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BBPXY /MCEPTAMOHEH TPYA 3a NOZyyaBaHe Ha 00pa3zoBaTe.iHATa ¥ HaydHa CTeneH “J10KTop™
io: ofiacr Ha sucine obpasooBaHHe 6. ArpapHu HAVEH W BCICPHHApHA  MC/MUIHA,
npodecHonatHo  Hanpapnenwe 6.2 Pactuteama jammraT.  HavVYHaTa  CTICIHATHOCT
JPacrurenna sammta® (puronaronorus).

ABTOp HAa _ IHCEPTAHHOHHHS TPV ):[Hﬂ}{a Bacitiena .g\flt‘i\‘Cllll,'ll)()Ba, AOKTOpanT  Ha

caMoCToATE 1A MO IroToBKa Kby Mucturvra no Orantapciro. rp. Haosma.

Tema Ha JIHCEPTANHOHHNY TDY.A: WPeakuus Ha KpyIiHosit cOproBe. KbM HPHYHHHTCS Ha

fosnectra orHen npurop [lfrwinia amylovora (Burril). Metoan u cpeactsa 3a Kontpos."
Penenszenr: gou. a-p Kara I'eopruena Tpendesa, Jlecorexuutueckn YHUBepCeHTeT, 000acT Ha
BrclIe 00pazoBanie 6. Arpapiy HavKH M BETEPHIAPHA Me THIUTHA. HPOECHOHATIO HANPAB/IeHHEe
6.2 . PactuTenHa amuTaT. HaviHa cncnmaiHocT  JPacriiciHa adgmrat  (CHTOMONIOTHs)
onpeiesicHa 3a WIEH HAa HAY4HOTO XKypH cbe 3anosea Ne PJI-05-277/17.09.2020 roa. or
[pencenarens na CCA.
1. KpaTko npeacraBsine Ha KaHaH1aTa.
Jlokropaut JlusHa BacuicBa Asekcanaposa sarbpiiga OKC  _baraiasnp®, Cncuua:mnc*r
LAIPOHOMCTBO H pactrTe ey OHOTCXHOMOrHE™ B Al'paped YHusepenrer. 1p. [Liosus npes 2012
r. Ilpes 2014 r. moayuaBa wMarucTbpeka cremedn mo . PacTuTen#a samuTa™ B Arpapen
Yuusepenier. rp. Llogaus, Or 07.04.2014 1. 30 soventa padorn s Hucruryt no Osotuaperso.
rp. ThiosiuuB. Kato acucrent no OUTONATOAONHA. KLICTO € B OKTOPAlT Ha CaMOCTOATEINA
nojroroska. Hayunou3ciaeaosaresnckara AefiHOCT Ha JOKTOPAHTKATA ¢ CBbhP3aHa ¢ D0IECTH no
OBOIHHTE PACTEHHUS, MAIHOCTHKA, W30 THPaHe K HACHTH(RUUPAHC Ha PHTOUATOICHH.
B mepuosa 2014 - 2019 r. n0ocae/108aTe 110 #Ma CISTHUTS CHCHHATHIANHY M YHACTHS B

qyxOana:

e 2014 r. - 1 meceu - Research Institute of Horticulturae, Skierniewice, Poland -

Ocniorny 60€CTH 1O KOCTILTKORH OBOINH BIIOBE:
e« 20 ].5 r. - 1 oceamnua - Agroscope. Widenswil. Switzerland  Moaekyispua
JIHArHOCTHKA Ha DOJIeCTH:

e 2018 r. - lceamuna - Research Institute of Horticulturac, Skierniewice, Poland;



e 2019 r. - 1 ccamuua - .The 3rd Symposium on hxchange and Cooperation to
Enhance [nnovation for Agricultural Science and Technology in South & Southeast

Asia. Zhaotong City of Yunnan Province.
Jlusina Bacujiesa AJIEKCaHIPOBA € 3aYHC/ICHA B JIOKTOPAHTYpa HA CAMOCTOATCIHA HOAIOTOBKA 11O
;loxTOpcka nporpama .PacTurerma sammra” (putomaroiorns), 1TH 6.2 .Pactutenna zamura”
(3anosea NePJ1 05-115/13.06.2019 1) KbM HUucturyta no OsoumapeTro. rp. TIIoBMB 1 ¢pok Ha
oGyuenme Tpr roguuu. Cied usnbIlenne Ha HILIHBHAVA LI yieOeH (1aH AOKTopaHT [dusiHa

AJeKCaH;ipoBa € OTUHC/IEHA € [IPaBO Ha 33MIHTa ChC 3al0BE/1 NePJ1 03-156/25.06.2020 1.

2. AKTyaJIHOCT Ha npobaema.
OrHeHUsT TIPRIOP € €ana 0T Had-onacHuTe OOICCTH. PCIMCTPHpaK Y Hac W B CBela.

lIpruuHsBa cc OT DakTepuara Erwinia amylovora (Burrill., 1880} 11 npit CHIHO HAMHOKABAC
BOM 10 HACTHYIO WM [IBIHO W3CHXBAHE HA IBPBETATA. HAMA/IABAHC HA JOOMBHTE M IIOHMKABAHE
Ka4ecTROTO Ha [POAYKI{HATA.

AKTVAIHOCTTAa Ha lpobieMa Ha HAcTOANATA pazpaloTka ¢ CACACTBHE OT ¢axTopu
oGocTORENH OT PeInNa JOKA3alK H 6e3n0pHH QARTH: HIPOK kP Ot FoctonprueMHuLn, 61vp3o
pa3nNpoCTPAHCHKE, KAKTO H TPYAHA Hopda ¢ narorcHa.

