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Pedepar: BuznaueHo 03HAKM BiIMIHHOCTI HOBHX JIiHIH-BiTHOBHHUKIB (DEpPTUIILHOCTI COHSIIHUKY 32
MOP(OJIOTIYHIMH O3HAKAaMH POCIWHH, CTeONa, JUCTKA 1 KOIIMKA Ta iX PI3HOMAHITTS 3a O3HAKAMH
NPOAYKTUBHOCTI 1 BMICTy oiii B HaciHHi. 3a piBHEM NPOAYKTHBHOCTI BWAUICHO PAaHHBbOCTHIVI JIiHii-
BiTHOBHHUKH (epTmwibHOCTI: omHokommkoBi mirii X 0013 B i X 1807 B (40,98 i 42,32 1, BignoBimHO) i
OararokommukoBy JiHito X 1809 B (25,04 1). 3a BMicToM o:1ii B HaciHHI BuAUTeHO JiHi0 JII'B i 3HaYeHHAM
o3Hak# 53,91%. 3a macoro 1000 macinuH HaiiBuIne 3HadeHHs Majna jgiHis X 0013 B — 75,8 1, sika Moxke
CTAaHOBHTH IHTEpEC IS CENEKIii Ha KPyMHOILIAHICTh. BuaineHo IiHHI NiHIii-BiTHOBHUKH (EPTHUIHHOCTI
consimauky X 1807 B 1 X 1818 B 3 TpuBanictio Bereramiiinoro mnepiogy 90 i 96 ni6 Ta rnepiofoM HBITIHHS
191 15 116, 1m0 MOETHYIOTH BUCOKHIA PiBEHb NPOAYKTUBHOCTI (42,32 11 25,99 1) 31 cTiliKicTIO 10 30yqHHKA
HECIPaBXKHBOI OopomHUCTOT pocu. Bunineno parapocturii miHil X 1803 B i X 1809 B, mo Hamexarts 10
rUUIACTHX (QOpM, 3 TPHUBATICTIO MEPIOAY «CXOMU-UBITIHHs» 54 Ta 56 ni0, sSKi Mamu MPOMYKTHUBHICTBH
pocnuHM Ha piBHI diHii-TecTepiB (19,39 r Ta 25,04 r BignoBimHO), a 32 BMICTOM 0Jii B HACIHHI JOCTOBIPHO
ix mepeBunin (49,22 % Tta 49,16 %). 3a pesynbraramu ekcnieptusn B HarionamsHoMy LleHTpi
TeHETHYHHX PECYPCiB POCIHH YKpaiHH JiHii-BiJHOBHUKH (QepTmwibHOCTI corsmauky X 1807 B, X 1818 B
(omaoKOmMKOBI) Ta X 1803 B 1 X 1809 B (GaratokommkoBi) mepeBummian JiHito-tectep X 720 B 3a
MPOAYKTUBHICTIO Ta IHIIMMHU CeNeKIIHHUMU o3HaKamH. JIiHil BKiIOYeHO 10 BaHKy reHeTHYHHX pecypciB
pociuH YKpaiHu.

KawuoBi cioBa: COHAIIHMK, JTiHIA-BIIHOBHUK  (EPTHIBHOCTI, MOPQOJOTIYHI  O3HAKH,
NPOAYKTUBHICTh, BMICT OJlii B HaciHHi, Maca 1000 HaciHWH, CTIHKICTB 10 XBOPOO

Abstract: Distinctness traits in new sunflower lines- fertility restorers were described:
morphological characteristics of the plant, stem, leaf, and head. The lines’ diversity was determined for
performance traits and oil content in seeds. The following early-ripening lines - fertility restorers were
distinguished by performance: mono-headed lines ‘Kh 0013 V’ and ‘Kh 1807 V’ (40.98 and 42.32 g,
respectively) and multi-headed line ‘Kh 1809 V’ (25.04 g). Line ‘LHV’ was distinguished by seed oil
content (53.91%). The greatest thousand seed weight of 75.8 g was recorded for line ‘Kh 0013 V’, which
may be of interest for breeding for large fruits. We identified valuable sunflower lines - fertility restorers,
‘Kh 1807 V’ and ‘Kh 1818 V’, with vegetation periods of 90 and 96 days, respectively, and flowering
periods of 19 and 15 days; the lines combine great performance (42.32 g and 25.99 g) with resistance to
the pathogen of downy mildew. We also selected two early-ripening, branched lines, ‘Kh 1803 V’ and ‘Kh
1809 V’, with lengths of the "emergence-anthesis" period of 54 and 56 days, respectively; the lines showed
plant performance similar to that of the tester lines (19.39 g and 25.04 g, respectively) and significantly
were superior to the latter in terms of seed oil content (49.22% and 49.16%). According to the results of
the examination by the National Center for Plant Genetic Resources of Ukraine, sunflower lines - fertility
restorers ‘Kh 1807 V, ‘Kh 1818 V’ (mono-headed), ‘Kh 1803 V’ and ‘Kh 1809 V’ (multi-headed) were
superior to tester line ‘Kh 720 V’ in terms of performance and other breeding traits. The lines were
included in the Bank of Plant Genetic Resources of Ukraine.

Key words: sunflower, line - fertility restorer, morphological traits, performance, seed oil content,
thousand seed weight, disease resistance.
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Beryn

COHSIIHUK € IIHHOK ONIMHOK KYJIBETYpOIO 3
BUCOKAM BMICTOM JKMpPy Ta Oinka, TPOLYKTH
HepepoOKH SIKOTO MaloTh IIHPOKE BHKOPHCTAHHSL
VYkpaiHa BXOAWTH IO TIEpeNiKy KpaiH — CBITOBHX
JnepiB 3 BUPOOHUIITBA Mi€l KYJIBTYpH Ta €KCIOPTY
COHSIITHUKOBOI O, IO MATBEPIKYE 11 BOKIMBICTH
JUIi  eKOHOMIYHOTO  pO3BUTKY  kpaimm  [1].
BuponryBaHHsl COHAIIHUKY € €KOHOMIYHO BHTiTHOO
CIPaBOIO, MPH IIbOMY TPHUOYTKOBICTH OE3MOCEPETHBO
3aJIOKUTh BiJ PIBHA WOro ypoxawHocTi [2].
3Bakaroud Ha 1€, MOJajblile 30LIbIIEHHS BaIOBUX
300piB HACiHHA TOBAPHOIO COHSIIHHUKY MOXE OyTH
JIOCATHYTE HAacaMIIepest 32 PaxyHOK BIIPOBA/UKEHHS Yy
BUPOOHHUIITBO BHCOKOBPOYKAMHMX T10pHdiB [3].

Takox cyuacHi TiOpuaM TOBHHHI MaTh HE
TUTBKH BUCOKHH MOTEHIia BPOXaHHOCTI, ajie i OyTH
aJIaNTOBAaHUMH JI0 YMOB BUPOIIYBAHHS, CTIHKHMH JI0
HeOesneuHnx xBopoO. [lopymieHHs ciBO3MIH TIpH
BUPOIIYBaHH| COHSIIIHHUKY MPU3BOIUTE J0 PO3BUTKY
XBOpOO Ta BHHHWKHEHHS OUIBII  arpeCHBHUX
IIKI[UTMBUX OpraHi3MiB. Lle 3ymoBmoe HeoOXimHICTh
CeNeKIiifHOT pOOOTH Ha CTIHKICTH A0 30yIHHKIB
OCHOBHHX IIaTOT€HiB, BAKIIMBUM €TAIlOM SKOI €
OIliHKA Ta CTBOPEHHS CTIMKOr0 BHXIJHOTO Marepiary
[4, 5]. Ilpu cTBOpeHHI TakuX TiOpUAIB BUpIIIATHHE
3HAYCHHS Ma€ TCHETUYHE PI3HOMAHITTS BUXIITHHUX
0aTPKIBCBKMX  KOMITOHEHTIB, 5IKi  3a0e3MedyroTh
BUCOKY YPOXXaHHICTb B Pi3HUX YMOBaX.

