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PELNEH3HUA

BBPXY AHCEPTALHOHEH TPYA 32 NPHCHXKIAHE HA 00pa30BaTE/IHA H HAYYHA CTeNeH ,,/loKkTop™ no:

o6.acT Ha BHeme o6pa3oBanne 6.ArpapHH HAYKH H BeTEPHHAPHA MeIHIHHA, NPOdeCcCHOHANHO

nanpasienne 6.1 PacTeHHeBbACTBO, HAYYHA CNEKHANHOCT ,,Ce/leKIHsA H ceMENPOH3BOACTBO HA
Ky.JITYPHHTE pacTeHHs "

ABTop ma auceprammonnus Tpyx: bopsua [Nerposa XamkuusaHosa, acucteHnt B UITK- Yupnan,
Cenckocronancka akagemus, Codus.

Tema na nucepraumonnus Tpya: “MPOYUBAHWA, CBBP3AHU C U3IIOJI3BAHE HA
OTJIAJIEYEHA XUBPUIU3AIIMA B CEJIEKLIUATA HA TBBPJA IIIUEHULIA (Triticum
turgidum L. subsp. durum (Desf.})".

Penensent: Jlouent n-p Huma Weanosa Heuora, or J[3H-T'en.Tomero, npodecHonanHo
Hanpaeiaenue 6.1 PacTeHHEeRBACTBO, HayuHa cneunannoct ,Cenekuus M CeMENpOM3BOACTBO HA
KyJITYPHHMTE PACTEHHA™, ONPE/IC/ICHA 32 4YIEH HA HayYHO XKypH cbe 3anosen Ne PJI1-05-150/24.06.2026
r. Ha [pencenarens Ha CCA.

1. Kparko npeacraBsiHe HA KARIHAATA

Bopsna [lerposa XamkuusaHosa e poaena Ha 08.07.1974 r. Tpes 1993 r. sagbpuisa Buciius
CE/ICKOCTONAHCKH  WHCTUTYT- rp. [lnosaue  kato OKC  ,MarucThp™  C©bC  CREUMATHOCT
,,ATPOIKEHEPCTRO, pacTHTenHa sawmta®. Ot 2004 1o 2016 r. e paboruna kato nabopaut B UK -
Yupnau. [Tpes neprona 2017 ao 2022 r. e 3aemMana cblUaTa MO3MLUS BLB Qupma , Mnua-97% AJL, rp.
Pasrpan.Or 2023 r. no cera e acucrent B UTIK — Hupnan 8 cdepara na pacTutennnre GUOTEXHONOMHH
NPy TEHPAATA NUIEHHLA, KATO H3BLPLUBA Pa3IHYHH aHANHW3M, Pa3paboTKK H CeNeKTHBHU NOJXOAH NpH
Tasu kyarypa. Ac. bopsHa XamkuuBaHoBa € BKJIIO4EHA B ChCTABA HA HETHPH HayyuHO-
micnenoratencku npoekrta.llyGnukyeanu ca 10 HayuHH CTaTHH, CBBP3AHH € AUCEPTALIHOHHKMA TPYA B
HHAEKCHPAHH M PELIEH3MPAHW CMIMCAHWA, KATO B YETHPH OT TAX € mupeH asTop. Bnanee noGpe
AHIMICKH €3WK M MMA HYKHHTE KOMITIOTBPHH YMEHHA.

Ac. XaDKMMBAHOBA € 3auMClieHa B AOKTOPAHTYPAa HA CaMOCTOATENHA [0AroTOBKa Mo
NOKTOpcka nporpama ,,CeeKuus # CeMENPOU3BOACTBO Ha KyJTypHUTe pactenus”, kbm HIIK-Yupnan
cbe 3anoees Ne PI1 05-137/19.05.2025 na lNMpeacenatensa na CCA. OtuucaeHa € ¢ Npaso Ha 3aluTa
che 3anoses Ne PJT 05-47/19.05.2026. OcHopHata paboTa Ha [OKTOpaHTa € CBbp3aHa CbC
CeneKLMOHHH NPOYYBAHMSA MPH TELPAATA NUIEHHLA B ChUETaHHE C MEXIYBHIOBATa XHOPU3AN3ALMA U
GHOTEXHONOrHYHH TOAXOAH.

2. Ofma XapakTepHCTHKA HA AHCEPTALHOHHHS TPYA aBTopedepaTa- CTPyKTYpa, ofem H
cLIbPXKAHHE

JIHCEpTALMOHHUAT TPYA chabpxka o0uo 191 cTpanuun.Te ca pasnpeaeneHn KakTo ClleiBa: yBOA-
3 crp.; nuTepatypeH npernea — 36 cTp.; uen W 3a4auyd — 2 CTp; MaTepHal W METOAM -17 c1p.;
pesynTaTH M obcbkaade 86 crTp.; sakmoueue -13 c¢rp.; M3BOAM -3 CTP.; NPHHOCU — 2 CTp;
nuTepaTypHa cnpaska -28 CTp. OT M3HECEHOTO MO - rope JIHYH, Y€ JUCEPTALMOHHWA TpYL €
CTPYKTYPHpaH NPaBUIIHO, KATO OTACIHMTE PA3JIENH ca CTPYKTypHpanu mo obem. [lucepraumara
Bmouea 28 TabiHuM M 21 duryps v cHumkoB Matepuan. Tabauumre ca Aobpe CTPYKTYpHPaHH H B
TAX Ao6pe e oTpaszena craTMcTHueckata obpaborTka Ha pesysiTaTuTe OT NPOYYBAHWATA MO BCHYKH
BKJIOUEHH B AHCEPTALMOHHHA TPY .

MpencrasesuaT apropedepaT OTroBaps Ha W3HCKBAHMATA M OTPa3iBa MHOro No0pe BCHUYKH
CTPYKTYPHH €JICMEHH, AHAIU3M, IOKA3ATC/ICTBEH MaTepHA, W3BOJH U MPHHOCH.



3. AxTyajaHocT Ha H3CJeBAHHA NpodieM

[MuenuuaTa € HAW-LIMPOKO OTIICHKAAHATA XKUTHA KynTypa B cBera, EBpona w y nac. C Hes e
CBBLP3aHO 0 TOMIAMA CTENEH H3XPAHBAHETO HA 4OBEYECTBOTO. B bbarapus mioumre 3aeTy ¢ nieHnua
€KErOAHO CE YBEIMUABAT W Ce ABWKAT B AHanmazoHa oT 15-17 man axa. Okono 8-10 % ot Tezn nnowm
ca 3acaTu ¢ TBbpAa nuiennua (Triticum durum). Ta e ocHOBHA CYpOBHHA 3a MPHrOTBAHE Ha Macra,
Kyc-kyc, ¢une, todka, rpuc v apyru npoaykti. Ta uma cneumduyen W GanaHcupad GenTbuHO-
BBIVIEXHPATEH KOMAeKe B 01aronpHasTHOH CbYETAHHE HA NPOTEMH, MIYTEH, KADOTEHOHAH, BHCOKO
ChAbpKaHHE HA HE3AMCHUMH aMHHOKHCEIHHH, BHTAMHHH, MACTHH KHCEJIHHH W Ap. ﬂopazud BCHYKO
TOBA B NOCNCAHUTE FOJANHH C€ Cb3daBaT MpPeAnOCTaBKH 3a YBENUYaBaHC Ha NUIOLIHTE 3a OTrICHKIAHU
Ha TBhpaa NIEHHLA.

