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Ha gucepTtaunoHeH Tpya 3a nonyvaBaHe Ha oOpasoBatenHa W HayyHa cTtened “foxTop” no
Hay4Ha cneuranHocT “Cenekuusa n CemMenpousBOACTBO Ha KyNTTYPHUTE PacTeHUs”, B NPOthECUOHANHO
Hanpaenexue 6.1 PacTeHnesbACTBO

Aemop Ha ducepmayuomHus mpyd: ac. bopsHa MNeTpoea XamwkumeaHoBa — AOKTOPAHT Ha
CaMOCTOSITENHA NOArOTOBKa, KbM WHCTUTYTa NO NOMCKK KynTypu — YupnaH.

Tema Ha ducepmayuonHuns mpyd: ‘TIpoyuBaHMA CBLP3aHW C MW3NON3BaHETO Ha
oTaaneyeHa xubpuanaaumnsa B cenekumsTa Ha TBbpAA NweHnya (Triticum durum Desf.)”

Peyenzenm: npod. aH Ana Ctounoea Canpxvesa, HayyHa crieLanHoCT “Cenexumns u
CeMenpousBOACTBO Ha KyNTYpHUTE pacTeHun’, onpeaeneHa 3a YNneH Ha HayuHO Xypu che 3anoeen Ne
P 05-150/24.06 2026 r. Ha MNpeacepatens Ha CCA — Cocpus, npoch. aH CredhaH Manges.

1. KpaTko npeacTaBsaHe Ha kaHaupaTkaTa. BopsHa MeTposa XagxumsaHoBa € pofieHa Ha
08.07.1974 r. 3asbplwea sucwie obpasosaHue npes 1998 r. s BCU (gHec ArpapeH yHuBepcuTeT)
— p. lNnoeawe, cneuvanHocT “ArpovHXEHepPCTBO — pacTUTenHa 3awuTa’, kaTto npugobuea
obpa3oBaTenHo-ksanupukauuoHHa creneH “MarucTup” u  npodecuoHanHa KkBanudukaums
WHxeHep-arpoHom. OT ¢espyapu 2004 r. 4o okToMBpyu 2016 r. paboTy KaTo acucTeHT B MHCTUTYTa
Mo nonckk kyntypu — YvpnaH, Kbaeto y4actsa B HayyHouscnepoBaTencka pa6orta, cBbp3aHa C
reHeTMkaTa U cenexuusaTa Ha TebpAa nweHuua u namyk. B nepuoaa Hoemspn 2017 r. — sHyapu
2022 r. paGotn kaTto nabopaHT no okauecTBsBaHe kbM “MnuH — 97" AJl, rp. Pa3srpag, Kbaeto
W3BBLPLIBA (DUUKO-XUMMYHW W OPraHONeNTWYHU aHaNW3N Ha 3bPHO, MIIMBHU MPOAYKTH, FOTOBM
GpawHa u ap. Tosn npodecuoHaneH ONWUT AOMpUHAcA 3a 3aabnboyYaBaHe Ha NO3HAHMATA N B
obnactTa Ha KauecTBEeHUTe nokasaTenu Ha 3bpHoTo. OT anpun 2023 r. 4O HACTOALMA MOMEHT
OTHOBO 3aeMa akafgemuJHarta AnbXHocT “acucreHt” B UMK — YupnaH.

Cuc 3anoeses Ne PA-05-137 / 19.05.2025 r. Ha Mpepacepatens Ha CenckocTonaHcka
akapemus ac. bopsHa lMeTposa XamkumeaHoBa e 3a4ncneHa B AOKTOPaHTYpa Ha CaMOCTORTENHa
NOAroToBKa NO AOKTOpPCka nporpama “Cenekuvs W CeMenpou3BOACTBO Ha KyNTYPHUTE pacTenvs’,
npodecoHanHo HanpaereHue 6.1. PacTeHWeBBLACTBO, KbM WHCTUTYTA N0 NONCKM KynTypn —
YupnaH. OucepTaumMoHHMAT W TpyA € Ha Tema “MMpoyuBaHWs, CBLP3aHM C W3NON3BAHETO Ha
oTaaneveHa xubpuausauva B CenekuuaTa Ha TBbpAA nuwenuuya (Triticum durum Desf.). Haydqhu
pbkoBoauTenu ca npod. A-p Buoneta Boxaxoea ot UMK — YupnaH u npoth. a-p Enewa
TonopoBscka oT Arpo6uonHcTutyTa — Codus.

Mpes nepvoga Ha obyyeHue AOKTOPAHTKATA U3MBMHABA YCMEWHO 3ajaquTe, 3aflOXKEHW 8
WHavenayanHua yueGeH nnaH. Monara AOKTOPaHTCKM MWUHUMYM MO AMCLMNNUHUTE “Cenexuvs w
CEMEenpousBoACTBO Ha KynTypHUTe pacteHus” # “PacrutenHu GuotexHonoruu” ¢ obuy ycnex
OtnuuyeH (6.00). Cnep ycnewHo u3nbiHeHWe Ha nporpamaTta 3a obyyeHve u VHAUBUAYANHUA
ydebeH nnaH e oTuucneHa ¢ Npaso Ha 3awurta c¢bec 3anoses Ne PO-05-47 / 23.03.2026 r. Ha
MNpeacenartens Ha CCA.

HayyHute W uHTepecn ca B obnacTTa Ha reHeTMKaTa U CEeNneKUMATA Ha IbPHEHO-XKUTHM
KynTypW, pacTUTenHute OMOTEXHOMOrUM, LUWTONOMMYHWUTE aHanusu W MEeToauTe 3a OueHka
Ka4ecTBOTO Ha 3bPHOTO. HayyHaTa W AEWHOCT € HacoYeHa KbM U3NON3BaHeTO Ha OTAaneveHa
xvbpuansaumst B cenekuMata Ha TBbPAA MLIEHULA, KAaKTO M KbM NPUNAraHeTo Ha CLBPEMEHHM
BMOTEXHONOMMYHW NOAXOAW, BIIIIOMUTENHO MONEKYNAPHU Mapkepu M GUOXUMWYHWM MeToaM 3a
XapaktepusmpaHe Ha cenekuMoHeH Marepuan. Yvyacteana e B pa3pabGoTBaHeTO Ha ueTvpu
NPUKIOYAMIM M ednH TeKyll HayyHouscnegosatencku npoektn «kem CCA, cBbp3aHu Che
CeeKUMOHHN N reHEeTUYHU U3cneaBaHna Npyu TBbpAa NeHMUa U NamyK, KakTo U CuC Cb3nasaHe Ha
HOBW COPTOBE TBBbPAA NWeHULa.



Ac. bopsHa XapxumeaHoBa UMma 15 roavHu HayyeH Tpyaos ctax M o6wo 10 HaydHu
nybnukaumn. TA € MHOro opraHusWpaHa u OTrOBOpHA, NOCNEAOBATEMHA M NPELU3Ha B HayYHUTE
“3cneasaHuA, M CUCTEMHO NOBULLIABA CBOATA KBanudMKaLmMa Ypes yyacTus B Kypcoee 3a obyueHne
u cneunanuaaumu. MNputexasa AO6PO HUBO Ha BnaaeeHe Ha aHIMUACKM €3UK (MUCMEHO W FTOBOPUMO
— B1), kakto ¥ BMCOKM KOMNIOTLPHA YMeHWA 3a paboTa ckC cneuwanuaupaH M oguc cogTyep,
BkniountenHo MS Office (Word, Excel, PowerPoint) u Statistica 13.

2. AktyanHocT Ha npobnema. TBbpaata nwenuua (7riticum durum Desf) e BaxHa
SbPHEHO-KUTHA KyNTypa C FONAAMO WKOHOMWYECKO 3HA4eHME, KOETO ce Onpeaenn OT BUCOKUTE
XPaHUTENTHN U TEXHONOTMYHN KayecTBa Ha 3LPHOTO. TA € OCHOBHA CypOBMHA 32 NPOM3BOACTBOTO Ha
MaKapOHEHU u3genus, Npu KOUTo He MoxXe Aa ObAe HanbNHO 3aMeHeHa OT APYrU MEeHWUYHM
BUAOBE.

Bwnrapus wma AbnroroguwHA Tpaguuuu B NPOU3BOACTBOTO U CENeKUMATa Ha TBbpAa
nwexnvua. CbBPEMEHHUTE CEeNneKUMOHHM nNpPorpamMn Ca HacoYeHW KbM Cb3fjlaBaHe Ha
BWUCOKONPOAYKTUBHY, CTabunHW COpPTOBE C BUCOKO KAavyecTBO Ha 3bPHOTO, OTrOBapAlyM Ha
M3UCKBaHMATA Ha nasapa. B cubwoTO Bpeme WHTEH3MBHOTO M3NON3BaHe Ha orpaHnyeH Gpoi
COPTOBE CbC CXOAHA reHeTUYHa CTPYKTYpa Cb3AaAeHU IMaBHO Ypes MexaycopToBa xubpuansauma
€ Q[AOBeno [0 CcTecHABaHe Ha reHeTWMHaTa OCHOBAa Ha KynTypaTta, KOeTO OrpaHvyasa
Bb3MOXHOCTUTE 38 HEMHOTO NO-HATaTBLLLHO CeNneKUMoHHO noaobpasaHe.

B Tasu Bpb3ka M3Non3BaHeTo Ha oTaanevyeHata xubpuavsauua e edekTMBeH noaxoa 3a
paslunpABaHe Ha reHeTUHHOTO pasHoobpasue 1 BbBeXAaHe Ha LeHHWU reéHy OT POACTBEHO Bnmnaku un
oTAaneyeHd AVBM BWAOBE B reHOMa Ha TBbpAATa NWeHWUa. Bunpeku TpyaHocTWTE M no-
NPOABIMKUTENHUA CENEKLUOHEH MPOLIeC, TO3UW METOA 3ana3Ba CBOETO 3HadYeHUe KaTo edeKTUBHO
CPeACTBO 3a FTeHeTUYHO U CENEeKUMOHHO noaoGpABaHe HA KyNTYPHUTE PACTEHUSA.