AH@IH3HT HA JIHTEPATYPHUTE HITOYHHUM [OKA3BA 3HAUHMOCTIA  HA pa3paboTBAHUA
npobieM. YCHENMHUST KOHTPO1 Ha fo1ecTTa € CBhP3aH € HCOOXOAMMOCTTA OT KOMILICKCCH
HOAXOA HA ACHHOCTH M MCPOUPHATHIH, BKUOUBALLH HOAOOP HA YCTOHYHBH Wi TOJICPAHTHH
COPTOBE H NOUIOKKH, ChOGPAICHH ChC 3APABHUA CTATYC | HARPEMECHHA aIPOTEXHHUKA. TIPOTHO3a H
NIPARK:IHO THAHOCTHIIMPAHE Ha goectTa, ynotpedata Ha XHMHMHH HIM TCXHM QITCPHATHBHA
CPeACTBA.

CroGoHaTa TLPFOBUA HA eBpoNEHcKHs 1ap ¢ Apelnoctanka  3a HABTH3aHCTO HA
BpCAMTE;IM, Thil KaTo Bharapus Tprysa ¢ WHPOK Kpbl {IPOM3BOIIITENN H BHOCUTE 1M, KAKTO OT
[iBpona. Taka M OT APYrM KOHTHHCHTH, a OCBEH 'pe3 TB, BSITHD M HACEKOMH. dakrepuata
Erwinia amyvlovora (Burrill., 1880) Moxe 1a cC paznpocTparsiBa upes CCACKOCTOMNAHCKA TEXHHKA.
[IPeBO3HM CPEACTBA ¥ IAPA3CHH 110108¢. Tst HPOHHKBA B PACTCHICTO UPE3 €CTCCTBEHH OTBOPH
Wi HapaHABaHHMA, TIPHYHHEHM OT HACEKOMH. ILTH TaKHBa, NpHYMHeHH 0T HeDJaronpHaTHH
MCTCPHOOrHUHH YCHOBHA. 1'0IeMH DHCKOBE 3a 1IPCHOC Ha BMIA ¢ M W3IOA3BAHETO Ha 3apa3cH
focaIRuCHl MATEPHAT WM Pa3MHOKABANE HA TARDLB. Bosecrra Moke 1a Objle HpeHeceHa u ¢
PEAKCIIH ITHCTPYMCHTH TIPT H3BBPIIBAHC Hil Paz M MATHITY AN Oe3 ACTTHPCKIHS.

KpyuwioBHTe COPIOBE €4 1MOKA3UHO MYBCTBHTCAHNN KLM npuuMHNTEd Ha GosecTta OrHCH
npurop Erwinia amylovora (Burril). Patnnunata copToBa 4YBCTRHTEAHOCT KbM OTHCH NPHTOP
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OKA3Ba HEOOXOMMOCTTa 01 PA3LIHPABANE HA HPOY YBALHETE  CBbPIAHIL ¢ YCTOHUMUBOCT HA
COPTORE, NOMIOKKH U CEICKIHOHHH MaTEpPHAsH, YCTOHUHBOCT HA XHOPHAN U YCHBLPUICHCTBAHE
Ha MeTonTe sa Gopda ¢ GoJiecTra.

AKTYanHocTTa Ha mpodnema Ha 1HacTosmard paspadoTia ¢ UpeicTapena 110;ipodHO B
rrasuTe L Ysox®© u L JlurepatypcH 0630p™, B KOHTO ACHO ¢ 0BOCHOBAHA HEOOXOANMOCTTE OT
pa3paloTBAHETO HA HACTOAWHA AMcepTalHOHEeH TPYA.

3. [les1, 3aA34H, XHNOTE3H H METOIH HA p3cacABAHE.
l,.lCJI Ha HaACTOAUIKA ;mcep'raml(mcu [p_\,'l ¢ aa ¢e []]10_\,"”2 DCLlKllHS{Ta Ha Kp_\"l{IDBH COpTOBC.

npucaieHd Ha JBE TOIOKKH KbM SaKtepHantoTo 3adoilsBaic OIHCH UPUIOp - ypes
YCTAHOBsBAHE CTETICHTA HA yyBCTBUTETHOCT CIPAMO /(B2 MaMa Ha fakTepuaTa # KOMOHHALMA OT
TR # 10100p HA [IPenapaTH 3a KOHTPOJL CPCiLty Ervinia amvlovora.
Jaaunie HA MCEPTAUATA ¢4 GOPMYIIPANIL HCHO I €2 HACOMCIIH KLM:
1.VeTasOBABAHC YYBCTBHTEIHOCT Ha KPYIWIORI COPTOBC. OPHCATICHH Ha JTOJICRA AOUIORKA
BA29 pin kpyuesa nopioxka Ol 1F333, npy NOACKH YCI0BHS,
3 VeTaHOBSBAHE YYBCTBHTCIHOCT HA KPYIIOBH COPTORC. NPHCAIEHH 11a HONEBA NOLT0NKA
BA29 i Kpymesa 1o110kKa Ol 17333, pH KOHTPOIHIPARIL N CIOBIL
o OnpedensHe CTENEH Ha Hamalenuce 1o JQMCTA, (1P COPTOHOLIOKKOBH KOMOHHAUHK
1pUCAIEHH HA JUONEBA NOTOKKA BA29 u Kpywiosa LO/LTOKKA OHF333;
e VCTanoBsiBaHE CTENEH Ha HaMajeHHE MO JACTOPACTH 1pH COPTOTIOLTORKOBH KOMOUHAIMH
HPHCAZCHH Ha JHONEBA 110II0KKA BA29 1 Kpymosa Ho10/ARKL OHEF333:
¢ Oupedc:siHE MACTO Ha JI0KAIM3NPAHE HA nopeiaTa o1 DAKTCPIsATa Frwinia amylovord;
o [IpovuBaHe peakumusira Ha KpyuioBi COPTORC CupaMo JIRa PA3iMYHK (aMa Ha paxTepHaTa
W KOMOMHANH 0T TAX!
o [lpocieasBane BIMSHWETO HA TOLIOKKAIL BLPNY CTeleliid 1 UYBCTBUTCAHOCT HPH
COPTOTOIONKKORN KOMOHIALMK,
3. Onpeiensne Ha epexTUBHOCTIA HA CHCTCMHU ¥ KOHTAKTHW (QYHTHLMAM, B YCIORHA n
vitro 3a 1ipeBeHIINA H KOHTPO. Cpeilly Erwinia amviovora:
4. 1lpoyuBaHe ¢(eKTHBHOCTTA HA Suocrimyiaropa PeronaanT.
MacneapaHiATa ¢a MPOBEACHH Npes neproia 2015-2019 1. B 1aboparopusta 0o GUTOLATOIONHS 1
B eKCIICPMMCHTAIHUTC 0a3w Ha Wrcturyta no Osoimapcrso. p. [InoBaWB KaTo €& OTHETCHH
CHEAHHTE [TOKa3aTein:
e YyBCTBHTEIHOCT HA  KPYWOBH COP YOHO.LIOARKOBH  KoMOunaun  1pH I0TCKM

