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IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COO0M: XapkiBCchbKMil HalliOHAIbHUI YHiBepcuTeT iMeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205
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Tema gucepranii:
1. HepeII‘YMOBI/I reHeTUYHOTI'O IOJIiNIIeHHS MNIMEHUIb OOHO3EPHSAHOK

2. Prerequisites for genetic improvement of einkorn wheat

Pedepar:

1. @y Xao. [TeperyM0oBY reHETUYHOTO IOJIIIIEHHS MIIIEeHUIb OIHO3epHSIHOK. — KBamigikaniliHa HaykoBa po6oTa Ha
IpaBax pykonucy. JlucepTallist Ha 300yTTs HAyKOBOTO CTyIIeHs! loKTopa ¢inocodii y ranysi 3Hans 09 Biosoris 3a
crienianbHicTio 091 Biosorist — XapkiBCcbKUi HallioHaNbHUI yHiBepcuTeT imeHi B. H. Kapasina, Xapkis, 2024. Pob6oty
BMKOHAHO Ha Kadepi reHeTUKU Ta LUTOJIOTI XapKiBChbKOro HallioHaJIbHOro yHiBepcuteTy iMeHi B. H. Kapasina Ta B
Jaboparopii inTpoayKuii Ta 36epiraHHs reHeTUYHUX PecypciB pocauH [HCTUTYTY pocavHHULTBA iMeHi B. 5. IOp'eBa.
[Mmenuns ogHo3epHsaHKa Triticum monococcum L. — mKepesio 310poBoi ixi, cTillka 10 6i0TUYHUX Ta a6i0TUYHUX
YMHHUKIB CepelOBUIIA, HE IOTpebye 3aC00iB XiMIYHOTO 3axXMUCTy. Lle 06yMOBIIIO€ NOLiNBHICTS ii BiApOIKEHHS B
CiJIbCBKOMY FOCIIOJIAPCTBI. AJie IEPEMKOA0I0 N0 ii MNUPOKOro BIPOBAIKEHHS € HU3bKA BPO>KANHICTD, BAXKKU
BMMOJIOT 3€PHA, JIAMKIiCTb KOJ10Ca. EQEKTHBHICTh BUKOPUCTAHHS OJHO3EPHIHKM BU3HAYAETLCS CTYIIEHEM
(PEeHOTUNOBOI Ta FEHETUYHOI BUBYEHOCT] POCIMHU. MeTOI0 NOCiIKeHHs 0yJI0: OLiHUTY (PEHOTUIIOBI
XapaKTEePUCTUKU 3Pa3KiB OQHO3EPHAHKY Ta 3'CyBaTU TUII YCIIAAKYBaHHA i PiBHA yCIIaJIKOBYBAHOCTI rOCIIOAPCHKO

