CEﬂCKOCTOﬂAHCKA AKALEMAA

PELEH3HA | ™, o

BbPXY AHCEPTALHOHEH TPY/ 32 IO/Iy4aBaKe Ha 06pasoBaTeNHATa H HAy4Ha CTENCH
“noKrop”: 067aCT Ha BHCIIe 06pa3oBanKe 6. AepapHu HAYKU U 6emMepUHapHa;
npodecHoHaNHO HanpaBIeHHe 6.2. Pacmumenia 3aujuma; HayyHaTa
cnermanioct MuTonaronorus”

ABTOp HA AUCEPTALHOHHWA TRYAI Juana Bacuaesa AneKcan{pona, AOKTOPAHT HA
FAMOCTOSITCINR NOAOTORKA KbM MHCTHTYT 110 OBOHIAPCTRO = rp. IL1opaKD

Tema Ha AUCEPTANMOHHNA TPYA: Peaxivsi 11a KPYUoBi COPTOBE, KbM [IPUIHHHTENA

na 6osecTTa orHes npurop Erwinia amylovora (Burril). MeTo/in 1 CPe/ICTBa 32 KOHTPOIL

Peuenzent: [lpod. a-p Mearn JIMMHTDOB Kupsaxon, [JoOpy/KaHCKA 3€MELEJICKH
unctntyT - [en. Toweso; oGnacT Ha muctiie obpasopanve 6. ArpapHH HAyKd H
BReTepHHapHa MeJHLHHA, npoecHOHANHO HanpapicHue 6.2. PacTHTENH3 3aWHTa;
HaydHaTa CHeUHaNnHoCT OUTONATONOTHA, ONPEAENeH 3a WieH Ha HaydHOTO XYPH ChC
sanone/; Ne Pﬂ05-277/17.09.2020 roa. ot [Ipeaceparesis na CCA.

1. KpaTko npeAcTaBsiHe Ha KaHAHAATa.

Kanpupata Jusna Bacunera AnleKCaHApOBa € pojieHa npes 1989 r. B rp. [InoBguB.
CpesiHOTO Cv 06pasoBaHye 3aBbPIIBA B poanust cu rpal. [Ipes 2012 r. npugotusa OKC
 bakananbp”, cnei. ,ArpOHOMCTBO W DacTHTE/NHH GuoTexHonorun” B8 AY ~ flnosaus, a
upes 2014 1. - OKC ,Marucrnp”, cnei. ,Pacrirestia 3alMTa” B ChiLlHA YCHUBEPCHTECT.
3ano4Ba HaydHaTa CH JIEHHOCT npe3s 2014 r., KaTO acHCTeHT 10 QHTONATONOCHS B
WHcruTyTa o 0BOWepcTBo — Ip. Mnosaus. IIpes nepuoga 2014-2018 . e nposesa TpH
KPAaTKOCPOYHH CHEUHAIH3aUMH, CBOTBETHO ABE g Research Institute of Horticulturae,
Skierniewice, Poland u efHa B Agroscope, Widenswil, Switzerland. Mpes 2019 r. p3cma
yuactue B, The 3rd Symposium on Exchange and Cooperation to Enhance Innovation for
Agricultural Science and Technology in South & Southeast Asia.” Zhaotong City of Yunnan
Province, China

2. AKTyaJAHOCT Ha npot6Jiema.

OrHeHust PHIOP ¢ NPHYUHKTEN GHTONATOrEHHATA, rpam-oTpelaressa 6akrepus
Erwinia amylovora e KJI040BO 3a60sTBaHe 110 CeMKORHTE OBOILHH BH/IOBE B CBETOBECH
Malab. Kpbr'bT OT rOCTONPMEMHHIM HAa naroreHa BRIOMBA gujlose oT 40 poja Ha
cemeitcrao Rosaceae (nopcemeiicrso Maloidea), kKaTo OCHOBHH 3 s6baKa W Kpywa. B
Buarapus Gosecra e ChoOmleHa 33 I'bpBH IIbT TIPS 1989 r., xaro go 2010 r.
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pas3npocTpaHeHueTo it obxpalla 104TH BCHUKH aAHMUHCTPATHBUH 061aCTH Ha CTpavaTa
8 KOWTO €€ OTTN@XKAAT CeMKOBH OBOLIHH BH/0BC. HpHuniiTe 3a TOBA €4 CB'bp3aHy C
HaydHa Ha [peHacsHe Ha GakTepusiTa, 3aHHKEHHY dirrocaHrapeH  KOHTPOJL M
YyBCTBUTENHOCTTA HA BHEJPEHHTE B IPOUZBOJCTBOTO coprose. KOHTPO'LT Ha posecTTa
e NpaKTHYeCKH HEBDb3MOKEH nopajyd HHUCKATA edHKaCHOCT Ha perucTpupaHuTe y Hac
XMMUYHK CpeACTBa W NpHIaraHuTe GHIHYHKH METOAH. Topajy TOBA M3NOJ3BAHETO Ha
yCTOHYMBY COpTOBE CE ABsiBa OCHOBEH MeTOJl 33 KOHTPON Ha ornenuss npurop. Toma
UMEHHO OIIpE/esisi U aKTyasHoCTTa Ha fpeCTaBeHHAT MH 33 PEUCHIHA jlecepTaliMoHeH
TpyA, 4MsITO  OCHOBHA yen e fAa ce oupedemt  HHBOTO Ha  yeTOWMMABOCT  Ha
pasnperpaHeHuTe y Hac COPTOBE K COPTOUOAJIONIKOLH KOMOMHAIMA KpYWH KbM'
npUYHHHUTENA Ha TOBA 3aBonsipare. CUMTaM, ye NOCTHIraHeTo Ha Ta3u 1eJ UMa KaxkTo
HayyHa TaKa H NpaKTHuecKa CTOWHOCT 110 OTHOWIECHHUE craBGHAHOCTTa Ha KPYWeBOTO

ﬂpOHSBO,&CTBO y Hac.