[IpoBenenns aHaizy T€HETUYHOTO
PI3HOMAHITTA JIHIHHOTO Marepiaiy, B TOMY YHCII i
BITYM3HSHOTO TOXO/DKEHHS, € BAKJIMBUM KPOKOM 10
PO3YMIHHSI TEHETHMYHOI OCHOBH Cy4acHOI CeJIeKIIii
COHSILITHHKY. Cdopmoani KaraJorn  JIHii
COHSIIIHUKY ~ aKTUBHO  BUKOPUCTOBYIOTBCS — JUIS
migdopy BHXIJHOTO Marepially JUisl CeNeKIiHHHUX
nporpam  [6]. OrmjiHka Ta  XapaKTePUCTHKA
TEHETUYHOTO PI3HOMAHITTS! COHSIIHHKY € B)KIMBOIO
yepe3  3pocTaHHA  mOTped Yy  COpPTOBOMY
BIOCKOHaeHHi [7, 8].

Takok 1 3HaHHA € BOKIMBHMH JUIA
TIOTTOBHEHHSI HOBHMH 3pa3sKaMH T€HETHYHHX OaHKIB
POCIIMH, SIKI BIIrpalOTh KIFOYOBE 3HAYCHHS ISt
3a0e3MeUeHHs] CEeNIEKIIHHNX MpOrpaM  BHUXIiJTHAM
Marepiajom.

Y poboti Benmenesoi ta Hocans mokasaHo,
IO pPeTeNbHUN MiI0ip BUXITHUX POPM 3 TEHETUIHOTO
PI3HOMAHITTS KOJIEKIi COHAIIHUKY TIO3UTUBHO
BIUIMBA€ HA  CTBOPEHHS  BHCOKOI'€TEPO3HCHHX
riopunie  [9]. Hocmimkennsimu  Filippi Ta iH.
MiATBEpIHKEHO, 10 YCHIMIHUK MiAGip BUXiAHUX (popm
IO CeNleKIli  3alleKUTh  Bil  T'€HETHYHOIO
PI3HOMAHITTS TEHOTHUIIIB COHSIITHUKY [10].

OCHOBHMMH BHMOTaMH IO JIiHi-BiJHOBHUKIB
(hepTUIIFHOCTI COHSIIHUKY € BHCOKAa KOMOiHAIliHA
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Introduction

Sunflower is a valuable oilseed crop
with high oil and protein contents and its
products are widely used. Ukraine is among
the world leaders in this crop cultivation and
sunflower oil export, confirming its
importance for the country's economic
development [1]. Sunflower growing is an
economically profitable business and its
profitability directly depends on yield [2]. In
view of this, a further increase in the gross
harvest of commercial sunflower seeds can be
achieved primarily by introducing high-
yielding hybrids into production [3].

In addition, modern hybrids are
supposed not only to have high vyield
potentials but also to be adapted to growing
conditions and resistant to dangerous diseases.
Non-observance of crop rotations in sunflower
cultivation leads to the development of
diseases and emergence of more aggressive
harmful organisms. This necessitates breeding
for resistance to pathogens of major
pathogens, where assessments and creation of
resistant starting materials are important
stages [4, 5]. Upon creating such hybrids, the
genetic  diversity of initial  parental
components is of decisive importance, as they
ensure high yields under various conditions.

Analysis of the genetic diversity of
lines, including domestic ones, is an important
step towards understanding the genetic basis
of modern sunflower breeding. Catalogs of
sunflower lines are extensively used to select
starting materials for breeding programs [6].
Evaluation and characterization of the
sunflower genetic diversity is important
because of the growing need for varietal
improvement [7, 8].

This knowledge is also vital for
enriching plant genetic banks with new
accessions, as the banks play a key role in
providing breeding programs with starting
materials.

Vedmedieva and Nosal showed that
careful selection of initial forms from the
genetic diversity of sunflower collections
beneficially affected the creation of highly
heterotic hybrids [9]. Filippi et al. confirmed
that the successful selection of initial forms
for breeding depended on the genetic diversity
of sunflower genotypes [10].

The main requirements for sunflower
lines - fertility restorers are as follows: high
combining ability, long anthesis, resistance to
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3MATHICT, OUIBII TPHWBAIMMA TIEPiON  IBITIHHA,
CTiliKicTh 110 30yAHHMKIB XBOpOO, OCOONHMBO [0
HECIIPaBKHBOI OOPOIIHUCTOT POCH Ta ONTHMATHLHUMN
Mopdotun, 1o 3abe3redye TEeXHOIOTIUHICTh iX
BUPOIIYBaHHS Ha MUITHKax riOpuamsarii. JlominsHo
3ajlydaTd JI0 CXPEIIyBaHHS JIMINE Kpaii JiHii 3
MIPOTHO30BAHOIO ix BHCOKOIO IIHHICTIO,
MIPUCTOCOBAHICTIO JI0 PI3HOMAHITHUX CEPEIOBHII
ICHYBaHHs, KOTpi MAalOTh 3HA4YHy MiHJIUBICTh
OioTHYHMX 1 a0loTHYHUX O3HaK [11-13].

Jobip BUXigHOTO Marepiaiy Ui 3aJydeHHS B

CCNICKI[IHI ~ MPOrpaMud  TPOBOIAMTHCS 332  HMOTrO
BIIMOBIJIHICTIO ~ KOMIUICKCY IIEBHMX  O3HaK 1
BIIACTHBOCTECH, Cepem SKUX BHCOKHH  pIBCHb

MIPOAYKTUBHOCTI 1 SIKOCTi, aJaNTUBHICTh 10 0io- Ta
abioTnuHMX (HaKTOpiB, TEXHONOTIUHICTh. Paszom 3
UM, CEJCKIiI HOBHX TIOpPUIB  COHSIIHHUKY
CTPUMY€ETHCS TPYAHOIIIAMHA B oprasizarii
BUPOIILYBaHHS TEHETUYHO YUCTHX OATHKIBCHKHX JiHIH
Ta riOpuaiB. Mg KOHTPONIO 3a MEXaHIYHUM Ta
OlONMOTIYHMM  3aCMIYEHHSM  TIPOTIOHYETHCS  iX
reHetnaHe MapkyBaHHA [14]. Mopdomnoriuai o3HaKu
POCIIMIH COHSIIIHAKY MOXXHA BUKOPHCTOBYBATH SIK
MapKepHi O3HakdW. BisyanmbHO iX MOXKHa [100pe
PO3PI3HUTH, 1, HA BiIMiHY Bix OiOXIMIYHMX METOMIB,
BOHM He TmOTpeOyroTh BEJMKUX 3arpar mid  iX
BU3HAYCHHS. [meHTHiKalis JHIA COHSIIHUKY 3a
MOpP(ONOTiYHIME O3HAKaMH € e(hEeKTUBHIM METOIIOM
JUIA  BWAUICHHS IIHHUX 3pa3KiB 3 TCHETHYHOIO
pizHoMaHiTTs [15].

BcraHoBneHo, 110 iCHYBaHHS — IIHPOKOTO
Jliara3oHy Bapialliii A OUTBIIOCTI O3HAK Cepen
1HOpeHUX JIHIN COHSIIITHUKY, 30KpeMa
pI3HOMaHITHICTh MOP(OJOTIYHUX  O3HAK, MOXE
BIUTMBATH Ha TOCTIONAPCHKi 03HaKH ri0pumiB [16].

VY 3B’s3Ky 3 BUKIQJIEHUM Yy pOOOTI BUBYAIH
TCHCTUYHE  PI3HOMAHITTS  JIHIMHOTO  Marepiairy
COHSITHWKY Ta OCOONMBOCTI HOBHX JIHIM 3a
KOMIUIEKCOM O3HaK 1 BJACTUBOCTEH 3 METOIO
TOTIOBHEHHS  CEJISKI[IMHUX TPOrpaM MaTepiajioM,
I[IHHUM JJ151 CTBOPEHHS Ti0pH/IiB.

MeTtoauka

JocnipkeHHst poBowiId  mipotsiroM 2023 —
2024 pp. Ha TOJSAX CENEKIIIHOI CiBO3MiHU [HCTUTYTY
pocivuauiTBa iM. B.S. FOp’eBa HAAH Vkpainu
(cen. EnitHe, XapKkiBchbKuii paiioH, XapKiBchka 0011 ).

