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OTHOCHO AVICepTalliOHEH TPY/I 3a II0Iy9aBaHe Ha oOpasoBaTeIHaTa ¥ Hay4Ha CTerleH
~Hoxrop” B obmact Ha Bucime obpasosanme 6. Azpapnu Hayxu u Bemepunapna
Meduyuna, TpodecuoHaTHO HampasieHue 6.2 Pacmumeina 3aupoma, Hay4Ha
CIeNVanHoCcT Pacmumena sawuma (pumonanionozus)

Tema v aBTOp Ha AUcepTauMoHHEMSs TPy Bsimo rHMeHe (Sclerotinia sclerotiorum (Lib.)
de Bary) mo mumep (Capsicum annwm 1) B KyITMBALMOHHW CHOPBKCHUS U
BBH3MOKHOCTH 3a Griotoriaen kouTporn. Hatamms eopruesa Kapamkosa

UYnen Ha HayyHOTO >Kypwm: [lorm. n-p Bunemnaa ITanartorosa Slaxosa-Muxaiiosa,
MuctnTyT TO  3e1eHdykoBu  KynaTypu ,Mapuma”-Iliosaus, obmacT Ha  BucLe
obpasoBaHue 6. ATpapHy HayKiu ¥ BeTepuHapHa MeIyIlHA, IpopecoHaIHO
Hampaenienue 6.2 PacTurenna 3ammira, HaydyHa CHeNManHOCT PacTuTenHa 3ammTa,
OMpeZe/IeHa 3a WIeH Ha HayYHOTO )ypu cbe 3arose Ne PIT 05-159/10.06.2024 r. Ha
npescenaresst Ha CesickocTorancka akagemisi-Codus

. AxryanHocT Ha u3cIegBaHMs1 pobiem

B oparxepyitHOTO TPOM3BOJCTBO, IMIIEPBT Ce OdYepTaBa KaTo TpeTa IIO
3HaqeHye Kyarypa Crien gjoMaTnte n Kkpactasummre. ITonGupar ce coprose ¢ Bucoka
parnospesioct. [opajin rofsvara KIsHEHOCT U O-eIpUTe CH IUIOAOBe, Te OCUTY pSIBAT
BICOKM 100BuB. [Tomyuenara npogyxuyst nmimep B oparmkepuu e ¢ nobpu masapHu 1
BKYCOBM KadecTBa 1 JOCTBIIHA HA ITasapa II0YTU LeroroguiHo. Oparmkepumnre
Ch3IaBaT criennguaHa cpea KosiTo Kpyue pucKoBe 3a HarlaZeHye OT MHOTO TaTOTeHIL.
OcHoBeH Hepelnen mocera 1poGreM [Py TPOM3BOICTBOTO Ha OparkepueH IHUIEp e
sarybaTa Ha [pOAYKUMs OT 0ONECTV, TIPWYMHEHM OT TIOUBeHW IIATOreHI:
seprvuvvieo  (Verticillivm - dahlin) w - dysapuiso  (Fusarium solani) yBsixBaHe,
KopeHowo ruuene (Phytophthora capsici, Pythium spp., Rhizoctonia solani Kuchn), cuso
(Botrytis cinerea) w Gst1o rumene (Sclerotinia sclerotiorun) mo crebima m rmIomoBe.
BopGara ¢ nousennTe matorenn B Bonrrapus ce cexxia OCHOBHO [0 obes3apassiBane
Ha TIodBaTa € XVMWYHV TIperapaTrii ¥ colapusanust. PasperreHmTe XVIMWYHIA
OPOAYKTH 3a obe3sapasdBaHe ¥ COTMApuU3alVisATa He BWHArW HaBaT HaXeKIH
pesymratn. I'ebara Sclerotinia sclerotiorum (Lib) de Bary e craGo CrienuannsupaH
¢puTomaroren, KowITO 3apassiBa IIMPOK CIEKTHp PACTCHL, HIpUYMHSABALL, CTHOIEHO
THMEHE ¥ VIMa WMPOKO Teorpacdhcko pasnpocrparenmue. BopGarta ¢ undexnmsra e
flocTa TPyAHA, TbV KaTo rpbaTa ce 00HOBABA OT CKIEPOLNM, CbXPAHSBAHW BhPXY
pacTuTeHnTe OCTAThIM W B IIOYBaTa IBIro ppeMe. Hapen ¢ paspaGorsamero nHa
XVIMITIECKI V1 arpOTeXHWUYCCKM Mepki 3a Gop0a BakeH acIeKT e ThpPCeHeTo Ha
YCTOVIVBIL VI TOTIePAHTHYU (POPMI HA pPaCTeHMsITa. BBB BpB3KAa C yCIIEIIHOTO
M3BeXiJIaHe Ha Oopbara ¢ TO3M TATOreH 1 CbOOPA3HO CHBPEMEHHIUTE M3MCKBAHIS 34
penynupare  yrmorpebaTa  Ha  LeCTHMUMAM, ca HeOOXONMMW  HOMBIHITETHI
VI3CTICHBAHMS HAa HEropara Ouomnorus, Bpbh3KaTa My ¢ pacTeHVUeTO-TOCTOTIPUEeMHIK 1
ThpCCHETO Ha HaLeXKIHVI CPe/ICTBA 3a 3allliTa Cpelty OsI0To FHIeHe 9pes M3IIoI3BaHe
Ha aHTaronvcTit v xuuepriapasuti. Temarta Ha awcepramysita e akTyamHa U
BKTIOYBA PA3TITYHI aClIeKTV Ha IIpoliema.