veioBHa. 3a 1eNTa ¢ Ch3TaIeHa KpYHona rpaidia. 3 onitra ¢a BRIOUEHH 23 KpyiOBH
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COpTa. HPHCAACHH BBPXY JBE JIOLTOKKH. KAKTO 1 5 0T COPTORETE OTITCIaHN Ha coOCTBEH
kopeH. 3acazenn ca 1O 5 appBera B LOBTOPCHIC OF BCAKA COPTOINOLTONRKOBA
KOMOUHALMS. BBIHMKBAHETO U PA3BHTHETO HA OTHCH APHIOP 1IPH NONCKK YCIOBIS TIP3
nepuoia 2015 - 2019 roauna ca OUCHCHH no Van der Zwet i koaektus (1970) USDA
{(United States Department of Agriculture).

YyBCTBHTEIROCT Ha KPYHIOBH COPTOTIOLIOKRKOBH KOMONIHAIHY PH KOHTPO.ITHPAHH
yCJIOBHSL.

OTyeTeHH ¢a CTENCH Ha HaNaleHUe No JIHCTa (%) # CTelCH HA HanageHue 1o JCTOPacTH
(%). 3a ch3iaBafe HA M3KYCTBCHA HHPERITA ca I3N0 BN mamosere lam £a3325 -
w30sMpaH oT AOBJIKa Ha 16.05.2013r. B rp.lletpus u llam Fa3345 — g3oipail oT Kpylia
na 27.06.2013r. B rp. BoTeprpat. 3a ycraHOBABAlC AALAACHHETO 110 JIHCTA Ca HalpaBeHH
4qpe OTYMTAHMS B AUHAMMKA 38 BRIHHKHAIATI uEGeKIHL. CHOTBETHO HA acceTit i
HeTHAIECCTH JICH CHE MIKVCTBCHOTO 3apasfasane i pacteHnsiTa. HyRCTBITCIIOCTTA €
oT4eTeHa 110 5 cTeneHHaTa cKa’ta Ha Zeller et al. (1990). 3a npocie/sBaue IMHaMnKaTa Ha
pasguTHe Ha fosecTra ciael NIPEMUHABAHCTO HA DAKTCPUUTE B JETOPACTHTE € HaNpaBeHo
OTYMTAHE HA JBAJCCET W TIETHA JIEH el H3KYCIBCROT0 gapassasane. OHOKAPABARETO Ha
cANOIO/ MM TIPHPACT 3a BCSAKA COPTOHOLTOMKORY KOMOMTIAIS W OTUYHTAHCTO Ha
MPEKHTC, BULMMH 3aryOoM c1el HHOKYnaumst1a ¢a wae et 1o gopmysiara: X=a . 100/A.
CTeiedTa Ha ONOXKapsBaHe Ha JCTOPACTHIC € ONpeAeIcHA B 3aBUCHMOCT OT HPOLCHTA
3apa3eHa 4acT OT NEeTOpacTa i Bb3 OCHOBA Ha TO3W TIOKA3aTe.l COPTOBETE ¢a PaspelcicHi
B TPYIH CIIOPE/L [TeT CTENCHHaTa CRald Le Lezec ctal. (1997)

Bansinue Ha MOAI0KKATA BLPXY CTENCHTA HA HYBCTBH re.10CcT HA COpPTOBETE, €€l
H3IKYCTBEIO 3apa3siBaHe,

3apa3fABaHETO M OTHHTAHETO HA peiyiild M ca HalpasCclll KaKTO B OOKCAHWTC 33
COPTOHOLIOKKOBHTE KOMOUHAINL € KOWTPOTRPAITH YCIOBI.

WsmirBane Ha XHMHYHI i GHOJOrHHIN CPEICTRa 33 korrpoa na Erwinia amylovora.
V3nMTaHU ca CACAHHTE XHMHYHE CPCACTBA 33 KOHTPO-T HA Erwinia amylovora B B BATPO
yciorus - bOpAo MHKC 20 BIT ( 200 r/Kr MeAHOK&ILACH cvidpar) B KOHLEHTPAUNUS 0.6%
pa3tsop: PyHrypay S0 BII (87.7% MclcH NHIPOOKCH L) B ROHICHTPALNA 0.15% pastBop:
Asmer ®aam (800 rp/kr goseTis — ATyMHHHI), B KOHUCHTPALN 0.3% pasTBop: Asdu
Jlyno (350rp/kr mankouet, 350rp/xr QoleTHn — ASTVMHHHIL). B KOHUEHTpauHs 0.35%
paTBoOp OT fperapara: Iurau M 45 (800rp/kr vagkoled) B konnenrpauus 0.3% parTBop.

”DO}"IBGHCTO HA RBLIMOKITOCTHTE 3 OuoorHuell Kowrpo.l v HPOBUICHO Upes 1pHNaraHe
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Ha BuocTMysaTopa PeroiuiaHT. JIaHHHTE OT NPOBEJICHHTC HaOMOHEHHs W AHAINIH Ca
oGpaloTeHn upe3 CTATUCTUIECKA codrryep IBM SPSS Statistics 19 1 Analysis ToolPak 8
MS Excel. Hissbpiuenn ¢a e;inodakTopen THENepeHonei QIELII. KATO € H3H0/13Ban TeCTa
na Jvukau (Duncan's Multiple Range Test (MR 1), MBuoirnpainre MeTolt ¢d oilcanH
MO;IpOOHO M HATHLIIHO CHOTRETCTBAT Ha [OCTABCHUTE 1L/ 1 31ati Ha pazpaboTKaTa.