Temata Ha gucepTaLUUOHHUA TPYA € U3KMIOYUTENHO aKTyanHa u NepcnekTUBHa, Thil KaTo e
Haco4YeHa KbM NPOoyyBaHe Ha Bb3MOXHOCTUTE 3a NOny4vaBaHe Ha MEeXAYBUAOBU M MBXAYPOLOBU
xubpuau npu Trticum durum ¢ oTRanevYeHn BWOOBE OT CEMEeWCTBO Poaceae, KaKToO W KbM
uwaeHTUUUMpaHe Ha nNpeHoca Ha YYXA0 BWAOB TEHETWYEH MaTepwan 4pes npunaraHe Ha
CbBpeMeHHN GMOXUMUYHKW, MONEKYNAPHK U LIUTONOTNYHN MEeTOAMW.

N3bpanata rematvka e fobpe apryMeHTMpaHa OT AOKTOPaHTKaTa U MMa BUCOKA HayuyHa W
HaY4YHO-NPUNOXHA 3HAYUMMOCT.

3. Obuo onucaHMe Ha AOUCEPTALMOHHMA TPYA M HAa MNPUNOXKEHMTE KbM Hero
Mmatepuanu. CTpykTypMpaHeTo U 06eMbT Ha AMCEPTaLMOHHWUA TPya Ca B CbLOTBETCTBME C
fMpaBunHuka 3a npunarase Ha 3PACPB B CCA. Hanucan e Ha 190 craHQapTHM CTpaHuUM w
cbabpXa 3agbmkuTenHuTe pasgenw:. ‘Bueeaexue” — 2 ctp.; “flurepatypen npernen’ — 36 crp.;
“Llen n 3agaun” — 2 cTp.; “Marepuan u metoaun” — 17 ctp.; “Pesyntatv n o6ctxaane” — 100 ctp.;
“‘Ussoan™ — 3 cTp.; “lNpuHocKu” — 2 cTp.; “NuTepatypa” — 28 cTp.; Ha 1 CTp. e npeacraseHo “HayuHn
nybnukauum, cBbp3aHn € aucepraumnata’; “‘CbabpXaHvMe” Ha J[ucepraumMsTa € Ha 2 CTp.,
“UsnonseaHK CbKkpailyeHus 1 cumeonun — Ha 1cTp. (6e3 HoMepauus).

4, MNo3HaBaHe CLCTOAHMETO Ha nNpobnema. HanpaeeH e 06CTOEH nNuTepatypeH nperneg
Ha pesynTaTUTe Ha Hallu U Y4yKAW aBTOPU U NONyYeHa MHOMO LUEeHHA HayvyHa WH¢opmauusa 3a
peleHuTe » HepeweHuTe Npobnemu, CBbP3aHU C TeMaTukaTa Ha AUCEPTaUMOHHUA TpyA. CNUCHLKLT
Ha nNuTepartyparta BKnoYBa 394 U3TOYHMKA, OT KOUTO camo 25 ca Ha kupunuua M 369 Ha naTuHULA.
MNonsama 4vact ot 1ax (105) ca oT nocneguute 10 roguHu. MNperneabT € HanpaBeH NO pasneny u
obxBalla BCUYKM HANPaBNEHUA Ha uw3cneaBaHeTo. CrneuwanHo BHUMaAHWE € OTAEeneHo Ha
npobnemuTe, CbNBLTCTBAWM OTAaNeYeHaTa xubpnausauma u METOAM 3a NPEOAONSABaHETO UM, U Ha
MeToAW 3a uaeHTUdULMpaHe NPeHoCca Ha reHeTUYEeH MaTepuan oT oTAaneyYeHuTe BUAOBE B reHoMa
Ha TBbpAaTa nweruua. MNpoy4YBaHeTo Ha BCUYKM TE3U BLNPOCK € 060raTMno CUnHO NO3HaHMATA Ha
AOKTOpaHTKaTa, AAN0 i € BE3MOXHOCT Aa M'M OLEHU ¥ Aa M NPUINOXKN B CBOUTE M3CNE4BaHuA.



NuTepaTypHUAT npernes nNokassa CbBPEMEHHO HUBO Ha NocTaBeHuTe Npo6nemu u MHoro
Aobpa MHOPMUPAHOCT Ha AOKTOpPaHTKaTa B HayvHaTa obnacT, B koaTo TA pabotn. ToBa i e gano
Bb3MOXHOCT fa Ce OpUeHTUpPa B HEU3ACHEHWUTE BLNPOCKM M Aa NOCTaBM UEeNnTa U CbOTBETHUTE
3afauyn Ha CBOETO u3crienBaHe.

5. Llen, 3anayn # metoAn Ha Mu3icneaBaHe. [loktopaHTkaTta € copmynupana ACHO W
KOPEKTHO LienTa Ha M3cneasaHeTo, a UMeHHO: “lpoyyBaHe Ha BL3MOXHOCTMTE 3a MNonyvaBaHe Ha
Mexaysuaoesu M mexaypoaosu xubpuan mexay Tebpaa nwenuya (Triticum durum Desf) u
oTganeyeHu BUAOBE OT CeMEeWCTBO Poaceae, U naeHTU(UMUMPaHe Ha YYXXAO0BMAOB NPEHOC Ha
reHeTUYeH MaTtepuan 4Ypes GeHOTUNHU, LIUTONOMMYHU M MONEKYNRPHK noaxoaun”.

3a nocTuraHe Ha nocrtaBeHaTa Uen ca OPMyNUPaHW LLECT KOHKPETHU 3a4ayu, KOWTO ca
noruyeckn NocneaoBaTeNHN 1 HaMBHO CLOTBETCTBAT HA NpeaMeTa U obxeaTta Ha U3cnenBaHETo.
[ipn TAXHOTO M3NbMHEHUE Ca NPUNOXEHNW CLBPEMEHHW METOAM W NOAXOAMW, aAEeKBaTHU Ha
MOCTaBEHUTE HAY4YHOU3CNEeA0BaTENCKKN LienW.

NanonasaHWAT pactuteneH martepuan e npeacrasuteneH u aobpe noabpaH. Kato Gawmnm
KOMNOHEHTU B MEXAYBUAOBUTE U MEXAYPOAOBUTE KPBCTOCKUA Ca u3nonasaxu obpasum or poaosere
Aegilops, Triticum w Triticale, a KaTo Ma4YUHN KOMNOHEHTU — BBNrapcKku U YyXXAECTpaHKU copToBe
¥ NEPCNEKTVBHU CENEKLUMOHHN NMUHUM TBbpAa niueHwuua. XubpuansauusaTta € npoBeaAeHa KakTo Npu
MIONCKA YCINOBUA, TaKa U 8 YCNOBUATA Ha OTKPUTA OpaHXepus (BereTaumMoNHa Kella).

OcobeHO BHUMAHME € OTAeNeHo Ha ONTUMMSUpPAHeTO Ha in Vilro TexHukuTe 3a
npeogonsesaHe Ha embpuoHanHaTta HECLBMECTMMOCT npu oTaaneyeHata xubpugusaums.
UpeHTuduumpasHeTo Ha Yy)XOOBUAOBMA NPEHOC Ha FeHeTMYEH MaTepuan € OCbLLUECTBEHO 4pes3
KOMIMNEKCeH noaxod, BKNOYBAW, (PeHOTWNEH, UATONOTMMEH W MONEKyNApeH aHanus, KOoeTo
NOBUWABA HAAEXAHOCTTA HA NOMyYEeHUTE pesynTaTu.

PaspaboreHaTta cenekuyMoHHa cTpaTerMa BkMlouBa eHOTUNMpaHe Ha HanpegHanu
GeKKpoCHM NUHUK, Cb3AaaeHn Ypes KPLCTOCBaHe Ha Triticum durum ¢ NpeacTaBUTeENU Ha poaoBeTe
Triticum v Aegilops, KaKTo 1 OLUEHKa Ha HanpeaHanu CeNeKLMUOHHU NTIMHWN MO OCHOBHU CTONAHCKN U
KauyecTBEHW nokasaTenu. Ha BCUYKM eTann OT N3CNeABaHEeTO € U3BLPLUEHA KOMINNEKCHA OLIeHKA Ha
ronsm 6poi mopdonornyHn, GUONOrMYHA ¥ CTONAHCKU LIEHHW NPU3HALW.

3a cratuctudeckata obpaboTka Ha ekcnepuMenTanHuTe AaHHW Ca NPUMOXEHK NOAXOAALMN
CLBPEMEHHU MaTeMaTUKO-CTaTUCTMYECKU METOAN, BKMIOYUTENHO ABYdAKTOpeH AWCNEepPCUOHEH
aHanus (ANOVA) 3a oueHKka Ha reHOTAMHATE Pa3nnynA U BNUAHWMETO Ha nacneaBaHute dakropuy,
KaKTo ¥ MHOXecTseH TecT Ha Duncan 3a ycTaHOBABaHe [AOCTOBEPHOCTTa Ha pa3fnU4MATa.
O6paboTkaTta Ha AaHHUTE € M3BBbpLLEHa C nporpamHun naket Statistica 13.0 (TIBCO Software,
2018).

B 3aknioueHune cuntam, 4e MeTtoauuHaTa 4acT Ha AucepTauMoHHUR Tpya e MHoro aobpe
paspa6oTeHa, NOrMUHO CTPYKTypMpaHa M HanbnHO CbobpaseHa € nocraseHaTa uen w
npeasuaeHUTE 3agadu.

