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[. AKTyanHocT Ha u3caeaBaHHsA Npobiem

Hscaensannar npotnem, paspabolen B AMCepTaLMOHHNS TPy, € BC3CIOpHO akTyancH
¥ C BUCOKA HAYYHOTIPHIIONKHA 3HAYMMOCT 32 ChEPEMEHHATA CCJICKLHA HAa TBBPAATA MINEHHIA,
Orpanu4eHOTO IeHeTHYHO pasHooOpasHe Ha KyiTypHute (GopMH H HeoOXOAMMOCTTA OF
ChbUETABAHE Hd BHCOKA MNPOAYKTHBHOCT M KA4Y€CTBO ¢ YCTOHYHBOCT KbM OWOTHYHH W
abMOTHYHH CTpecoBH (JAKTOPH HAOCTABAT CHIICCTBCHH OTPAHHWUCHHA TPEd NO-HATAThIUHMA
CeNIeKUHOHeH nporpec. B TO3M KOHTEKCT HM3MOM3RAHETO HA TeHETHUHHA [IOTEHUHAN Ha
OTAANEUCHUTE  POJACTBEHHULM  4Hpe3  MeKAYBHJIOBA H  MEXIYpPOAORa  XHOPHH3ALHS
IIpCaACcTaBNABa e(t)eKTHBEH IMoAX0A 33 pa3iiipABaHe Ha H3XOJHOTO pasnooﬁpame H BbBCAIANC
Ha HOBW I'€HETHYHH BapuadTy B renodonaa na Triticum durum.

AKTyaTHOCTTa Ha pa3paloTKaTa c¢ ONMpciAcnsA He camo OT H3bopa Ha OTAaNeYeHaTa
XMOPHAN3ALMA KAaTo METOA, HO M OT KOMIUIEKCHOTO TIPEOONABAHE HA CBBLP3AHHTE ¢ 1led
OHONIOTMYHU M CEIIEKUMOHHH OrpanducHus. B aHcepTalnoHuWd Tpyo TOCTSIOBATEIHO Ca
HiCNICABAHH KpBbCTOCBACMOCTTA, NPpHIOKCHHCTO H ONTHMH3HUPAHETO Ha in vitro
emﬁpuocnaanaHeTo, Pa3BUTHCTO H PEKOIITHPAHCTO HA XH6pHI{HHTE H GCKKPOCHH ODOKONEHUA,
KaKTO ¥ HICHTHQHOHMpaHeTO Ha YyKJOBHOOB TI'CHCTHYCH MATCpHAl 4pe3 ChUCTABAHE Ha
MOPDOAOrHYHH, LHTOJIOTHYHH M MOJSKYTISpHM noaxoou. MMEHHO Ta3zW HMHTErpHpaHa
MECTOAHYIHA CXCMa € OT ocobeHo JHAYCHHC, TBH K4TO HpCBp'T)I_IIEl oToanedyeHara XH6PHLIH3HL[P!$I
OT BB3MOKHOCT 3a Cbi3fasaHe Ha XMOPWAHH QOPMH B peaneH MHCTPYMEHT 3a [eleHacoueHa
HHTPOIPECHS H NOCAEIBAILO CENEKIHOHHO M3MTON3BAHE HA LEHEH IEHETHYCH MATEepHAN.

ChbluecTBeHa CTOHHOCT HMa M [POCTEASBAHETO HA TOTYUSHHTE HHTPOTPECHBHU
MATEpUANH [0 HanpeJHanu OEKKPOCHM MNOKOACHUS W TAXHAla TNOCAeABailA OUEHKA 110
NpOAYKTHBHOCT, MOp(bOJIOFH‘IHH H ArpOHOMH4YCCKKW (pH3HaAUKM W NpH3HalK CBBP3aHH C
KaycCTBOTO Ha 3BPHOTO. [Io TO3M Ha4uH H3CNICABAHCTO HW3J/IW3a H3BLH DAMKHTC Hd YHCTO
CKCNCPUMCHTANIHOTO JIOKA3BaHE HA BB3MOMKHOCTTA 34 YYXKIOBMAOB IeneTHYeH Tpauchep u



AOCTHIa 10 TNPaKkTHYCCKH 3HAYMMHMA C€Tal HA ONECHKA Ha CEIEKUHOHHATA LCHHOCT Ha
MOYYEHUTE JIMHHH.