3HAYYIIUX O3HAK B 3aJIESKHOCTI Bif] CE30HHOTO CTPOKY BUCIBaHHS Ta HANIPSIMY CXPEIyBaHH4. Y pe3yJbTaTi



IOCJIiIPKEHb BCTAHOBJIEHO, 11O B MIPOLIEC JOMECTUKALlil 3MEHIINIMCS BUCOTA CTE0J1a Ta BEPXHbBOTO MiXKBY3J14,
30iJIBMNIKCS TTIOKAa3HUKU «Maca 3epHa 3 KoJsioca», «maca 1000 3epeH», Ta «KiJIbKiCTh JIHiB IO KOJIOCIHHSI»; HE
3MIHMJINCS [TOKA3HUKY MTOTEHIIMHOI IPOIYKTUBHOCTI «Maca KOJIOCA» Ta «KiJIBbKICTb KOJIOCKIB y KOJIOCI», IIPOTE
MIOKa3HMK peasisalii [bOro NOTEeHLiaTy «KiJIbKiCTb 3€PEH Y KOJIOCi» 3MEeHMUBCS. [JUKUM popmaM BIACTUBUMI
03VMUI1 TUII PO3BUTKY, KyJIbTYPHUM — SAPUH, IOMiIHYy€ O3MMUIA TUII PO3BUTKY. BiIMIHHOCTI MiIXX LIMMU IrpyniaMy BUZIiB
OJJHO3EPHSIHKY KOHTPOJIIOIOTHCSI OTHMM-TIBOMA reHaMU i3 CuibHUM edeKTOM. BimMiHHOCTI MiXX 3pa3kaMu
OJIHO3EPHSHKM 32 BUCOTOIO POCJIMHU 3yMOBJIEHI OJIHUM I'OJIOBHUM I'€HOM i3 Pi3HUM CTyIIEHEM JJOMiHYBaHHS, a
TaKOX aJUTUBHUM €(EKTOM r'eHiB. YCIaJKOBYBAHICTb BUCOTH POCJIMHU Y MOZEJIi TOJIOBHOTO reHa CTaHOBUTh 97-100
%, He BUSIBJISIE PELIUIIPOKHOTrO ePeKTy i IPaKTUYHO He 3aJIeKUTh Bifl Ce30HY 10CIiBY. [IpOsIB IpOAYyKTUBHOI
KYLIMCTOCT] 3aJIeXKUTD Bifl yMOB BereTallii Ta y riopusis J€eMOHCTPY€E PELUIIPOKHUM eeKT yCraKyBaHHS.
BigMiHHOCTI MiXX 3pa3kamy KOHTPOJIIOIOTLCS ABOMA I'OJIOBHUMY T'€HAMU i3 Cepielo MoJIireHis. YCraakoByBaHICTh
KYLIMCTOCTi B PELUIIPOKHMX KOMOiHALisIX cTaHOBUTH 68-711 84-92 % BinnosinHo. BigMiHHOCTI 32 3a6apBiIeHHSIM
KOJIOCA KOHTPOJIIOIOTHCS ABOMA l'eHaMU 3 CUJIbHUM e(eKTOM i CUCTEeMOIO II0JIireHiB; YCI1aJKOBYBaHICTb 32 OCIHHBO]
ciBO6U cTaHOBUTB 97-99 %, 3a BECHSIHOI 67-72 % 3a BifICYTHOCTi peLIUIIPOKHOrO e(eKTy. Y KJlaCTepPHOMY aHali3i
3pa3Ku pO3iINiucs Ha TpU Kiactepu. [lo mepuoro kjiacrepa yBiiui Bei 15 3paskiB qUKHUX OJJHO3E€PHSIHOK, 110
Hasexxatb 110 T.boeoticum i T.urartu. llei kyactep € HallKpanyMm 3a cCepeHiM 3HaYeHHSIM TOBKUHU KOJI0Ca i
KiJIBKICTIO 3epeH y KoJsioci. Jlo Apyroro kyiactepy yBiuiy eguauil 3pa3ok numenuni Cineokoi (T.sinskajae var.
sinskajae) Ta 3pasku T. monococcum: MV Alkor, yotupu 3pasku 3 Cupii Ta oguH 3 YropmuHu. Lleit knacrep
XapaKTepU3y€EThCsl HAMHMKYMMU CEepeHIMU 3HaYeHHSIMU IOBKMHY BEPXHbOTO MXKBY3J151, BUCOTHU CTE6IIa,
I71iBYaCTOCT] i HANOINIbIIMM 3HAUYEHHSIM Macy TUCSYi 3epeH. PelTa 3paskiB yBIfIIIY 40 TPETHOTO KjlacTepa 3
HaMOiIbIIMMU CEPEIHIMIU 3HAYE€HHSIMMU KiIbKOCTi KOJIOCKIB y KOJIOCi, Macy OJIHOTO KOJI0Ca, MaCH 3€PEH 3 OJIHOTO
KoJloca. 3a pe3yabTaTaMU JOCiIKeHHS 3p00JIeHO MPaKTUYHI peKoMeHallii a1s cenexuii. Kiao4osi ciosa:
MIIEHULIS] OIHO3ePHSHKA, (isoreHis, MmopdosioriyHa 03HaKa, II0/Il04iCTh, 03€PHEHICTh KOJIOCKiB, Maca 1000 3epeH,
KJIaCTEPHUI aHasli3, NOPiBHIBHUI aHali3, PiCT i pO3BUTOK POCJINH, MIBUMKICTb PO3BUTKY, SIPiCTh, poTONEpiofnYHA

YYTJIMBICTb i HEYYTJIMBICTb, afallTallis, FEHOTUIIHI BiMIHHOCTI, MiHJIMBICTb.

