i CENZKQITTNAHOKA AKADEMUA
; Lo il

Ha JUCEPTAllMOHEH TPYH 3a MOMyvaBaHe Ha o6paszoBaTeNIHaTa M HayyHa CTENCH »JJOKTOp” B
obnacT Ha Buclie obpasoanume 6. ,ArpapHu Haykd H BETEPHHAPHA MeEIMUMHA",
NpodEeCHOHAHO HaMpaBJICHHE 6.2. ,PacTTenHa 3amMTa’, HayYHa CTICLMATHOCT ,,PacTUTETHA
samuTa (PUTONATONOTHA)

ABTOp Ha JHCEPTALIMOHHHAN TPVA: KEPAHKA KPACHMHMPOBA KEUYEBA,
JOKTOPAHT B 3a0uHa Gopma Ha oOyueHue B TloGpyKaHCKH 3eMEIENCKH MHCTHTYT, ['enepan
Toweso.

Tema Ha AHCePTANIHOHHHSA TPYA: L,<JIPOYUBAHMWSI BBPXY ATPECUBHOTO H
TEHETHYHO PA3HOOBPA3UE IIPU SCLEROTINIA SCLEROTIORUM (LIB.) DE
BARY B BbJITAPHSI” ¢ HayueH PbKOBOAMTEN: MPod. A-p Hsan Kupskos

IIpeacenares HA HAY4YHOTO HKYDM: npodecop a-p XPHCTO T'EOPTHEB
BO3YKOB, ot VHCTUTYT 10 TIOTIOHA ¥ TIOTIOHEBMTE W3ACIUA - MapkoBo, XaOWINTHPaH B
ofnact Ha Buclle oOOpasoBaHMe: 6. ,ATpapHH Hayku W BeTCpUHApha MeJuLHHA",
MpodecHOHANHO HanpasieHHe 6.2. ,,PacTUTENHA 3amMTa%, HaydHa CreLMaIHoCT: ,,PacTnTenHa
sampTa” (PUTOMATONOTHS), ONPENCNEH 32 WICH Ha HAYYHOTO XKYPH CbC 3arOBENl Ne PJI 05-
46/10.02.2025 rox. na Ipenceaarens Ha CCA-Codus.

I. Kparko npeicTaBsHe Ha 10KTOPaHTa.
Kepanka Kpacumuposa Xeuesa e poaeHa Ha 19.07.1993 rog. B rpan Tepsen.
Bucweto cu obpasoBaHue 3aBbpmiBa npes 2015 roauHa B Y ,Enuckon KoOHCTaHTHH
IIpecnaBcku ¢ npuaobura 06pa3oBaTeHO-KBaMHUKAIMOHHA  CTENCH wJIIpodecuonaneH
BakanaBbp™, CHEHUATHOCT ,,PaCTHTENHA samuTa®, a npe3 2018 roauua, cnejl ABe ¥ NONOBHHA
rogumied Kypc Ha oOyueHwe, Npnrobusa 06pa3oBare/iHO-KBaIM(HKALMOHHA  CTETIEH
, MarucTep“ B ArpapeH YHHBEPCUTET-ILIOB/MB, CTICLHATHOCT ,PacTutenHa 3amura’.
Tlpez despyapu 2020 ron. e 3aukciieHa KaTo AOKTOPAHT B 3aj04yHa QopMa Ha ofydyeHHe B
JI3U, enepan Towero.
B mepuoga 2019 — 2023 roa. Kepanka Keuepa e acucteHT B JloOpymKaHCKUs 3CMEACICKH
uacTUTYT B ['enepan Toweso, a Ot 2024 roj. cnej OTYMC/IABAHE OT JOKTOPAHTYpa ¢ MPaBo Ha
3aUIATA, IO MOMEHTA € arpoHoM B JI06py/DKaHCKHS 3EMENIC/ICKI MHCTHTYT.
Kepanka JKeyeBa uMa y4acTue B 2 Hay4HH [POCKTA.
JloKTOpaHTKaTa, Biajee Ho0pe aHDIMACKM €3HK, MMa HOOpH TEXHHYECKH W KOMIMIOTHPHH

yYMEHUA.



II. O6ma xapakTepucTHKA HA JHCEPTANMATA H aBTOpedepaTa — 06eM H CTPYKTYpa
Pa3paGoTeHus NMCEpPTAaLMOHEH TPYyA C€ ChCTOM OT 145 crpaHuuM, kouTo BKmoYBatr 11
OCHOBHH pasfiena W ABe Npuioxenus. ITomectenu ca 22 tabauuy u 40 gurypu, orpasssauim
PE3yNTaTUTE OT EKCIEPUMEHTAIHATA AEHHOCT.

IIpeacTaBenara undopMauusa e nojkpeneHa ¢ 230 nMTepaTypHH H3TOYHHMKA, ABa OT KOHTO ca
Ha KMpUJTHLA.
ExcriepiMeHTanHata paGoTa e u3Be/ieHa B JIoOOpy/IKaHCKH 3eMENENCKH HHCTHTYT- Ip. I'eHepan
Tomeso nepuoaa 2020 r. — 2024 r.
JIMCepTauMoHHMAT TpyA € Hobpe CTPYKTYpHpaH, KaTo CleaBa KIacHYeckus ¢opmar Ha
H3CNEABAHE: YBOJ, JIMTEPAaTYpeH Nperiief, Lea W 3ajJa4yd, MaTepuajl U METOJ, pe3yiTaTd H
o6CHKIaHe, U3BOAH, HAYYHH H HAYYHO-TIPHIOXKHM IIPHHOCH, [I0JI3BaHa JINTEpaTypa.
3aABJDKUTENIHATE 3a €Ha JUCEpTauds — Le U 3aa4d, OOEKT ¥ MpeMeT Ha H3CJIeJBaHETO ca
Ho6pe GopMyTHpaHH, JIOTHYECKH CBBP3aHH ChbC 3aI7IaBUETO M Momexay cu. Criel U3BbpILeH
mperviel M aHAIM3 Ha JOCTHTHATOTO HHBO B M3cieaBaHara obnact ca 0GOCHOBAaHM
aKTyaJIHOCTTA H 3HaYMMOCTTA Ha H3CIE/IBAHETO, Te3aTa M XHIOTe3uTe ca Ao0pe dopMympanu
M TMOCTHTHATHTE PE3Y/ITATH OT M3C/IECABAHETO Ca A0CTaThUHA, OGEMBT M THITBT Ha ChOpaHara
vHOpMalMs OTroBaps Ha LeiTa Ha M3c/ie]BaHETO, 00paboTkaTa Ha RaHHUTE € KOPEKTHa,
BH3YAITM3AUMATA Ha PE3YJITATUTE € Ha A00PO HUBO.

