa HaOyBaia
YKOBTO-0yporo Ta Oyporo KoJapopy Ta Oyiia CyXoro.

J1s BU3HAa4YeHHsI BMICTY OJIii B HACIHHI Ta Macu
1000 wnaciHMH, IICJIS OYMINEHHS HACIHHSI BIJ
JIOMIIIIOK 1 BUCYIITYBaHHS JI0 CTaHAapPTHOI BOJIOTOCTI
BigOupanmu pobody mpoldy 3 KOKHOI OOIiIKOBOT
ninstaky. Macy 1000 HaciHMH BU3HAYaji M 3TiTHO 3
JCTY 4138-2002. BMict oii B HaCiHHI BU3HAYAIH
METOJIOM SIIEPHO-MArHITHOTO PE30HAHCY Ha MPUIIaIi
Oxford instruments MQC-5 srigao 3 ACTY ISO
10565. [y aHami3y BMICTY OdIii BiIOMpaIn HACIHHS 3
BUJIbHO 3aITWJICHUX POCIIHH.

Cknag KHPHMX KHCJIOT BH3HA4Yald Ha
razoBomy xpomarorpadi «Cemmixpom 1» 3a
MO (iKOBaHOIO METOIMKOIO Ietickepa
(Prokhorova, 1982). [y aHami3y »KUPHOKUCIIOTHOTO
ckiaay omii BigOupasm HAciHHS 3  POCIHHH,
i30JIbOBaHMX IMiJ] Yac [BITIHHI OJMHAPHUMH
130J15ITOpaMy, BUTOTOBJIGHHMH 3 arpOBOJIOKHA.

Jns  Bu3HaueHHA BPOXKAWHOCTI, HACIHHA
30Mpaiy Ha KOXHIH OUIAHII LUIIXOM CYLJIBHOTO
3pi3yBaHHsI KOIIMKIB 3 HACTYITHUM 0OMoIioToM. Bary
HACIHHS 3 JUISHKH TIepepaxoByBaM HAa TOHHU 3
reKkrapa Ta nNpUBOIUIH 10 Bosorocti 10%.

OmiHKy 3pa3KiB Ha CTiHKICTh JI0 BOBYKA
npooain B ymoBax terumii (Kupudenko Tta iH.,
1987). Hacinus 3pa3kiB BHCIBaJIM B ILIACTHKOBI
crakanu 06’emom 0,5 J1 3 1H(IKOBAHOK IPYHTOBOKO
cyMmimmo (2 r cyMiln HaciHHA BOBYKAa Ha 5 Kr
IpyHTY). 7151 HOCTiI’KeHb BUKOPHUCTOBYBAJIN HACIHHS
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The purpose of this study was to determine
levels of the expression and variability of
valuable traits, including improved fatty acid
composition of the oil, broomrape resistance,
early maturity, and performance in F1 sunflower
hybrids; to study the patterns of combining these
important economic traits in the first hybrid
generation and to establish inheritance patterns
of the traits under investigation.

Methods

The field investigations were conducted
during at the experimental fields of the Yuriev
Plant Production Institute of NAAS in the Labor-
atory of Sunflower Breeding and Genetics in
2023-2024. 'Kadet' was used as the check hybrid
for the group of hybrids with medium and high
oleic acid content in the oil.

Phenological observations were performed
during the field experiments. The emergence was
recorded when the cotyledons appeared on the soil
surface. Full maturity was determined by head
color, when approximately 10-15% of the plants
in the plot retained yellow heads, while the rest
turned yellow-brown or brown and were dry.

To determine the oil content and thousand-
seed weight, a sample was taken from each record
plot after the seeds were cleaned of impurities and
dried to standard moisture levels. The thousand-
seed weight was determined in accordance with
DSTU 4138-2002. The seed oil content was deter-
mined by nuclear magnetic resonance on an Ox-
ford Instruments MQC-5 analyzer in accordance
with DSTU ISO 10565. For oil content analysis,
seeds were collected from open-pollinated plants.

The fatty acid composition was determined
using a Selmikhrom-1 gas chromatograph by the
modified Peisker method (Prokhorova, 1982). For
analysis of the fatty acid composition of the oil,
seeds were harvested from plants isolated during
anthesis under individual agrofiber bags.

To determine the yield, seeds were har-
vested from each plot by head-to-head cutting,
followed by threshing. The seed weight from the
plot was converted to tons per hectare and ad-
justed to 10% moisture.

Broomrape resistance was assessed in a
greenhouse (Kyrychenko et al., 1987). Seeds were
sown in 0.5 L plastic cups filled with an infected
soil mixture (2 g of broomrape seed mixture per 5
kg of soil). For the research, broomrape seeds
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BOBUKa, 310paHe B TOMYIIAIil BUAY HAa IPOMHUCIIOBHX
MOCiBaX COHSIIHUKY B XapKiBCBKOMY paiioHi
XapkiBcbkoi 00MacTi, Ha TOMAX 3 CYTTEBUM
YPOKEHHS Iapa3uToM, J€ CTYIIHb YpPa)KeHHS
cTaHOBUB § 1 Oinblire OynTH0040K Ha POCIIUHY.

HeoOxigni mapameTpu A1t pO3BUTKY BOBUKa:
Temmeparypa ToBiTps +24..+28 °C; BimHOCHa
Bosoricte moBiTpss 70..80 %; 16-TM rOmMHHUI
Mepiof OCBITIEHOCTi; perymsipHuii monuB. OOmiK
KiJIbKOCTi Oynb00YOK mapa3uTa mpoBoauin yepes 40
0 micns ciBOM HaciHHS COHSIIHMKY. s 1poro
POCIMHY BUIMAJH 3 TPYHTYy W TPOMHUBAIIA Y BOZI.
VYpaxeHHS BOBYKOM BH3HAYAIU Bi3yaJbHO, LIUISIXOM
MiApaxyHKy KUTBKOCTI OylmbOOYOK TMapasura Ha
KOpIHHI ~ KO)KHOI ~ pPOCIMHH, IO  OIIIHIOBAJIH.
OOuncioBa M CTYIiHb ypPaKEHHS MUITXOM TTOILTY
cymu OyIE00UYOK IMapa3uTy Ha BCIX POCIMHAX 3pa3ka
Ha 3arajbHy KIUIBKICTh POCIHMH 3pa3ka, 10
OLIIHIOBAJIH.

Y Fl BuzHauasm CTymiHb (DEHOTHUTIOBOTO
nominyBaHHs (hp) MIHHMX TOCMOAAPCHKUX O3HAK 3a
CTIMKICTIO JIO0 BOBYKa, BPOKAWHICTIO HACIHH,
TPUBAIIICTIO TEPIOAY «CXOOU-TIOBHA CTHIVICTHY»
(TIICIIC), macoro 1000 HacinwH, BMicTOM Ofii B
HACIHHI, BMICTOM OJICIHOBOI KHCJIOTH B Ol
(Grifting,1950).

Yopomosx 2023-2024 pp. nmocmimkero 22
ribpumai KoMOiHarii Ta 20 miHil — 1X 0aTHKIBCHKIX
KOMIOHEHTIB. Iyt OUTBIIOCTI O3HAK 3a Kparuit
piBeHb TPOSBY BBakaslu Oinblne 3HaueHHA. [lis
CTYNEHs Yypa)KCHHS BOBYKOM KpAIIUM IPOSBOM
BBa)KaJIM OINTBIIY CTIMKICTh, TOOTO MEHIIHA CTYIIiHb
ypaxeHns. ma TIICIIC 3a kpame BHpaXeHHS
BBAKAIM MEHIIE BHPAXEHHS O3HAKH, TOOTO
PaHHBOCTHUIIICTB.  [HTepmpeTamito 3HaueHb hp
snivicHroBam 3a Beil et al. (1965). 3rigno 3i
3HaYEeHHSIMHU hp, BUIUSUIA TaKi TUIH YCTIAIKyBaHHS
O3HaKW: To3uTuBHEe  HajgmoMminyBanHs  (ITH);
YacTKOBe  TO3UTMBHe  jgominyBanHs  (UITH),
npoMikHe yenankysanHas (I1Y); yacTkoBe HerarueHe
nominyBanns (YHJI); HerarnBHEe HaIOMiHYBaHHS
(HH).

JocroBipHicTh  pi3HHII MK BapiaHTaMu
Jnociimy BU3Ha4anu Ha 5% piBHI 3HAYMMOCTI.
Craructrnuanii napamerp HIP0.05 oGunciroBanu 3a
3arajpHOIpUiiHATOI0 MeToaukoto (Rozhkov et al.,
2016).

