YHUBEP3UTET Y BEOI'PALY
IHO/bOIIPUBPEJHU PAKYJIITET
N3b0PHOM BERY

IIpeamer: U300p capagnuka y 3Bame 1 Ha paaHo Mecto ACUCTEHTA 3a y:xy HayuHy
obsact ®PUTONMATOJIOI'NJA

Ha ocnoBy uin. 8 IlpaBmiiHMKa 0 HAYMHY W MOCTYIIKY CTHIIAaba 3Bakba U 3aCHUBAHA
pagHOr OJHOCAa HacTaBHMKA YHuUBep3uTeta y beorpany, uwman 29. m 46. Craryra
[MomonpuBpennor Qakynrera YHuBep3utera y beorpany u omnyke M36opHor Beha Op.
300/1-3/3 o 26.10.2023. rogune, umeHoBana je Komucuja 3a mpumnpemMy u3BelITaja 3a u300p
y 3Bame 1 Ha pagHo mecto ACUCTEHTA 3a yxy Hayuny o6mact ®UTOITATOJIOTMNIA y
cacraBy:

1. np WBana Buro, penoBuu npocdecop YHausepsurera y beorpany -
[ossonpuBpenHor dakynrera (yxa HaydHa oonact Purtonaronoruja),
npenacenanajyhu,

2. np Anekcannpa bynajuh, penoBau npodecop Yausepsurera y beorpany -
[TommonpuBpennor dakynrera (yxa HaydHa odbnact duronaronoruja),

3. np bpankuna [lemwuh, Hayuynu caBeTHHK MHCTUTYTA 32 IECTULIUAC U 3AIUTUTY
KUBOTHE cpenuHne, beorpan (yxa HaydHa aucuumiinHa duronaronoruja).

Ha ocnoBy oapnyke pnekana IlossonmpuBpenHor Qakynrera YHuUBep3uTeTa Yy
beorpany (6p. 291/1 ox 26.10.2023. roz.) pacnucaH je KOHKYpC KOju je 00jaBJbEH y JIHCTY
,LlocmoBu* O6p. 1065 ox 08.11.2023. roaune, a mociue mperiiea KOHKypCHE JOKyMEHTaIuje,
Komucwuja nognocu cnenehu:

MN3BEIITAJ

Ha pacnmcanu xonkypc 3a uz06op y 3Bame u Ha pagHo mecto ACUCTEHTA 3a yxy
HayyHy oOmact OUTOITATOJIOTUJA, npujaBuo ce jenan kanaupar, Huna Byuxosuh,
aurut. uHK. (nmpujasa 6poj 291/3 ox 20.11.2023 roaune). V3 npujaBy, y CKiaay ca ycIOBUMa
KOHKypca, kKauauaar Huna Byukosuh mocraBuia je cienehy qokymeHTanujy:

1. Buorpadmuja (ca npunosuma: 1. M360pu y uctpaknBauka 3Bama; 2. JJoka3 o 00jaBeHUM
U CAONIUTEeHUM Hay4YHHUM pajgoBuMma; 3. J[oka3 o peleH3uju Hay4dHOT paja;
4. Opnyka o TmpuXBaTamy TeMe JOKTOpcke aucepramnuje; 5. Jlokasz o
yuemrhy Ha nmpojekTuma 1 ooymu; 1 6. [ToTBpaa o wiancTBy y JpymTBy 3a
3amtuty omsba Cpouje)

2. Cnucak pagoBa

3. lunoma o oarosapajyhoj crpyunoj cnpemu

4. U3Boa M3 MaTH4YHe KibUre pohennx

5. YBepeme 0 1p:KaB/baHCTBY

6. ITorBpa HAVIE:KHOT OPraHa 1a HUje MOJ HCTParoM

7. YBepemwe 12 je CTyleHT JOKTOPCKHUX CTyIHja



1. BUOT'PA®CKU ITIOJAIIA

Huna ByukoBuh je pohena 07.09.1984. romune y beorpamy. 3aBpmmna je X
Ocorpajacky rumMHasujy ,,Muxajino I[lymun®. IlosponpuBpennu ¢akynrer, YHUBEp3UTETA Y
Beorpany, Oxncek 3a 3amruty Ousba U mpexpaMOeHUX Mpou3Boa, 3appimia je 2016. ronune
ca ommtuM ycrnexoMm 9,08 (meser, 08/100). JlurutoMmcku pan mox HaswBoM: ,,IloromgHocT
pasMuYMTUX MpajMepa 3a crneunpuuny MoiekynapHy aerekuujy Monilinia spp.© ondpanuna
je ca ouenoMm 10 (mecer). JlokTopcke cryamje, cryaujcku mporpam: [losponpuBpenHe Hayke,
Monyn: @uromenuiuna, ynucana je 2016/2017. rogune nHa Yuuepsurery y beorpany -
[TosponpuBpennu Gakynrer.

Hakon ymuca Ha [OKTOpCKe CTyauje, CBOj HUCTPaXXUBAuKud paj obaBjba y
JlaGoparopuju 3a mocTxeTBeHy (Quromaronorujy, Karegpa 3a ¢urTomartornorwujy,
Yuusep3utet y beorpany - Ilossonpuspennu ¢akynrer. M3abpana je y 3Bame UCTpaKuBay
npunpaBHuk 14.09.2017. ronune, a y 3Bame uctpaxusau capagHuk 02.10.2020. ronuHe Ha
WNuctutyty 3a mectuuuae u 3amrtuty xuBotHe cpeaune (Ilpumor 1). Oanmykom HactaBHO-
nayynor Beha IlossonpuBpennor dakynrera Yuupepsutera y beorpamy Opoj 33/8-5.1 on
30.05.2018. romune omoOpeHa joj je u3paga IOKTOPCKE AMCepTalHje MOJ HaCIOBOM:
,PuronaroreHe ribuBe u3 (pammauja Botryosphaeriaceae u Diaporthaceae mpoy3pokoBaum
TpyJexHu 1iooBa jabyke y Cpouju®. CariacHOCT Ha IIpeuIor TeMe JOKTOPCKE JucepTaluje
nano je Behe Hayunnx obnactu OMOTEXHHMUYKUX Hayka YHHBep3uTeTa y beorpany Ha ceqHUIN
onpxanoj 12.06.2018. rogune (6poj 61206-2562/2-18) (ITpusor 4).

VY Toky nocananimer 0aBJbebha UCTPAKUBAYKUM paaoM, Huna Byukosuh, num. uax.
je y capaamu ca ApYruM ayTopuma oOjaBuiia WM caomiuTuia 22 paaa, ¥ TO TET U3
kareropuje M21, jenan u3 xareropuje M22, jenan u3 kareropuje M51, jenan u3 xareropuje
M33, ocam u3 kareropuje M34, jenan u3 kareropuje M63 u ner u3 kareropuje M64 (Ilpunor
2). ObaBuIIa je pereH3ujy jeIHor paja y dacomnwucy ,,Plant Disease® (BpxyHcku mehyHapoanu
gaconuc, M21, Ilpunmor 3). VYuectByje y wusBohewmy HacrtaBe u3 npeamera Ommra
¢uronaronoruja u Ilaronmoruja cemena Ha Ojceky 3a (QuUTOMENMIIMHY U U3 TpeaMeTa
duronaronoruja Ha OjceKy 3a paTapcTBO M MmoBprapcTBo. OCHM TOra, yU4ecTByje y U3paau
IWIUIOMCKAX W MacTep paJoBa M EKCIIEPUMEHTAIHOM JeNy IOKTOPCKUX JHCepTaIyja.
VYdecTBOBana je y jeqHoM MelyHapoJHOM MpojekTy koju ¢unHaHcupa EBpomncka yHMja y
okBUpy mnporpama FErasmus+ u aHraxoBaHa je Ha JEIHOM HAaIlMOHAJIHOM IMPOJEKTY
¢unancupanom y okupy nporpama UJIEJE donna 3a Hayky Pemybmuke Cpbuje. Y okBupy
nporpama EBporicke komucuje odaBuia je ycaBpinaBame y Jlucabony, [lopryranuja (Ipusor
5). Unan je pymTsa 3a 3amruty ousba Cpouje (IIpusor 6). ['0BOpH eHIIIECKH je3HK.

2. HACTABHA JIEJIATHOCT

Kanmunar Huna ByukoBuh ydecTByje y m3BOohemy HacTaBe u3 mpenmera Omiirta
®dutonaronornja u Ilatomoruja cemena Ha Ojnceky 3a (UTOMETUIIMHY U TIPEIMETa
duronartonoruja Ha Onceky 3a parapcTBO U MOBpTapcTBO. OCUM TOTa, YU4ECTBYje Y U3paAH
JTUTUTIOMCKAX W MacTep pajoBa, Kao M H3BONCHY EKCIEPUMEHTAIHOT Jella JIOKTOPCKHX
JucepTaiuja.