Ornanevenata xMOpHaM3alUs € €IHH OT METOAMTE 3a MOACOPABAHE HA HA TBbpAATA MIIEHHLA
ype3 M3NOJ3BAHE HA Pa3IMYHH JMBH BHJOBE, KOWTO ca HeHHH poacTBenuuM. Upes ycrmeinHu
KPLCTOCKM MOTAT Aa ¢¢ Cb3AaJaT FeHeTHMYHO cTabWIHM (OPMM THN KyATYPHAa NUIEHHUA, HOCEUIH
JENAHN M LEHHH 32 YOBEKA NPHU3HAIM KATO YCTOHYMBOCT KbM 0OJIECTH, HENPHATENH, CTYI, CYHIA,
HEJOCTHT HA XPAHMTENHH €JIEMEHTH, BHCOKO MPOTEHMHOBO ChABPKAHME M APYTH OGHOXHMHYHM H
d#3znonornyHKM nokasateny. HAKoM OT XxapaKTepHTHKHTE, OTNIHYARALIM TO3H METO/ OT BLTPEBHACBATA
xuOpuan3aLHbi, ca CBbP3aHH € HHCKA KPBCTOCBAEMOCT, HECHBMECTHMOCT MEX/TY TCHOMHTE,
CTEPUIHOCT Ha XUOpHAMTE W CTaOMIM3MPaHE HAa HOBANOJY4EHMTE JIMHHH NOPAiH IPHCHCTBHETO H
BIMSHUETO HA YYXIHS TEHETHUEH MaTepHal. 3a Aa MOraT Ja ¢ NpeoaoJIEIT BCHYMKH Te3H HEraTuBH,
KOMTO TIPEYar 1a Ce ChHYETAAT IIOJIE3HMTE NPHU3AHALM OT HOBHTE M3TOYHHLM, KOMTO ¢a HOCHTENH Ha
MOME3HH IFeHH CE€ M3MON3BAT NOAXOAM HAa PacTUTeIHWUTE OMOTEXHONOTHH. EAMH OT Te3n nNOAXOAM,
KOHTO YMeJIO € W3MOJI3BaH B JIMCEPTAUMOHHMS TPYJA € METOABLT Ha CracaBauloTo emOpHo ,.embryo
resque method*. To3n MeTon He U3IMECTBA TPATULIMOHHHTE CENEKUHOHHH METO/H, & KOMOWHHpaHeTo
HM [1aBa BbL3MOXHOCT 33 MpPEOJONABAHE HA HECHBMEKTHMOCTTAa MEXAY OTAAJIECYEHMTE I'CHOMH H
cb3gasane Ha GopMH ¢ MogOOpeHH NpHU3HALKM K TO 3a MO-KPaThK NEPHOA, OTKOJKOTO ¢aMo ¢
KI1aCHYECKHM TEXHOJIOMHH., MapKepHaTa CeneKkuMs OT CBOs CTpaHa, N03BONARBA OTOOP B MHOFO paHeH
CTAAWI OT Pa3BUTHETO Ha PACTEHMETO H TOBA ChLO BOAM [0 HEKOJKOKKPATHO CBKpallaBaHe Ha
ceflekuuoHnus npouec. OcBeH TOBa ¢ Hesd Ce J0Ka3Ba M MEXKAYBHUIHBHA MPOH3XOJ Ha
HOBOCBH3/JaeHHTE (POPMH, KATO ACHO C€ BMXK/IA MHTPOrPecHASTa HA 4YacT OT TEHOMA Ha JMBHA BHI B
HOBOCB3/1aHHA PACTHTEIEH H3X0AEH MaTepral. HacToALMAT AKCEPTAUMOHEH TPY/L € YCNELUCH ONHT 3a
ChYCTAHO M3MOJ3BAHE HA TPAAMUHOHHMTE CCNEKLHOHHM METOAH C OTJIEYCHA XHOpWAW3ALMA,
BUOTEXHOMOTHUHY METOAH H MapKepHa CelleKLMA 3a MOBHIABAHE HA TEHETHYHOTO pa3Hoobpasne npu
TEBP/ATA NIUEHHLA U 10 YCKOPABAHE HA HA CENIEKLMOHHHSA NMPOLEC U NPAKTHYECKATa CeleKUn.

B To3M acmeKkT TeMaTa Ha JMceprauMonHus Tpya . JIPOYUBAHHMSA, CBDBP3AHH C
H3MOJ3BAHE HA OTJAJIEUEHA XWEBPUIU3ALIMA B CEJIEKIIMATA HA TBBPOA
MUEHHUUA (Triticum turgidum L. subsp. durum (Desf))*, paspaboren or noktopant bopsna
[letpoBa Xa/mKuHBAHOBA € C HETIPEAXOAHA AKTYANHOCT H 3HAUCHHE.

4, JiutepaTypHAa 0CBEIOMEHOC N0 HAYHHS mpodacm.

MyuTepaTypruaT 0630p e n3uepnarteneH. B Hero ¢a BKIIOUEHH BCHUKH ACNEKTH Ha TTpobiema, kato
ca OTpa3eHH 3HAYCHMTO W PA3MPOCTPAHEHHETO Ha TELP/AATA MIIEHWLA; CENEKUMOHHO fO0PABAHE,
HAMAJIABAHE HA FEHETHYHOTO pa3HooOpasWe W NOBHLWABAHECTO MY, M3TOYHHUM HAa T'€HW OT JHBHTE
BHJOBE OT ceM. JKuTHH na nonoGpAHaTe HA TBbpAaTa NIUEHHLA; NpobieMH, CBbP3aHH ¢ OTAANICHEHATa
XHOpUOM3ALMSA; METOAM 32 WAEHTHQHUHMPAHE HA NIPEHOCA HA TEHETHYCH MaTepHan OT OTAaleHCHaTa
XHOpUAN3aIIHA B TEHOMA HA TBbPATA MUEHHLA.