Pe3yabTaTu T2 06roBOpeHH

3 METO BH3HAYEHHS OCOOIMBOCTEW TPOSIBY
BMICTy OJIETHOBOI KHCJIOTH B OJil Ta CTIHKOCTI 10O
BOBYKa B TIEPLIOMY TiOpHIHOMY MOKOJIiHHI, 10 T€CT-
CXpeIllyBaHHs 3ajy4eHO JIiHii, pI3HOMaHITHI 3a
BMICTOM OJICTHOBOI KUCIIOTH B 0odii (Tadi. 1).

were used that had been taken from a population
in commercial sunflower fields in the Kharkivskyi
District of the Kharkivska Oblast, specifically in
fields with significant parasite infestation where
the infection intensity was 8 or more tubercles per
plant.

The necessary parameters for broomrape de-
velopment included: air temperature +24...+28
°C; relative humidity 70...80%; a 16-hour photo-
period; and regular watering. The number of par-
asite tubercles was recorded 40 days after sowing
the sunflower seeds. For this purpose, the plants
were removed from the soil and washed in water.
Broomrape infection was determined visually by
counting the number of parasite tubercles on the
roots of each evaluated plant. The infection inten-
sity was calculated by dividing the total number of
parasite tubercles on all plants of the sample by
the total number of evaluated plants in the sample.

In Fy, the phenotypic dominance degree (hp)
for valuable economic traits—broomrape re-
sistance, seed yield, length of the "emergence-full
maturity" period (EFMP), thousand-seed weight,
seed oil content, and oleic acid content in the oil—
was determined (Griffing, 1950).

In 2023-2024, 22 hybrid combinations and
20 lines (their parental components) were studied.
For most traits, a higher value was considered the
better level of expression. For broomrape infec-
tion intensity, better expression meant higher re-
sistance, i.e., a lower degree of infection. For
EFMP, a weaker expression of the trait, indicating
early maturity, was considered better. The inter-
pretation of hp values was performed according to
Beil et al. (1965). Based on hp values, the follow-
ing types of inheritance were identified: positive
overdominance (POD); partial positive domi-
nance (PPD); intermediate inheritance (II); partial
negative dominance (PND); and negative over-
dominance (NOD).

The statistical significance of differences
between experimental variants was assessed at a
5% level. LSD 0.05 was calculated by the tradi-
tional method (Rozhkov et al., 2016).

Results and Discussion

To determine expression patterns of the
“oleic acid content” and “broomrape resistance”
traits in the first hybrid generation, lines with
various oleic acid content in the oil were involved
in test crosses (Table 1).
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Taoauust 1. BMicT 051eTHOBOT KHCJIOTH B OJIiT HACIHHSI JiHIH-0aThKIBCHKUX KOMIIOHCHTIB TiOPHUIIB COHAIIHUKY, % 10

cyMmu kuciot, 2023-2024 pp.

Table 1. Oleic acid content in the seed oil of the parental lines of sunflower hybrids, % of total fatty acids, 20232024

Tinisn /Line | 2023 2024 Cepenie/ | i / Line 2023 2024 | Copeane/
Mean Mean
R IO Al ass 275 265 o 19.0 210 20.0
) 19.3 227 210 SDSoL | 250 29.0 27.0
A 25.0 311 80 | XDEB 240 27.4 257
RN 85.5 87.2 864 | D000 | 210 235 223
X IBL L 190 18.3 186 | PR 403 52.9 511
e |10 18.9 i85 | POPIS 1 104 27.0 232
DI 24.3 26.2 252 | ORI 20 27.0 238
DI 28.9 338 sia | PR aas 56.5 50.6
AT IR 24.6 28 | WU g6 84.9 85.9
S 203 30.4 253 | ROPIEN L 250 26.9 26.0

Y cepenaboMy 3a 11Ba pokH, JiHisiM Cx 83 A Ta
IU 075138 Oy mnpuTaMaHHWI BHUCOKHH BMICT
oJieiHoBoi kmcaotu (86,4 Ta 85,9%, BiAMoBiAHO),
minism [U 075136 Tta IU 075137 — cepeaniit BMicT
oneinoBoi kmcaota (51,1 Ta 50,6%, BiAIIOBIAHO).
[Hmmi Jstinil, 3a1y4eHi 10 cXpellyBaHb, BIIHECEHO JI0
TpyNy JIiHIH HU3BKOOJIETHOBOTO (JIIHOJIEBOTO) THITY.
CepenHiii 3a 7iBa POKH BMICT OJICTHOBOT KMCJIOTH B X
omii BapitoBaB Bix 18,5% (X3Y 39 B) no 31,4 % (X
1817 B).

3 nopiBHsIHHA Aanux 3a 2023 i 2024 pp. BuaHO,
[0 BMICT OJICTHOBOI KMCIIOTH 332 POKaMH BapitOBaB
HecyTTeBO. He3HauHi BapiroBaHHS IIOTO MMOKAa3HUKA
32 pOKaMH JIOCTIJDKEHb MiITBEP/DKYIOTh BiJJTHOCHY
CTaOUTBHICTh O3HAKHU B PI3HUX YMOBAX CEPEIOBHIIA,
IO Y3TOKYETHCS 3 TAHUMH LIOJI0 KOHTPOIIIO BMIiCTY
ONe{HOBOI ~ KHCIOTH B  COHSIIHHUKOBIA Ol
TeHeTHYHUMH (akTopamMu. BomHouac BCTaHOBJIEHO
MIEBHY TEHJICHIIIO JIO ITiIBUIIEHHS BMICTy OJETHOBOI
kuciaotTn B ymoBax 2024 poky, mo Moxe OyTu
MOB’si3aHE 3  OCOOJMBOCTSMH — TEMIIEPATYPHOTO
peKUMYy B TIepioll HAlWBYy HACiHHS, a came 3
3aJIEKHICTIO MDK MiABUIIEHUMH TeMIlepaTypamMu
MOBITPST Ta IHTEHCHUBHICTIO CHHTE3y OJETHOBOI
kucioru (Makliak et al., 2014).

He BusBneno minidd, sKi B OAMH DIk
BUNIPOOYBaHb MOXKHA BiIHECTH JI0 TPYIIH BUCOKO- 200
CepeTHbOOJICTHOBHX, Y JAPYTUH piK — A0 TpynH
HU3bKOOJIETHOBHX. Cepen TiHIN rpynu
HU3BbKOOJIETHOBHX, 3aJI€)KHO BiJl IOTOJIHUX YMOB POKY
HalOIMBIIOID MIPOI0 BMICT OJIETHOBOI KHCIJIOTH
BapitoBaB y niHii X3V 23 B — Bin 20,3 % y 2023 pomi
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On average across two years, the lines ‘Skh
83 A’ and ‘IU 075138’ were characterized by a
high oleic acid content (86.4% and 85.9%,
respectively), while the lines ‘IU 075136 and
‘IU 075137 showed a medium oleic acid content
(51.1% and 50.6%, respectively). Other lines
involved in the crosses were classified as low-
oleic (linoleic) lines. Their two-year mean values
of oleic acid content in the oil varied from 18.5%
(‘KhZU 39 V’) to 31.4% (‘Kh 1817 V).

A comparison of the 2023 and 2024 data
shows that the oleic acid content varied
insignificantly across the years. Minor variations
in this parameter confirm the relative stability of
the trait under different environmental
conditions, which 1is consistent with data
regarding the genetic control of oleic acid
content in sunflower oil. At the same time, there
was an upward trend in oleic acid content in
2024, which may be related to the specific
temperature regime during the seed filling
period, namely the correlation between elevated
air temperatures and oleic acid synthesis
intensity (Makliak et al., 2014).

No lines were identified that could be
classified into the high- or medium-oleic groups
in one year of testing and into the low-oleic
group in the other. Among the low-oleic lines,
depending on the weather, the oleic acid content
varied most significantly in ‘KhZU 23 V’ — from
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10 30,4% y 2024 pori, To6T0 301nbmHMBCs Ha 10,1%.
Y cepemnnooneinoBoi minil [U 075137 BM™MicT
0J1€THOBOi KHCJIOTH 3aJIE)KHO BiJ] TOTOAHHX YMOB
PpoKy BapitoBas Bizx 44,6 y 2023 poui o 56,5% y 2024
poui, TOOTO 30iMBmIMBC Ha 11,9%. MinnuBicth
BMICTY OJITHOBOi KHCJIOTH B ONii HACiHHS I1HIIIMX
JIiHIH OyiTa MEHII ITOMITHOIO, HOTO 3pocTanHs y 2024
poti BapitoBao Bix 0,9% y miuii X3Y 39 B no 7,6%
y minii [U 075135.

OrmiHKa ycraaKyBaHHS HIHHUX TOCTIONAPCHKUX
O3HaK Yy TepumoMy TriOpuIHOMY TOKOJNiHHI 32
MTOKa3HUKOM «CTYIIiHb ()EHOTUTIOBOTO TOMiHYBaHHSD»
Oyla YCHIIIHOIO HAa COHSIIHUKY SK Ui O3HAaK
mponykruBHOcTi (Hocams Ta in., 2017), Tak 1 mns
O3HaK CTiHKOCTI A0 30yaHMKIB XBopoO (JIeBuIbKa Ta
i, 2023). Bimomocti mpo  0OCOOIHMBOCTI
YCIaJKyBaHHS Pi3HHUX IIIHHUX TOCIOAPChKUX 03HAK
y riopunie F1 MoxyTe OyTH BHUKOpHUCTaHI B
CeNeKIiHHOMY TMIpoLeci MpHU CTBOPEHHI TiOpuiB
BiJITIOBITHO /IO PUHKOBUX BUMOT.