IpencraBenunT aBTopedepar ¢ ¢ ob6eM OT 34 cTpaHMuM. B HEro KOPEKTHO H
0BEKTHBHO € MPEACTABeHO ChABPKAHHETO Ha AUCEPTAlMOHHHUA TPYJ, KaTo € aKUECHTHPAHO Ha
OCHOBHHMTE MOMEHTH BBB BCSKA 4acT, MONY4YEHHTE Pe3ylTaTH M M3BOAM. B aBTopedepara ce

CBABPIKAT 3aAbJDKUTCIIHATA CIIPABKA 33 IPHHOCHTC K ny6ﬂuxaunme Mo AucepTaluiaTa.

III. AKTyaJgHOCT Ha H3cjeABaHus Npob.aem
Sclerotinia sclerotiorum (Lib.) De Bary e ¢uTonarorenna ro0a, OTHECEHa KbM CEMEHCTBO
Sclerotiniaceae na xnac Leotiomycetes, OTaen Ascomycota, YMATO KPbI OT rOCTONPHEMHHLIM
Hansumasa 400 pacTHTENHM BHAa, MpeobiajaBailo AByCeMeNEiHH. BBpPXy HanaaHATHTE
oprany re6ata GopMHpa YEPHH CKIEPOLHH, YMHTO pasMep ¥ (opMa BapupaT B 3aBUCHMOCT OT
FOCTONIPHEMHHMKA M THKaHMTE, B WIH BBPXY KOMTO ce ¢opmupar. B 3aBHCHMMOCT OT MO4BEHO-
KIAMATHYHATE YCJIOBHS W PasNONOKEHHETO MM, CKJICPOLMHTE MOraT Ja 3anasir CBOATa
xu3HeHocT 10 10 roguHu. ILIHPOKMAT KPBI OT FOCTONPHEMHMLIM U CMOCOOHOCTTA Ha NaToreHa
Ja e 3ama3Ba NMpOIBIKMTENHO BpeMe npasu Sclerotinia sclerotiorum KIIOYOB BpEIUTEN B
penuua paitonu Ha EBpona, CepepHa u KOxHa AmepHka, A3us, Adpuka, Aectpanus u Hosa

3enanmus, Kato 3arybute B aob6usa morat ga goctursar 100%. CeluecTByBaT MHOXECTBO
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JOKA3aTeNICTBA 33 3HAYMTENIHO TEHETHMYHO M arpeCHBHO pasHOOOpasue B MNOMYIALMHTE Ha
re0ata, KOETO BOAM O HEAOCTAThYHA €(HKACHOCT Ha NPENOPHUUTEIHUTE MEPKH 32 KOHTPOJL.
3a ycnoBusta Ha bbiarapus paseutHeTo Ha Sclerotinia sclerotiorum wma npeobGnazasauio
MeLeloreHeH xapakrep. CnocoGHOCTTa Ha [IATOTEHA J1a CE ChXPAHABA NPOABDKUTENEH NEPHON
OT BpPEME, KaKTO M LIMPOKHAT KPBI FOCTONPHEMHHMIM, 3aTPyJHABA HETOBHA KOHTPOJ 4pe3
nipuiaraHe Ha (UTOCAHHUTAPHH MEPONPUATHA W MNOAXOAAIIM 3EMEIEIICKH NPAKTHKH KaKTO B
CEKTOpa Ha 3bPHOMPOU3BOACTBOTO, Taka U B 3€IEHYYKONpoM3BOACTBOTO. OT HampaBeHara
Gubnuorpadcka CrpaBKa TO OTHOUIeHHe Ha Sclerotinia sclerotiorum ctaBa fCHO, 4e 3a
nepuona 1972-2024 roj. uscnenpaHuaTa B bbarapus, CBBP3aHH ¢ NATOreHA, Ca HACOYCHH
OCHOBHO KBM IPOYYBaHE YCTOWYMBOCTTA Ha reHeTHYHaTa Iia3Ma, pa3paboTBaHe Ha METOM 3a
OLEHKA Ha FeHETHYHHS MaTepHal, MOP(OJOTHYHH M KYNTYpaJHH OCOOEHOCTH, BIMSAHHME Ha
abHOTHYHUTE HAKTOPH U NPHUIIATAHUTE 3EMEIC/ICKH TIPAKTHKHU 3a Pa3BUTHE M paslpOCTPaHEHHE
Ha re0aTa, KakTo ¥ MepKU 3a KOHTpOJ, CBBP3aHH C NpWiarade Ha OHONOrMYHM areHTH W
MpONyKTH 3a pacTUTeNHa 3amuTa. He ca ycTaHOBEHH JIMTEpaTYpHH M3TOYHHIH, CBBHP32HH C
Mpoy4BaHusi BBPXY arpeCHBHOCTTa U FEHETHYHOTO pasHooOpasue Ha MAaTOreHa y Hac, KOHTO
6¥Xa NOANOMOrHAIM CENCKIMOHHKTE MPOTPaMH 3a YCTOMYMBOCT, KaKTO M pa3pabOTBaHETO Ha
TIOAXOAAIIH 3€MEIENICKH MPAKTUKH 32 HETOBUS KOHTPOJL.