II. Ien, 3amaum m MeToaM Ha WM3C/leJBaHe (XMIIOTe3M Ha OMCepPTALIMOHHMS
Tpyx)

HyicepranmonennaT Tpyd viMa 3a Iell Ja Ce TIpoydn OMOJIOruaTa Ha ITaTOreHa
Sclerotinia sclerotiorum v BB3MOXHOCTUTE 3a OuonormaHa Gopba ¢ G710 THEHE II0
IVIep B yCJIOBUSI Ha HEOTOIUIAeMU oparkepun. [locoueHu ca mecT 3ajadm 3a
HocTurale Ha mnocrapeHara ueil. Te ca acHO M TouHO popmynmpanu. MertomuTe Ha
VI3CTIRIBAHETO Ca II0C/1e/I0BAaTe/THO OICaH B ChOTBETCTBUE C IIPOBEIEHITe IeVTHOCTH.

HI. Busyanmsaumst v uHTepripeTalys Ha II0JIyueHUTe pe3yaraTy. Visnon3saHa
JmTeparypa

IIpencraBennsar aucepranmonen Tpyn e 100pe CTPyKTypupaH. BKITIOUBa BCHYKM
pasfenu  CbIJIacHO UM3MUCKBaHMATAa 3a oOpasoBaTellHa ¥ HayuHa CTelleH “HOKTOp”.
HuceprauyoHHusT TPy Cbabpika 147 crpanviim, 27 Tabnuim u 36 durypu (BKiIoouBarmm
W CHUMKOB Marepuai). [Tonyuenure pesyrrati ca moGpe owarmemy. Jluteparyperusr
0630p obxparwa 330 nsrounnka (58 Ha Kupuma u 272 Ha TaTMHWIA) ¥ ITOKA3Ba nobpara
OCBEIOMEHOCT Ha MOKTOpaHTa IO TeMmaTa. Paspenmte Yeom m JIureparypeH oGsop
oTpasgBar 0GCTONHO npobieMa 1 HeoOXOAMMOCTTa OT MPOBEeXAaHe Ha U3CIeIBAHMATA [0
Temara. [Toryuenure pesynrary ca mobpe obcbaenn 1 0OBbP3aHY ¢ TOMyYeHNUTe TaHHHU OT
excrepuMenTaniara pabora. PopmyTupaHn ca KOHKPETHM 3aKITIOUeHNs, KOUTO ca
obobmenn B 18 wm3Bopma OTpassBalM  M3MBIHEHMETO Ha LeITa ¥ 3afaunMTe Ha
AvicepTalusTa.