4. Ounar;1eenocT ¥ ApeacTaBine Ha foaydeHure pesyirari.
JIHCePTALHOIIKAT TPYL € panucad BbpXy 129 cipaniigs. ooocoael ¢ B 8 paj/ieia. KOUTo ¢d
TOYHO ¥ SICHO KOHKPETH3IMpPANH. Mudopmaumnsta B HACTOALIATY puspadorka ¢ o6obuiena B 20
raBryun. 22 OpUrHHaiEM CHUMKH H 13 ¢purypn. Hasmunero na HOTAT CHUMKOB MATEpUaAl B T1aBa
«PesyaTaTH H O0CHKIARHEY A0Ka3Ba AOCTOBEPHOCTTA Ha HONYYCHHTE HAy4HW pe3yaTdaTH. B
paipaboTKaTa ¢a RKIKOUCHH aBagecet W MeT OF HaH-1HPOKO JACTBICHIIC B HIPOH3BO/CTBOTO
KPYWOBH COPTOBE HPHCAICHH ua ABe NOUIOKKH, KOMTO CC H3NOIIBAT B Hauara crpasa.
[pocie/icHH ca TEMIOBETE T3 pasBuTHe Ha fonecTTa [1pH paiiyiUIe COPTORE. Y CTaHOBEHO €
BIMANHETO HA NOATOKKATA BBPXY CTCICHTA 12 9VBCTBHTEIHOCT ClIelL HIKYCTBCHO Japazssaue ¢
OUHEH NPHTOP NIPH et copTa. B in v itro YCIOBIS Ca H3HITARTT XINOTHI HpetiapaTh CPELLY OrHeH
npurop. B paspadoTkata € prOoueH Ouoperyiiap Peroutant. kato GHOIOIMUCH Tpenapat cpeuty
narorena.

M3non3saiy ca MOAXOIAIM CTATHCTHHIECKH MeTOMM # codTyep 34 aHalin3 Ha noayucHuTe
pe3ynTaTi.

5, O6cLKAAHe HA Pe3yITaTHTE H H3moJ3sana aureparypa.

B pesy;iTaT Ha HacTOALLATA paspaGoTka Ca OUEHCHH JafeceT M OeT copra KpyWH el
W3IKYCTBCHO 3apa3sBane ¢ MCCTHH [aMope Ha OaKTepusTa Erwinia amylovora.  3a BCEKH
y3ciie/Bali COPT ¢ YCTaHOBCHa CTCNCH 1 yanajieHne 1o JeTata. Crenel HanalcHue no
JeTOpacTH W pa3sBHTHE Ha GakrepuirTa A0 NOLTOKKA. Mawbhpuich ¢ 0TOOp Ha COPTOBE,
UPHTEKABAULA TOICPAHTHOCT KbM OaKTepuaIHoTo 3adoispane. VeTaHOBCHA € pasiMKara BbB
BUPY:IETHOCTTA Ha pasantty wioaath ot Emvinia amylovora ¢ WAKVCTBEHO 3apa3saBaHe, KakTo
M BUPYJICTHOCTTa 1A cMecel MHOKYIYM  OF  Qariepisiid [IpocaeicHo ¢ JeficTBUCTO HA
GuoctuMyaarop Peroniant B ABC KOHUICHTPAIMH. KATO HILIYKTOD I HMYH MTETA.

VuTepnpeTalusTa ia noayeHHTe PE3Y/TATH NMOTBLPIKIABA. UC coprorere JI-p Wyn I'oito #
XKubapnosa MacI0BKa npucaJeHu Ha BA?29 ca TOICpaHTI{ Ha 3a0014BaHCTO, & copTbT bockosa
MACHOBKA € CHIIHO YYBCBHICIICH. Or Buaa Erwinia amylovord ¢e Cpemar mamone. KOHTO Bapupar
N6 OTHOIEHHE HA BHPYIJEHTHOCT. AHAIHILT HA [OAYUCHUTE PC3YITaTi NOTBBPKIARA CBINO TAKA.

ye npu CMCCBaHe Ha JIBd mamMa ot 6aKTepnma ce yﬁemmana nupyr:en’mocr'ra Ha WaMOBETC.
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NOTBBPAEHO C BIMSHICTO HA MOTI0KKATA BBPXY CTCICHTA 1A YYRCTBHTEANOCT OT HAKTEPHAIHOTO
saGoassate, [osiyueHuTe pe3yiTaTH B CICACTBHE pa3paboTKaTa Ha AHCCPTAKOHRUA TPYA WMar
NPAKTHYECKO 3aHYCHHE, THii K&TO JaBaT WH(OPMALMA 33 TONCPAHTHH COPTOBE KbM fosiectra,
MOAXOMSIM 32 OTTJIEXIAHE B CTPAHATA, M3MUTAHO C AcifCTBEETO 1A Me (K lipenapaTti. KOWTO
MOTET 12 C& H3TOA3RAT KATO NPEBAHTHRIE MAPKA Cpetily GARTCPHA IO O 3a00IABAHC B OBOLIHHTE
rpaantiu.

Haton3eany ca 166 TUIepaTypHH H3TOUHHKA. OT KOHTO CaMo Tpst Ha GhITapeKH C3UK. KOCTO
70Ka3Ba 3HAUYHMOCTTA Ha paspaboTBanus NpodIIeM B CRCTOBCH vanad. JloOpara HHPOPMHPAHOCT
Ha JIOKTOPAHTA 1aBa BB3IMOKHOCT 32 HPCUH3HA UHTCPIPCTALNS 113 IHOIBANKTE JIHTEPATypHA
Wyrournuy. Msnonspamara JMTepatypa € B VHHCOH € [IOCTABCHHTC LEiM H 3ala4H B
AMCEPTALHOHHUS TPYA. HayusaTta MHTEPTIPETAUNA H HAYTHUA CTH-T 1A W3arane Ha marepuaia ¢
10KA3aTeiCTBO 38 BHCOKATA CTENCH HA H3YUCHOCT Ha 1po6aeva i 101hIRAHETO MY € HOBH 3HAHHUA
M u3ciIeABanus OT AOKTOPAHTa.