Kazanomo 00 myx mu Odea OCHoganue O0a cuumawm, ye memama Ha paspabomenama

doxmopcxa me3a e aKmyanHd, ROAE3HA U NPAKMUYECKU RPURONICUMA.

IV. JlutepaTypHa OCBEJOMEHOCT M TEOPETHYHA MOArOTOBKA HA KAHAHAATA
T[Ton3BaHKTE NUTEPATYPHHM M3TOYHHLM OT KaHAuAara — 230 3arnaBus, OT KOHTO 2 Ha KHPUIIHLA
u 228 Ha naTHHMLA ca JoOpa Ga3a W noxasaten 3a noGpo NMo3HaBaHE Ha NpoblieMaTHKATa.
HM360pbT Ha TEMAaTHKATa Ha [JUCEPTALMOHHOTO M3CNEIBAHE € CIEACTBHE OT 3aibA00YCHO
HAArpaXKJaHe HAa 3HAHHE 3a CHCTOSHMETO W PasBHUTHETO Ha npobnema. KanaupatsT mokassa
No0pu HayyHd MO3HaHWA B M3cienBaHata o0nacT, HATPYNAHM M Pa3sBHTH B PE3yNTaT Ha
NPaKTHYECKM M M3CNENOBATENCKH ONMT, NPHAOOHT OT M3CNENoBaTeNcKara CH paboTa Karo
ACHCTEHT M 00YUEHHETO B JOKTOpaHTypa. ChBOKYIHOCTTA OT 3HAHHUS H €KCNepTH3a, GopMUpat
nobpata OCBEOMEHOCT H TEOPUTHYHA NMOATOTOBKA Ha JOKTOPAHTA, KOUTO Ca BAXXHH YCJIOBUS

3a NOJTyyaBaHe Ha Ka4eCTBEH HayueH MpOJyKT.

V. MeToanyeH Noaxon
Ilenma na uscnedeanemo € Ja c€ NMPOY4Yd IEHETHYHOTO W arpeCHBHO pasHooOpasue B

nonynauunte Ha Sclerotinia sclerotiorum (Lib.) de Bary B boarapus, ¢ oriej noBHIIABaHE
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Cd)eKTHBHOC'I'I‘a Ha CCJICKUHOHHHA mNpoLeC H pa3pa60TBaHe Ha aJfKBaTHa CTPATETrHA 3a

KOHTPOJ Ha NMaTOrcHa. 3a mocTHraHe Ha NOCTaBEHATa e ca paspaSOTe}m CIICAHHUTEC MO-BaXXHH

3ajauu:

>

O6ceasane Ha NPOU3BOACTREHH ILIOLIHM OT CABHYOINEN, panuua W Qacyl 3a onpeaesnste
pasnpoCTpaHeHHeTo Ha S. sclerotiorum B Bvnrapus;

YcranopsiBaHe MOPQONOrHYHHTE W KYIATYPATHH OCOOEHOCTH Ha MOHOCK/IEPOLMIHH
H30/1aTH Ha S. sclerotiorum;

IlpoyuBaHe reHeTMYHOTO pa3HooOpaswe B MNOMyJaUuHTe Ha S. sclerotiorum Ha OcHOBa
MHLEIHATa CBBMECTHMOCT MEXIY H30JaTHTE;

YcTaHOBsiBaHE arpecHBHOTO pasHooOpasue B NOMyAaluuTe Ha S. sclerotiorum B CTpaHaTa,;
ITpoyusaHe ¢u3MONOrHYHATA YCTOMMMBOCT Ha oOpasuu ¢acyn npH MONCKH H
KOHTPOJIMPYEMH YCIIOBHS;

[Ipoyyane ycTOWYMBOCTTa Ha auBM obpasum oT poa Helianthus w XuOpuaHH

KOMOMHALMH OT MEXAYBU0Ba XUOpHaM3aLKs KbM cThONIeHaTa popma Ha S. sclerotiorum.

Excnepumentannara pabota e ussbpiueHa B J[3U —T'enepan Toueso B mepuona 2020-2024

roi., KaTo NpOy4BaHETO BKJIIOYBA:

>
»

>

CnbHupaHe ¥ CbXpaHEHHE HA PaCTHTENIHH NpobH;

H3onupaHe ¥ CbXpaHEHHE HA NOYMCHHUTE H30J1aTH;

OnpenensHe MOpQOIOTHUHATE M KYJITYPAITHUTE XapaKTEPUCTHKH Ha MOHOCKJIEPOLMIHK
U30NIaTH;

OnpepensHe MULETHATA CbBMECTHMOCT MEXIY U30IaTUTE;

OnpepengHe arpecMBHOCTTa Ha M30JaTMTE MO OTHOWIEHHE Ha dacyner copt basH u
cirbHuOre10B Xubpua Jlesena.

IIpoyuBane yctoiudBocTTa Ha obOpasuu dacyn kM Sclerotinia sclerotiorum, STROW u
Oxcanos TecT;

Hscnensane yctoiuMBocT Ha AMBH 0O0pasuM W MEXIYBHIOBH XHODHAHM KOMOHHAaLMH
CTBHYOTIIE] KbM CTEONIeHaTa GopMa Ha Sclerotinia sclerotiorum,

HBB’bplﬂCHH Ca CTATUCTHYCCKH aHAJIM3H Ha pEIYIITATUTE.

FenernunoTo pa3n006pa3ue BbB BCAKa JIOKalAA € YCTAHOBCHO YpE€3 HHACKCA Ha Shannon.

Knonanuuat unzexc (Ki) € u34ncieH 3a BCAKa MOMyalms.

