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PELLEH3U A

Ha INCCPTALIMOHEH TPy 32 0/1y4aBaHe Ha 00pa30BaTe/IHA U HAayYHa CTENeH ,,J0KTop” B
obmact Ha BucIIe o6pasoBaH¥e 6. ,, ArpapHH HAYKH U BETEpHUHAPHA MEIUIIHHA",
npodecuoHanHo Hanpasnenue 6.2. ., Pacturenna 3al1MTa", HAYYHa CHELUANIHOCT , PacTuTenHa

3ammra (putonaronorus)

ABTOD HA AMCEPTANMOHHHUSA TPYA; ac. Mapus CBetociaBopa [lerpora

Tema na gucepraumonnns Tpyn: [poyuBane Ha cHBMTe meTHa o CIbHYO0IIeA
(Phomopsis helianthi Munt.-Cvet et al.) B bbarapus

Haen Ha HayqHOTO sKYpu: npodecop acu Pocuia bopucosa brusaposa ot ABU, nencuonep,
XaOWUIUTHpaHa 10 HAyYHA CHELHAJHOCT 6. »ATPapHH HayKH W BeTepHHapHa MeIMLUHA",
npodecuonanHo Hanpasnenue 6.2., PacTurenna 3alIMTa”, Hay4yHa COELMAIHOCT , PacTuTenda
3amura ((BKJI. (UTONATONOTHS,BHPYCOIOTHS, xepbonorus u ap.)“, ompeneneHa 3a wieH Ha
HayqHOTO xypH cbC 3anosex Ne PI1 05-256/14.11.2024 ron. wa Ilpeacenatens na CCA-
Codus.

I. Kpatko npeacrassine na qoxropanra.

Mapus Csetocnasosa Iletposa e poxena na 02.02. 1986 roa. B rp.Jlobpuu. Ilpes
2013 r. 3appmBa [IMI” "Visan Basos", rp. Hobpu4 cbe 351aTen Mean 3a OTIMYEH YCIIeX.

Bucwero cu obpasopanne 3anpmBa npes 2017 r. B Arpaper yHMBEpCHUTET-
[lmoBiMB ¢ npuuoGura 00paszoBatenHO-KBaNMPUKALMOHHA  CTENeH »bakanaBep“,
CnenManHocT ,Pacturenna sammra® I'pamMOTa 3a OTIHYEH ycmeXx, a npe3 2018 r,
MAarucTpatypa ¢ HalpableHHe ,,MuHEpanHO XpaHeHe W TOpeHe Ha PACTEHHATA™ B ChHIIHS
YHUBEPCUTET.

Ilpe3 2017 r. 3amouBa paGoTa kato permoHaeH npeacrasuren 3a CeBepoH3TOUHA
Bvarapus B Ipoduarpo Bearapus OO, rp. Codus. Ilpes 2018 r. e HasHaveHa 3a arpoHoM
o pactutenna 3amuTa B J3U - I'en. Toweso xbM cexuns ,,Cenexuus Ha creHYorIen”. Ilpes
Chiata ronuHa Mapus Iletposa 3aeMa akajeMH4HATa ILKHOCT ACHCTEHT B ChINATA CEKLIMSL.

Ha 29.01.2020r. e 3auncnena B AOKTOpaHTypa -3a104Ha (opma Ha o0yueHHe, IO
AOKTOpcKa mporpama “"PactuTenHa 3aimmrta", Hanpabienue (OHTONATONOIUS KbM JA3U -
I'en.Tomeso cbe cpok Ha ofyuenue 4 rommuu. Cren 3aBBpIIBaHe Ha AOKTYpaHTypaTa ac.
Mapus TlerpoBa e oTuucnena ¢ npaso Ha 3awwura ot 03.02. 2024 .

Ac. Mapns [letpoBa Biagee n06pe pyckM M aHIIHECKH €3MK H MHOLO no6pu

ymeHus 3a pabota ¢ Microsoft Office n apyru Bunose npunoxen codryep.



II. O6ma xapaxTepuCTHKA HAa JHCepPTALHATA H aBTopedepaTa— 06eM U CTPYKTypa
JucepTanuoHHUAT TPYA € 0QOpMEH 110 Bb3IpHeTHs B Bharapus kiacuueck# Mozel Ha 145
CTpaHHLM ¥ BKMouYBa 31 Qurypu, 26 Tabnuuu, 3 mpunoxkeHus W 147 UUTHpaHH JUTEPaTYpHH

u3TounKKa (129 Ha anrnuitcku U 18 Ha kupuauua).

CrpykTypara Ha JucepraumnsTa € 1o6pe GanaHcupaHa, KaTo JTHTEPATypHHAT 0630p € 28 cTp.,
uen ¥ 3amauu- 1 cTp., Marepuamy u Meroau—10 ctp.( MHOro noapoGHO ONHCAHH), NMOYBEHO-
KIINMaTUYHA XapaKTePHCTHKA Ha paioHa- 10 cTp., pe3ynTaTtu ¥ o6chixnane — S6 CTp., 3aK/II0YeHHe-

6 CTp., U3BOAHU- 6 CTP., IPHHOCH 2 CTP. M LIMTUPAHA IMTEPATYPA.

IIpencraBennst aBTopedepar € ¢ obem orT 29 CTpaHHLM M 2 CTp. PE3tOME HA AHTIIHACKHA
e3MK. ABTOpedeparhT HaNBIHO OTPa3diBa OCHOBHHTE PE3yNTATH, U3BOAM H NPUHOCH OTPaseHH B

BUCCpTAUATA.

I[chycmrra, HalpaBeHa OT MOOKTOpPAHTKaTa, IIOKa3Ba €IHO 3aabJ00YeHO [O3HABaHE HA
npo6nemam1<ara H IIOJIYYCHHTE PEC3yaTaTu OT pa3p360TKaTa OTTOBapsiAT Ha IMOCTAaBCHaATa LEI H

3a7a4yM, KaTo NpaBUIIHO ca 00obwwenu B 10 u3Boaa.