6. [lpunocH HA AHCEPTAUHOHHHH TPYA.

Pesynrarute OT MPOBCACHUTE Hic:1enpanus ca oboduienn B 15 13s0aa H Aasat OCHOBAHHMC Ja CC
opMmyTHpPaT KaKTO MpUHOCH € OpHTHHAAEH W NOTBHPIUATEICH XAPARTCp. TaK M UPHHOCH ¢
HPHIOKEH XapaKTep.

Hayunn fipuHocH

TipasocH ¢ OPHIHHAJNEH XAPAKTEP:

e 3a mbpBH OBT B CTPaHATa ¢4 OUCHEHU [maiccet W OHCT COPTA KPYINH CIe] HIKYCTBEHO
3apa3sBaHe ¢ MECTHH aMoBe Ha gaxtepusta Erwinia amylovora.

¢ 3a BcekH COPT ¢ YCTAHOBEHA CTENCH Ha HalaicHue 1o JMCTATA, CTCICH HA HANAUACHHC 1O
eTopacTH ¥ pa3BUTHE Ha baKTepHATa 10 NO1I0KKAL

e M3pppmen ¢ OTOOp Ha COPTOBE. TPHTEAABANW TOIEPAHTHOCT KBM  OAKTEPHATHOTO
3a00MSBaAHC!

e YCTaHOBeHa € Pa3;IuKara BbB BUPYICTHOCTIA Ha pas Ui {301aTH OT Erwinia amylovora
cfiel M3KYCTBCHO 3apajgBaHe. KakTto M BHPVIIETHOCTTE  HA  CMECEH  MHOKYIYM Ol
OaK1cpHATaL

e llpocieneno ¢ AcHCTBUCTO HA GrocTuMy:iaTop PEroniant 8 JIBC KOHICHTPALtH. KarTo

HHAYKTOP HA HMYHHTETA.



Tpunocn ¢ NOTBLP/AMTE/ICH XapaKTep:

¢ [forpHpaeno. € He COPTORCTE J1-p Kyn Thodo n JKndapiiosa Mac/I0BKa (prcaiedu Ha
BA29 ca tonepadTHu Ha 3a0ojspanero. 4 coprhT BocKora maciopka ¢ CHIHO
YyBCBHTEIICH,

e TlorsnpneHo, ¢ 4¢ OT BHIA Erwinia amylovora ce cpeiiial 1aMoBe, KOH1o papupar 110
OTHONTCHHE HA BHPYJICHTHOCTL

e TloTeBpcHO €. Y¢ TpH CMecsane na JHaMa 0T OAKTCpHATa  ce  VBCAMMARd
BHUPYJICHTHOCTTA Ha LIAMOBETE,

o TlorBbpIcHO € BIAMAHKCTO HA [OLIORKATA BLPXY CTelcHTa Ha 4YYBCTBHTCIHOCT OT
BakTepUATIIOTO 3a001ARANC,

Hay4uo-1pi0kHH HpHHOCH

e  VCraHOBCHH Ca TONEPAHTHH COPTOBE, MOJXOIANLH 34 oTriiek;/1ane B CTPAHATE]

e YCTAaHOBEHO €, e COPTOBETE NPHCANCHH HA [HOJICHA FOIOKKA €A 1O -4YBCTBHTEIHH KbM
paxTepnaoro 3abosnaBane, B cpapHelie C TCIM HPHCICHH HA KPYIoBa HOUIOKKD
OHF333;

e Oieneno € JeHCTBHETO HA MEHW Tpenaparh. KOMTO MOraT ja ce M3moT3Bar KaTo
fIpeBatTHBHA MAPKA Cpetlly fakTepuaHOTO 3a00IABAHE B OBOLLHITC IPAARHIL.

MocouchiTe OT TOKTOPAHTA HIBOH H TIPHHOCH ACHO AEMOHC TPHPAT HayHHaTd i Hay1no-

NPHIOKHA 3HAUAMOCT HA 1IPOBCIACHMTE W3CACABAHNS 1 HOIYUCHHTE  pesysrarH. KOWTO

TIPEACTARIABAT COJIM/HA OCHOBA 328 CAeABALIH [IPHIOKCHNA.

7. Kpuruyan 6¢/1exKN 0 BHIPOCH.
Jlonycnary €a TCXHMYCCKH TIPCUIKH panp. (c1p. 100 CHHMAK Tsiantos. Psallidas,. (2004)
HEMPABUTHO UUTHpaHE Ha HAKOH aBTOPH) OT HEIHAUUTEICH NAPAKTEP. KOWTO He namadBar
HAYUHATa 3HAUUMOCT HR JIHCEPTAlMOHRNS TPYA H NOCTUCHATHTE HAYHIHH PCIYIITATH M TIPUHOCH.
Bnnpocn:

1 AHATH3HT Ha JATEPATYPHHTE W3TOUHHIM NOKA3RA. HE PA3MPOCTPAHSINETO Ha foaecTTa #
npesoca Ha Erwinia amylovora, TOCpeiCIBOM HACCKOMH ¢ 1IPHCMA KATO BEPOSTHO HaH-
RASKHITST HAUMH 33 €CTECTBEHO PaiNpOCTpanieline na jarorelia B nojckn venosus. Haare
13t MHBOPMALHA 32 BHAOBHS CHCTAB HA APeICTABHTL IMTC OT KAac Insecta NPe3 OTACTHUTE
FOAHHH Ha TPOYUBAHETO?

