AHOTALIIA

Beuepcvka JI1.A. Oco0auBOCTI PO3IIMPEHHS] T€HETHYHOIO Pi3HOMAHITTHA
BUXIJHOIO MarTepiajy mnueHMUi MoJa0M 3BHYAHOI MeTOAOM ri0puam3anii.
KkBai(ikaliifHa HayKoBa Mpallsl Ha IpaBax PyKOIMHCY.

Huceprtamiss Ha 3700yTTS HAyKOBOTO CTYIEeHS JAokTopa (imocodii 3a
cremianpHicTIO 201  Arponomis (20 ArpapHi HaykKd Ta TIPOJIOBOJILCTBO).
IP im. B.A. FOp’eBa HAAH, Ykpaina, Xapkis, 2021.

Y auceprarllii HaBEJICHO TEOPETUYHE Yy3araJlbHEHHS Ta MPAKTUYHE BUPIIICHHS
BAXXJIMBOTO HAyKOBOI'O 3aBJaHHS 3 PO3IIMPEHHS TE€HETUYHOTO PI3HOMAHITTA
BUXIZJHOTO Martepialy MIICHUIl TOoJ0M 3BHYaiiHOI MeToaoM TiOpuau3amii AJis
3a0€3Me4eHHs PI3HUX HANpSIMIB CEJIEKIi, HAYKOBHX Ta HaBYaJbHUX MOTPEO HIISAXOM
BCTAHOBJICHHSI 3aKOHOMIPHOCTEW MPOSBY LIHHUX TOCIOJAPChKUX O3HAK Yy 3pa3KiB
reHooHly Ta iX riOpu/iB, BUBHAYEHHS 3B 3Ky MK PIBHEM IPOSIBY KUIBKICHUX Ta
AKICHUX O3HAaK, BUSIBIICHHS Ta CTBOPEHHS JDKEpEN LIHHUX O3HaK I IIJBULICHHS
e(heKTUBHOCTI CeNeKIiiHOI poOoTH. Bu3HaueHO MIHJIUBICTH 1 B3a€EMO3B S3KU O3HAK
MPOJYKTUBHOCTI Ta 1 €JIEMEHTIB, CTIMKOCTI NPOTH BWIATAHHS, BMICTY
MIKPOEJIEMEHTIB, OUIKa Ta KapOTHHOIJIB, 3arajJlbHOi aHTHOKCHIAHTHOI aKTHBHOCTI,
MaKapOHHHUX Ta KpYI SHUX BJIACTUBOCTEH MINEHUII MOJOW, IO Ma€ BaXJIUBE
3HAUYCHHS JUIsl TpoBeACHHS e(eKkTuBHMX JJ00opiB. Ha OCHOBI BCTaHOBIEHUX
3aKOHOMIPHOCTEHN 1 KOMIUIEKCHOT OITIHKM 3pa3KiB 1IEHTU(]IKOBAHO JKEpea 1 JOHOPH
LIHHUX TOCMOAAPChKUX O3HAK.

KBamidikamiiiHy HayKoBy TMpaii0 NPHUCBIYCHO BUPIMICHHIO aKTyaJbHUX
3aBJIaHb I0JI0 PO3IIMPEHHS Ta MOKPAIIEHHS COPTUMEHTY MIIEHUI] OO0 3BUYaHOT
IUISL  KPYIT'SIHOI, XJIIOOMEKapChKOi, MAaKapoOHHOI Ta IHIIMX Tralxy3edl Xap4oBoi
IIPOMHUCIIOBOCT] IIJISIXOM BHKOPUCTAHHSI O10p13HOMAHITTS MAJIONOIIMPEHUX BHUJIIB
MIIEHUII SIK JpKepena 0akaHUX O3HaK SIKOCTI 3€pHa, IO MiATBEPKEHO 3aBAaHHSIMU
JepKaBHUX HAyKOBUX MPOrPaM.