3. HAYUYHOUCTPAXKUBAYKA JEJATHOCT

VY Toky Aocagammer 0aBibewmha HCTpaKUBadKuM pajgoM Huna Byukosuh je y capaamu
ca JIpyruMm ayTopuma oOjaBuia WM CaomITWiIa 22 paga M TO TPH paja y BPXYHCKOM



Mmehynapogaom vaconucy (M21), aBa paga y BpxyHckoMm MmelyHaponHoMm yacomnucy - News
Item (M21/4), jenan pan y ucrakHytoM mehyHapomHom wacommcy - News ltem (M22/4),
jemaH paa y BPXYHCKOM YacONHUCY HAIMOHATHOT 3Hadaja (MS51), jemHo caommreme ca
MehyHapoaHor ckyma mramnaHo y nenuHu (M33), ocam caommTema ca melyHapogHor
cKyma mTamnana y u3Bogy (M34), jemHo caommuTeme ca CKyla HAlMOHATHOI 3HAydaja
mramnano y uenuHu (M63) u ner caonmrema ca cKyla HallMOHAJIHOI 3Hayaja mTaMiaHa y
uzBoay (M64) (Ilpunor 2). Ilpernen HaydyHOMCTpaXMBAYKUX pe3yiTaTa MpHUKa3aH je y
Tabenu 1. Ykynan koeduIilMjeH HaydyHe KOMIIETEHTHOCTH MCKa3aH Kpo3 KoedwuiujeHt ,,M*
uzHocu 37,75. Penensupana je jeman panx y dacomucy ,Plant Disease” (BpXyHCKH
mehyHapoaau yaconuc, M21, Ipwor 3).

Tabena 1. [Ipernen HaygHouCTpakuBaukux pesynrtara Huae Byukosuh

Kareropuja |Hayunm pe3yarar bpoj bpoj
paxoBa 0o10Ba

M21 Pan y BpXyHCKOM Mel)yHapoaHOM 4acomucy 3 24

M21/4 Pan y BpxyHckoM mehyHaponHom yaconucy -News 2 4
Item

M22/4 Pan y ucrakHyToM MelyHapoIHOM dYacomucy - 1 1,25
News Item

M33 CaommTeme ca CKyna MeljyHapoJHOT 3Hauaja) 1 1
MITAMIIAHO y [ETMHH

M34 Caonmrewse ca ckyna wehyHapomHor 3Hauaja 8 4
[ITAMIAHO Y U3BOJY

MS51 Pan y BpXyHCKOM 4acOIHCY HAIIMOHATHOT 3Ha4aja 1 2

M63 Caonmrere ca CKyla HaI[MOHATHOT 3HA4aja 1 0,5
ITAMIAHO y HEITUHH

Mo64 CaomnmTere ca CKyla HalMOHAJIHOT 3Ha4aja) 5 1
[ITaMIAHO Y U3BOJLY
YKYIIHO 22 37,75

4. IPYT'U BUJOBU AHI'A’KOBAIA Y HAYUHOUCTPA’XKUBAYKOM PAZTY

Ilpojexmu

VYuyecTBoBana je y mehyHapognom npojexty ,,Harmonization and Innovation in PhD
Study Programs for Plant Health in Sustainable Agriculture — HarISA®, xoju ¢unancupa
EBporicka yHuja y okBupy mnporpama Erasmus+, xao wian panne rpyne WP3 (moarpyna:
Plant pathology) on ¢pedpyapa 2019. no oxtobpa 2022. roause.

AnraxoBaHa je Ha Tekyhem mnpojekty ,,Rubbery taproot disease of sugar beet:
etiology, epidemiology and control“ (,,SUGARBETY®, ©Opoj mnpojekta: 7753882)
¢unancupanom y okBupy nporpama UJIEJE ®onna 3a nayky Penmyonmke CpOwuje, o janyapa
2022. roguse.

Ycaspwasarwe

VY oxBupy nporpama EBporicke komucuje ,,Better Training for Safer Food - BTSF*
kanaunaT Huna ByukoBuh je o6aBuia ycaBpiiaBame Ha Temy: ,,Plant disease outbreaks and
contingency planning - Session 5%, om 13. mo 16. jyma 2023. roaune y JlucaGowny,
[Toptyranuja.



5. 3AK/bYYAK U IIPEIVIOT' KOMUCHJE

Hakon yBuma y JocTaBJbeéHH KOHKYpCHHM Marepujan Kommcuja KoHcTaTyje na je
npujaBibeHu Kanauaar, Huaa ByukoBuh, quri. WHX, J0CTaBUIa KOMIUIETHY JOKYMEHTAIU]Y
U Jla UCIyHaBa CBE yCJIOBE KOHKypca. Hura ByukoBuh je CTyIEeHT MOKTOPCKHUX CTyIuja
VYuuBepsutera y beorpany - [lossonpuBpenHor ¢akynTera, Koja je 3aBpIIniIa MPETXOTHH
HUBO CTyAHMja ca TpocedHoM omeHoM 9,08 m umja TemMa JOKTOPCKE IucepTainudje je
npuxBahena Ha buorexnmukom Behy YHuBepsurera y beorpamy. Ocum Tora, Ha OCHOBY
aHaJM3e KOHKypcHE nokyMeHatauuje, Komucuja 3axspydyje na je Huna Byukosuh, awuroi.
WH)X, Yy TpPOTEKJIOM TEpPHOAY paja IOCTUTNIA 3alakeHe pe3ysrtaTe U3 00JacTu
¢uromaronoruje. O0jaBwiIa je WIM CAONMIITHIA YKYmHO 22 Oubnuorpadcke jenuHuUIle ca
YKYITHUM KOC(HUIIMJEHTOM Hay4YHEe KOMIeTeHTHOCTH M=37,75. YdecTBOBasa je Ha jeTHOM
MehyHapogHOM U  y4YecTByjeé Ha jeAHOM HalMOHATHOM mpojekty. OOaBmia je
o0OyKky/ycaBpiiaBame u3 00JacTH 3a KOjy ce Oupa. OcuM Hay4YHOUCTPAXKUBAYKOT paja,
kanaunat Huna ByukoBuh yuectByje u y u3Bohemy HacTtaBe u3 Tpu npeaMera Ha Oncexy 3a
butomeuuuHy 1 Ha OJiceKy 3a paTapcTBO U MTOBPTAPCTRBO.

Ha ocnoBy m3nernmx momaraka Komumcuja cmatpa ma xanaumgar Huna Byukosuh,
JMILIT. MHXK, UCITyHaBa CBE YCIIOBE TpeaBrl)eHe 3aKOHOM O BUCOKOM 00pa3oBamy, CTaTyToM
Yuuep3utera y beorpany, Craryrom I[lossompuBpensor ¢akynrera YHHUBEp3UTETa Yy
beorpany u npemiaxe M30opHoM Behy na mpuxBaTH 0Baj U3BEIITA] M JJOHECE OJUTYKY Jia Ce€
Huna ByukoBuh u3zabepe y 3Bame u Ha pagHo mecto ACUCTEHTA 3a yxy HayuHy oOxact
OUTOITATOJIOTUJA.

VY beorpany, 04.12.2023. roqune

YJIAHOBU KOMUCHIE

Jp UBana Burio, pexosuu mpodecop,
VYuusepsutet y beorpany-Ilossonpuspeanu gpaxyntet
(yxa Hay4Ha oOnact — duUTOMATONOTHja)

Hp Anekcanapa bynajuh, penosau mpodecop,
VYuusepsutet y beorpany-IlossonpuBpentu gaxkyarer
(yxa HaydHa oOyact - @UTONATOIOTHja)

p bpankuna Ilemnh, HayuHu caBeTHUK,
MHcTATYT 32 necTULUIE U 3alITUTY KUBOTHE CpeiuHe, beorpan
(yxa Hay4Ha aucuuIuinHa - duronaronoruja)
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Ha ocHoBy unaHa 59. 3akoHa 0 Hay4HOMCTpakuBaukoj AenatHocTH (,,CyxGenu rmacuuk PC* 6p. 110/05,
50/06-ucnp., 18/10 u 112/15), IlpaBrisnka 0 MOCTYINKY, HAYHHY BPEIHOBaa U KBAHTUTATHBHOM HCKA3HBaby
HayYHOMCTPa)KHBAYKMX pe3yniTaTa ucrTpakusaya (,,Ciryx6enu rnacauk PC* 6p. 24/16, 21/17 1 38/17) u unana
45. Craryra HHcTMTyTa 32 necTMLMJE M 3alITHTy JKMBOTHe cpemuHe, Beorpan-3emyn, Hayuno sehe
HucturyTa Ha cetuim onpykatoj 14.09.2017. ronune, KoHeNo je

OATYKY

Huna Byaxosuh, qumui. nHX. OJs0NPUBpE/E 3a 3aIUTHTY OHJba U NpeXpaMOeHuX Ipou3Bo/a, 6upa ce y
3Barbe HCTPAKHBAY NPHIIPABHHUK.

O6pa3noxkeme

Hayuno Behe WHCTMTyTa 32 meCTHIMIC M 3alITHTY JKMBOTHE CpeliHe, Beorpa, Ha CeHMIM OJPIKaHOj
11.05.2017. romuue, pa3MaTpaso je 3aXTeB M MOKPEHyJIO MOCTynak 3a u3bop Hune Byukosuh, murur. Mimx.
TI0JbONPHBPEZIE 3a 3AIUTUTY G1Iba M NMpexpaMOeHHX NIPOM3BO/IA Y 3Bak-¢ HCTPAXKMBAY NPUIIPABHKK M OJIPEIHIIO
Kowmwucujy 3a nucame u3BellTaja 0 HayJHOMCTPaKHBAY-KOM pajly KaHAMIATa ¥ OLEHy HCITYHEHOCTH yCIIOoBa 33
u3bop.

V Komucujy cy uzabpaunu: np Harama Jlynyx, Banpezsu npodecop, npeacennuk, Yuusepsurer y beorpany,
Tomonpuspennn daxynrer; ap Bojan Jlyayk, HayqHH CaBETHHK, WiaH, IHCTHTYT 3a NECTHLUME U 3aIITHTY
XHUBOTHE cpeaune, beorpan; u ap Emun Pexanosuh, BHIIM Hay4HH capafHUK, WiaH, MHCTUTYT 3a mecTHIMIE
M 3aI0TUTY )KMBOTHE cpesinHe, beorpan.