IIl. AxTya/jHOCT HA H3CIeABaHHSA Npobaem
YCToHuMBOCTTa HA PACTEHMATa KbM GOJIECTH NPECTABNABA M3KIIOUHTENHO CEPHO3EH
npobiieM. B oCHOBaTa # CTOAT CI0XHH B3aMMOOTHOLICHUS MEXY PACTEHHETO FOCTONPHEMHHK 1
CBOTBETHHS MNAToreH. B mpoueca Ha eBOMONMA pacTHTENHMTE OPTraHW3MHM (POPMHPAT CIONKHH
3alIMTHO-BB3CTAHOBUTEIHA CHUCTEMH CpELNy pa3NM4HU natoreHM. IlpoyuBaHeTo MM € OT Ba)KHO
3HAYEHHE 3a MOBHUINABAHE YCTOWYMBOCTTA KBM OOJECTH W HENpPHUATENM ¥ BHEAPABAHE B
MPOU3BOACTBOTO HA BHMCOKOKAYECTBCHH H € KOMIUIEKCHA YCTOHYMBOCT COPTOBE KYJITYpHH

pacTeHusl.

HayuHo-uscnenoBarenckata JeliHOCT Ha KaHougatkata e B cdepara Ha

(uronaronorusita, KaTo OCHOBHO ca 3aJbJIOOYEHH H3CICABAHUATA H BbpXy OONECTH I10

CIBHYOrICna.

Phomopsis helianthi (Diaporthe helianthi), IpUUMHHUTEN HA CHBH IIETHA, € CUH OT
HaH-Ba)XXHWTE NATOTCHW MO chbHYOrIena B EBpoma. Toit MoXe Ja NPHYMHM 3HAYUTEITHU
3arybu ot nobusa (10-50%) u chabpxanuero Ha maciao (10-15%), koraTo ycioBHATA Ha
OKONHaTa cpefa ca OmarompusTHH 3a pasButue Ha Oonectra. B CAII| 3abonsBanero e
ycraHoBeHo B Oxaiio mpe3 1980 r., 3abenssano e 3a nbpsu 0T B FOrocnasus mpes chluara

roauna, B Pympans npes 1981 r., a spB ®pannus u Bearapus npes 1984 r. Ot 1994 .



HananeHueTo ot Phomopsis helianthi € ycTaHOBEHO BbB BCHYKM PaiiOHM Ha CBETA, KHIETO Ce
OTIMEXa CIHLHYOTIIEN.
KbM HacTOsluMA MOMEHT ca JOKYMEHTHpaHM OceM Buaa Ha Phomopsis,
Hanajaly CIIbHYOTTIEN, a HIKOM aBTOpU ChoOIaBaT U 3a CHBMECTHA aTaka Ha PacTEHUATA OT
HSKONKO BMIA. Pequua rnpoyyBaHus MOKasBaT 3HAYUTENHH pasiMKu B Mopdo-
$H3HOTOrHYHNTE XaPaKTEPUCTHKH ¥ B CTENEHTA Ha NIaTOreHHOCT HA PaslMYHH H30MATH IPH
redute oT pon Phomopsis. 3a ycnoBusrta Ha bbarapus, Encheva (2002) ycranopssa, ue
MEXIy W307aTH Ha robara Phomopsis helianthi, ¢ npousxox ot obnactu Jobpuu u Byprac
CBILO ce HabmoaaBaT MOPHOIOrHYHK Pa3IHKH.
['eHeTHyHM M3cnenBanyus Ha YCTOHYMBOCTTA KBM Pa3sIUIHH GONECTH ca MPOBENCHH
NP4 MHOTO 3aMEIEJICKH KynTypu. JIOKIaaBaHM ca CPaBHUTENHO MAIKO NPOYYBAHMS 3a
YHACNIEIIBAHETO HA PE3UCTEHTHOCT KbM Phomopsis. Xunoresata e, 4e caMo MalbK 6poit TeH:

KOHTpOJIMpar YCTOﬁQHBOCﬂa KbM 3a00JI9BaHETO.

IV. JIuTeparypHa 0cBeIOMEHOCT H TEOPETHYHA IOATOTOBKA HA KAHAMAATA

JlureparypuuaT 0630p BKIIOYBA PA3sNpOCTpaHEHHE, TAKCOHOMUA U HKOHOMMYECKO 3HAYCHMUE
Ha matoreHa Phomopsis helianthi. TlpociieneHn ca pacTeHHsITA TOCTOTIPHEMHHIH, ETHOJIOTHATA
CNUACMHONOrUATA, LIMKBIBT HA PA3BUTHE W CUMNTOMATHKATA Ha 3ab0isBaHeTo. BKIIOYEHHU ca M
M3C/IC/IBAaHMA, CBBP32HH C AarpeCHBHOCTTA Ha MW30JlaTHTE M TEHETUYHOTO pasHoobpasHe B
nonynauuute Ha Phomopsis helianthi. Tlocouenu ca n mepxute 3a 60p6a ¢ Phomopsis helianthi u
ROCETAlIHUTE H3CNIEABAHUATA Ha TO3H NatoreH B bunrapus. HanpaBeHusT muTepaTypeH mperien ot
AOKTOPAaHTKATa MNOKa3Ba, 4e¢ T4 € MHOro o0pe 3amo3HaTa ¢ mpoGleMa W MOXe jia peaau3upa

[IOCTaBCHUTE 3ala4d B JUCEPTALHOHHUSA TpYA.