B nosaxpena Ha pa3paboTBaHaTa TEMa Ca UUTUPAHH 394 NUTEPaTypPHH U3TOYHHKA, OT KOUTO 25
Ha kupunnua v 369 Ha natunrvua. Oxkono 45 % OT UTepaTypHHTE H3TOYHHLUW €A OT fIOCNEAHHUTE 10
roauHu. JluTepaTypHus nperned € nanucaH Ha aoGbp crin. He ce orbensssar nyHKTYalHOHHH H
TEXHMYECKH TPellky. M3TouHHUMTE ¢a UMTHPAHK MPABUAHO , KAKTO B TEKCTa, Taka B JIHTepaTypHaTa
cnpaska. JJOKTOPAHTA € JIEKOTA KOMEHTHPA M AHATH3WPA MHEHHMATA HA PA3IHYHHTE aBTOPH.

Llenta Ha v3cneABAHETO € MOTHBHPAHA ACHO H TOYHO, Cheq 3anbaboUeH aHan3 H 00001meHKe Ha
NTEPATYPHHTE H3TOUHWUM. 33 M3MBIHEHHETO M ca (JOPMYIHMpaHH [UECT 3a1a4H, YPE3 KOHTO €
peanuaupano npoyueaneto. Te ca GopMyIHPaHH TOMHO H SCHO.

5. OueHka Ha METOAHYHATA HACT.

MeTOIMYEeCKH OTIHTHTE ¢a fI0CTABEHH W HM3BEACHW APABWIHO B MOJICKH H N1abOpaTopHH YCIOBHA.
Excnepumenraanata pabota no Temara ¢ nposeaeHa B HHCTMTYTAa 110 MONCKH  KYATYPH,
CenckocyonaHcka akagemus — rp. Unpnan, v B ArpoGrnodHcTUTyTa, CEeNCKOCTONAaHCKA akaiemMus —
rp. Codus, B nBa eTana. [TLPBUAT €Tan € OCHIIECTBEH Mpe3 BEreTALMOHHATE ce30HM ot 2005 r. no
2011 r. Bropuat eran e nposeaeH npes BereraloHauTe ce30HH oT 2019 r. no 2022 r., npy pasnnuiy
METEOpPONIOTHYHH YCI0BH:, XaPAKTEPHH 33 BCEKH €/IMH OT TX.

Pactutency Matepuan. OBekT Ha W3cnenBaHeTo ca oOpa3uM Ha OTAANCUCHH BWAOBE OT POLOBETE

Aegilops, Triticum u Triticale. CoproBere BKNtoueHH B Hicnensaneto ca: Apulicum 233, T'eprana,
ITporpec, Benocnasa, Buaxoa, Bukropus - Obirapeka cenexuus; Iride, Meridiano — Hranns; Superdur
— Ascrpusa. Jlunuure, 6bnrapcka cenexuus, ca: 6189, 6467, 6948, 7110, 7121, 7192, 7208, 7216,
7281, 7307, 7346, 7351, 7383, 7416, 7505, 7538, 7544, 7552, 7647, 7767, 7793, 7794. Upes
eMOPHOKY/ITHBHpAHE Cca MOMyYeHH MEXIYPOLOBUIE KPCTOCKH € BUIoBE OT poaoee Aegilops.
Triticum u Triticale. B wicneapasero ca BtoueHn F1 xuOpuan v TeXHHTE OEKKPOCHH MOTOMCTBA.
TleseT HEKKPOCHH JIMHUH, TIOJY4CHH TIpH XuGpuansauns ua Triticum durum ¢ supose ot pon Triticum
u Aegilops, kakT0 M CbC cuHTeTMuHHA XuOpua Triticale, ca BKIIOYEHH 3a HAeHTH(PHIIHpaHe Ha
uyKIOBH/OBUSL MPEHOC upe3 MolekynapHu mapkepd. lllect HanpeaHanu cenekuHOHHH JTHHAH,
pesyaTar Ha OTAanedeHa XWHOPHMIM3alMA, Ca BKIIOYEHH 32 OUEHKA NO 10OHB M KaueCTBEHH
XapaKTePUCTHKH Ha 3bPHOTO.

U3non3BaHHAT PACTHTENICH Marepuan € B rojtiM o0eMm, JOCTATBYCH 33 H3BENIAHC HA
€KCMePUMEHTAIIHATA YACT, 338 CTATHCTHYECKHTE 00paboTku 1 3a 0hopMsHE HA 33AbJA00OYEHH U3IBOAH H
HPHHOCH.

Meroan. U3non3eanu ca peiviia METOAH 3a OCHIIECTBABAHE HA MEKIYPOAOBH KPLCTOCKH  KaTo
eMOPHOKYITYpa, METOM 38 WAeHTHQHUMpPaHEe MPEHOCA HA TEHETHHE MATCPHAN OT OTAANeHCHHTE
BMAOBE B F€HOMA Ha TBBLP/ATA THUEHULA, KATO MOPHONOruieH, UHTOMOTHYEH, MOJICKYAPEH aHATH3H,
ArPOHOMHUECKA OLEHKA W OUCHKA HA KAYECTBCHUTE MOKa3aTellH NPW HanpeaHanu JIMHUM TBbLpAa
MWeHULA, [TONYYSHH upes ofancueHa xubpuausanns. FpaBuiaHo ca 1016paHH M CTATHCTHYECKHTE
METO/IH, C CKOITTO ¢a 06paboTeHH NMoNyYEHHTE PE3yITaTH.

6. AHaAH3 H OUEHKA HA Pe3YJTATHTE.

Peayntatute W OGCHKIAHWATA ca NPECTaBeHH Ha 86 CTpaHuUM OT ofbeMa Ha JHCEPTALHOHHHA
tpys. Te ca obo6luenn B luecT nonpasaena W npeacraseHd B 28 aobpe othomenn Tabauuu K 31
GHUrypH ¥ CHHMKOB MATEpHA.