2 OF Kbje € BIeT NTOCATHUHHIS MaTepran 3a ch3lanatic il omrrnara rpajguna?
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3. Kou Qaxropu cnopel Bac OOYCIABANT TOIAMO BApHpanc B crefenta Ha HAllWICHUE 110
AMCTATa CNeJl M3KYCTBEHO 3apassiBane ¢ . amylovora wa COPTOBE, TPHCAIEHH BBPXY
nosutoskka BA29, npe3 OTHETEHHTE NTEPHOLM HA eCeTH 1 HCTHAICCCTH JICH IPH COPTOBLIT
Panna boaspka (46.6%-100%) u [Tac Kpacan (33.3%-100%) 7 (rada. 1)

4. Kow cmopen Bac ca CTpyKTYpHHIC H GUOXHMUUHE OCOOCHOCTH R JIMCTaTa. KOATO
0BSCHABAT PA3THHHATA BH3NPUSMIHBOCT KDM natoretnara? { ¢Tp. 67)

5. Ha kaxBo crmoped Bac ce Ibiiy pazaiHala CTEMEH HA YYBCTBHTENHOCT WO JMCTATA 1IPH

Copra Afar @erel. fieTHAlCCC SQHH O CHCL HIKYCTBCHOTO  3apassBaic ¢ Erwinia

amylovora? (Canvka 6).

8. [lyfaukysaun CTaTHH H HHTHPAHHSA.

BLB 8Pb3KA C JIMCEPTALMOHHMA TPY.1 ¢4 npe/ieTaBenn 3 nyO KA. Ha KOUT0 AOKTOPAHTRATE ¢
[LPBH aBTOP . KAKTO Ce1Ba.

1. Alexandrova, D., & Dzhuvinov, V. (2017). First results of five pear cultivars after
artificial inoculation with Erwinia amylovora (Burrill). Journa! of BioScience & Biotechnology.

2. Anexcauaposa. Ji.. & Hasiapos. 1. (2019). XuMuyHa CpeICcTRA 33 KOUTPOI € Erwinia
amylovora (Buril}) B in Vilro yCi10BHS.

3. Aleksandrova, D., Chavdarov P. & Nesheva M. (2020). Fire blight susceptibility of pear
cultivars grafted on OHF 333 rootstock. (in print)

1 rTupaiiis OT JOKTOPAHTKATA HE €4 THOCOUCHI,

IlpeacTapcHUST apTOpepepaT OTpa3ssa  OOSKTHBUO ¢ [PYKIVPATA 11 Ch/LPRAIMETO 112
AMCepTALMOHHUS TPYL.

3AKJIOYEHHE:

B13 OCHOBA HA HaydeHHTE H HPHIOWKCHHTIC. OT AOKTOPAHTKATa., PatiHYHH MCTO/H HA
WicAe1Bate, NPABUIHO M3BEACHHUTE CKCIICPUMENTH. Hanpaseiurre 0000UIEHHS H H3BOAH CUHTAM.
ye MPeACTABEHUAT AMCEPTALHOHCH TpyZ OTTOBaps HA W3HCKBAHHATA Ha 3PACPDE n Tipapuinnka
Ha HUrcruryra 10 OBOWAPCTBO KbM CCA 3a HETOBOTO HPHIOKCHUE, KOSTO MH 1aBa OCHOBAHKC
11a ro otiens TIOJTOXKHUTEJNHO.

flosgoasBaM CH [a [PEIIOKA HA HOMHIACMOTO Havano AypH ChIIO 7@ [AacyBa
NOAOKHTETHO M Aa Npuchau na Jiugua Bachnesa AJckcari1posa oOpasopaTe;inara H HaytHa

crencH “0okmop” N0 Hay4HaTa CICINaTHOCT PacTutenia zauta’ ( duTonaToNOrH).

v
Mara: 03.11.2020 . PEHEH3ENT: 1o 1-p Karst TPeHUEBA (covemineannene C,a-!)
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1. Brief introduction of the candidate.

PhD student Diana Vasileva Alexandrova graduated from the Rachelor's Degree in Agronomy
and Plant Biotechnology at the Agricultural University. Plovdiv in 2012, In 2014 she reccived
2 Master's degree in Plant Protection from the Agricultural University, Plovdiv. From
07.04.2014 until now she works at the Institute of Fruit Growing, Plovdiv, as an assistant in
Phytopathology, where che is a doctoral student in independent training. The research activity
of the doctoral student is related to fruit plant diseascs. diagnostics. isolation and
identification of phytopathogens.

In the period 2014 - 2019 there are successively the following specializations and
participations abroad:

« 2014 - ] month - Research Institute of Horticulturae. Skierniewice. Poland - Major discases
of stone fruit species;

. 2015 - 1 week - Agroscope, Wadenswil, Switzerland Molecular diagnostics of diseases:

« 2018 - | week - Research Institute of Horticulturac. Skierniewice. Poland:



<1019 - | week - “The 3rd Symposium on Fxchange and Cooperation 10 Enhance [nnovation
for Agricultural Science and Technology in South & Southeast Asia. Zhaotong City of

Yunnan Province.

Diana Vasileva Alexandrova is enrolled in a doctoral program of independent preparation
under the doctoral program “plant Protection” (phytopathology in 6.2 "Plant Protection” {
NoRD- 05115/13.06.2019) at the Institute of Fruit Growing, Plovdiv and the term of training
three years. After the implememation of the individual curriculum, doctoral student Diana

Alexandrova was expelled with the right to defense by order RD - 03156 ¢ 25.06.2020.
2. Relevance of the problem.