6. OnarneieHOCT U NPEACTaBAHE Ha NOMyYeHWTe pe3ynrTaTtu. [JUCepTauuoHHUAT TPYA
cbhabpxka Gorat n ybeauteneH ekcnepumeHTaneH Marepuan, oHarnegeH ¢ 28 tabnuum, 10 durypu
¥ 11 cdororpachum ¢ BUCOKO KayecTBO. PeayntaTute ca NpeAcTaBeHn AICHO, nocneaocBatenHo v no
Ha4YUH, KOWTO yNecHRBa TAXHOTO Bb3NPUEMaHe U MHTepnpeTUupaHe.

TpyA®LT € HanucaH Ha NpeumseH Hay4YeH e3uK, B SICEH aHaNUTUMEH CTUM, KaTo U3NOXEHUETO
€ NOMMYHO CTPYKTYPUPaAHO U NpodeCUoHanHo nsgbpxaHo. Tabnuuute, purypute u dotorpaduvre
ca MHPOpPMaTUBHK, Npeun3Ho oPOPMEHN U NOAXOAALLO noaGpaHwn, KaTo eeKTMBHO AoNBLNBAT U
WNIOCTPUPAT M3noxeHueTo, 6e3 aa ro npeToeapear.

7. AHanM3 M oLeHKa Ha pesyntaTute. Pesyntatute OT nposefeHwTe uscneasaHua ca
npeacTaBeHn OOEKTUBHO, aHann3vpaHu 3aabnO0YeHO M UHTEpPNpeTMpaHu KOMNETEHTHo. Te
oborataABaT CbLUECTBYBALUUTE 3HAHUA OTHOCHO Bb3MOXHOCTUTE 3a U3NON3BaHe Ha oTAaneyeHaTa
xnbpuausauva B cenekumMsTa Ha TBbpAaTa NeHUUa M CbabpXaT 3HauuTeneH obem HoBa HayyHa
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MHGpOPMaLMA € ACHO W3paseHa npunoxHa HacodeHocT. [pu obcbXaaHeTo Ha pesynrTaTute
AOKTOpaHTKaTa KOPEKTHO CbNOCTaBR COOCTBEHUTE CW AaHHU C Te3u Ha Bopeiyn 6Gbnrapcku u
yyXaecTpaHHU aBTOPU, KOETO CBMAETENCTBA 3a OTNUUHO NO3HABAHE Ha CbCTOAHUETO Ha npobnema
U 33 YMeHMe KPUTUYHO fJa WHTepnpeTupa nonyyeHuTe pesyntath. Bceku pasgen Ha
AUCEePTaLMOHHUA TPYA 3aBbpluBa C ACHO DOPMYNUpPaHU U3BOAN, KOETO yNeCHABa NPOCNeAsBaHETO
Ha HayyHaTa noruka U cbpeucTesa 3a ybeautenHoTo opMmynupaHe Ha obobuieHuTe u3Boau W
npuHocuTe.

AucepTaunoHHNAT Tpya ce ocHoBaBa Ha MalwabHWM U NPOABLIMKUTENHU EKCNEPUMEHTaNHM
n3cneaBaHuA, OTNWYaBaly ce C KOMNMIEKCEH NOAXOA W U3NON3BaHe Ha CLBPEMEHHW METOoAM.
MNonyyenuTe pesyntat UMaT KakTo PyHAAMEHTANHO, TaKa W NPUMIOKHO 3HaYEHUE.

Pesyntatute ca 0606LueHn B WECT B3aUMHO CBLP3AHN INaBKU, KOMTO HAMBITHO CbOTBETCTBAT
Ha NOCTaBeHWUTE LUen U 3aa4Yun Ha ANCePTALMOHHUA TPyA.

B nvpeata rnaea (5.1) ca npeactaseHn peayntaTUTe OT MW3CNEABAHUATA BbPXY
KPBCTOCBAEMOCTTa Mexay TBbpAara NieHnLa u npeacrasuteny Ha poaposete Aegilops, Triticum w
Triticale. YcTaHOBEHO €, 4e CTeneHTa Ha KPbLCTOCBAEMOCT 3aBMCM OCHOBHO OT Gpos Ha
XOMOJSIOXKHUTE reHOMW, HUBOTO Ha MNOUAHOCT, OTCHLCTBMETO HA D-reHOM, CTPYKTYPHUTE pasnuyvA B
OCHOBHWA MWBOTaNEH reHoM A Ha AMBWTE U KYNTYPHWUTE NWEHULUN U reHOTUNA Ha poaWuTenckuTe
¢dopmu. Han-snCcoKa KPLCTOCBAEMOCT € OTYeTEeHa Npu BugoBete ¢ AB reHOM, a Hall-HUCKa — npu
sugoseTe oT pog Aegilops, KOETO € B CbOTBETCTBUE C reHeTUJHaTa UM otaaneveHocT. OcobeHo
LUeHHM ca pes3ynTaTMTe, AOKasBalln BNUAHWETO HA MaWYMHUA FEHOTMN BbPXY YCMELWHOTO
nony4asaHe Ha xvwbpuou, Tbid Kato Te€ UMAT HENOCPEACTBEHO 3HAYEHMe NpU NNaHUpaHeTo Ha
6baeLLun cenekyMoHHN NPorpamum.

Bbe BTOpa rnaea (5.2) ca npeacTtaseHn pesyntatuTe OT ONTUMMU3NPAHETO Ha in vitro
TEXHVKA 3a npeoponsBaHe Ha embpuoHanHaTa HECLBMECTUMOCT NpU  MeXAyBMAoBa W
Mexaypopoea xubpuagusauua. [napara € nNOMMYHO CTPYKTypuMpaHa B fABe MNOArNasu -
ONTUMM3NPaHE Ha CbCTaBa Ha XpaHWUTENHaTa cpeaa U NpunaraHe Ha MeToga Ha embpuocnacaeaHe
npu KPBLCTOCKU Ha Triticum durum ¢ BngoBse OT poaoseTe Triticum, Aegilops U CbC CUHTETUYHUA BUA
Triticale.

OcobeHo ueHHW ca uscneaBaHuATa, CBbP3aHU C ONTUMU3NPAHETO Ha YCNOBUATA 3a in Vitro
KynTuBMpaHe Ha Hespenu emOpuoHn. Ypes cpasHuTEeneH aHanua Ha moaguduumpana MS
XpaHuTenHa cpeaa, cbabpxau@a abcuucuHoBa kucenumHa (ABA), u cpepga P8 e pokasaHo
npeavmcTBoTO Ha MoauduumpaHata MS cpeaa 3a passutTueTo u AudepeHUMpaHeTo Ha HeapenuTe
emGpuoHn. TloTBBPAEHO € CbLo NOTACKAWOTO AencTeMe Ha ABA BbpXy NpexaeBpeMEeHHOTO
npopacTteaHe Ha eMOpvoHUTE U GNaroNpUATHUAT N edexT BbPXY TAXHOTO HOPManHO pasBUThe Npu
in vitro ycnosus.

MonyyeHuTe pesynTaTM NOKA3BaT 3HAYMTENHW pasNUYUA B vYectoTata Ha obpasysaHe Ha
xnbpuaHn emMOpUOHKN U pereHepupaHu pacTeruA Npy pasnuyHUTE XMOPUAHN KOMOBUHALMK, KaKTO K
ACHO W3pPa3eHO BNWSHWE Ha reHoOTMNA Ha vanon3saHuTe OpMU TBLpPAA NWEeHULA. YCTaHOBEH €
CPaBHUTENHO HUCBHK afanTauuoHEH NoTeHUuMan Ha pereHepupanvuTe pacTeHUA, KOeTo olle BeaHbX
noTebLPXKAABA CNOXHOCTTa Ha oTAaneYeHaTa xubpuansauva n HeobxoaUMOCTTa OT ONTUMU3NPaHe
Ha OTAENHUTE €Tann Ha npoueca.

3a ycnexa Ha embGpuocnacasaHeTo 0COGeHO 3HaueHWe wWMma YCTAHOBABAHETO Ha
ONTUManNHKA CPOK 3a M3onupaHe Ha Hespenute embpuoHn — Mexay 16-ua u 20-ua aed cnep
onpalBaHeTo, KOeTO OCUrypsiea Hai-qobpu ycnoBuA 3a NOCNeABalloTo UM in vitro passuTie U
pereHepauus.

Cuutam, ye pesynraTtuTe, NpeACTaBEHN B Ta3u rNasa, MMaT CbLIECTBEH Hay4eH ¥ NPUNoXeH
npuHoc. Pa3spaboTeHute U oNnTMMU3NPpaHU in vitro NOAX0AM Cb3faBaT HaaeXaHa MeToauvHa OCHoBa
33 noeuwaeaHe eeKTUBHOCTTa Ha oOTAanedeHaTa xubpuausauua npu TBbpAAaTa NWEHWLA W



paslwvpABaT BL3MOXHOCTUTE 33 MW3NON3BaHE HAa reHEeTUMHW pecypcu OT AVBYM W KYNTYPHM
POACTBEHW BUAOBE B CeneKkUMoHHaTa npaKTuka.

Cnepsawara Tpeta rnasa (5.3) cuW0 e CTPpyKTypupaHa B Aase noarnaen. B nbpBaTta
nogrnasa e npocnegeHo passutueTo Ha F, xubpuaHute pacteHwna, nony4eHn Npyu KPLCTOCBaHe Ha
Triticum durum ¢ Aegilops cylindrica n Aegilops umbellulata, kakto v Ha nocnepeaLwuTe 6€KKPOCHN
NOKONEHUA. YCTaHOBEHa € MbiHa CTepUnHocT npu xubpuaute ¢ Aegilops cylindrica, pokaTto npu
KpbCcTOCKUTe € Aegilops umbellulata ca nonyd4eHW XWM3HECNOCOGHU pacTeHua ¢ 4YacTudHa
¢deptunHocT n BC, noToMcTBa C Y4aCTUYHO Bb3CTaHOBEHA (PEPTUNHOCT. Tean pe3ynTatM umar
ocobeHa npaxkTMyecka CTOMHOCT, TbA KaTO [OKA3BaAT BL3MOXHOCTTA 38 WHTPOrPECUR Ha LEHHW
NpM3HaUv OT AUBUTE BUAOBE B reHOMa Ha TBbpAATa NWEHULA.