[Noronni ymoBH pokiB nociimkens (2023-2024
Pp.) BIPOIOBK BETETAIIMHOTO TEPIOAY COHSITHHUKY
MaJu nieBHi ocobmBocti. B minomy, 2023 pik MoxxHa
OXapaKTepH3yBaTH SIK KapKui 1 Bonoruil. Bigznaueno
NEPEBUILLCHHS  CEpPEeAHBONOO0BOI  TeMmeparypu
MOBITPS B JIMITHI, CEpPIHI 1 BEpEeCHI CepeHbOl
Oararopiunoi Ha 0,3, 0,6 1 2,7°C, BiamoOBIIHO.

diseases, especially downy mildew, and an
optimal morphotype, which ensures the
technological effectiveness of their cultivation
in hybridization plots. It is advisable to
involve in crossing only the best lines with
predicted high value, adaptability to various
environments, and significant variability of
biotic and abiotic characteristics [11-13].

Starting materials for inclusion in
breeding programs are selected by sets of
desirable = characteristics and  features,
including  high  performance,  quality,
adaptability to biotic and abiotic factors, and
technological effectiveness. At the same time,
the breeding of new sunflower hybrids is
hampered by difficulties in organizing the
cultivation of genetically pure parental lines
and hybrids. To control mechanical and
biological contamination, their  genetic
marking is proposed [14]. Morphological traits
of sunflower plants can be used as marker
characteristics. =~ They can be clearly
distinguished visually, and, unlike biochemical
parameters, their determination is cheap.
Identification of sunflower lines by
morphological traits is an effective method to
distinguish valuable accessions from genetic
diversity [15].

It was found that wide variations of
most characteristics among inbred sunflower
lines, in particular the diversity of
morphological traits, could affect economic
characteristics of hybrids [16].

In connection with the above, the
genetic diversity of sunflower lines and the
features of new lines were screened for a set
of traits and characteristics in order to
supplement breeding programs with valuable
material for creating hybrids.

Methods

The study was conducted in the crop
rotation fields of the Yuriev Plant Production
Institute of NAAS of Ukraine (Elitne Village,
Kharkivskyi District, Kharkivska Oblast) in
2023 —2024.

The weather during the sunflower
growing periods in the research years (2023-
2024) had certain peculiarities. In general,
2023 was hot and wet. The average daily air
temperature in July, August and September was
higher than the multi-year average by 0.3, 0.6

70 ISSN 1026-9959. Plant Breeding and Seed Production. 2025. 126



KimpkicTh omasiB y mwimHI Oyiia BHITIOIO 332 CEPEITHIO
Oararopiuny Ha 91,0 MM. 3a MOTOMHWMH yYMOBaMH
2024 pik MOKHA OXapaKTepHU3yBaTH SK >KapKUH 1
nocynumBAid. B JiTHI Micsri (depBeHb, JMIIECHB,
CepIICHb) BiZ[3HAYCHO TICPEBHUIIICHHS
CepeaHBOI000BOT TeMIlepaTypH TOBITPSL CEpeHBOI
Oararopiunoi Ha 2,1, 5,6 1 2,7°C BigmoBimHo. 3a
OTaIaMH HaMOUTBITYy KUTBKICTh Bi3HAUYEHO B YEpPBHI
(49,0 mm). KputnuHy Hectady OmajiiB CHOCTEPIraiu
B Tiepiof HaMMBY HACiHHA (cepreHb) — 7,0 MM, a y
BEpECHI BOHM OyJTH B3araii BiICyTHI.

Marepianiom pocmimkeHb Oyau HOBi JiHii-
BiIHOBHUKH (EPTHIBHOCTI COHSIIHUKY IHCTUTYTY
pocmuabuITBa iM. B. SI. FOp’eBa HAAH: JII'B, X
0013 B, X 1803 B, X 1807 B, X 1809 B, X 1818 B,
X 06134 B, X 2301 B.

[InanyBaHHs, OpraHizaifif0 Ta TPOBEIACHHS
MOJIOBUX  JOCHIIPKCHb MPOBOOWIM  3TiTHO 3
Meroaukamu [17, 18] 3 ypaxyBaHHAM 30HAJIBHUX
0cO0NMMBOCTEH BUPOLITYBaHHS COHSIIHUKY [19].

3pa3Kul COHAIIHMKY BUCIBAIHM Ha JBOPSIKOBii
JnsHIl iomero 9,8 M2, cTaHTapTHUM METOIIOM.
CiB0y BHUKOHYBaIM PYYHHMH  CEJICKIIHHUMH
ca/DKaJIKaMU 3 IUPUHOI0 MDKpsnas 70 cM Ta B psAAKy
Mix pocimHaMu 25 cM. ['ycrory pocimH (opmyBamm
B (asi npyroi mapu COpapKHIX JHMCTKIB IUISXOM
PY4YHOI TIPOPUBKH, B KOXKHOMY THI3/Ii 3aJIMIIANA TIO
OIIHI¥ POCITHHI.

BanbHy  omiHKy JiHIM  COHSIIHUKY 32
MOp(QONOTIYHUMH ~ O3HaKaMH  OyJlo  TPOBEJCHO
Bi3yalbHO 3a piBHeM TposiBy o3Haku [20, 21].
JlinifiHAi MaTepiall BUBYEHO 33 TPUBAIICTIO MEPIOmy
BIJ CXOJIIB bio) LBITIHHS, BPOXKAMHICTIO,
MPOAYKTHUBHICTIO 3 oOnHi€i pocimHu, Macor 1000
HACiHWH, BUCOTOIO pociimau [18]. AHaii3 BMicTy omii
y HaciHHI BH3HA4Yald 3a METOIOM  SJIEpHO-
MarHUTHOrO pe3oHancy [22]. OIiHKy CTIHKOCTI
COHAIIHUKY J0 HECHPaBKHBOI OOPOLIHHCTOI POcH
MPOBEJICHO Y TIONbOBHX YMOBAX 3a CTaHAApTHUMU
¢biTonaToNoOriYHMMK  METOAMKAMH  BH3HAYEHHS
TIOIMIAPEHOCTI XBOpoO [23].

Pe3yabraT Ta 00roBopeHHst

JIiHi1-Bi/THOBHUKN (EPTUIILHOCTI COHSIIHUKY
B 2023-2024 pp. Oyn0 BUBYEHO 3a CENEKLIHUMU Ta
IHHUMHA ~ TOCHOIAPCHKUMH O3HaKaMH. 3a
pe3ynbTaraMu (heHOOTTYHUX CIIOCTEPEIKCHD
BCTaHOBIICHO, 110 32 TPUBAIICTIO MEPIOy Bijl CXOIB
0 (i3ionoriyHoi cTUmIOCTI JiHii nepeOyBanu B
Mekax Big 99 mo 103 ni0, a TpUBAIIICTIO MEPIOLY Bif
CXOJIiB JI0 LBITIHHA — Bif 54 10 64 ni0 (tadm. 1). 3a
NPOSIBOM CEJICKLIIHUX O3HAK JIiHi1 OyJ10 MOPIBHSHO 3
0aTbKIBCbKMMH ~ KOMIIOHEHTAMH  3apEECTPOBAHUX
riOpuiB  COHSIIHUKY —  YJIBTPapaHHLOCTHIVIONO
niniero X 720 B ta cepeAHbOpaHHBOCTHITION) JTiHIE0
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and 2.7°C, respectively. The precipitation
amount in July was higher than the multi-year
average by 91.0 mm. The weather in 2024 was
hot and dry. In the summer months (June, July,
August), the average daily air temperature was
2.1, 5.6 and 2.7°C higher than the multi-year
average, respectively. The largest amount of
precipitation was recorded in June (49.0 mm).
A critical lack of precipitation was observed
during the seed filling period (August, 7.0 mm)
and in September (no precipitation at all).

