AHOTANIIA

Beuepcoka JI.A. Oco0JUBOCTI PO3UMIMPEHHSI T€HETHYHOI0 PI3HOMAHITTH
BUXIJHOI0 MaTepiajy NIIEHMII NMOJ0M 3BHYAHHOI MeTOAOM riOpuam3anii. —
kBaji(ikaliiiHa HayKoBa Mparlsl Ha IpaBax PyKOIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTYIEHS JokKTopa (inocodii 3a
cunemianpHicTiIoO 201  Arponomis (20 ArpapHi Haykd Ta MpPOIOBOJBCTBO).
IP im. B.A. FOp’eBa HAAH, Ykpaina, Xapkis, 2021.

VY nucepraiiii HaBeJIEHO TEOPETUYHE Y3arajdbHEHHS Ta MPAKTUYHE BUPIMICHHS
BOXJIMBOTO HAYKOBOI'O 3aBJaHHS 3 PO3IIMPEHHS TE€HETUYHOTO PI3HOMAHITTA
BUXIJIHOTO MaTepialy MIIEHUIl M0oJ0M 3BHYAWHOI METOJAOM TiOpuau3allii aJis
3a0€e3MeUeHHs] PI3HUX HANPSAMIB CEJIEKIIl], HAYKOBUX Ta HaBYAJIbHUX NOTPEO HUIIXOM
BCTAHOBJICHHSI 3aKOHOMIPHOCTEW NpOSBY LIHHUX TOCIOAAPCHKUX O3HAK y 3pa3KiB
reHooHly Ta iX riOpu/IiB, BUSHAUYECHHS 3B 43Ky MIXK PIBHEM IPOSIBY KUIBKICHUX Ta
SKICHUX O3HAK, BUSBJICHHS Ta CTBOPEHHS JKEpes I[IHHUX O3HAK JUJISl M1JBUILNEHHS
e(eKTUBHOCTI CEJNEeKIIHOI poOoTH. BU3HaueHO MIHJIMBICTH 1 B3a€EMO3B 3K O3HAK
INPOAYKTUBHOCTI Ta 1 €JEMEHTIB, CTIMKOCTI MPOTH BUJISATAHHS, BMICTY
MIKpOEJIEMEHTIB, O1JIKa Ta KapOTHUHOIJIB, 3araJlbHOI aHTHOKCHUIAHTHOI aKTHBHOCTI,
MaKapOHHUX Ta KpPYI SHUX BJIACTUBOCTECH TIICHMIN MOJIOM, M0 Ma€ BaXKIUBE
3HA4YEeHHS JJIsi TMpOBelNeHHS edeKTUBHUX J000piB. Ha OCHOBI BCTaHOBIEHUX
3aKOHOMIPHOCTEH 1 KOMIUIEKCHOT OI[IHKU 3pa3KiB 1IeHTU(IKOBAHO /pKepenia 1 IOHOpU
I[IHHUX TOCIOJIaPChKUX O3HAK.

KBamidikaiiiiny HayKoBy Mpaii MPUCBAYEHO BHUPIIICHHIO aKTyallbHUX
3aBJlaHb LI0JI0 PO3LUIMPEHHS Ta MOKPAILEHHS! COPTUMEHTY MIIEHUIl 00U 3BUYaitHOI
JUISL  KPYIT'SIHOi, XJ110ONEKapChKOi, MAaKapoOHHOI Ta I1HIIMX Traidy3edl XapdoBoi
MIPOMUCIIOBOCT] IIJISIXOM BHUKOPUCTAHHS O10pI3HOMAHITTS MAaJOMONIMPEHUX BUJIIB
MIIEHUII SIK JKepena OakaHUX O3HaK SIKOCTI 3€pHa, 110 MiJATBEP/KEHO 3aBIaHHIMHU
Jiep’KaBHUX HaYKOBHUX MIPOTPaM.