3axTes 3a M300p KaHIMIaTa, CIMCKOBH HAay4HMX H JPYTHX pajioBa M OCTAIM MaTepHjad y BE3H Ca OBHM
u36opom Guiny cy HM3NOXKEHH y NpocTopvjaMa MIHCTMTyTa 3a NMECTHMLHAE M 3alUTHTY XXUBOTHE CpEIHHE,
Beorpazm, 1 o ToMe je obaBemTeHa Hay4YHa M CTPyYHA jaBHOCT IlyTeM orjaca y Jucty ,JIlomutuka” ox
28.06.2017. roqune.

H3pemTaj je ycMeHo u3noxkeH Ha cenuuiy Hayqsor Behia MucturyTa 14.09.2017. ronuse.

Ha ocnosy Wssewmraja KomwucHje, ocTaBbeHe NOKYMEHTALje M yCMEHOr H3narama jp bojana [lymyxa,
Hayuno Befie je koncraroBano na je Huna ByuxoBuh, Mumi. MEX. NOJbONpPHBpEZE 3a 3alTHTy Ouiba M
npexpambennx npoussona 2016. rogune 3aspurina Iossonpuspenuy dakyarer Yuusepsutera y Beorpamy ca
npocedHoM orieHoM 9,08, kao u z1a je mkoscke 2016/2017. ronuse ynucana JOKTOPCKe aKaaeMCKe CTyIHje Ha
TosmonpuspesHom dakynrety — Katezpa 3a ¢puronaronordjy Yuusepsurera y Beorpany, rae u o6asipa cBoj
Hay4HOUCTPAKUBAYKH pajl, y OKBHpPY JlaGopaTopHje 3a MOCTKETBEHyY (HUTONATONOTH]y.

Ha ocHoBy fjocajaiuser Hay4HOUCTpaxkuBaykor pana Hayuwo Belie je jeqHornacHo yTBpawio na ucHymasa
CBE YCJIOBE 32 M3060p Y 3Barbe HCTPAKUBAY PUNPABHHUK, T€ je OTYYHIIO Ka0 Y AUCTIO3UTHBY.

/s > Hpencezi'mm Ha:y'mor Beha,
OCTABJbEHO: : - je= 9 /
A : 24Ve = \/);.\Od@kk, T
® Huna Byukosuh, aurut. umx. u \ Jp Jbusbaia Pajusojesuh
® Apxusa UucTuTyTA. S Py
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Ha ocrosy wiana 67. 3akoHa 0 Hayuu u ucTpaxusamuMa (,,Cityk6enn racuuk PCY, 6p. 49/19), ITpasmianka
O TMOCTYTIKY, HaYMHY BpEJHOBama M KBAHTHTATHBHOM HCKa3MBalby HAyYHOMCTPAKMBAYKHMX DE3yITaTa
ucrpakuBava (,CiyxGenu rnacuuk PCY, 24/16, 21/17 u 38/17) u unana 45. Cratyra Uncruryra 32
TIECTHUM/IC M 3alITHTY JKMBOTHEe cpeiuHe, Beorpan-3emyH, Hayuno Behe MHCTHTyTa Ha €neKTpOHCKO]
cennuuM ofpxkanoj 02.10.2020. roxure, foHeno je

ONIYKY

Huna By4xouh, qunu1. MHK., HCTpaXuBay NPUIPABHHK, GHpA Ce Y 3Balbe HCTPAXKABAY CAPATHAK.

Ob6pa3noxeme

Ha saxreB Hune ByukoBuh, QUi MEX. NMOJbONPHBpENe 3a 3alUTHTY GHba M MpPeXpaMGEHHX TPOM3BOA,
UCTpaxKuBaya-npunpasHuka, Hayuso sehe MHcTuTyTa 32 MecTHLMAe ¥ 3alITHTY JXKMBOTHE cpenuHe, Beorpan,
Ha CeIHHLI OApxaHoj 22.07.2020. ronuHe, MOKpEHyo je nocTynak 3a u36op Huxe Byukosuh, mum. umx. y
3Bakbe MCTPAXMBAY CapaliHUK U ofpexwio Komucujy 3a nucame H3BEIITaja O HAYYHOMCTPAKUBAYKOM DAy
KaH/IM/aTa ¥ OlIeHy MCITYH-€HOCTH yCJIOBa 3a H360p.

Y Komucnjy cy usabpanu: np Harawa [lynyx, Banpensu npogecop, npencennnk, Yuusepsurer y Beorpay,
omonpuspennu daxysrer; np Bojan yayk, Hay4HH CaBETHHK, 4iaH, MHCTUTYT 3a mecthuuze u 3alTHTY
XKHBOTHE cpefure, beorpax; n ap Emun Pexanosuh, BUIIM Hay4HU capajHuK, 4iaH, MHCTHTYT 3a mecTHLIIE
H 3aIITUTY XMBOTHE cpesinHe, Beorpas.

3axTeB 3a M300p KaHJWJATa, CitCKOBHM HAYYIMX M APYTHX PajoBa M OCT&IM MaTEpHjalH y BE3d Ca OBHM
1360pOM GMJIM Cy W3IOKEHH y MpOCTOpHjama MIHCTHTYTa 3a NeCTHLME W 3AIUTHTY XHBOTHE CPEIMHE,
Beorpan, u o Tome je obaBemrTena HaydHa M CTpY4HA jaBHOCT IyTeM oryaca y JHCTy ,IlomuTrka” of
26.08.2020. ronune. .

H3semraj je o6pasnosxeH Ha cennunu Hayunor Beha UncturyTa 02.10.2020. romune.

Ha ocroBy M3sewraja Komucuje u nocrasmene nokymenTammje Hay4ano sehe je koncrarosano na je Huwra
Byukosuh, a4 WHX. NOJBONPHBPEIE 3 3aIUTUTY GHJba U pexpaMOeHuX NMpou3Boaa, ukoncke 2016/2017.
TOJIMHE yNHcas2 JOKTOPCKe akaJleMCKe CTyauje Ha YHuBepsutety y Beorpany, ITosbonpuspentom dakyirery
— Noztynt PHTOME/IMIKHA, Ja MMa NPUjaBJbeHy, OJHOCHO mpuxnalieHy TeMy MOKTOpCKe AWcepTaumje, 1a je
TNIPETXOJIHE CTelleHe CTyAMja 3aBpliMiia Ca yYKYTTHOM MPOCEYHOM OLeHOM BefioM of ocaM, Kao M fa je y
TIPETXO/IHOM NEPHOJY y Capajiibyi ca ApYrMM ayTOpHMa 00jaBuia WM CAONIITIIA YKYITHO 6 HaydHHX pazioBa
y ofsacTn uTOnaTozoryje, oA Hera jea paj y kareropuju M21/4, jenan pan y kareropuju M51, nea pana y
KkaTeropuju M34, xao u 1Ba pana y kareropuju M64.

Ha ocHOBY focamalumer IiayqHOMCTpaXuBaukor pama, Hayuno Behie je jemmornacko ytepmwio na Hume
Byukosuh, AMILL. MHX.HCIyEaBa CBE YCIIOBE 3a 300D Y 3Bae HCTPAKUBAY CApaHUK, T€ je OJUTy4HII0 Kao y
JIACTIO3UTHUBY. ST
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A biotroph sets the stage for a
necrotroph to play: ‘Candidatus
Phytoplasma solani’ infection of
sugar beet facilitated
Macrophomina phaseolina

root rot

Natasa Duduk®, Ivana Vico?, Andrea Kosovac?,
Jelena Stepanovi¢?, Zivko Curéi¢?, Nina Vuckovic?,
Emil Rekanovi¢? and Bojan Duduk?

*Faculty of Agriculture, University of Belgrade, Belgrade, Serbia, 2nstitute of Pesticides and
Environmental Protection, Belgrade, Serbia, *Institute of Field and Vegetable Crops, Novi Sad, Serbia

‘Candidatus Phytoplasma solani’ (stolbur phytoplasma) is associated with rubbery
taproot disease (RTD) of sugar beet (Beta vulgaris L), while Macrophomina
phaseolina is considered the most important root rot pathogen of this plant in
Serbia. The high prevalence of M. phaseolina root rot reported on sugar beet in
Serbia, unmatched elsewhere in the world, coupled with the notorious tendency
of RTD-affected sugar beet to rot, has prompted research into the relationship
between the two diseases. This study investigates the correlation between the
occurrence of sugar beet RTD and the presence of root rot fungal pathogens in
a semi-field ‘Ca. P. solani’ transmission experiment with the cixiid vector Reptalus
quinquecostatus (Dufour), in addition to naturally infected sugar beet in the open
field. Our results showed that: (i) Reptalus quinquecostatus transmitted ‘Ca. P.
solani’ to sugar beet which induced typical RTD root symptomis; (ii) Macrophomina
phaseolina root rot was exclusively present in ‘Ca. P. solani’-infected sugar beet
in both the semi-field experiment and naturally infected sugar beet; and that (iii)
even under environmental conditions favorable to the pathogen, M. phaseolina
did not infect sugar beet, unless the plants had been previously infected with
phytoplasma.