OcobeHo BMCOKO OLEHRBAM W3CNE[BaHWATA BbLB BTOpata nNOArNaBa, CBbpP3aHW C
MOPGONOTUYHUA U UUTONOMAYHUA aHaNU3 Ha xubpuauTte. YCTaHOBEHU Ca 3aKOHOMEPHWN HapyLUEHWUA
B pasButMeTo Ha xwbpugHute 3aBpb3K, KaTo cnabo pasBUTME UNW NMNCA Ha €HAOCNEPM, KaTo
ybeauTenHo e nokasaHo, Ye CTeneHTa Ha Te3n HapYLUeHWA 3aBUCK OT reHeTMYHaTa OTAaNe4YeHocT
Ha u3nonssasuTe BuaoBE 3a pogutencku cdopmu. MNpeacraseHn ca HaaeXAHW MOPGONOrUyHA U
LUTONOMMYHU AoKa3aTencTea 3a xubpugHata Npupoaa Ha yenewHo afantTupaHuTe PacTeHuA.

3aabnboYeHO Ca aHanuM3vMpaHW OCHOBHUTE NPUYMHM 33 NPORBATA HA CTEPUNUTET,
NOHWXEHAaTa XW3HEHOCT U APYrU aHOManwuW, XapakTepHu 3a otaanedeHarta xubpuausauun. Bus
OCHOBA Ha U3BbLPLUEHUTE LIUTONOMMYHU U3CNEABAHUA € NpocneaeHo MeAoTUYHOTO NoBefAeHue Ha
xpoMosomuTe BbB F; u BC, notomMcTBaTa U ca M3ACHEHW MEXaHU3MUTE, ONpeaenALLM NposBaTa Ha
CTEPUINHOCT U 4aCTUYHOTO BBLICTAHOBABaHE Ha (eptunHocTTa. HabniopaesaHute HapylweHus B
MUKpOCHioporeHesaTa ca noapobHO AOKyMeHTUpaHn u ybeautenHo noAKpeneHn CbC CHUMKOB
marepuan.

Cuutam, 4e Tasu rnasa € cpep HaW-CTOMHOCTHUTE Ha AUCEpPTauMoHHUA Tpya. Monyyenute
pe3ynTaTh He CaMoO pa3LUMPABAT NO3HaHUATA 3a GuonormuyHMTEe 0COBEHOCTU Ha MEeXOyBWAOBUTE
xubpuan, HO M UMaT CLLUECTBEHO 3HaueHWe 3a paspaboTBaHeTo Ha ed)eKTUBHM cTpaTervu 3a
NpeoAonsBaHe Ha penpoaykTuBHuTe Bapuepu u 3a ycnewHoTO M3nonssaHe Ha oTaaneveHara
xubpuausauuna B cenekumAaTa Ha TBbpAaTa nieHUua.

Oco6eHo CcblleCcTBeHa YacT 0T AUCepTaUMOHHUA TPYA € rnaBa 5.4, B KOATO ca NpeAcTaBeHw
pesyntatute OT M3CneasaHuATa CBbp3aHM C MAEHTUDMUUPAHETO Ha NPEeHOC Ha reHeTudeH
maTtepuan B HanpeaHany 6eKKpOCHU NUHWK, NONYYEHU Ypes oTaanedeHa xwbpuansaumna Ha TBbpaa
nweHuua ¢ NpeacTaBuTenn Ha poposete Triticum, Aegilops n Cbe CMHTETUYHUA BuA Triticale. Toea
€ efHa OT Hal-3HauYMMuTe rnaBu Ha JAucepTauMATa, Tbid kaTo npeactasAa  ybeawTenuu
MONEKYNAPHO-TEHETUYHU N0KA3aTeNCTBa 3a ycnewHaTa UHTPOrpecuna Ha YyXAOBWAOB reHeTUdeH
Marepwuan.

MatepuansT € NOrM4HO CTPYKTYpupaH B CeAeMm NoArnaeu, B KOUTO MocreaoBaTenHo ca
aHanu3upaHu pasnu4HU KOMOMHaUuMM OT AOHOPCKA reHOTUNOBE W PEe3ynTaTuTe OT NMPUNOXeHWUTe
MONEKYNAPHO-TeHETUYHW aHanu3n. 3a reHoTunupaHe ca uanonssaHu 33 SSR mapkepa —23 32 A U
B revomute # 10 3a D reHoma, KOETO OCUrypsABa HafleXXAHa OCHOBA 3a uaeHTUdUUMpaHe Ha
MHTPOrpecvpaHn XpoMaTUHOBY y4acTbLN.

MonyyeHuTe peaynTaty paskpuMBaT pasnuWuHa CTENeH Ha WHTPOrpecWa B 3aBMCUMOCT OT
W3NON3BaHNA OOHOPCKU BUA. HaW-BMCOKM CTOMHOCTM ca ycTaHoBeHww npwu Triticum polonicum w
Triticum dicoccum cpep TeTpannowgHuTe BUAOBe, KaKTo W npu Triticale w Triticum macha cpeq
xexkcannouaHute copmu. OcoGeHo UeHeH pesynTaTt € YCTaHOBEHOTO MOYTU NMbIHO 3aMecTBaHe Ha
XpoMo3omaTta 7A Ha TBbpaaTa NWEHUUA C XOMEeOonoxXHaTa Xpomo3oma ot Triticum macha, koeTo
npeacTaensea ybeauTenHo A0Ka3aTencTeo 3a ycrneweH NPpeHoC Ha reHeTUYEH MaTtepuan.

3HaunTeneH Hay4YeH uHTepec NpeacTaBNABa M MASHTUULUPAHETO Ha HOBW anenu B YacT
OoT GEKKPOCHUTE NWHWM, KOUTO He CbOTBETCTBAT Ha anenute Ha poautenckute dopmu. Tosu
pe3ynTaT pasliMpABA NO3HAHWATA 3a FeHEeTUYHUTE NPOMEHM, HacTubNBalM NpU oTAaneveHaTta
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xmbpuamsaums, U OTKpUBa NEPCNEKTUBM 3a Cb3flaBaHe Ha HOB M3XOAEH MaTepuan ¢ LEHHW
CenekuMoHHW kayecTaa.

MoneKkynapHO-reHeTUMHATE aHanNu3n ca U3NbNHEHW NPeLUsHo, pesynTaTuTte ca ybeautenHo
MHTEpnpeTUpaHu U NoAKpeneHu ¢ noaxoaswy tabnuuu U durypu. Te AeMOHCTPUpAT BUCOKOTO
HUBO Ha eKkcnepuMeHTanHara pabora n e(eKTMBHOTO M3NON3BaHe HA CLBPEMEHHW MOMNEKYNAPHN
MapKepv 3a AoKa3BaHe Ha MHTPOrpecupaHn XpoMaTMHOBKY y4acTbLUW.

OueHnBam Tasn rnasa KaTo eaHa oT HaW-CbLUECTBEHUTE Hay4YHWN YacTu Ha AucepTaLMOHHUA
Tpya. [lpepcraseHuTe pesyntati He CcaMO AokKasBaT e(geKTUBHOCTTa Ha oTAanedeHara
xmbpuansayna KaTo CpeacTBO 3a pasluMpsABaHe Ha IeHeTUJHOTO pasHoobpaswe npu TBbpaata
nweHuua, HO ¥ NPeaoCTaBAT HaaeXAHa HayyHa OCHOBA 3a W3NON3BaHe Ha NONyYeHUTe NUHUK B
6bvaewm cenekuymoHHn nporpamu. UMEHHO Te3n nicneaBaHna opMupaT €auH OT Hal-3HaYUuMuTe
Hay4YHW NPUHOCK HA AucepTaumATa.

B cnepgsawwute pee rnasu (5.5 n 5.6) ca npeacTaBeHU U UHTEpNpeTUpPaHn pesynraTtute ot
¢eHoTUNHATa OLeHKa Ha HanpegHanu 6eKKpOCHW NWUHWKM M OT oLleHKaTa no Aobue N KayecTBo Ha
CENEeKUMOHHM NMHMKM, NONyYeHn Ypes3 oTaanedeHa xmbpuausaumsa ¢ npeacTaBuTenun Ha pPogoBeTe
Aegilops w Triticum. Tean nacneaeaHua wMat ocobeHo BaXKHO 3HaYeHWe, Thi KaTo gaeaT peanHa
OL|EHKA Ha cenexkyMoHHaTa CTOMHOCT Ha NONY4YEeHUs U3XOAEeH MaTepuarn.

JlokTopaHTkaTa € u3BbpiuMna 3agbnboueHe (EeHOTUNMPaHe W KOMNNEKCHA OLUEeHKa Ha
nonyyeHuTe 6GeKKPOCHM NOTOMCTBA W HanpegHanu CenekunoHHW nuHun. CamMoTo ch3faBaHe W
NOCneABallj0 XapaKTepusupaHe Ha TO3M LEHeH cenekumoHeH watepuan e yb6egurenHo
AOKA3aTencrBo 3a YCMELWHOTO M3NBIHEHWE Ha nocTaBeHaTa Len v 3agauv U noTebpXaasa
eextuBHOCTTa Ha paspaboteHata metogudHa cxema. [lonyveHuTe pesynTtaT nokasear, ue
otaaneveHarta xmbpuamsauma npw Triticum durum e peanHa BbL3MOXHOCT 3a paslupasaHe Ha
reHeTV4HOTO pasHoobpasue u 3a Cb3faBaHe Ha NepeneKTUBEH M3XOAeH MaTepuan 3a cenekuws Ha
HOBYW COPTOBE C LIEHHM CTONAHCKN NpU3HauW.