New sunflower lines - fertility restorers
bred at the Yuriev Plant Production Institute of
NAAS were studied: ‘LHV', ‘Kh 0013 V’, ‘Kh
1803 V’, ‘Kh 1807 V’, ‘Kh 1809 V’, ‘Kh 1818
V’, ‘Kh 06134 V’, and ‘Kh 2301 V°.

The field surveys were planned,
organized and conducted, as described in [17,
18], with due account for the zonal
peculiarities of sunflower cultivation [19].

The sunflower lines were sown in two-
row plots of 9.8 m2 by the standard method
with manual breeding planters. The inter-row
spacing was 70 cm and the inter-plant distance
in the rows was 25 cm. Plant density was
adjusted in the phase of the second pair of true
leaves by manual thinning out, leaving one
plant in each nest.

The morphological traits in the sunflower
lines were visually scored by expression levels
of these traits [20, 21]. In the lines, the
“emergence — anthesis” period, yield, plant
performance, thousand seed weight, and plant
height were measured [18]. The oil content in
seeds was determined by nuclear magnetic
resonance [22]. The sunflower resistance to
downy mildew was assessed in the field using
standard  phytopathological methods for
determining disease prevalence [23].

Results and Discussion

The sunflower lines - fertility restorers
were screened in 2023-2024 for breeding and
valuable economic traits. = Phenological
observations showed that the “emergence —
physiological ripeness” periods in the lines
lasted from 99 to 103 days, and the “emergence
— anthesis” periods — from 54 to 64 days (Table
1). As to the breeding traits expression, the
lines were compared with the parents of
registered sunflower hybrids - ultra-early line
‘Kh 720 V’ and the medium-early line ‘Kh
4413 V°.
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X 4413 B.

Haii6inbm panabocTumioro Oyna minis X 1807
B 3 TpuBanicrtio Bereramitinoro nepiogy 90 mi6. Ll
JHIS B TONEPEHI POKH BHBYCHHS 32 TPHUBAJICTIO
BEeTeTalifHOTO Tepioay Takok Oynna BigHECeHa 0
yAbTpapanHpocTuriol rpynu. Y mimid JII'B, X
1809B, X 1818B i X 2301B TpuBaicTs mepiofy Bif
cxomiB 70 (Di3i0NOTivHOI CTHUIIIOCTI CTaHOBMIA 99
Ii0, a Bix CXOMIB 10 LBITIHHA Bifg 56 10 62 mi6. Sk i
OUIBIIICTE BHBUECHUX JiHIM, BOHHM BIJHOCITBECS IO
PaHHBOCTHUIIIOL TPYIIN.

The most early-ripening line was ‘Kh
1807 V’, with a growing period of 90 days. In
previous years, this line was also classed as
ultra-early by its growing period length. In
lines ‘LHV’, ‘Kh 1809V’, ‘Kh 1818V’, and
‘Kh 2301V’, the “emergence - physiological
ripeness” and “emergence — anthesis” periods
lasted 99 and 56-62 days, respectively. Like
most of the studied lines, they belong to the
early-ripening group.

Taoauunsa 1. XapakTepucTrka JiHiH-BiTHOBHHKIB (PepTHIIBHOCTI COHALTHHUKY 32 TPUBAJICTIO BETETAIIITHOTO MIEpiomy

Ta #oro eramamu, 2023-2024 pp.

Table 1. Characterization of the sunflower lines - fertility restorers by growing period and its stages, 2023-2024.

Tpusanicts nepiofly «cxofu- TpuBamicTs IEPIOTY «CXOIH- TpuBaicTs nepio,
.. . (hizionoriyHa CTUIITICTBY, A10 / pupai ep “Hy A  PHBAIICT 1oLy,
Jlinis / Lines “Emereence - physiolosical LBITIHHS», 110 / “Emergence uBiTings, i6 / Anthesis
ripe%less” pfric})l q da}g/s — anthesis” period, days length, days
JII'B* /LHV* 99 60 25
X0013B /Kh0013V 103 62 8
X1803B* /
Kh1803V* 101 54 26
X1807B /Kh1807V 90 55 19
X1809B* /
Kh1809V* 99 56 29
X1818B /Kh1818V 96 59 15
X06134B* /
Kh06134V* 103 64 19
X2301B /Kh2301V 99 62 16
X720B* / Kh720V* 89 58 23
X4413B* /
Kh4413V* 104 61 19
cepezane / Mean 98,3 59,7 19,2
HIPg 05 / LSDg.05 3,5 2.4 1,8

[Mpumirtka: * - riiscti popmu
Note: * - branched forms

Biporigao OlbITy TPHUBAIICTh
BETETAIIMHOTO TepioAy BIJHOCHO CEPEeIHBOTO
snauends Manu JaiHii X 0013 B, X 06134 B 1 X
4413 B, sKi BiANOBIAIOTh CEPETHbOPAHHBOCTHIIII T
rpymi (103, 103, 104 no6wn).

BaxiaMBoI0  CENEKLIHHOI O3HAKOK IS
THIH-BIAHOBHUKIB (EPTHIBHOCTI, SIKi BiIIrparoTh
POJIb 3alMJIIOBaYa, € TPUBAIICT NEPiOAY LBITIHHS.
Haii6inpm TpUBaJe IBITIHHS 301IBIIYE
HAMOBIPHICTh AKICHOTO 3allWJIEHHS MaTepUHCBKHX
miHIM Ha piIsMHKAX TiOpuamsaudii.  TpusamicTh

nepioay [BITIHHS y JHIH-BITHOBHHKIB
deprunpHOCTI BapitoBasa Big 8 g0 29 #i0.
Haiibinpmr  TpuBamumm ueli mepioxr OyB y

6araroxommkoux Jinid JII'B, X 1809 B, sxwuii
ctaHoBHB 25 1 29 110 BiANOBIAHO, IO MMEPEBUIIYE
tectepry nginiro X 720 B (23 no6wm). [lopiBasiHO

Lines ‘Kh 0013 V’, ‘Kh 06134 V’ and
‘Kh 4413 V’ had significantly longer growing
periods in comparison with the mean value;
hence, they correspond to the medium-early
group (103, 103, 104 days, respectively).

Anthesis length is an important breeding
characteristic for lines - fertility restorers that
act as pollinators. The longest flowering
increases the probability of high-quality
pollination of female lines in hybridization
plots. The anthesis length in the lines - fertility
restorers varied from 8 to 29 days. The longest
anthesis was recorded for multi-headed lines
‘LHV’ and ‘Kh 1809 V’ (25 and 29 days,
respectively); it was longer than that in the
tester line, ‘Kh 720 V’ (23 days). Early-ripening
mono-headed lines ‘Kh 1807 V’ and ‘Kh 2301
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TPUBAJIUM IIBITIHHSIM BiIPi3HSINCh PAHHBOCTHIII
onuoxommkoBl aiHii X 1807 B 1 X 2301 B 13
3Ha4YeHHsAM o3Haku 19 i 16 ni6. HaiimeHmioro
TPUBAJIICTIO BIAPI3HAIACH OTHOKOIIHMKOBA JiHIT X
0013 B — 8 ni6.

Sk BiJI3HAYCHO BHWIIE, TPU 3 BUBUCHUX JIHIN
BiIHECEHO OO0 OaraTOKOmMWKOBUX (opMm. Y mmx
JMHIA KUBKICTh OIYHMX TaJy)XeHb BIiJIOBIga€E
KUTbKOCTI OluHMX KkomukiB (Tabn. 2). IloxasiiiHe
TaJly’KCHHS XapaKTepHe AJsl paHHbOCTHIION JiHiT X
1809 B, sxa Mama HalOUTBIIY KIBKICTH OI9HUX
xommwmkie (11 mwr) 1 HalTpuBamimmMii mepion
UBITIHHA — 29 7i0.

Bucora pOCIUHU € BaKJIMBOIO
MOP(OJOTIYHOI0 O3HAKOI s imeHTHdikarii
TCHOTUIIB COHSINHUKY, a 1i MIHJIUBICTh B

CTPECOBUX YMOBax, sk cBimuarb nmani Ghaffari ta
Toorchi — omHUM i3 KpuTepiiB amanTuBHOCTI [24].
Hogi ntinii Manu BucoTy pociuuu Big 96,1 no 157,3
cm. Jlinisg X 1809 B Oyna Ha piBHi JiHii-TecTepa X
720 B.