3. Llen, 3aja4y, XHNOTE3U 1 MeTOo /iU Ha H3CJIeARaHe.

(13/]aBAHETO U U3M0JI3BAHETO HA yCTOHYMBH COPTOBE CE pUeMa KaTO e/iHH OT HaH-
edukacHuTe ¥ HKOHOMHHECKH onpaBaHH MCTOAM 3a KOHTPOA Ha 6oaccTHTE TIPH
Ky/ITypHATE PacTeHH. EfHa OT OCHOBHMTE XapakrepyCTHKi Hd GHUTONATOTEHHTE €
TsixHATA M3MEHYeBOCT, Pe3yaATaT 0T peKOMOHMHALMOHHK U /viM MyTalMOHHHA NIPOLECH B
1aTOCUCTEMHUTE FOCTONPHEMHHK-TIATOTEH, BOJIeNH 2O [IpoMeHH BLB
BUpY/EHTHNUA /arpecUBHAS noTeHMan Ha nonynauuute. CACA0BATCIHO B npoueca Ha
CeNeKITMs, PECIeKTHRHO U3/AMPBAHE HA WATOUHMIM Ha YCTOIEIHBOCT 61 Cie/Bano Aa tc
OTUHTA BUPYAEHTHOTO/ArpecHBHOTO paznoofpatue 8 HONYIAMATE 113 CHOTBETHHUTC
naToreHW B PaHOHATE. Maxowpailkd 0T Tasu Xunoresa, uetra Ha HACTOAIHUA
AucepTalHOHEH TPY/ € Haco4eHa KLM MpPOYUBAle PEAKUMATA 113 KPyLIORH COPTOBC KbM
/iBa M30]aTa Ha Erwinia amylovora, XakTo ¥ KbM YCTAHOBSBAHE epUKACHOCTTA HA HAKOH
DyHrUIHAHN CPEACTBA H 61OCTMMYNATOPH TIPH KOHTPOJA 1a JaTOrCHA. 3a MMOCTHraNC Ha
Ta3u 1eJt ca pazpadoTeHu YeTHPH OCHOBHH sazaun: 1) YeraHoBiBaHe 1y BCrBUTeHOCT Ha
KpyHioB# COpTODBE, npucafieHy Ha /jilojiena nojuiomka BAZY uau Kpyniesad MOJJIOKKA
OHF333, tipH 110JCKH YCI0BHS, 2) YcTaHoBABaHe MyBCTBATENHOCT Ha KpyILOBK COpPTOBE,
npucafieHd Ha Ji0JeBa noAJ0KKa BA29 uiad Kpymesa [OJNONKA QHF333, npu
KOHTPOJIMpaHH YCIOBHSA; 3) YcranossiBane eQeKTHBHOCTTA HA CHCTEMHH H KOHTAKTHH
QYHTHIM/IH, B YCAOBUA in vitro 3a npeBeHIHA W KOHTPOJ cpelty Erwinia amylovor; 4)
VeTaHoBsiBaHe ePEKTUBHOCTTA Ha GuocruMyatopa Peronjant v ABC KOHIEHTpaIL{HHY 33
KOHTpPOJ Ha 3260/1ABAHCTO.

W3ceABAHAATA Ca LPOBEAEHH [IPH TONCKY U KOHTPOJUPYCMH YCJIOBHS NPC3
epuoja 2015-2019 r. B MHcTHTYTA 110 OBOIMAPCTBO = rp. Tiog/ine. B 18X €2 BKIOYEHN
Apa nsonara na Erwinia amylovord ¢ 11POU3XO/L a6niKa M Kpynia, 15 copTono/AN0KKOBH
koMBuHalAK C OAJM0KKA BA 29 1 10 KoMORHAIHEH ¢ HOJUIOREKD OHF 333. Unokynauusata
HA POy4BaHWTE COPTOBE € OCDLUIECTBCHA Ype3 OTPAIBANE HA 1/3 or AucTHaTa neToypa
wa sMcTaTa pasnoJIOKeHH no Bbhpxa Ha JIETOPACTHTe ¢ HOMKHUIG, npejiBapUTESHO
noToneHa B GaKTepHaHa CycneHaus OT BCEKH €/lcH M30/1aT NOOTAEIHO, KAKTO M ¢
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raXHATA KOMOMHauudA. VsciejBanuATa Cd POBEJACHH 1PH KOHTPOJIUPYEMH YCII0BHUA,
nocae0BaTeHO TPH TOAUHK. CrerneHTa Ha NOPANEHHE HA JINCTATA € otyuTana 10 u 15
AHH CAej, MHOKYJAHPAHE o 5 6anHa ckana, a UpyuupaHero Ha TMPOYYBAHUTE
copToBE/COPTONOIOMKOBH KOMGHHAIIMM  cC  OCHOBABAY Ha H3UMCIICH HHAEKC Ha
nanasesxue o McKiney. CrenchTa Ha ONOKEPSIBAHC HA JICTOPACTHTE € oTueTeHa 25 JHH
Cllesi WHOKyJWpaHe Ha JMCTaTa, 3 [pyNMpaHeTo Ha IeHOTHTIOBETE 1o CTeneH Ha
YyBCTBHTENHOCT C€ 6asupa Ha 5 GaJjHa CKana. 3a jloKa3paHe Ha HAKTCPHATHOTO ecTecTBo
Ha HaG/li0/laBaHUTe CUMITOMM € HanpaBena peusosalua, nocneasaHa ot naToreHe Tect
BBPXY TIOTIOH M HE3PeJIH IIOAHETA.