2. Fu Hao. Prerequisites for genetic improvement of einkorn wheat — A qualifying scientific work on the rights of a
manuscript. Dissertation for the degree of Philosophy Doctor in the field of knowledge 09 Biology, speciality 091
Biology — V.N. Karazin Kharkiv National University, Kharkiv, 2024. The work was carried out at the Department of
Genetics and Cytology of V.N. Karazin Kharkiv National University and at the Laboratory of Plant Genetic
Resources Introduction and Storage of the Plant Production Institute named after V.Ya. Yuriev of National
Academy of Agrarian Sciences of Ukraine. The einkorn wheat Triticum monococcum L. is a source of healthy food,
resistant to biotic and abiotic environmental factors and does not require chemical protection. This makes it
advisable to revive in agricultural production. However obstacle to it widespread adoption is its proximity to its
wild ancestors: low yields, difficult threshing, brittle rachis. The effectiveness of using the einkorn is determined by
the degree of phenotypic and genetic study of the plant. The aim of the study is to evaluate the phenotypic
characteristics of einkorn wheat accessions and to find out the inheritance patterns and the heritability level of
economically important traits depending on the sowing time and crossing direction. The research found that in
the process of the einkorn wheat domestication, the stem height and length of the upper internode decreased, the
indices "grain weight per ear”, "weight of 1000 grains" and "day number before heading" increased; the indices of
potential productivity "ear weight" and "spikelet number per ear" did not change but the indicator of this potential
realisation “the grain number per ear” decreased. Wild accessions are characterised by winter growth habit while
the cultivated accessions are characterised by spring one with winter growth habit dominating. The differences
between these groups of species are controlled by one or two genes with a strong effect. The differences between
the einkorn accessions in plant height are due to a single main gene with different dominance degrees as well as
the additive effect of genes. The heritability of plant height in the model of the main gene is 97-100 %, does not
shows a reciprocal effect and is practically independent of the sowing season. The productive tillering level
depends on the growing conditions and demonstrates in hybrids a reciprocal inheritance effect. The differences
between the accessions are controlled by two main genes with a series of polygenes. The heritability of tillering in



reciprocal combinations is of 68-71 % and 84-92 %, respectively. The differences in ear colour are controlled by
two genes with a strong effect and a polygene system; the heritability in autumn sowing is 97-99%, in spring
sowing 67-72 % in the absence of reciprocal effect. In the cluster analysis, the accessions were divided into three
clusters. The first cluster included all 15 studied accessions of wild einkorn wheat belonging to T. boeoticum and T.
urartu. This cluster is the best in terms of the average ear length and the grain number per ear. The second cluster
includes a single accession of the Sinskaja wheat (T. sinskajae var sinskajae) and the accessions of T. monococcum:
MV Alkor, four accessions from Syria: and one from Hungary. This cluster is characterised by the lowest average
values of upper internode length, stem height, hullness and the highest value of thousand grain weight. The rest of
the einkorn accessions were included in the third cluster with highest average values of the spikelet number per
ear, weight of one ear and grain weight per ear. Based on the results of this study, practical recommendations for
breeding were made. Keywords: einkorn wheat, phylogeny, morphological trait, fertility, ear grain count, weight of
1000 grains, cluster analysis, comparative analysis, plant growth and development, developmental rate, springness,
photoperiodic sensitivity and insensitivity, adaptation, genotypic differences, variability.

Jep>kaBHHHM peecTpauiliHuii Homep [IiP:

IIpiopuTeTHHH HanpsSIM PO3BHTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIUHOr0, CyCHiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€e3Me4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY
CYyCIIiIbCTBA i Jep>kaBu

CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaLiHHOI JiSIIBHOCTI: TexHOIOrYHE OHOBJIEHHS Ta
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https://doi.org /10.26565 /2075-5457-2022-39-1.

e Hao Fu, R.L.Bohuslavskyi, L.O.Atramentova. Inheritance of plant height in einkorn wheat by results of
segregation analysis. Turk J Field Crops. 2022, 27(2), c. 256-264. https:/ /doi.org /10.17557 /tjfc.1177457.