V’ also had relatively long flowering of 19 and
16 days long. Mono-headed line ‘Kh 0013 V’
had the shortest anthesis of 8 days long.

As noted above, three of the studied lines
were classed as multi-headed forms. In these
lines, the number of lateral branches
corresponds to the number of lateral heads
(Table 2). Double branching is intrinsic to
early-ripening line ‘Kh 1809 V’, which had the
greatest number of lateral heads (11) and the
longest anthesis (29 days).

Plant  height is an  important
morphological trait in identification of
sunflower genotypes, and its variability under
stressful conditions, as evidenced by Ghaffari
and Toorchi’ data, is a criterion for adaptability
[24]. The new lines were 96.1 to 157.3 cm tall.
Line ‘Kh 1809 V’ was as tall as the tester line
(‘Kh 720 V°).

Tabauuns 2 XapaKTepHUCTHKA JTiHIH-BiITHOBHHUKIB (PEPTHIHHOCTI COHSIITHUKY 32 MOP(OIOTIYHUMHU O3HAKAMH,

2023-2024 pp.

Table 2 Characterization of the sunflower lines - fertility restorers by morphological traits, 2023-2024.

Kinpxicts 06i4HHAX KinpxicTs 0619HHX .
. JiameTp KolIuKa,
Tlinis / Lines raJTy>KeHb, IIT. / KOIIKKIB, IIT. / Bucora pocuimy, v / Head
Number of lateral Number of lateral cm / Plant height, cm .
diameter, cm
branches heads
JI'B* / LHV* 9 9 138,7 9,5
X0013B/
Kh0013V - - 155,6 14,9
X1803B*/
Kh1R03V* 5 5 119,4 9,0
X1807B/
Kh1807V - - 119,7 13,3
X1809B* /
Kh1R00V* 6 11 96,1 8,3
X1818B/
Kh1818V - - 136,6 19,0
X06134B* /
Kh06134V* 8 8 157.3 9,2
X2301B/
Kh2301V i i 1302 156
X720B* /
Kh720V* 5 8 96,5 9,6
X4413B* /
Kha413V* 4 4 149,6 8,3
cepenne / Mean - - 131,1 11,9
JITB* / LHV* ; ; 12,4 0,7
[pumitka: * - riysicti popmu
Note: * - branched forms
YV ruuscTtax  JOiHIA  BIA3HAYEHO  BHCOKI In the branched lines, the central head

BEJIMUMHHU JliaMeTpa IEHTPAJIbHOIO KOIIWKA, SKi
3HAXOAMWJINCh B Mexax Bix 8,3 cm 10 9,5 cm. A
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diameter was long, ranging 8.3 ¢m to 9.5 cm.
In the mono-headed lines (‘Kh 2301 V’, ‘Kh
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3HAYEHHS JiaMeTpa KOIIMKa Y OJHOKOIITUKOBUX
main X 2301 B, X 0013 B1 X 1807 B csrano 15,6
cM, 14,9 cm 1 13,3 cMm BigmosigHo. 3a JaHUMU
Balali¢ Ta im. miameTp KommuMKa BIDIMBAaE Ha
KUTBKICTh KBITOK Ta KiIBKICTh HACIHHS y KOIIHWKY,
IO € BYKJIUBUMH NIEPEyMOBaMH JJIsl BPOKAWHOCTI
[25].

B 1ab6n. 3 HaBeneHO XapaKTepUCTHKY JiHIH 3a
IHHUMH ~ TOCMOAApChbKUMHU  o3Hakamu.  Crin
BIJ3HAYUTH, IO 32 MPOLYKTUBHICTIO POCIHHH
BHSIBIICHO HAWOIIbINIE BapilOBaHHS O3HAKH — Bill
12,31 nmo 42,32 r/pocauny. lle 3ymoBieHO
TeHETHYHUM MMOTEHIIAJIOM JIHINA Ta  IX
aJaNTUBHICTIO 10 YMOB POKY, IO TIOTPeOye aHamizy
OaraTopigHUX JOCITKEHb. HaiiBumny
MPOAYKTUBHICT c(HOPMYBAIM OTHOKOIIMKOBI JIiHiT
X 0013 Bi1X 1807 B—-40,98 142,32 r, BiAMOBIAHO.
HaiiBume 3HadeHHs mnpomyKTuBHOCTI — 25,04
I/pOCIMHU  cepel  OaraTOKOIIMKOBUX  JIHIH
BigzHadeno y miHii X 1809 B. Ilpo ictoTHe
PI3HOMaHITTS BUXITHOTO MaTepially COHSIITHUKY 3a
MPOIXYKTUBHICTIO Ta Horo O3HaKaMH
MOBIOMIISIETHCS B JOCHIKEHHAX [26-27].

0013 V’ and Kh 1807 V’), the head diameter
amounted to 15.6 cm, 14.9 cm and 13.3 cm,
respectively. According to Balali¢ et al., the
head diameter affects the number of flowers
and the number of seeds per head, which are
important prerequisites for yield [25].

Table 3 shows valuable economic traits
of the lines. It should be noted that plant
performance was the most variable trait,
ranging 12.31 to 42.32 g/plant. This is
attributed to the lines’ genetic potentials and
their adaptability to the year’s conditions and
requires long-term research. The highest
performance was recorded for mono-headed
lines ‘Kh 0013 V’ and ‘Kh 1807 V’: 40.98 and
42.32 g, respectively. Among the multi-headed
lines, the best performance of 25.04 g/plant
was seen in line ‘Kh 1809 V’. Considerable
variability of performance and other traits was
also reported for sunflower starting materials
in other studies [26-27].

Tadmuns 3 Xapakrepuctuka JiHil BiTHOBHUKIB ()epTHIIBHOCTI COHSIIHKKY 33 LIHHUMH TOCHOJAPChKHUMHU O3HAKaMH,

2023-2024 pp.

Table 3 Characterization of the sunflower lines - fertility restorers by valuable economic traits, 2023-2024.

Tinis / Lines o ol(:ffp?lfyﬁ’ii?olgénce Maca 1000 naciaus, r / Bwicr omii B HaciuHi,% /
p Y ’ 1000 seed weight, g Seed oil content,%
g/plant
JI'B* / LHV* 20,39 423 53,91
X0013B /Kh0013V 40,98 75,8 44,53
X1803B*/
Kh1803V* 19,39 49,6 49,22
X1807B / Kh1807V 42,32 54,0 43,55
X1809B* /
Kh1809V* 25,04 36,0 49,16
X1818B /Kh1818V 25,99 38,5 39,54
X06134B* /
KhO6134V* 12,31 28,0 45,73
X720B* / Kh720V* 18,87 39,5 45,18
X4413B* /
Kh4413V* 10,16 28,0 47,18
cepezane / Mean 22,0 40,8 45,1
JII'B* / LHV* 3,3 4.8 2,4

IIpmmitka: * - rimscti popmu
Note: * - branched forms

Takox minist JI'B 3HauHO BiApi3HSIAach Bij
IHIIKMX 3a BMicTOM ol B Haciuai — 53,91%, mo €
JIOCUTh BUCOKHM 3HAueHHSAM. Y CEpeIHbOMY Y
BHBYEHHMX JiHI BMicT omii craHoBuB 45,10%.
BiporiHo BHCOKI 3Ha4eHHs 3a €0 O3HAKOIO
BusiiieHo y miHid X 1803 B (49,22%) i X 1809 B
(49,16 %). HuzbkuMm BMicTOM OIIii BiIpi3HsIAcCh

In addition, line ‘LHV’ line significantly
differed from the others in terms of seed oil
content — 53.91%, which is a rather high value.
The mean oil content in the studied lines was
45.10%. Significantly high values of this trait
were detected in lines ‘Kh 1803 V’ (49.22%)
and ‘Kh 1809 V’ (49.16%). Early-ripening line
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panapocturiia X 1818 B (39,54 %).