Bupimeno BaxiuBe HayKOBE 3aBIaHHsS 31 BCTAHOBJICHHS 3aKOHOMIpHOCTEH
NPOSIBY O3HAK SIKOCTI 3€pHAa MpHU TiOpuau3allii MK COpTaMH Ta JIHISMU MIIEHUL

nosiou cenekmii [P im. B.S. FOp’eBa Ta 3paskamMu ManomomMpeHUX TETPATUIOiTHUX
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BUJIIB IMIIICHUII. Y CTAHOBJICHO CEJICKIIIMHY IIHHICTh 3pa3KiB BUJIB MIIECHUII Triticum
dicoccum Shrank., T. durum Desf., T. persicum Vav., T. timopheevii (Zhuk.) Zhuk.,
T. polonicum L., T.turanicum Jakubz. 3a o3makamm siKOCTI 3epHa Ta OTPHUMAHO
IIHHUH CeNeKUINHUN MaTepian. Y CTaHOBIEHO 3aKOHOMIPHOCTI MPOSIBY O3HAK SIKOCTI
3€pHa Ta MPOJAYKTUBHOCTI IIPH T1OpHUAM3allii 32 y4acTi COPTIB 1 JIIHIN MIIEHUIT TTOJI0H
cenekii IP im. B.Sl. FOp’eBa Ta 3pa3kiB MaJONOIIMPEHUX TETPAIIOIMHUX BHUIIB
nmieHuii. CTBOPEHO CENEeKIIHO I[iHHI IHTPOTPEeCHBHI CiM’1 MIIEHMIII MOJIOU 03UMOT
IHTEHCUBHOTO THITY, I1HTPOTPECUBHI JIIHII MIICHHUII TMOJOKW Spoi Ta O3UMOI 3
PO3IIMPEHUM TEHETUYHUM DPIZHOMAHITTSM 3a O3HAaKaMHU SIKOCTI 3€pHa 3a PaxyHOK
BKJIFOYEHHS TEHETHUYHOIO MaTepialy MAaJONOMIMPEHUX TETPAIuIOiTHUX BUJIIB
NIIEHUI, CTBOPEHO COPT TIICHMII TOJOM S[poi MaKapoOHHOTO Ta COpT
XJTI00MIEKapCHKOTO HAMpsSMY BUKOPUCTAaHHSA. BIOCKOHAJIEHO METON CTBOPCHHS
IHTPOTPECUBHUX  JIHIA TIIEHUI[ MOJ0W, HAsABHICTh I1HTPOrpecii B  AKUX
MIJTBEP/IPKEHO 3a JIOMOMOIOK OIIKOBHX MapKepiB. YIOCKOHAJIEHO METOJl OI[IHKH
KOJIbOPY OOpOIIIHA I MaKapOHiB, BUPOOJEHUX 13 MIICHUI[l PI3HUX BUJIIB.

VY pe3yabpTari NpoBeACHUX JTOCTIKEHb O0yJIO BCTAHOBJICHO BIJIMIHHOCTI 3pa3KiB
TETPAIJIOIIHUX BHUIB TIICHUIIl 3a BMICTOM MiKpoeideMeHTiB, Ouika, 3AOA,
TBEPJI03EPHICTIO, MAKAPOHHUMHU Ta KPYI SHUMH BJIACTUBOCTAMHU. BuineHo 3pasku
CHOPITHEHUX BUAIB MIIEHULI, K1 MOEAHYIOTh Pl HIHHUX TOCMOAAPCHKUX O3HAK:

- Macy 3€pHa, KUIBKICTh 3€pEH 3 T'OJIOBHOTO KOJIOCA, JOBXKHHY KOJOCA,
KIJIBKICTh KOJIOCKIB Ta iX o3epHeHicTh — T. durum var. falcatomelanopus Jakubz. &
Filat., T. polonicum var. pseudocompactum, T. turanicum var. notabile, T. dicoccum
var. atratum (Host) Schrad.;

- BUCOKHMIM BMICT OUTKa, IWHKY, 3ali3a W MiJl 3 KPYIHICTIO 3€pHa,
CTIMKICTIO 1O BWJISITAHHS Ta TBepao3epHicTio — T. polonicum var. pseudocompactum,
T. turanicum var. notabile, T.durum var. falcatomelanopus, T. aethiopicum var.
densarraseita Jakubz., T. timopheevii, T. dicoccum var. atratum;