OcobeHo LeHHU Ca pes3ynTaTuTe OT CTaTUCTMYECKUA aHanu3, KOMTO nokaseaT BOAEL|OTO
3HaJeHue Ha reHoTuna 3a (OPMUPAHETO HAa OCHOBHUTE KA4YECTBEHW NOKasaTenw, AoKaTo npu
pobvBa reHOTMNBLT M yCNOBUATA Ha cpefaTa OKassaT CPaBHUTENHO €AHAKBO BRUsHWE. Teau
pes3ynTaTv MMmaTt NpaKTU4YecKo 3HaveHue npu noabopa Ha NEepcnexTUBHU NUHUWA B CEeNEKLIMOHHUA
npotec.

Bucoka OuEHKa 3acnyXaBaT ¥ MU3CNeABaHWATA BbLPXY KaueCcTBOTO Ha 3BLPHOTO. Ypes
enekTpohopeTUYEH aHanuMs Ha Y-MMagMHOBUA CbCTaB Cca WAEHTWOUUMPaHK NMHWM C BUACOKA
ceneKkuMoHHa CTOWHOCT, CbY€TaBali BWCOKA NPOAYKTMBHOCT W GnaronpvATHW nokasatenw 3a
kayectBo. OcobeHo BHUMaHWe 3acnyxaBa GekkpocHaTa nuHWA [1-232, Npu KOATO ca YCTaHOBEHW
XenaHaTa y-45 rnuaguHosa gpakuna u HMI-2 tun, cebpsann ¢ 4obpy xnebonekapHn kavecTea,
KOETO 3HAYMTENHO NOBULLIABA NPAKTUYECKaTa CTOWHOCT Ha NONYYEHUA CEeNEeKLMOHEH MmaTtepwan.

B o6obueHue cuutam, 4ye guceptaumsaTa ChAabpKa OPUMHANHWU HayyHW pesynTat C
6Ee3CNOPHO HAy4HO MW MPUNOXHO 3HaYeHWe, KOUTO NPEeACTaBMNABaAT CbLIECTBEH MPUHOC KbM
U3cCnegBaHvATa BbpXy U3NON3BaHeTo Ha oTAanedvyeHarta xubpuavaauus B cenekuunTa Ha Tebpaarta
nweHuua. MNpeacraBeHuTe pesynratu ybeauTenHo nokassar, Y& AOKTOpaHTKaTa € oBnagana u
YCMEWHO € NPUNOXMNA LUMPOK CNEKTbP OT KNacu4eckh U CbBPEMEHHW METOAU B CeneKkuunTa,
yuToreHeTukaTa, GUOTEXHONOMMUTE ¥ MONEKyNsApHaTa reHeTKa, KOeTo € NO3BoNUNO pelwaBaHeTo
Ha NOCTABEHWTE HAyYyHW 3agaunm WM Nory4YaBaHeTO Ha pesyntaty C BUCOKAa TeopeTudHa W
npaKTu4ecka CTONHOCT.

8. NMpuHOCK Ha AMCEpPTAUMOHHUA Tpya. PesynTaTuTe OT NpoBeaeHWTe u3cneaBaHuA ca
o6obuwern B 11 nasoaa, KoUTo ca opMynMpaHu ACHO, KpaTko U UHgopmaTnBHO. Te 06exTMBHO
oTpassBaT OCHOBHUTE PE3yNTaTU OT eKcrepuMeHTanHaTa paboTa W HanpaBeHWTe aHanusu.
MpUemamM BCUYKM HayYyHW W HayYHO-MPUINOXHM NPUHOCY Ha AOKTOpaHTKaTa, uYpes KoWuTo ca
NONyYeHU HOBM HayyHW AaHHM W e oboraTteHa WHpOPMauusTa OTHOCHO BL3MOXHOCTWTE 3a
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M3Non3BaHe Ha reHeTUYHWA NOoTeHUMan Ha oTaaneveHy BUaoBe oT poaoBeTe Aegilops w Triticum,
KaKTo u Ha Triticale, 3a reHeTU4HO # cenekUMoHHO noaobpaBaHe Ha TBbpAaTa nwexuuya. Kato Haii-
CbleCTBeHN MoraT ga 6baaT OTKPOeHU cnegHuTe

NMPUHOCHK:
lNpunocu ¢ Hay4HO-mMeopemuver xapaxkmep:

v’ MonyyeHa e HOBa “H(POPMALIMA OTHOCHO KPBLCTOCBAaEMOCTTa Ha TBLPAATA MWEHWLA C LWMPOK
Habop oT otaaneyeHn U poacTeeHo GnUskU BUAOBE OT poaoseTe Aegilops, Triticum w Triticale,
KaKTo U OTHOCHO Bb3MOXHOCTHTE 3a nonyvasade Ha F, xubpngHmn pacreHusa upes npunarade Ha
MeToaa Ha in vitro emGpuocnacasaHeTo.

v' ONTMMU3MpaHN Ca OCHOBHU €Tann OT TEXHOMOTWATa 3a in vitro embpuocnacaeaHe, KOeTo
noevwaea ePeKTUBHOCTTA HA NONy4aBaHEeTO Ha XMOPUAHW pacTEHWA NpuU NpeoaonsAsaHe Ha
embpuoHanHaTa HeCbBMEeCTUMOCT.

v YCTaHOBEHW W XapaKTepusvpaHuM Ca HapylleHusiTa B NPOTAYAHETO Ha MMKpocnoporeHesara,
obycnassum nposBaTa Ha 4YacTU4HA WM NBbMHA CTEPUITHOCT MpU XUBPUOHUTE pacTeHus,
MONy4YeHW OT KPBLCTOCKUTE Ha TBbpAAa NweHvua ¢ Aegilops umbellulata w Aegilops cylindrica.

v [oxasaHa e npunoxuMoctta Ha SSR M ISSR monekynspHUTe MapKkepu 3a yCTaHOBABAHE Ha
reHeTMYeH NONMMOPUILM U 3a UaeHTU(ULMpaHe Ha WHTPOrpPecUpPaH reHeTWYeH marepwan
npu oTaaneyeHa xubpuansauva Ha TBbpAAaTa NWweHuua.

v' NokasaHo e, ye usnonsBaHaTa GekkpocHa cTpaterus e edeKTMBEH NoAxo4 3a BbBexaaHe Ha
HOBW anenu oT oTAaneYeHn BUAOBE B reHOMA Ha TBbpAATA MLLEHMLA NPU 3ana3BaHe Ha LeHHW
arpOHOMUWYHU XapaKTepPUCTUKH,

lpurocu ¢ HayyHO-NPUNIOXeH xapaxmep:

v PaspaboTeHn ca 1 ca OnNTUMM3UpaHW NPOTOKONW 3a in vitro embBpyocnacseaHe Npu Tebpaa
NeHULa, No3BONABaWM No-ePeKTMBHO NPEOAONsBaHe Ha penpoaykTuBHUTE Gapuepu npw
oTaaneveHa xubpugusauua.

v Chb3flafleHn ca HOBM CEeneKUMOHHW NUHWKA TBbpAA MNieHWLa Ypes NpunaraHe Ha oTAaneyveHa
xubpuamsauma u OGekkpocHa crpaTernn. [lonyyeHMAT u3XOQeH MarTepuan paswupsBa
reHeTUMHOTO pasHoobpasve Ha BM4a MO OTHOWEHWE Ha BaXHM arpOHOMUYECKW MpU3HauUu u
npeacTasnABa LeHeH pecypc 3a 6baelin cenekUuMoHHN NPorpamu.

v UpeHTudmumupaHn ca nepcnekTuBHU GEKKPOCHW NWUHWMKM, NONyYeHW upes3 yvactue Ha Triticum
dicoccum, Triticum polonicum w Triticum macha, xapakrepusupawm ce ¢ 6GnaronpuaTHO
ChbueTaHWe Ha NPU3HaLK, CBbP3aHu C NPOAYKTUBHOCTTA Ha Knaca ¥ Ka4ecTBOTO Ha 3bPHOTO, M C
noTeHyman aa 6-AaT NPUsHaTH 3a HOBW COpPTOBE.

9. Jluuen NnpuHOC Ha AoKkTOopaHTKaTa. Pa3paboTeHNAT QUCEPTALIMOHEH TPYA € OCHOBaH Ha
peaynTaty oT COBCTBEHW Hay4HW U3CNeABaHWA HA AOKTOpaHTKaTa. TA e yyacTeana akTMBHO BbB
BCMYKW OCHOBHM eTanu Ha paspaboTtkaTta. MsanonasaHuTe B AucepTauusaTa NUTEpaTypHU AaHHW M
pe3ynTaTtyi OT ApPYr¥M aBTOPW Ca KOPEKTHO UMTUPAHM B TEKCTa U Ca HAAMEXHO NPEACTABEHW B
CNUCbKa C uW3nona3eaHa nuTepatypa. AHanu3bT ¥ OBCBHXKAAHETO Ha NONyYeHUTe pes3ynTaTv
nokassaT cnocoGHOCT Ha AOKTOpaHTKaTa CaMOCTOATENHO Aa OLEeHABA HayyHaTa uHgopMaums, 4a
npaBu OOOCHOBaHW 3aKMIOYEHUA W Aa ONpegenA 3HaYeHUeTo Ha NOonyvyeHuTe pesynTaTtu 3a
TEOpUATA W npakTudeckaTa cenekuusa. Cuutam, Ye JUMHMAT NPUHOC Ha J[OKTOpaHTkata B
pa3paboTBaHeTO Ha AUCEPTALMOHHMA Tpya e cbulecTBeH U GeacnopeH, kaTo obxBalja KakTo
ekcnepumexTanHaTa paboTa, Taka M Hay4HaTa UHTEpPNPEeTaLUMA Ha NONYYEHUTE pesynTaTth, useoau
1 NPUHOCH.