3a wMacoto 1000 HaciHMH Big3HA4YEHO
pizHOMaHITTS B Mexkax 28,0— 75,8 1, mpu 1ipoMy
HaiiBuIle 3HadyeHHs Mana mHig X 0013 B — 758 1,
sIKa MOKE TIPEICTABIATH 1HTEpEC IS CENIeKINl Ha
KpynHoIutigHicte. Pesynsratm Hocamp Ta imH.
MTOKa3aly, o BixOip JiHik 3a Macoro 1000 HaciHuH
CTBOPIOE MOXKJIMBOCTI [UIi OTPHMAaHHS HOBHX
KPYIMHOIUTIAHUX T10pHIiB COHAIHUKY [29].

TakuM 4uHOM, 32 pe3yNbTaTaMU AOCIHIIKEHb
(2023-2024 pp.) BUIIICHO IiHHI OIHOKOIITHKOBI
TiHI{-BiTHOBHUKHK (EepPTUIBHOCTI COHSAMIHUKY X
1807 B i X 1818 B, 3 TpuBaJIiCTIO BEereTaiiiHOTO
nepiomy 90 i 96 ni6 Ta mepiogom uBitiaag 19 1 15
M0 BiAMOBIAHO, IO TOENAHYIOTh BUCOKHH DPiBEHBb
nponyktuBHocTi (42,32 1 25,99 r/pocnumny,
BiJIIIOB1/THO) 3 CTIMKICTIO 10 30yIHUKA
HECIpaBXHBKOi OopomHUCcTOI pocu. Oxe minii X
1807 B i X 1818 B MoxHa peKOMEHAyBaTH, SIK
BUXIJIHUI Marepiai sl CeNeKIiiHol poOoTH.

Vnerpapanspocturna miHis X 1807 B i
pannpocTumia JiHiE X 1818 B, ki €
OJTHOKOIIMKOBUMH (hOpMaMu, 3 BUCOTOIO POCIHHH
124,0 i 136,6 cM BiAmMOBiAHO, TTEPEBUININ JiHii-
tectepu X 720 B 1 X 4413 B 3a mpoayKTHUBHICTIO.
Panurocturm mimii X 1803 B 1 X 1809 B, mo
HaJIeKaTh JI0 TULTICTUX (OpPM, 3 BUCOTOIO POCIHHU
1194 cm 1 96,1 cM BiADOBIAHO, Maiu
MPOAYKTUBHICTh POCIMHH Ha PiBHI JiHIKA-TECTEPiB,
a 3a BMICTOM OJii B HaciHHI JIOCTOBIpHO iX
HEPEBUIIINIIN.

B mompoBux yMmMOBax JIiHIii-Bi[THOBHHKH
(epTUIBHOCTI OIIHEHO Ha CTIHKICTh 110 30yIHUKA
HecrnpapxHboi OopomrHucTOi pocu. Jliwis JII'B
MaJa CTIMKICTh 0 XBOpoOW Ha piBHI 7 OauiB, iHIII
BUBUeEHI JiHiT Oynu crilikumu (9 6anis). CTilKicTh
Ha piBHi 5 OaniB Bifi3Ha4eHO y JjiHii-rectepa X 720
B.

3a pe3ynbTaraMy MOJIbOBOTO BUBUCHHS JIiHII-
BITHOBHUKH  (DEPTUILHOCTI  COHSAIIHHUKY  OYyJI0
OIIIHEHO 32 MOP(OJOTIYHUMHU O03HaKaMu. BusiBieHO
YOTUPH JiHiI, SKi Malli TadyXeHHA, 3 HUX JiHisg X
1803 B nmme Oins BepxiBku Ta jiHii X 1809 B,
JI'B, X 06134 B 3a BCi€l0 BHUCOTOIO POCIIHHH.
JIiHii-BiTHOBHUKH (PEPTUIBHOCTI 3 PO3TATYKEHHAM
POCIIMHH MaloTh TIepeBard HaJ| OJHOKOIINKOBUMH,
3a0e3neuyoud  OuIbII  TpUBalie I[BITIHHA Ta
NPOAYKYBaHHS OibIIoi KibKOCTI munky. Jlinii X
0013 B, X 1807 B, X 1818 B, X 2301 B mamnu
OJTHOKOIIIMKOBI POCIHHH.

[lin wac Bereramii B yMOBax IiJBUIIECHOL
COHSYHOI  IHCONMI{i, JHIT 3  KOIIUKAMHU,
O0OCpPHEHUMH JIOHWU3Yy MalOTh OlUIbII BUIIOBHEHE
nponyktuBHe HaciHHA. Cepen  TOCHIIHKEHOTO
Marepiajiy BiA3HaY€HO MOJIOKEHHS KOIUKIB y JiHIN
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‘Kh 1818 V’ (39.54%) was noticeable for low
oil content.

The thousand seed weight varied within
28.0— 75.8 g, with the greatest weight of 75.8 g
in line ‘Kh 0013 V’, which may be of interest
for breeding for large fruits. Nosal et al.
demonstrated that the selection of lines by
thousand seed weight created opportunities for
developing new large-fruited sunflower hybrids
[29].

Thus, based on the results obtained in
2023-2024, valuable mono-headed sunflower
lines - fertility restorers ‘Kh 1807 V’ and ‘Kh
1818 V’ were identified; their vegetation lasted
90 and 96 days, respectively; their anthesis
duration was 19 and 15 days, respectively; they
combined high performance (42.32 and 25.99
g/plant, respectively) with resistance to the
pathogen of downy mildew. Therefore, lines
‘Kh 1807 V’ and ‘Kh 1818 V’ can be
recommended as starting materials for
breeding.

In ultra-early line ‘Kh 1807 V’ and early-
ripening line ‘Kh 1818 V’, which are mono-
headed forms, plants were 124.0 and 136.6 cm
tall, respectively, and these lines outperformed
the tester lines, ‘Kh 720 V’ and ‘Kh 4413 V in
terms of productivity. Early-ripening lines ‘Kh
1803 V’ and ‘Kh 1809 V’, which are branched
forms, with a plant height of 119.4 cm and 96.1
cm, respectively, showed plant performance
similar to that of the tester lines and were
significantly superior to the latter in terms of
seed oil content.

In the field, the lines - fertility restorers
were evaluated for resistance to the pathogen of
downy mildew. Line ‘LHV’ showed a 7-point
resistance to this disease; the other studied lines
were even more resistant (9 points). A 5-point
resistance was noted in the tester line (‘Kh 720
V).

The sunflower lines - fertility restorers
were also screened for morphological traits.
Four branched lines were identified; of them,
line ‘Kh 1803 V’ was branched only near the
top, while lines ‘Kh 1809 V’, ‘LHV’ and ‘Kh
06134 V’ were branched along the entire stem.
Branched lines - fertility restorers have
advantages over mono-headed lines, ensuring
longer anthesis and production of more pollen.
Lines ‘Kh 0013 V’, ‘Kh 1807 V’, ‘Kh 1818 V°,
and ‘Kh 2301 V’ had mono-headed plants.

During vegetation under increased solar
insolation, lines with heads turned downwards
have more filled productive seeds. As to head

75



X 1803 B, X 1807 B, X 1818 B obepuene 10 HU3Y
Pas3oM i3 CHJIBHUM BUKPHUBIICHHAM cTeOMNa, y JiHii X
1809B monoxeHHs KolIMKa OOCpPHEHE N0 HU3y 3
JIETKUM BHKpPHBICHHAIM ctebima; minii X 0013 B ta
JII'B manu xomwK HamiBOOEPHEHHI TOHHU3Y Pa3oM
i3 cTEOIOM.

Pa3om 3 1M, HeO6a)KaHOIO 03HAKOIO B YMOBAxX
Jlicocterry VYkpaiHnm € TO€gHaHHS Yy JIHIN
o0epuenux Ha 180" KOmMKIB 3 ONMyKIOK iX
¢dopMoI0, 110 3yMOBIIOE HAKOIMMYECHHS HAAMIPHOT
BOJIOTH TIPH JIOIIOBi¥M MOTOAI B MEpion M03piBaHHS
Ta CHOpHsi€ ypaKEHHIO KOLIMKIB cCipolo i Oinoro
rHusMd.  J{o miHIH, D0 ManM 37erTKa  OMyKITy
¢dopmy xommka, Bigaeceno minii X 0013 B, X 1803
B, X 1809 B. Jlinia X 1807 B mana cuiibHO OIyKITy
¢dopmy xommky, a miHis X 1818 B 3a dopmoro
KOIIIUKY 3 OOKY CiM’sIHOK OyJia fehopMOBaHa.

