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OTHOCHO JHCEpTAllMOHEH Tpyld 3a IoJNydyaBaHE Ha OGpﬁUBaTéﬁmTT‘a"ﬁ""Hayiiﬁa CTETEH
»AOKTOp” B oOnacT Ha Bucwie oOpazoBaHue: 6. ArpapHH HayKH H BEeTEpHHAPHA MEIHIHHA;
npodecHOHaNHO HampasicHue 6.1 PactenueBbACTBO, Hay4yHa crenHanHocT “CeNeKius H

CeMENPOM3BOACTRO HA KYNTYPHHTE PACTEHUA ™

TeMa H aBTOD HAa THCCPTAIHOHHUS TPYA: ,,Hpayusanuﬁ CEBP3ARU C H3NOAIBAHE HA

omdaneuena xubpuouzauua e cenexyuama na mevpoa nwenuya (Triticum turgidum L.
subsp. durum (Desf.))” ¢ asmop bopana Ilempoea Xadxncuueanosa

Yjen Ha HAYHHOTO KYpH: aouneHr Hoktop Mapuna IletpoBa Mapuyesa, Arpapen

Yuusepcurer — [Inoeaus, OBO 6. ArpapHn Hayku M BeTepHHapHa Meauuuna, ITH 6.1.
,,PACTEHHEBBJACTRO, HAYUHA CIIELHATHOCT ,,CeneKius ¥ CEMENpPOH3BOACTBO HA KYITYPHHTE
PACTeHHA™, CHITIACHO 3aIlOBC/ 3d Ha3HauaBaHe HA HayuHO xypH Ne PJ[ 05-150 ot 24. 06. 2026

na [Ipencenarens na CCA.

I. AxkTyaaHocT Ha H3caenBanuna npodiem

Ilpennoxenara ot bopsua Ilerpoa XamkuuBaHOBAa OHCEPTAalMs Jiapa oOLMpeH
IO, BBPXY pa3iIMyHH METOAM 3a NOBHIIABAHE Ha e(EKTUBHOCTTA HA Ch3j1aBaHE H oTOOp Ha
oTHadeyeHu XuOpHam oT TBBpAa mueHuua (Triticum turgidum L. subsp. durum (Desf).
Cenexnuara Ha KYJITYpHHUTE pacTeHHs 3aBHCH [0 TIoJSMa CTeNeH OT T[EeHEeTHYHOTO
pazHooOpasde Ha poAuTeNCKHTE (POPMH M Ipelu3HHs oTOOp Ha CeNeKIHOHHUTE MaTepHalH.
CrecHABAHETO HA TEHIIA3MATA € CBETOBEH NMpOoOJIeM, CBBP3aH ¢ MHTEH3UGHUKALMATA KAKTO HA
IPOU3BOJCTBOTO, TAKa H HAa obeMa Ha KPBCTOCKH M PErHCTPHPAaHK coprore. M3nmonssaHeTo Ha
OIUAKOPOACTBEHH TUBHM MIIH KyJNTYPHH pacTCHHS OT JAPYTH BUOBE H POJOBE € BE3MOXKHOCT 3a
ch3JapaHe Ha BapHabMIUTET WNH H3IMQJI3BAaHE HAa MeHH, CBLP3aHHM ¢ LEHHH arpoOHOMUYECKH
IpH3HAUH KAaTo YCTOHYMBOCT HA 00J1€CTH, HenpusTeNTH M abHOTHYEH CTpeC, KAYECTBEHH
nokazaTenu Apyru. llogoOHM oTmamedeHH XHOPHIH3AUHH HECTO Ca BBINPENATCTBAHH OT
pa3IiYH{ €BOMIOLHOHHH MEXaHH3MH 3a CbXpaHaBaHe Ha BuuoBeTe. Ch3NajcHM ca peauua
METOIH 3a MPEOJOJISIBAHE HAa Te3M OTPAHHYEHMS W 110/iIOMAaraHe Ha pa3BUTHCTO HA HOBHTE
XxuGpund. bbp3, edexTBeH B Haco4eH OTOOP HAa POAMTEIHN H CENEKLIMOHHH JIMHUH, MOXE 1a ¢
OCBIIECTBH C PA3NUYHKA MeTOAH (OHOXUMHYHH, MONCKYJSIPHE M APYTH), pa3KpHBallld MapKepH

C BHCOKA HACICAACMOCT 110 TAKKMBA ITpH3HAI[H.