B mbpeMA Noapas/es € YCTaHOBEHA KPBCTOCBAEMOCTTA MENY OTAANEHEHW BUAOBE OT poi
Triticum, Aegilops v cuntetutuns BUA Triticale ¢ pa3miiHi COPTOBE M CENEKLHOHHY IMHWH TELDAR



muennua (Triticum durum). HACKHTE CTOHHOCTH Ha TIONYYEHWTE 3aBPB3H  MPH KPHCTOCKHTE C
npesacTauTend Ha poa Aegilops [0Ka3BaT BL3MOKHOCTTA 3a BKIIOYBAHE Ha Te3H BHIOBE B
OTJANeYeHa XHOPHIM3AUMA M W3MON3BAHETO WM KATO H3TOMHHMK HA NEHETHYHO pasHoobpasve B
CeNeKUMOHHHTE TNpOorpaMd MO TRBPAA TNINeHWUA. [Bbpaarta MEHHUA [POABABA  HHCKA
KPBCTOCBAEMOCT € FEHETHUHO OTALIEUEHH BHAOBE, KAaTO NO-BUCOKA € NPH TE3H C XOMONOKHH FEHOMH.
CreneHTa Ha KpbCTOCBAGMOCT 3aBHCH OT HWBOTO Ha NAOMAHOCT M Opos HA XOMOJIOXKHHUTE TEHOMM.
YcraHoBeHaTa KpbeTocsaeMocT npu xubpnausauwata Ha Triticum durum c Aegilops macha u
Triticum spelfa NOTBBPKAaBA, Ye PABNMKUTE HA HMBO NIOHIHOCT U BIWAHHETO Ha Hexomonoxuua D
reHOM 3aTPyAHABAT KPLCTOCBAHETO HA XEKCANAOWAHWTE Buuose ¢ Triticum durum. Benukn tesu
pesyntat ca go0pe NpPeacTaBeHH v 10ka3aHH B TabIHuYeH ¥ rpaHUeH BHA € HYKHATA CTATUCTHYECKA
obpaboTka.

BTopuaT nofpazfien MpeAcTaBA NOAPOOHO ONTHMH3YPAHETO Ha in Vifro TEXHHKH 33
NPeoa30NABAHE HA HECHBMECTHMOCTTA NPH MYXIYBHAOBH H MEXAYPOAOBH XHOPHAHH KPBHCTOCKH.
ONTHMHU3MPaH € CbCTaBA HA XPAHUTEAHMTE CPEIH 3a MPHNAHETO MM NpH eMOpHOCHacABAHETO 3a
MoMy4yaBaHe Ha 3aTb3 OT OTAANEYEHH XMOPUIH , MONYYEHH OT KPBLCTOCKMTE Ha TBLPAATA MLUCHHLA C
BunoBe oT poaose Aegilops, Aegilops u cunterutuns Bua Triticale. [Monyuenute pesyntatu
nokassar, 4e moauduuMpaHata MS cpena, chabpxkawa aGCLMCHHOBA KHCEHHA OCHIYPABA MO-BHCOK
MOTEHUHMA 33 PereHepalMs HA HE3PeM 3apoJUIIM OT OTJaNeueHH KPbCTOCKH B cpaBHeHue ¢ P38
cpenara. Tyk pezynrarure ca go0pe o0Bbp3anu ¢ HATMYHUTE MyONMKALKWKH N0 NpodieMa K MOKA3BAT,
ue JIOKTOpatTa ¢ Ao0pe 3aMo3HAT C CBETOBHHTE MOCTHKEBHHS.

B TperusT noapa3aen ca npoyqeHd BCHUKH nonyueHu Fy xubpuann pactenus, NONYYeHH Npy
KPBCTOCKM ¢ yuacTHeTo Ha Aegilops cylindrica u Aegilpos umbellulata. Tlpn otaanevanara
xuOpHM3auKMg TOBA € eldH MHOIO BaXKEH eTan, Thil KaTo ce AoKa3Ba Jaiu B TO3H Marepdan ce
ChbabPHKA (GParMEHT OT reHOMa Ha AMBHA BMi. TYK BCHUKM pe3y/ITATH MOKA3Bar, 4e IOKTOPaHTa
NOKa3Ba TasH MHTPOAYKUMS € MOPQOMOrHYHM  aHATW3M M LIMTONOTHYHH  HaOJIOACHHA.
Mopgonoruunusat ananu3 Ha F1 xuGpunure ot kpbetockure Bukropus x Aegilops cylindrica n
Benocnasa x Aegilops umbellulata noka3sa, ye pacTeHuaTa ca (JEHOTHNHO €AHAKRH B PAMKHTE Ha
BCAKA KOMOHHALMA M nposBsBaT Oesie3n, XxapakTepHy W 3a JBamarta poautend. Liutonornunn naHuu
KATErOPMYHO AOKA3BAT MHTPOTPECHATA Ha MEXAYPOAOB HACIEACTBCH MAaTepuan JOpH ¥ IpH
nocneapam  Gekcpocupanua ¢ KyNTypHus poauren. HMaentuduuupaHeTo Ha HHTporpecupanu
FEHOMHH CEIMEHT# HACNE/IEHH OT AWBHTE BMIOBE Gy yJICCHWIO 0TOOpa HAa IMHHU CbC CIICUMPUUHH
npu3Haud ¥ OH MOANOMOTHANO CENeKLHOHHHTE nporpamu. OTKPUBAHETO HAa MHTPOIPECHH OT
OTAAICHCHHTE BH/IOBE B T€HOMA Ha TBBPAATA TLUICHHLIA MOXKe A2 Ob/e JOMBIHHTENHO NOANOMOrHATO
OT TeXHUKH, 6a3HpaHy HA MOJIEKYNIAPHH MAapKepH.

B ueTBLPTHA pasiei ca WASHTH(HUUMPAHK MPEHOC Ha FCHETHYHA WHAOPMALHA B HAIIPEAHANH
GEKKPOCHH JTHHWM, MONYUYEHH OT OTialeucHa XMOpHM3alMA Ha TBbpJA ILEHHLA C BHI0BE OT poA
Triticum, Aegilops u Triticale. B W3cneaBaHeTo ca BKJIIOYEHH AECET HAMpeAHaTH DEKKPOCHH JIHHUM,
MOJIyYEHH B Pe3y]TaT Ha ABAroroauisHata HM pabota no oraaledeHa Xubpuauszauus Ha iect
GLArapckd copta TBBpAA MUIEHMLA ¢ /IEBET OTAANC4eHH Buma oOT cemeiicTBo Gramineae W
CHHTETHYHHUS BHWA Triticale, xaTo € n3noi3BaHa 33 OEKKPOCHO KpbCTOCBaHe. Mscnensanusta
nemoHcTpupat edexturHocTTa Ha SSR n ISSR TexHonoruuTe 3a OTKpPHBaHE Ha MONHMOPGHIBM H
aHA/M3 HA MHTPOrpecHsl B COPTOBE TBbP/A TMINEHMUA C BHCOKA CTENEH HA TFEHETHUHO CXOICTBO.
[ToaumopduambT, HACHTHOUUMPAH B OEKKPOCHHTE JIHHWHM, € CNeACTBHE OT HHTPOrPECHBHH
XUOPHIM3ALIMH, BKIKOUBALLM PA3THUHU YYXKIH BUI0BE W CLBPEMEHHH COPTOBE TBbpAa niieHHua. Hak-
BHCOK MPOLIEHT Ha MHTPOTPecHs OT TETPAruIOHAHMTE OTAAICUCHHU BHOBE B NEHOMA Ha TBbpjara
nuieHNLa € yctaHopeH B copT Iporpec ot Triticum polonicum (36,84 %) n Triticum dicoccum (34,78