BMicT o51eTHOBOT KUCIIOTH B 0111 12-TH CTIHKHX
IO BOBYKA TiOpHIHUX KOMOIHAIl COHSIIHUKY,
CTBOPEHUX 3 YyYacTIO HAaBEACHUX BUINE JIiHIH
oneinoBoro Tuiry, y 2023 pori BapitoBas Bifg 45,0 1o
86,5% Ta y 2024 poui Bix 48,8 no 86,9% (Tabdm. 2).
Cryniap  (peHOTHUNOBOTO  JTOMIHYBaHHS  O3HAKH
BapitoBaB y 2023 pomi Big —0,01 mo 1,04, a y 2024
poui Bim —0,23 mo 0,74. T'iOpuam miei rpymnu
MOPIBHIOBAJIM 3 BUCOKOOJICTHOBUM riopumoM Kager,
i3 cepenHiM 3a JIBa POKU BMICTOM OJIETHOBOI KUCIIOTH
B onii 83,9% Ta cryrneHeM ypakeHHs BOBYKOM 3,60
ta 11,3 Oynp6ouku Ha pocmuHy y 2023 1 2024 porti,
BIIIOBIHO.

3a BMICTOM OJICTHOBOI KHCJIOTH TEPEBUINNIIA
CTaHIapT ofHa riOpuaHa koMOiHaris — Cx 83 A x [U
075138, i3 BMicTOM 071€THOBOT KMCIIOTH 86,5 1 86,9%.
OCKIIBKM ~ CTYIiHb ~ Yp@XEHHS BOBYKOM  Ili€i
kombOiHartii cranosus 0,00 Ta 0,23 Oyap00uku y 2023
i 2024 pomi, BimmoBigHo. llfo KomOiHalirO
0XapakTepH30BaHO SIK BHCOKOOJIETHOBY Ta CTIHKY IO
BOBuKa. BusiBieHHs1 noniOHOT Ti0puaHOT KoMOiHaIIii
MIATBEP/DKYE MOXKIIMBICTh OJHOYACHOTO IMOEIHAHHS
SKICHUX Ta QJIAlITHBHUX O3HAK B OMHOMY T€HOTHII
COHSIIHMKA, 10 € OJHWUM 13 KIIIOYOBHX 3aBJIaHb
CYYaCHOI TeTepO3UCHOI CEIEKITI.

CryniHb ()EHOTUIIOBOTO JIOMIHYBaHHS O3HAKU
CTIMKOCTI JI0 BOBYKa JOCHipKeHHX 12 TiOpumiB
BapitoBa y 2023 poui Bix 0,77 no 2,51, a'y 2024 pori
Bix 0,30 mo 1,03, To0OTO 32 cTyTNIeHeM Ti0puan MOXKHA
BITHECTH JI0 THIIIB BiJl IMPOMIKHOTO YCIaJIKyBaHHS
O3HaKH  JI0  TIO3UTHBHOTO  HAJJIOMIHYBaHHSI
(reTeposucy).

OcobnuBy yBary mpuBepHyia JiHisg Cx 83 A,
BUKOPUCTAHHS SIKOT Y CXpEIIyBaHHAX 3a0€3MeumIio
(dopmyBaHHs TiOpUIHHX KOMOiHamiid i3 CTabLIBHO
BHUCOKHUM a00 cepe/HiM BMICTOM OJIETHOBOT KHUCIIOTH.
e Moxe CBIUMTH MPO HASBHICTH Yy TEHOTHUII

20.3% in 2023 to 30.4% in 2024, i.e., it increased
by 10.1%. In the medium-oleic line ‘IU 075137’
the oleic acid content varied from 44.6% in 2023
to 56.5% in 2024, meaning an increase of 11.9%.
The variability of oleic acid content in the seed
oil of the other lines was less noticeable: in 2024,
the increase in this parameter ranged from 0.9%
in ‘KhZU 39 V’ to 7.6% in ‘IU 075135".

The evaluation of the inheritance of
valuable economic traits in the first hybrid
generation using phenotypic dominance degree
was successful in sunflower both for
performance traits (Nosal et al., 2017) and for
resistance to pathogens (Levytska et al., 2023).
Information on the inheritance patterns of
different valuable economic traits in F1 hybrids
can be utilized in breeding to create hybrids that
meet market requirements.

The oleic acid content in the oil of 12
broomrape-resistant sunflower hybrids, which
had been originated from the aforementioned
oleic lines, varied from 45.0 to 86.5% in 2023
and from 48.8 to 86.9% in 2024 (Table 2). The
phenotypic dominance degree (hp) for the trait
varied from —0.01 to 1.04 in 2023 and from —0.23
to 0.74 in 2024. The hybrids of this group were
compared with the high-oleic hybrid 'Kadet',
which had a two-year mean oleic acid content of
83.9% and a broomrape infection intensity of
3.60 and 11.3 tubercles per plant in 2023 and
2024, respectively.

One hybrid combination - ‘Skh 83 A x [U
075138 — was superior to the check cultivar in
terms of oleic acid content, with values of 86.5%
and 86.9%. Since the broomrape infection
intensity in this combination was 0.00 and 0.23
tubercles in 2023 and 2024, respectively, it was
classified as high-oleic and broomrape-resistant.
Such a hybrid combination confirms that it is
possible to combine qualitative and adaptive
traits within a single sunflower genotype, which
is a key objective of current heterosis breeding.

The phenotypic dominance degree (hp) for
the “broomrape resistance” trait in the 12 studied
hybrids varied from 0.77 to 2.51 in 2023 and
from 0.30 to 1.03 in 2024. Thus, based on the
dominance degree, the hybrids can be
categorized into groups ranging from
intermediate inheritance of the trait to positive
overdominance (heterosis).

Particular attention was drawn to ‘Skh 83
A’, crossing of which resulted in hybrids with
consistently high or medium oleic acid content.
This may indicate the presence of effective
alleles in this genotype controlling the “oleic acid
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e(eKTHBHUX aJIelliB, 1[0 KOHTPOJIIOIOTh BiIIOBIIHY
O3HAaKy, a TaKkoK Mpo iX JOMIHAHTHHW XapakTep
yChaiKyBaHHs. |OcrmomapchKi O3HAKM Kpamux 3a
BpOXKAMHICTIO TIOpMAHUX KOMOIHAIK 3 JIiHIE0
Cx 83 A masezeHo B Tabnuii 3.

content” trait and their dominant inheritance. The
economic traits of the hybrids derived from ‘Skh
83 A’ that performed best in terms of yield are
presented in Table 3.

Taoauus 2. BmicT 051€iHOBOT KHCIOTH B OJii HACIHHS CTIHKUX JI0 BOBYKA TOPHIHUX KOMOIHAIINH COHSINHUKY, % 10

CYMH KHUCJIOT, i CTYIiHb ypa)KeHHS BOBYKOM, 1IT., 20232024 pp.

Table 2. Oleic acid content in the seed oil of broomrape-resistant sunflower hybrids (% of total fatty acids) and

broomrape infection intensity (tubercles/plant), 2023-2024

Bwict oneinoBoi kucnory, % 10 cymn CTymiHb ypaXeHHS BOBYKOM, IIT. /
. . kuciot / Oleic acid content, % of total Broomrape infection intensity,

ggggﬁiﬁﬁggﬁiﬁm / fatty acids tubercles/plant

2023 hp 2024 hy 2023 hp 2024 hp
glfhl ?(())86AAXXI}JUO(Z755113377/ 45.0 1.04 48.8 0.47 0.00 1.40 0.34 0.84
gﬁhl?g&AAXXIEUOg;Sll}?S/ 57.6 0.05 60.9 0.16 0.00 2.51 0.56 0.74
gﬁhgéAAXXXKlgllgl}Z (, 65.5 0.35 71.4 0.48 0.26 0.77 0.78 0.30
gﬁhgéAAXXXKlEll;l}; (, 64.7 0.27 68.4 0.30 0.00 1.12 0.22 0.88
gﬁhgéAAXXXé:Z%}z /V 65.2 0.39 67.2 0.40 0.00 1.02 0.12 0.89
gﬁhgéAAXXXI?XZ%%/V 61.0 0.19 63.0 0.17 0.00 1.04 0.22 0.80
glfhséAAXXXI?zZ{?E)/V 70.4 0.53 69.8 0.44 0.34 0.86 0.00 1.03
glfhgéAAXXXI?XZ%zsz/V 68.0 0.43 69.1 0.40 0.26 0.77 0.56 0.50
glfh8§3AAXXI§JUOg755113;14/ 61.0 0.19 62.3 0.17 0.00 1.20 0.22 0.80
glfh8§3AAXXI§JUOg755113377/ 71.9 0.34 77.8 0.39 0.00 2.25 0.00 1.01
glfh8§3AAXXI§JUOg755113§8/ 86.5 0.43 86.9 0.74 0.00 1.41 0.23 0.83
gﬁh8§3AAXXI§JUOg755113399/ 52.6 —-0.01 50.1 -0.23 0.17 1.19 0.56 0.58
EZEZI_cgeTcli hybrid 85.4 - 824 |~ | 3.60 - 113 -
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Tabauns 3 ['ocomapcbki 03HAKH Kpamux 3a BposkaiHICTIO Ti0pHAiB COHSITHUKY 3 JdiHiero Cx 83 A, 2023-2024 pp.