IV. IlpuHOCKM Ha MMCePTaUMOHHUS TPy

B3 ocHOBa Ha romyveHnTe pesynTaTi ca ImpecTaBeH 7 MPUHOCA ¢ OPUTHMHAICH 11
Hayuen XapakTep, 2 HPWUHOCA ¢ HOTBbPIANUTENIeH XapakKTep 3 IPUHOCA C HayJHO-
NPWIOKEH xapakTep. [Ipuemam HampapeHnTe PUHOCK 11 ' OIeHSIBaM KaTo [Ie/10 Ha
HOKTOpaHTa.

IIpmnHOCHK ¢ OpUTMHATIeH U Hay4YeH XapaKTep

1. 3a npeB IBT B bbrarapis ca ommcaHu cuMIITOMUTEe Ha 3a00IISIBAHETO
05710 THYIeHE 110 1MIIep, CrietydpaH caMo 3a Tasu Ky/ITypa.

2. 3a nppe kT B bbarapust e mpoyuena GwomormsiTa Ha IaToreHa
Sclerotinia sclerotiorunt, mpyrammsisar G510 THUEHE 110 OpaHKepVIeH urep.

3. 3a pbB OBT B bearapus e yeranoseno, ue reGarta Sclerotinia sclerotiorum
MVIHABa ITB/IeH IMKBI Ha PasBUTIE LIPU OTIVIeXKIAaHE Ha IVIep B HEOTOIUITeMN
KYJITMBALMOHHV ChOPBIKEHS.

4. 3a npLB T B berapis e mpoyveHa MMyHHATa peakuus Ha copToBe
[MIep KeM 3apasdsade c Sclerotinia sclerotiorum v ca yCTAaHOBEHM pasIndusi B
ToKasaTe/nTe “MHKyOalMOHeH Tlepron” 1 “decToTa Ha 3apassgBaHsi”.

5. Ot msoimpannTe Mukpomuietan rsou ot pon Trichoderma e nsbpan
am ¢ BICOKA aHTAarOHWCTUIHA aKTMBHOCT cupsamo Sclerotinia sclerotiorum w ppyru
LouBeHN maToreny, obpasysawm ckieporwin - Verticillium dahliae, Botrytis cinerea u
Rhizoctonia solani.

6. ITpoydeni ca ocHOBHMTE TapamMeTpyt 3a ABbIOOIMHHO ITPOM3BOICTBO Ha
Ouonpenapat Ha Gasa cenextupanwus mam Triloderma viride Trv1 - XpaHUTeIHA cpefia,
TeMIiepatypa, ceeTimHa, pH Ha cpenara, ycaosus 3a pepMeHTIpaHe 11 HAMHOYKABAHE.

7. Ycranoseno e, we mmambuT Trilioderma viride Trvl e CbBMECTMM
Oaxtepusita Bacillus subtilis mpy CbBMECTHO OTIIEKITaHe BbPXY XpaHUTeIHa Cpefa.
Tosa moxe nma mooryxm kato Gasa 3a IpoyupaHe B KaueCTBOTO MM Ha IHAMOBE -
[IPOTYLEHTH, 1PV Cb3/IaBaHe Ha KOMOnHMpanu Ouororiasm npernapaTi 3a 6opba ¢
ITOYUBEHUTE ITaTOTeHTI.




Hayunu npuHOCH ¢ IOTBBpAUTE/IEH XapaKTep

1. [Ipoyuenn ca KyiaryparHuTe NpWU3HAIVM Ha IaTtoreHa Sclerotinia
sclerotiorum. VIsciegsaHo e BAMSIHMETO Ha VI3TOYHMUIINTE Ha BBITIEXUApPATH BBPXY
HapacTBaHeTO Ha Mwuuena, dOpMUpaHeTO Ha CKIEpOIMM ¥ HaTpPyIBaHETO Ha
Oromaca; criocobHocTTa Ha redara KpM OOpasypaHe Ha CKICPOLMM IIPW pasidHI
peXuMM Ha TeMmIlepaTypa W CBeTIIHA; CbXpaHeHMeTO W JKM3HEeHOCTTa Ha
CKJIEpOLIMNTE, B 3aBUICMOCT OT TaXHaTa Maca; yC/IoBMATa 3a oOpasyBaHe Ha allOTeIIV
V1 aCKOCTIOPML.