%), a OT XEKCAIUIOMAHUTE OTAaNeueHH BuaoBe — B copToeTe Boaxon n lporpec or Triticale (41,66
%) n ot Triticum macha (26,66 %). TIpH cenekunmoHHata JIMHHA ¢ yuacthe Ha Triticum macha ¢
YCTAHOBEHO TOUTH MBITHO 3aMECTBaHE Ha 7A XpOMO30Mara B JOHOPHHA COPT TBBPAA NIUEHHLA C
XOMEOJIOKHATa 7A XpOMO3OMa OT OTAaneueHHs sMA. HMCKO HMBO Ha WHTPOrPECHA HA XpOMAaTHH B
FCHOMa Ha TEBpAATa NlEHHUA ce HabmoaaBa Npu w3noaBane Ha Aegilops tauschii u Aegilops
umbellulata. Tlpn GexkpocHaTa NMHMA, nosmydena oT xubpuausauma ¢ Triticale, ¢ ycravorena
uHTporpecHs Ha 10 XpOMATHHOBH CETMEHTA B PasIMYHH JIOKYCH Ha XPOMO3OMH OT pasiH4HH IpyiiH.
JombanuTentoro u3nossade Ha ISSR mapkepure (GA)oC u (AC):G noka3ea HaNHuME Ha thparmeHTH
OT xpomosomuTe Ha Triticum timopheevii W NONBLIHMTENHW dparmeHTn oT Trificum polonicum u
Triticum macha B GekkpocHuTe THHMK. OTKPUTH ca HACHTUOULHPAHN HOBH alfleNin B OEKKPOCHHTE
NWHUM, KOUTO HE CHOTBETCTBAT Ha ajleNMTe HA JBaMara poauTens. Hamuunero Ha HOBK aleiv €
HHIMKALMWA 33 aKTHBHAZ PeKOMOMHALMA MEXIY TE€HOMHTE HA UYKAH BHIOBE H COPTOBCTE TBBLPAA
NLIEHHLA.

B noapaszgen netd ¢ M3BhplueHa (EHOTHITHA OLUECHKA HA HAMpeaHATH OEKKPOCHH NHHHH
[OJIy4eHU NIpH KPBLCTOCBaHe Ha TEBPAA MIUEHWUA C OTANEYeHW BHAOBE OT poaoseTe Aegilops u
Triticum. TloBedeTo OT M3cHeABaHMTEC GEKKPOCHWTE JIMHMM C¢ XapakTepusupar ¢ nofobpeHn
arpOHOMHYECKH XapaKTCPHCTHKH, KaTo MO-KLCO CTHOMO, NO-Abirn (raroBH NHCTa, no-ronsma
¢naroa NUCTHA TAOWL M NOAOOPEHH XapaKTEPUCTHKH, CBBP3AHM C KIACOBLTC. MO-rONAM 6poi
K1acyeTa B Knac, No-rosisM Opoit 2bpHa B KJac, KaKTO W [10-BMCOKO CBAbPXKAHHE Ha IIPOTEHH H
rayTeH. Pesynrature nokassar, ue H3non3saHata OekkpocHa cTpaTerus € TIOAXOoAAWA 34
NpexpLpiaHe Ha HOBH AJICNH OT YyXKIH BHIOBE B €NTHTHH COpPTOBC TEBPAA NineHHA.

[lpakTuuecKaTa 1leHHa CTORHOCT Ha TO3H TPYA € NOKa3aHa B MOCNEIHHA ECTH MoApasaes Ha
NOJlyHCHWTe KpaiHM pesysiTaTH. M3pbpluena e olieHka no Ao0MB ¥ KAYeCTBO Ha HAaNpeaHalH
CEneKUMOHHM JIHHMM TBLPAA NIIEHHLA , NOTYHEHH NO METOAA Ha OTAajedeHaTa XuOpumusauus ¢
BunoBete ot pon Aegilops u Triticum. Hali-Bucok cpeneH n00MB 3a TPHTE TOAMHH ¢ OTYETEH NPH
nvkns JIB-8360 (672,6 kg/da) ¢ npowsxoa Triticum durum x Aegilops kotschyi. Beuukn
aHA/IN3UPAHH ARHHH CC XapaKTEPH3HPAT ¢ BHCOKA CTBKJIOBMAHOCT M elpo 3bpHo. Hal-ronama maca
Ha 1000 3bpHa e ycTanoseHa rnpu nuHuute JIB-8358 u J1-8572 (Triticum polonicum % Triticum
durum). C Haii-BHCOKO ChILPXKAHHME HA MPOTEHH H MOKBP [JIYTEH B 3HPHOTO, CHIEH [IYTEH H Hak-
BHCOKA CTOMHOCT Ha XKbAT HMHAekc b* ce orawuaBa nuuus [1-232. Ta e OekkpocHa JIHHMA OT
oTnaneyena xubpuansaums ¢ Triticum dicoccum v NpHTEKaBa THAAMHOBA (paKLus v-45, cebp3ana ¢
HMI — 2 Tin ¥ cuneH rayTeH,

7. H3BoaH M PHHOCH HA JHCEPTAIHOHHMS TPYA

B pesynTaT Ha M3BbPLLCHHTE MPOYUYBANMA Ca HampaBeHH |9 W3BOAA, KOHTO TOUHO OTpasABaT
NONy4YEeHHTE Pe3YJITaTH.

Hait-paxkHuTe NMPHUHOCH HA AHCEPTALMOHHMS TPyA ca o6o6WeHH B MPHHOCH C HAY4HO-
TeopeTHueH U npunoxken xapakTep. Te ca GopMyaHpaHH ACHO H TOUHO!

IpunocH ¢ HAYYHO-TEOPETHYEH

1. lNonyuena ¢ uxopMaLus 3a KPLCTOCBAEMOCTTA Ha TBBPAATA MIEHHLA € rOAM Gpoii oTaaneueHu
W pojcTBEHM BUAOBE OT poa Aegilops, poa Triticum u Triticosecale 1 3a BL3MOKHOCTTZ 32
nomyuasaHe Ha F) xubpuaHu pacTeHna ¢ npunarane Ha emGpuocnacssaue in Vitro,



2. C uen npeononsBaHe Ha eMOPHOHAIHATA HECHBMECTHMOCT NpPH OTAANEuYCHAa XWOPUAM3ailHd Ha
TBBP/IA NIISHKIIA €3 ONITHMH3WPAHH OCHOBHH €TaNW OT Apoueaypata no emOpyocnacsBate in vitro.