= BUCOKHUM BMICT OlKa 3 BHCOKOI HATypoK Ta CKJIOMOJIOHICTIO —
T. timopheevii, T. durum var. falcatomelanopus, T. polonicum var.

pseudocompactum, T. turanicum var. notabile;
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- BHCOKI MaKapOHHI BJIACTUBOCTI 3 MPOIAYKTUBHICTIO Ta CTIMKICTIO MPOTHU
Buisirandsa — 1. durum var. falcatomelanopus, T. polonicum var. pseudocompactum,
T. dicoccum var. atratum,

- 32 KOMIUIGKCOM  KpYII'SSHUX  BJIacTHBOCTEH  (BHUX1J  KpYIH,
pO3BaproBaHicTh, KOJip Kami) Buaiieno T.durum var. falcatomelanopus Tta
T. timopheevii.

YCcTaHOBIEHO PiBEHb MIHJIMBOCTI O3HAK CTPYKTYPH KOJIOCA, IIO JAa€ 3MOTY
MIPOTHO3YBaTH HAJIMHICT, J000pPIB Ha MIABUILECHHS MPOJYKTHUBHOCTI POCIHH
NIICHULI ToN0M Ta crnopiiHeHuX BuAiB. CepenHid 1 HU3BKUI PiBEHb MIHJIMBOCTI
BCTAHOBJICHO 3a JOBXKHMHOIO TOJIOBHOI'O KOJIOCA, KUIBKICTIO KOJIOCKIB Yy KOJIOCI,
KUIBKICTIO 3€peH Ta Macolo 3epeH 3 Kojocy. EdekTuBHICTH M000piB 3a IUMU
O3HaKaMu Oy/ie BUCOKOIO.

YcTaHoBJI€HO, 10 po3Max BapilOBaHHS O3HAK SIKOCTI 1 MPOAYKTHBHOCTI TIiJ
€0 METEOPOJIOTIYHMX YMOB BHPOINYBAaHHS 3aJIeKUTh BiJ iX TEHETUYHO
3yMOBJIEHOr0 piBHSA. Lle 703BONMIIO BUAUIMTH 3pa3KH 13 CTa0lIbHO BUCOKUM PIBHEM
I[IHHUX TOCMOJAPCHKUX O3HAK, B TOMY YHCIIi:

- 32 BMICTOM O1JIKa, KJIEGMKOBUHU, KPOXMAJII0 BUCOKI T€HOTHIOBI €(PEKTH 1
BHUCOKY CTaOUIBHICTh 1X MPOSIBY BU3HAYEHO Y PALY 3pa3KiB, cepell SKUX OCOOIMBO
BUCOKMMH PIBHSMH TMPOSIBY IUX O3HAK Bij3Hauyaymck T.timopheevii, T. durum var.
falcatomelanopus, T. dicoccum var. atratum;

- 3a KoMmIuiekcoM (izuuHux o3Hak 3epHa (M1000, TBepmo3epHICTD,
HaTypa, ckiononionicte) — T.durum var. falcatomelanopus, T.dicoccum var.
atratum, T.turanicum var. notabile, T. polonicum var. pseudocompactum,
T. aethiopicum var. densimenelikii.

VY cTaHOBJIEHO Miana3oH MIHJIMBOCTI Cy4acHUX COPTIB 1 JIIHIN MIIEHUI MOJ0U
Spoi 3a IIHHUMHU TOCTIOJAPCHKUMH O3HAKaMU, a caMe:

- 32 BMICTOM KapOTHMHOIHMX WIrMEHTIB B OOpoIIHI Ha piBHI 2,43—
2,98 mr/kr BumaineHo sk kpami Jjinii 10-55, 10-56, 10-65, 10-79 Ta 10-80, anamnis

POMOBOJIIB cenekminauX JHikd nmondu KCB 13 HaWBHIIMM BMICTOM KapOTHHOITHUX
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HITMEHTIB B 3€PHI MOKa3aB, [0 OaThbKIBCBKUM KOMIIOHEHTOM Yy BCiX BHUIMajkax Oyiu
JiHIT TIIEHUII TBEPIO1 sIPOT 13 BMICTOM KapOTHHOIIIB HE HIDKYE 3,7 MI/KT;