KEYWORDS

phytop fungus plex, stolbur phytoplasma, RTD, rubbery taproot disease,
Reptalus quinquecostatus, Beta vulgaris (sugar beet), charcoal rot

Introduction

Rubbery taproot disease (RTD) of sugar beet in Serbia and the Pannonian Plain has been
associated with the plant pathog didatus Phytopl solani’
(Mollicutes, Acholeplasmataceae) (Quaglino et al., 2013; Curéié¢ et al., 2021a,b). ‘Candidatus
P. solani; known by its trivial name “stolbur phytoplasma’ is a fastidious, phloem-limited
bacterium that infects a variety of cultivated plants across Europe, occasionally causing serious
economic losses (Mitrovi¢ ct al,, 2013; EPPO, 2023). Several insect species of the family Cixiidae
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Diversity of Botryosphaeriaceae and Diaporthe Species Associated
with Postharvest Apple Fruit Decay in Serbia

Nina Vuékovié,! Ivana Vico,' Bojan Duduk,? and Natasa Duduk™*

! University of Belgrade-Faculty of Agriculture, Belgrade, Serbia
2 Institute of Pesticides and Envi 1 Py ion, Belgrad
Accepted for publication 15 October 2021.

Serbia

ABSTRACT

Family Botryosphaeriaceae and the genus Diaporthe (family
Diaporthaceae) represent diverse groups of plant pathogens, which
include causal agents of leaf spot, shoot blight, branch and stem cankers,
dieback, and pre- and postharvest apple fruit decay. Apple fruit with
symptoms of light to dark brown decay were collected during and
after harvest from 2016 to 2018. Thirty selected isolates, on which
pathogenicity was confirmed, were identified and characterized based on

phylog and phology. Five species from the family
Botryosphaeriaceae and two from the genus Diaporthe (fam. Diaporthaceae)
were discovered. The most commonly isolated was Diplodia seriata followed
by Botryosphaeria dothidea. In this work, Diaporthe rudis is described as a

new postharvest pathogen of apple fruit. Diplodia bulgarica, Diplodia
sapinea, Neofusicoccum yunnanense, and Diaporthe eres are initially
described as postharvest apple and D. sapinea as postharvest quince and
medlar fruit pathogens in Serbia. Because species of the family
Botryosphaeriaceae and the genus Diaporthe are known to cause other
diseases on their hosts, have an endophytic nature, and have a wide host
range, findings from this study imply that they may become a new challenge
for successful fruit production.

Keywords: Botryosphaeria, Diaporthe eres, D. rudis, Diplodia, multilocus
sequence phylogeny, Neofusicoccum, postharvest

Species of the family Botryosphaeriaceae and the genus Dia-
porthe (family Diaporthaceae) are known as saprobes, endophytes,
and pathogens of plants around the world (Crous et al. 2006;
Phillips et al. 2012; Slippers and Wingfield 2007; Udayanga et al.
2011). Most of them have the ability to infect a wide range of host
plants. They are also known to persist endophytically within healthy
tissue until the hosts become vulnerable under the influence
of stressful environmental conditions, which can lead to rapid
development of severe plant disease (Mehl et al. 2013; Slippers
and Wingfield 2007). The importance of these fungi as patho-
gens has been escalating in recent years, which is mainly asso-
ciated with climate changes, contributing not only to the increase
of plant susceptibility but also to the expansion of these
potentially aggressive species (Sakalidis et al. 2021; Slippers
and Wingfield 2007; Slippers et al. 2017; Zlatkovié et al.
2016, 2017).

Some Botryosphaeriaceae and Diaporthe species are important
apple pathogens causing leaf spot, shoot blight, branch and stem
cankers, dieback, and pre- and postharvest fruit rot (Abreo et al.
2012; Brown and Britton 1986; Brown-Rytlewski and McManus
2000; Cloete et al. 2011; Delgado-Cerrone et al. 2016; Jurick et al.
2013; Kaiser et al. 2002; Latorre and Toledo 1984; Phillips et al.
2012; Rosenberger 2007; Santos et al. 2017b; Sessa et al. 2017, Slip-
pers et al. 2007; Tiirkdlmez et al. 2016; Vasi¢ et al. 2013). Apple
fruit can be infected at any stage, but soft, light to dark brown rot
symptoms mainly appear on ripe fruit during or after harvest, which
indicates the occurrence of latent infection (Kim et al. 2001; Slippers

*Corresponding author: N. Duduk; natasadukic@yahoo.com

Funding: This work was supported by Ministry of Education, Science, and Tech-
nological Development of the Republic of Serbia grant 451-03-9/2021-14/200116.

*The e-Xtra logo stands for
tary tables published online.
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The author(s) declare no conflict of interest.
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and Wingfield 2007). Botryosphaeriaceae species described as
apple pathogens are Botryosphaeria dothidea, B. rosaceae, Diplo-
dia bulgarica, D. intermedia, D. malorum, D. mutila, D. seriata, D.
pseudoseriata, Dothiorella iberica, Lasiodiplodia theobromae,
Neofusicoccum algeriense, N. australe, N. italicum, N. luteum, N.
nonquasitum, N. parvum, and N. ribis (Brown and Britton 1986;
Brown-Rytlewski and McManus 2000; Delgado-Cerrone et al.
2016; Laundon 1973; Marin-Felix et al. 2017; Phillips et al. 2005,
2012; Rooney-Latham and Soriano 2016; Slippers et al. 2004,
2007; Zhang et al. 2021; Zhou et al. 2017), whereas Diaporthe spe-
cies pathogenic to apple include D. actinidiae, D. ambigua, D.
amygdali, D. cynaroidis, D. eres, D. foeniculina, D. mali, D. malo-
rum, D. nobilis, D. padi, D. perniciosa, D. pomigena, D. rudis, D.
serafiniae, D. tanakae, D. virgiliae, Phomopsis perniciosa, and P.
truncicola (Farr and Rossman 2021; Gomes et al. 2013; Santos et al.
2017b; Udayanga et al. 2014a, b).

The difficulty of reliable identification is common for species of
the family Botryosphaeriaceae and the genus Diaporthe because of
infrequent formation of the teleomorph, overlapping phenotypic
characteristics of the anamorph, wide host range, and cryptic diversi-
fication (Slippers and Wingfield 2007; Slippers et al. 2004, 2014,
2017; Udayanga et al. 2011, 2012). The use of DNA sequencing and
phylogenetic analyses has enabled rapid and dramatic changes in our
understanding of the taxonomy and diversity of the Botryosphaeria-
ceae and Diaporthe species over the past decade. Multigene phyloge-
netic analysis is now the standard approach in species delineation
(Gomes et al. 2013; Li et al. 2020; Phillips et al. 2013; Santos et al.
2017a; Slippers et al. 2013, 2017; Udayanga et al. 2012, 2014a, b;
Zhang et al. 2021). Identification of species in the Botryosphaeria-
ceae is mainly based on internal transcribed spacer region (ITS),
translation elongation factor 1-alpha gene (TEF1), and beta-tubulin
gene (TUB) (Delgado-Cerrone et al. 2016; Giambra et al. 2016; Jami
et al. 2012; Marin-Felix et al. 2017; Phillips et al. 2012, 2013;
Slippers et al. 2013; Zlatkovi¢ et al. 2016), whereas for accurate
identification of species in the genus Diaporthe, histone H3 (HIS),
calmodulin (CAL), and DNA-lyase (Apn2) genes are also used
(Gomes et al. 2013; Guamnaccia et al. 2018; Santos et al. 2017a, b;
Udayanga et al. 2014a).
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Abstract: Blue mold, caused by Penicillium spp., is one of the most economically important post-
harvest diseases of pome fruits, globally. Pome fruits, in particular apple, is the most widely grown
pome fruit in Serbia, and the distribution of Penicillium spp. responsible for postharvest decay is
unknown. A two-year survey was conducted in 2014 and 2015, where four pome fruits (apple,
pear, quince, and medlar) with blue mold symptoms were collected from 20 storage locations
throughout Serbia. Detailed morphological characterization, analysis of virulence in three apple
cultivars, and multilocus phylogeny revealed three main Penicillium spp. in order of abundance: P.
expansum, P. crustosum, and P. solitum. Interestingly, P. expansum split into two distinct clades with
strong statistical support that coincided with several morphological observations. Findings from
this study are significant and showed previously undocumented diversity in blue mold fungi re-
sponsible for postharvest decay including the first finding of P. crustosum, and P. solitum as post-
harvest pathogens of quince and P. crustosum of medlar fruit in the world, and P. expansum of
quince in Serbia. Data from this study provide timely information regarding phenotypic, mor-
phological and genotypic plasticity in P. expansum that will impact the design of species-specific
detection tools and guide the development of blue mold management strategies.

Keywords: postharvest decay; blue mold; Penicillium expansum; Penicillium crustosum; Penicillium
solitum; pome fruit; fruit storage

1. Introduction

Pome fruits consist of apples (Malus domestica Borkh.), pears (Pyrus communis L.),
quince (Cydonia oblonga Mill.), Asian pear (Pyrus seratina Rehd.), medlar (Mespilus ger-
manica L.), and many other wild species of the Rosaceae family [1]. Most pome fruits are
stored for extended periods of time (6 to 12 months) in a cold and controlled atmosphere.
This allows fruit to be preserved and be of high quality so they can be available for
year-round consumption and for trade to other countries. However, fruit rots reduce
fresh fruit for consumption, negatively impact fruit quality, and contribute to mycotoxin
contamination, specifically patulin, which is the case for Penicillium spp. [2].

