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Tema guceprauii:
1. DEHOTUITYBAHHS HACIHHSA COHALIHUKY 3 BUKOPUCTAHHSM IHCTPYMEHTAJIbHMX METO/IIB

2. Phenotyping of Sunflower using instrumental methods

Pedepar/anoTamis:

1. Consimnuk (Helianthus annuus L.) € ogHieto 3 NpoBigHUX OJIIMHUAX KyJbTYP CBIiTY Ta BaXJIMBOIO CUPOBUHOIO [1J14
Xap4oBOi, KOHIUTEPCHKOI i1 MPOMUCIIOBOI ray3seil. JI71s1 cesnekii KOHIUTEPChKOrO HAIPSIMY OCOOIMBE 3HAUE€HHS
MarTbh MOpdOJIOTivHi Ta Pi3rKo-MexaHiuHi XapaKTepUCTHUKYU HACiHHS, OJHAK HU3Ka O3HAK oro popmMu Ta
MEXaHi4YHOI MilIHOCTI 3a/IMIIAE€ThCSI HEJOCTAaTHBO AOCIIKEHOI0. MeTo10 pob0TH 6YJI0 YIOCKOHAJIEHHS (PEHOTUIIOBO]
OLIiHKHU JIiHi/l COHSIIIHUKY LJISIXOM PO3PO0JIEHHS IHCTPYMEHTAJIbHAX METOJVIK TOUHOTO BUMIPIOBaHHS
MopdOJIOTiYHMX O3HAK HACIHHS, iX iHTerpauii 3 TpaANIiiHIMY METOIaMH Ta CTBOPEHHSI 03HAKOBO1 KOJIEKIIii /1151
CeJIeKUiHUX i FeHeTUYHUX JOCiIKeHb. JlociipkeHHsl BUKOHyBanu y 2022-2025 pokax Ha 6a3i IHCTUTYTy osliiHUX
KyabTyp HAAH Vkpainu. Marepiasiom 6y/u KoJIeKiliHi siHii coHsamHauKy Ta riopuau Fo. Bukopucrazo 1nosbosi,
71260paToOpHi, MOPHOMETPUYHI Ta CTATUCTUYHI METOIU. MOp(pOMETPHYHI TOKA3HMKY BU3HAYAJIH 32 JOTIOMOTOI0

uudposoro aHanisy pororpadiit HaciHHS, a MeXaHidYHy MilIHICTb OIiHIOBAJIM 32 CUJIOI0 PYHHYBaHHS O00JIOHKU.