o @y Xao, )Kmypko B.B. 'eneTn4Hi MexaHi3MH1 CTiIKOCTI MIeHUI]i OJHO3EPHSIHKY [0 NaTOT€HHUX OPraHi3MiB.
Marepianu 5-i MixkHaposHOi HaykoBoi KoHepeHLii «CydacHa 6i0J10risl pOCIMH: TEOPETUYHI Ta IPUKJIAIHI
acnekTu», npuceg4yeHoi 130-piudto kadenpu ¢iziosorii Ta 6ioximii pocsiuH Ta MmikpoopranismiB XapKiBCbKOTO
HanjoHasbHOrO yHiBepcutety imeHi B.H. Kapagina, XapkiB (Ykpaina), 12-13 motoro 2020 p. Xapkis. 2020. C.
57-59.

o Oy Xao, Poxkos P.B. [TmeHu1s1 OHO3EPHSIHKA SIK KyJIbTypa JJ1s1 3T0POBOro xap4yyBaHHs. Marepianu
[TlizcymKoBOi HayKOBOi KOH(pepeHLlii NpodecopCchbKO-BUKIAALBLKOTO CKIIaAy Ta 3400yBaviB CTYNEHIB
XapKiBCbKOro HalioOHaJILHOTO arpapHoro yHisepcuteTy 17-18 6epesnst 2020 poky. Xapkis. 2020. C. 181-183.

e Fu Hao, Lyutenko V.S., Zhmurko V.V., Boguslavsky R.L. Phenotyping of the Eincorn wheat gene pool
accessions based on multivariate analysis. MaTepuasbl MeXIyHapOJLHOU Hay4HOU KOH(pepeHun "Current
problems of plant physiology and genetics", dedicated to the 75th anniversary of the Institute of Plant
Physiology and Genetics of the National Academy of Sciences of Ukraine. P. 55-57.



o Oy Xao. YcnasKyBaHHSI JAMKOCTI Ta 3a6apBJleHHs Kosioca y riopupis F1 nieHnuii ojHO3epHSHKU.
MixHaponHa HayKoBa iHTepHET KOH(EepEeHIlisi MOJIOAMX BUEHUX «AKTyaJbHi Ip0o6ieMU POCIMHHUIITBA B
YMOBax 3MiHHU KJIIMaTy», 26-27 x0BTH4 2022. C. 102-104.

e Fu Hao. Water-holding capacity of the leaves and ears of the einkorn. 15-a mixzyHapoiHa KOH(pepeHIIis
MOJIOJUX yueHUX 3 6iosorii “Biosioris — Big MoseKkyiu 1o 6iocdepu’, opraHizoBaHa 6i0710TiYHUM (PaKyJIbTETOM
XapKiBCbKOTO HalliOHAJILHOTO YHUBEpcUTETY imeHi B H. Kapa3zina i HayKOBUM TOBapUCTBOM XapKiBCBKOTO
yHiBepcurety 24-26 moToro 2021 poky.

o ®y Xao. ludepenuianis oqHO3epHSIHOK 3a BOJOYTPUMYBaIbHOIO 31aTHicTIO. O6'egHana XV i XVI mixkHaponHa
HaykoBa KoHpepeHLis “DakTopu ekcliepuMeHTaIbHOI eBoJIoLil opraHu3mis”. 20-25 BepecHs 2021 p.

Kam’sneup-Tlopinbcekuil, XMepHUIBKA 0671, YKpaiHa.