2. 3a mamHOXaBaHe Ha Owmomaca Ha Trichoderma viride Trvl e wsbpana
nogoOpeHa MOMyCMHTeTHYHa XpaHWTeTHa cpelda Ha Oa3a IIIEHVYeHN TPUI, KOSITO
MO3BO/IIBA Ha rpdaTa ga pealnsupa IIBJICH IIMKBT Ha OHTOreHes3a B IIpolleca Ha
cbepmenTanmaTa 1 OCUTYpIBa BUCOK THTHP Ha IIOTy4eHIsT Onomperapar.

[IpuHOCH ¢ HAYYHO-TIPMJIOJKEH XapaKTep

1. PaspaGorena e Merogmka 3a AIBIOOYMHHO TIPOM3BOACTBO  Ha
Ononpeniapat na 6asa mecten mam [rilioderma viride Trvl ¢ Bucoka aHTaroHUCTUIHA
AKTMBHOCT CIIPSIMO HPWYMHKTESI Ha 05710 THIEeHe T10 IIVIIIep.

2. [Tpoydeno e pjmsiHMeTO Ha Ononpeniapat Ha 6asza Trilioderma viride Trvl
BbpXy WMyHHaTa peakIlsd Ha pacTeHMsTa KbM 3apassiBaHe C OsUI0 THIEHe,
pacTeXxHITe IIPOsiBI, IPOYyKTMBHOCTTA 11 OMOIOrMYHaTa aKTUBHOCT Ha I104BaTa IIpu
OTITIOKAAHEe Ha IMIepP B OpaHyKePUITHU YCIIOBHS.

3. PaspaGoTeHa e TexHOIOIMA 3a MpIUIOKeHMe Ha Ouorperiapar Ha Gasa
Trilioderma viride Trv1, cbueTaBain csovicTBa Ha GrodyHI UL, GMOTOP ¥ IIpenapar 3a
Ouopemeyaryist IIpy OTITIeKIAHE Ha LIMIIeP B OPAHKEPUITHN YCTOBMSL

V. Ouenka Ha Ka4decTBOTO Ha Hay4YHWUTe IyOIMKalMy, OTpassiBallu
pesyaTaTuTe B OMcepTaumsiTa

BbB Bpb3ka ¢ Temara Ha aucepranusTa JokTopaHTsT Hatamms Kapamkosa nva
Tpu yOimkanmy, e OT KOWTO ca B pedepupaHM ¥ WHAEKCUPAHU B
CBETOBHOW3BECTHNU 0asw faHHM W3daHUs U edHa B HepedepupaHO CIMCaHMe C
Hay4HO pereHsupane. Hampapenure nyOnuKammi IIOKpMBAT —MMHUMATHUTE
HAayKOMeTpUYHIM m3uckBaHus. [lpeacrasenuar asTopedepaT oTpassiBa 0OEKTMBHO
CTpyKTypaTa ¥ CBIBPXKAHMIETO Ha AVCePTAIVIOHHMS TPYH, KaKTO WM IIOCTUIHATITE
pesyaTaTi.

VI. Kputnunmn 6eseskku, BbIIPOCH U IIPENoPbKM KbM KaHIMIaTa
Hsvam kputvrany Ges1exkit i1 BbIIpoCit.

3AKJIFOUEHME

Bp3 ocHOBa Ha mnpuloXKeHmTe OT [OKTOpaHTA pasIMYHU METOAM Ha
U3CTIefIBaHe, TIPABUITHO W3BeJeHUTe eKCIIePUMEeHTH, HallpaBeHuTe OoO0OOLIeHMsa u
VI3BOMV CUMTaM, 4e IIPeICTaBeHsT AUCepTalioHeH TPYL OTTOBaps Ha M3VICKBAHMITA
Ha 3PACPB u [lpaBnmHuka 3a ycmoBuaTa M pefa 3a NpuaoOuBaHe Ha HaydHU
CTEeIeH! U 3a 3aeMaHe Ha aKageMnaHi 1TbKHoCT B CCA.