B o6o0lenne, JHCSPTAUHOHHUAT TPYL € HACOYCH KbM €AMH OT CbUICCTBEHUTE
npobnemMy Ha CeneKUMATA HA TBLPAATA MIUEHHLA — PA3siNPABAHETO HA TEHETH4HATA OCHOBA
4pe3 WIMOT3BAHE HA HEAOCTATHYHO CKCTUIOATHPAH TeHETHYeH pecype. [lomyucHuTe pesyrard
MMAT [OTCHIMAIHO 3HA4YEHME KAKTO 33 Pa3BUTHETO HA METOJOJOrdATa Ha OTAaT¢ueHata
XUOpHAH3aUMS, TaKa U 33 00OTaTARAHE HA M3XOAHHA CEICKIMOHEH MaTepHal W Ch3[aBaHe Ha
IIPE/INOCTABKH 3a ObACII TEHETHYEH [TPOrpec MPH TRBPAATA NILCHHIIA,

I1. [les, 32124 H METOAM HAa H3C/ieIBAHE (XHITOTEIN HA JHCEPTAUMOHHHS TPYN)

JIMCepTALMOHHOTO H3cNenBaHe € OPMEHTHPAHO KbM PpasulipABaHe Ha [CHETHYHOTO
pasHooOpas3ne B CENEKLHATa Ha TBbpAaTa nenuna (Triticum durum Destl) upes usnonssanc
Ha OTAAJEYCHH BUJOBE W HISHTU(HIMPAHE Ha PEAM3HPaH Yy)KI0BHIOB MeHETHHEH TpaHChep.
[lenTa Ha W3CHe/BAHETO € a €€ YCTAHOBAT BBL3MOXKHOCTHTE 32 OCBUICCTBABAHE HA
MEXIYBHAOBA H MEXKIYPOLOBa XMOPHIM3alMsA Ha TRbpAATa [IICHHIA C MPEACTABUTCIH Ha
ponosete Triticum w Aegilops w Triticale, xa ce npeooNesT PENPOAYKTHBHUTE Dapuepu 4dpes
in vitro eMOpuocnacsBaHe H Ja CE NMPOCHEAH HHTPOIPECHATA HA YYXKIOBHAOB TCHETHHEH
MaTcpual B MMOCACTBAIMTE NOKOJCHHA. 3a PCAJTU3HMPaHe HA [I0CTAaBCHATA 1[eNl ¢a PCLICHW inecT
OCHOBHHM 33Ja4H.

MeTo10I0THYHATA CXeMa TIpeICcTaB/iIgBa MOCHEN0BATETHO ChUETABAHE HA OTAANEYCHA
XMOpHIM3aUMA, in  vitro KyITHBHpahe M cMmOpuochacsiBane, OCKKpOCHa — CEeNCKuUMA,
LMTOIOMHYEH AHATM3 HAa MeifozaTa W moneHosara deprunnocT, kakto u JIHK-mapkepen
aHaus ¢ u3noaseane Ha SSR u ISSR mapkepu. [oaydeHHAT CCICKIIHOHEH MaTcpHan ¢ OLCHCH
10 KOMILIEKC 0T MOP(OTOTHYHH, arPOHOMHUECKH, MPOAYKTHBHA ¥ TEXHONOTHYHHU [10KA3aTENH.
KATO EKCTIepUMEHTANHHTE JAHHH ca 06paboTeny 4pe3 BapHALMOHCH H JHCTICPCHOHCH AHATH3.

H3cnenpanere ce OCHOBARA Ha XMNoOTe3aTa, Y€ TEHETHYHO OTAAIEYEHHW BHIOBC OT
ponosete Aegilops v Triticum, kakto W Trificale, ipeAcTaBNABAT MOTEHUMAICH H3TOYHHK Ha
FeHCTHHHO PasHooBpazHe, JOCTBIIHO 3@ BKIIOYBAHC B CENEKUMOHHMA FeHO(OH)1 Ha TBhHp.1aTa
NIIEHHHA YPE3 OTAAICHCHA XHGpPlL[H'S‘dHHﬂ.