HayKOBa (HayKOBO—TeXHi‘{Ha) Hpo,uyKuiﬂ: METOIHU, TeOpii, rirnoTe3u; BCTaHOBJIEHI 3aKOHOMIPHOCTI 3MiHU
O3HaK IIIEHULi ONHO3EPHSIHKHY Y 3B'SI3KY 3 OKYJIbTYPEHHSM Ta 3'COBaHi XapaKkTep YCIaAKyBaHHs Ta PiBE€Hb
YCIaJKOBYBAHOCTI LMX O3HAK, IO € MiAI'PYHTIM [JIs1 TEHETUYHOTO MOJIMNIIEeHHA i€l CiIbCbKOTrOCIOgaPChKO]
KyJIbTYPU. 3pa3Ky reHO(pOHY MIIEHNULi OIHO3EPHSIHKHY, SIKi € IpKepeslaMy LiHHUX O3HaK J1Jisl CeJIEKLiITHOTO
MOKpALEHHS 1ji€i KyJIbTypU. HOBUI CEJIEKLITHMI MaTepias MIIeHNULi OJHO3E€PHSIHKY 3 MOJINIIEHUMU O3HaKaMU JIJIs1
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BUPOOHHULITBA; IOJIIIIIEHHS CTaHy HaBKOJIMIIHBOTO CEPeNOBUILA; MifiBUIIEHHS IPOLYKTUBHOCTI IIpalli; IOJIiNIIeHHs
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aKkazeMii arpapHUX HayK YKpaiHu

Kopg, 3a €IPIIOY: 00497176

Micuesﬂaxo,rm(eﬂnﬂ: npocnekT MockoBcbKui, 6y, 142, XapkiB, XapKiBcbkuil p-H., 61060, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjonanbHa akazeMis arpapHUX HayK YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
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2. Liubov Atramentova

KBasigikanis: 1. 6. 1., npodecop, 03.00.15

InenTudikarop ORCID ID: 0000-0002-7143-9411

JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKuil HallioHaMbHKT yHiBepcUTeT imeni B. H. Kapasina
Kog, 3a €IPIIOY: 02071205

Micuesnaxo,szeﬂml: MangaH CBobony, 6yn. 4, XapkiB, XapKiBcbkuil p-H., 61022, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. KpuBopyuyenko Poman Bosnogumuposuy

2. Roman Krivoruchenko

KBasigikamis: k. c.-r. ., gou., 06.01.05

InenTudikarop ORCID ID: 0000-0003-1943-8486

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHMI 6i0TEXHOIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 44234755

Micue3HaxoaKeHHS: ByJI. ATT4eBCHKUX, Oy, 44, XapkiB, XapkiBcbkuil p-H., 61002, Ykpaina
dopma ByTacHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHn

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBume Im'sa I1o-6aTbKOBI:

1. TumeHko Bonogyumup Mukosanosud

2. Volodymyr Tyshchenko

KBasigikanis: 1. c.-r. u., npodecop, 06.01.05
InenTudikarop ORCID ID: 0000-0002-9885-5298



JoparkoBa iHdpopmamnist:

IToBHE HaﬁMeHyBaHHH lOpI/I,ILH'{HOi 0CO0H: TMosTaBChKuUii iepKaBHUI arpapHUil yHiBEpCUTET
Kopg 3a €IPIIOY: 00493014

Micue3HaxoaKeHHS: ByJ1. CkoBOpOIY, 6yn. 1/3, Ilontasa, [TonTaBeekuii p-H., 36003, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

Imentudikarop ROR: https:/ /ror.org/01s344n79

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. lorosnes Anapiit CepriioBuy

2. Andrii Shchoholiev

KBasigikanis: . 6. 1., gou,, 03.00.12

ImentTudikarop ORCID ID: 0000-0002-6563-1415

JoparkoBa iHdpopmamist:

IloBHe HafIMeHyBaHHﬂ IOPUIHUYHOL 0COOM: XapkiBchbKMil HallioOHAIbHUI YHiBepcuTeT iMeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6ou, Oyz. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. ABkcenTbeBa Osbra OsiekcaHapiBHa

2. Olha Avksentieva

KBasigikamis: . 6. u., gou,, 03.00.12

InenTudikarop ORCID ID: 0000-0002-3274-3410

JonmaTkoBa iHdopmais:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKuil HallioHaMbHKT yHiBepcUTeT imeni B. H. Kapasina
Kog, 3a €IPIIOY: 02071205

Micuesnaxo,szeﬂml: mangaH CBobonu, 6yn. 4, XapkiB, XapKiBcbkuii p-H., 61022, Ykpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

CrpamHiok Bonogumup FOpiioBuy

CrpamHiok Bosnogumup FOpiioBuy

[lleByenko AHnpiit OnekcaHgpoBUY

VkpIHTEI

FOpuenko TetsaHa AHaToiiBHA