3. VCTAaHOBEHH €d CEPUO3HU HAPYLIEHUS B IPOTHHAHETO HA MUKPOCTIOpPOTeHe3Hca, KOHTO 0DACHABAT
YaCTHYHATA WM MThJTHA CTEPUITHOCT HA XHOPHIHUTE PACTEHHA OT KPBCTOCBAHETO HA TRBPAA MILEHHLA
¢ Aegilops umbellulata u Aegilops cylindrica.

4. JleMoHCTpHpaHa e npunoxuMocTTa H edextusHocTra Ha SSR u ISSR mapkepurte npuoTaaneuena
XMOpUAN3ALIMA 32 OTKPHBAHE HA NOJUMOP(H3IBM W aHATIM3 HA UHTPOIPECHH, NOKa3Ballll XWOpUaHaTa
NpHPOAA HA Cb3AAACHHUTE BEKKPOCHH JTHHUU.

5. YeraHoseno e, de nipuaaraHata GekkpocHa cTpaTeris € eeKTHBEH HHCTPYMEHT 34 BbBEXKIAHE HA
HOBM afiefli OT OTAANCueHH BHAOBE 0e3 BJOIIABAHE HA OCHOBHHTE arpOHOMHMYHHM KayecTBa Ha
TBBPAATA NIICHUUA.

IIpHHOCH ¢ HAYYHO-IPHJIOXKEH XApaKTep
1. PaspaboTenu ca npotokonu 3a eMOpHocnacaBaHe in vitro Npy TBbP/a MIEHHLA.

2. Ch3aeHH ca ceJIEKUHOHHH JIMHHH TBEPAA NIWCHMLA Upe3 oTAaNeveHa XHOpHan3auns 1 Gekkpocha
CTpaTerys, HamMHpallid c€ B KOHKYPCHO COPTOHM3IIMTBAHE, Ype3 KOMTO € 00OraTteHo reHEeTHYHOTO
pa3Hoofpazue no BaKHH arpOHOMHYECKH MPU3HALH.

3. UnenTHpuumpanu ca BeKKPOCHUTE JIMHUH, NIPOM3XOKAALUM OT KpheTockuTe ¢ Triticum dicoccum,
Triticum polonicum u Triticum macha xapakTepu3npaliy ce ¢ Haii-100pa KOMOHHALHS OT APH3HALM,
CBBbP3aHH C NMPOAYKTHBHOCTTA HA KJ1ACA M KAYECTBOTO HA 3BPHOTO M ¢ NoTeHuHana 6baaT npu3HaTH
332 HOBH COPTOBE.

8. OneHxa H Ka4ecTBO HA HAYUHMTe NYOJIHKAIHH, OTPAABAINH Ppe3YATATHTE OT
AHCEPTAINHOHHHA TPYA.

BopsHa XamlkHMBaHOBA NpeiacTaBs TpU MyONHKAIIMK, CBBP3aHH € AMCepTauHoHHMA Tpyd. B
ABE OT TAX € MbpBU aBTOp. CTATHHTE OTPa3ABAT OCHOBHHTE YACTH Ha Pa3pabOTKHTE B AUCEPTALUATA.

9. Kputnunn 0eNeKH HNpenopbKM.

Hamam kpuTunn Genexkn. bux npenopbuana Ha acucteHT bopana XaukuuBanosa npeasHi
AKTYAJHOCTTA M BQXKHOCTTA HA pa3pabOTeHHs NHCEPTALMOHEH TPy, [Aa NPOALIKM M Ja 3ambnbouu
Hay4YHOM3ClIe0BaTesICcKaTa cH paboTa no Te3u npobnemH.

JAKJIIOYEHHE

C Ta3u pa3paoTKa [UCepTaHTa MOKA3Ba, Y€ Beye € H3rpajeH HayuyeH paboTHHK, KOHTO
BJIAJICC METOJMTE HA eKchnepuMeHTMpaHe, oOpaboTKa H WHTEpIpPETHPaHe Ha TMONYyYeHH
pesynratd. CMATaM, Ye npeacTaBeHHs AHCEPTALMOHEH TPYH OTIOBApH HA M3UCKBaHUATA HA
3PACPD u Tlpasunnuka 3a npunaranero my B CCA 3a npugoCuBane Ha oOpasopaTenHa H
Hay4Ha cTeneH ,,Jlokrop®.

Topa MM jaBa OCHOBaHHE Ja OLCHA IOJOXKHTETIHO AUCCPTALHOHHUS Tpya # Aa
npeanoxa aa ce npucbAd Ha Bopsina IletpoBa XamxuupaHosa ofGpasopaTenHa H HayyHa



crenen ,Jloktop® B o0nacT HAa BHcIIe 00pa30oBaHHE ArpapHU HayKd W BETCpUHApHA
MEMIMHA, npodecHoHanHo HampasieHue 6.1. PacTeHHEBBACTBO, Hay4Ha CICIHAIHOCT
,,CeNeKIMA H CEMEMPOU3BO/ICTBO HAa KYJITYPHHTE PacTeHUs ™. A
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1. Brief presentation of the PhD student

Boryana Petrova Hadzhiivanova was born on 08.07.1974. In 1993, she graduated from the
Higher Agricultural Institute in Plovdiv with a master's degree in Agroengineering, specializing in
plant protection. From 2004 to 2016, she worked as a lab technician at [FC — Chirpan. Between 2017
and 2022, she held the same position at the company "MIin-97" AD in Razgrad. Since 2023, she has
been working as an assistant at IFC — Chirpan in the field of plant biotechnology for durum wheat,
performing various analyses, developments, and selective approaches for this crop. Asst. Prof.
Boryana Hadzhiivanova is part of four research projects. She has published 10 scientific articles
related to her dissertation in indexed and peer-reviewed journals, being the first author in four of them.
She has a good command of English and possesses the necessary computer skills.

Asst. Hadzhiivanova was enrolled in a doctoral program for independent study in the PhD
program 'Selection and Seed Production of Cultivated Plants' at IPC-Chirpan by order No. RD 05-
137/19.05.2025 of the President of the SSA. She was withdrawn with the right to defend her
dissertation by order No. RD 05-47/19.05.2026. The main work of the PhD student is related to
breeding research in durum wheat, combined with distant hybridization and biotechnological
approaches.

2. General characteristics of the dissertation thesis and autoreferee - structure, volume,
and content

The PhD thesis contains a total of 191 pages. They are distributed as follows: introduction — 3
pages; literature review — 36 pages; aim and objectives — 2 pages; materials and methods — 17 pages;
results and discussion — 86 pages; conclusion — 13 pages; findings — 3 pages; contributions — 2 pages;
used references — 28 pages. From the above, it is clear that the dissertation is properly structured, with
each section organized according to volume. The dissertation includes 28 tables and 21 figures and
photographic material. The tabtes are well-structured and clearly reflect the statistical processing of
the study results for all aspects included in the dissertation. The presented autoreferce meets the
requirements and very well reflects all structural elements, analyses, evidence, conclusions, and
contributions.