ArpeanHocrra Ha H30JIaTUTE € ONpPCACIICHA Ha 6a3a CTOHHOCTHTE HA IUIOLITA MO KpHBaTa Ha

paseute (AUDPC)



IlpoBenenu ca enHodakTopeH u MHorogakTopeH JUCTIEPCHOHEH aHaIU3, KOpeNalHOHEH
aHalli3 M KIRCTEPeH aHamM3 ¢ noMoluTa Ha mporpameH npoaykt IBM SPSS (Statistics 19).

BapuaupoHHuAT koepuumeHT e u3uncher ¢ Microsoft Excel 2013.

VL. 3HaYHMOCT M yOeXHTEJHOCT Ha HOJYHEHHTE pe3y./ITaTH, HHTEpNpEeTAllHH H
H3BOIH
PesynraTute B AMCEPTALMOHHUAT TPY/ Ca OPUTMHANHH H H3UAJIO OCTUTHATH OT JOKTOpaHTa B
M3IbJIHEHHE Ha TIOCTABCHATA LEN H 3a/1aUH.
1. Ilpe3 nepuona 2019 — 2021 rox. HanaJeHHETO Ha CITBHUOTIIEOBHTE NOCEBH OT KOpEHOBaTa
U GasuuHa opma Ha Sclerotinia sclerotiorum Bapupa OT eNMHMMHH pacteHus 1o 70%. B
MOCEBHTE Ha panvua U pacyn HanmaaeHHeTo Bapupa OT EAMHHYHH PacTeHHs 10 5%.
2. Ilo ceoute MopdonormuHn ocobeHocTH npoyuBanuTe 118 wu3omata Ha Sclerotinia
sclerotiorum ce rpynupart B TpH rpynu B 3aBUCKMOCT OT THIA Ha KOJIOHMHMTE, KAKTO ¥ IBETA HA
KOJIOHMMTE, M B YETHPH I'PYNH CIPAMO pa3looKEHUETO Ha cliepoLuuTe B 6moxo. Hauanoro
Ha QOpMHpaHe Ha CKJISPOLHH € B WHTepBana oT 3 1o 8 AHM. YCTaHOBeHa e ($YHKUHOHATHA
3apucumocT (r=1, P<0.001) mexay muameTpaltius pacTex H CKOPOCTTA Ha HApacTBaHe, KaKTO
H OCTOBEPHA MOJIOXKMTE/IHA 3aBHCHMOCT MeXy Oposi CKJIEPOLIMH U TErTIOTO HA CKIIEPOLIMHTE
B OI010TO. YCTaHOBEHM ¢a JOCTOBEDHM DasiMKH IO OTHOIIEHHE HA KYITYpaJHUTE
XapaKTCPUCTHKA HAa H30JIaTHTE, KaKTO B OTACIHHTE JIOKAUMH, Taka M MEXIy TAX.
Mopgonoruunnre u KynTypanHu OCOGEHOCTH Ha H30MaTHTE HE Ca CBBP3aHH C TEXHHS
reorpad)cki NpOM3XOA ¥ FOCTONPHEMHHKA, OT KOWTO Ca H30/THpaHH.
3. Xpanutennara cpena PDAC+80 e Haifi-noaxoaswa 3a Bu3yanusupaHe Ha (eHOTMIHATa
H34Ba TIpH NPOBEXIAHE HAa KOMILVIEMEHTapHHU TECTOBE 3a ChBMecTHMOCT. CopMupanu ca 108
nokauu MCGs, kato o6uwus unaeke Ha Shannon (Htot) 3a npoyusanure nomynaupu e 0.895,
a KIOHAIHUAT HMHAEKC BB3MM3a Ha 0.299. JlokazaHo e npeoGnagapamo KJIOHOBO
pasnpoCTpaHEHHE Ha NATOreHa B OTACIHUTE JoKauuu. ChopMupanute 10 MexayIOKaLHOHHH
MCGs notbpknaBaT Haiu4He Ha KIOHAIHO pPa3NPOCTPAHEHHE HA MATOTEHA MEXTY
TIPOCTPAHCTBEHO OTHANCYSHH JIOKAIMH,
4. YcraHoBenu ca cnabH NONOXHTENHH 3aBHCUMOCTH MEXIY arPECHBHOCTTA HA M30/IaTHTE
keM Gacynesus copr I'TB Bass u cnbHYornenosus xubpua Jesena ¢ JHaMeTpaIHUs pacTex H
TEMIA HA Pa3BHTHE Ha KONIOHHHTE, KaKTO W MEXIy arpeCHBHOCTTA KbM (acysia M JOKaTHUTE
MCGs. KnpcTepHuTe aHANM3H IPYTIHPAT NPOYYBAHUTE H30JIaTH OT Pa3IHYHU JOKALMHK B 06K
NOATPYTH, HE3aBUCHMMO OT reorpaCKms MM MPOM3XOA M TOCTONMPHEMHHKA, OT KOHTO ca

H30JIUpaHH.



5. YCTaHOBEHO € 3HAYMTENHO BapHpaHE BHB (H3HONOTMYHATa ycTOHuMBOCT Ha 89 obpasum
¢acyn, rpynMpaHH B 3aBHCHMOCT OT XabuTyca Ha XpacTa. JloKa3aHO € JOCTOBEPHO BIMAHHE HA
dakropure YciioBUS Ha roguHata ¥ [€HOTHN, KakTo M Ha KOMOMHHUPAHOTO BJIMSHME HA
daxropure 'ognHa x I'enotun U W3onar x I'enorun. CpeaHo 3a gBeTe rOAMHU Ha H3clieaBaHe
HE €a YCTAaHOBEHH COpPTOBE ¢ ycToHuMBa peakuus. CpeHa yCTOHYMBOCT MpPH MOJICKH YCIOBHS
npossssar obpasuu Acrop, A 195, Izabell, Poxones u UUPP 7585. VcraHoBeHa e cnaba
nonoxurensda 3aBucuMocT (r=0.120, sig=0.606) Mexay okcanoBus Tect # STRAW Tecra,
NPWIOKEHH TIPH KOHTPOIHUPYEMH YCIOBUS. JIUPEKTHHAT U HHAUPEKTEH METO NMOTBLPKOAaBaT
cpenHata ycToiiuyMBocT Ha ofpasuure Actop, A 195, Izabell, Pomones u HHPP 7585,
YCTaHOBEHA W NPH NOJICKH YCIIOBHSL.