10. KpuTuyHM Genexkm U BLNPOCU. HAMAM CLLIECTBEHU KPUTUYHKU BEnexxM u BuNpocu
KbM AvicepTauvoHHUA Tpya. CumTam, Ye nocraseHata LUen € HanbnHO NOCTUTHATA, a NoNnydYeHuTe
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pesyntaTtv ca ybegutenHo aHanusupaHu, 060CHOBaHM 1 NpeACTaBeHU Ha BUCOKO Hay4HO HNBO. Bux
OTnpasBuna eAWHCTBEHO MPenocpbka KbM [OKTOpaHTKaTa Aa Ce BbL3NON3Ba OT BbL3MOXHOCTWTE,
KOWUTO NpeaocTass nNporpamara ,Epasem+*, 3a KpaTKOCPOYHM cneunanusaumn n HaydHa MoGunHocT
B YTBBLPAGHN UYKAECTPaHHU HayyHW UeHTposBe. Toea 6M AonpuHecno 3a NO-HaTaTLLWHOTO M
npogecMoHanHO passuTUe, pasWWpsABaHE Ha HayYyHWTE KOHTAKTW W YCBOABAHE Ha HOBM
METOAONOrMYHU NOAX0AN B 06NacTTa Ha cenekumAaTa U MONEKyNApHaTa reHeTuka Ha nenuyara.

11. Ny6nuxyBaHu cTatMnM W uMTMpaHus. BLB Bpb3ka C AucepTauMoHHUA Tpya ca
nybnvkysaHn TpU Hay4yHW CTaTuW. efHa B cnucaHue “PacmeHueebOHu Hayku®, epHa B “Turkish
Journal of Agricultural and Natural Sciences Special’ v epHa BbB “Field Crops Studies’. EaHa ot
nybnukauuuTte e ¢ ABaMa aBTOpPK, a OCTaHanuTe gBe — C TpUMa aBTopu. [lOKTOpaHTKaTa € NbpPBu
aBTop B ABe OT nybnukauuMTe, KOETO ACHO NOKa3Ba BOAELWOTO U yyacTue B paspaborsaHeTo Ha
n3cneagBaHuATa, aHanusa u NpeacTaBAHETO Ha nonydYeHute pesyntatn. B egHa ot nyGnukaywure
TA € TpeTh asTop. HayuHata npoAyKuMus, CBbp3aHa C AUCEPTALMOHHUA TpyA, CLOTBETCTBA Ha
“3nuckeaHuATa 3a npuaobusaHe Ha obpasosaTenHaTa W HayyHa cteneH Jloktop*. O6wwAT Gpon
TOUKW OT NyGnukauuoHHaTa AEWHOCT € 33 Npu N3UCKyeM MUHUMYM 30 TOUKK.

MNpeacraseHuAaT asTopedepar OGEKTUBHO OTpassBa CTPYKTypaTa, CbALPXAHWETO W
OCHOBHUTE pe3ynTaTv OT AUCEPTALMOHHNA TPyA.

[ivcepTaLMOHHUAT Tpya npeactaenssa fobpe nnaHMpaHo, KOMMNNEKCHO WM YCNeLHo
peanu3vpaHo Hay4yHo uscnensaxe. [loktopaHTkaTa ce € CnpaBuna yCnewHo ¢ NnoctaeeHara uen u
cdopmynupanute 3sapaun. lNpu pa3paboTBaHeTO Ha AMCEPTAUMOHHUA TpyAa TA AEMOHCTpMpa
3agbnboyeHV NO3HAHUA BBbPXY CLCTOAHWETO Ha uacnegsBaHus npobnem, nobpo enageeHe Ha
CbBpPEMEHHU MEeTOAU Ha uscneaBaHe v CnocOoOHOCT 3a CaMOCTORTENEH aHanu3, UHTEpNpeTauva u
oboblasaHe Ha  ekcnepumeHTanHuTe  pesyntaty. KOMNETEeHTHOTO  K3NON3BaHe Ha
creymanusnpaHara TEPMUHONOMMA U HAYMHUA CTWN Ha NPeACTaBAHE AOMBIHUTENHO NOTBbPXKAABAT
HeiHaTa NoAroToBKa KaTo u3rpaAeH uscnegoearen.

3AKNIOMEHUE

Bb3 ocHoBa Ha M3BLpWEHATa uacneposatencka pabora, W3NON3BAHMTE W YCNMELIHO
NPUSIOXKEHW OT [AOKTOpPaHTKaTa CbBPEMEHHU MeToAW WM NOAXOAW, NPaBMNHO NAaHWpaHUTE M
NPOBEAEHN EeKCNEepUMEHTH, KaKTO M Ha NONMyYEeHWUTE OpPWIMHANHW pesynTaTh, HanpaBeHuTe
obobuweHus, n3soAn U OPMYNUPAHUTE HAyYHW WU HAYYHO-MPUNOXHW NPUHOCK, CYUTaM, Y&
npeacTaBeHUAT AUCEPTALMOHEH TPyA OTroBaps Ha W3NUCKBAHWATA Ha 3akoHa 32 PasBUTUETO Ha
akafieMu4HuA cbetae B Penybnuka Bunrapus m MNpaewnHuka Ha CCA 3a HErosoTo NPUITOXeHUe.

AuncepTaumoHHUAT TPYA NPEeACTaBNABa UANOCTHO, 3aABNO0YEHO M YCNEWHO peanusupaHo
Hay4yHO M3CneaBaHe C BMCOKa HayyHa W NMPWUNoXHa CTOMHOCT. B Hero ca nonyyYeHu 3HaqYvmu
pesyntatM OTHOCHO BBL3MOXHOCTMTE 3a W3NON3BaHe Ha oTAaneveHata xubpuausauma 3a
paswupsisaHe Ha reHeTUYHOTO pa3Hoobpasue W reHeTMYHo-cenekuMoHHo noaobpAsaHe Ha
TBbpAATA NleHUua.

ToBa My AaBa OCHOBaHUWE Aa oueHA gucepraunoHHuna Tpya NOJNIOXXUTENHO.

Mpeanaram Ha nouyuTaemMoTo HayyHO Xypu CubWO AAa Aane NONOXWTENHa OUEHKa U aa
npucsban Ha ac. bopsHa MeTpoBa XapkumsaHoBa o6pasoBaTenHaTa u HayvHa creneH “floktop” no
Hay4yHaTa cneynanHoct “CeneKkuvsa # CEeMEenpoM3BOACTBO Ha KyNTYpPHUTE pacTeHus”, 8
npodecUoHanHo Hanpasnexue 6.1. PacTeHnessaCTRO.

Dara: 30.08. 2026 r. PELIEH?.EHT:...@:':(
rp. Ynpnax (npod. aH Ana Ctonhosa)
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1. Brief Introduction of the Candidate. Boryana Petrova Hadzhiivanova was born on 8 July
1974. In 1998, she graduated from the Higher Agricultural Institute (now the Agricultural
University) in Plovdiv with a Master's degree in Agroengineering — Plant Protection, qualifying as
an Agricultural Engineer (Agronomist). From February 2004 to October 2016, she held the
academic position of Assistant at the Field Crops Institute — Chirpan, where she participated in
research on the genetics and breeding of durum wheat and cotton. Between November 2017
and January 2022, she worked as a Laboratory Assistant and Quality Control Technician at
Miin-97 AD, Razgrad. In this position, she carried out physicochemical and organoleptic
analyses of grain, milling products, and flour, thereby expanding her expertise in the assessment
of grain quality. Since April 2023, Assistant Boryana Hadzhiivanova has once again held the
academic position of Assistant at the Field Crops Institute — Chirpan.

By Order No RD-05-137/19.05.2025 of the Chairmam of the Agricultural Academy, Assistant
Boryana Petrova Hadzhiivanova was admitted to independent doctoral study in the doctoral
program “"Breeding and Seed Production of Cultivated Plants", Professional Field 6.1 Crop
Production, at the Field Crops Institute — Chirpan. Her dissertation is entitled "Studies on the Use
of Distant Hybridization in the Breeding of Durum Wheat (Triticum durum Desf.)". The scientific
supervisors are Prof. Dr. Violeta Bozhanova (Field Crops Institute — Chirpan) and Prof. Dr. Elena
Todorovska (Agrobioinstitute — Sofia).

During her doctoral studies, the candidate successfully fulfilled all requirements of her Individual
Study Plan. She passed the doctoral examinations in "Breeding and Seed Production of
Cultivated Plants” and "Plant Biotechnologies" with an overall grade of Excellent (6.00). Having
successfully completed the doctoral training program and fulfilled all requirements of the
Individual Study Plan, she was granted the right to publicly defend her dissertation by Order No
RD-05-47/23.03.2026 by the Chairman of the Agricultural Academy.

The scientific interests of Assistant Boryana Hadzhiivanova are focused on the genetics and
breeding of cereal crops, plant biotechnology, cytological analyses, and methods for evaluating
grain quality. Her research activities are primarily directed toward the use of distant hybridization
in durum wheat breeding, as well as the application of modern biotechnological approaches,
including molecuiar markers and biochemical methods for the characterization of breeding
material. She has participated in four completed and one ongoing research projects funded by
the Agricultural Academy, focusing on the breeding and genetic improvement of durum wheat
and cotton, as well as the development of new durum wheat cultivars.

Assistant Boryana Hadzhiivanova has 15 years of research experience and 10 scientific
publications. She is an organized, responsible, and dedicated researcher who continuously
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enhances her professional qualifications through participation in training courses and specialized
professional programs. She has a good command of English (B1 level, both written and spoken)
and possesses strong computer skills, including proficiency in MS Office applications (Word,
Excel, and PowerPoint) and the statistical software package Statistica 13.