Jluckycusita HampaBeHa OT JOKTOPaHTKATa MOKAa3Ba €JHO 3aIbJOOYEHO MO3HABAHE Ha
npo0/ieMaTHKaTa M IMOJYYeHUTE Pe3yiTaTH OT pa3paboTKaTa OTrOBapST Ha IOCTABEHATAa LEN M

3a/1a4M, KaTo NpaBUIIHO ca 06obienu B 10 u3Boxa.

V. Meroanuen nmoaxon
Wscnensanusra, cBbp3aHd ¢ JUCEPTANIOHHAS TPYA ca MPOBENEHH NPH MOJCKH
naboparopHu ycnosus, npes 2022 u 2023 roauna, Ha TepuTopusta Ha J[3U - I'enepan
Tomeso, xato mpes mepuoma 2020- 2022 r. ca NpPOBEICHH €KCIENUIHH 3a ce0HpaHe Ha
PacTUTENHH nNpoOM OT CHBHYOTAEH, 3apaseHM ¢ naroreHa Phomopsis helianthi Ha
TeputopuaTa Ha CesepHa U }Oxna Brarapus.
OcHoBHata LeN Ha H3C/IENBAHETO € JIa CE NPOYYU NPUYMHHUTENS HA CUBUTE METHA MO

cprYornena Diaporthe/Phomopsis helianthi Munt.-Cvet. et al. mpu monacku u nabopaTtopHu
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YCIOBMS, KaTO CE€ YCTAHOBAT OCHOBHHTE XapaKTEPHCTHKM Ha M301aTH, CbOpaHd Ha
TEPUTOPHATA Ha CTpaHATa W peaKuuATa UM IPH pa3MYHU TEHOTHUIIOBE CIIBHYOIJICA.

ITocTaBenuTE OCHOBHHU 3aJauy 3a NOCTHIAHE HA Ta3H L] €a CBbP3aHM C [POY4YBaHE
pasnpoCTpacTpaHCHUETO Ha InaToreHa B bbirapus, ycTaHOBsBaHe Ha KYNTypalHH H
MOpP(OTOrHYHH XAPAKTEPHUCTUKMA Ha IATOMEHA INIPU KOJECKLHA OT H30JMaTH C pPasNHyucH
reorpadCKd  TPOM3XOJ, IMpPOYuBaHE TIEHETHYHOTO pasHooOpasMe IIpH [aTOTeHa |
yHac/e/iiBaHe peakuusATa Ha YCTOWUMBOCT KbM CHBM ME€THA NpU XHOpHOM CIBHYOIICH.

W30panuTe MeTOAM Ha M3cle[BaHE II03BONABAT NOCTHraHe Ha MOCTaBeHaTa UeN U
NOJIyJaBaHE HA AJCKBATEH OTIOBOp Ha 3a/lauMTe, KOMTO €A IIOCTABEHHM 34 pellaBaHe B
IOUCEPTAllHOHHMS TPY.

Ilpu 06paGoTka Ha EKCIepUMEHTAJIHMTE [aHHH ca NPOBEAEHH €IHODAKTOPEH H
MHOTo(aKTOpeH AUCTIEPCHOHEH aHAIN3, KOpeallMOHEH U KITbeTepeH aHanus. 3a obobuiasane,
rpynHpaHe M NbpBoHauaiHa obpaborka Ha gaunute ¢ usnomspaH MS Office Excel LTSC
Professional Plus 2021. AHanu3bT Ha BapuaHca, uzuucnapadero Ha LSD u Duncan tecra ca
m3yuciend upes IBM SPSS Statistics v.19, a AMMI-aHanu3bT ype3 cOPTyepHHS MPOLYKT
AMMISoft v 1.0.

VI. 3HaunMocT H yOeauTeTHOCT HA NOJTYYEeHHTE Pe3y/ITATH, HHTePHPETalHH H H3BOAH
[MonydenuTe pe3yaraty B AHCEPTAMOHHUSAT TPYZ ca JIMYEH NMPUHOC Ha ac. Mapus
[TetpoBa, Ha 6aza Ha KOUTO ca GOPMYJIHPAHH U3BOJMTE H IPUHOCHTE.

OCHOBHHUTE OT TAX ca:

. Hampasena e komexmms or 190 reb6HM wu3omata 1O CNBHYOMNIEN OT
Cepeponstouna u FOrouszroyna bbarapus kaTo € yCTaAHOBEHO, Y€ OCHOBEH I B Hes
npuHAIIEXU Ha matoreHa Phomopsis helinathi- 50.5%, a ocranamute Ha Phoma
macdonaldii- 31.6%., sa matoreuu ot pon Alternaria- 11.1%, u Macrophomina
phaseolina-1.1%.

. YcraHoBeHO e, Ue QUaMEeTPaTHUAT PacTeX U TEMITBT HA Pa3BUTHE WH BATPO HA
u3onatu ot Phomopsis helinathi Bopxy KJIA Bapupar 3a D - ot 32.8 mm go 90 mm, a
3a Vd ot 0.148 mm/h o 0.980 mm/h npn uznon3pane Ha KJIA. I'pynupanero Ha
M30JIATHTE [0 NMPOM3XOA H FOAUHM, IMOKAa3Ba, Y€ C Hai-BUCOKM CToiHocTH Ha D ca
nzonature ¢ mpousxoa Cuauctpa 2020, llymen 2021 u Kaprobar 2021, a ¢ Haii-
Hucku- SIM6on 2021 u Pyce 2021. Hait-Bucok TeMmn Ha pa3BUTUE € YCTAaHOBEH IPU
npom3xogu JI3U 2021 w Hlymen 2020, a Hai-wucek npu Ambon 2021. Cxoxnm
pe3yiNTaTd 3a AMaMETPATHUAT PACTeX U TEMIBT HA PA3BUTUE UH BUTPO Ha U30JIATH OT