Table 3. Economic traits of the top-yielding sunflower hybrids derived from ‘Skh 83 A’, 2023-2024

Note 1. V- significantly higher than the mean value in the experiment (p<0.05).
Ipumitka 2. ¥ — 3HAYMMO HMXKUE 3a CepeNHE 3HAYEHHA 3a gociigoM (p<0.05). /
Note 2. ¥ — significantly lower than the mean value in the experiment (p<0.05).

VYpoxaiiHicTh HaciHHS, T/Ta / . BwicT omnii B HaciuHi, % /

I'iopumHa komOiHaIis / Seed yield, t/ha TIICIIC, 1i6 / EFMP, days Seed oil content, %

2023 hp 2024 hp 2023 hp 2024 hp 2023 hp 2024 hp
Cx 83 AxX1814B/ 1) 1)
Skh 83 A x Kh 1814 V 2.27 1.51 2.31 2.81 111 -3.33 110 -0.33 49.4 5.46 53.6 —0.57
Cx83AxX3Y10B/ 2) 2)
Skh 83 A x KhZU 10 V 1.61 4.04 2.11 2.16 106 -0.33 105 1.52 47.8 25.0 52.9 0.75
Cx 83 AxX3Y22B/ 2) 2) 2) 2)
Skh 83 A x KhZU 22 2.19 1.43 2.23 2.37 104 -1.00 103 15.0 44.6 0.90 48.9 0.49
Cx 83 AxX3Y30B/ 2) 2) 2) 2)
Skh 83 A x KhZU 30 V 2.08 1.29 2.12 2.00 104 -0.94 103 0.28 473 2.08 51.6 —6.50
Cx 83 AxX3Y37B/ 2) 2)
Skh 83 A x KhZU 37 V 2.07 1.37 2.11 2.31 103 —0.88 102 -0.08 49.5 2.00 53.7 1.57
Cx 83 AxX3Y39B/ 2) 2)
Skh 83 A xKhZU 39 V 1.98 1.42 2.02 2.09 104 —-0.95 103 -0.02 50.4 3.04 54.6 1.68
Cx 83 A x1U 075136/ 2) 2)
Skh 83 A x IU 075136 2.06 1.35 2.10 2.72 108 -2.85 107 0.72 46.9 1.64 51.2 0.30
Cx 83 A x1U 075137/ 2) 2) 2)
Skh 83 A x IU 075137 1.75 0.76 1.97 1.50 102 -0.15 106 0.18 40.6 -3.00 52.9 0.88
Cx 83 A x1U 075138/ 2) ) 2) 2)
Skh 83 A x IU 075138 1.91 1.04 2.08 2.32 101 -0.10 112 -3.60 45.7 1.14 50.2 -59.0
Kaner ct. /
Kadet, check hybrid 2.30 - 2.35 - 108 - 113 - 49.4 - 57.5 -
HIPg 0s mOpiBHSHHS 3 CepeHIM
sraueHHsM / LSDg o5 in comparison 0.31 - 0.27 - 1.8 - 1.2 - 2.7 — 2.1 -
with the mean value
HIP 05 momapHOro mopiBHSHHS / 0.44 _ 038 B 25 B 1.7 _ 39 _ 3.0 _
LSDy o5 for pair comparisons ) ) ’ ' i i
IpumiTka 1. D — 3HauMMO TEpeBHILYE cEepenHe 3HAYEHH 3a gociinoM (p<0.05). /




3a BMmicTOM OJii B HACiHHI, BCl HaBeIeHI
ribpugHi koMOiHanii Oynu Ha piBHI CEpeaHBOTO
3HAYEHHS a00 MaJIk BMICT OJIii B HACIHHI HIDKYHI 32
Take 3HAYCHHS.

Yotupu TiOpuaHi KoMOiHAMil 3 HaBEACHUX 3
MaTepUHCHKOIO JiHier0 Cx 83 A 3a naHuMH JBOX
POKIB AOCIIKCHb BITHECCHO IO PaHHBOCTUTIINX:
Cx83AxX3Y22B,Cx83AxX3Y30B, Cx 83
A x X3V 37 B, Cx 83 A x X3V 39 B. Takox BoHU
JOCTHUTANIA paHinie, Hixk crangapt Kaxger, y sikoro
TIICIIC cranoBuna 108 i 113 nmi6 y 2023 i 2024
pomi, BimnosimHo. Y 2023 pomi Oymu Oinmbin
Mi3HPOCTUTIIMMH MOPIBHSIHO JI0 CTaHAAPTY TiOpuaHi
kombOiHamii Cx 83 A x X 1814 B (111 xi6) Ta Cx 83
A x IU 075136 (108 ni6). Iami cim ridpumHAX
xomb6iganiii Mmasmm TIICIIC Big 101 no 106 xi6. V
2024 pomi Bci riopuaHi komOiHamii manu TIICIIC
Big 102 mo 112 nid.

3rigHo 3 MOKa3HUKOM «CTYTIHb
(EHOTHIIOBOTO ~ JIOMIHYBaHHSI» 32  O3HAKOIO
«CTIWKICTH 70 BOBYKa», TiOpumHi KoMOiHAImii
pO3MOAIEHO HA  W'ATh  TPYI:  TO3UTHUBHE
HaJIOMiHYyBaHH:I, YaCTKOBE MTO3UTHBHE
JOMIHYBaHHS, MPOMDKHE YCMAaJKyBaHHS, YaCTKOBE
HETraTUBHE JOMIHYBaHHS Ta HETraTUBHE

HajmoMinyBaHHs. OTXKe, IIOJI0 CTIMKOCTI 10 BOBYKA,
BCTaHOBJIICHO INUPOKHMU [iama3oH BapilOBaHHS
MMOKa3HUKa (PEHOTHIIOBOTO JMOMiHyBaHHS. Taka
Bapia0eNbHICTh CBIUYUTH MPO CKIAIHY T'CHETHYHY
MPUPONY IIi€i O3HAKH Ta MOXJIMBY Y4acTh KITBKOX
TEeHIB 13 PI3HUM THIIOM B3a€EMOII].

Jam BcepenuHi KOXXHOI TPYIH MU PO3ILTHIN
riOpuaHi KoMOiHAIII HA TPYNH 3aJIe)KHO BiJl TUITY
yCHaJKyBaHHS 32 KOXKHOIO 3 IIIHHUX TOCTOAaPChKAX
O3HaK: BMICT OJIETHOBOI KHCJIOTH B  OJIil,
ypokaiHicTh HaciHHs, maca 1000 HaciHHMH, BMICT
omii B Hacinui Ta TIICTIC.

Jnst mociipkeHHS yCHaaKyBaHHS CTIHKOCTI
JI0 BOBYKa BH3HAYAJIH CTYIICHI JOMiHYBaHHS O3HAKU
TIJIBKH Yy TIOpUAHUX KOMOIHAIIH OJIETHOBOTO THITY.
YcmankyBaHHS CTIMKOCTI /IO BOBYKAa 3a THIIOM
MMOBHOTO HAJJOMIHYBaHHS OyJ10 TpUTaMaHHE
27,3 % riOpugHuX KOMOIHAIIN OJIETHOBOIO THITY
(tabm. 4, Tabm. 5). YacTkoBe TIO3UTHBHE
JIOMiHyBaHHS CTIHKOCTI o BOBUKa
poaeMoHCTpyBaiu 45,5% riOpuaHux KoMOiHaIlii
OJICTHOBOTO THITy, NPOMDKHE YCHAJAKyBaHHSI —
9,09%, yacTkoBe HeratuBHe JAOMiHyBaHHS — 4,55%,
HeratuBHe HaanominyBaHHS — 13,6%. lle cBimuuTh
mpo Te, 10 OUIBIIOCTI TIOPHIHUX KOMOIHAIiH
OJIETHOBOTO THUMY OyJI0 TpUTAMaHHE MO3UTHBHE
HaJJIOMIHYBaHHS  Ta  YacTKOBE  IIO3UTHUBHE
JIOMIHYBaHHSI O3HAKH CTIHKOCTI 10 BOBYKA.