3. Relevance of the researched problem

Wheat is the most widely grown cereal crop in the world, in Europe, and here in our country.
It is largely connected to feeding humanity. In Bulgaria, the areas planted with wheat increase every
year and range between 15-17 million decares. About 8-10% of these areas are sown with durum



wheat (Triticum durum). 1t is the main raw material for making pasta, couscous, vermicelli, noodles,
semolina, and other products. It has a specific and balanced protein-carbohydrate complex with a
favorable combination of protein, gluten, carotenoids, a high content of essential amino acids,
vitamins, fatty acids, and more. Because of all this, in recent years conditions have been created for
increasing the areas for growing durum wheat.

Distant hybridization is one of the methods for improving durum wheat by using different wild
species that are its relatives. Through successful crossbreeding, genetically stable forms resembling
cultivated wheat can be created, carrying desirable and valuable traits for humans, such as resistance to
diseases, pests, cold, drought, nutrient deficiencies, high protein content, and other biochemical and
physiological characteristics. Some of the features that set this method apart from distant hybridization
are related to low crossability, genome incompatibility, hybrid sterility, and the stabilization of the
newly obtained lines due to the presence and influence of foreign genetic material. To overcome all
these negatives that prevent combining the useful traits from new sources carrying beneficial genes,
plant biotechnology approaches are used. One of these approaches, which skillfully used in the
dissertation, is the embryo rescue method. This method doesn’t replace traditional breeding methods,
but combining them allows overcoming incompatibility between distant genomes and creating forms
with improved traits in a shorter period than using only classical technologies. Marker-assisted
selection, in turn, allows a team to work at a very early stage of plant development, which also leads to
a multiple shortening of the breeding process. In addition, it also proves the interspecies origin of
newly created forms, clearly showing the introgression of part of the wild species’ genome into the
newly created plant material. This dissertation is a successful attempt to combine traditional breeding
methods with targeted hybridization, biotechnological methods, and marker-assisted selection to
increase genetic diversity in durum wheat and to speed up both the breeding process and practical
breeding.

4, Literary awareness of the research problem.

The literature review is comprehensive. It covers all aspects of the problem, reflecting the
importance and distribution of durum wheat; breeding improvement; the reduction of genetic diversity
and its increase; sources of genes from wild species of the grass family to improve durum wheat;
issues related to distant hybridization; methods for identifying the transfer of genetic material from
distant hybridization into the genome of durum wheat.

In support of the developed topic, 394 literary sources are cited, of which 25 are in Cyrillic
and 369 in Latin. About 45% of the literary sources are from the last 10 years. The literature review is
written in a good style. No punctuation or technical errors are noted. The sources are cited correctly,
both in the text and in the reference list. The PhD student easily comments on and analyzes the
opinions of different authors.

The purpose of the study is clearly and precisely motivated, following a thorough analysis and
summary of the literature. Six tasks have been formulated to carry it out, through which the research
has been conducted. They are stated clearly and precisely.

5. Evaluation of the methodological part.

The experiments were methodically set up and carried out correctly under both field and
laboratory conditions. The experimental work on the topic was conducted at the Institute of Field
Crops, Agricultural Academy — Chirpan, and at the Agrobioinstitute, Agricultural Academy — Sofia, in
two stages. The first stage took place during the growing seasons from 2005 to 201 I. The second stage
was carried out during the growing seasons from 2019 to 2022, under different weather conditions
typical for each of them.

Plant material. The study focuses on samples of distant species from the genera Adegilops, Triticum,
and Triticale. The varieties included in the study are: Apulicum 233, Gergana, Progress, Beloslava,
Vuzhod, Victoria - Bulgarian selection; Iride, Meridiano — ltaly; Superdur — Austria. The lines,
Bulgarian selection, are: 6189, 6467, 6948, 7110, 7121, 7192, 7208, 7216, 7281, 7307, 7346, 7351,



7383, 7416, 7505, 7538, 7544, 7552, 7647, 7767, 7793, 7794. Intergeneric hybrids with species from
the genera Aegilops, Triticum, and Triticale were obtained through embryo culture. The study includes
F1 hybrids and their backcross progeny. Nine backcross lines, obtained by hybridizing Triticum durum
with species from the Triticum and Aegilops genera, as well as with the synthetic hybrid 7; riticale, are
included for identifying alien gene transfer using molecular markers. Six advanced breeding lines,
resulting from distant hybridization, are included for evaluation of yield and grain quality traits. The
plant material used is in large quantities, sufficient for carrying out the experimental part, statistical
analyses, and forming in-depth conclusions and contributions.

Methods. A number of methods have been used to carry out interspecific crosses, such as embryo
culture, methods to identify the transfer of genetic material from distant species into the genome of
durum wheat, including morphological, cytological, and molecular analyses, agronomic evaluation,
and assessment of quality traits in advanced durum wheat lines obtained through distant hybridization.
The statistical methods used to process the obtained results were also properly selected.

6. Analysis and evaluation of the results.

The results and discussions are presented on 86 pages of the dissertation. They are
summarized in six subsections and shown in 28 well-designed tables and 31 figures and photos.

In the first subsection, the crossability between distant species from the genus Triticum,
Aegilops, and the synthetic species Triticale with different varieties and breeding lines of durum wheat
(Triticum durum) was established. The low values of the resulting set seeds in crosses with
representatives of the genus Aegilops show the possibility of including these species in distant
hybridization and using them as a source of genetic diversity in durum wheat breeding programs.
Durum wheat shows low crossability with genetically distant species, while it’s higher with those
having homologous genomes. The degree of crossability depends on the ploidy level and the number
of homologous genomes. The observed crossability in hybridizing Triticum durum with Adegilops
macha and Triticum spelta confirms that differences in ploidy level and the influence of the non-
homologous D genome make crossing hexaploid species with Triticum durum difficult. All these
results are well presented and proven in tables and graphs with the necessary statistical analysis.

The second section presents in detail the optimization of in vitro techniques for overcoming
incompatibility in interspecies and intergeneric hybrid crosses. The composition of the nutrient media
has been optimized for their use in embryo rescue to obtain seedlings from distant hybrids, produced
from crosses of durum wheat with species from the genera Aegilops, Aegilops, and the synthetic
species Triticale. The results show that the modified MS medium containing abscisic acid provides a
higher potential for regenerating immature embryos from distant crosses compared to the P8 medium.
Here, the results are well aligned with the existing publications on the issue and indicate that the PhD
student is well acquainted with the global achievements.