Wmakiky IMpeABH] 3HAYSHHETO HA Ta3M KyNTYpa B CBETOBEH acleKT, NOTpeOHOCTTa OT
ChBpPEeMeHHA CeJIeKIHs, OTTOBApAIa Ha IIPOMEHALINTE CTPECOBU YCIOBHS M MMA3apHH ThPCEHHA,

CYHTAaM, 4ye JUCEPTalHuATa ¢ AKTYAJIHA H 3HaUYHMAa 34 PAajBUTHETO Ha HAYKaTa B Ta3H ITOCOKA.

II. Ilex, 3apa4H 1 METOJH HA H3C/EIBAHE (XHIOTE3N HA JHCEPTAUMOHHUS TPYA)
Llenta Ha aucepramdoHHus TPYZ e QopMmynupaHa fcHO W To4yHO - IIpoyusaHe Ha
BB3MOKHOCTHTC 3a MONYYaBaHE HA MEXKIYBHIOBH H MEXKIYPOAOBH XHODHUIH MEKIY TBLPAA
muenuna (Triticum durum) W oOTHanedyeHd BHAOBE OT ceMmedcTBo  Gramineae, H
HACHTHOUIMpaHe Ha WYYKTOBHIOB IHPEHOC HA TeHETHYeH Martepuan uper QeHOTHIHH,
LHTONOMMYHH M MOJIEKYNApHH MOAXoad.. OCHOBHHTE €TalM 3a IOCTHTAHETO H ¢4 pa3jielieHH B
HIecT JeTalIHU 3a1adH.

EKcliepUMeHTANHATA NeMHOCT € H3BBbpIIEHa B ONUTHHTE MojeTa ¥ JabopaTopHHTE
KoMIUIeKCH Ha MHCTHTYTA Mo monckH KyntypH, CenckocTollaHcKa akajeMus — rp. Uupnan, u B
Arpobuounctutyt, Cenckocronancka akanemus — rp. Codus, B 18a etana - ot 2005 no 2011r.
1 2019 mo 2022 r. 3a pomuTeny €a H3MOJA3BAaHM BHIOBE OT pojuosere Aegilops, Triticum u
Triticale, ObBATapcki W WTATMAHCKM COPTOBE, H CENCKUIUOHHM JHHUH. HpoleBaHH ca
xubpuUTe OT IBPBO NMoKoJeHUue U GexkpocHuTe auHuM. lllecT oT T4X ¢a B NOJCKO M3ITHTBaHE

Ha NoOHB H KaYeCTBO.

Hsnon3eanara MeTOmHKa 33 OCHINECTBABAHE HA KPLCTOCKH, i Vifro cnacsBaHe Ha
OTJANCUYEHH 3apOJUIIN, pEreHepalus, ananTamus 1 oOpaTHO KPbCTOCBAHE Ca MOIXOMALIH 32
Ta3H KyATYpa H OTTOBApAT Ha UENHMTE Ha MPOYYBAHETO, AHAIM3BT HA XUOPHIHHUTE [IOTOMCTBA
¢ BBb3 OCHOBa Ha OHOMETPWYHM H3C/IE[IBAHHSA KAaTO BHCOYHHA HAa PACTEHHETO, ABIDKMHA Ha
Knaca, 6GpaTUMOCT, AB/DKHHA W IMMPHHA Ha JIMCTa, OKOCMCHOCT, ITMTOJIOTHYEH aHANH3, 3a
onpelensHe Ha (EpPTHNHOCTTa HA IOJEHA, MOJEKYJSPEH AHAIH3 C 33 SSR Mapkepa;
(heHOIOrHYHH U MOP(OIOTHYHK OLEHKH, KaKTO W Ka4yeCTBEHH IMOKA3aTe/IM HA Ha OEKKpOCHH

JIHHHH. I[aHHPITe Ca NMOJAJIOKCHH HA CTAaTHYCCKA 06p360TKI/I W ca aHaNnHu3upann HO,[[pOﬁHO.

III. Buzyanu3auuss W HHTEPIPETAIHA HAa MMoayveHuTe pesyararu. Hanoassana
Jarepartypa

[bauuaT 06em Ha quceprauuoHnus TpyA € 190 crpannnu. Jiuteparypuusat o6sop e 36

cTpaHHIH H oOxBama 394 nybnukaruu, npeo®nazaBamio Ha AHMNIHHCKH €3HK, 3aCsraiiM

OCHOBHHTE METOOH 34 IpOYYBAHE, Chb3JaB3HC H OLICHABAHC Ha CCACKIIMOHHU MAaTCpURaIIM M



OTAaNeueHa XHOpUN3aIHs IPH KHTHH B OPYTH BHIORE, MyOJHKYBAaHH KO MOMcHTa. Tol faBa
cTabunHa o60CHOBKA Ha Hy)XJlaTa H 100pa METOAMYHA OCHORA HA IIPOYYBAHETO.