Blue mold caused by Penicillium spp. is one of the most economically important
postharvest diseases and a survey in Washington State revealed that it accounted for 28%
of fruit decays in storage [3]. Blue mold is characterized by a soft, watery rot that is light
brown in color accompanied by the appearance of blue-green conidia on the fruit surface
that develops at advanced stages of decay. P. expansum Link., and other Penicillium spp.
do not directly infect fruits, as they require wounds caused by stem punctures and
bruises that occur before, during, and after harvest [2,4]. Conidia are the primary source
of inoculum and are detectable in the packinghouse in flume water, on bin surfaces, fruit,

J. Fungi 2021, 7, 1019. https://doi.org/10.3390/j0f7121019
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Disease Notes
Diseases Caused by Fungi and Fungus-Like Organisms

First Report of Blue Mold Caused by Penicillium crustosum on
Nectarine Fruit in Serbia

N. Duduk,? F. Bekgié,? A. Zebeljan,* N. Vuékovié," and L Vico®!

! University of Belgrade — Faculty of Agriculture, Belgrade 11080, Serbia
Z Institute for Forage Crops, KruSevac 37000, Serbia

terverticillate, stipes were septate with rough walls, and conidia, borne in
columns, were smooth and spherical to subglob Conidial di for
N2AS was 2.32 to 3.95 (average 3.13) pm and for N2BS was 2.34 to 3.98
(average 3.27) pm (1 = 50). Isolates formed a yellow ring, using Ehrlich’s
reagent, indicating lack of cyclopiazonic acid, but production of other
alkaloids. Morphological identification was confirmed by isolating
genomic DNA, PCR amplification of the partial B-tubulin gene using
Bt2a/Bt2b (Glass and Donaldson 1995), and sequencing. BLAST
analysis revealed that N2AS sequence (MT799805) was 99% similar
and N2BS (MT799806) was identical to sequences AY674351 (strain
CBS 101025) and KJ775121 (strain DTO_244H8) of P. crustosum in

Funding: This h was d by the Ministry of Ed
Science and Technological P Republic of Serbia (project
1146008, no. 451-03-68/2020-14/200116). Plant Dis. 105:487, 2021;
published online as https//doi.org/10.1094/PDIS-07-20-1632-PDN. Ac-
cepted for publication 22 September 2020.
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1

Penicillium crustosum Thom. is a fungus commonly found on cheese
and nuts but is also a postharvest pathogen that causes blue mold disease of
pome and stone fruits including plum and ine (Louw and Korsten
2016; Restuccia et al. 2006). The fungns prod y ins (peni A,
roquefortine C, terrestric acid, and cyclopenol), which are of concern for
human health (Frisvad and Samson 2004). In Serbia, P. crustosum has been
previously described on apple fruit (Vico et al. 2014). On nectarine fruit
(Prunus persica var. nucipersica), after 6 weeks of cold storage, symptoms
of blue mold developed in a fruit market in Belgrade, Serbia. The fruit was
collected and isolations performed in November 2017. Decayed areas on
infected fruit were soft, light to medium brown, with blue-green sporulation
on the fruit surface. Two isolates were obtained (N2AS and N2BS) and
cultured on Czapek yeast autolysate agar (CYA), malt extract agar (MEA),
yeast extract sucrose agar (YES), and potato dextrose agar (PDA) at 25°C
for 7 days. Isolates were identified as P. c7 based on morphological
features (Frisvad and Samson 2004; Pitt and Hocking 2009). On all media,
mycelia were white, and colonies tumned blue-green with abundant
sporulation. Colonies of both isolates were radially sulcate on MEA and
YES, and plane with a granular texture on CYA and PDA, and were yellow
to orange on the reverse side on YES. Meun colony diameter on PDA was
292 + 1.2 mm for N2AS and 31.3 + 1.4 mm for N2BS; on CYA 30.8
1.2 mm for N2AS and 30.9 + 1.1 mm for N2BS; on YES 40.7 £ 3.6 mm
for N2AS and 43.6 + 1.4 mm for N2BS; and on MEA 330.4 + 10.2 mm for
N2AS and 34 + 2.5 mm for N2BS. Crusts of conidial masses formed on
MEA and PDA after 10 days. Conidiophores of both isolates were

"Indicates the comesponding author.
E-mail: vico@agrif.bg.ac.rs (LV.)
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GenBank. Seq (2x ) of the two isolates differed in one
nucleotide, showing the existence of single-nucleotide polymorphism
among P. cr isol. Pathogenicity was tested on nectarine,
peach. and apple fruit (four fruit per isolate and the control). Fruit were
washed, surface sanitized with 70% ethanol, and wound (10 x 4 mm)
inoculated on two sides with 40 pl of a 10*/ml conidial suspension in
sterile distilled water containing 0.1% Tween 20 (TSDW). Control fruit
were inoculated with TSDW. Inoculated and control fruit were stored at
25°C for 7 days. Inoculated fruit developed light brown decay with cracks
in the epidermis that spread from the inoculation point on nectarines and
peaches. Blue-green sporulation was present on all inoculated fruit.
Control fruit remained symptomless. The fungus was reisolated and was
morphologically identical to the original isolates, thus completing Koch’s
postulates. This is the first report of P. crustosum causing postharvest
blue mold decay on nectarine fruit in Serbia. Results show that P.
crustosum is present not only as a postharvest pathogen of apple fruit but
of nectarine as well and may pose a threat in storage of both pome and
stone fruits in Serbia.
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First Report of Diplodia seriata Causing Postharvest
Rot of Quince Fruit in Serbia

. Vico= A. Zebeljan, N. Vugkovié, M. Vasi¢, and N. Duduk
Affiliations Vv
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Diplodia seriata De Not. is a wide host range fungal pathogen having more than 34
different hosts. In Serbia, it has been previously described on apple fruit (Stojanovic et al.
2003) and ornamental trees (Zlatkovic et al. 2016). D. seriata causes frog eye leaf spot,
canker, shoot dieback, and black rot of pome fruits (Phillips et al. 2007). It has been
reported as a pathogen of quince (Cydonia oblonga M.) in Canada, Greece, New Zealand,
South Africa, and Spain (Farr and Rossman 2017). In September 2015, rot symptoms
occurred on organically grown quince fruit cv. Leskovacka, in Bavaniste, Serbia, in storage.
Disease incidence was low but the symptoms were severe. Affected fruit had large,
decayed, brown areas with a concentric band toward the lesion margin. A fungus was
isolated from the internal tissue of one surface sanitized fruit on potato dextrose agar
(PDA). Fungal colonies on PDA were initially white, but turned gray after 5 to 6 days and
the growth rate was 14.7 mm/day. Pycnidia were produced after 30 days incubation on 2%
water agar (with pine needles), which contained ellipsoid, brown, mostly aseptate conidia,
occasionally with one central transverse septum. Conidia measured 17.5-(22.9)-30.9 x 8.7-
(10.6)-13.7 um (n = 50). Morphological characteristics were consistent with D. seriato
(Phillips et al. 2007), which was confirmed by molecular identification. Genomic DNA was
isolated from fungal mycelium, ITS1/ITS4 PCR product was amplified, and MegaBLAST
analysis of the 2x consensus 541-bp sequence (GenBank accession no. KY680283) was
identical to several sequences of D. seriata deposited in GenBank (i.e., AY259094,
KF574997). Pathogenicity was tested on mature quince fruit cv. Leskovacka, apple fruit cv.
Idared, and pear fruit cv. Williams. Three fruit each were surface sanitized and wound

inoculated with mycelial plugs (5 mm in diameter) from 10-day-old cultures grown on PDA.
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First report of Botryosphaeria dothidea causing postharvest rot

of quince fruits in Serbia

Nina Vuckovi¢'® - lvana Vico' - Natasa Duduk’
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Keywords Postharvest rot - Quince fruits - Botryosphaeria dothidea - Botryosphaeriaceae

In 2021 asymptomatic fruits of quince (Cydonia oblonga M.)
‘Leskovacka’, organically grown in Blace, Serbia, were col-
lected from a local market. After 5 days at room temperature,
large areas of soft, brown rot developed on 16% of fruits.
Symptomatic tissues were disinfected with 70% ethanol,
plated on potato dextrose agar (PDA) and incubated at 25 °C
in the dark. Four obtained isolates formed abundant fluffy aer-
ial olive-grey mycelium on PDA and the reverse of the colony
turned black with age. On water agar containing pine nee-
dles, after 25 days, conidiomata formed containing hyaline,
fusiform, mostly aseptate, sometimes one-septate conidia,
which measured 24.2 +1.88xX5.94+0.33 pm (n=100).
Genomic DNA was extracted from one representative isolate
and ITS region and part of translation elongation factor 1-ot
gene (TEF1) were amplified using primer pairs ITS1/ITS4
(White et al. 1990) and EF1-728F/EF1-986R (Carbone and
Kohn 1999). BLAST analysis revealed that ITS and TEF1
sequences (GenBank Acc. No. OP604144 and OP604145,
respectively) were 100% similar to those of Botryosphaeria
dothidea ex-type CBS115476 (AY236949 and AY236898,
respectively) and to other reference isolates as CBS110302
(AY259092 and AY573218, respectively) and CMW39302
(KF575006 and KF575038, respectively). Pathogenicity of
the isolates was tested on quince fruits ‘Leskovacka’. Three
fruits were wound-inoculated using mycelial plugs (6 mm)
from 7-day-old cultures on PDA, and control fruits were
inoculated with sterile PDA plugs. After 7 days of incubation
in humid chambers at 25 °C, soft brown lesions developed.
Control fruits remained symptomless. The pathogen was suc-
cessfully reisolated from all inoculated fruits. Susceptibility
of quince fruits to artificial inoculations of B. dothidea has

been previously reported in Serbia (Duduk et al. 2021). B.
dothidea has been also described as pathogen of quince fruits
in Italy (Marinelli et al. 2012). However, to the best of our
knowledge this is the first report of natural infections of B.
dothidea causing postharvest rot of quince fruits in Serbia
(Farr and Rossman 2022).