Eduiaciioctra fra ner GyHPMUMAA 1O OTHOWEHME HA JBATA Wama, KIKTo H
raxHaTa KOMOMHalUMs ¢ Mpoy4cHa fpH in vilro ycnopua 4pe3  ONpe/ic/aHe Ha
uHxubupaHarTa 30Ha C1el HHKy6HpaKe Ha KyATyprTC P 20°C 3a 48h.

FduracHoCTTa HA GuocTumyiaTopa PeromianT € fpoyueHa Hpy in Vilro v in vivo
ycnosus. B n vivo TecTobeTe Cd BIOIOYCHH MCTHPH COPTA, NPHCHACHH CHOTBETHO BBPXY
nojuiowku BA 29 y QHF 333, orrnejany B Ch/IOBC UPH KOHTPONUPYEMH  YCNOBUA.
BUOCTHMYJIATOPDLT € NPHIOKEH B ABE KOHLECHTPAUHH - 100ul/l v 200ul/L Het Any cield
TpeTHpaHe Ha PaCTeHHATA C 6UOCTHMYNATOPA, BbpXoBeTE Ha neTopactuTe ¢a 0TPA3AHHK ¢
HOMHLA NpeABAPHTE/HO NOTONEHA B paKTepuitHa CYCHCH3HA OT KOMBHHALMATA HA ABATA
1jaMa BKI04YeHH B U3C/1e/{BAHETO. Mlpw in yitro Tecra e u3no/3naHa XpaHWTeHaTa cpeAa
King's B ¢ npubaska Ha PeronnaHT B KOHLEHTPAIMUTC H3N0A3BaHU TIpH in vivo
cecrogere. BauanHueTo Ha BGHOCTUMYyNATOPA BLPXY DPA3BUTHETO HA WAMOBETE e
yCTaHOBEHO 4pE3 onpejienaHe MBTHOCTTA Ha cMyTaTa baxrepHidna maca CICA 215
JHEBHO KyJITHBHPaHe Ha Ky ATYPHT.

3a obpabarka Ha eKCepUMEHTATHUTe Janin € W31103BaH CTATUCTHYCCKUAT
copryep IBM SPSS Statistics 19 u Analysis ToolPak B MS Excel.

4. OparJjie AeHOCT ¥ MpeAcTaBane Ha No/IyHeH HTC pe3y/ITaTh.

JlncepTalMOHHUAT TPYA € ¢ o6eM 129 cTaHAAPTHH MAUIMHOMUCHH CTPAHHIIH. B
wero ca wimodenu 20 rabauuu W 13 durypu  0rTpazdABaliH peaysrTarute 0T
eKCrepyMeHTaaHaTa ACHHOCT, KaKTO H 21 CHUMKH OHArJIC/UIBAIIH NpUAarasuTe METOAH,
cKanuTe 32 OTYMTAHE W peaKkLuATa Ha npoyBak wre matepsan. ClIMCAKA HA LMTHPaHATA
auTepatypa BKI0UBA 166 W3TOUHHUKA, OT KOUTO 3 Ha KHPHIIUIA 1 163 ua natuHuua. 0T
BK/IIOYEHHTe B JIUTEaTypaTa H3TOUHMIH 16% ca nyGanKyRanu npes NOCAEAHWTE 10
roAuHu. B CTPyKTYpHO OTHOIEHHEe AUCEPTallHOHHUIL TPYA € usrpajicH ot 8 pasjena;
ypoa (2 crp.), JiureparypeH nperiei (34), Hen u 3a/a41 (2), Matepuast ¥ METOLH (11),
PesyntaTy M 06CHXKAAHC (54), Uzsoam (2), Hay'usu H Hay1HO-IPHIOKHA npurocH (2) U
Wanonzsana mureparypa (19).

5. 06CpKAaHe Ha pe3yaTaTHTC H M3NOJ3BAHA AUTCpaTypa.