- 3a MaKapoOHHUMHU BJIacTUBOCTSIMHU BuaiieHo miHii 10-79 1 10-80, mio
NEPEBUILYIOTh CTAHAPT 3a MMM BIAcTUBOCTSMH Ha 1,8 1 1,7 6amiB, BiANOBIAHO, Y
MOEJIHAHHI 3 I1HIIMMHU I[IHHUMH TOCIOJAPChKUMM O3HAKaMH, $KI BKIIOUYEHO [0
HarmionansHoro reH0anKy pociauH YKpaiHnu mia HoMepamu HarioHansHOTO Katajiory
BimmoBimHo UAO0300555 ta UA0300557. 3a KOMIUIEKCOM O3HAK Oys0 BHIIJICHO
miHiro 12-126, sxy mig Hazporo FOnika y 2020 p. BHeceHO 10 [lepaBHOTO peecTpy
COPTIB POCIJIMH, MPUJATHHUX JJIS OIIUPEHHA B YKpaiHi, s 3081 Jlicocreny;

- 32 BHCOKMMH XJIOOMEKApPCHKUMHU  BJIACTHUBOCTSIMH, YPOXKAUHICTIO
(cepenHs BpokaifHicTh 3,5 T/Ta Ta moreHiiitHa 4,3 T/ra), CTIHKICTIO 10 30yIHUKIB
XBOpoO BuauieHO JdiHIIO 11-29 micocTenmoBoro eKOoTHITy, sSKa Ma€ IepeBaru Iepe
cTtangapToM (copT ["0miKOBChKA) 3a 3arajiIbHOIO XJI100MEKapChKOIO OLIHKOI 6,7 0ajiB
(+ 1,3 6amm), cumoro 6opomHa 480 o.a. (+61 o.a.). Lo miHito 3 miJ Ha3BOO AHTapec
y 2019 p. 6yno nepenano Ha kBamidikauiiHy excneptusy. CopT CTBOPEHO IUISIXOM
BUIBHOTO 3alMJICHHS CeJISKIIHO1 TiHiT mmeHuir TBepaoi 09-936t;

- 3a pIBHEM TBEPAO3EPHOCTI BUALICHO COPTH MOJOM sipoi ['osikoBChKa,
IOmnika, a taxkox miuii 10-56, 10-65, ta 10-79 3 mianasonom Big 198 H mo 286 H, ski
3a II1€10 03HaKkorw JocToBipHO (p<0,01) mepeBulryBadud COPT MIIEHUI TBEPAOL
Cnamgmuna (152 H). BapiaGenbHICTh TBEPJIO3EPHOCTI 3a pOKaMM OyJjia HUZBKOKO Yy
BCiX 3paskiB (2,4-8,9 %). Jlucnepciiinuii aHasti3 moka3aB CyTTeBUl BHeCOK (95,9 %)
reHOTUNY Yy (opMyBaHHA IIi€l O3HAKH, TOJAl SIK BHECOK YMOB BHUPOIIYyBaHHs OYB
HegoctoBipHUM (p>0,05);

- 32 KOMIUIEKCOM KpYI'STHUX BJIACTUBOCTEH MEpCHeKTUBHUMU € JiHii 10-
139 ta 10-79 (ypokailHICTh Ha piBHI cOpTy cTaHAapTy [ 0JIIKOBChKA, BUX1J KPYIHU
(96 % 1 91 %, BimmoBinHO) 1 KoedimieHT pa3BaproBaHocTi (3,2 Ta 3,7, BiANOBIIHO) B
MOEIHAHHI 3 XOPOIIMMHU CMaKoM, apomMartoMm, KoHcucteHuier. Jlinis 10-56
XapaKTEPU3Y€EThCSI BUCOKUM MOKa3HUKOM PO3BaproBaHocT! (3,8) 1 Mae mpuBabIMBHiA
kouip kamr. 3pasku T.timopheevii Ta T.durum var. falcatomelanopus morinbHo

BUKOPUCTOBYBATH JJI1 BUPOOHUIITBA KPYIIH;
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- YCTaHOBJICHO, 110 HAaWMEHINl MIHJIMBUM € TMOKa3HUK TBepao3epHocTi (V
2,4-8,9 %),