Funding This work was supported by Ministry of Education, Sci-
ence, and Technological Develop of the Republic of Serbia grant
451-03-9/2021-14/200116.
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The "basses nichesses” syndrome (SBR) and rubbery taproot disease (RTD) wilh ‘Candidat solani’, he sugar beet
preduction in Eutope A series of experiments shed iight on the prasence of these bacteria in sugar beet in central Europe - Pannonian plum (sm»a and Siovakia), with epidemic ot.(urveneos of RTD, and Germany
Only ‘Ca P. solani’ was found in sugar beet in the Pannoman plain_ while both pethogens were present n Germany. Reptalus quinguecostetus was dentfiad as the nsect vector responsidle for the of the epidemic.
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ped dover (Trifolium pratense L.) is an important forage legume in Serbia, grown
in many regions, especially due to its ability to grow on acid soils. Red clover
plants with symptoms of stunting, slight chlorosis and necrosis of leaves, dis-

coloration and partial root rot were sampled in the field where red clover is
grown in monoculture in CuPrij_a, Serbia, in July, 2021. Several isolates were
obtained from the roots and one (F16A) was further identified and characterized
norphological, molecular and pathogenic characteristics. On potato
gar (PDA) after 7 days at 25°C the isolate formed colonies, 74-78
meter. Aerial mycelium was abundant, cottony, and pale in color.
leaf agar (CLA), the isolate formed macroconidia, microconidia
ydospores. Numerous macroconidia in sporodochia were formed on
op! Of&f.'.féif'qxi monophialides arising directly from hyphae. Macroconidia
gﬁgﬁﬂ}*falcata with a foot-shaped basal cell and a curved apical cell, thin
dand with three (14.0~24.9x3.4-5.4 ym), four (19.9-30.5x3.4-5.2 ym) ot
27.4-37.5x3.6-4.5 m) septa. Microconidia were produced in false heads
rm directly on hyphae. Microconidia had roundish to ellipsoidal shape,
11.9-16.5x2.6-4.0 pm) or with no septa (5.9-13.4x2.1-4.1
spores were globose to spherical with thick and smooth walls
12.9 im). Described morphological features were in accordance
4) for E oxysporum. Species level identification was con-

genomic D lification of fefl region
g genomic DNA followed by PCR amp G
F1 and EE2 primers. BLAS'fhane VZ:S
o meletislac HOAS GO LU
E oxysporum deposited in N e
S tested on detached leaves, stem fragments

cultures of the isolate grown on PD.'.X were uszti.", Ié‘l?;:;“ B
xfxyCélial plugs and after 7 days necrotic lesxtltllg yere stuck

mm), The stem fragments, 40 M ¥ lenggd’l‘zo_l mm).
for 7 davs necrosis developed (@VELEE= 7 ik in-
o 7"idys’g2; rc;)as;ré)fwere'.in’oéulated usl{lg__t°9f}t‘ll"elcfr$s :
% 19§§)  After 40 days of incubation OB e e
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Botryosphaeriaceae as postharvest pathogens of apple fruit

Nina Vuékovi¢®, lvana Vico, Natasa Duduk
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* Corresponding author: ninaradulovic@hotmail.com

Abstract: Species of the family Botryosphaeriaceae are important pathogens of woody
plants, including apple fruit trees, known to cause stem and branch cankers, dieback, and
pre- and postharvest fruit rot. In the survey conducted from 2016 to 2018, several
Botryosphaeriaceae species were isolated from apple fruit with symptoms of brown rot
collected from different storages (controlled atmosphere, normal atmosphere, and cellar)
and orchards during harvest. The obtained isolates, whose pathogenicity was confirmed on
apple fruit, were identified and characterized based on multilocus phylogeny and anamorph
morphology. Five species from the family Botryosphaeriaceae were revealed as postharvest
pathogens of apple fruit in Serbia. Diplodia seriata, followed by Botryosphaeria dothidea,
were the most prevalent species, both of which were previously recorded on apple fruit in
Serbia. Diplodia bulgarica, Diplodia sapinea and Neofusicoccum yunnanense represent first
reports on this host in the country. It has been noticed in this study that rot symptoms
caused by these species can occur during harvest but are more frequent after harvest
following unfavourable storage conditions. This may suggest that Botryosphaeriaceae
species persist endophytically, as latent pathogens, in apple fruit and that warmer storage
conditions favour disease development. The results of this study imply that species of the
family Botryosphaeriaceae represent an increasing threat to successful apple production due
to their endophytic nature, pathogenic potential that comes to full expression under plant
stress conditions such as global climate change, as well as the ability to cause other diseases
on their hosts.

Keywords: Botryosphaeria, Diplodia, Neofusicoccum, multilocus phylogeny, apple fruit decay
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Subgroup 6 - Mycotoxins and food safety

Cyclopiazonic acid production in Penicillium spp. causing postharvest pome
fruit decay

Aleksandra Zebeljan®, Natasa Duduk, Nina Vuckovi¢, lvana Vico
Universiy of Belgrade - Faculty of Agriculture, Nemanjina 6, Belgrade, Serbia
*Corresponding author: zheki24@gmail.com

Abstract: Penicillium spp, are diverse and cosmopolite fungi which cause blue mold, one of
the most economically important postharvest diseases of pome fruit, worldwide. In addition
to causing fruit decay, Penicillium spp. are known to produce a range of mycotoxins including
patulin, ochratoxin A, citrinin, penitrem A, roquefortine, citreoviridin, and cyclopiazonic acid.
Cyclopiazonic acid is also an extrolite useful in the identification of a Penicillium isolate. In
Serbia, Penicillium spp. responsible for postharvest decay of pome fruit (apple, pear, quince,
and medlar) are P. expansum, P. crustosum, and P. solitum. The production of cyclopiazonic
acid in a total of 26 Penicillium isolates from pome fruit belonging to three species: P.
expansum, P. crustosum, and P. solitum was examined using Ehrlich’s test (Lund, 1995). Filter
paper emersed in Ehrlich reagent was placed on top of the mycelial side of agar plugs and
after incubation, reaction was recorded based on the appearance of color. Amongst P.
expansum, 12 out of 18 isolates formed yellow rings and six isolates formed faint violet rings.
All seven P. crustosum isolates formed faint yellow to yellow rings and P. solitum isolate also
formed a yellow ring. Observed reactions indicated that six P. expansum isolates produced
cyclopiazonic acid, while the other 12 P. expansum isolates, and all P. crustosum and P.
solitum isolate produced other alkaloids.

Keywords: Ehrlich’s test, mycotoxins, Penicillium expansum, Penicillium crustosum,
Penicillium solitum
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Blue mold of apple fruit caused by mixed infection with Penicillium expansum and Penicillium
crustosum

Aleksandra ZEBELJAN, Natasa DUDUK, Nina VUCKOVIC, Ivana VICO
University of Belgrade, Faculty of Agriculture, Belgrade, Serbia (zheki24@gmail.com)

Blue mold, one of the economically most important diseases of stored apple fruit worldwide, can be ca-
used by various Penicillium species. Among them Penicillium expansum Link and P. crustosum Thom
are dominant. One apple fruit cv. Jonagored with blue mold symptoms was collected from storage in
Bavaniste, Serbia in December, 2015. Two isolates were obtained (JBA8a and JBA8b) from the same
lesion and both were pathogenic on artificially inoculated apple fruit cv. Idared. Isolate JBA8b induced
formation of larger lesions (average diameter 23.78+1,98 mm) than isolate JBAS8a (13,25+1,6 mm). Iso-
Jates differed in colony morphology on differential media (MEA, CYA, and YES) after 7 days at 25°C.
Also, crusts of conidial masses formed in colonies of isolate JBASa after 10 days. Conidia of isolates
JBASa and JBASb were similar in shape and size (3,1+0,24x2,76:0,23 um and 3.22+0.24x2,98+0.24
um, respectively), and conidiophores were terverticillate. Stipes of isolate JBA8a were with rough walls
and with smooth walls in isolate JBA8b. In Ehrlich test isolate JBA8a formed faint yellow and isolate
JBASb intense yellow ring. For molecular identification genomic DNA was extracted from 7 days old
cultures on PDA. Using P. expansum specific primers PEF/PER (Pepgl gene) PCR product of expected
size (404 bp) was obtained only for isolate JBA8b. Using primers Bt2a/Bt2b (partial p tubulin gene)
species level identification was completed. Amplification resulted in 511 bp PCR products for both iso-
lates. MegaBLAST analysis of 2X consensus nucleotide sequences of JBA8b and JBA8a showed identi-
ty with several sequences of the same region deposited in GenBank of P. expansum (i.e. 1X91540,
K(C342828, F1169223) and P. crustosum (e.g. K1775121, LT559039, KX961239), respectively. P expan-
sum and P. crustosum were identified causing a mixed infection on apple fruit in storage. As both are
mycotoxin producers, further studies are needed to investigate their interaction and evaluate contamina-
tion with mycotoxins. This research was supported by the project 11146008, funded by the Ministry of
Education, Science and Technological Development, Republic of Serbia.
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Pomen spremljanja bolezni metli¢avosti jablan in izvajanja ukrepov v mati¢nih nasadih

Barbara AMBROZIC TURK', Biserka DONIK PURGAJ, Gabrijel SELJAK?, Mario LESNIK', Natasa
MEHLE?, Meta VIRANT DOBERLET?, Marina DERMASTIA®

IKmetijski inititut Slovenije, Hacquetova ulica 17, SI-1000 Ljubljana (Barbara.Ambrozic-Turk@kis.si)
2KGZS - Zavod MB, Sadjarski center Maribor, Vinarska 14, S1-2000 Maribor