Omineno  minHii 32  MopdomoTiyHIMH
03HAaKaMH JIHCTKIB, a came KOJIbOpoM, (hopMoro Ta
PO3TalIyBaHHSAM JKWJIOK JIMCTKA, SIKi € O3HaKaMu
BUPI3HSUIBHOCTI JHIA Ta cOpuse iX imeHTH]IKaIil.
Jlinia X 1809 B mana pocnuHH 3 TUCTKAMU TEMHO-
3€JICHOTr0 3a0apBieHHs. 3a MyXUPUYACTICTIO JIUCTKIB
JMOCII/DKYBaHI  JHIT Maibke He BiOpPi3HSIUCH,
MAalo4X CIaOKuH piBeHb O3HAKH a00 ii BIICYTHICTb.

Bugineno miniro X 1809 B 3 cunbHO
YBITHYTOO (POPMOIO JIMCTA Y TIOTIEPEYHOMY PO3Pi3i,
0 € BAXKIMBOI O3HAKOIO JUIA  CEJIEKINi
TOJIEPAHTHHUX 0 3arylIeHHS TiOpHUIiB COHSIIHUKY.
Jlinisg X 1807 B mana 3aroctpeny GopMy BepXiBKH
JUCTa, 1HIII JIiHIT Mamu GopMy BEpXiBKHU JIHCTA Bif
BY3bKOTPHKYTHOI 10 IIMPOKOTPUKYTHOI.

[lpu epexToimHOMY THINI NPHUKPITUICHHS
JUCTKIB POCIIMHU MalOTh MEHIIHNH KyT Bij cTebia
HDK 3BUYaiiHWi, mo 3a0e3medyye Kpame ix
OCBITJICHHS B MOCiBi. B cenexniiiniii po6OTi JMiHii 3
epeKTOITHUM  THIIOM NPUKPIIUICHHS  JIUCTKIB
BUKOPUCTOBYIOTH  JJII  CTBOPEHHA  TiOpUiB,
MPUCTOCOBAaHUX ISl BHPOLIYBAaHHA B 3arylICHUX
mociBax. Bugineno minii X 1803 B, X 06134 B, X
1809 B 3 BHIIOK BHCOTOK BEPXIBKH IUCTA

BITHOCHO MIiCIli ~ TPHUKPIIUICHHA  JIUCTKOBOL
IUIACTHHU  (EpEKTOINHUM  THUN  TPUKPITUICHHS
JIMCTKIB).

OrnineHo MOp(OJIOTIYHI O3HAKY SA3UYKOBUX i
TpyO4acTHX KBITOK VY JiHIA COHSINHHUKY. Bci
JOCHI/DKYBaHI  JIHIT  Majad  OpPaH)KEBO-XKOBTI
SA3UYKOBI KBITKM 3a KOJbOPOM, HEHIUIbHI Ta
HIMPOKO-siiieBuAHI 3a (opmoro. TpyOuacTi KBITKH
MaJd ~ HasBHE  MPOAYKYBaHHS  IHJIKY  Ta
3a0apBJIeHHS JKOBTOIO KOJNbOpy. BinsHaueno miHii
X 1803 B ta X 1818 B i3 30BHIIIHIMHI JTHCTKAMH-
obroprkamu 3a (opmoro 4itko okpyrm. Jlinii X
0013 B, X 1807 B, X 1809 B, JII'B, X 2301 B

position in the studied lines, lines ‘Kh 1803 V’,
‘Kh 1807 V’ and ‘Kh 1818 V’ had heads turned
downwards and strongly curved stems; line ‘Kh
1809 V’ had heads turned downwards and
slightly curved stems; and lines ‘Kh 0013 V’
and ‘LHV’ had heads and stems half-turned
downwards.

At the same time, dome-shaped and
flipped over heads are an undesirable feature
for lines in the Forest-Steppe of Ukraine, as
they accumulate excessive moisture in rainy
weather during the ripening period, which
promotes spread of gray and white rots on
heads. Lines ‘Kh 0013 V, ‘Kh 1803 V’ and ‘Kh
1809 V’ had slightly convex heads. Line ‘Kh
1807 V’ had pronouncedly dome-shaped heads
and line ‘Kh 1818 V’ had heads deformed on
the achene side.

The lines were  evaluated for
morphological traits of their leaves, viz. color,
shape and location of the leaf veins, which are
distinctness traits helping to identify lines. Line
‘Kh 1809 V’ had dark-green leaves. The studied
lines had almost identically little knobbed
leaves: this trait was weakly expressed or
absent at all.

Line ‘Kh 1809 V’ was distinguished
because of strongly concave leaves in cross
section, which is an important trait for the
breeding of thickening-tolerant sunflower
hybrids. Line ‘Kh 1807 V’ had leaves with
pointed tips; in the other lines, leaf tip shapes
were from narrowly triangular to broadly
triangular.

With the erectoid attachment of leaves,
plants have a smaller angle from the stem than
usual, providing better illumination of them in
the crop. In breeding, lines with the erectoid
attachment of leaves are used to create hybrids
adapted for growing in thickened crops. Lines
‘Kh 1803 V’, ‘Kh 06134 V’ and ‘Kh 1809 V’
were distinguished due to a higher position of
leaf tips relative to the location of leaf plate
attachment (erectoid attachment of leaves).

Morphological traits of ray and disk
flowers were evaluated in the sunflower lines.
All studied lines had orange-yellow broadly
ovoid ray flowers, loose arranged. Disk flowers
were yellow and visibly produced pollen. Lines
‘Kh 1803 V’ and ‘Kh 1818 V’ with clearly
rounded outer involucral bracts were singled
out. Lines ‘Kh 0013 V’, ‘Kh 1807 V’, ‘Kh 1809
V’, and ‘LHV’, ‘Kh 2301 V’ had elongated
outer involucral bracts, and line ‘Kh 1807 V’
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Majgu BHUIOBXCHI 30BHIIIHI JINCTKH OOTOPTKH, a
minis X 1807 B 3 mOBroro BepXiBKOK Ta CBITIO-
3€JICHUM KOJILOPOM 30BHIIIIHIX JIUCTKIB OOTOPTOK.

3a po3MipoM CiM’SHKH TIPEACTaBICHI JiHIT
oymu npi6Hi (JII'B, X 1803 B) Ta cepemni (X 1807
B, X 1809 B, X 1818 B, X 0013 B). Cim’siHku mninii
X 1809 B wmamm Bumorxeny ¢dopmy. JliHil 3
BUJIOBXEHOI0 (POpMOIO, Ha BiAMIHY Bil OKPYTIUX
¢opM, MarOTh TepeBary 3a KUIbKICTIO HACiHHUH B
KOLIMKY, 3a0e3nedytoud Oinblly NpOAYKTUBHICTH
pociuHHA. 3a OCHOBHUM KOJBOPOM CiM SHOK BCi
NpEACTABICHH] JiHII Maiu 4opHEe 3a0apBiCHHS.
Jlinii X 2301 B, X 1803 B, X 1807 B ta X 1818 B
MaqH CIM'SHKY YOpHOTO KOJBOPY 3 Ciabo
BUPKEHUMH CIPAMH CMYTaMH TI0 Kpasx Ta MiX
kpasmu. X 1809 B, X 0013 B, JII'B mana cim’sHKu
YOPHOTO KOJILOPY 0€3 CMYKOK.

TakpuM YMHOM, BH3HAYEHO BIJAMIHHICTD
HOBHX TiHIH-BITHOBHUKIB (depTrIBHOCTI
COHSIIIHUKY 32  MOpPQOJOTIYHMMH  O3HAKaMHu

pocnuHHU, cTebia, JHCTKA 1 KOMIMKA, IO A€
MOXJIMBICTB iX ifeHTH(]iKamii Mpy BUKOPUCTaHHI B
CEJIEKLIHHHUX Mporpamax.