[lo30BaBaiiKd Ce Ha 3HAYMTEJIEH Gpoil JMTCpaTypHH HITOIRHIM, JIOKTOPaHTBT
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HOC}IB}L()BJ'I‘E}IHO np(_mcnensma Bp(}}l()Ii(J('HUt_"l"I‘il Ha OUHCHWA HPHIop npu CCMKOBHTC
OBOWHH BUA0BE, ouoorusiTa Ha HCTOBHH ilp}lL{MHH'l‘(ﬁ‘ﬁ, CUMIITOMOJOTHATA H YCHOBHHTH
3a pa3suTHE Ha 6OJECTTa, pa3npoCTPAHEHHETO i, KaATO B CBETOBEH mauwab, Taka ¥ B
brarapus, BAUSHUETO HA [OJLIOXKATa BBPXY YCTOHIMBOCTTA, eUKACHOCTTA HA HAKOH
XHMHUHH CpeicTBa M GHOJOTrHYHH ATeHTH 3a KOHTpPOJ Ha MNaToreHa. HanpaseHuAT
AuTepaTypeH mupernej e arectar 3a pobpara MHGOPMUPAHOCT Ha JIOKTOpaHa 1o
OTHOLIEHHE METOAUTE Ha HW3CAeABAHC, d 0T TYK M KOPEKTHOTO aHajiu3MpaHe Ha
nosydeHuTe pesyaTaTH.

AHa/M3upaiiku pesynTaTute 0T M3KYCTBEHOTO 3apassiBaHC Ha TPOYYBAHHTE
coprrone o CONTONOAAMIIODH KOMOGHITALIHE, Jo1opairrisy 1HpaBH {2 NBBOJA CBLPSAHYN €
TAXHATA YCTOWYMBOCT. YCTAHOBEHO C, 4e CTeleHTa Ha HanajeHue Ha JIMCTaT NpH
cop'rou(w,ﬂomxoﬂm‘e KOMOHHaLHK ¢ ArjeBdaTd nojutoxka BA 29 ¢ AOCTOBCPHO TNO-
BHCOKa NpY KOMﬁHHHpaHa iiil(})(.‘l(lkb{ﬁ OT ABaTa ama B CpﬂBHGHHG C CAaMOCTOHTENHOTO
UM BJAMAHME UPH UETHPW OT NPOYUBAHMTC coprose. PeakuuaTa Ha JUCTATA fpH
COPTOMNO/JIONKKOBATA KOMOMHAIMA € KPymoBaTa HOASOXKA OlIF333 ce onpejens 0T
arpecHBHOCTTA HA M30J1aTa, KaTo itpy TpH 0T 10-TC COPTA CTENEHTTA HA HanajeHude ¢ no-
BHCOKA 110 OTHOLIEHHE Ha 1AM £a3345. Pazauius B peakigHaTa Ha NpOyHBaHHTE COPTOBE
o oTHOWIEHHE Ha OTAeJHHTEe 1aMoBe H rsixHata kKomouHanus ce Habmoaasa W 1o
OTHOWEHHEe OMNoOXepsisaHeTo Ha neropactute. CreneHTra Ha onoxepsiBaHe NpH
KOMBHHALMHUTE C MOANONKA BA 29 e Haii-BHCOKa [IpH CMECBAHE HA HHOKyJyMa OT /iBaTa
1fama, /1oKaTo npH koM6uHayUKUTE C TOA4N0XKKa OHF233 sicHo ce oYepTaBa BJAMAHUETO HA
OT/leAUTE aMOBe. Wsxoxpaliky OT Te3u pesyiarari, JOKTOPAHTET TpaBy NpaBriIeH
M3BOJ, Y€ CTermeHTa Ha YyBCTBUTENHOCT HA fpoyuBaHHTe Caprose ce onpefens o7
arpecUBHOCTTA Ha BIIOYEGHHUTE B H3CJAEABaHETO M30JaTH. Henio noseye, pasidKuTe B
peakiusiTa Ha COpTOBE MPUCALEHH BHPXY ABETe MOJJIONKKH, KAKI0 H OTT/ICldHH BBPXY
cobcTBEH KOpeH [aBa OCHOBAaHWE Ha JlOKTOpaHTa Aad lanpaBy 3aKJKUeHKne, e
qYBCTBMTE/IHOCTTA Ha IMcTaTa v NeTOPACTHTE, KAKTO M AIPEMHHABAHETO HA HHQCKIUATA
KbM C'I"b()ll()TO npH nopedero or IipOY‘IBLlHH'l‘L‘ C()p'l‘()ﬂ(—? ¢ NO-HHCKA TIPH KOMGHHEHLMHTB C
KpyieBaTa [0AJIOKKaA OHF333.

PesynraTuTe OT TGCTOBETE 33 epUKACHOCTTA HA NeT PYHTHIAAHK CPEACTBA AdBAT
OCHOBaHHWe Ha ACKTOpaHTa Ad HanpaBy 3aKII0UHEHHE, 1€ bopao Mukc 20 BIT u dyurypan
011 50 BIl unxubupaT B Haid-rojAMa cTeneH Pa3BUTHCTO HA BIJIOHCHHTE B U3CAEABAHETO
jBa 1aMa Ha GaKTepusTa, KakTo W Ha TsxHATA KOMOuiaums mpu in vitro ycaosus.
Anann3bT Ha I')CI%YJITHTHTC NnoKa3gpa, He 'l'pC'l'lf[pal'{C'['() Ha p;lL"I'GHHH'i'El ¢ PerounalH He
ocurypsisa HaJeXAHa 3auuTa 1o OTHOLICHME Ha Jjpata ijaMa Cich U3KYCTBEHO
3apassBade. Hemo NOBEYE, BK/IIOYBAHETO Ha GUOCTHMONAHTA B XpaHuTesHaTa cpeaa
CTUMY/Kpa Pa3BUTHETO HA gaxTepusiTa in vitro.