3KGZS - Zavod GO, Pri hrastu 18, SI-5000 Nova Gorica

‘Fakulteta za kmetijstvo in biosistemske vede Maribor. Pivola 10, S1-2311 Hoce

“Nacionalni inititut za biologijo, Vetna pot 111, SI-1000 Ljubljana

Bolezen metli¢avost jablan (Apple proliferation - AP) Stejemo med nevarne bolezni, ki ogroZajo jablane.
Bolezen povzrota fitoplazma 'Candidatus Phytoplasma mali' (APf). Uvri¢ena je na seznam 1A 1l karan-
tenskih &odljivih organizmov Direktive Sveta 2000/29/EC. Na okuzenih rastlinah povzrota pomembno
gospodarsko 3kodo zaradi obfutnega zmanjSanja koli¢ine in kakovosti pridelka. Fitoplazmo prenasajo
naravni prena3alei iz skupine bolsic Cacopsylla picta in C. melanoneura, prenasa se tudi z okuZenim
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Susceptibility of quince fruit to postharvest fungal pathogens

Authors: N. Duduk, N. Vuckovi¢, I. Vico
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Abstract:

Quince (Cydonia oblonga Mill.) is a nutritionally rich and fragrant pome fruit. In Serbia it is grown on 1660 ha with an average yearly production of ~1400(
The production of quince is small compared to other pome fruits but is of great traditional value which is why Serbia is one of the main producers in Euro|
Quince is primarily used for brandy but also for marmalade. juice, jam. syrup, compote etc. Quince fruit can be stored for up to seven months but is
susceptible to decay while in storage. Postharvest pathogens, including Botrytis, Penicillium. Botryosphaeria, and Diplodia genera are known to cause ro
drITerent spedes of fruits. In order to evaluate the susceptibility of quince to these postharvest pathogens, quince fruit ‘Leskovacka' were artificially

d with Bo! idea, Diplodia seriata, Botrytis cinerea, Penicillium solitum, and P. glabrum. and lesion size w
evaluated at 7 and I days after inoculation. Differences were observed in the susceplibility of quince fruit to the different species of postharvest fungal
pathogens. Quince fruit i high ptibility to 8. idea and D. seriata, moderate susceptibility to B. cinerea, low susceptibility to P. solitum, ai

was the least susceptible to P. glabrum.
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POGODNOST RAZLICITIH PRAJMERA ZA SPECIFICNU
MOLEKULARNU DETEKCIJU MONILINIA SPP.

Nataga D. Duduk’, Milian M. Vasié, Nina R. Vuckovié,
Aleksandra A. Zebeljan i Ivana M. Vico

Univerzitet u Beogradu, Poljoprivredni fakultet,
Nemanjina 6, 11080 Beograd-Zemun, Srbija

Rezime: Vrste roda Monilinia su ekonomski znatajni patogeni jabucastih i
koiticavih vrsta voéaka. U Srbiji su prisutne &etiri vrste ovog roda: M. fructigena,
M. laxa, M. fructicola i Monilia polystroma. Detekcija i identifikacija vrsta roda
Monilinia je sloZena, tako da je cilj ovog rada bio da se ispita i standardizuje brza i
efikasna metoda molekularne detekcije koriséenjem razli€itih prajmera u PCR
metodi i da se utvrdi njihova specifi¢nost i mogucnost koriS¢enja u identifikaciji
Monilinia spp. U radu su kori$¢eni izolati M. fructigena, M. laxa, M. Sfructicola i M.
polystroma poreklom iz plodova jabuke prikupljenih u Srbiji, kao i referentni
izolati iz Italije i Japana. Specifitna molekularna detekcija M. laxa postignuta je
koriséenjem prajmera ITSIMIX/ITS4MIx i MI-Mfg-F2/MI-Mfc-R1, a vrste M.
fructicola korid¢enjem prajmera ITSIMfcl/ITS4Mfcl i Mfc-F1/Mfc-R1. Prajmeri
ITSIMfgn/ITS4Mfgn i ITS1/Mfg-R2, koji su u literaturi opisani kao specifi¢ni za
M. fructigena, pored izolata M. fructigena amplifikovali su i DNK izolata M.
polystroma. Za razdvajanje ove dve vrste, kao i za razlikovanje sve &etiri ispitivane
vrste roda Monilinia, najpogodniji su uzvodni prajmer MO368-5 u kombinaciji sa
nizvodnim prajmerima MO368-8R, Laxa-R2 i MO368-10R u direktnoj ili
Multiplex PCR metodi.

Kljuéne reti: Monilinia fructigena, M. polystroma, M. fructicola, M. laxa,
PCR, Multiplex PCR, molekularna detekcija.

Uvod

Vrste roda Monilinia se ubrajaju u ekonomski najStetnije patogene -
prouzrokovae suenja cvetova, grancica i smede truleZi plodova jabugastih i
kodti¢avih voéaka (Wormald,1954; Byrde i Willetts, 1977). Najznatajnije vrste
ovog roda su: Monilinia fructigena (Aderh. & Ruhl.) Honey, M. laxa (Aderh. &
Ruhl.) Honey, M. fructicola (G. Winter) Honey i Monilia polystroma van Leeuwen
(Byrde i Willetts, 1977; Batra, 1991; van Leeuwen et al., 2002). M. laxa i M.

* Autor za kontakt: e-mail: natasadukic@yahoo.com
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¢emu je doslo do propadanja stabala razli¢ite starosti i dimenzija. Ova gljiva je u Srbiju
najverovatnije dospela putem zaraZenog sadnog materijala i predstavlja velike rizike za
industriju rasadni¢ke proizvodnje, ali i za ukrasne zasade. Uzimajuéi u obzir da su osim
¢empresa i druge ukrasne vrste koje se Siroko gaje u Srbiji potencijalni domacini, potrebno je
pazljivo sprovesti detaljni monitoring nasih rasadnika i urbanih zelenih povrs$ina kako bi se na
vreme ustanovilo prisustvo ove patogene gljive.

Uvodno predavanje

VRSTE RODOVA BOTRYOSPHAERIA, DIPLODIA, NEOFUSICOCCUM | DIAPORTHE
PROUZROKUJU TRULEZ PLODOVA JABUCASTOG VOCA U SRBIJI

Nina Vuckovi¢, Ivana Vico, Nata$a Duduk

Univerzitet u Beogradu - Poljoprivredni fakultet

E -mail: ninaradulovic@hotmail.com

Rodovi Botryosphaeria, Diplodia, Neofusicoccum (fam. Botryosphaeriaceae) i Diaporthe
(fam. Diaporthaceae) obuhvataju vrste koje su Siroko rasprostranjeni polifagni biljni patogeni.
Vrste iz familije Botryosphaeriaceae i roda Diaporthe izolovane su iz plodova jabuke sa
simptomima smede trulezi, prikupljenih u periodu od 2016. do 2018. godine iz razli¢itih
uslova ¢uvanja (kontrolisana atmosfera, normalna atmosfera i podrum) i iz vo¢njaka u toku
berbe, kao i iz plodova dunje i mu$mule prikupljenih 2015. godine nakon berbe.

Trideset odabranih izolata iz jabucastog voca, Cija je patogenost potvrdena,
identifikovano je i okarakterisano na osnovu multilokus filogenije odabranih genskih regiona i
morfologije anamorfa. Za identifikaciju vrsta iz familije Botryosphaeriaceae kori$¢ena su tri
genska regiona: ITS region ribozomalne DNK, gen za B-tubulin (TUB) i gen za translacioni
elongacioni faktor 1-alfa (TEF1), dok su za identifikaciju vrsta iz roda Diaporthe, pored
pomenutih, analizirana jo$ tri genska regiona: gen za kalmodulin (CAL), histon (HIS) i DNK-
liazu (Apn2). Makroskopske morfoloske odlike i brzina porasta kolonija izolata odredene su
na krompir dekstroznoj podlozi pri temperaturi od 25°C u uslovima mraka. Mikroskopske
morfolo$ke odlike proucene su nakon iniciranja sporulacije izolata na podlozi od vodenog
agara uz dodatak sterilisanih iglica bora u uslovima konstantnog osvetljenja.

Pet vrsta iz tri roda familije Botryosphaeriaceae (Botryosphaeria dothidea, Diplodia
seriata, Diplodia bulgarica, Diplodia sapinea i Neofusicoccum yunnanense) i dve vrste iz roda
Diaporthe (Diaporthe eres i Diaporthe rudis) identifikovane su kao prouzrokovaci smede
truleZi jabulastog voca. NajéeS$ce izolovana vrsta iz plodova jabuke bila je D. seriata, a zatim B.
dothidea, ¢ime je potvrdeno prisustvo ove dve vrste kao patogena plodova jabuke u na$oj
zemlji. Kao novi patogeni plodova jabuke u Srbiji identifikovane su D. bulgarica, D. sapinea, N.
yunnanense i D. eres, a dunje i mu$mule D. sapinea. Tokom ovog istraZivanja D. rudis je prvi put
opisana kao patogen plodova jabuke u svetu.

Sprovedena istrazivanja su pokazala mnogo veéi diverzitet gljiva prouzrokovaca
propadanja plodova jabudastog voc¢a posle berbe u na$oj zemlji od do sada poznatog.
Identifikovane vrste iz rodova Botryosphaeria, Diplodia, Neofusicoccum i Diaporthe karakteriSe
Sirok krug domacina, endofitska priroda i patogeni potencijal koji dolazi do punog izraZaja
kada je domacin izloZen stresu, kao i odlika da pored truleZi plodova mogu tokom vegetacije
da izazivaju lisnu pegavost, suSenje izdanaka, rak rane grana i stabala, ¢ak i izumiranje ¢itavih
biljaka. Sve ovo govori o neophodnosti njihovog daljeg proucavanja na gajenim biljkama u
nasoj zemlji.
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PENICILLIUM CRUSTOSUM - PROUZROKOVAC PLAVE TRULEZI PLODOVA
NEKTARINE

Filip Bekéi¢l, Ivana Vico?, Nina Vuckovi¢, Sara Mikic?, Marija Stepi¢!, SneZana
Andelkovi¢l, Natasa Duduk?