Ph. helianthi ca nony4enu npu u3nonssane Ha K3A, xato Hal-BHCOKH CTOMHOCTH Ha D
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¢ oTueTeHo npu monatu Cumuerpa 2020, KaproGar 2021 u J3U 2022, a Hail-HUCKH
npu 131 2020, SmGon 2021 u Pyce 2021. Haii-BucoK TeMIl Ha Pa3BATHE € yCTaHOBEH
npu uzonaty ¢ npousxon 13U 2021 u Kapro6ar 2021, a Hail - Hucbk npd Pyce 2021.
JloKa3aH € MOJIOXHTENeH KOpeyallMoHeH KOeQUIHEHT MEXIY CPEHUs JMaMeTpancH
pacTeXX W cpeJHaTa CKOpOCT Ha pa3BMTHE Ha MHIEIa OT Phomopsis helinathi npu
manomspane Ha K3A u KIA (r=0.738), kaTo TeHaeHIuATa € 32 [MO-BHCOKH CTOWHOCTH
e npy u3nonsBane Ha K3A.
Onpegenen € nepuogbT 3a (Gopmupase Ha IUIOJHM Tena- MUKHAUAMK BLPXY
xpannTenuuTenny cpeau KJ1A 1 K3A, kofito Bapupa oT 5 no 10 guw.
Ha 6asa npoBefeH aHaIM3 HA MUIENHAa CBBMECTHMOCT MEXAy H3OJMATUTE €
YCTAHOBEHO C1a00 TeHETWdHO pasHooOpasue B MONYJAUMMTE HA NATOrcHa.
TIpoyuennte 30 wusonata oT Phomopsis helinathi ca rpynuparn B 20 MHIEIHO
ceemectumy rpynu (MCGs), Kato JiBe OT TPYNHTE BKJIIOYBAT CaMO MO CAUH M30)AT,
KOUTO ca OMpeIeNieHH KaTo HEChPMECTHMH.
IIpoBefeHUAT ANCTIEPCHOHEH aHANM3 3a BIMSAHHC ¢enodasata Ha pasBHTHE BBPXY
peaKIMsATa Ha TCHOTHIOBE CBHYOIJIEA KbM [Ba W30JaTa Ha MaTOreHa Mokassa
JOCTOBEpHO BNMsHME Ha (paKTopa FOfMHA W (akTopa denodaza. YcTaHOBEHO e, 4e
denodasa npeau Gyrouusauus (BBCH) e nai-noaxonsiina 3a oueHKa yCTORYMBOCTTA
Ha ceJeKLUMOHHHITE MaTepuanu KsM Phomopsis helinathi .
CToMHOCTHTE Ha CpefHaTa IUIOII IIOA KpHBaTa Ha pa3sBUTHE (AAUDPC) na
3aGONIBAHETO, CPEIHO 32 BCHUKY U3MTMTAHH W30JIaTH M TOAMHH BApHPAT B IPAHAILIATE
oT 9.3 no 32.7. Hali-BHCOKH CTOHHOCTH O TO3M MOKa3aTen ¢a OTYETCHU NPH H30JIaTH
Ph21-612, Ph21-614 u Ph21- 6211, kato aHa/M3bT Ha PE3YNTATUTE MOKa3Ba, HE
IIPOU3X0/ia Ha H30JIATHTE HE € CBBP3aH ¢ arpeCHBHATA MPOsABa HA NATOreHa.
VCTaHOBEH € BHCOK XETepo3HceH e(eKT MO OTHOUICHHE YCTOHYMBOCT KBHM H30/IATH
Ph21-614 u Ph21-212 ot Phomopsis helinathi ipu xubpumnn komGuHauuu 217A X
KMS852 R, 692-1/19A x 1065-1/17R 121 u 696-1/19A x 958-3/19R/7n, kaxkT0 Cnpamo
[O-YCTOWUMBHS POAUTEN, TaKa M CHPSIMO CPEAHOTO POAMTENCKO HHUBO. OtpuuareneH
xetepo3uceH edeKT € HaO/I0aBal Npy XMOPHAHU KOMOMHAIMM 3607A x KM172 u
1252-2/19a x NAS-1R/12. C Haii-BHCOKA arpecCMBHOCT KbM TpoyuBaHHTe 12
XHOpHAHY KOMOMHAIMH M TEXHATE POJUTENHN € M3071aT Ph21-614 ot natoreHa.
VCTAHOBEHO €, Y€ BHCOKATa YCTOMYMBOCT npu Xxubpuanu komGunauuu 217A X
KM852 R, 376A-SU x KZ23R/8, 692-1/19A x 1065-1/17R, 1111A x KZ23R/4, 664-
1/19A x 1060-2/19R u 1379A x SUDI1 R kuM Phomopsis helinathi ce [blxu Ha



CBPBX/IOMMHAHTHO YyHacnesiBaHe (HpH 376A-SU x KZ23R/8 ¢ aauTuUBHO) OT
MmaiiysHaTta popMa CILHUYOIIIE.

o [lpu xubpumua kombuHaima 696-1/19A x 958-3/19R/7n, ce yCTaHOBEH BHCOK
xeTepo3uceH edekT crpsaMo GammHaTa GopMa W peaKius Ha CBPBXJOMUHMpPAHE KbM
cpiua poauTen. J[oKazaHo €, 4e yCTOHYHBOCTTAa KBM Phomopsis helianthi ipu TO3H
XUGpUI € CBbP3aHA C IEHETHYHHS MaTepHal OT JWBHS BHI Helianthus petiolaris,
KOWTO y4acTBa B Ch3laBaHeTo Ha GaluMHaTa popma Ha xubpuaa.