6. Or mnpoyuBaHMTe INipd MONCKM YcnoBuA 15 xubpuaHH koMOMHAIMHM, pe3yaTaT oOT
MEXIYBHAOBa XHOpHAN3aLii, CpelHa YCTOHYMBOCT KbM S. sclerotiorum noka3sear 712 A x E-
115,712 A x E-110-2, 712 A x E- 129 1 712 A x E-110-1. YcroituuBocTTa npu T€3ud XUOGpHIM
CBHOTBETCTBA Ha YCTOWuMBOCTTa Ha auBute oOpasuu Helianthus annuus, u3nomsBaHH KaTo
OalliHH JOHOPH Ha pE3UCTEHTHOCT. OT mnpoyyBaHWTe 29 AMBM €JHOTOAMIIHHM OOGpasiu
Helianthus spp. CpeaHa yCTORYMBOCT NTOKa3BaT JEBET, KaTo celieM ca oT H. annuus U O €AHH
ot H. petiolaris w H praecox ssp. runyonii.

H3600ume ca 0obpe 0boCcHOBAHU U CHOMEEeMCMBAM HA NOAYYEHUME DE3YIMamu.

VII. IIpHHOCH HA JHCEPTALMHOHHHH TPYA
B HacTofiMs AMCEPTALUOHEH TPYHA C€ OTKpOABAT NMPUHOCH ¢ HAYYEH W May4HO-NMPHIIOKEH
XapaKTep, KOMTO ¢a JIYHO Je0 Ha aBTOpa U MPOU3THYAT OT H3CIECBAHETO.
1. Tora e MBPBOTO M3CIiEJBaHE Y HAC, CBBP3aHO C TEHETHYHOTO pa3Hoobpasue Ha Sclerotinia
sclerotiorum, OCHOBaBaI0 CE€ HA MMILEIHATA ChbBMECTMMOCT MEXAY M30JIaTHTE, BKJIIOYBALILO
156 u3onara ot 17 npouspoacTsenu noaera B 11 obnacti Ha CepepHa v KOxxHa buarapus.
2. 3a obpBM MBT Y HAC € NpoyueHa arpecusHocTTa Ha 102 u3onara ot Sclerotinia sclerotiorum
¢ mpousxoj OT 17 NpOU3BOACTBEHH [MOCEBa Ha CITHHYOINEHN, pamWua W 3psn  dacyn.
[Monyuyenure pesynTaTd JAaBaT BB3MOXKHOCT 3a MOBMIDaBaHe Ha edUKacHOCTTa Ha
CENEKIMOHHKTE MPOTPaMH 3a YCTOWYMBOCT NpH $acys1 U CITBHIOIIIEN.
3. 3a mBpBH MHT Y HAac € MPOBEACHO MalaGHO NMpoy4YBaHe, CBBP3aHO ¢ MOPQOJOrHUHATE H
KYJATYypaJlHH XapakTepucTHKH Ha 118 u3onara ot Sclerotinia sclerotiorum, IpOH3X0XKIALUK OT
pa3nu4Hyu reorpad)cku palioHH B rOCTONIPHEMHHMIH.
4, ITpu moJicku yCNoBuUs € mnpociiefieHa GusnonoruuHara ycroiausoct Ha 89 obpasuu dacyn

OT ChbpueBHAHATa KojieKuus Ha JloOpyKaHCKM 3eMEJENICKM HHCTUTYT KbM Sclerotinia
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sclerotiorum. Tlofy4eHUTE pe3yaTaTH NOTBBPHKAABAT (usronoruuHaTa ycTodYMBOCT Ha HIAKOH
06pasuM, MOCOYBAHH KaTO AOHOPH Ha PE3HCTEHTHOCT OT HALIH U 4yXIH aBTOPH.

5. IIoTBBPAEHO € CTAHOBHMINETO Ha APYTH aBTOPH OTHOCHO BB3MOXKHOCTHTE 3a NpUaraHe Ha
OKCAJIOBHA TECT 3a ONPEACNAHE (H3HONOrMYHATA YCTOWYMBOCT Ha dacyna kem Sclerotinia
sclerotiorum. TlonydeHnTe pe3yNTaTi NOKA3BAT, Y€ TOYHOCTTA HA METOAA MOXKE Jla ce MOBHIIN
C/1€7 NPEABAPHTEIHO TECTUPAHE HA PONUTENICKUTE KOMIIOHEHTH Ype3 YCTIOpEIHO NPHIaraHe Ha
FUPEKTEH U MHAUPEKTEH METOJ 32 TECTHPAHE.

6. [loTebpaeHa € Ppu3HONOrMYHATA YCTORYMBOCT HA OCHOBHM 3a CTpaHaTa CopToBe 3psa dacyn
kbM Sclerotinia sclerotiorum. TlpefctaBenata uHGOpPMauys uMa NIPWIOXKEH XapakTep H Iie
TIOZNOMOTHE  3eMEIE/ICKATE NMPOM3BOAMTEM NPU M360pa Ha COPT B PaliOHM C YCTAHOBEHO
PasnpoCcTpaHEeHHE Ha MaToreHa.