= YCTAHOBJICHO Jl1alla30H MIHJIMBOCTI CyYaCHHMX COPTIB 1 JIIHIN MIICHUIN
moJIOM SApOi 3a AHTHOKCHUIAHTHOIO akTHBHICTIO (AOA) — HaWBWIII 3HAYCHHS
3arainbHOi AOA 3a TpupiyHUMHU JaHumu Oyiu y copty [omikoBceka (569,4 CGAE
MKT/T), a Takox B muii 10-139, 11-29, 12-3, 12-22, 12-27, 12-48, 12-122, 12-128,
12-154, 12-158, 13-23 Tta 13-29 saxi manu 3HaueHHd Bix 536,4 1o 568,3 CGAE Mkr/r
BIJIMOBIHO, IO JOCTOBIPHO HE BIJIPI3HSUIMCH B COPTY CTaHAApTy I OJiKOBCBKA.
Jlani 3pasku nepeBuntyBam 3a 3AOA copt mmenuri TBepaoi CmammmHa (525,6
CGAE wmkr/1);

- 3A0A coprtiB 1 JiHii mmenuni nosiobu spoi (KCB) 3anexkana Bin
0COOJIMBOCTEN TEHOTUITYy Ta YMOB BUPOILIYBaHHS, BHECOK IeHOTHIY ckiaB 32,8 %
(p<0,005), a BHECOK YMOB pOKY nociiikeHHs — 24,3 % (p<0,001).

YcraHoBI€HO €EeKTUBHICTh BUKOPUCTAHHS CIIOCO0Y €KCIPEC-OLIHKU KOJIbOPY
3pa3kiB OopoIrHa 1 MakapoHiB y nporpaMmi Adobe PhotoShop ® 3 cucrtemoro omiHku
koipopy L*a*b*, mo no3Bossie oTpuMyBaTu AaHi y BUTIISAA1 YUCIOBOTO 3HAYCHHS Ta
MO>KE€ BUKOPHCTOBYBATHUCH [IJIsl OLIHKU KOJBOPY OYylib KO CUTbCHKOTOCIOJAapPCHKOI
npoaykKilii (3epHO, Kpyma, OOpOIIHO, MakapoHH, Xii0, Tomo). BukopucranHs
croco0y EeKCIpPec-OIlIHKU KOJIbOPY J03BOJISIE CIPOCTUTH OLIHKY Ta TMOPIBHSHHSA
KOJIbOPY JAOCTIKyBaHUX 3pa3KiB, CTaHIapTU3yBaTH napameTpu
CUTBCHKOTOCTIOAAPCHKOT MPOAYKIIIT Ta YHUKHYTH CYO’ €KTUBHOTO KOMITOHEHTY.

CTBOpEeHO HOBWI BUXITHUNW MaTepiaj MIICHUIl MOJ0M O3MMOi Ta MIIEHMII
nmoJIOM SIpOi 3a y4dacTi CHOPITHEHUX BHJIB MIIEHUIl 31 CKJIOMOMIOHUM YEPBOHUM,
oM, (PioJIeTOBUM Ta SHTAPHUM 3€PHOM IM0JI0 SHOTO MOPGOTHUIY Yy TOEIHAHHI 3
BHCOKOIO TPOJYKTUBHICTIO, JIETKUM OOMOJIOTOM, CTIMKICTIO TPOTU BUJIATAHHS,
TBEPJO3EPHICTIO Ta BUCOKUM BMICTOM OiTKa 1 KapOTHUHOITHUX IMITMEHTIB, 30KpeMa
miHii mombu o3umoi 17-1-20, 18-1-20, 21-1-20, 22-20, 25-9-20, 27-9-20, sxki
MOEIHYIOTh BUCOKY MPOJYKTUBHICTh, HU3bKY IUIIBYACTICTh, BUCOKY CKJIONOA10HICTD,