2. Relevance of the Research Topic. Durum wheat (Triticum durum Desf.) is an economically
important cereal crop owing to the high nutritional and technological quality of its grain. It is the
principal raw material for pasta production and cannot be fully replaced by other wheat species.
Bulgaria has a long-standing tradition in the cultivation and breeding of durum wheat.
Contemporary breeding programs are focused on the development of high-yielding, stable
cultivars with superior grain quality that meet the requirements of both producers and the
market. However, the intensive use of a limited number of cultivars in production and of parental
forms with similar genetic structure created mainly through intervarietal hybridization in breeding
programmes has resulted in a narrowing of the crop's genetic diversity, thereby limiting the
opportunities for its further genetic improvement.

In this context, distant hybridization represents an effective approach for broadening the genetic
base of durum wheat through the introgression of valuable genes from related and wild species.
Despite the technical challenges and the longer breeding process associated with this approach,
distant hybridization remains an important tool for the genetic improvement of cultivated plants.
The dissertation topic is highly relevant and timely, as it addresses the potential for developing
interspecific and intergeneric hybrids between Triticum durum and distantly related species
within the family Poaceae, while also investigating the transfer of alien genetic material through
the application of modern biochemical, molecular, and cytological methods. The research topic
is well justified by the doctoral candidate and is of considerable scientific and practical
significance.

3. General Description of the Dissertation and the Accompanying Materials. The structure
and overall length of the dissertation comply with the requirements of the Regulations for the
Implementation of the Law on the Development of the Academic Staff in the Republic of Bulgaria
at the Agricultural Academy. The dissertation comprises 190 standard pages and includes the
following mandatory sections: Introduction (2 pages), Literature Review (36 pages), Aim and
Objectives (2 pages), Materials and Methods (17 pages), Results and Discussion (100 pages),
Conclusions (3 pages), Scientific Contributions (2 pages), and References (28 pages). A list of
the Scientific Publications Related to the Dissertation is presented on one page. The dissertation
also contains a Table of Contents (2 pages) and a list of Abbreviations and Symbols Used (1
unnumbered page).

4. Knowledge of the State of the Art. A comprehensive review of the relevant national and
international scientific literature has been conducted, providing a thorough overview of both the
achievements to date and the unresolved issues related to the dissertation topic. The
bibliography comprises 394 references, including 25 publications in Cyrillic and 369 in Latin
script. A substantial proportion of the cited sources (105) have been published within the last ten
years, demonstrating that the review is based on current scientific knowledge.

The literature review is well structured and organized into thematic sections covering all major
aspects of the research topic. Particular attention is paid to the challenges associated with
distant hybridization and the approaches used to overcome them, as well as to the methods
employed for detecting the transfer of alien genetic material into the genome of durum wheat.
The thorough examination of these issues has provided the doctoral candidate with a solid
theoretical foundation, enabling her to critically evaluate the available information and apply it
effectively in her own research.



The literature review reflects the current state of knowledge in the field and demonstrates the
doctoral candidate's excellent familiarity with the scientific issues addressed in the dissertation.
This has enabled her to identify existing knowledge gaps and to formulate a clear research aim
together with appropriate research objectives.

5. Aim, Objectives, and Research Methods.The doctoral candidate has clearly and
appropriately formulated the main aim of the research, namely: to investigate the potential for
obtaining interspecific and intergeneric hybrids between durum wheat (Triticum durum Desf.)
and distantly related species of the family Poaceae, and to identify the transfer of alien genetic
material through phenotypic, cytological, and molecular approaches.

To achieve this aim, six specific research objectives have been defined. These are logicaily
structured and fully consistent with the scope and subject of the study. Their implementation
involved the application of modern research methods and experimental approaches appropriate
to the stated objectives.

The plant material used is representative and has been carefully selected. Accessions from the
genera Aegilops, Triticum, and triticale were used as paternal parents in the interspecific and
intergeneric crosses, while Bulgarian and foreign durum wheat cultivars, together with promising
breeding lines, served as maternal parents. Hybridization was carried out under both field
conditions and in an unheated greenhouse.

Particular attention was devoted to the optimization of in vitro techniques for overcoming embryo
incompatibility associated with distant hybridization. The identification of alien genetic material
transfer was based on an integrated approach combining phenotypic, cytological, and molecular
analyses, thereby increasing the reliability of the obtained results.

The breeding strategy developed within the study included the phenotypic evaluation of
advanced backcross lines derived from crosses between Triticum durum and representatives of
the genera Triticum and Aegilops, as well as the assessment of advanced breeding lines using
the principal agronomic and grain quality traits. Throughout the study, a comprehensive
evaluation of numerous morphological, biological, agronomic, and quality characteristics was
conducted.

The experimental data were analysed using appropriate contemporary statistical methods,
including two-way analysis of variance (ANOVA) to evaluate genotypic differences and the
effects of the studied factors, followed by Duncan's multiple range test to determine the
statistical significance of the observed differences. Statistical analyses were performed using the
Statistica 13.0 software package (TIBCO Software, 2018).

In conclusion, the methodological framework of the dissertation is well designed, logically
structured, and fully aligned with the stated research aim and objectives. The selected
experimental approaches and analytical methods provide a sound basis for obtaining reliable
scientific results and for drawing well-supported conclusions.

6. Presentation and Visualization of the Research Results. The dissertation contains
extensive and convincing experimental material, presented through 28 tables, 10 figures, and 11
high-quality photographs. The research results are presented clearly, systematically, and in a
manner that facilitates their interpretation.

The dissertation is written in precise scientific language and follows a clear analytical style. Its
presentation is logically structured and professionally organized. The tables, figures, and
photographs are informative, well designed, and appropriately selected, effectively
complementing the text without unnecessarily overloading it.

The overall layout and organization of the dissertation are of a high standard, enabling the
reader to follow the research process with ease and to understand and evaluate the conclusions
drawn.



7. Analysis and Evaluation of the Research Results. The dissertation is based on extensive,
long-term experimental research characterized by an integrated approach and the application of
modern analytical methods. The obtained results include a number of original scientific findings
and possess both fundamental and practical significance.

The results obtained from the conducted research are presented objectively, analyzed in depth,
and interpreted competently. They contribute to the existing knowledge regarding the application
of distant hybridization in durum wheat breeding and provide substantial new scientific
information with a clearly expressed practical orientation. In the discussion of the results, the
doctoral candidate appropriately compares her findings with those reported by leading Bulgarian
and international researchers, demonstrating excellent knowledge of the current state of the art
and the ability to critically interpret the obtained data.

Each section of the dissertation concludes with clearly formulated statements, facilitating the
understanding of the scientific rationale and supporting the formulation of well-founded general
conclusions and contributions.

The results are presented and summarized in six interrelated chapters, which fully correspond to
the aim and objectives of the dissertation.

The first chapter (5.1) presents the results of investigations on the crossability between durum
wheat and representatives of the genera Aegilops, Triticum, and Triticale. It was established that
the degree of crossability depends mainly on genomic relatedness (genome homology), ploidy
level, and the genotype of the parental forms. The highest crossability was observed in species
possessing the AB genome, whereas the lowest was recorded in species of the genus Aegilops,
which corresponds to their greater genetic distance. Particularly valuable are the results
demonstrating the influence of the maternal genotype on the successful production of hybrids,
as they have direct practical implications for the planning of future breeding programs.

The second chapter (5.2) presents the results obtained from the optimization of in witro
techniques for overcoming embryo incompatibility in interspecific and intergeneric hybridization.
The chapter is logically structured into two subchapters focusing on the optimization of the
culture medium and the application of embryo rescue techniques in crosses between Triticum
durum and representatives of the genera Triticum, Aegilops, and the synthetic species triticale.
Of particular value are the studies related to the optimization of conditions for the in vitro
cultivation of immature embryos. Through comparative analysis of a modified MS medium
supplemented with abscisic acid (ABA) and P8 medium, the advantages of the modified MS
medium for the development and differentiation of immature embryos were demonstrated. The
inhibitory effect of ABA on premature embryo germination, as well as its beneficial role in
promoting normal embryo development under in vitro conditions, was also confirmed.

The obtained results revealed significant differences in the frequency of hybrid embryo formation
and regenerated plant production among the different hybrid combinations, as well as a
pronounced influence of the genotype of the durum wheat parental forms used. A relatively low
adaptation capacity of regenerated plants was established, further confirming the complexity of
distant hybridization and the need for optimization of the individual stages of the process.

For the successful application of embryo rescue techniques, determining the optimal time for
immature embryo isolation is of particular importance. The period between the 16th and 20th
day after pollination was identified as providing the most favorable conditions for subsequent in
vitro development and plant regeneration.

In my opinion, the results presented in this chapter represent a significant scientific and practical
contribution. The developed and optimized in vitro approaches provide a reliable methodological
foundation for increasing the efficiency of distant hybridization in durum wheat and broaden the



possibilities for utilizing genetic resources from wild and cultivated related species in breeding
practice.

The following third chapter (5.3) is also structured into two subchapters and focuses on the
development of F, hybrids and subsequent backcross generations, as well as on the
morphological and cytological characterization of the obtained hybrids.

The first subchapter follows the development of F, hybrid plants obtained from crosses between
Triticum durum and Aegilops cylindrica and Aegilops umbellulata, together with the subsequent
backcross generations. Complete sterility was observed in the hybrids involving Aegilops
cylindrica, whereas crosses with Aegilops umbellulata resulted in viable plants with partial fertility
and BC, progenies with partially restored fertility. These results are of particular practical
significance, as they demonstrate the possibility of introgressing valuable traits from wild species
into the genome of durum wheat.

| particularly appreciate the investigations related to the morphological and cytological
characterization of the hybrids. Specific patterns in the development of hybrid progenies have
been established, including poor development or absence of endosperm, and it has been
convincingly demonstrated that the extent of these abnormalities is determined by the genetic
distance of the species used for parental forms. Reliable morphological and cytological evidence
confirming the hybrid nature of successfully established and adapted plants has been provided.
The main factors responsible for sterility, reduced viability, and other abnormalities typical of
distant hybridization have been thoroughly analyzed. Based on the cytological investigations, the
meiotic behavior of chromosomes in F, and BC, progenies was examined, allowing clarification
of the mechanisms underlying sterility expression and partial fertility restoration. The
abnormalities observed during microsporogenesis have been documented in detail and
convincingly supported by photographic evidence.