IIpuHOCH HA JHCEPTALMOHHHAS TPy
IIpunocH ¢ HayM€eH XapakTep

e 3a nbpBM BT B CTPAHATA € IPOBEACHO ACTAH/IHO MPOY4BAHE HA Phomopsis helianhi
TIpH CTBHYOIVIENA, BKITIOYBAINO PA3MPOCTPAHEHHE, KYNTYPATHH, MOPHONOTHYHH H
NATOTE€HHHU XAPAKTCPUCTUKA C BK/IFOUBAHETO HA HOBM METOMH 33 W3C/ICABAHC.

o IIpoy4eHO € TreHEeTHYHOTO pa3sHOO0pasue Ha Phomopsis helianthi, upe3 npunaraie Ha
MeToma 3a Muienso ceBMecTmu rpymn (MCGs). AHaH3BT Ha HayYHATa INTEpaTypa
npe3 nocneuuTe 30 FOAUHH OKA3Ba, 9€ TO3H METOJL € M3II0M3BaH 32 IbPBA NBT NIPH
Phomopsis helianthi B cBeTa.

e 3a mBPBH MBT Yy Hac ¢ MPOYYEHO YyHACIENSBAHETO peaKlyira KbM NaToreHa

Phomopsis helianthi npu poautencku GopMH CIbHYOIIEN U TCXHHTE XUOpUIH.

TIpMHOCH ¢ HAYYHO-TIPHJIOXKEH XapaKTep

e VYCTaHOBEHO € 3HAYMTENHO pa3HooOpa3e B arpeCMBHOCTTa HA W30JATHTE H
HaTpynaHata WHGOpMallhsd NaBa BB3MOXHOCT 3a H3MOJ3BaHE Ha Hali-arpeCHBHATE
M3071aTM B CEJIEKLMOHHMS TPOLEC 3a yCTOWYHBOCT KbM Phomopsis helinathi npu
CI'BHYOTJIE].

¢ Tpaucdopmupana ¢ 5-Gannara B 9-OanHa CHCTeMa 32 OLCHABAHC IOBPEAUTE HPH
HanaJeHye Ha CbHYOrena ot Phomopsis helianthi, KosiTo 103B0NIsIBA 00paboTKa Ha
JaHHHUTE 4Ype3 CTATUCTHYECKH NIPOrPaMH.

e OnpeneneHa e Haii-kpuTuyHata Qenodasa OT pPa3sBUTHETO Ha CIBHYOIICAA 32
3apassiBaHe ChC CHBH METHA M CHOTBETHO MpEAMPHEMAHE Ha ANEKBATHH MEPKH 32

KOHTPOJ1 Ha 3a00/I4BAHETO.

Beunuku ropernocouYeH NpHHOCH C HAayuCH U Hay4HO-IIPUJIOKEH XapaKTCp
MoOraT [1a ¢e H3I0JI3BaT KaTo CTpaTerus 3a Ipoy4BaHEe W ThPCCHE Ha I'eHd U HU3TOYHHIHN 34

ycTOMUMBOCT KbM Phomopsis helianthi upu cirpHYOTIIEAA.



VII. OueHka Ka4ecTBOTO HAa HAy4HHTe NyOJHKAUMH, OTPa3sABAMM
pe3yJTaTHTe B ANCEPTALMATA

Bbe BP3KA ¢ AMCEPTAllMATA KAHAMAATKATA € PENCTaBUIA TPU NybiuKanuy. B 1se
OT NyOIMKALMHTE TA € IBPBHM aBTOp, a B TpeTara- BTOpH aBTop. Te ca B CBHAaBTOPCTBO,
nyOIMKyBaHy B cnucanue PacrenueBbaHM Hayky npes 2023 u 2024 r.

U tpuTe nyOnuKanuu ca B pedepupanHo W HHACKCHPAHO CIIHCAHHME B CBETOBHA baza
janHu ¢ Hayusa medopmauus CABIL CAB Abstracts (nocTenHo Ha miardopma Web of
Science, 6aza manHH CABI: CAB Abstracts® and Global Health®), xouto mnoxpusar
nzuckpanuaTa Ha 3PACPD u [IpaBunnuka Ha CCA 3a HEFOBOTO NPUJIOKECHHE.

Bcruky NyOiMKalMH ca CBBP3aHH C H3CIEIBAHE arpeCUBHOCTTA Ha HM30JaTH OT
Phomopsis helianthi, wanurBane Ha NUBY BMJOBE CIBHYOIVIE/L 33 YCTOHUMBOCT KBM

3a00MIBaHETO U MHUIIEIHA ChbBMECTUMOCT Ha U30JIATHTE OT ITaTOrCHa.

VIII. KpaTuunu deae:KKH, BBIPOCH H NPENopbKH KbM KaHAH/aTa

BHCOKO OLIEHSBaM IOJI0XEHHS TPY/A U MOCTUTHATUTE PE3YITATH OT JOKTOPAHTKATa,
HO MMaM HAKOJKO ApeOHH 3abeneKu 1o qucepTallHOHHUS TPy

o Huksae B aMTpaTypHus 0630p He ce€ CIIOMEHABA, Y€ [TbPBUSA TECT 33 H3MUTBAHE
Ha yCTOMYHBOCT KBM (omoncue e paspaboreH B INRA, @pannus ot Bertrand u Tourvieille
(1987).

o VMa monycHaTH TeXHWYECKH IPEIIKH NpY M3MHCBAHE HA JIATUHCKMTE HMEHA
Ha maToreHuTe, HampuMmep: ,, D. kongii Shivas, Thompson and Young®, a mpaBuiHoTO € D.
kongii Shivas, Thompson and Young. ToxcHHHTE, MPOAYUHPAHH OT NMATOTCHH CE€ NMHINAT C
MallKi GyKBH, 3a00JIABAHETO ,,CHBH METHA™ CHILO Ce MHMINE ¢ Maiku GyKBU W ApYyrd ApeCHH
HETOYHOCTH B Tekcra. ChKpamenuero ,,70 % ETOH® He ¢ npeuiHo, TpabBa aa e EtOH, win
npocto eranon. Ha ctp. 20 u 37 natorenwute ca wsnucanu P. helianthi, P. longicolla, a

IPaBHJIHOTO ChKpaleHue e Ph. helianthi.