6. TIpUHOCH HA AMCepTalHOHHHUA TPYA.
(OcHoBaBaMKyN Ce HA ekcnepuMenTasHara v JACHHOCT W aHa/n3a Ha pesyaTaTuTe,

AoxTOpaHTa Juana AJeKcaH/iposa GoOpMyIMpa CBOMTE IPHAOCIH, KOUTO NPHEeMIM, KAKTO
cieana:



HayyH¥ IPUHOCH

[Tpunocu ¢ OpuZuUHaICH xapakmep

e 3a nbpBM OBLT B CTpaHara a OlleHEHH ABajecer W TET COpTa Kpylu cnea
H3KyCTBEHO 3apa3siBaHe C MeCTHY llamMoBe Ha BaxTepHsTa Erwinia amylovora.

o 3a BCeKH COPT € YCTaHOBEHa CTeneH Ha HanajcHHe U0 JIMCTa, CreneH Hd
HanajeHHe o Jle'l"OpZICTH H pa:amrmc Hd (/)aKTCpHH”I'H J10 NOUTOXKA.

e W3pbpiled € otbop Ha COpPTOBE, ipuTeMananin TONEPAHTHOCT  KBM
BaKTepHasHOTO 3a60/s1BaHe. ] )

e VcTaHoBeHa € pa3/iMKaTa BbB BUPYNETHOCTTA Ha Pa3HiHHA usonaTu oT Erwinia
amylovora cneji W3KyCTBEHO 3apa3siBaHe, KaKkTo H RHPYJIETHOCTTA HA CMECEH
MHOKYYM OT GaKTePUATA.

e llpocnepeHo e AEHCTRHETO 112 GHOCTHMYJIITOD PerontaiT B /iBC KOHUCHTPaUMH,

KaTO MHAYKTOP Ha HAMYUHHUTCTA.

Ilpunocu ¢ nomespdumesieH xapakmep

e TlOTBBPAEHO, € e COPTOBETE J-p Ky Toito MWudapposa MacloBKa ipHcajeHi
Ha BAZ29 ca ToJCpaHTHU HA saBossipaleTo, a coprh1 hockosa MAC/NOBKa € CHJIHO
yyBCBUTENCH.

o TTOTBBPAEHO, € Y€ OT BHAZ Erwinia amylovora ce cpeuar IaMoBe, KOWTO Bapupat
10 OTHOIIEHHE Ha BUPYIEHTHOCT.

o TorsbpAeHo e, He MpH CMECBaHe Ha ABa Imama oT GaxTepusTa Ce yBeau4ana
BUPYJACHTHOCTTa Ha IAMOBETE.

¢ ToTBBPACHO € BIUAHHETO Ha MOAJMOKKATA BBPXY CTCICHTA Ha qYBCTBHTCAHOCT OT
GaxTepnanHoTo 326015BAHE.

¢ [HoTBBpAcHO € HaKTEPHIHAHOTO JefcTBHE HA MEAHUTC npenapatd B 10 vitro
YCIIOBHSL.

Hay4HO-NMPHI0KHHU HPHHOCH

e VeTauOBEHY €2 TOJNCPAHTHH COPTOBE, NOAXOAsA M 32 OTIJICHAAHE B cTpaHaTa.

e YcTaHoBeHo €, 4C COPTOBETC npucajeHHd Ha A101CBA nojJaoKKa ca Tno-
YyBCTBUTENIHI KBM fakTepuanHoTo 3a60NsBAHE, B cparuen#e ¢ Tean npucaieni
{a KpPYIOBa NOANI0KKA OHF333.

e Orexeno e AeficTBHETO HA ME/HH jperapat, Kouro Morar Aa ¢ ¥3110Ji3BaT KATO
NpCBAHTHRHA MAPKA CPeilly axTepHanHoTo 3a60AABAHE B 0BOULHHTE I'PaiMHK.

7. KpuruuHH 6e/1eKKH U BHIPOCH.

3a6EACKKUTC OTHOCHO MPEACTABEHMIT MM 33 PCIHCHBMA JMCCpTalldOHCH TPy €a
cBbp3ani NpeAn BCHUKO € weropoTo odopmana. Euma or jonycnatuTe cnabocri e
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cebp3aHa C HeMpaBWJIHOTO oTGens3BaHe Ha MEPHHTE e/IeHHIH, KaTO JIOKTOPAHTa He ce e
¢cbobpaszun ¢ MexayHapoaiaTa cucTeMa eAHHHULH (Sl cucrema). B pasaen JHanon3paxa
nuteparypa’, LUTHPAHHTE AMTepaTypHy H3TOUHHIH {fe oFTroRaps Ha HIMCKBAHWATA 3a
HUTHPYEMOCT xapaKTepHa 33 AHcePTaHOHIHH TpyAoRe i nyoAMKAlnK B pedeprpanu
CIUCaHus. nylOpe,I],'HO ¢ TOBA B Texrerd, HATOYHHHHUTC i KOHTO (e 1030BAaBA He C3
OTpa3eHH KOPEKTHO. CypTaM, 4Ye AOIyCHAaTHTE cnaBocT ca pesyAaTaT 10-CKOpo Ha
HEONMTHOCT Ha JOKTOpaHTa npu opopmaHe Ha MaTepHaay ¢ HaydeH xapakTep ¥ Te 1o
HUKBKDLB HadHuH HE OMaN0BAKAHAT [OCTHTHATHTE pesyaratH OT eKcepUMeHTaNHaTa
JleHHOUT, RAKTU H RANPABEHUTE HIBUIA.