Bupimeno BaxinBe HayKoOBe 3aBAAaHHS 31 BCTAHOBJIEHHS 3aKOHOMIpHOCTEU
OpOsIBY O3HAK SIKOCTI 3€pHAa MpHU TiOpuUaM3allii MK COPTaMH Ta JIHISMU MIIECHHUL
nosou cenekmii [P im. B.A. IOp’eBa Ta 3paskamMu ManonmomMpeHUX TETParuioiTHUX

BU/IIB IIICHMIIN. Y CTaHOBJICHO CEJICKIIMHY IIHHICTh 3pa3KiB BHIIB MIIECHUIN Triticum



dicoccum Shrank., T. durum Desf., T. persicum Vav., T. timopheevii (Zhuk.) Zhuk.,
T. polonicum L., T.turanicum Jakubz. 3a o3HakamMu SIKOCTI 3e€pHa Ta OTPHUMAHO
I[IHHUM CEeNeKLIMHUN MaTepiall. Y CTaHOBJIEHO 3aKOHOMIPHOCTI MIPOSIBY O3HAK SKOCTI
3epHa Ta MPOAYKTHBHOCTI IIpH T10puAM3allii 3a y4acTi COPTIB 1 JiHIN MIIICHUIII TOIOH
cenekuii [P im. B.A. FOp’eBa Ta 3pa3kiB MaloMOIIMPEHUX TETPAILIOIAHUX BHUIIB
nieHnii. CTBOPEHO CENEeKIIMHO I[IHHI IHTPOTrpecuBHI CiM’1 MIIEHUII MO0 03UMOT
IHTEHCHUBHOTO THWITy, IHTPOTPECHBHI JiHIi MIIEHUII TMOJOM Spoi Ta O3UMOI 3
PO3UIMPEHUM TE€HETUYHUM PI3HOMAHITTSAM 32 O3HaKaMM SIKOCTI 3€pHA 3a PaxXyHOK
BKJIFOYCHHS TEHETHYHOTO MaTepially MAaJOMONMIMPEHUX TETPAIUIOiTHUX BHUIIB
NIICHUI], CTBOPEHO COPT MIIEHMII TOJOM SApOoi MAKApOHHOTO Ta COpT
XJTI00NEKapCHKOTO HAMpsSMy BUKOPUCTaHHSI. BIOCKOHAJIEHO METOJ CTBOPCHHS
IHTPOrPECUBHUX JIHIA TIIEHWIl MOJOHM, HAsABHICTh IHTPOTpECId B  SKHX
MIITBEP/DKEHO 3a JIONMOMOIOK OLTKOBUX MapKepiB. YIOCKOHAJEHO METOJ OIIHKH
KOJIbOPY OOpOIIIHA i MaKapOH1B, BUPOOJECHUX 13 MIICHUI[l PI3HUX BUIB.

VY pe3ynbTari NpoBEeACHUX JOCTIKEHb 0yJIO BCTAHOBJICHO BIJIMIHHOCTI 3pa3KiB
TETPAIUIOIAHUX BHUIB IIIIEHUIIl 3a BMICTOM MikpoeiaeMeHTiB, Oinka, 3AOA,
TBEPIO3EPHICTIO, MAKAPOHHUMH Ta KPYI STHUMH BIIACTUBOCTSAMH. BHisieHO 3pa3ku
CIIOPIJTHEHUX BUJIIB MIIEHUII, SIKI MOEAHYIOTH PAJT IIHHUX TOCMOAAPCHKUX O3HAK:

- Macy 3€pHa, KUIbKICTh 3€peH 3 TOJIOBHOTO KOJOCa, JOBXKHHY KOJIOCa,
KUTBKICTh KOJIOCKIB Ta iX o3epHeHicTh — T. durum var. falcatomelanopus Jakubz. &
Filat., T. polonicum var. pseudocompactum, T. turanicum var. notabile, T. dicoccum
var. atratum (Host) Schrad.;

- BUCOKMI BMICT OLUTKa, IMHKY, 3alli3a W MiJl 3 KpPYIHICTIO 3€pHa,
CTIMKICTIO JI0 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;

- BUCOKUH BMICT OiJKa 3 BHCOKOK HATypoOK Ta CKJIOMOJIOHICTIO —
T. timopheevii, T. durum var. falcatomelanopus, T. polonicum var.

pseudocompactum, T. turanicum var. notabile;



- BHCOKI MaKapOHHI BJIACTUBOCTI 3 MPOIYKTUBHICTIO Ta CTIHKICTIO MPOTU
Bussiranns — 1. durum var. falcatomelanopus, T. polonicum var. pseudocompactum,
T. dicoccum var. atratum,

- 32 KOMIUIGKCOM  KpYII'SSHUX  BJIAcTMBOCTEH  (BHUXIA  KpYIH,
pO3BaprOBaHiCTh, KOdip Kamr) Buaiieno T.durum var. falcatomelanopus ta
T. timopheevii.