7. TotBbpAeRa € BBIMOXKHOCTTA 3a MPEHOC HA YCTOMYMBOCT KbM CTBGIIEHATa ¢opma Ha
Sclerotinia sclerotiorum ot exnoroaumen nueu Bumose Helianthus annuus xem KYNTYpHUS
CITBHYOT e/,

8. 3a mepBM MBT B BBArapus e npoyueHa yCTOMYHBOCTTA HA eAHOTOTHIIHN JHBHU BHIOBE OT
Helianthus spp. xuM noBede oT equH W3onat Ha Sclerotinia sclerotiorum. ITonyuenure
PE3y/ITaTH JaBaT BH3MOXKHOCT 3a BKJIIOYBAHE Ha YCTOHUMBHTE OOpasLl B CelEKUMOHHATA

nporpaMa Ha CJIbHYOrIeaAa.

VIII. Omnenxa Ha Ka4eCTBOTO HA HAYYHHATE MyGAHKALMH, OTPA3ABAIIH Pe3Y/JITATHTE B
AHCEPTALNMATA
Be Bph3ka ¢ aucepraumonnua Tpya Kepanka XKeuepa e npencrasuna 4 HayyHH my6JauKaluy,
B TPH OT KOHTO € MbpBH aBTOp. J[Be OoT nyGnukauunTe ca B ciucanue Buigarian Journal of
Crop Science, a nse B Field Crops Studies, KoMTO NOKpHBAT H3ucKBaHHATAa Ha 3PACPE u

IIpaBunnuka Ha CCA 32 HErOBOTO NPHIIOKEHHUE.

IX. Kpuruunn Geexku, BLOPOCH H NPeNopbKH KbM KAHIHIATA
BHCOKO OLleHABaM NONOXEHNA TPYA U MOCTUTHATHTE Pe3YNTATH OT JIOKTOPAHTKATA.

Hamam KpATHYHHM 3a6€1eXKH H NPENnopbKy KbM paboTaTa Ha NOKTOPAHTKATA.

3SAKJIIOYEHHE
B3 OcHOBa Ha NPHJIOXEHHTE OT JOKTOPaHTa PAasMYHH METOAM Ha M3CIEHBaHe,
NpaBHIIHO HM3BEACHUTE CKCNMEPUMEHTH, HanpaBeHHTE OOOOIICHHA W HW3BOAM CYHTAM, Ye

NpEACTABCHUAT TUCEPTALMOHEH TPYA OTroBaps Ha u3nckBaHuATa Ha 3PACPB u [MpaBunnuka

7



32 yCloBMATA ¥ pefia 3a NMPMAOOMBAHE Ha HAYYHM CTENEHH M 33 3aeMaHe Ha aKaJeMHYHH
mbxHOCTH B CCA.,

ToBa My naBa ocroBanue aa ouens IMOJOKHUTEJIHO JAUCEPTALMOHHMA TPYA M fa
MpeVIONA HA 4ICHOBETA Ha MoOYMTaeMoTo HayuHo xypu ma riacysa ma ce NPUCHAW Ha
Kepanka Kpacumuposa XKeuepa oGpasosartennara u Hay4Ha CTeleN ,,J[okTop” B 061acT Ha
BUClIE oOpasoBanue 6. ,ArpapHH Hayku u BETCpHMHapHa MCOMUHHA®, NpPO(ECHOHAIHO
HampasneHue 6.2. ,PacturenHa 3alMTa", Hay4yHa CrHeHuaqHoCT ,PacTHTenHa 3aIHTA

A
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REVIEW

on a dissertation for obtaining the educational and scientific degree "PhD" in the field of higher
education 6. "Agrarian sciences and veterinary medicine”, professional field 6.2. "Plant

protection”, scientific specialty "Plant protection (Phytopathology)"

Author of the dissertation: KERANKA KRASIMIROVA ZHECHEVA, PhD student in
part-time study at the Dobrudzha Agricultural Institute /DAL/, General Toshevo.

Dissertation topic: "STUDY ON THE AGGRESSIVE AND GENETIC DIVERSITY OF
SCLEROTINIA SCLEROTIORUM (LIB.) DE BARY IN BULGARIA", with a scientific
supervisor: Prof. Ivan Kiryakov, PhD

Chairman of the Scientific jury: Professor HRISTO GEORGIEV BOZUKOV, PhD, from
the Institute of Tobacco and Tobacco Products - Markovo, habilitated in the field of higher
education: 6. "Agrarian Sciences and Veterinary Medicine", professional field 6.2. "Plant
Protection", scientific specialty: "Plant Protection" (Phytopathology), appointed as a member of
the scientific jury by Order No. RD 05-46/10.02.2025 of the Chairman of the Agricultural
Academy -Sofia.

1. Brief introduction of the PhD student

Keranka Krasimirova Zhecheva was born on July 19, 1993 in the town of Tervel.

She graduated from the University of Agriculture "Bishop Konstantin Preslavski" in 2015 with a
professional bachelor's degree, majoring in Plant Protection, and in 2018, after a two-and-a-half-
year course of study, she obtained a master's degree at the Agricultural University of Plovdiv,
majoring in Plant Protection.

In February 2020, she was enrolled as a part-time PhD student at the Dobrudzha Agricultural
Institute, General Toshevo.

In the period 2019 - 2023, Keranka Zhecheva is an assistant at the Dobrudzha Agricultural
Institute in General Toshevo, and since 2024, after being dismissed from doctoral studies with
the right to defend, she has been an agronomist at the Dobrudzha Agricultural Institute.

Keranka Zhecheva has participated in 2 scientific projects.

The PhD student, speaks English well, has good technical and computer skills.



11 General characteristics of the dissertation and the abstract — volume and structure
The developed dissertation consists of 145 pages, which include 11 main sections and two
appendices. There are 22 tables and 40 figures reflecting the results of the experimental activity.
The information presented is supported by 230 literary sources, two of which are in Cyrillic.

The experimental work was carried out at the Dobrudzha Agricultural Institute - General
Toshevo in the period 2020 - 2024,

The dissertation is well structured, following the classic research format: introduction, literature
review, goal and objectives, material and method, results and discussion, conclusions, scientific
and scientific-applied contributions, used literature.