BcTaHOBJIEHO 3HAYHY F€HOTUIIOBY Ta €KOJIOTIYHY MiHJIMBICTh MOP(OJIOTIYHMX O3HAK HACIHHS, a TAKOX iCTOTHUN
BIUJIMB IIOTOJIHUX YMOB Ha ix ¢opMmyBaHHs. [TokazaHo, 110 TOBXUHA, IIMPYHA, TOBIIMHA, II0mA Ta GpopMa HacCiHHS
MOXYTb BUKOPUCTOBYBATUCS SIK iHpOpMaTUBHI KpUTepii ceseKkuiHoro fo6opy. Yeplie 3alipOIIOHOBAHO CUCTEMY
KiJIbKiCHOTO onucy (OpMH HacCiHHS Ha OCHOBi TEOMETPUYHHUX [IAPAMETPiB LU(PPOBOro 300pakKeHHs Ta PO3POOIIEHO
kiacudikauilo 3a BeJIMYMHOIO allikaJbHOTO KyTa. BCcTaHOBJIEHO, 10 1€l IOKa3HUK € CTabiIbHOI0 XapaKTepUCTUKOIO
$opMU HaCiHUHMU ¥ IPUIATHUN [1J1S1 ONIMCY CeJIeKLifHOTro MaTepiasy. BUusiBJIeHO 3aKOHOMIPHOCTI yCIIaIKyBaHHS
MOp(OMeTPUYHUX i (Pi3UKO-MeXaHIYHMX O3HaK Y ribpuzis Fo Ta 1OCTOBIpHI KOpesLiiHi 3B's13KM MiXK CUJIOI0
PYMHYBaHHS, MacoIo 4/1pa, Macolo HACiHHY, NIJIOLIEI0 Ta iHMMMHU NMOKa3HUKaMU. [10Ka3aHO MO>KJIUBICTh
BUKOPUCTAHHS MaCHU S7Ipa SIK HEMIPSIMOTrO KPUTEPIIO OL[iHIOBAHHS MeXaHiYHOiI MiIHOCTi HaciHHs. KiacTepHuil aHani3
IO3BOJIMB BUIINTY IPYIU JIiHiN i3 KOHTPACTHUMU XapaKTE€PUCTUKaMU HACiHHS Ta CPOPMYBATH O3HAKOBY KOJIEKLIiIO
17151 ceJIeKLiHOi po6oTu. [IpakTH4He 3HaYEHHS POOOTHU IOJISITA€ Y BIPOBAIPKEHHI METOIMK HUPPOBOTrO
dheHOTUIYBaHHS, SIKi HiIBULIYIOTh TOYHICTb i BiITTBOPIOBAHICTb OLiHIOBAHHS, 3MEHIIYIOTh BIIJINB JIIOACHKOTO PakTopa
Ta IIPUCKOPIOIOTH NOOIp cesekuiiiHoro matepiany. OTpuMaHi pe3yabTaTd MOXYTb OYTH BUKOPUCTAHI 17151 CTBOPEHHS

Be]II/IKOI'[I[iILHI/IX COpTiB KOHIUTEPCHKOT'O HAIIPAMY Ta BOLOCKOHAJIEHHS CeﬂeKHiﬁHHX Iporpam.

2. Sunflower (Helianthus annuus L.) is one of the world's leading oilseed crops and an important source of raw
materials for the food, confectionery, and industrial sectors. Seed morphology and mechanical properties are of
particular importance for confectionery sunflower breeding, while many aspects of seed shape and mechanical
strength remain insufficiently studied. The aim of this study was to improve the phenotypic evaluation of
sunflower lines by developing instrumental methods for accurate measurement of seed morphological traits,
integrating them with conventional assessment approaches, and creating a trait-based collection for breeding and
genetic research. The study was conducted during 2022-2025 at the Institute of Oilseed Crops of the National
Academy of Agrarian Sciences of Ukraine. Collection lines and Fo hybrids were evaluated using field, laboratory,
morphometric, and statistical methods. Seed morphometric traits were determined by automated digital image
analysis, while seed mechanical strength was assessed by measuring the force required to fracture the hull.
Considerable genotypic and environmental variation in seed morphology was identified, and weather conditions
were shown to significantly influence seed development. Seed length, width, thickness, area, and shape were found
to be informative criteria for breeding selection. A novel quantitative approach to seed shape characterization
based on geometric parameters of digital images was developed. A classification system based on the apical angle
was proposed, demonstrating that this parameter is a stable and reliable descriptor of seed shape. Inheritance
patterns of morphometric and mechanical traits in Fo hybrids were determined, and significant correlations were
identified between breaking force, kernel weight, seed weight, seed area, and other characteristics. Kernel weight
was shown to be a promising indirect indicator of seed mechanical strength. Cluster analysis distinguished groups
of lines with contrasting seed characteristics and enabled the development of a trait-based germplasm collection.
The proposed digital phenotyping methods improve the accuracy and reproducibility of seed evaluation, reduce
human subjectivity, and accelerate breeding selection. The obtained results can be applied in breeding programs
aimed at developing large-seeded confectionery sunflower varieties and improving the efficiency of sunflower
breeding.
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PeecTpartop IOpuenko TetsiHa AHaToiiBHA
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