YCTaHOBIEHO PIBEHb MIHJIMBOCTI O3HAK CTPYKTYpPH KOJIOCa, IIO JAa€ 3MOTY
IIPOTHO3YBaTH HAIIAHICT, J000pIiB Ha MIABUINEHHS MPOJYKTHUBHOCTI POCIHH
MIICHUII ToJ0N Ta crmopigHeHux BuiB. CepenHild 1 HU3BKUN PIBEHb MIHJIMBOCTI
BCTAHOBJICHO 32 JIOBXKMHOIO TOJIOBHOTO KOJIOCA, KUIBKICTIO KOJIOCKIB y KOJOCI,
KUIBKICTIO 3€peH Ta Macol 3epeH 3 koisiocy. EdexTuBHICTH M000pIB 3a LUMHU
O3HaKaMmu Oy/ie BUCOKOIO.

YcraHoBeHO, 10 po3Max BapilOBaHHS O3HAK SKOCTI 1 MPOAYKTUBHOCTI TiJ
€0 METCOPOJIOTIYHMX YMOB BHPOIIYBAaHHS 3aJIGKUATHh Bi 1X TEHETHYHO
3yMOBJIEHOTO piBHS. e 703BONMIIO BUIIIMTH 3pa3KH 13 CTa0LILHO BUCOKUM PiBHEM
I[IHHUX TOCIOJIAPCHKUX 03HAK, B TOMY YHCII:

- 3a BMICTOM O1JIKa, KJIIEKKOBUHH, KPOXMAaJIIO BUCOKI T€HOTHIOBI €(PEKTH 1
BHUCOKY CTaOUIBHICTh iX MPOSBY BU3HAYEHO Y PAMLY 3pa3KiB, cepell STKUX OCOOJMBO
BUCOKMMH PIBHSIMH IPOSIBY IIUX O3HAK Bim3Havaimuch I.timopheevii, T. durum var.
falcatomelanopus, T. dicoccum var. atratum;

- 3a KomruiekcoM (izuuHux o3HaK 3epHa (M1000, TBepmO3epHICTD,
HaTypa, ckiononaionicte) — T.durum var. falcatomelanopus, T.dicoccum var.
atratum, T.turanicum var. notabile, T.polonicum var. pseudocompactum,
T. aethiopicum var. densimenelikii.

VYcTaHOoBIEHO Alana3oH MIHJIMBOCTI Cy4acHUX COPTIB 1 JIIHINA MIICHUIl MOJIOU
Apoi 3a IMIHHUMHU TOCTIOJJAPCHKUMH O3HAKaMU, a CaMe:

- 3a BMICTOM KapOTHMHOIAHMX MITMEHTIB B OOpomHi Ha piBHI 2,43—
2,98 mr/kr BupineHo sk kpamri jinii 10-55, 10-56, 10-65, 10-79 Ta 10-80, anami3
PONOBOMIB ceneKmiaux iHid moindou KCB 13 HaWBUIIIUM BMICTOM KapOTHHOITHHUX
MICMEHTIB B 3€pHI MOKa3aB, 10 OaThKIBCHKUM KOMITIOHEHTOM Yy BCIX BUMNAJKax Oyyu

JIHIT TIIEHUI[ TBEPJIOi APOi 13 BMICTOM KapOTHHOIIIB HE HUXKYE 3,7 MI/KT;



- 3a MaKapOHHUMH BIACTUBOCTAMHU BuauteHo miHii 10-79 1 10-80, mio
MEePEBUINYIOTh CTAHJAPT 3a IIMMU BIacTUBOCTSIMHU Ha 1,8 1 1,7 GaniB, BIAMOBIAHO, Y
MO€IHAHHI 3 I1HIIMMHU LIHHUMH TOCIOJApChbKUMU O3HAKaMH, SIKI BKJIIOYEHO JI0
HarmionansHoro ren0anky pociaud YKpainu mig Homepamu HarioHanbHOTo Katajory
BianmoBigHo UAO0300555 ta UAO0300557. 3a KOMILJIEKCOM O3HAK OYJI0 BHUIIJICHO
miHito 12-126, sxy mix HazBow FOnika y 2020 p. BHeceHo A0 Jlep aBHOTO peecTpy
COPTIB POCIIMH, TPUJATHUX I MOMIKUPEHHS B YKpaiHi, Ay 30HU JlicocTery;