BinbIricTs riOpuaHUX KOMOIHALIIH 0I€THOBOIO
TAIy MaJd TOPOMDKHHH THI  YCHAJKyBaHHS
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Regarding seed oil content, all the listed
hybrids were at the level of the mean value or
had an oil content lower than the mean.

Based on two-years data, four of the
presented hybrid combinations with the maternal
line ‘Skh 83 A’ were classified as early-
maturing: ‘Skh 83 A x KhZU 22 V’, ‘Skh 83 A
x KhZU 30 V’, ‘Skh 83 A x KhZU 37 V’, and
‘Skh 83 A x KhZU 39 V’. They also matured
earlier than 'Kadet' (check hybrid), which had an
EFMP of 108 and 113 days in 2023 and 2024,
respectively. In 2023, the hybrid combinations
‘Skh 83 A x Kh 1814 V’ (111 days) and ‘Skh 83
AxTU075136° (108 days) matured later than the
check hybrid. The other seven hybrids had an
EFMP ranging from 101 to 106 days. In 2024,
all hybrid combinations had an EFMP from 102
to 112 days.

According to the phenotypic dominance
degree for the "broomrape resistance" trait, the
hybrids were divided into five groups: positive
overdominance, partial positive dominance,
intermediate  inheritance, partial negative
dominance, and negative overdominance. Thus,
regarding broomrape resistance, there was a
wide range of variation in the phenotypic
dominance degree. Such variability indicates a
complex genetic nature of this trait and possible
involvement of several genes with different
types of interactions.

Furthermore, within each group, we
divided the hybrids into subgroups depending on
the inheritance type for each of the valuable
economic traits: oleic acid content in the oil,
seed yield, thousand-seed weight, seed oil
content, and EFMP.

In the investigation of the inheritance of
the “broomrape resistance” trait, the dominance
degrees for this trait were determined only for
oleic hybrids. The inheritance of broomrape
resistance by complete overdominance was
intrinsic to 27.3% of the oleic hybrid
combinations (Table 4, Table 5). Partial positive
dominance of broomrape resistance was
demonstrated by 45.5% of the oleic hybrids,
intermediate inheritance — by 9.09%, partial
negative dominance — by 4.55%, and negative
overdominance — by 13.6%. This indicates that
the majority of oleic hybrid combinations
exhibited positive overdominance and partial
positive dominance of the “broomrape
resistance” trait.
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BHCOKOTO BMICTY OJI€IHOBOI KHCIOTH B omii. B
ymoBax 2023  poKy TakoX  yCTaHOBIIEHO
yClaAKyBaHHA BMICTYy OJ€THOBOi KHCIOTH 3a
TUIIAMH YacCTKOBOTO IIO3UTHBHOTO JIOMiHYBaHHS,
MPOMDKHOTO  yCNMAAKyBaHHS 1  YacTKOBOTO
HETaTHMBHOTO JIOMiHYBaHHA. 3a yCHaAKyBaHHS
CTIMKOCTI 1O BOBYKA 3a THUIIOM IO3UTHUBHOIO
HaamoMminyBaHHsS, 16,7% TiOpumHUX KOMOIHAIIIHI
MOKa3aly MO3UTUBHE HAIJAOMIHYBaHHS BMICTY

0JIETHOBOI KuCIOTH B omi, 16,7% — uyacTkoBe
MO3UTUBHE JoMiHyBaHHA, 50% — mpoMixHe
yCHaJKyBaHHS, i 16,7%  —  HeraTuBHe

HaJJOMIHYBaHHS O3HAaKH. 3a THIIOM YacTKOBOTO
MMO3UTHBHOTO JIOMIHYBaHHS CTIMKOCTI /O BOBYKa,
10% riOpugaux KomOiHaumii MamM YacTKOBE
MO3UTUBHE JIOMiIHYBaHHS BMIiCTY 0JIETHOBOT KHCIIOTH
B omii, Toxi sk iHmI riOpumHi koMOGiHamii (90%)
MaJy IPOMDKHE YCHaaKyBaHHs O3HAKH.

3a BpoxaiHicTIO HaciHHA B ymoBax 2023
POKy, KpiM ycCHaJKyBaHHS 33 THIIOM YacTKOBOTO
MO3UTUBHOTO  HAJJOMIHYBaHHS,  YCTaHOBJICHO
MEepPEeBAYKHO TIO3UTHBHE HAIOMiHyBaHHA. | i0puaHi
KOMOIHAIlT TPYNU MO3UTHBHOTO HAJIOMiHYBaHHS
CTIMKOCTI 0 BOBUYKA ITOKa3aidu 83,3% MmO3UTHBHOTO
HaaaoMiHyBaHHA 1 16,7% 4acTKOBOrO MO3UTHBHOTO
JOMiHYBaHHA BpoOXaliHOCTi HaciHHsA. [10puaHi
KOMOiHaIii TpymM  YacTKOBOTO  MO3UTHBHOTO
JOMiHYyBaHHSA CTIMKOCTI 10 BoBuka nokasaiu 80,0%
MO3UTHBHOTO HajaaoMinyBaHHs, 10,0% 4acTKOBOTO
Mo3UTUBHOTO JoMiHyBaHHs i 10,0% mpomixkHOTO
yCIagKyBaHHs ypOXKaWHOCTI HACIHHSL.

B ymoBax 2023 poky ycnaakyBaHHSI Macu
1000 HaciHMH y OLIBIIOCTI TIOPUIHUX KOMOIHAILIIH
CTOCTEpiraiy MO3UTHBHE HAJIOMIHYBaHHS BUCOKOT
Macu 1000 HacinuH. Bunsitkom Oyinu ridpuay, sKi 3a
yCHaJIKyBaHHSIM CTIMKOCTI JI0 BOBYKA BITHECEHO JI0
TUIYy HETaTHMBHOTO HAJJIOMIHYBaHHS O3HAKH, BOHH
Malyd MPOMIKHE YCIaJKyBaHHS O3HAKH BHCOKOI
macu 1000 HaciHuH.

3a BMicTOoM onii B HaciHHI y OLIBIIOCTI
riopuaHIX KOMO1HaIi crioctepiramu
yCIIaAKyBaHHS 3a TUTIOM MO3UTUBHOTO
HaJJIOMiHYBaHHS BUCOKOI'O BMICTY.

The majority of oleic hybrid combinations
exhibited intermediate inheritance of oleic acid
content in the oil. In 2023, inheritance of oleic
acid content was also inherited by partial
positive dominance, intermediate inheritance,
and partial negative dominance. In the group of
inheritance of broomrape resistance by positive
overdominance, 16.7% of hybrid combinations
showed positive overdominance for oleic acid
content in the oil, 16.7% — partial positive
dominance, 50% — intermediate inheritance, and
16.7% —negative overdominance for the trait. In
the group of partial positive dominance of
broomrape resistance, 10% of hybrid
combinations  exhibited  partial  positive
dominance for oleic acid content, while the other
hybrid combinations (90%) showed intermediate
inheritance of the trait.

As to seed yield, in 2023, in addition to
inheritance by partial positive overdominance,
positive overdominance was predominantly
recorded. Hybrid combinations in the positive
overdominance group for broomrape resistance
showed 83.3% positive overdominance and
16.7% partial positive dominance for seed yield.
Hybrid combinations in the partial positive
dominance group for broomrape resistance
showed 80.0% positive overdominance, 10.0%
partial positive dominance, and 10.0%
intermediate inheritance for seed yield.

In 2023, the inheritance of thousand-seed
weight in the majority of hybrid combinations
was defined as positive overdominance for high
thousand-seed weight. The exceptions were
hybrids classified by broomrape resistance
inheritance as negative overdominance; they
exhibited intermediate inheritance for high
thousand-seed weight.