Ilpeanonara ce, 4¢ MPHIaraHeTo Ha eMOPHOCHACABAHE i Vilro MOXE Ia Mpeoiosee
NOCT3UFOTHHTE OapuepH TPH YaCT OT HECHBMECTHMHUTE KOMOMHAIMK, a TOCICABAIIOTe
GexxpocHpaHe 1a OCHFYpPH BKTIOUBAHETO H CTAOWIM3MPAHETO HA YYXKAOBMIOB [CHETHUECH
MaTepuan B rceuerHdHHs GOH Wa Triticum durwm. flpuema cc CbIIO, HC HHTETPHUPAHOTO
npunaraHe Ha CHOTHITHH, UMTONOTMYHM M MOJNEKY/JSIPHH METOIHM MNO3BOJIABA HAMSHIHO
NOKA3BAHE M TIPOCIIEIABAHE HA MHTPOTPECCHOHHH CHOUTHA ¥ MACHTH(QHIIMPAHC HA TEHCTHIHO
oboraTenH JIHHUM C [I0TEHUHATIHA CEeNIEKLUHOHHA ICHHOCT.

111, Busyaausanus M MHTeprpeTalHs Ha nojdydenurTe pe3viTtaTH. Himoassana
JnrTeparypa
JucepTanoHHUAT TPyA € Hanucan Ha 190 cTanmapTHH CTpaHHuUM M BRNO4BA 8
OCHOBHM Pa3jiesia, KOHTO 110 00cM, CTPYKTYpa M DanaHc MekAy OTACITHHTE YacTH OTrOBApAT
HA'BIHO HA W3MCKBaHMsTa 32 npucwkaane na OHC Joxtop®. [TouyueHuTe pesynraTH ca
0BOBLICHH H MHOTO foBpe oHATNCACHH vpe3 YMeno u3ion3eade #a 28 tadmnuu u 10 durypn,



KOMTO TMOKA3BaT croco0OCTTa Ha DOKTOPZHTAZ A CHCTeMAaTH3Hpa HaydHata HHpopmauusi. B
JIMCEPTALHOHHHS TPYA €a NIPEACTABEHH ¥ 11 CHUMK.

Hanpasen e ofcroen u 3agenbodeH .dTepaTypeH ©0030p N0 Temara, KaTo ca
NpejCTABCHH BIDKAAHWATA Ha peadua ObArapckd M MYXKAECTPAHHH M3CIEL0BATCIM 110
pasraexkaanata npobaeMaTika. Msnomssany ca 394 nayunu nyOnHKauMy, KOeTO CBHAETCIICTBA
33 [OOpaTa 0CBENOMEHOCT Ha NOKTOPAHTa OTHOCHO pasrnexaanusa npotnem. OGCHKAARETO HA
pe3ynTaTMTE € HanpaseHo MOCAEAOBATENNO, KOMIETEHTHO W 3a1bi004eH0.  9pes
MHTEPUPETHPAHE HA PE3YJITATHTE B ChOTBETCTBHE CbC ChBPEMEHHMTE HayuHHW JOCTHXKEHHMA B
Tazun oGnact. B 00CHKAAHETO YMENO €€ ChIIOCTABAT, CPABHABAT H KOMEHTHPAT NOJY4EHHTE
peaynTaTH ¢ Te3u, nybnukyBaHy OT JIpyTH aBTopH. OT pC3ylTaruTe Ha TNCEPTAMOHHUA TPYIL
ca m3BeekH |9 ChIIECTBEHU H3BOA, TTOKA3BAIIN 3HAYHMOCTTa Ha pa3padoTKaTa.

JIMCepTaUHOHHHAT TPYA € HallMcaH Ha BUCOK Hay4eH CTHIl, KaTO CHIICBPEMEHHO C¢
OTJTHYARA C fIPENU3ZHOCT H JOCTBITHOCT Ha H3JJOXEHHETO.

IV. IlpunocH na qvcepTalHOHHUS TPYA
HNoaydeHuTe pe3ynTaTi NO3ROJABAT J1a c¢ 0QOPMAT JIBE IPYINH IIPHHOCK!

HayuHo-TCcOpeTHYHH

1. Tlonyuena e uHdopMauus 3a KPLCTOCBAEMOCTTA HA TBbP/AaTa NIICHULA C TONAM OpoH
oTJaNeueHH W POJCTBEHH BHIOBe OT poad Aegilops, pon Triticum w Triticosecale w 3a
Bb3MOXKHOCTTA 34 MOAyvaBaHe Ha F; xuOpuanu pacrenus ¢ [Mpularase  Ha
emOpuocnacaBaHe in vitro.