- 32 BHUCOKMMH XJIOOMEKapChbKUMHU  BJIACTHUBOCTSIMH, YPOXKAHUHICTIO
(cepemus BpokaHICTH 3,5 T/Ta Ta moTteHmiiHa 4,3 T/ra), CTIMKICTIO 10 30y/IHUKIB
XBOpoO BUILIEHO JiHIIO 11-29 micocTenoBOro €KOTHITY, SIKa Ma€ IepeBard Iepe
cTtangapToM (copt ["0IIKOBChKA) 3a 3arajabHOIO XJ1100TEKapChKOIO OIIIHKOO 6,7 OaiB
(+ 1,3 6anm), cuoro 6opomrHa 480 o.a. (+61 o.a.). Lro niHifO 3 migx Ha3BOIO AHTapec
y 2019 p. 6yno nepenano Ha kBamidikaiiiny ekcreptusy. CopT CTBOPEHO ILISIXOM
BUIBHOTO 3aMWICHHS CEJIEKIINHO1 JiH1i nienuti TBepaoi 09-936r;

- 3a pIBHEM TBEPAO3EPHOCTI BHUIIJICHO COPTH Mojiou sipoi I'oJikoBChbKa,
IOnika, a Takox aiHii 10-56, 10-65, Ta 10-79 3 mianasonom Bixg 198 H nmo 286 H, saxi
3a i€ 03HaKow A0cToBipHO (p<0,01) mepeBuuryBanmu COPT NIIEHUI TBEPAOi
Cnanmuna (152 H). BapiaGenpHICTh TBEp03€pHOCTI 32 pOKaMH Oyjia HU3BKOIO Y
BCiX 3paskiB (2,4-8,9 %). JucnepciitHuii aHasi3 mokas3aB cyTTeBui BHecoK (95,9 %)
reHoTuny y ¢GopMmyBaHHS IIi€l O3HAKU, TOAl SK BHECOK YMOB BHUPOIIYBaHHS OyB
HegoctoBipHUM (p>0,05);

- 3a KOMIUIEKCOM KPYI SIHUX BJIACTUBOCTEH MEPCIEKTUBHUMHU € JiHii 10-
139 ta 10-79 (ypoxkaitHiCTh Ha piBHI COpTYy cTaHaapTy [ojliKOBChKa, BUX1J KPYIU
(96 % 1 91 %, BinnmoBixHO) 1 KoedilieHT pa3BaproBaHocTi (3,2 Ta 3,7, BiAMOBIAHO) B
MOETHAHHI 3 XOpOIIMMH CMakoM, apomaToM, KoHcucTeHmiero. Jlinis 10-56
XapaKTEPU3y€e€ThCS BUCOKMM TMOKa3HUKOM po3BapioBaHocTi (3,8) 1 mae nmpuBabIuBUiA
kouip kammi. 3pasku T.timopheevii Ta T.durum var. falcatomelanopus nporinsHO
BUKOPUCTOBYBATH JIJIsI BAPOOHHIITBA KPYTIH;

- YCTaHOBJICHO, 110 HAaWMEHINl MIHJIMBUM € MOKa3HUK TBepao3epHocTi (V

2,4-8,9 %);



- YCTaHOBJICHO [1ama30H MIHJIMBOCTI Cy4aCHUX COPTIB 1 JIHIN MIIEHHMII
noysidu sApoi 3a AHTHUOKCHUJAHTHOK akTuBHICTIO (AOA) — HaWBUII 3HAaYCHHS
3aranbHOi AOA 3a TpupiyHUMHU JaHuMH Oynu y copty ['omikoBebka (569,4 CGAE
MKI/T), a Tako B mHik 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 sixi manu 3Ha4eHHs Big 536,4 no 568,3 CGAE Mkr/t
BIJITOBITHO, IO JOCTOBIPHO HE BIAPI3HSIIMCH BiJ COPTY CTaHAApTy I OJiKOBCBHKA.
Hani 3pasku nepeBuntyBam 3a 3AOA copt mmenuni tBepaoi CmammmHa (525,6
CGAE wmkr/1);

- 3A0A coptiB 1 miHid nmenum monbou spoi (KCB) 3amexama Bin
0COOJIMBOCTEM TEHOTUITY Ta YMOB BHUPOIIYBaHHS, BHECOK IeHOTHMY ckiaB 32,8 %
(p<0,005), a BHECOK YMOB pOKY nociimkeHnas — 24,3 % (p<0,001).