BHUCOKHI BMICT O1JIKa Ta KAPOTUHOIAHUX MITMEHTIB, BUCOKY TBEPI03EPHICTb.
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YcranosieHo, 1o T.aethiopicum var. densarraseita, T.aethiopicum var.
densimenelikii, T.persicum var. rubiginosum, T.durum var. falcatomelanopus e
JKeperlaMyu BHUCOKOTO BMICTY O11Ka, BUCOKOI CKJIOMOJIOHOCTI, TBEPJIO3EPHOCTI Ta
KpymHOCTi 3epHa. T.dicoccum var. atratum — KpymHOCTI 3€pHa, BHUCOKOI
CKJIONOAIOHOCTI, TBEPJIO3EPHOCTI, BMICTYy Oi1JKa, CTIHKOCTI JI0 BHWJISATaHHA Ta
3UMOCTIHKOCTI.

YcTaHOBNEHO 3HAYHUN MOMIMOP(]I3M BHUBUEHUX TIOpUIIB MIIEHUI MOJIOU
03UMO1 3a T[JIIaJUH-IOKyCaMH, UIUPOKE PIZHOMAHITTS SKHX 3YMOBIIOE PI3HY
CENIEKIIIIHY IIHHICTh 3pa3kiB. BHIIIEHO NEepPCHEeKTUBHI TEHOTHUIH, SKI HECYTh
reHeTUYHUI MaTepial 000X 0aTbKiBCHbKUX (OPM Ta BUAUISIOTHCS KOJILOPOM 3€pHa 1
MPOYKTUBHICTIO KOJIOCA, JUIsl BUKOPUCTAHHS X Ha MOJIAJIBIINX eTarnax CeJIeKIIHHOro
poIIECy.

CTBOpeHO 1 3ampoIllOHOBAaHO arpapHUM MIJNPUEMCTBAM PIi3HUX  GOpM
BJIACHOCTI KOHKYPEHTO3JlaTHI COpPTH mojiou sipoi FOHika (BHUCOKI MaKapOHHI
BJIACTUBOCTI), AHTapec (BUCOKI XJ1100NeKapChKi BIaCTUBOCTI).

Knrwouosi cnosa: nwenuys, nonba, axkicme 3epHa, MAKApPOHHI 61ACMUBOCHII,
emicm MiKpoelemenmia, emicm OLIKa, Kpyn sHi 81acmueocmi, N1ie4yacmicms,

KNetKOBUHA, MBEePO03EPHICMb.

ANNOTATION

Vecherska L.A. Peculiarities of Expanding the Genetic Diversity of
Starting Material of Emmer by Hybridization. - Qualifying scientific paper,
manuscript copyright.

Thesis for the Academic Degree of Doctor of Philosophy in specialty 201: -
Agronomy (20 Agricultural Sciences and Food Production). Plant Production
Institute named after V.Ya. Yuriev of NAAS, Kharkiv, 2021.

The thesis presents theoretical generalization and practical solution of an
important scientific problem to expand the genetic diversity of starting material of
emmer by hybridization to provide different areas of breeding as well as to satisfy

needs of science and education through establishing expression patterns of valuable



7

economic traits in gene pool accessions and their hybrids, evaluating relationships
between expression levels of quantitative and qualitative traits, identifying and
creating sources of valuable traits in order to increase the efficiency of breeding. The
variability of and relationships between performance traits and constituents,
lodging resistance, trace mineral contents, protein and carotenoid contents, total
antioxidant activity, pasta and groats qualities of emmer have been determined, which
is important for effective selection. On the basis of the established patterns and
comprehensive assessments of accessions, sources and donors of valuable economic
signs have been identified.

The qualifying scientific paper is devoted to solving urgent problems of
expanding and improving the assortment of emmer for groats, bread, pasta and other
food industries by using the biodiversity of underutilized wheat species as sources of
desirable signs of grain quality, as evidenced by state research programs.