2. C uen opeogonssaHe Ha eMOpHOR&IHATa HECBBMECTHMOCT MpH  OTHANCYCHA
xuOpHaM3alHa Ha TRbPAA MUIEHUIA ca ONTHMH3IHPAHKH OCHOBHH €Tanu OT fpoieaypaTa
1o cMOpHOCIIacKBaHE in VIHG.

3. VCTaHOBEHHM ca CEpHO3HH HapyTlIeHHs B MPOTHYAHETO HA MHKPOCIIOPOTEHE3UCA, KOHUTO
00ACHABAT YACTHYHATA WKW TBJIHA CTEPHAHOCT HA XHODUANMTE pACTeHHs OT
KPbCTOCBAHETO HA TBBP/A ILcHHIA ¢ Aegilops umbellulata v Aegilops cylindrica.

4. [leMoHCTpMpaHa e NMPHIOKHMOCTTA M ethekruBHOCTTa Ha SSR n ISSR mapkepute nmpu
oTjlanedena XHOpUIAM3AIMS 32 OTKPUBAHE HA MOTAMOPOU3IBM W aHaJIU3 Ha
HHTPOIPECHU., [0Ka3Bal¥ XUOPHIHATA NPUPOJa HA Cb3IAJCHHTE OEKKPOCHH JIMHHH.

5. YcraHoBeHO €, 4e npuiaragara GexkpocHa crpaTerus € e)eKTHBEH WHCTPYMEHT 3a
BLBEXKAAHE HA HOBM aleNM OT OTINAICUCHH BHA0BE 0C3 BIOIIABAHC HA OCHOBHUTC
arpOHOMHYHH KauyecTBa Ha TBBPIATa MilleHHLIA.

Hay4Ho-npuno;Hu

1. PazpaboTreHu ca NpOTOKOIH 32 eMOpHoOcnacaBale in vifro IPH TBBbPA TIIIEHYLA.

2. Cb3iaJieHd ca CeNeKUMOHHH JIMHUK TRBPAA MILEHUIA Ype3 oTaaledena XuopH/satms
1 OEKKpOCHA CTpaTerys, HAMHUPAIUM €€ B KOHKYPCHO COPTOM3LIMTRANE, 4pes KOUTO ¢
000oraTeHo reHeTHUHOTO PazHoODpas3ue No BaXKHH arpOHOMHYECKH NPH3HALK.

3. HacntHduuupanu ca GCKKPOCHHTC IMHHH, IPOH3XOKIAIUM OT KPBCTOCKUTE ¢ Triticum
dicoccum, Triticum polonicum u Triticum macha, Xxapakrepusupaliy ce ¢ Hal-n00pa
KOMOHMHAUMA OT [PU3HALM, CBBP3aHH C NPOIYKTHBHOCTTA HA K/Aaca W KayeCTBOTO Ha
YHPHOTO U C OTEHUHAI A2 Ob1ar [IPU3HATH 34 HOBH COPTOBE.



V. QueHKa Ha KAa4ecTBOTO HA HAYYHHTe NYOITHKANNH, 0TPa3siBALIH Pe3yATaTHTe B

AHCepPTALHATA

[lpunoxenn ca Tpy NyOIHKALMK [IPAKO CBbP3aHH ¢ AMCCPTAUMOHHHSA TPYI, KOUTO ca
B CBLARTOPCTBO C HaydHHs phKoBoAuTen. Eana oT Tax e nyOnukyBaHa B HAY4HO M3IaHMC,
pedepHpaHo W HHACKCHPAHO B CBETOBHOM3BECTHH 0a3M MaHHA ¢ HayuHa uHpopmaunn Web of
Science {All Databases). CymapuusT Opoit Ha TouxkHTe ¢ 33 W OTTOBaps Ha MUHUMYyMa,
onpe/esieH KaT0 W3HCKBaHe 3a npuaobusane Ha oOpa3oBare/iHaTa M HAy4YHA CTETICH .JokTop™
ChITIACHO 34KOHA 3a PA3BMTHE HA aKaJeMUYHUA CheTaB B Penybivika bharapus.