VY cTaHOBIEHO €PEeKTUBHICTh BUKOPUCTAHHS CIIOCO0Y €KCIPEC-OLIHKU KOJIbOPY
3pa3kiB OoporiHa i MakapoHiB y nporpami Adobe PhotoShop ® 3 cucremoro oIiHKU
koJibopy L*a*b*, mo m03Bossie OTpUMyBaTH J1aHi y BUTJISIII YMCIOBOTO 3HAYEHHS Ta
MO>K€ BHUKOPHUCTOBYBATUCH JJISl OLIHKH KOJIbOPY OYJib SIKOi CUTBCHKOTOCIOIAPCHKOT
OpoayKIii (3epHO, Kpyma, OOpOIIHO, MakKapoHH, Xii0, ToIno). BukopucraHHs
CIoco0y EKCIPEeC-OI[IHKU KOJIbOPY J03BOJISIE CIPOCTUTH OLIHKY Ta TOPIBHSHHSA
KOJIBOPY JOCITIIKYBaHUX 3pa3KiB, CTaHJapTU3yBaTH napameTpu
CUIBCHKOTOCTIOAAPCHKOT MPOAYKIli Ta YHUKHYTH CYy0’ €KTUBHOI'O KOMIIOHEHTY.

CTBOpEHO HOBWMI BUXITHUNA MaTepiay MIICHUIN TOJOU 03UMOI Ta MIICHUII
nmoJIOM sIpoi 3a y4yacTi CHOPITHEHWUX BHJIB MIIEHHUI 31 CKIOMOMIOHUM YEPBOHUM,
OlMM, (P10JIETOBUM Ta SHTAPHUM 3€PHOM MOJO’STHOrO MOpP(OTUNY Yy MOEAHAHHI 3
BUCOKOIO TIPOJYKTUBHICTIO, JIETKUM OOMOJIOTOM, CTIHKICTIO TIPOTH BHJISATAHHS,
TBEPIO3EPHICTIO T4 BUCOKMM BMICTOM O17Ka 1 KapOTHHOIMHMUX MITMEHTIB, 30KpeMa
miHii moadbu os3mmoi 17-1-20, 18-1-20, 21-1-20, 22-20, 25-9-20, 27-9-20, saxi
MOETHYIOTh BUCOKY TPOJYKTUBHICTh, HU3bKY TUIIBYACTICTH, BUCOKY CKJIOMO/I0HICTD,
BHUCOKHI BMICT O1JIKa Ta KAPOTUHOTAHUX MITMEHTIB, BUCOKY TBEPAO3EPHICTb.

Ycranosneno, mo T.aethiopicum var. densarraseita, T.aethiopicum var.
densimenelikii, T.persicum var. rubiginosum, T.durum var. falcatomelanopus e
JDKepesaMyd BUCOKOTO BMICTY O17Ka, BUCOKOI CKJIOMOIIOHOCTI, TBEPAO3EPHOCTI Ta

KpymHocTi  3epHa. T.dicoccum var. atratum — KpymHOCTI 3€pHa, BHCOKOI



CKJIOTIOJIIOHOCTI, TBEPAO3EPHOCTI, BMICTY OlKa, CTIMKOCTI 1O BWIATAHHS Ta
3UMOCTIMKOCTI.

VYcTaHOBIEHO 3HAYHMK TOMIMOP(I3M BHUBYEHUX TIOPUAIB MINCHUI IOJOU
03UMOi 32 TJIaJWH-JIOKyCaMH, IIHPOKE PIZHOMAHITTS SKUX 3YMOBIIOE Pi3HY
CEeJIKIIIHY IIHHICTh 3pa3KiB. BuIIIEHO TMEpCNeKTHBHI TEHOTHUIIH, SKI HECYTh
TreHeTUYHUIN Matepian 000X 0aTbKIBCHKUX (OPM Ta BUAUIAIOTHCS KOJIHOPOM 3€pHA 1
MPOTYKTUBHICTIO KOJIOCA, JIJISl BUKOPUCTAHHS iX HA MOMAJBIINX €Talmax CEJICKIIHHOTO
polecy.

CTBOpEHO 1 3ampomOHOBAaHO AarpapHUM MIANPUEMCTBAM PI3HUX  (POpM
BJIACHOCTI KOHKYPEHTO37laTHI COpTH mojiou spoi FOHika (BHCOKI MakKapoHHI
BJIACTUBOCTI), AHTapec (BUCOKI XJ1100MeKapChKi BIACTUBOCT).

Kniouosi cnosa: nwenuys, nonba, axicme 3epHA, MAKAPOHHI 61ACMUBOCHII,
emicm Mikpoejlemenmis, 6micm OLIKa, KpPYn 'sHi G1acmueocmi, Niie4acmicme,

KIeUKOBUHA, MEEPO03EPHICb.

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
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
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
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
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 pg/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 ng/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
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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