An important scientific problem on establishing the expression patterns of
grain quality traits upon hybridization of emmer varieties and lines bred at the Plant
Production Institute named after V.Ya. Yuriev (PPl nd.a. V. Ya. Yuriev) and related
wheats species have been solved. The breeding value in terms of grain quality of the
following wheat species hs been evaluated: Triticum dicoccum Shrank., Triticum
durum Desf., Triticum persicum Vav., Triticum timopheevii (Zhuk.) Zhuk., Triticum
polonicum L., Triticum turanicum Jakubz. Valuable breeding material has been
obtained. The expression patterns of grain quality and performance traits upon
hybridization of emmer varieties and lines bred at the PPl nd.a. VYa Yuriev and
related tetraploid wheats species have been established. Valuable for breeding,
introgressive families of winter emmer as well as introgressive lines of spring and
winter emmer with expanded genetic diversity for grain quality have been
created due to involvement of the genetic material of underutilized tetraploid wheat
species. A spring pasta emmer variety and a spring bread emmer variety have been
bred. The method of creating introgressive emmer lines has been improved; the

presence of introgressions in the lines was confirmed using protein markers. The
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method of assessing colors of flour and pasta made from different wheat species has
been improved.

In the studies, differences in the contents of trace minerals and protein, total
antioxidant activity (TAOA), grain hardness, pasta and groats qualities between
tetraploid wheat species have been evaluated. Related wheat species accessions
combining several valuable economic characteristics have been identified:

— T. durum var. falcatomelanopus Jakubz. & Filat., T.polonicum var.
pseudocompactum, T. turanicum var. notabile, and T. dicoccum var. atratum (Host)
Schrad. combine grain weight and number from the main spike, spike length, spikelet
number and grain number per spike;

— T. polonicum var. pseudocompactum, T.turanicum var. notabile,
T.durum var. falcatomelanopus, T. aethiopicum var. densarraseita Jakubz.,
T. timopheevii, and T. dicoccum var. atratum combine high content of protein, zinc,
iron and copper with grain size, lodging resistance and grain hardness;

— T. timopheevii, T.durum var. falcatomelanopus, T. polonicum var.
pseudocompactum, and T. turanicum var. notable combine high protein content with
high test weight and grain vitreousness;

— T. durum var. falcatomelanopus, T. polonicum var. pseudocompactum,
and T. dicoccum var. atratum combine high qualities of pasta with performance and
lodging resistance;

— T. durum var. falcatomelanopus and T. timopheevii were distinguished
due to their groats qualities (groats output, cooking index, cooked cereal color).

The spike trait variability has been determined, which allows predicting the
reliability of selections to boost the performance of emmer and related wheat species
plants. The length of the main spike, the spikelet number per spike, the grain number
and weight per spike were mid- or low-variable. The efficiency of selections driven
by these traits will be high.

It has been found that the variation ranges of the quality and performance traits

under the influence of meteorological conditions of cultivation depend on their
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genetically determined levels. This allowed us to identify accessions with
consistently high levels of valuable economic characteristics, including:

— Strong genotypic effects for the contents of protein, gluten and starch
stable expression of these traits were observed in several accessions, including
T. timopheevii, T. durum var. falcatomelanopus, T. dicoccum var. atratum;

— T. durum var. falcatomelanopus, T. dicoccum var. atratum, T. turanicum
var. notabile, T. polonicum var. pseudocompactum, and T. aethiopicum var.
densimenelikii were noticeable for a set of physical characteristics of grain (1000-
grain weight, grain hardness, test weight, grain vitreousness).

The variability ranges of valuable economic characteristics in modern spring
emmer varieties and lines have been determined:

— Lines 10-55, 10-56, 10-65, 10-79 and 10-80 were the best in terms of the
content of carotenoid pigments in flour (2.43 — 2.98 mg/kg); analysis of pedigrees of
breeding emmer lines with the highest content of carotenoid pigments in grain
conducted during competitive variety trials (CVT) showed that the parents in all
cases had been durum wheat lines with a carotenoid content of > 3.7 mg/kg;

— Lines 10-79 and 10-80 were distinguished due to their pasta qualities, as
they exceeded the check variety by 1.8 and 1.7 points, respectively; they combined
the high pasta scores with other valuable economic features and were included in the
National Plant Gene Bank of Ukraine under the National Catalog numbers
UAO0300555 and UA0300557, respectively. Line 12-126 was distinguished due to
several features and, in 2020, it received the name ‘Yunika” and was included in the
State Register of Plant Varieties Suitable for Dissemination in Ukraine in the Steppe
and Forest-Steppe;