Ilpeactasenust asropedepar oTpadssa OOCKTHBHO CTPYKTYpata H ChAbPKAHHCTO HA
JAUCEePTALHOHHNS TPYAL.

VI. Kpurnuhn §e1eKKH, BRAPOCH U OPENOPbKH KbM KaHAK/1aTa
KM npencTaBeHus 3a CTAHOBHILEC JHCEPTALNOHEH TPY HAMAM KPHTHYIHU GelneKkn U
NPEIOPBKHA MO OTHOLIEHKE HA HETOBATa CTPYKTYPA U HAYYHA CTOHHOCT.
bux moctaBun clieIHATE BBIIPOCH:

1. KakBM BaKHHM TIpM3Hauu ca TpexebpieHn or pon Acgilops? Heobxomumo nn ¢ 1a
[IPOABIDKAT KPLCTOCKHTE MIPH YCTAHOBEHATA HHCKA KPHCTOCBACMOCT

3. Kak JOKTOpaHTBT BHXK[a MPOJBIKEHHETO HA Hay4yHHTC H3CITeABAaHHA Bb3 OCHOBA Ha
fI0Y4EHUTE PE3YATATH ¥ HATIPABEHHMTE W3BOAM B IUCEPTALMOHHKA TP

JAKJIIOYEHHE

BenieACTBHE HA 3aLA0OUCHATE H3CIE/BAHUA HA JOKTOPAHTA € U3BbpILEHA roNaMa no
00CM Hay4HOM3CIICAOBATENCKA pabora, BKIOYBAILA TIPCUM3HO IPOBEICHH CKCTICPHMCHTH H
1aBopaTOPHH U3CTEBAHUA, PE3YATATHTE OT KOHTO Ca B OCHOBATA Ha AMCCPTAMOHHUA TPYA.
IIpencTaBeHaTa JHCEPTALNA € ChC 3HAYMM MHOBATHBEH H MPUHOCEH XapaKTcp 3a TEOpHATa
NPAKTUKATa Ha CCNCKUMATAa Ha TBBpAa muicHuna. [lokropaHTkara — ACMOHCTPHPA
apryMEeHTHPAHH HOAXOAM 334 OLEHKA, 3a1bi004CHM TEOPETHMHH INO3HAHHMA M YMCHHA 34
TpMIaraHe 3a MpHJIaraHe Ha PasiiyHM METOAHM Ha H3ClenBane 1 000OLIABAHE HA TOJIYICHUTE
peiyatari. Bb3 OCHOBA Ha Hay4H4Ta W [IPHUIOKHATA 3HAYMMOCT HA MONYYCHHTE pe3yiTaTH M
NPHHOCH CUUTAM, |€ MPEICTABCHUSAT JUCEPTAUMOHEH TPYI OTroBaps HA M3HCKBAHHATA Ha
3PACPB u ua HpaBUIHHKA 32 YCIIOBHMATA M PCa 3a NpHAOOHBAHE HA HAyYHH CTCMCHH H 33
jaeMaHe Ha akaJeMH4HH anbxHocTH B CCA.

Toea MH jJdBa OCHOBAHHE /ia OUEHS NOJOKHTEJHO JIHCCPTALUMOHHHA TPYR H 1a
npeiioka aa ce npuchan Ha ac. bopsma [lerpoBa XankMHBaHOBA o0OpasoBaTenHaTa H
HayuHa cTenek ,,JokTop” B obnacT Ha Buciuie 00pazoBaHue 6. ArpapHH HayKn 1 BETEPHUHAPHA
MeAHLMHA, NpoQEeCHOHATHO HanpapicHHe 6.1. PacTeHHEBBACTBO, Hay4Ha CMEUHATHOCT
,CenexklMa W CeMEIpPOU3BOACTBO Ha KYIITYPHUTE pacTenus’.

Jara: 2.09.2026 H3IrOTBUWJI CTAHOBULIETO: c [PUTS %
:nou. a-p Panres I coprucs /lparos/
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I. Relevance of the studied problem

The research problem addressed in the dissertation is undoubtedly topical and ot high
scientific and practical significance for contemporary durum wheat breeding. The narrow
genetic diversity of cultivated forms, coupled with the need to combine high productivity and
end-use quality with enhanced resilience to biotic and abiotic stresses, imposes substantial
constraints on further breeding progress. In this context, exploiting the genctic potential of
distantly related taxa through interspecific and intergeneric hybridization represents an
effective strategy for broadening the genetic base and introducing novel genetic variation into
the gene pool of Triticum durum.