KM JOKTOpaHTa HMaM clie(HATE BbIIPOCH:

1. Tlo nuTepaTypHH AaHHH, KaKbB € XapakTepa Ha HacaessBaHe Ha yCTOMIUBOCTTA
1o oTHomeswe Ha Erwinia amylovora?

2. Ha KaKBu MEXaHU3MH ce OCHOBaBa BJIHFAHUETO Ha TOAJIOXKATA BDPXY
YCTOI::{‘IHHBOCTT{I, p(ECHQpI(HﬂHO ‘ﬂiyriC'I'UI"l'l‘OJl!I()C'l"]‘él R L‘(]I)’F()EMI'E‘O no OTHOUICHHC

ua Erwinia amylovora’?
8. My6MKyBaHH CTaTHH M U THpaHu.

tlacT OT pe3yjararnTe CBBbP3aHK C AHCEPTAIHOHHUAT TPY/L ca nyGanKyBan#u B TPH
aydin cTaTHy. /iBe 0T ny6ivKalHHKTE Ca oTiHeuaTalii ChOTBCTHO B HAYUHH CIIHCAHHs
Journal of BioScience & Biotechnology w Field Crops Sudies upes 2019 r, a efHaTa €
npeera 3a newvaT B Scientific Papers. Series B. Horticulture. B B TpHTE HayuHH
ny6auKanun JAOKTOPAHTBT € BoAEUl aBTOP.
[IpeacTaBeHUaT apropedepar  OTpO3ABA obeKxTHBHO  CTpykTypara  H
ChA'bPKAHHETO HA JAHCEPTalHOHHHA TPYA-

3AKJ/IIOYEHHE:

B3 0CHOBA Ha HaydennTe | APUAKENHTE, OT 210 KTOPAHTKATa, PAsAHin MCTO/H 1A
uacae/patie, npasHano MIBCACHMTC CKCHCPHMCHTH, panpaBenyre 6O ¥ HIBO/M
CYUTaM, ue npe/iICTaBenuAaT JcepTrayguoner Tpy OTIOBAPH Ha HIMCKBAHHATA na 3PACPb ¢
[IpaBujHKKA Ha ArpapHusi yHHBEpCUTET 32 HEFOBOTO LPHAMKEHHE, KOCTO MH JlaBa
ocHoBanne Aa ro oyens HOJOKUTENHO.

MoaRosiARAM CH J1a IpejLI0Xka Ha nouutaemMoTo Hay o Kypu CbHlo Jla TACyRa
NONOHKHTENNO W [ IPHCBAK 1 Jinana Bacasiena AneKcanAposa ofpasopaTeanata i
Hayia cTenct “doxmop” no npodecHonanio panpasaenie: 6.2, PacTHUTEAHA 331UTE,

Hay4Ha CleunannocT: ,,tI)id'roua'ronornﬂ”

Jlata: 23.10.2020 PEUEHZEHT: .. 7 e e
JI3N - Penepad Towero (;1{50{5{{/’}{»[3 Hutm KiupsakoR)



REVIEW

of a dissertation for obtaining an educational and scientific degree "doctor” in
area of higher education 6. Agricultural sciences and veterinary medicine;
professional development 6.2. Plant protection, scientific field "Ph ytopathology”

Author of the doctoral dissertation: Diana Vasileva Alexandrova, doctoral
student of independent training at the Institute of Fruit Growing - Plovdiv

Dissertation topic: Reaction of pear varieties to the causative agent of the
disease Erwinia amylovora (Burril). Methods and means of control

Reviewer: Prof. Dr. Ivan Dimitrov Kiryakov, Nobrudzha Agricultural Institute -
Gen. Toshevo; area of higher education 6. Agricultural sciences and veterinary
medicine; professional field 6.2. Plant protection; the scientific field
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1. Brief introduction of the candidate.

The candidate Diana Vasileva Alexandrova was born in 1989 in the city of
Plovdiv. He completed his secondary education in his hometown. In 2012 he
acquired a Bachelor's degree, specialty "Agronomy and Plant Biotechnology” at
the University of Plovdiv - and in 2014 - a Master's degree, specialty “Plant
protection” at the same university. e started his scientific activity in 2014, as an
assistant in phytopathology at the Institute of Fruit Growing - Plovdiv. During the
period 2014-2018, she conducted three short-term specializations, two at the
Research Institute of Horticulturae, Skierniewice, Poland and one at Agroscope,
Widenswil, Switzerland. In 2019, he took part in "“Ihe 3rd Symposium on
Exchange and Cooperation to Enhance Innovation for Agricultural Science and
Technology in South & Southeast Asia." Zhaotong City of Yunnan Province, China.