The mandatory for a dissertation - goal and objectives, object and subject of the study are well
formulated, logically related to the title and to each other. After a review and analysis of the level
reached in the research area, the relevance and significance of the study are justified, the thesis
and hypotheses are well formulated, and the results achieved from the study are sufficient. The
volume and type of information collected meets the purpose of the study, the data processing is
correct, and the visualization of the results is at a good level.

The submitted abstract is 34 pages long. It correctly and objectively presents the content of the
dissertation, emphasizing the main points in each part, the results obtained and conclusions. The
abstract contains the mandatory reference for the contributions and publications on the

dissertation.

III.  Relevance of the problem studied

Sclerotinia sclerotiorum (Lib.) De Bary is a phytopathogenic fungus belonging to the family
Sclerotiniaceae of the class Leotiomycetes, division Ascomycota, whose host range exceeds 400
plant species, predominantly dicotyledons. On the attacked organs, the fungus forms black
sclerotia, the size and shape of which vary depending on the host and the tissues in or on which
they are formed. Depending on the soil-climatic conditions and their location, sclerotia can retain
their viability for up to 10 years. The wide range of hosts and the ability of the pathogen to
persist for a long time makes Sclerotinia sclerotiorum a key pest in a number of regions of
Europe, North and South America, Asia, Africa, Australia and New Zealand, with yield losses

reaching 100%. There is ample evidence of significant genetic and aggressive diversity in



populations of the fungus, which leads to insufficient efficacy of recommended control
measures.

For the conditions of Bulgaria, the development of Sclerotinia sclerotiorum has a predominantly
mescellogenic nature. The ability of the pathogen to persist for a long period of time, as well as
the wide range of hosts, makes it difficult to control it through the application of phytosanitary
measures and appropriate agricultural practices in both the grain and vegetable production
sectors. From the bibliographic review made regarding Sclerotinia sclerotiorum, it becomes clear
that for the period 1972-2024, research in Bulgaria related to the pathogen is mainly focused on
studying the resistance of the genetic plasma, developing methods for assessing the genetic
material, morphological and cultural features, the influence of abiotic factors and applied
agricultural practices for the development and spread of the fungus, as well as control measures
related to the application of biological agents and plant protection products. No literary sources
have been identified related to studies on the aggressiveness and genetic diversity of the
pathogen in our country, which would support selection programs for resistance, as well as the
development of appropriate agricultural practices for its control.

What has been said so far gives me reason to believe that the topic of the developed doctoral

thesis is relevant, useful and practically applicable.

IV.  Literary awareness and theoretical preparation of the candidate

The literary sources used by the candidate — 230 titles, of which 2 in Cyrillic and 228 in Latin are
a good basis and an indicator of good knowledge of the issue. The choice of the topic of the
dissertation research is a consequence of a thorough upgrading of knowledge about the state and
development of the problem. The candidate shows good scientific knowledge in the research
area, accumulated and developed as a result of practical and research experience acquired from
his research work as an assistant and his doctoral studies. The totality of knowledge and
expertise forms the good awareness and theoretical preparation of the doctoral student, which are

important conditions for obtaining a quality scientific product.

V. Methodological approach



The aim of the study is to study the genetic and aggressive diversity in the populations of
Sclerotinia sclerotiorum (Lib.) de Bary in Bulgaria, with a view to increasing the efficiency of
the selection process and developing an adequate strategy for controlling the pathogen. To
achieve the set goal, the following major tasks have been developed:

0 Survey of sunflower, rapeseed and bean production areas to determine the distribution of S.
sclerotiorum in Bulgaria;

O Establishing the morphological and cultural features of monosclerotiorum isolates of S.
sclerotiorum;

U Studying the genetic diversity in the populations of S. sclerotiorum based on the mycelial
compatibility between the isolates;

O Establishing the aggressive diversity in the populations of 8. sclerotiorum in the country;

O Studying the physiological resistance of bean samples under field and controlled conditions;

0 Study of the resistance of wild specimens of the genus Helianthus and hybrid combinations
from interspecific hybridization to the stem form of S, sclerotiorum.

The experimental work was carried out at the DZI - General Toshevo in the period 2020-2024,
and the study includes:

O Collection and storage of plant samples;

U Isolation and storage of the obtained isolates;

[J Determination of the morphological and cultural characteristics of monosclerotia isolates;

0 Determination of the mycelial compatibility between the isolates;

0 Determination of the aggressiveness of the isolates in relation to the bean variety Blyan and
the sunflower hybrid Deveda.

O Study of the resistance of bean specimens to Sclerotinia sclerotiorum, STROW and Oxal test;
0 Study of the resistance of wild specimens and interspecific hybrid combinations of sunflower
to the stem form of Sclerotinia sclerotiorum;

U Statistical analyses of the results were performed.

Genetic diversity in each location was determined using the Shannon index. The clonal index
(Ki) was calculated for each population.

The aggressiveness of the isolates was determined based on the values of the area under the
development curve (AUDPC)



Univariate and multivariate analysis of variance, correlation analysis and cluster analysis were
performed using the IBM SPSS (Statistics 19) software product. The coefficient of variation was
calculated using Microsoft Excel 2013.