The relevance of the research is determined not only by the choice of distant
hybridization as a breeding methodology, but also by the comprchensive approach adopted to
address the associated biological and breeding constraints. The dissertation systematically
investigates crossability, the application and optimization of in vitro embryo rescue, the
development and harvesting of hybrid and backcross generations, as well as the identification
and characterization of alien genetic material through the integration of morphological,
cytological, and molecular approaches. This integrated methodological framework is of
particular importance, as it transforms distant hybridization from a means of generating hybrid
forms into a practical and targeted tool for the introgression and subsequent breeding
utilization of valuable alien genctic material.

A further significant contribution lies in the tracking of the resulting introgression
materials through advanced backcross gencrations and their subsequent cvaluation for
productivity, morphological and agronomic traits, and grain quality-related characteristics. In
this respect, the study extends beyond the purely experimental demonstration of the feasibility
of alien genetic transfer and reaches the practically important stage of assessing the breeding
value and agronomic potential of the derived lines.

In summary, the dissertation addresses onc of the key challenges in durum wheat
breeding—broadening the genetic base through the exploitation of underutilized genetic



resources. The results obtained have potential significance both for advancing the methodology
of distant hybridization and for enriching the available breeding germplasm. thereby providing
a foundation for further genetic improvement and sustained breeding progress in durum wheat.

I1. Purpose, tasks and research methods (hypotheses of the dissertation)

The dissertation rescarch is focused on broadening the genetic diversity available for
durum wheat breeding (Triticum durum Desf.) through the utilization of distantly related
species and the identification of successful alien genetic transfer. The primary objective ot the
study is to determine the feasibility of interspecific and intergeneric hybridization of durum
wheat with representatives of the genera Triticum and Aegilops, as well as with Triticale. to
overcome reproductive barriers through in vitro embryo rescue, and to monitor the
introgression of alien genetic material across subsequent generations. To accomplish this
objective, six principal research tasks were undertaken.

The methodological framework compriscs a sequential integration of distant
hybridization, in vitro culture and embryo rescue, backcross selection, cytological analysis of
meiosis and pollen fertility, and DNA marker-based analysis employing SSR and [SSR
markers. The resulting breeding materials were evaluated using a comprehensive sct of
morphological, agronomic, yield-related, and technological traits, while the experimental data
werce subjected to analysis of variance and variation analysis.

The study is grounded in the hypothesis that genctically distant species belonging fo the
genera Aegilops and Triticum, as well as Triticale, constitute a potential source of genetic
diversity that can be incorporated into the breeding gene pool of durum wheat through distant
hybridization.

It is hypothesized that the application of in vitro embryo rescue may overcome
postzygotic barriers in a proportion of incompatible crosses, while subsequent backcrossing
may facilitate the incorporation and stabilization of alien genetic material within the genetic
background of Triticum durum. 1t is further assumed that the integrated application of
phenotypic. cytological, and molecular approaches enables the reliable detection and
monitoring of introgression cvents and the identification of genctically cnriched lines
possessing potential breeding value.

111. Visualization and interpretation of the results obtained. Literature used

The dissertation comptises 190 standard pages and is structured into eight main
sections, whose volume, organization, and balance fully comply with the requirements for the
award of the educational and scientific degree “Doctor”. The results obtained are
comprehensively synthesized and effectively illustrated through the judicious use of 28 tables
and 10 figurcs, demonstrating the doctoral candidate’s ability to systematically organize.
synthesize, and present scientific information. In addition, the dissertation includes 11
photographic illustrations.

A comprehensive and in-depth review of the relevant scientific litcrature has been
conducted, encompassing the contributions and perspectives of numerous Bulgarian and
international researchers on the research topic. A total of 394 scientific publications have been
consulted, which is indicative of the doctoral candidate’s cxtensive knowledge of. and
familiarity with, the scientific literature relevant to the investigated problem. The discussion of



the results is presented in a coherent, competent, and thorough manner, with the findings being
interpreted in the context of contemporary scientific advances in the field. Particular menit lies
in the critical comparison and discussion of the results obtained in the present study with
findings previously reported by other authors. Based on the results of the dissertation research,
19 substantive conclusions have been formulated, underscoring the scientific and practical
significance of the study.