2 Relevance of the problem.
The fire hlipht enused hy the phytapathogenie, grm negative bacterium

Erwinia amylovora is a key disease of pome fruits worldwide. The range of hosts
of the pathogen includes species of 40 genera of the family Rosacedae (subfamily



Maloidea), the main ones being apple and pear. In Bulgaria, the disease was first
reported in 1989, and by 2010 it covered almost all Jdministrative areas of the
country in which pome fruit species are grown. The reasons for this are related to
the way the bacterium is transmitted, the reduced phytosanitary control and the
sensitivity of the varieties introduced in the production. Disease control is
practically impossible due to the low efficiency of the chemicals registered in our
country and the applied physical methods. Theretore, the usc of resistant
varieties is the main method for controlling fire hlight. This determines the
relevance of the dissertation worle presented to me for review, the main purpose
of which is to determine the level of resistance of the varieties of pears
widespread in our country to the causative agent of this discase. | believe that
achieving this goal has both scientific and practical value in terms of the stability
of pear production in our country.

3. Purpose, tasks, hypotheses and research methods

The creation and use of resistant varieties are considered to be onc of the
most efficient and economically justified methods of disease control in cultivated
plants. One of the main characteristics of phytopathogens 1S their variability,
resulting from recombination and/or mutation processes in host-pathogen
pathosystems, leading to changes in the virulence/aggressive potential of
populations. Therefore, in the selection process, respectively, the search for
sources of resistance, the virulence/aggressive diversity in the populations of the
respective pathogens in the regions should be taken into account. Based on this
hypothesis, the aim of the present dissertation is to study the reaction of pear
varieties to two isolates of Erwinia amylovora, as well as to establish the efficacy
of some fungicides and biostimulators in pathogen control. To achieve this goal,
four main tasks have been developed: 1) Determination of susceptibility of pear
varieties gml’ted on quince rootstock BAZY or pear rootstock OHFE333, under field
conditions; 2} Determination of susceptibility of pear varietics grafted on quince
rootstock BAZ9 or pear rootstock OHF333 under controlled conditions; 3)
Establishing the effectiveness of systemic and contact fungicides in vitro for the
prevention and control of Erwinia amylovor; 4) Establishing the effectiveness of
the biostimulator Regoplant in (wo concentrations for disease control.

The research was conducted under ficld and controllable conditions during
the period 2015-2019 at the Institute of Fruit Growing - plovdiv. They include
two isolates of Erwinia amylovora of apple and pear origin, 15 rootstock
combinations with BA 29 rootstock and 10 combinations with OHF 333 rootstock.
The inoculation of the studied varieties was carried out hv cutting 1/3 of the



leaves located on the top of the shoots with scissors, previously immersed in a
bacterial suspension of each isolate separately, as well as with their combination.
The studies were performed under controlled conditions for three consecutive
years. The degree of leaf damage was reported 10 and 15 days after inoculation
on a 5-point scale, and the grouping of the studied varieties - rootstock
combinations was based on a calculated McKiney attack index. The degree of
shoot burning was reported 25 days after leaf inoculation, and the grouping of
genotypes by the degree of sensitivity was based on a 5-point scale. To prove the
bacterial nature of the obscrved symptoms, re-isolation was performed, followed
by a pathogen test on tobacco and immature fruits.

The efficacy of five fungicides against the two strains as well as their
combination was studied under in vitro conditions by determining the inhibition
sone after incubating the cultures at 20 ° C for 48 h.

The efticacy of the biostimulator Regoplant has been studied in vitro and in
vivo. In vivo tests included four varieties assigned to BA 29 and OHF 333
rootstocks grown in containers under controlled conditions, respectively. The
biostimulator was administered in two concentrations - 100ul / 1 and 200ul / 1
Five days after treatment of the plants with the biostimulator, the shoot tips were
cut with scissors pre--immersed in a bacterial suspension from the combination of
the two strains included in the study. The in vitro test used King's B medium with
the addition of Regoplant at the concentrations used in the in vivo tests. The
effect of the biostimulator on the development of the strains was determined by
determining the turbidity of the washed bacterial mass after 2 and 5 days of
culturing the culture.

[BM SPSS Statistics 19 and Analysis ToolPak in MS Excel were used to
process the experimental data.

4. Visualization and presentation of the obtained results.

The dissertation has a volume of 129 standard typewritten pages. It
includes 20 tables and 13 figures reflecting the results of the experimental
activity, as well as 21 photos Mlustrating the applied methods, the scales for
evaluation and symptoms of some genotypes. The list of cited hiterature includes
166 sources, of which 3 in Cyrillic and 163 in Latin. Of the sources included in the
literature, 16% have been published in the last 10 years. Structurally, the
dissertation consists of 8 sections: Introduction (2 pages), Literature review (34),
Aim and tasks (2}, Material and methods (11), Results and discussion {54},
Conclusions (2), Scientific and applied research, Contributions (2) and References
(19)



5. Discussion of the results and used literature.

Referring to a significant number of literature Sources, the doctoral student
consistently monitors the harmfulness of fire blight in seed fruit species, the
biology of its causative agent, the symptomatology and conditions for the
development of the disease, its spread, both worldwide and in Bulgaria, the role
of the rootstock on the resistance, efficacy of certain chemicals and biological
agents to control the pathogen. The literature review is a certificate for the good
information of the doctoral student regarding the research methods, and hence
thie Lot rect analysis of the ubtained resulls.