As to seed oil content, the majority of
hybrid combinations inherited high oil content
by positive overdominance.
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Tadauns 4. KinpkicTs ribpunHux koMOiHaLIN 3a THIIOM YCIIaAKyBaHHS 03HAK, %, 2023 pik
Table 4. Number of hybrid combinations by trait inheritance type, %, 2023

Cryneni BwMicT 011€iHOBOT KHCTIOTH B . . . . L
floMiHy BaHHs omii / Oleic acid content in YPO)KaI/IHICTL‘HaCIHHH/ Maca 1000 HaCIHI/IH/ 1000- | Bwmict onii B HACiHHI / Seed TICIIC / EFMP
.\, . . Seed yield seed weight oil content
CTIHKOCTI J10 the oil
BOBUKa /
Dominance
IH/ qrig / YHJ / IMH / 4qrig / H/ IH / 4qrig / HH/ YHJT / HH/
degree for pop | ppp | /I pxp | pop | ppp | TY/M | pop | MY/ pop | pep | Nop | ™Y/I| pND | NOD
broomrape
resistance
ITH / POD 16.7 16.7 50.0 16.7 83.3 16.7 0.00 100.0 0.00 83.3 0.00 16.7 333 0.00 66.7
Iyl / PPD 0.00 10.0 90.0 0.00 80.0 10.0 10.0 100.0 0.00 80.0 20.0 0.00 10.0 30.0 60.0
ny/u 0.00 0.00 50.0 50.0 100.0 0.00 0.00 100.0 0.00 50.0 50.0 0.00 50.0 0.00 50.0
YHJT / PND 0.00 0.00 100.0 0.00 100.0 0.00 0.00 100.0 0.00 100.0 0.00 0.00 0.00 100.0 0.00
HH /NOD 0.00 66.7 333 0.00 100.0 0.00 0.00 0.00 100.0 100.0 0.00 0.00 0.00 66.7 333
Tadauns 5. KinbkicTs riOpuHux koMOiHALIN 32 THIIOM YCIaAKyBaHHs 03HaK, %, 2024 pik
Table 5. Number of hybrid combinations by trait inheritance type, %, 2024
Cryneni Bwicr oseinoBoi o .
i ii / Ypoaitict Maca 1000 nacinus /
HOI.VIVIHYB?HH;[ KHCHOT.H B (.)ml b HACiHHA / . Bwict omii B HacinHi / Seed oil content TIICIIC / EFMP
CTIMKOCTI 110 Oleic acid . 1000-seed weight
. . Seed yield
BOBYKa / content in the oil
Dominance degree
qri / MH/ | 41mg/ MH/ |41/ |11y / HH/ | IIH/ | 411/ HH/
for br.oomrape PPD Iy /11 | TIH/POD POD PPD ny/u poD | PPD | 1l YH/L NOD | PoD | PPD ay/1 | 4HA NOD
resistance
IIH / POD 333 66.7 100.0 100.0 0.00 0.00 | 333 | 16.7 |[33.3| 0.00 16.7 0.00 16.7 50.0 16.7 16.7
Y11 / PPD 0.00 100.0 100.0 30.0 50.0 20.0 | 30.0 | 20.0 [30.0| 20.0 0.00 60.0 | 20.0 10.0 0.00 10.0
ny/u 50.0 50.0 100.0 100.0 0.00 0.00 | 0.00 | 50.0 [0.00| 0.00 50.0 0.00 | 0.00 0.00 50.0 | 50.0
YHJ1 / PND 0.00 100.0 100.0 0.00 100.0 | 0.00 | 0.00 | 0.00 |0.00 | 0.00 100.0 | 0.00 | 0.00 100.0 0.00 | 0.00
HH /NOD 66.7 333 100.0 66.7 333 0.00 | 100.0 | 0.00 |0.00 | 0.00 0.00 333 0.00 66.7 0.00 | 0.00




B ymoBax 2023 poky BCTaHOBIIEHO
YCHagKyBaHHS BMICTY OJii TakoK 3a THIAMH
9aCTKOBOTO MO3UTUBHOTO JOMiHYBaHHS 1
HEraTUBHOTO HaJIOMiHYBaHHSI.

3a ycmaakyBaHHS CTIHKOCTI 10 BOBUKa 32
TUNIOM  TIO3UTHUBHOTO  HajioMiHyBaHHs, 83,3%
riopugHux  KOMOIHAIii  BUSBWIM  MO3UTHUBHE
HQIJIOMiHYBaHHS BMICTy oJii B HaciHHi, a 16,7%
NPOSBUIIM HAaBIIAKK HEraTWBHE HAAJOMiHyBaHHS
O3HaKH. 3a ycHaaKyBaHHSI CTIHKOCTI J0 BOBYKa 3a
TUIIOM YacTKOBOTO TO3WTHBHOTO JIOMiHYBaHHS,
80,0% TiOpumHuX KOMOIHAIIAH Majld TIO3UTHUBHE
Ha/IIOMiHYBaHHS BMICTy OJIii B HACiHHI, B TOW Yac SIK
20,0% ™manu 4YacTKOBE IIO3UTUBHE JOMiHYBaHHS
O3HAKHU.

Hnst TIICTIC kpamuM MOKa3HUKOM BBa)Kajd
MEHIINI TPOsIB 03HAKH, TOOTO PAaHHBOCTHUIIICTH. B
ymoBax 2023 poOKy YCTaHOBIIEHI TpH THIH
ycnagkyBanast TIICIIC: mpomixkHe ycmaaKyBaHHS,
YaCTKOBE HETaTWBHE JIOMIHYBaHHS 1 HeraruBHE
HQIJIOMIHYBaHHS Mi3HBOCTUIJIOCTI, SIKI BHUSBIICHI
BCEpPENIUHI TPAKTUYHO BCiX Tpym, chopMOBaHMX 3a
TUIIOM  YCHaAKyBaHHS CTiHKOCTI /IO BOBYKA.
[lepeBakana KiJIBKICTh TiOPUIHUX KOMOIHALT 3
yenankyBanasiM  TTICIIC 3a TUmoM HeraTWBHOTO
HaanominyBanas (Bim 0,00 no 66,7%), TOOTO
TPUBANICTH iX BETeTaIlifHOTO Tepiogy Oyna
OUTBIIOI0, HIK TPHBATICTh BETETAIIHOTO TEpiomy
OUThII Mi3HBOI OaThKiBCHKOI MiHil. s TiOpmmHMX

KOMOIHAIN  HAWOLIBIN  I[KAaBUX 34  THUIIOM
yCNaJKyBaHHS  CTIMKOCTI 70  BOBYKA  IpyI
(MO3UTHBHOTO ~ HAJJOMIHYBaHHS 1  YacCTKOBOTO

MO3UTUBHOTO JIOMiHYBaHHS), YyCHAaJIKyBaHHS 3a
TUIIOM HETaTUBHOTO HaJIOMiHYBaHHS
Mi3HBOCTUTIIOCTI BUSIBIIEHO Y 66,7 1 60,0% ribpuaHnx
koMmOiHamiii. Ili JBI TpynmM BKIIOYAM TaKOX
koMOiHamii 3 nmpomixanM ycrnankysanasm TIICIIC
(33,31 10,0%). Y rpymi 3 4aCTKOBUM TO3UTUBHUM
JIOMIHYBaHHSIM CTIHKOCTI 10 BoBuka npucyTHi 30,0%
KOMO1HaITi#1 3 YaCTKOBUM HET'aTHBHUM JIOMiHYBaHHSIM
TTi3HFOCTHUTIIOCTI.

Pa3om i3 TUM yCTaHOBIICHO, 110 YCTIAAKyBaHHS
TPUBAJIOCTI  BETETAIlfHOTO  TEpiofy  4YacTo
BigOyBaiocs 3a THTIOM HETaTHBHOTO
HaJIOMiHYBaHHS, IO TPHU3BEIO 10 MOAOBKEHHS
nepiony Bererauii. Lle Moxke Oyt 0OMeXyBaIbHUM
(haxTOpPOM NPU CTBOPEHHI PAHHBOCTUIIINX TiOPHAIB 1
noTpedye JOMATKOBOTO CENEKIIHHOTO KOHTPOITIO.

B ymoBax 2024 poky  yCTaHOBJICHO
YCHaIKyBaHHS BMICTy OJICTHOBOI KHCJIOTH 32 TUTIAMHU
YaCTKOBOTO MTO3UTUBHOTO JIOMiHYBaHHS i
MPOMDKHOTO  yCHaJKyBaHHS. 3a  yCHaJKyBaHHS
CTIMKOCTI 7O BOBYKA 34 TWIIOM ITO3UTHMBHOIO
HajagominyBaHHs, 33,3% TiOpuaHUX KOMOIHAIii
MaJTi TIO3UTUBHE HAJJIOMiHYBaHHsI BMIiCTy OJeTHOBOT
KHACJIOTH B Ofii, B TOW 4ac sk y pemtu 66,7%
CIIOCTepirajad MpOMiXKHE yCIaJKyBaHHS O3HaKW. 3a

In 2023, oil content was also inherited by
partial positive dominance and negative
overdominance.

In the group of inheritance of broomrape
resistance by positive overdominance, 83.3% of

hybrid  combinations  exhibited  positive
overdominance for seed oil content, while
16.7%, conversely, showed negative

overdominance for the trait. In the group of
partial positive dominance for broomrape
resistance, 80.0% of hybrid combinations
exhibited positive overdominance for seed oil
content, while 20.0% showed partial positive
dominance.

As to EFMP, a weaker expression of the
trait (early maturity) was preferable. In 2023,
three types of EFMP inheritance were recorded:
intermediate  inheritance, partial negative
dominance, and negative overdominance of late
maturity; these types were identified within
almost all groups formed by the type of
broomrape resistance inheritance. The majority
of hybrid combinations inherited EFMP by
negative overdominance (from 0.00 to 66.7%),
i.e. their growing seasons were longer than that
of the later-ripening parental line. In the hybrids
of the most interesting groups in terms of
broomrape resistance inheritance (positive
overdominance and partial positive dominance),
late maturity was inherited by negative
overdominance in 66.7% and 60.0% of
combinations, respectively. These two groups
also included hybrids with intermediate EFMP
inheritance (33.3% and 10.0%). In the group of
partial positive dominance for broomrape
resistance, 30.0% of combinations exhibited
partial negative dominance of late maturity.