[Toayuenute pesynratu 3aeMar 100 ctpanuum, B kouto 28 tabmumu, 11 cauMkr v 10
¢durypn. Beska oT 3afjaudTe € NpelcTaBeHA B OTJENEH PA3JEs, 3aI04Ban] ¢ KPaTbK YBOA.
AHaNU3ET € JIOTHYEH U HaydYHOOOOCHOBaH, NOAKPENeH ¢ JokazaTeJCTBeH MaTepuan B TabIHLIH
U $Uryps H JOUBIHEH C YCTAHOBEHUTE MOpH MOAOOHH TNpPOYYBAHHUS 3aKOHOMEPHOCTH H
XMMOTE3H, NyONMKYBaHM B HayyHM H3IaHus. B kpag Ha BcekH pasgen e odopmeHo
3aKIIIOYEHHUE C OCHOBHHUTE OTKPHTHS, TAXHOTO 3HAYEHHE 38 CHOTBETHHS METO/ H BB3MOXKHHUTE
UM [PHIOKEHHS.

B pesynrar Ha HampaBeHHMTE aHANM3H Ha NOJYYCHHTE pesynrard ca odopmenu 19

H3BOJ4A.

IV. IIpunock HA JHCEPTAIHOHHHSL TpyA (OLIEHABAT C€ IOOTAEIHO HAY4YHO-
(yHJaMEHTANTHUTE H HaYUHO-IPHIOXKHHUTE TIPHHOCH )

Huckara KpbCTOCBAEMOCT Ha TBBpAaTa IIIEHHIA ¢ IEHETHYHO OTHANCHEHH BHIOBE €
CEPHO3HO IMpPENATCTBHE 3a CEJNEKLHOHHW I[IPOrpaMH, LEISAIH M3MOJ3BAHETO HAa TeHH 3a
aJalITHBHOCT WJIM Ka4yeCTBO OT TAX. B TO3M acleKT YCTAaHOBCHHTE 3aKOHOMEPHOCTH B TO3H
JHCEPTAMOHEH TPYJ HMAT KAKTO TEOPETHYHH Taka M YHCTO IPUIIOKHH 3a CENeKUMITa

IIPHHOCH.

Kato HayuyHo-dQyHjaMeHTamHM MOTaT Ja Ce IoCouYaT CL6paHﬁTe JaHHH 32
KPBCTOCBACMOCTTA HA TBBbpAATa IIIEHHIA C BHAOBE OT pox Aegilops, pon Triticum n
Triticosecale n 3a BL3MOKHOCTTA 3a pabora ¢ F1 xubpuiau pactenus, noayyeHH MpH in vitro
KYITHBHDAHE Ha 3aPOIMIIM; KAKTO M YCTAHOBCHHTC HAPYIICHHSA B MUKPOCIIOPOTEHE3aTa Ha
xubpunu ¢ A. umbellulata w A.cylindrica, TpuddHa 32 TAXHATA WHIHA WX YacTHYHA
ctepunHocT. EdextrBHocTTa Ha SSR 1 ISSR mapkepu 3a oTKpHBaHEe Ha nbmmopcmeH 51
IOKa3BaHe Ha MHTPOTPECHH IpPU xﬁﬁpunmaum HAa ChBPEMCHHH COPTOBE TBBPJA MILIEHHLA C
poncteeHu BUjoBe OT ceM. JKutau. Koeto npasu GeKKpdc:HaTa cenexuHs éq)eKTHBeH METOl 3a

Ch3JaBaHE HA CEBPEMEHHH COPTOBE C HOI[OGpeHH ArpOHOMHYCCKH XapaKTCPpHCTHKH.

HaY‘-lHO-IIpHJIO}KHPITC OpyuHOCH B IIpCacTaBCHaTa JHCCPTAllHA Ca CBBbp3aHH C

ONTHMH3IHPAHETO Ha NMPOTOKOJI 3a CM6pI/IOCHaCSIBaHe qpe3 in vitro KYIITHBHpAHE H ITOCHEABAIIa

ajJjariTalliga i CENCKIHOHHA pHGOTa.



OcobeHo NeHHH MPAKTHYECKH [TPHHOCH ca Ch3AafeHHTe OEKKPOCHY JTHHHH, 00EKT Ha
IIOJICKA TNpOYy4YBAaHHA B KOHKYPCeH COPTOB OIHT, KAKTQ H Hait-moOpuTe KOMOUHAIMH Ha

IIpHU3Haly, CBBP3aHH C CJIEMEHTHTE Ha IPOAYKTHBHOCT H KaYECTBO HA 3BPHOTO.