Fire blight is one of the most dangerous diseases registered in Bulgaria and in the world. It is
caused by the bacterium Erwinia amylovora (Burrill., 1880) and in case of strong
multiplication leads to partial or complete drying of the trecs, reduction of yields and lower
quality of production. The relevance of the problem of the present development 18 a
consequence of factors conditioned by a number of proven and indisputable facts: a wide
range of hosts, rapid spread. and difficult control of the pathogen. The analysis of the
literature sources shows the importance of the developed problem. Successiul disease control
is related to the need for a comprehensive approach to activitics and activities, including
selection of resistant or tolerant varieties and rootstocks in accordance with health status and
timely agricultural techniques, prognosis and proper diagnosis of the discase. the use of
chemicals or alternatives. Free trade on the European market is a prerequisite for the entry of
pests, as Bulgaria trades with a wide range of producers and importers, both from Europe and
from other continents, and in addition to rain, wind and insects. the bacterium Frwinia
amylovora (Burmill., 1880 ) can be spread through agricultural machinery, vehicles and
contaminated fruit. It penctrates the plant through patural openings or injuries caused by
insects or those caused by adverse weather conditions, The use of infected propagating
material or propagation of such species is also a great risk for transmission. The disease can
also be transmitted with cutting tools when performing various manipulations without
disinfection. Pear varieties have been shown to be susceptible to Erwinia amvlovora (Burril).
The different varietal susceptibility to fire blight proves the need to expand studies related to
the resistance of varieties, rootstocks and breeding materials, resistance to hybrids and

improvement of disease control methods. The topicality of the problem of the present work is



presented in detail in the chapters "Introduction” and "Litcrary review”, in which the necessity

of the development of the present dissertation is clearly substantiated.
3. Purpose, tasks, hypotheses and research methods.

The aim of this dissertation is to study the reaction of pear varietics gratted on two rootstocks
to the bacterial disease fire blight - by establishing the degrec of susceptibility to two strains
of the bacterium and a combination of them and celection of control drugs against Erwinia

amylovora. The tasks of the dissertation are clearly formulated and arc aimed at:

| Determination of susceptibility of pear varietics grafted on quince rootstock BA29 or pear

rootstock OHF333, under field conditions:

2. Determination of susceptibility of pear varieties grafted on quince rootstock BA29 or pear

rootstock OHF333 under controlled conditions;

« Determining the degree of attack on the leaves. in case of varietal rootstock combinations

grafted on quince rootstock BA29 and pear rootstock OHF333:

« Determining the degree of attack on shoots in varietal rootstock combinations grafted on

quince rootstock BA?29 and pear rootstock OH F333;
« Determining the location of the damage from the bacterium fmwvinia amylovorda.

« Study of the reaction of pear varieties 10 (WO different strains of the bacterium and a

combination of them;

. Monitoring the influence of the rootstock on the degree of sensitivity in varietal rootstock

<

combinations;

3 Determination of the effectiveness of systemic and contact fungicides, in vitro for

prevention and control against Erwinia amvlovora:
4. Study thc effecuiveness of the biostimulator Regoplant.

The research was conducted in the period 2015-2019 in the laboratory of phytopathology and
in the experimental bases of the Institute of Fruit Growing. Plovdiv. taking into account the

following indicators:

Sensitivity of pear rootstock combinations in field conditions.



A pear garden has been created for this purposc. The experniment included 25 pear varieties
grafted on two rootstocks, as well as 5 of the varieties grown on their own roots. Five trees are
planted in repetition of each rootstock combination. The occurrence and development of fire
in Polish conditions in the period 2015 - 2019 were assessed by Van der Zwet and team

(1970) USDA (United States Department of Agriculture).

» Sensitivity of pear rootstock combinations under controlled conditions.

Leaf infestation rate (%) and shoot attack rate (®o) were reported. The strains Ea3325 -
isolated from an apple on 16.05.2013 were used to creatc an artificial infcction. in the town of
Petrich and Strain Ea3345 - isolated from pear on 27.06.2013. in the town of Botevgrad. To
establish the attack on the leaves. two reports were made in the dynamics of the infection. on
the tenth and fifteenth day after the artificial infestation of the plants. Sensitivity was reported
on a 3-point scale by Zeller et al. (1990). To monitor the dynamics of the development of the
disease after the passage of bacteria in the shoots, a report was made on the twenty-fifth day
after the artificial infection. The burning of the one-year arowth for cach rootstock
combination and the reporting of the direct, visible losses after inoculation are calculated by
the formula: X =a. 100/ A. The degree of burning of the shoots is determined depending on
the percentage of infected part of the shoots and based on this indicator the varieties are

divided into groups according to the five-point scale Le Lezee ¢t al. (1997).

« Influence of the rootstock on the degree of susceptibility of the varieties after artificial

infection.

Infection and reporting of resuits were done as described for the rootstock combinations with

controlled conditions.

« Testing of chemical and biological agents for the control of Erwinia amylovora. The
following chemical control agents for Erwinia amvlovora were tested in vitro: Bordeaux mix
20 VP (200 g kg copper-calcium sulphate) in @ concentration ot 0.6%« solution: Funguran 50
VP (87.7% copper hydroxide) in a concentration of 0.15% solution: Aliet Flash (800 g 7 kg
fosetyl - aluminum), in a concentration of 0.3% solution; Alfil Duplo (350 g/ kg mancozeb.
350 g / kg fosetyl - aluminum), in a concentration of 0.33% solution of the preparation: Ditan
M 45 (800 g / kg mancozeb) in a concentration of 0.3% solution. The study of the possibilities

for biological control was conducted by applying the biostimulator Regoplant. The data from



the conducted abservations and analyzcs were processed using qatistical softwarc IBM SPSS
Statistics 19 and Analysis ToolPak in MS Excel. One-way analysis of varnance was performed
using the Duncan's Multiple Range Test (MRT) and the methods used are described in detail

and fully in line with the objectives and objectives of the development.
4. Visualization and presentation of the obtained results.

The dissertation is written on 129 pages and is divided into 8 sections. which are precisely and
clearly specified. The information in this paper is summarized in 20 tables, 22 original photos
and 13 figures. The presence of rich photographic material in the chapter “Results and
discussion" proves the reliability of the obtained scientific results. Twenty-five of the most
widely used pear varieties grafted on two rootstocks. which arc used in our country, arc
included in the development. The rates of disease development in different varieties were
monitored. The influence of the substrate on the degree of susceptibility after artificial
infection with fire in five varictics was established. Chemicals against fircburn have been
tested in vitro. The bioregulator Regoplant is included in the development as a biological
preparation against the pathogen. Appropriate statistical methods and software were uscd to

analyze the resuits obtained.
5. Discussion of the results and used literature.