At the same time, it was found that growing
season length was often inherited by negative
overdominance, leading to an extension of the
vegetation period. This may be a limiting factor
in creating early-ripening hybrids and requires
additional breeding control.

In 2024, oleic acid content was inherited by
partial positive dominance and intermediate
inheritance. In the group of broomrape resistance
inheritance by positive overdominance, 33.3% of
hybrids exhibited positive overdominance for
oleic acid content in the oil, while the remaining
66.7% showed intermediate inheritance. In the
group of partial positive dominance for
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TUTIOM YacTKOBOTO TIO3UTHBHOTO JIOMiHYBaHHS
CTIiKOCTI 1O BOBYKA BCi TiOpumHi KoMOiHAmii
BUSIBUJIM TIPOMIKHE YCIIaIKyBaHHS BMICTY OJI€THOBOT
KHCJIOTH B OJIii.

VY 1poMy X poli BCTAHOBJICHO YCNaJKyBaHHS
BUCOKOT  BpPOXKAHOCTI  HAciHHS 32  THUIIOM
MO3UTUBHOTO HaJIZIOMiHyBaHHs. | 10puTHI KOMOiHAITiT
BCIX THIIIB YCHaJKyBaHHS CTiHKOCTI J0 BOBUKa
mokazamu  100% TO3UTUBHOTO HAUIOMiHYBaHHS
BPOXKaHOCTI HACIHHSI.

Takox y 2024 poui  YCTaHOBJICHO
ycmangkyBanas Macu 1000 HaciHWH 3a THITaMu
MTO3UTUBHOTO Ha/ITOMiHYBaHHS, YacTKOBOTO
MMO3UTUBHOTO  JOMIHYBaHHA 1  IPOMDKHOTO
YCHagKyBaHHA. 3a YCMAAKyBaHHS CTIHKOCTI /0
BOBUKA 32 THIIOM TO3WTHBHOTO HAIIOMiHYBaHHS,
100,0 % riOpunHUX KOMOIHAIIN BUSBHIN TO3UTHBHE
HaanoMmiHyBanHs wmacu 1000 HaciHmH. 3a
YCIagKyBaHHS CTiHKOCTI /O BOBYKA 3a THIIOM
YaCTKOBOTO TO3UTHBHOTO noMinyBanHs y 30,0 %
riOpuaHUX KOMOIHAIM cHocTepiraiu IO3UTUBHE
HajnominyBanHs Macu 1000 wHacimuh, y 50,0% —
YaCcTKOBE TO3MTHUBHE JIOMiHyBaHHs, a y 20,0% —
MPOMDKHE yCaIKyBaHHS O3HAKH.

B  ymoBax 2024 poky  yCTaHOBJICHO
yCIaJKyBaHHS BMICTy ONii B HACiHHI 3a THIIaMHU

MO3UTUBHOTO HaJIOMiHyBaHHS, YaCTKOBOTO
MTO3UTUBHOTO JIOMiHYBaHHS, MTPOMI>KHOTO
ycIaJKyBaHHSI, YaCTKOBOTO HETaTHBHOTO

JOMIHYBaHHSI 1 HETaTHMBHOTO HAJJIOMiHYBaHHS. 3a
YCNaJKyBaHHA CTIHKOCTI 10 BOBYKA 3a THUIIOM
MMO3UTUBHOTO HIOMiHyBaHHA, ¥ 33,3% TiOpuaHnx
KOMOIHAI criocTepiranu O3UTHBHE
HaJIJIOMIHYBaHHS BMICTY OJIiT B HACIHHI, B TOW Yac SIK
16,7% w™anu dacTkoBe TIO3UTHUBHE JOMiHYBaHHS
o3HakH, 33,3% BUSBISUIM MPOMDKHE YCTIaAKyBaHHS,
a 16,7% - HeraruBHe HAJJIOMIHYBaHHS O3HAKH
BMiCTy omii B HaciHHi. 3a THIIOM YacCTKOBOTO
MMO3UTUBHOTO JIOMIHYBaHHS CTIMKOCTI JIO BOBYKA Yy
30,0% riOpuaHuMX ~ KOMOIHAI  CHOCTEpIraau
MMO3UTUBHE HAJJIOMIHYBaHHS O3HAKW BMICTYy OJIii B

HacimHi, y 20,0% — uyacTkoBE TIIO3UTHBHE
noMmiHyBaHHsS o3Hakd, y 30,0% — mnpomixHe
yenaakysaHHa 1y 20,0% — uacTKoBe HerarvuBHE
JIOMiHYBaHHSI.

Takox 3a ymoB 2024 poKy yCTaHOBIJEHI IT'SITh
tuniB ycraakyBanHs TIICIIC. I'iopunai koMOiHamii
TPyI¥ TIO3UTUBHOTO HAJJIOMIHYBaHHS CTiHKOCTI 11O
BOBYKa Mokazanu 16,7% YacTKOBOTO ITO3HTHBHOTO
nominyBaHHs, 50,0% TPOMIKHOTO yCIaJKyBaHHS,
16,7% 4acTKOBOrO HETaTHMBHOTO JIOMIHYBaHHS i
16,7% weratuBuoro HajmoMinysanus TIICIIC.
Cepen T1iOpuaHMX KOMOIHAIIi 3  YaCTKOBHM
MMO3UTUBHUM JIOMIHYBaHHSM CTIHKOCTI /10 BOBYKA
60,0% wmanu no3utuBHe HaioMinysanus TIICIIC,
20,0% — yacTkoBe MO3UTUBHE JAoMiHyBaHHs, 10,0% —
npoMikHe ycmankyBanHsi 1 10,0% — HeraruBHe
HajiominyBanus TIICIIC.
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broomrape resistance, all hybrid combinations
exhibited intermediate inheritance for oleic acid
content in the oil.

In the same year, high seed yield was
inherited by positive overdominance. Hybrid
combinations across all categories of broomrape
resistance inheritance exhibited 100% positive
overdominance for seed yield.

Also, in 2024, thousand-seed weight was
inherited by positive overdominance, partial
positive dominance, and intermediate
inheritance. In the group of broomrape resistance
inheritance by positive overdominance, 100.0%
of hybrids exhibited positive overdominance for
thousand-seed weight. In the group of broomrape
resistance inheritance by partial positive
dominance, 30.0% of hybrids showed positive
overdominance for thousand-seed weight, 50.0%
showed partial positive dominance, and 20.0%
showed intermediate inheritance.

In 2024, seed oil content was inherited by
positive  overdominance, partial  positive
dominance, intermediate inheritance, partial
negative dominance, and negative
overdominance. In the group of broomrape
resistance inheritance by positive
overdominance, 33.3% of hybrids exhibited
positive overdominance for seed oil content,
while 16.7% showed partial positive dominance,
33.3% [ intermediate inheritance, and 16.7% [
negative overdominance for seed oil content. In
the group of partial positive dominance for
broomrape resistance, 30.0% of hybrid
combinations showed positive overdominance
for seed oil content, 20.0% — partial positive
dominance, 30.0% - intermediate inheritance,
and 20.0% — partial negative dominance.

In 2024, five types of EFMP inheritance
were detected. 16.7% of hybrid combinations in
the group of positive overdominance for
broomrape resistance showed partial positive
dominance, 50.0% - intermediate inheritance,
16.7% — partial negative dominance, and 16.7%
— negative overdominance for EFMP. Among
hybrids with partial positive dominance for
broomrape resistance, 60.0% exhibited positive
overdominance for EFMP, 20.0% showed partial
positive dominance, 10.0% intermediate

inheritance, and 10.0% —  negative
overdominance.
Analysis of the phenotypic dominance
degree demonstrated that positive
89



AmHami3 cTymneHsi (peHOTHITIOBOTO JOMIHYBaHHS
TOKa3aB, IO IS OLIBIIOCTI IIHHUX TOCIIONAPCHKUX
O3HAK XapaKTepHUM € MO3WTUBHE HAIJOMiHYBaHHS
abo YacTKOBE IMO3UTHBHE [IOMIHYBaHHS, OCOOINBO
0710 BpoxkaiHOCTI HaciHug Ta Macu 1000 HaciHuH.
Lle BKazye Ha 3HAYHMH MOTEHLIiAN MPOSBY EQEKTY
TeTepO3UCy B MOCIIKCHUX TiOpUIHUX KOMOIHAINISIX
1 TmaTBEpIKYyE  JOLUIBHICTD  BUKOPUCTAHHS
riopuausaiii SK TPOBITHOTO METONY CEJCKIIil
COHSIIHMKY. Y MLIOMYy pe3ylbTaTd JOCHTiIKeHb
CBiTYaTh MPO MOXJIMBICTh €(DEKTUBHOTO TIO€THAHHS
B OJHOMY TEHOTHINI BHCOKOTO BMICTy OJI€IHOBOT
KHCJIOTH, TIPOMYKTUBHOCTI Ta CTIHKOCTI JO BOBUKA.
OnHak peaizallisi IIbOTO IMOTEHIATy 3aJIEXKHUTh Bif
TIPaBMIILHOTO JOOOPY O6aThKiBCHKIX KOMIIOHEHTIB.