Tosa M1 aBa ocHOBanue Ia OLEHA MOJIOYKUTETHO IVCePTALVIOHHVS TPYI U
Aa mpemioxka aa ce npuchan Ha Hatanus Ileopruesa Kapamykosa obpaszoBaTesiHaTa
" HaydHa creiieH ,JlokTop” B oOnacr na pucuie obpasosaHue 6. Aepapnu Hayku u
Gemepunapna  meduyuna, TpodecOHATHO HarlpaBieHue 6.2 Pacmumeana 3aujuma,

Hay4Ha CIleUMantoCcT Pacmuineana sauguima (¢hrimonaniosoeis). Y >
Hata: 26.08.2024 M3IOTBWI CTAHOBMILETO: - - -
ITmoBaus (mou. a-p Bunenmza SIaKOBa)
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STANDPOINT

For PhD thesis elaborated in the higher education field 6. Agricultural sciences and
veterinary medicine professional direction 6.2 Plant protection, the scientific specialty
Plant protection (phytopathology)

Topic and author of the dissertation: White mold (Sclerotinia sclerotiorum (Lib.) de
Bary) of pepper (Capsicum annum L.) in greenhouses and possibilities for biological
control. Nataliya Georgieva Karadzhova

Member of the scientific jury: Assoc. Prof. Vinelina Panayotova Yankova-Mihaylova
PhD, "Maritsa" Vegetable Crops Research Institute - Plovdiv, higher education field 6.
Agricultural sciences and veterinary medicine, professional direction 6.2 Plant Protection,
the scientific specialty Plant Protection, appointed as a member of the scientific jury by
order No. RD 05-159/10.06.2024 of the chairman of the Agricultural Academy-Sofia

I. Relevance of the studied problem

Pepper emerges as the third most important crop after tomato and cucumber in
greenhouse production. Varieties with high early maturity are selected. Due to their
great vitality and larger fruits, they provide high yields. The greenhouse pepper
production has good marketable and taste qualities and it is available on the market
almost all year round. Greenhouses create a specific environment that poses risks for
attack by many pathogens. A major unsolved problem in the greenhouse production
of pepper is the loss of produce due to diseases caused by soil pathogens: Verticillium
(Verticillium dahlia) and Fusarium (Fusariion solani) wilt, root rot (Phytophthora capsici,
Pythiwin spp., Rhizoctonia solani Kuchn), gray (Botrytis cinerea) and white mold
(Sclerotinia sclerotioruni) on stems and fruits. The soil pathogen control in Bulgaria is
mainly directed to decontamination of the soil with chemical products and
solarization. Permitted chemical products for decontamination and solarization do not
always provide reliable results. The fungus Sclerotinia sclerotiorum (Lib) de Bary is a
poorly specialized phytopathogen that infects a wide range of plants, causing stem
rot, and has a wide geographic distribution. Control the infection is quite difficult,
because the fungus is renewed by sclerotia, stored on plant residues and in the soil for
a long time. Besides with the development of chemical and agrotechnical control
measures, an important aspect is the search for resistant or tolerant varieties. In
connection with the successful control of this pathogen and in accordance with the
modern requirements to reduce the use of pesticides, further studies of its biology, its
relationship with the host plant and the search for reliable means of protection against
white rot through the use of antagonists or hyperparasites are necessary. The topic of
the dissertation is current and includes various aspects of the problem.

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

The dissertation aims to study the biology of the pathogen Sclerotinia sclerotiorum
and the possibilities of biological control of white rot on pepper in the conditions of
unheated steel-glass greenhouses. Six tasks are specified to achieve the set goal. They
are clearly and precisely formulated. The research methods are consistently described
mn accordance with the activities carried out.




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

The presented thesis is well structured. It includes all sections according to the
requirements for the educational and scientific degree "doctor". The dissertation
contains 147 pages, 27 tables and 36 figures (including photographic material). The
results obtained are good visualized. The literature review covers 330 sources (58 in
Cyrillic and 272 in Latin) and shows the doctoral student's good knowledge of the
subject. The Introduction and Literature Review sections cover the issue in detail and
the need to conduct research on the topic. The obtained results are well discussed and
related to the experimental data. Specitic conclusions are formulated, which are
summarized in 18 conclusions reflecting the fulfillment of the purpose and tasks of the
dissertation.