V. Ouenka HAa KA4eCTBOTO HA HAYYHHTE NYOIHKANHH, 0TPA3ABAILH PE3yNTATHTE B
AUCEPTAIHMATA
JIOKTOpaHTHT € mpeAcTaBUN TpH NyONHKAlHH, CBBP3aHH C JUCEPTAIHOHHHUS TPYI OT
2010, 2014 u 20251, B chaBTOPCTBO ¢ HAYYHUTE CH pbKOBOOUTENH. W TpuTe ca pedepHpaHH B
MPHU3HATH CBETOBHH HaydyHH 0atn jmanHH. ToBa 1OXpUBA M3NUCKBAHWTE HAYKOMETPHYHH
ITOKa3aTeNH 3a 3alHTA Ha JUCEPTALNOHEH TPY/L.
M3srotBeHusT aBTOpedepaT OTrOBaps HAa HM3UCKBRAHMATA M TOKPHBA HAIBJIHO

CTPYKTYPaTa U ChABP)KAHHUETO HA HCEepPTalHATA.

VI. Kpurn4nu 6eie)kKH, BLIPOCH H HPENOPHLKH KbM KAHIHAATA

HsmaM 3abenexku 1 BBIIPOCH KbM AOKTOpaHTa.

3AKJITIOYEHHE

Bb3 oCHOBa Ha NPHIOXEHHTE OT JOKTOPAHTAa PasMYHH METONM Ha H3CleABaHe,
MHOTOOpOMHH H3BCACHUTE €KCIePUMEHTH, HamnpaBeHUTe ODOOILEHHMS MW H3BONH CUMTAM, 4ye
NPeICTABEHUAT JIMCEPTAIMOHEH TPYA oTroBaps Ha u3KuckBaHHATa Ha 3PACPL u [lpaBunnuka
33 YCIIOBHATa M peja 3a NpuaoOHBaHE Ha HAYYHH CTEICHH M 3a 3acMaHe Ha aKaJeMH4HH
rexaocTH B CCA.

ToBa MU naBa OCHOBaHHe Ja OLIEHS IOJOMKHTEIHO JUCCPTAMOHHHA TPYA M Ja
IpeanokKa a ce Npuchau Ha bopana Hemposa Xaodscuuearnosa obpa3zoBaTe/lHaTa H HaydHa
crened ,Jloktop” B obnact Ha BUclle oOpazoBanme 6. ArpapHHM HayKH H BETE€pHHapHa
MEJULMHE; npodecHoHalHo HampabBneHHe 6.1 PacTeHHEBBLACTBO, Hay4yHA CHENHATHOCT

“Cenexnus ¥ CEMENPOH3BOACTBO HA KyJITYPHUTE pacTeHus’ .

Hara: 20. 08. 20261 H3rOTBHUJI CTAHOBHIIETO: L/(/u_y
/nou. n-p M., Mapuena/
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I. Relevance of the studied problem

The dissertation proposed by Boryana Petrova Hadzhiivanova provides a
comprehensive overview of various methods for enhancing the efficiency of generating and
selecting distant hybrids of durum wheat (Triticum turgidum L. subsp. durum (Desf.)). Crop
breeding relies heavily on the genetic diversity of parental forms and the precise selection of
breeding materials. The narrowing of the germplasm constitutes a global challenge associated
with the intensification of both agricultural production and the volume of crosses and
registered cultivars. Utilizing closely related wild or cultivated plants from other species and
genera offers an opportunity to induce variability or leverage genes associated with valuable
agronomic traits, such as resistance to diseases, pests, and abiotic stress, alongside quality
attributes, among others, Such wide hybridizations are frequently hindered by various
evolutionary mechanisms aimed at species preservation. Numerous methods have been
developed to overcome these limitations and support the development of novel hybrids. Rapid,
efficient, and targeted selection of parents and breeding lines can be achieved through diverse
methods (including biochemical, molecular, and others) that reveal high-heritability markers
for these traits.

Given the global significance of the durum wheat, alongside the necessity for modern

breeding programs aligned with fluctuating stress conditions and market demands, I consider



the dissertation to be highly relevant and substantially significant for the advancement of

science in this field.

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

The objective of the dissertation is formulated clearly and precisely: To investigate the
possibilities of obtaining interspecific and intergeneric hybrids between durum wheat (Triticum
durum) and remote species of the Gramineae family, and to identify alien genetic material
transfer via phenotypic, cytological, and molecular approaches. The main phases for achieving
this objective are structured into six detailed tasks.