[Ipenopskara Mu kbM ac. Mapus [lerpoBa e B Gpremara cn pabota fa myGivkyBa
TONIYUEHHTE pe3yITaTh OT U3CIeNoBaTeNcKara CH IEHHOCT B peHOMUPaHH HayYHHU CIIUCAHUA C

IF, K0eTo 103BOJIsBA TE€ Ja CTAHAT M0-JOCTHITHH 32 CBETOBHATA HayYHa OBIIHOCT.

3AKJIIOYEHHUE

JMcepTaUMOHHUAT TPYA ChABPXKA HAayYHH ¥ HAay4HO-NPWIOXKHH NPHHOCH 3a HayKara H
OTroBaps Ha BCHYKM M3MCKBaHWs Ha 3aKOHA 3a Pa3BUTHE Ha aKaAeMH4HHs ChCTaB B PenyOnuka

Benrapus u [Tpasunnvka 3a npunarane Ha 3PACPB 8 CCA.



IIpeacTBEeHUAT AMCEPTAUMOHHHAT TpPYA MoOKasea, 4ye ac. Mapus [lerpoBa npuTexaBa
3a/{bJO0YEHH TEOPETHYHH 3HaHUS U NpoheCHOHATHH YMCHHS II0 Hay4YHA CHEMHATHOCT PacTHTenHa
3alMTa, KAaTO JNEMOHCTPHpPA KauyeCcTBa W YMEHHUS 3a CaMOCTOSATENHO MPOBEXIaHEe HAa Hay4dHH

HN3CJICABAHHA.

ITopanu ropeusnoxeHoTo, yOeoeHO JaBaM CBOSTA MOJOXHTEJIHA OLUEHKA 3a MNPOBEAEHOTO
H3CJIe/iBaHe, INPEICTABEHO B pEIEH3NPAHUTE T0-rope JHCEpTallHOHEH TPYA, aBTopedepar,
Pe3y/ITaTd M NPHHOCH W MPEeAaraM Ha IOYMTAEMOTO HAY4HO XypH Ja NpPUCHAU Ha ac. Mapus
CeerocnapoBa IlerpoBa ofpaszoBarenHata W HayyHa cTeneH ,.Jloktop” B o0macT Ha BHCIIE
obpasoBanue 6. ,,ArpapHH HayKH M BETEPUHAPHA MEMUIIMHA", MPOPECHOHAIHO HampasiaeHue 6.2.

,»PacTHTeNHa 3aIlMTa", HAy4YHa ClIeLHaIHOCT ,,PacTuTenHa 3ammTa (PuTonaronorus )™,
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REVIEW

of a dissertation for obtaining the educational and scientific degree of "Doctor" in the field of
higher education 6. "Agrarian Sciences and Veterinary Medicine", professional direction 6.2.
"Plant Protection”, scientific specialty "Plant Protection (Phytopathology)"

Author of the dissertation: Asst. Maria Svetoslavova Petrova

Topic of the dissertation: Study on the gray spots on sunflower (Phomopsis
helianthi Munt.- Cvet et al.) in Bulgaria

Member of the scientific jury : Professor, PhD Rossitza Borissova Batchvarova from ABI,

retired, field of higher education 6. "Agrarian sciences and veterinary medicine", professional
direction 6.2. "Plant protection”, scientific specialty "Plant protection (incl. phytopathology,
virology, herbology, etc.)", appointed as a member of the scientific jury by order No. RD 05-
256/14.11.2024 of the Chairman of the AA-Sofia.

I. Brief presentation of the doctoral student.

Maria Svetoslavova Petrova was born on 02.02. 1986 in the town of Dobrich. In
2013 she graduated from the "lvan Vazov" Secondary School in Dobrich with a Gold Medal
for excellent results,

She completed his higher education in 2017 at the Agricultural University, Plovdiv
with a Bachelor's degree in Plant Protection with a Diploma of Excellence, and in 2018, a
Master's degree in Mineral Nutrition and Plant Fertilization at the same university.

In 2017, she started working as a regional representative for Northeastern Bulgaria
at Profiagro Bulgaria OOD, Sofia. In 2018, she was appointed as an agronomist for plant
protection at DAI - Gen. Toshevo in the Sunflower Breeding section. In the same year, Maria
Petrova held the academic position of assistant in the same section.

On 29.01.2020 she was enrolled in doctoral studies - part-time form of study, under
the doctoral program "Plant Protection", direction Phytopathology at the DAI - Gen. Toshevo
with a study period of 4 years. After completing the doctoral studies, Asst. Maria Petrova was
enrolled with the right to defend from 03.02. 2024.

Assistant Maria Petrova is fluent in Russian and English and has very good skills in

working with Microsoft Office and other types of application software.

II. General characteristics of the dissertation and abstract — volume and structure



The dissertation work is done by perceptions in Bulgaria classic model on 145 pages and
includes 31 figures, 26 tables, 3 appendices and 147 quoted literary source (129 of English and 18 in
Cyrillic).

The structure of the dissertation is good balanced, as the literary review is 28 p., goal and
objectives- 1 p., materials and methods- 10 pp. (very detailed descriptions), soil and climate
characteristics of the region- 10 pages, results and discussion- 56 p., conclusions- 6 pp.,

contributions- 2 pp. and cited literature.

The presented abstract is of a volume from 29 pages and 2 pages of summary in English. The

abstract fully covers the main results, conclusions and contributions reflected in the dissertation.