— Due to high bread-making qualities, yield capacity (the average yield
was 3.5 t/ha and the potential yield was 4.3 t/ha) and resistance to pathogens, line 11-
29 of the forest-steppe ecotype was selected, as it had advantages over the check
variety (Holikovska) in terms of the total bread-making score of 6.7 points (+ 1.3

points) and flour strength of 480 (+61). In 2019, this line was called Antares and
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submitted for qualification examination. The variety was created by free pollination
of durum wheat breeding line 09-936t;

— Spring emmer varieties Holikovska and Yunika as well as lines 10-56,
10-65, and 10-79 were singled out due to grain hardness ranging 198 N to 286 N,
which was significantly (p <0.01) higher than in durum wheat variety Spadshchyna
(152 N). The grain hardness variability across the years was low in all accessions
(2.4-8.9 %). Analysis of variance showed a significant contribution (95.9 %) of the
genotype to this trait, while the contribution of growing conditions was insignificant
(p> 0.05);

— Lines 10-139 and 10-79 are promising because of their groats qualities
(yield not worse than from check variety Holikovska, groats output of 96 % and
91 %, respectively and cooking coefficient of 3.2 and 3.7, respectively, in
combination with good palatability, aroma, and consistency). Line 10-56 had a high
cooking coefficient (3.8) and the color df its cooked cereal was attractive.
T. timopheevii and T. durum var. falcatomelanopus are recommended to use in groats
production;

— The grain hardness index was found to be the least variable (V 2.4—
8.9%);

— The variability range of the antioxidant activity (AOA) in modern spring
emmer varieties and lines has been determined: three-year data show that the highest
total AOA was intrinsic to check variety Holikovska (569.4 CGAE pg/g) and to lines
10-139, 11-29, 12-3, 12-22, 12-27, 12-48, 12-122, 12-128, 12-154, 12-158, 13-23,
and 13-29 which had values of 536.4 — 568.3 CGAE ug/g, not differing significantly
from that in Holikovska. The TAOA in these accessions was higher than that in
durum wheat variety Spadshchyna (525.6 CGAE pg/g);

— The TAOA in spring emmer varieties and lines (in CVT) depended on
the the genotype and growing conditions; the genotype contribution was 32.8 %
(p <0.005) and the condition contribution - 24.3 % (p <0.001).

The efficiency of an express method for color evaluation of flour and pasta

samples in the the L*a*b* color space in Adobe PhotoShop® allowing one to record
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numerical data has been proven, the express method can be used for color evaluation
of any agricultural product (grain, groats, flour, pasta, bread, etc.). The express
method helps to simplify the evaluation and comparison of the colors of tested
samples, to standardize the parameters of agricultural products and to avoid the
subjective bias.

New starting material of winter and spring emmer has been derived from
related wheat species with vitreous red, white, violet and amber emmer-like grain in
combination with high performance, light threshing, lodging resistance, grain
hardness, high contents of protein and carotenoid pigments, in particular winter
emmer lines 17-1-20, 18-1-20, 21-1-20, 22-20, 25-9-20, and 27-9-20, which combine
high performance, low hull content, high vitreousness, high content of protein and
carotenoid pigments, and high grain hardness.

T. aethiopicum var. densarraseita, T. aethiopicum var. densimenelikii,
T. persicum var. rubiginosum, and T. durum var. falcatomelanopus were revealed to
be sources of high protein content, high grain vitreousness, grain hardness and size.
T. dicoccum var. atratum was demonstrated to be a source of grain size, high
vitreousness, grain hardness, protein content, lodging resistance, and winter
hardiness.

A significant polymorphism of gliadin loci was seen in the studied hybrids of
winter emmer, determining their various value for breeding. Promising genotypes
carrying the genetic material of both parents have been identified by grain color and
spike performance for use at subsequent steps of breeding.

Competitive spring emmer varieties Yunika (high pasta qualities) and Antares
(high bread-making qualities) have been bred and offered to agrarian enterprises of
different forms of ownership.

Keywords: wheat, emmer, grain quality, pasta qualities, trace mineral

contents, protein content, groats qualities, hull content, gluten, grain hardness.
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