The experimental work was conducted at the experimental fields and laboratories of the
Field Crops Institute (Agricultural Academy — Chirpan) and the AgroBiolnstitute (Agricultural
Academy — Sofia) in two distinct periods: from 2005 to 2011, and from 2019 to 2022. Species
from the genera Aegilops, Triticum, and Triticale, along with Bulgarian and Italian cultivars
and breeding lines, were utilized as parental forms. First-generation hybrids and backeross
lines were investigated. Six of these are currently undergoing field trials for yield and quality
evaluation

The methodologies employed for performing crosses, in vitro embryo rescue of distant
hybrids, regeneration, acclimatization, and backcrossing are highly appropriate for this crop
and align with the research objectives. The analysis of hybrid progenies was based on
biometric assessments, including plant height, spike length, tillering capacity, leaf length and
width, and pubescence. Furthermore, cytological analysis for determining pollen fertility,
molecular analysis utilizing 33 SSR markers and ISSRs, phenological and morphological
evaluations, and quality attributes of the backcross lines were performed. The compiled data

were subjected to statistical processing and analyzed comprehensively.

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

The dissertation spans a total volume of 190 pages. The literature review comprises 36
pages and encompasses 394 publications, predominantly in English, concerning current
methods for the investigation, generation, and evaluation of breeding materials and wide
hybridization in cereal and other crop species. It provides a robust rationale for the research
necessity and establishes a solid methodological foundation for the study.

The obtained results occupy 100 pages, incorporating 28 tables, 11 photographs, and 10
figures. Each of the research tasks is presented in a separate section, commencing with a brief

introduction. The analysis is logical and scientifically grounded, supported by evidentiary



material in the tables and figures, and further augmented by established patterns and
hypotheses published in scientific literature. Each section concludes with a summary of the
main findings, their significance for the respective methodology, and their potential
applications.

As a result of the comprehensive analysis of the findings, 19 conclusions have been

formulated.

IV. Contributions of the dissertation (scientific-fundamental and scientific-applied
contributions are evaluated separately)

The low crossability of durum wheat with genetically distant species poses a severe
obstacle for breeding programs aimed at utilizing their traits for adaptability or quality. In this
regard, the patterns established in this dissertation contribute both theoretical insights and
purely applied advantages to crop breeding.

The scientific and fundamental contributions include the compiled data regarding the
crossability of durum wheat with species of the genera Aegilops, Triticum, and Triticosecale,
alongside the feasibility of utilizing F1 hybrid plants derived via in vitro embryo culture.
Furthermore, the identified disruptions in the microsporogenesis of hybrids with 4. umbellulata
and A. cylindrica, which account for their total or partial sterility, represent . significant
fundamental findings. Additionally, the study demonstrates the efficacy of SSR and ISSR
markers in detecting polymorphisms and confirming introgressions during the hybridization of
modern durum wheat cultivars with related species of the Gramineae family, thereby
validating backcross breeding as an effective method for developing modern. varieties with
enhanced agronomic characteristics.

The scientific and applied contributions of the presented dissertation are associated with
the optimization of an embryo rescue protocol via in vitro cultivation, followed by subsequent
acclimatization and breeding activities.

Particularly valuable practical contributions include the newly developed backcross
lines, which are currently undergoing field evaluation in competitive, variety trials, as well as
the identification of the optimal combinations of traits related to yield components and grain

quality attributes.

V. Quality evaluation of scientific publications, presenting the dissertation results
The doctoral candidate has presented three co-authored publications with her academic

supervisors related to the dissertation, published in 2010, 2014, and 2025. All three papers are



indexed in internationally recognized scientific databases. This fulfills the required
scientometric indicators for the defense of a doctoral dissertation.
The prepared abstract complies with all regulations and fully reflects the structure and

content of the dissertation.

VL. Critical remarks, questions and recommendations to the candidate

I have no remarks or questions for the doctoral candidate

CONCLUSION

Based on the applied by the candidate different research methods, numerous performed
experiments, large summaries and conclusions, I accept that the presented dissertation meets
the requirements of the Law for development of academic staff in Republic of Bulgaria and the
Regulations on terms and conditions for obtaining scientific degrees and taking academic
positions in Agricultural Academy.

Therefore, 1 positively assess the presented thesis and propose to award Boryana
Petrova Hadzhiivanova the educational and scientific degree of "Doctor” in the field of higher
education 6. Agricultural Sciences and Veterinéfy Medicine; professional direction 6.1 Plant

Production, scientific specialty "Plant breeding and Seed Production of Cultivated Plants."

Date: 20. 08. 2026 Member of the scientific jury: |_/W#/
{assoc.prof. PhD M. Marcheva/
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