The discussion made by the doctoral student shows one in depth knowledge on issues and
results from the development respond on the placed goal and objectives, such as they are correct

summarized in 10 the conclusions.

III. Relevance of the research problem
Plant resistance to diseases is an extremely serious problem. It is based on complex
relationships between the host plant and the corresponding pathogen. In the process of evolution,
plant organisms form complex defense and recovery systems against various pathogens. Their
study is of great importance for increasing resistance to diseases and insects and introducing high-

quality and resistant varieties of cultivated plants into the production.

The candidate's research activity is in the field of phytopathology, with the main focus

being in-depth research on sunflower diseases.

Phomopsis helianthi (Diaporthe helianthi), the cause agent of grey spots, is one of
the most important pathogens of sunflower in Europe. It can cause significant losses in yield
(10-50%) and oil content (10—-15%) when environmental conditions are favorable for disease
development. In the USA the disease was identified in Ohio in 1980, first noted in Yugoslavia
the same year, in Romania in 1981, and in France and Bulgaria in 1984. Since 1994, the attack
by Phomopsis is found in all areas of the world where sunflower is grown.

Currently, eight species of Phomopsis have been described attacking sunflower,
and some authors have reported joint attacks on plants by several species. A number of studies
have shown significant differences in the morpho-physiological characteristics and in the
degree of pathogenicity of different isolates of Phomopsis fungi (Masirevic & Gulya, 1992;
Mathew et al., 2015A). For the conditions of Bulgaria, Encheva (2002) found that
morphological differences were also observed between isolates of the fungus Phomopsis

helianthi originating from the Dobrich and Burgas districts.



Genetic studies of resistance to various diseases have been conducted in many crop
plants. Relatively few studies have been reported on the inheritance of resistance to
Phomopsis. The hypothesis is that only a small number of genes control resistance to this
disease.

IV. Literary awareness and theoretical preparation of the candidate

The literature review includes the distribution, taxonomy and economic importance of
Phomopsis helianthi. The host plants, etiology and epidemiology, development cycle and symptoms
of the disease are also monitored. Studies related to the aggressiveness of the isolates and the
genetic diversity in the populations of Phomopsis helianthi is also included. The measures for
control of Phomopsis helianthi are also indicated and the studies of this pathogen in Bulgaria. The
literature review conducted by the doctoral student shows that she is very familiar with the problem

and can implement the tasks set.

The discussion made by the doctoral student shows one in depth knowledge on issues and
results from the investigations respond on the placed goal and objectives and they are correct

summarized in 10 conclusions.

V. Methodical approach
The research related to the dissertation was performed under field and laboratory
conditions, in 2022 and 2023, on the territory of the DAI- General Toshevo, and during the
period 2020-2022, expeditions were conducted to collect plant samples of sunflower infected
with the pathogen Phomopsis helianthi on the territory of Northern and Southern Bulgaria.
The main objective of the dissertation is to study the causative agent of sunflower gray
spots Diaporthe/Phomopsis helianthi Munt.- Cvet. et al. under field and laboratory conditions,
by establishing the main characteristics of isolates collected on the territory of the country and
their reaction to different sunflower genotypes. The main tasks set to achieve this goal are
related to studying the distribution of the pathogen in Bulgaria, establishing cultural and
morphological characteristics of the pathogen in a collection of isolates of different
geographical origin. It is also planned to study the genetic diversity of the pathogen and the
inheritance the reaction of resistance to gray spots in sunflower hybrids. The selected research
methods allow achieving the set goal and obtaining an adequate answer to the tasks that are set
for solution in the dissertation work.
When processing the experimental data, single-factor and multifactor analysis of
variance, correlation and cluster analysis were performed. For summarization, grouping and

initial processing of the data, MS Office Excel LTSC Professional Plus 2021 was used.



Analysis of variance, calculation of LSD and Duncan test were calculated using IBM SPSS

Statistics v.19, and AMMI analysis using the software product AMMISoft v 1.0.

VI. Significance and persuasiveness of the obtained results, interpretations and

conclusions

The results obtained in the dissertation are a personal contribution of Asst. Maria

Petrova, on the basis of which the conclusions and contributions have been formulated.

The main ones are:
. A collection of 190 fungal isolates from sunflowers from Northeastern and
Southeastern Bulgaria was made and it was found that the main share belongs to the
pathogen Phomopsis helinathi - 50.5%, the rest to Phoma macdonaldii - 31.6%.,
pathogens of the genus Alternaria - 11.1% and Macrophomina phaseolina - 1.1%.

. It was found that the diametral growth and in vitro development rate of
Phomopsis helinathi isolates on PDA varied for D - from 32.8 mm to 90 mm, and for
Vd from 0.148 mm/h to 0.980 mm/h when using PDA. Grouping the isolates by origin
and years shows that the isolates with the highest D values are those with origins in
Silistra 2020, Shumen 2021 and Karnobat 2021, and with the lowest - Yambol 2021 and
Ruse 2021. The highest development rate was found in origins DAI 2021 and Shumen
2020, and the lowest in Yambol 2021. Similar results for the diametral growth and in
vitro development rate of isolates of Ph. helianthi were obtained using PSA, with the
highest D values being recorded for isolates Silistra 2020, Karnobat 2021 and DAI
2022, and the lowest for DAI 2020, Yambol 2021 and Ruse 2021. A high rate of
development was found for isolates originating from DAI 2021 and Karnobat 2021, and
the lowest for Ruse 2021.

A positive correlation coefficient has been proven between the average diametral

growth and the average rate of development of the mycelium of Phomopsis helinathi

when using PSA and PDA (r=0.738), with the trend being for higher values when
using PSA.

The period for pycnidia formation on the PDA and PSA nutrient media was

determined, which varied from 5 to 10 days.