BucHoBxku

YcTaHOBIIEHO, 1110 BMICT 0JIETHOBOI KHCJIOTH B
oJIii HACiHHS JOCIIPKEHUX TIOPUIB COHSIIHUKY
Ma€ TeHETHYHY 3YMOBICHICTh 1 XapaKTepU3yeThCs
BiTHOCHOIO CTaOUTBHICTIO 32 POKaMH JTOCIIIPKEHB, 3
HE3HAYHOIO 3aJIEXKHICTIO BiJg IOTOAHUX YMOB.
Bunineno ninii Cx 83 A ta IU 075138 sk mxepena
BHCOKOTO BMICTy 0JIeTHOBOI kucioTu (oHan 85%),
a takox JiHii [U 075136 ta [U 075137 — i3 cepennim
piBHEM IIi€l O3HAKH, AKi TaKOX MOXYTb OyTH
BUKOPUCTaHI B CEJICKIIMHUX MporpaMax st
CTBOpPEHHS TiOpWIIB COHSIIHUKY 3 IOKPAIEHUM
YKUPHOKUCIIOTHUM CKJIaJIOM OJIil.

Bunineno minito Cx 83 A 3 JOHOPCHKUM
BIIAaCTUBOCTSIMU 32 BHCOKMM BMICTOM OJICTHOBOT
KHCIIOTH B ouii, ska 3abe3meuye QopMyBaHHS
rioOpumiB i3 MIABUINEHUM BMICTOM  OJIETHOBOT
KHACIIOTH B ONl HE3IeXKHO BiJ] TCHOTUILY
0aThKiBCHKOTO KOMITOHEHTA.

BceTBHOMEHO, 1O yCMajKyBaHHS —IIHHUX
TOCTIOIaPChKHUX O3HAK (YpOXKaiHICTh HACIHHA, Maca
1000 HaciHmH, BMICT OJIii B HACiHHI) BiIOyBa€ThCS
MePEBAXKHO 3a THUIIOM MIO3UTUBHOTO
HaJJIOMIHYBaHHS, 1110 CBITYUTH ITPO BUCOKUH PIBEHB
rerepo3ucHoro edekrty. BcraHoBieHO 3HauHY
Bapia0eNbHICTh TUIMIB YCIAAKyBaHHS CTIHKOCTI 10
BOBUKA — BiJl TNPOMIKHOTO YCHAJKyBaHHS JO
Ha/IJOMIHYBaHHS, 110 BKa3y€ Ha CKJIQJHY TeHETHUHY
OpUPOLYy O3HAKH. YCHNAJKyBaHHS  TPHUBAJIOCTI
Mepiofy  «CXOAM-TIOBHA  CTHUDJICTB»  MOXKeE
BiiOyBaTHCS 3a TUTIOM HEraTUBHOTO
HaJJOMiHYBaHHS, 110 NMPHU3BOAUTH O MOAOBKEHHS
TPUBAJIOCTI BETETIIIHHOTO Tepiomy Ta moTpedye
BpaxyBaHHs B CEJEKIiHIH poOOTi.

Bupaineno HalOinbIn mepcreKTHBHI Ti0pUAHI
KOMOIHaIil COHSIIHKUKY, SIKi TOEIHYIOTh KiJlbKa
LIHHUX Trocrmogapchkux o3nak: Cx 83 A x IU
075138 (BMiCT OJIETHOBOI KHCJIOTH B OJii 86,5—

overdominance or partial positive dominance is
intrinsic to most valuable economic traits,
particularly seed yield and thousand-seed weight.
This indicates a significant potential for heterosis
manifestation in the studied hybrid combinations
and confirms the expediency of using
hybridization as the leading method in sunflower
breeding. Overall, our findings support a
possibility of effectively combining high oleic
acid content, performance, and broomrape
resistance within a single genotype. However,
the realization of this potential depends on the
proper selection of parental components.

Conclusions

It was found that oleic acid content in the
seed oil of the studied sunflower hybrids is
genetically determined and relatively stable across
the study years, with minor dependence on
weather conditions. ‘Skh 83 A’ and ‘IU 075138’
were identified as sources of high oleic acid
content (over 85%), while ‘IU 075136’ and ‘U
075137’ — a s sources of a medium level of this
trait; these can also be used in breeding programs
to create sunflower hybrids with improved fatty
acid composition.

‘Skh 83 A’ was distinguished due to its
donor properties regarding high oleic acid content,
as it produces hybrids with increased oleic acid
content regardless of the genotype of the paternal
component.

It was revealed that valuable economic traits
(seed yield, thousand-seed weight, and seed oil
content) are inherited mainly by positive
overdominance, indicating a strong heterosis
effect. Significant variability in the types of
broomrape resistance inheritance—ranging from
intermediate inheritance to overdominance—was
observed, indicating the complex genetic nature of
the trait. The "emergence — full maturity" period
can be inherited by negative overdominance,
leading to extended growing seasons, which must
be taken into account in breeding practice.

The most promising sunflower hybrids that
combine several valuable economic traits were
identified: ‘Skh 83 A x IU 075138’ (the oleic acid
content in the oil is 86.5-86.9%; the broomrape
infection intensity is 0.00-0.23 tubercles/plant),
‘Skh 83 A x IU 075137’ (the oleic acid content is
71.9-77.8%; the broomrape infection intensity is
0.00 tubercles/plant), ‘Skh 83 A x KhZU 22 V’
(the EFMP is 103—104 days; the oleic acid content
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86,9%, cryninp ypaxxerss BoBakom 0,00-0,23 mit.),
Cx 83 A x U 075137 (BmicT 01eiHOBOI KHUCIOTH
71,9—77,8%, cryninb ypaxenns BoBukoM 0,00 1mr.),
Cx 83 A x X3V 22 B (TIICIIC 103—-104 no6u, BMicT
oneiHoBoi kucinotun  68,0-69,1%, ypokaiHICT
Hacinag 2,19-2.23 1/ra), Ta Cx 83 A x X3Y 10 B
(BMmicT omeiHoBOi kuciaotu 69,8—70,4%, TIICIIC
105-106 nmi6). Ha#Oimpm TEpCIeKTHBHOIO €
riopumna xkombOinanis Cx 83 A x IU 075138, sxa
MOETHYE BHUCOKUH BMICT OJICTHOBOI KHCIOTH Ta
CTIHKICTP 1O BOBYKA, IO POOWTH ii IIHHAM
MaTepianaoM JUIsl MOAIbIIOT0 BUKOPUCTAHHS.

3asiBa mpo goctynHicTh manmx: [lani BKIrOUeHi
0e31oCcepeIHbO B CTATTIO.

Buxopucrannsa mryqHoro intejaexty (III): npu
HaIMCaHHI CTaTTi ITYYHUH 1HTEJIEKT HEe
BUKOPHCTOBYBAJIH.

BinnoBinnicTs ermunum crangapram: Crarts He
MICTUTh OyIb-SIKUX JOCHIDKEHb 3 BHKOPHUCTAHHIM
JofIeH 1 TBApHH K 00'€KTIB.

Konduiikt inTepeciB: ABTOpH 3asBISAIOTH PO
BIJICYTHICTh KOH(Q)IIIKTY iHTEPECIB.

®inancyBanHs: Jlochmi/KeHHS BHKOHYBAJIOCS 3a
mporpaMor0  HaykoBux nociimkenp [IHJ[ 16
HamionansHoi akagemii arpapHux HayK YKpaiHu
«COHSIIHUK: OCHOBHM YHPaBJIiHHS HPOXYKLIHHUM
MPOLIECOMY, 3aBIAHHS 16.00.00.01.®
«Po3po0iieHHsI TEOPETUYHUX OCHOB BUKOPHCTAHHS
edexty rerepo3ucy B F1 TiOpuIiB COHSIIHUKY,
a/IaTITOBaHUX JI0 3MiH KJIiMary, CTBOPEHUX Ha OCHOBI
pPI3HUX 3apOAKOBUX TUIAa3M, 3 MOMIMIIEHUMH
KOMOIHAI[IIMK  I[IHHUX TOCIIOJAPCHKUX  O3HAK»
(Ne mepxpeectpauii 0121U100556)

is 68.0-69.1%; the seed yield is 2.19-2.23 t/ha),
and ‘Skh 83 A x KhZU 10 V’ (the oleic acid
content 1s 69.8-70.4%; the EFMP is 105-106
days). ‘Skh 83 A x IU 075138’ is the most
promising hybrid, as it combines high oleic acid
content and broomrape resistance, making it
valuable material for further use.
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