In my opinion, this chapter represents one of the most valuable sections of the dissertation. The
results obtained not only contribute to a better understanding of the biological characteristics of
interspecific hybrids but also have significant importance for developing effective strategies to
overcome reproductive barriers and for the successful application of distant hybridization in
durum wheat breeding.

A particularly important part of the dissertation is Chapter 5.4, which presents the results of
research related to the identification of genetic material transfer in advanced backcross lines
obtained through distant hybridization of durum wheat with representatives of the genera
Triticum and Aegilops, as well as with the synthetic species triticale. In my opinion, this is one of
the most significant chapters of the dissertation, as it provides convincing molecular genetic
evidence for the successful introgression of alien genetic material.

The chapter is logically structured into seven subchapters, in which the different donor
genotypes and the derived backcross lines are analyzed sequentially. Genotyping was
performed using 33 SSR markers, including 23 markers for the A and B genomes and 10
markers for the D genome, providing a reliable basis for the identification of introgressed
chromosomal regions.

The results obtained demonstrate different levels of introgression depending on the donor
species involved. The highest values were observed in Triticum polonicum and Triticum
dicoccum among the tetraploid species, as well as in triticale and Triticum macha among the
hexaploid forms. A particularly valuable finding is the almost complete replacement of durum
wheat chromosome 7A with the corresponding homeologous chromosome from Triticum macha,
which provides convincing evidence of successful genetic material transfer.

Of considerable scientific interest is also the identification of new alleles in some of the
backcross lines that do not correspond to the alleles detected in the parental forms. This finding
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contributes to a better understanding of the genetic changes occurring during distant
hybridization and opens new opportunities for the development of breeding material with
valuable agronomic traits.

The molecular genetic analyses have been performed with high precision, and the results are
convincingly interpreted and supported by appropriate tables and figures. They demonstrate the
high quality of the experimental work and the effective application of modern molecular markers
for the detection and characterization of introgressed chromosomal regions.

| consider this chapter to represent one of the most significant scientific contributions of the
dissertation. The presented results not only confirm the effectiveness of distant hybridization as
a tool for expanding the genetic diversity of durum wheat but also provide a reliable scientific
foundation for the practical utilization of the obtained lines in future breeding programs. These
studies constitute one of the major scientific contributions of the dissertation.

The following two chapters (5.5 and 5.6) are devoted to the phenotypic evaluation of advanced
backcross lines and to the yield and quality assessment of breeding lines obtained through
distant hybridization with representatives of the genera Aegilops and Triticum. These studies are
of particular importance, as they provide a practical assessment of the breeding value of the
developed genetic material.

The doctoral candidate has performed comprehensive phenotyping and a complex evaluation of
the obtained backcross progenies and advanced breeding lines. The development and
subsequent characterization of this valuable breeding material provide convincing evidence for
the successful achievement of the research aim and objectives and confirm the effectiveness of
the proposed methodological approach. The results obtained demonstrate that distant
hybridization in Triticum durum represents an effective strategy for broadening genetic diversity
and developing promising source material for the breeding of new cultivars with valuable
agronomic traits

Of particular value are the results of the statistical analyses, which demonstrate the predominant
effect of genotype on the formation of the main grain quality traits, while yield formation is
influenced to a relatively similar extent by both genotype and environmental conditions. These
findings have direct practical relevance for the selection of promising lines within breeding
programmes.

The studies on grain quality also deserve high appreciation. Through electrophoretic analysis of
the y-gliadin composition, lines with high breeding potential have been identified, combining high
productivity with favorable quality characteristics. Special attention should be given to the
backcross line D-232, in which the desirable y-45 gliadin fraction and the NMG-2 type,
associated with good baking quality, were identified. This finding substantially increases the
practical value of the developed breeding material.

In summary, | consider that the dissertation contains original scientific findings of undeniable
scientific and practical significance, representing a substantial contribution to research on the
use of distant hybridization in durum wheat breeding.

The presented results convincingly demonstrate that the doctoral candidate has mastered and
successfully applied a broad range of classical and modern approaches in plant breeding,
cytogenetics, biotechnology, and molecular genetics. This has enabled the successful
completion of the formulated research objectives and the generation of results with high
theoretical and practical value.

8. Contributions of the Dissertation. The results of the conducted research are summarized in
11 conclusions, which are clearly, concisely, and informatively formulated. They objectively
reflect the main findings of the experimental work and the analyses performed. | fully accept the
scientific and applied scientific contributions of the doctoral candidate, through which new
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scientific knowledge has been generated and existing information has been expanded regarding
the possibilities for utilizing the genetic potential of distant species from the genera Aegilops and
Triticum, as well as friticale, for the genetic improvement and breeding of durum wheat. The
most significant contributions can be summarized as follows:

Scientific and theoretical contributions:

v New knowledge has been obtained regarding the crossability of durum wheat with a wide
range of related and distant species from the genera Aegilops, Triticum, and triticale, as well
as regarding the possibilities for obtaining F, hybrid plants through the application of the in
vitro embryo rescue technique.

v Key stages of the in vitro embryo rescue technology have been optimized, resulting in
increased efficiency in the production of hybrid plants through overcoming embryo
incompatibility.

v' The abnormalities occurring during microsporogenesis that determine partial or complete
sterility in hybrid plants obtained from crosses between durum wheat and Aegilops
umbellulata and Aegilops cylindrica have been identified and characterized.

v The applicability of SSR and ISSR molecular markers for assessing genetic polymorphism
and identifying introgressed genetic material in distant hybridization of durum wheat has
been demonstrated.

v The applied backcross strategy has been proven to be an effective approach for the
introgression of new alleles from distant species into the durum wheat genome while
maintaining valuable agronomic traits.

Scientific and Applied Contributions:

v" Protocols for in vitro embryo rescue in durum wheat have been developed and optimized,
enabling more effective overcoming of reproductive barriers in distant hybridization.

v' New durum wheat breeding lines have been developed through the application of distant
hybridization and backcrossing strategies. The resulting breeding material broadens the
genetic diversity of the species with respect to important agronomic traits and represents a
valuable resource for future breeding programs.

v Promising backcross lines involving Triticum dicoccum, Triticum polonicum, and Triticum
macha have been identified and characterized. These lines combine favorable traits related
to spike productivity and grain quality and possess potential for future release as new
cultivars.

9. Personal Contribution of the Doctoral Candidate. The dissertation is the original work of
the doctoral candidate and is based on the results of her own scientific research. She has
actively participated in all major stages of the research process, including the planning and
implementation of experiments, the development and evaluation of hybrid material, the analysis
and interpretation of the obtained results, as well as the formulation of conclusions and scientific
contributions. The literature sources and research findings of other authors cited in the
dissertation are appropriately referenced in the text and correctly presented in the reference list.
The analysis and discussion of the obtained results demonstrate the doctoral candidate’s ability
to independently evaluate scientific information, draw well-founded conclusions, and assess the
significance of the results obtained for both the theory and practice of plant breeding. | consider
the personal contribution of the doctoral candidate to the development of the dissertation to be
substantial and indisputable, encompassing both the experimental research and the scientific
interpretation of the obtained results.



10. Critical Remarks and Questions. | have no significant critical remarks or questions
regarding the dissertation. | consider that the stated aim has been fully achieved and that the
obtained results have been convincingly analyzed, scientificailly substantiated, and presented at
a high academic level. | would only recommend that the doctoral candidate make use of the
opportunities provided by the Erasmus+ Program for short-term research specializations and
scientific mobility at established international research institutions. Such activities would
contribute to her further professional development, expansion of scientific collaborations, and
acquisition of new methodological approaches in the fields of wheat breeding and molecular
genetics.

11. Publications Related to the Dissertation and Citations. Three scientific articles related to
the dissertation have been published: one in the journal Plant Sciences, one in the Turkish
Journal of Agricultural and Natural Sciences Special Issue, and one in Field Crops Studies. One
of the publications has two authors, while the other two have three authors each. The doctoral
candidate is the first author of two of the publications, which clearly demonstrates her leading
contribution to the development of the research, analysis of the results, and preparation of the
manuscripts. In one publication, she is the third author. The scientific output related to the
dissertation meets the requirements for awarding the educational and scientific degree Doctor.
The total number of points achieved from the publication activity is 33, exceeding the required
minimum of 30 points.

The presented abstract of the dissertation objectively reflects its structure, content, and main
scientific results.

The dissertation represents a well-designed, comprehensive, and successfully completed
research study. The doctoral candidate has successfully achieved the stated aim and fulfilled the
formulated objectives. In the development of the dissertation, she has demonstrated in-depth
knowledge of the current state of the research field, a good command of modern research
methodologies, and the ability to independently analyze, interpret, and summarize experimental
results. The competent use of specialized scientific terminology and the high academic standard
of presentation further confirm her qualification as an accomplished researcher.

CONCLUSION

Based on the research conducted, the modern methods and approaches successfully applied by
the doctoral candidate, the well-planned and properly executed experiments, the original results
obtained, the scientifically substantiated generalizations and conclusions, and the formulated
scientific and applied contributions, | consider that the presented dissertation meets the
requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria
and the Regulations for its implementation at the Agricultural Academy.

The dissertation represents a comprehensive, in-depth, and successfully completed scientific
study of significant scientific and practical value. It provides substantial results regarding the
possibilities of applying distant hybridization for broadening the genetic diversity and for the
genetic improvement and breeding of durum wheat.

Based on the above, | give a POSITIVE evaluation of the dissertation.

| recommend that the esteemed Scientific Jury also give a positive evaluation and award
Assistant Boryana Petrova Hadzhiivanova the educational and scientific degree "Doctor” in the
scientific specialty "Breeding and Seed Production of Cultivated Plants”, Professional Field 6.1
Crop Production.
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