Based on mycelial compatibility analysis between isolates, low genetic diversity was

found in the pathogen populations. The 30 studied isolates of Phomopsis helinathi

were grouped into 20 mycelial compatibility groups (MCGs), with two of the groups
containing only one isolate each, which were determined to be incompatible.

The analysis of variance conducted on the influence of the phenophase of development

of the reaction of sunflower genotypes to two isolates of the pathogen shows a

4



significant influence of the year factor and the factor phase of development. It was
found that the phenophase before budding (BBCH) is most suitable for assessing the
resistance of breeding materials to Phomopsis helinathi.
The values of the average area under the development curve (AAUDPC) of the
disease, on average for all tested isolates and years, ranged from 9.3 to 32.7. The
highest values for this indicator were recorded for isolates Ph21-612, Ph21-614 and
Ph21-6211, with the analysis of the results showing that the origin of the isolates is not
related to the pathogen aggressiveness.
A high heterosis effect was found in terms of resistance to isolates Ph21-614 and
Ph21-212 of Phomopsis helinathi in hybrid combinations 217A x KM852 R, 692-
1/19A x 1065-1/17R 121 and 696-1/19A x 958-3/19R/7n, both in relation to the parent
with higher resistance and to the average parental level. A negative heterosis effect
was observed in hybrid combinations 3607A x KM172 and 1252-2/19a x NAS-1R/12.
With the highest aggressiveness to the 12 hybrid combinations studied and their
parents is isolate Ph21-614 of the pathogen.
It has been established that the high resistance of hybrid combinations 217A x KM852
R, 376A-SU x KZ23R/8, 692-1/19A x 1065-1/17R, 1111A x KZ23R/4, 664- 1/19A x
1060-2/19R and 1379A x SUDI R to Phomopsis helinathi is due to superdominant
inheritance (in 376 A-SU x KZ23R/8 it is additive) from the maternal form.
In the hybrid combination 696-1/19A x 958-3/19R/7n, a high heterosis effect towards
the paternal form and a reaction of overdominance towards the same parent were
established. It has been proven that the resistance to Phomopsis helianthi in this hybrid
is associated with the genetic material from the wild species Helianthus petiolaris,
which participated in the paternal form of the hybrid.
Contributions of the dissertation work

Contributions of a scientific nature

For the first time in the country, a detailed study of Phomopsis helianhi on sunflower
has been conducted, including distribution, cultural, morphological and pathogenic
characteristics, using new research methods.

Phomopsis helianthi was studied by applying the mycelial compatibility groups
(MCGs) method. Analysis of the scientific literature shows that this method has been
used for the first time for Phomopsis helianthi in the world.

For the first time in our country, the inheritance of the reaction to the pathogen

Phomopsis helianthi in parental sunflower forms and their hybrids has been studied.



Contributions of a scientific and applied nature

e Significant diversity in the aggressiveness of the isolates was found and the
accumulated information allows the use of the most aggressive isolates in the
breeding process for resistance to Phomopsis helinathi.

e A 5-point to 9-point system for assessing damage caused by Phomopsis helianthi
attack on sunflower has been transformed, which allows data processing using
statistical programs.

¢ The response of hybrids and their parental forms involving wild annual and perennial
sunflower species was studied by artificial inoculation with Phomopsis helianthi
isolates to observe the inheritance of resistance to the pathogen.

¢ The most critical phenophase of sunflower development for infection with gray spots
and the corresponding undertaking of adequate chemical protection have been

determined.

All of the above contributions of a scientific and applied nature can be used as
a strategy for research and searching the genes for resistance to Phomopsis helianthi in

sunflower.

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

In connection with the dissertation, the candidate has submitted three publications.
In two of the publications she is the first author, and in the third - the second author. All three
publications are co-authored, published in the journal Plant Science in 2023 and 2024.

All three publications are in a refereed and indexed journal in the global database of
scientific information CABI: CAB Abstracts (available on the Web of Science platform,
CABI: CAB Abstracts® and Global Health® database), which meet the requirements of the
LDASRB and the AA Regulations for its implementation.

All publications are related to research on the aggressiveness of Phomopsis helianthi
isolates, testing of wild sunflower species for disease resistance and mycelial compatibility of

pathogen isolates.

VIII. Critical notes, questions and recommendations to the candidate
I highly appreciate the work done and the results achieved by the doctoral student,
but I have a few minor remarks about the dissertation:
o Nowhere in the literature review is it mentioned that the first test for resistance

to Phomopsis helianthi was developed at INRA, France by Bertrand and Tourvieille (1987).



o There are admitted technical errors in spelling the Latin names of pathogens,
for example: "D. kongii Shivas, Thompson and Young", when the correct one is D. kongii
Shivas, Thompson and Young. Toxins produced by pathogens nave to be written in lowercase,
the disease "gray spots" also to be written in lowercase, and other minor inaccuracies in the
text. The abbreviation "70% ETOH" is incorrect: it should be EtOH, or simply ethanol. On
page 20 and 37 pathogens are written P. helianthi, P. longicolla, and the correct abbreviation

is Ph. helianthi and Ph. longicolla.

My recommendation to Assistant Professor Maria Petrova is that in her future work
she should publish the results of her research in more recognized scientific journals with IF,

which allows them to become more accessible to the global scientific community.
CONCLUSION

The dissertation contains scientific and applied scientific contributions to science and meet all
the requirements of the LDASRB and the Regulations for its implementation at the Agricultural
Academy.

The dissertation work of Asst. Maria Petrova shows that she possesses in-depth theoretical
knowledge and professional skills in the scientific specialty of Plant Protection, demonstrating

qualities and skills for independently conducting scientific research.

Because of the above, I confidently give my positive assessment of the conducted research,
presented in the above-reviewed dissertation, abstract, achieved results and contributions and |
propose to the respected scientific jury to award Asst. Maria Svetoslavova Petrova the educational
and scientific degree "Doctor” 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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