Analyzing the results of the artificial infection of the studied varieties and
rootstock combinations, the doctoral student draws 12 conclusions related 1o
their resistance. It was found that the degree of leaf infection in the rootstock
combinations with the quince rootstock BA 29 was significantly higher in
combined infection of the two strains compared to their independent influence in
four of the studied varieties. The reaction of the leaves in the variety rootstock
combination with the pear rootstock OHF333 1S determined by the
aggressiveness of the isolate, such as in three of the 10 varieties the degree of
disease severity is higher with respect to strain Ea3345. Differences in the
reaction of the studied varieties with respect to the individual strains and their
combination are also observed with regard to the reaction of the shoots. The
degree of disease symptoms 18 the combinations with rootstock BA 29 18 highest
when mixing the inoculum of the two strains, while in the combinations with
rootstock OHF333 the influence of the individual strains is clearly outlined. Based
on these results, the doctoral student correctly concludes (hat the degree of
susceptibility of the studied varicties is determined by the aggressivencss of the
isolates included in the study. Moreover, the differcnces in the response Of
varieties grafted on the two rootstocks, as well as grown on their own roots, gives
the doctoral student to conclude that the susceptibility of lcaves and shoots, as
well as the infection to the stem in most of the studied varietics, is lower in
combination with pear rootstocks OHF333.

The results of the tests for the efficacy of five fungicides give the doctoral
student to conclude that Bordeaux Mix 20 VP and Funguran OH 50 VP inhibit to
the greatest extent the development of Lhe two strains of the hacterium included
in the study, as well as their combination in in 0 vitro conditions. The analysis of
the results shows that the (reatment of the plants with Regoplan does not provide
reliable protection for both strains after artificial infection. Moreover, the
inclusion of the biostimolant in the nutrient medium stimulates the development
of the bacterium in vitro.



6. Contributions to the dissertation.

Based on her experimental work and analysis of the results, PhD student

Diana Alexandrova {ormulates her contributions, which Laccept as follows:

Scientific cgntribgtiong

Contributions of original character

e For the first tume 18 the country, twenty-five varieties of pears were
evaluated after artificial infection with local strains of the bacterium
Erwinia amylovora.

e For each variety, the degree of attack on the leaves, the degree of attack on
the shoots and the development of the bacterium 1o the rootstock were
established.

e A selection of varieties with tolerance 0 bacterial disease has been

performed.
There was a difference in the virulence of differemt isolates of Erwinid

amylovord after artificial infection, as well as the virulence of a mixed
inoculum from the bacterium.

« The effect of the biostimulator Regoplant in two concentrations as an
inducer of immunity was monitored.

Contributions of a confirmatory naturc

e It has been confirmed that the varieties Dr. jules Guillot and Gifard's olive

grafted on BA29 are tolerant to the disease, and the variely Roskova
maslovka is very sensitive.

o It has been confirmed that Erwinia amylovord strains are found to vary in
virulence.

o It has been copfirmed that mixing two strains of the bacterium increases
the virulence of the strains.

+ The influence of the substrate on the susceptibility to hacterial disease has
been contirmed.

« The bactericidal action of copper preparations i in vitro conditions has
been confirmed.

Scientific and applied contributions

e Tolerant varicties suitable for growing in the country have been
established.



o Varictics grafted on quince rootstock were found o be more susceptible to
bacterial disease than thos¢ grafted on pear rootstock OHEF333.
. The effect of cOpper preparations that can be used as a preventive measure
against pacterial disease in orchards has been evaluated.

7. Critical remarks and questions.

The remarks about my dissertation submitted for review are primarily
related to its tormation. Une of the admitted weaknessesis related to the notation
of the units of measurement, as the doctoral student did not comply with the
International System of Units (81 system). In the section References, the cited
sources do not meet the requirements for citation characteristic of dissertations
or publications in peer-reviewed journals. In parallel, the sources cited in the text
are not properly reflected. 1 believe that the admitted weaknesses are rather the
result of the inexperience of the doctoral student in the prepnmtion of materials
of a scientific nature and they in no way pelittle the results achieved by the

experimemal activity, as well as the conclusions made.

[ have the following questions for the doctoral student:
1. According to the literature, what is the nature of inheritance of resistance

to Erwinia amylovora’
2. Howthe rootstock effect on the resistance, respectively the sensitivity of

the varieties t0 Erwinia amylovora?

8. published articles and citations.

Some of the results related to the dissertation are puhlished in three scientific
articles. TWO of the publications were published in the scientific journals Journal
of BioScience & Biotechnology and Field Crops Srudies in 2019, and one was
accepted for publication in Scientific Papers. Series B. Horticulture. In all three
scientific publications, the doctoral studentisa leading author.

The presented abstract objectively reflects the structure and content of the

digsertation.

CONCLUSION:

Based on the learned and applied by the doctoral student, ditferent research

mothods, correctly pcrl’ormed experiments summarics and conclusions, 1 believe
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