In the third subsection, all obtained F1 hybrid plants from crosses involving Aegilops
cylindrica and Aegilops umbellulata are studied. In distant hybridization, this is a very important step
because it proves whether a fragment of the wild species’ genome is present in this material. Here, all
results show that the PhD student proves this introduction through morphological analyses and
cytological observations. The morphological analysis of the F1 hybrids from the crosses Victoria x
Aegilops cylindrica and Beloslava x Aegilops umbellulata shows that the plants are phenotypically
identical within each combination and exhibit traits characteristic of both parents. Cytological data
clearly prove the introgression of interspecific genetic material even after subsequent backcrosses with
the cultivated parent. Identifying introgressed genomic segments inherited from wild species would
make it easier to select lines with specific traits and support breeding programs. The detection of
introgressions from distant species in the hard wheat genome could be further aided by molecular
marker-based techniques.

In the fourth section, the transfer of genetic information in advanced backeross lines, obtained
from distant hybridization of durum wheat with species from the Triticum, Aegilops, and Triticale



genera, is identified. The study includes ten advanced backcross lines, developed as a result of our
long-term work on distant hybridization of six Bulgarian durum wheat varieties with nine distant
species from the grass family (Gramineae) and the synthetic species Triticale, which were used for
backcrossing. Studies show the effectiveness of SSR and ISSR technologies for detecting
polymorphism and analyzing introgression in durum wheat varieties with a high degree of genetic
similarity. The polymorphism identified in the backcross lines results from introgressive
hybridizations involving various alien species and modern durum wheat varieties. The highest
percentage of introgression from tetraploid distant species into the durum wheat genome was found in
the Progess variety from Triticum polonicum (36.84%) and Triticum dicoccum (34.78%), while from
hexaploid distant species — in the Vuzhod and Progess varieties from Triticale (41.66%) and from
Triticum macha (26.66%). In the breeding line involving Triticum macha, almost complete
replacement of the 7A chromosome in the donor durum wheat variety with the homologous 7A
chromosome from the distant species has been observed. Low levels of chromatin introgression into
the durum wheat genome are seen when using Aegilops tauschii and Aegilops umbellulata. In the
backcross line obtained from hybridization with Triticale, introgression of 10 chromatin segments in
various loci of chromosomes from different groups has been detected. In the backeross line obtained
from hybridization with Triticale, introgression of 10 chromatin segments was observed at different
loci on chromosomes from various groups. The additional use of ISSR markers (GA)C and (AC)G
shows the presence of fragments from Triticum timopheevii chromosomes as well as additional
fragments from Triticum polonicum and Triticum macha in the backcross lines. New alleles have been
identified in the backcross lines that do not match the alleles of the two parents. The presence of new
alleles indicates active recombination between the genomes of different species and durum wheat
varieties.

In subsection five, a phenotypic evaluation was carried out on advanced backcross lines
obtained from crossing durum wheat with distant species from the genera Aegilops and Triticum. Most
of the studied backcross lines are characterized by improved agronomic traits, such as shorter stems,
longer flag leaves, larger flag leaf area, and enhanced traits related to the ears: more spikelets per
spike, more grains per spike, as well as higher protein and gluten content. The results show that the
backcrossing strategy used is suitable for transferring new alleles from foreign species into elite durum
wheat varieties.

The practical value of this work is shown in the last sixth subsection of the final results
obtained. An assessment was made of the yield and quality of advanced breeding lines of hard wheat,
obtained by the method of distant hybridization with species from the degilops and Triticum genera.
The highest average yield over the three ycars was reported for line DV-8360 (672.6 kg/da),
originating from Triticum durum * Aegilops kotschyi. All analyzed lines are characterized by high
vitreousness and large grains. The highest thousand-kernel weight was found in lines DV-8358 and D-
8572 (Triticum polonicum » Triticum durum). Line D-232 stands out with the highest protein and wet
gluten content in the grain, strong gluten, and the highest yellow index b* value. It is a backcross line
from distant hybridization with Triticum dicoccum and has the y-45 gliadin fraction, associated with
HMW - 2 type and strong gluten.

7. Conclusions and Contributions of the Dissertation

As a result of the conducted studies, 19 conclusions were drawn, which accurately reflect the
results obtained.

The most important contributions of the dissertation are summarized as contributions of a
scientific-theoretical and applied nature. They are formulated clearly and precisely:

Contributions with scientific-theoretical focus

I. Information has been obtained on the crossability of durum wheat with a large number of
distant and related species from the genera Aegilops, Triticum, and Triticosecale, as well as on the
possibility of obtaining F1 hybrid plants through in vitro embryo rescue.



2. To overcome embryonic incompatibility in distant hybridization of durum wheat, the main
stages of the in vitro embryo rescue procedure have been optimized.

3. Serious disturbances in microsporogenesis have been identified, which explain the partial or
complete sterility of hybrid plants resulting from crossing durum wheat with degilops umbellulata and
Aegilops cylindrica.

4. The applicability and effectiveness of SSR and ISSR markers in distant hybridization have
been demonstrated for detecting polymorphism and analyzing introgressions, confirming the hybrid
nature of the developed backeross lines.

5. It has been found that the backcross strategy used is an effective tool for introducing new
alleles from distant species without compromising the main agronomic qualities of durum wheat.

Scientific and Applied Contributions
1. Protocols for in vitro embryo rescue in durum wheat have been developed.

2. Durum wheat breeding lines have been created through distant hybridization and
backcrossing strategies, which are currently in competitive variety trials, enriching the genetic
diversity for important agronomic traits.

3. Backcross lines derived from crosses with Triticum dicoccum, Triticum polonicum, and
Triticum macha have been identified, showing the best combination of traits related to spike
productivity and grain quality, and have the potential to be recognized as new varieties.

8. Evaluation and quality of the scientific publications reflecting the results of the
dissertation work.

Boryana Hadzhiivanova presents three publications related to her dissertation. She is the first
author on two of them. The articles reflect the main parts of the developments in the dissertation

9,Critical remarks and recommendations.

[ have no critical remarks. 1 would recommend that assistant Boryana Hadzhiivanova, given
the relevance and importance of the developed dissertation work, continue and deepen her research on
these issues.

CONCLUSION

With this work, the candidate demonstrates that they have already become a researcher who is
skilled in the methods of experimentation, processing, and interpreting obtained results. I believe that
the presented dissertation meets the requirements of the Law for development of academic staff in
Republic of Bulgaria and its Regulations at the Agricultural Academy for obtaining the educational
and scientific degree of 'Doctor’.

This gives me reason to positively evaluate the dissertation and to propose that Boryana
Petrova Hadzhiivanova be awarded the educational and scientific degree of 'Doctor' in the field of
higher education in Agrarian sciences and veterinary medicine, professional direction 6.1. Crop
production, scientific specialty 'Selection and seed production of cultivated plants'.
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