IV. Contributions of the dissertation

Based on the obtained results, 7 contributions of an original and scientific nature,
2 contributions of a confirmatory nature and 3 contributions of a scientific-applied
nature are presented. I accept the contributions made and appreciate them as the work
of the doctoral student.

Original scientific contributions

1. For the first time in Bulgaria, symptoms of the disease white mold on
pepper, specific only to this crop, have been described.

2. For the first time in Bulgaria, the biology of the pathogen Sclerotinia
sclerotioruni, which causes white mold on greenhouse pepper, was studied.

3. For the first time in Bulgaria, it was established that the Sclerotinia
sclerotiorum goes through a complete cycle of development on pepper grown in
unheated cultivation facilities.

4. For the first time in Bulgaria, the immune response of pepper varieties to
infection with Sclerotinia sclerotiorum was studied and differences were found in the
"incubation period" and "incidence rate of infection" indicators.

5. A strain with high antagonistic activity against Sclerotinia sclerotiorum
and other soil pathogens forming sclerotia - Verticilliun dahliae, Botrytis cinerea and
Rlizoctonia solani - was selected from the collection of isolated fungi of the genus
Irichoderma.

6. The main parameters for submerged production of the biopreparation
based on Trilioderma wviride Trvl strain have been studied - nutrient medium,
temperature, light, pH of the medium, conditions for fermentation and multiplication.

7. The strain Trilwderma viride Trvl was found to be compatible with the
bacterium Bacillus subtilis when co-cultivated on nutrient medium. This can serve as a
basis for research in their capacity as producer strains, when creating combined
biological preparations to combat soil pathogens.

Confirmative scientific contributions

1. Morphological and cultural signs of the pathogen Sclerotinia sclerotiorum
were studied: the influence of carbohydrate sources on the growth of the mycelium,
the formation of sclerotia and the accumulation of biomass; the ability of the fungus to
form sclerotia under different regimes of temperature and light, the storage and
vitality of sclerotia, depending on their mass; the conditions for the formation of
apothecia and ascospores.

2. The Trilhoderma viride Trvl strain is suitable for multiplication in a liquid
nutrient medium according to the methodology for the submerged production of a

2




biopreparation. On an improved semi-synthetic nutrient medium based on wheat

bran, Trioderma viride realizes a complete cycle of ontogenesis in the fermentation
process.

Scientific-applied contributions

1. A methodology has been developed for the submerged production of a
biopreparation based on a local Trihoderma viride Trvl strain with high antagonistic
activity against the causative agent of white mold on pepper.

2. The influence of a biopreparation based on Trihoderma viride Trvl on the
immune response of plants to infection with white mold, growth indicators, productivity
and biological activity of the soil during pepper cultivation in greenhouse conditions was
studied.

3. A technology has been developed for the application of a biopreparation
based on Trihoderma viride Trvl, combining properties of bio fungicide, biofertilizer and
bioremediation preparation for growing pepper in greenhouse conditions.

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

The doctoral student Nataliya Karadzhova has three publications releted to the
topic of the dissertation, two of which are in refereed and indexed editions in world-
famous databases and one in a non-refereed journal with scientific review. The
publications made meet the minimum scientometric requirements. The presented
abstract objectively reflects the structure and content of the dissertation, as well as the
achieved results.

VI. Critical remarks, questions and recommendations to the candidate

[ have no critical notes and questions

CONCLUSION

Based on the applied by the candidate different research methods, correctly
performed experiments, precise summaries and conclusions, [ 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
Nataliya Georgieva Karadzhova the educational and scientific degree “Doctor” in the
higher education field 6. Agricultural sciences and veterinary medicine professional
direction 6.2 Plant protection, scientific specialty Plant protection (plytopathology).

o

Date: 26.08.2024 Member of the scientific jury:C
Plovdiv (Assoc. prof. Vinelina Yankova PhD)
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