3a pe3ynbTaraMH eKCIIEPTHOI OLIHKH B
HarmionanmsHOMY TIEHTpI TEHETHYHUX PECYpCiB
pociauH Ykpainu JdiHid consmHMKy X 1803 B, X
1807 B, X 1809 B, X 1818 B miaTBepkeHO BUCOKI
MOKAa3HUKM LIHHUX TOCHOAAPCHKUX O3HAaK Ta
CTIMKICTh 110 OIOTMYHMX YWHHHKIB Yy IiHIA B
nopiBHsiHHI 31 Tecrepamu. Jlimii X 1807 B
(UE0101437), X 1818 B, (UE0101435), X 1803 B
(UE0101438), X 1809 B (UE0101436) BriiroueHO
no bBanky pecypciB pociauH Ykpainu (noBifka
HOI'PPY Ne 387 Bim 15.11.2023 p.) BoHH
3apeecTpOBaHi K DKEpea, M0 MOEIHYIOTh O3HAKU
NPOAYKTUBHOCTI Ta SKOCTI 3 CTIHKICTIO [0
HECIPaBXKHBOI OOPOITHUCTOI POCH.

BucHoBkn.

BusHayeHo O3HAaKM BIAMIHHOCTI HOBHX
THIH-BITHOBHHUKIB (EPTUIIBHOCTI COHSIIHUKY 3a
MOp(DOJIOTIYHIMH  O3HAaKaMW POCIUHH, cTelna,
JUCTKA 1 KOIIMKA Ta iX Pi3HOMAHITTS 3a O3HAKaMH
MPOAYKTUBHOCTI Ta BMICTY OJIii B HACIHHI.

3a piBHEM TNPOAYKTHBHOCTI  BHAIJICHO
PaHHBOCTUINI  JIiHii-BiIHOBHUKU  (EPTHIBHOCTI:
omHoxomukosi Jminii X 0013 B 1 X 1807 B (40,98 i
42,32 T BIAMNOBIZHO) 1 0araTOKOIIMKOBY JIiHIIO X
1809 B (25,04 1). 3a BMmicTOM oOmii B HaciHHI
Buainero ainiro JII'B i1 3sHauennsm o3uaku 53,91 %.
3a macoro 1000 HaciHMH HaWBUIIE 3HAYCHHS Maja
miHig X 0013 B — 75,8 1, sika MOXKe TIPEICTABIISATH
iHTepec [UIsl CeNeKLil Ha KPYMHOIUT THICTb.

Bunineno LiHHI JIHIT-BIIHOBHUKHA
¢deprunbHOCTI consimauKy X 1807 B 1 X 1818 B 3
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had light-green outer involucral bracts with
elongated tips.

As to achene size, the lines under
investigation had small (‘LHV’, ‘Kh 1803 V’)
or medium (‘Kh 1807 V, ‘Kh 1809 V’, ‘Kh
1818 V’, ‘Kh 0013 V’) achenes. In line ‘Kh
1809 V’, achenes were elongated. Lines with
elongated achenes, unlike those with rounded
ones, have more seeds per head, ensuring better
plant performance. As to achene color, all
presented lines had black achenes. Lines ‘Kh
2301 V’°, ‘Kh 1803 V’, ‘Kh 1807 V’, and ‘Kh
1818 V’ had black achenes with weakly
pronounced gray stripes along and between the
edges. Lines ‘Kh 1809 V’, ‘Kh 0013 V’ and
‘LHV’ had black achenes without stripes.

Thus, the distinctness of the new
sunflower lines- fertility restorers was
determined by morphological traits of the plant,
stem, leaf, and head, enabling identification of
the lines when used in breeding programs.

According to the results of expert
evaluation by the National Center for Plant
Genetic Resources of Ukraine, sunflower lines
‘Kh 1803 V’, ‘Kh 1807 V’, ‘Kh 1809 V’, and
‘Kh 1818 V’ were confirmed as having high
values of valuable economic traits and
resistance to biotic factors compared to the
testers. Lines ‘Kh 1807 V’ (UE0101437), ‘Kh
1818 V’, (UE0101435), ‘Kh 1803 V’
(UE0101438), and ‘Kh 1809 V’ (UE0101436)
have been added to the Bank of Plant Genetic
Resources of Ukraine (NCPGRU certificate No.
387 dated 11/15/2023); they are registered as
sources that combine performance and quality
traits with resistance to downy mildew.

Conclusions.

The distinctness traits, i.e. morphological
traits of the plant, stem, leaf and, and head were
investigated in the new sunflower lines - fertility
restorers; their diversity in terms of performance
characteristics and seed oil content was
evaluated.

By performance, the following early-
ripening lines - fertility restorers were
distinguished: mono-headed lines ‘Kh 0013 V’
and ‘Kh 1807 V’ (4098 and 4232 g,
respectively) and multi-headed line ‘Kh 1809 V’
(25.04 g). As to seed oil content, line ‘LHV’ was
distinguished (53.91%). Line ‘Kh 0013 V’ had
the greatest thousand seed weight of 75.8 g;
hence, it may be of interest for breeding for large
fruits.
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TPHUBAJIICTIO BereTarliitnoro mepiomy 90 i 96 mi6 ta
nepiogoM mBiTiHHA 19 1 15 ni0 BiAmoBigHO, IO
MOEAHYIOTh BUCOKHH PpiBEHb MPOXYKTHBHOCTI
(42,32 1 25,99 r BiAmoBimHO) 31 CTIHKICTIO 0
30y/THHKa HECTIPAaBKHBOI OOPOITHHUCTOI POCH.

Bugineno pannbocturii niHii X 1803 B i X
1809 B, mo Hamexars mo TLLIICTHX (opMm, 3
TPUBAIICTIO TEPIONy «CXOmU-IBITIHHI» 54 Ta 56
0 BIATIOBIAHO, BOHU Majd MPOAYKTUBHICTh
POCMHU Ha piBHI JiHiii-TectepiB (19,39 ta 25,04 T
BIJIITOBIZTHO), a 32 BMICTOM OJIii B HACIHHI BIpOTiIHO
ix mepeBummim (49,22 ta 49,16% BianoBinHo).

3a pe3ynpraTamMmu eKCTepPTU3U B
HamionanmsaoMmy LleHTpi TreHeTHYHMX pecypciB
pociuH YKpaiHW JIiHIi-BiTHOBHUKH (DEpTHIHHOCTI
consimrauky: X 1807 B, X 1818 B (omHOKOIIHMKOBI)
ta X 1803 B, X 1809 B (OararokomukoBi)
nepepunid - JiHifo-rectep X 720 B 3a
MPOAYKTUBHICTIO Ta IHIIUMH  CEIEKIIHHUMHU
o3Hakamu. JIiHil BkroueHo a0 baHKy reHeTHUHUX
pecypciB pocnuH YKpaiHu.

The valuable sunflower lines - fertility
restorers, ‘Kh 1807 V’ and ‘Kh 1818 V’ with
vegetation periods of 90 and 96 days and anthesis
periods of 19 and 15 days, respectively, were
selected; they combined high performance (42.32
and 25.99 g, respectively) with resistance to the
pathogen of downy mildew.

Early-ripening lines ‘Kh 1803 V’ and ‘Kh
1809 V’, which are branched forms, with the
"emergence-anthesis" periods of 54 and 56 days,
respectively, were identified; they yielded as
much as the tester lines (19.39 and 25.04 g,
respectively) were significantly superior to the
latter in terms of seed oil content (49.22 and
49.16%, respectively).

According to the results of the examination
by the National Center for Plant Genetic
Resources of Ukraine, sunflower lines - fertility
restorers ‘Kh 1807 V’, ‘Kh 1818 V’ (mono-
headed), ‘Kh 1803 V’, and ‘Kh 1809 V’ (multi-
headed) were superior to the tester line (‘Kh 720
V’) in terms of performance and other breeding
traits. The lines have been added to the Bank of
Plant Genetic Resources of Ukraine.
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