The dissertation is written in a high-level scientific style. while at the same time
demonstrating precision, clarity, and accessibility of presentation,

IV. Contributions of the dissertation
The results obtained provide a sound basis for distinguishing two groups of contributions:

Scientitic and Theoretical Contributions

l. Information has been obtained on the crossability of durum wheat with a broad range of
distantly related and related species belonging to the genera Aegilops and Triticum, as
well as Triticosecale, and on the feasibility of producing F, hybrid plants through the
application of in vitro embryo rescue.

2. In order to overcome embryonic incompatibility in distant hybridization involving
durum wheat, key stages of the in vitro embryo rescuc procedure have been optimized.

3. Pronounced abnormalities in the progression of microsporogenesis have been
identified, providing an explanation for the partial or complete sterility observed in
hybrid plants derived from crosses between durum wheat and Aegilops umbelluiata and
Aegilops cviindrica.

4. The applicability and cffectiveness of SSR and ISSR markers in distant hybridization
have been demonstrated for the detection of polymorphism and the analysis of
introgressions, thereby confirming the hybrid nature of the developed backcross lines.

5. It has been established that the applied backcrossing strategy constitutes an effective
tool for introducing novel alleles from distantly related species without compromising
the principal agronomic attributes of durum wheat.

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

2. Durum wheat breeding lines have been developed through distant hybridization and a
backcrossing strategy. Thesce lines are currently undergoing competitive variety testing
and contribute to broadening the genetic diversity for important agronomic traits.

3. Backcross lines derived from crosses involving Triticum dicoccum, Triticum
polonicum, and Triticum macha have been identified as exhibiting the most favorable
combination of traits associated with spike productivity and grain quality, with potential
for recognition and release as new cultivars.

V. Quality evaluation of scientific publications, presenting the dissertation results

Three publications dircctly related to the dissertation rescarch have been submitted, all
of which were co-authored with the doctoral candidate’s academic supervisor. One of these
publications has been published in a scientific journal indexed and abstracted in the



intcrnationally recognized Web of Science (All Databases) bibliographic and citation database.
The cumulative score amounts to 33 points, thereby mecting the minimum threshold stipulated
for the award of the educational and scientific degrec “Doctor” under the Law on the
Development of the Academic Staff in the Republic of Bulgaria.

The submitted abstract accurately and objectively reflects the structure and content of
the disscrtation.

VI. Critical remarks, questions and recommendations to the candidate

I have no critical comments or recommendations regarding the structurc or scicntific
merit of the dissertation submitted for review.

I would, however, like to raise the following questions:

1. Which important traits have been introgressed from species of the genus Aegilops? In
view of the low crossability observed, does the doctoral candidate consider it necessary
to continue pursuing these hybridization crosses?

2. How does the doctoral candidate envisage the further development of the research
based on the results obtained and the conclusions drawn from the disscrtation?

CONCLUSION

As a tesult of the doctoral candidate’s comprehensive and in-depth investigations, an
extensive body of research has been conducted, encompassing meticulously designed and
executed experiments and laboratory studies, the results of which constitute the scientific
foundation of the dissertation. The dissertation presented is characterized by substantial
innovative and original contributions to both the theoretical foundations and practical
applications of durum wheat breeding. The doctoral candidate demonstrates a well-founded
and methodologically sound approach to the evaluation and interpretation of experimental
evidence, profound theoretical knowledge, and a high level of competence in the application of
diverse research methodologies, as well as in the analysis, synthesis. and generalization of the
results obtained. In view of the scicntific and practical significance of the results and
contributions presented, I consider that the dissertation meets the requirements stipulated by
the Law on the Development of the Academic Staft in the Republic of Bulgaria and by the
Regulations governing the conditions and procedures for the acquisition of scientific degrees
and the appointment to academic positions within the Agricultural Academy.

These considerations provide sufficient grounds for me to give a positive assessment
of the dissertation and to recommend that As. Boryana Petrova Hadzhiivanova be awarded
the educational and scientific degree “Doctor” in the field of higher education 6. Agricultural
Scicnces and Veterinary Medicine, professional ficld 6.1, Plant Production, scientific specialty
“Breeding and Seed Production of Cultivated Plants™
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