As a result of the present study, twenty-five varieties of pears were cevaluated after artificial
infection with local strains of the bacterium Erwinia amylovora. For cach studied variety, the
degree of attack on the leaves, the degree of attack on the shoots and the development of the
bacterium to the rootstock were established. A selection of varieties with tolerance to bacterial
discasc was performed. The difference in the virulence of different isolates of Erwinia
amylovora after artificial infection was found. as well as the virulence of a mixed inoculum
from the bacterium. The etfect of the biostimulator Regoplant in two concentrations as an
inducer of immunity was monitored. The interpretation of the obtained results confirms that
the varieties Dr. Jules Guyot and Gifard's olive grafted on BA29 arc tolerant to the disease,
and the varicty Boskova maslovka is very sensitive. Emvinia annvlovera strains are found to
vary in virulence. The analysis of the obtained results also confirms that when mixing two
strains of the bacterium the virulence of the strains increases. the influence of the substrate on
the degree of susceptibility to the bacterial disease is confirmed. The results obtained as a
result of the development of the dissertation have a practical cignificance, as they provide

information about tolerant varictics to the diseasc. suitable for cultivation in the country,



tested the action of copper preparations that can be used as @ preventive measure against
bactcrial disease in orchards. 166 literature sources were used, of which only three n
Bulgarian. which proves the importance of the developed problem worldwide. The good
information of the doctoral student allows for a precise interpretation of the used literature
sources. The used literaturc is in unison with the set goals and objectives in the dissertation.
The scientific interpretation and the scientific style of presentation of the material 18 & proof of
the high degree of study of the problem and its supplementation with new knowledge and

research by the doctoral student.

6. Contributions to the dissertation.

The results of the conducted research are gummarized in 15 conclusions and give grounds to
formulate both contributions of original and confirmatory nature. and contributions of applicd

naturc.
Scientific contributions
Contributions of original character:

« For the first time in the country. twenty-five varieties of pears werce cvaluated after artificial

infection with local strains of the bacterium Erwinia amylovord:

+ Tor each variety, the degree of attack on the leaves, the degree of attack on the shoots and

the development of the hacterium to the rootstock have been established:
« A selection of varieties with tolerance to bacterial diseas¢ has been made:

« There was a difference in the virulence of different isolates ol Erwinia amylovora after

artificial infection, as well as the virulence of a mixed inoculum of the bacterium:

« The effect of the biostimulator Regoplant in two congentrations as dn inducer of immunity

was monitored.
Confirmatory contributions:

« It has been confirmed that the varieties Dr. Jules Guillot and Gitard's olive grafied on BA29

are tolcrant to the disease, and the variety Boskova maslovka is yvery sensiive;



« It has been confirmed that strains of the species Frwinid wiylovora oceur that vary in tcrms

of virulence;

« It has been confirmed that mixing two strains of the bacterium increases the virulence of the

strains,

« The influence of the substrate on the susceptibility to bacterial discase has been confirmed.

Scientific and applied contributions:
. Tolerant varictics suitable for growing in the country have been established,

« Varicties grafied on quince rootstock were found to be more susceptible to bacterial disease

than those grafted on pear rootstock OHF333;

« The effect of copper preparations that can be used as a preventive measure against bacterial

disease in orchards has been evaluated.

The conclusions and contributions indicated by the doctoral student clearly demonstrate the
scientitic and scientific-applied significance of the conducted research and the obtained

results. which represent a solid basis for further applications.

7. Critical remarks and questions.

Technical errors have been made, e.g. (p- 100 photo; Tsiantos. psallidas,. (2004) incorrect
citation of some authors) of insignificant nature, which do not reduce the scientific

significance of the dissertation and the achieved scientific results and contributions.

Questions:

|. Analysis of the literature shows that the spread of the disease and the transmission of
Erwinia amylovora by insccts is considered to be probably the most important way for the
natural spread of the pathogen in the field. Do you have information on the species

composition of the Insecta representatives during the different years of the study?



3 Where is the planting material taken to create the experimental garden?

3. Which factors do you think cause a large variation in the degree © { infestation on the leaves
after artificial infection with E. amylovora of varictics grafted on rootstock BA29, duning the
reported periods of tenth and fifteenth day in the varieties Early Rolyarka (46.6% - 100% ) and

Pas Krasan (53.3% -100%)? (Table B

4 What do you think are the structural and biochemical features in the leaves that explain the

different susceptibility to pathogens? (page 67)

5. What do you think is the reason for the different degree of scnsitivity of the leaves in the

Abbot Vettcl varicty, fificen days after the artificial infection with Erwinida amylovora?l

(Picture 6).
8. Published articles and citations.

In conncction with the dissertation. 3 publications are presented. of which the doctoral student

is the first author, as follows:

1. Alexandrova, D., & Dzhuvinov, V. (201 7). First results of five pear cultivars after artificial

inoculation with FErwinia amylovorad (Burrill). Joumnal of BioScicnee & Biotechnology.

2. Alexandrova, D., & Chavdarov, P. (2019). Chemical controls with Erwinia amylovora

(Burill) in vitro.

3. Alexandrova. D., Chavdarov P. & Nesheva M. (2020). Fire blight susceptibility of pear

cultivars grafted on OHF 333 rootstock. (in print)

Citation by the doctoral student is not specified.

The presented abstract objectively retlects the structure and content of the dissertation.
CONCLUSION:

Based on the different research methods learned and applied by the doctoral student,
the correctly performed experiments, the summarics and conclusions made. | believe that the
presented disscrtation meets the requirements of ZRASRB and the Rules of the Institutc of

Fruit Growing at AA for its application, which gives me reason to rate it POSITIVE.
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positively and to awa
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