VI. Significance and persuasiveness of the obtained results, interpretations and
conclusions
The results in the dissertation are original and fully achieved by the doctoral student in the
implementation of the set goal and tasks.
1. During the period 2019 - 2021, the attack of sunflower crops by the root and basal form of
Sclerotinia sclerotiorum varied from single plants to 70%. In rapeseed and bean crops, the attack
varied from single plants to 5%.
2. According to their morphological features, the 118 isolates of Sclerotinia sclerotiorum studied
are grouped into three groups depending on the type of colonies, as well as the color of the
colonies, and into four groups according to the location of the sclerotia in the dish. The
beginning of the formation of sclerotia is in the interval from 3 to 8 days. A functional
relationship (=1, P<0.001) was established between diametral growth and growth rate, as well as
a reliable positive relationship between the number of sclerotia and the weight of sclerotia in the
dish. Significant differences were found in the cultural characteristics of the isolates, both within
and between locations. The morphological and cultural features of the isolates were not related to
their geographical origin and the host from which they were isolated.
3. The PDAC+80 medium is most suitable for visualizing the phenotypic expression when
conducting complementary compatibility tests. 108 local MCGs were formed, with the total
Shannon index (Htot) for the studied populations being 0.895, and the clonal index being 0.299.
A predominant clonal spread of the pathogen in the individual locations was proven. The 10
inter-location MCGs formed confirmed the presence of clonal spread of the pathogen between
spatially distant locations.
4. Weak positive correlations were found between the aggressiveness of the isolates to the bean
variety GTB Blyan and the sunflower hybrid Deveda with the diametral growth and rate of
colony development, as well as between the aggressiveness to the bean and the local MCGs.
Cluster analyses grouped the studied isolates from different locations into common subgroups,

regardless of their geographical origin and the host from which they were isolated.



5. Significant variation was found in the physiological resistance of 89 bean samples, grouped
depending on the bush habit. A reliable influence of the factors Conditions of the year and
Genotype, as well as the combined influence of the factors Year x Genotype and Isolate x
Genotype, was proven. On average, for the two years of study, no varieties with a resistant
reaction were found. Average resistance under field conditions is exhibited by Astor, A 195,
Izabell, Rodopeya and IIRR 7585. A weak positive correlation (r=0.120, sig=0.606) was
established between the oxalic test and the STRAW test, applied under controlled conditions.
The direct and indirect method confirmed the average resistance of the Astor, A 195, Izabell,
Rodopeya and IIRR 7585 samples, also established under field conditions.

6. Of the 15 hybrid combinations studied under field conditions, the result of interspecific
hybridization, average resistance to S. sclerotiorum is shown by 712 A x E-115, 712 A x E-110-
2, 712 A x E- 129 and 712 A x E-110-1. The resistance of these hybrids corresponds to the
resistance of wild Helianthus annuus specimens used as paternal donors of resistance. Of the 29
wild annual Helianthus spp. specimens studied, nine showed moderate resistance, seven of which
were from H. annuus and one each from H. petiolaris and H. praecox ssp. runyonii.

The conclusions are well-founded and consistent with the results obtained,

VII. Contributions of the dissertation

This dissertation highlights contributions of a scientific and applied nature, which are the
personal work of the author and arise from the study.

1. This is the first study in our country related to the genetic diversity of Sclerotinia
sclerotiorum, based on the mycelial compatibility between isolates, including 156 isolates from
17 production fields in 11 regions of Northern and Southern Bulgaria.

2. For the first time in our country, the aggressiveness of 102 isolates of Sclerotinia sclerotiorum
originating from 17 production crops of sunflower, rapeseed and mature beans has been studied.
The results obtained provide an opportunity to increase the efficiency of selection programs for
resistance in beans and sunflower.

3. For the first time in our country, a large-scale study has been conducted related to the
morphological and cultural characteristics of 118 isolates of Sclerotinia sclerotiorum, originating

from different geographical areas and hosts.



4. Under field conditions, the physiological resistance of 89 bean samples from the heart-shaped
collection of the Dobrudzha Agricultural Institute to Sclerotinia sclerotiorum was monitored. The
results obtained confirm the physiological resistance of some samples, indicated as donors of
resistance by our and foreign authors.

5. The opinion of other authors regarding the possibilities of applying the oxalic test to determine
the physiological resistance of beans to Sclerotinia sclerotiorum was confirmed. The results
obtained show that the accuracy of the method can be increased after preliminary testing of the
parental components by parallel application of a direct and indirect testing method.

6. The physiological resistance of the main varieties of mature beans for the country to
Sclerotinia sclerotiorum was confirmed. The information presented is of an applied nature and
will assist agricultural producers in choosing a variety in areas with an established distribution of
the pathogen.

7. The possibility of transferring resistance to the stem form of Sclerotinia sclerotiorum from
annual wild species Helianthus annuus to cultivated sunflower has been confirmed.

8. For the first time in Bulgaria, the resistance of annual wild species of Helianthus spp. t0 more
than one isolate of Sclerotinia sclerotiorum has been studied. The results obtained provide an

opportunity to include the resistant specimens in the sunflower breeding program.

VIII. Assessment of the quality of scientific publications reflecting the results in the
dissertation

In connection with the dissertation work, Keranka Zhecheva has presented 4 scientific

publications, in three of which she is the first author. Two of the publications are in the

Bulgarian Journal of Crop Science, and two in Field Crops Studies, which meet the

requirements of the Low on the Development of the Academic Staff in the Republic of Bulgaria

and the Regulations of the Agricultural Academy for its implementation.

IX.  Critical remarks, questions and recommendations to the candidate
I highly appreciate the work done and the results achieved by the doctoral student.

I have no critical remarks or recommendations regarding the work of the doctoral student.



CONCLUSION

Based on the various research methods applied by the doctoral student, the correctly conducted
experiments, the generalizations and conclusions made, I believe that the presented dissertation
meets the requirements of the Low on the Development of the Academic Staff in the Republic of
Bulgaria and the Regulations of the Agricultural Academy for its implementation .

This gives me reason to evaluate the dissertation POSITIVELY and to propose to the members
of the esteemed Scientific Jury to vote to award Keranka Krasimirova Zhecheva the
educational and scientific degree "PhD" in the field of higher education 6. "Agrarian Sciences
and Veterinary Medicine", professional direction 6.2. "Plant Protection”, scientific specialty
"Plant Protection (Phytopathology)".
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