1nstitut za krmno bilje Krusevac - Globoder bb, Krusevac
2Univerzitet u Beogradu - Poljoprivredni fakultet, Nemanjina 6, Beograd
3Institut za proucavanje lekovitog bilja ,Dr Josif Pan¢i¢", Tadeusa Ko$¢uska 1, Beograd

E -mail: filipbekcic95@gmail.com

Nektarina (Prunus persica var. nucipersica) vodi poreklo iz Kine i ima dugu istoriju
gajenja $irom sveta. Proradanje plodova nektarine posle berbe mogu da prouzrokuju razli¢iti
biljni patogeni, medu kojima su i gljive iz roda Penicillium, prouzrokovati plave trulezi.
Plodovi nektarine sa simptomima plave trulezi sakupljeni su u Beogradu tokom 2017. godine.
U cilju identifikacije prouzrokovata iz sakupljenih simptomati¢nih plodova uradena je
izolacija na krompir dekstrozni agar (PDA). Patogenost izolata je potvrdena inokulacijom
plodova nektarine, breskve i jabuke. Cetiri ploda po izolatu su inokulisana sa dve strane,
nano$enjem po 40 pl suspenzije spora (3,85x105 spora/ml) u povrede. Kontrolni plodovi su
inokulisani sterilnom destilovanom vodom sa dodatkom Tween 20 (0,1%). Posle sedam dana
inkubacije razvili su se simptomi trulezi i doslo je do pojave plavozelene sporulacije. Na
inokulisanim plodovima nektarine i breskve uoteno je pucanje pokozice radijalno od mesta
inokulacije. Kontrolni plodovi su ostali bez simptoma. Reizolacijom dobijene su kolonije sa
istim morfolo$kim karakteristikama, ¢ime je potvrdena patogenost izolata.

Dva odabrana izolata (N2AS i N2BS) su okarakterisana na osnovu molekularnih i
morfologkih odlika. Molekularna identifikacija izolata je izvr$ena na osnovu dela gena za beta
tubulin. Posle ekstrakcije nukleinskih kiselina, PCR reakcija je sprovedena koriS¢enjem
Bt2a/Bt2b prajmera. Dobijeni PCR produkti su sekvencirani, a dobijene sekvence (veli¢ine
432 nukleotida) su analizirane, uporedene sa sekvencama u NCBI GenBank bazi podataka i
deponovane. BLAST analizom utvrdeno je da je sekvenca izolata N2BS (MT799806) identi¢na,
a sekvenca izolata N2AS (MT799805) 99% sli¢na sa sekvencama istog regiona referentnih
izolata vrste Penicillium crustosum (AY674351 - CBS 101025, KJ775121 - DTO 244H8) u NCBI
GenBank bazi podataka. Poredenjem dobijenih sekvenci utvrdeno je da se izolati razlikuju u 1
nt, $to govori o varijabilnosti izmedu izolata P. crustosum. Morfoloska karakterizacija
obuhvatila je izgled i porast kolonija posle sedam dana inkubacije pri 25°C na tri razlifite
hranljive podloge: Capekov agar sa ekstraktom kvasca (CYA), sladni agar (MEA) i kvaScev agar
sa saharozom (YES). Na svim podlogama izolati su formirali belu miceliju i obilno sporulisali
zbog tega su kolonije imale plavozelenu boju. Mikroskopske odlike, odredene u kolonijama
gajenim na MEA podlozi, pokazale su da oba izolata imaju konidiofore tipa terverticillata,
septirane i nazubljene stipe, glatke i okruglaste konidije, prose¢nog precnika 3,13 pm kod
izolata N2AS i 3,27 um kod izolata N2BS (n=50). Na osnovu molekulrarnih, morfoloskih i
patogenih karakteristika dobijeni izolati, prouzrokovati plave truleZi nektarine, su
identifikovani kao izolati vrste P. crustosum.

P. crustosum je u na$oj zemlji opisan kao prouzrokova¢ plave trulezi plodova jabucastog
voca. Sprovedena ispitivanja su po prvi put pokazala da je P. crustosum prouzrokovat plave
truleZi plodova nektarine u Srbiji.

Ovo istraZivanje podrzano je od strane Ministarstva prosvete, nauke i tehnoloskog
razvoja Republike Srbije (451-03-9/2021-14/200116 i 451-03-68/2022-14/200217).
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Projekat HARISA: harmonizacija i unapredenje
doktorskih studija iz oblasti fitomedicine

Dragana Bozi¢*, Sava Vrbni¢anin, Olivera Petrovié-Obradovié¢, Natasa Duduk,
Dragica Brki¢, Biljana Vidovi¢, Milan Ivanovié, Milan Radivojevié,
Nina Vuckovié, Uros Vojinovié
Univerzitet u Beogradu, Poljoprivredni fakultet, Beograd, Srbija
*dbozic@agrif.bg.ac.rs

HARISA (Harmonization and Innovation in PhD Study Programs for Plant Health in
Sustainable Agriculture - HarlSA, 598444-EPP-1-2018-1-HR-EPPKA2-CBHE-JP-
SUM) je projekat iz oblasti izgradnje kapaciteta u oblasti visokog obrazovanja (KA2),
koji finansira Evropska Unija (EU) kroz program ERASMUS+. Ciljevi projekta su:
harmonizacija, unapredenje i modernizacija programa doktorskih studija iz oblasti
fitomedicine, na univerzitetima koji su partneri na projektu u cilju povecanja
kompetencija i vestina svrSenih doktoranada, zatim razvoj zajedni¢kog
medunarodnog programa doktorskih studija iz oblasti fitomedicine kao i podsticanje
regionaine i meduregionalne saradnje u ovoj oblasti. U projektu &ije trajanje je 36
meseci uCestvuje 12 fakulteta, odnosno univerziteta iz osam zemalja, ukljuéujuéi
Poljoprivredni fakultet Univerziteta u Beogradu i Poljoprivredni fakultet Univerziteta u
Novom Sadu. Projekini tim okuplia preko 70 ulesnika koji se bave razligitim
disciplinama iz oblasti fitomedicine, ukljuéuju¢i herbologiju, entomologiju,
fitopatologiju i fitofarmaciju. Ovaj interdisciplinarni tim karakterise znacajna i priznata
naucna ekspertiza u svim oblastima fitomedicine, $to je veoma vazno s obzirom da je
jedan od zadataka projekta izrada nacrta nastavnog plana i programa zajednickih
doktorskih studija iz oblasti fitomedicine. Dakle, saradnja uspostavljena ovim
projektom ¢e se nastaviti i nakon njegovog zavrSetka. Osim toga, naucni sadrzaj i
rezultati ucenja postojec¢ih kurseva ée biti pobolj$ani i harmonizovani postujuci
trenutna pravila svake zemlje ucesnice u projektu. Ono $to je posebno vazno za
ucesnike iz partnerskih zemalja je nabavka laboratorijske opreme za unapredenje
realizacije doktorskih studija, kao i razmena profesora (mentora) i doktoranada sa
univerzitetima ukljuenim u projekat iz zemalja &lanica EU. Planirane aktivnosti i
ocekivani rezultati projekta u potpunosti se uklapaju u strategije razvoja partnerskih
zemlja, ali i Citavog regiona Zapadnog Balkana. Naime, projekat pokriva oblast
poljoprivrede koja je definisana kao nacionalni prioritet u svim partnerskim zemljama,
kao i u regionu. Takode, sve partnerske zemlje te¥e pobolj$anju kvaliteta visokog
obrazovanja i nastave kroz razvoj i unapredenje alata za ugenje i poduc¢avanje,
metodologije i pedagoskih pristupa. Projekat pruza velike moguénosti u
prevazilazenju trenutnih izazova i izgradnju ljudskih kapaciteta u oblasti zastite bilja u
zemljama Zapadnog Balkana. Zajednicki izazovi za njih su sprovodenje politike EU u
zastiti bilja i razvoj i uspostavijanje svih potrebnih uslova za primenu inovativnih mera
koje se uklapaju u principe odrzive poljoprivrede.

Kljuéne re¢i: doktorske studije, ERASMUS+, fitomedicina, harmonizacija,
unapredenje
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VARIJABILNOST PENICILLIUM GLABRUM PROUZROKOVACA PLAVE TRULEZI LUKOVICA
CRNOG LUKA
VARIABILITY OF PENICILLIUM GLABRUM CAUSAL AGENT OF BLUE MOLD OF ONION BULB
Duduk Natasa

natasadukic@yahoo.com

Lazarevi¢ Marina, Vuckovi¢ Nina, Vico Ivana
Univerzitet u Beogardu - Poljoprivredni fakultet, Beograd

Crni luk (Allium cepa L.) je znaajna povrtarska vrsta koja se koristi u ishrani ljudi zbog svojih
hranljivih i lekovitih svojstava. Plava truleZ je oboljenje koje se javlja tokom ¢uvanja biljaka i
biljnih proizvoda, a prouzrokuju je gljive iz roda Penicillium. Posebno je izraZena kod biljnih vrsta
¢iji se plodovi ili drugi biljni delovi dugo ¢uvaju, kao $to su lukovice crnog luka. Jedan od
prouzrokovaca plave trulezi lukovica crnog luka u nasoj zemlji je Penicillium glabrum. P. glabrum
je Siroko rasprostranjena vrsta i na osetljivom domacinu, kao $to je crni luk izaziva pojavu
oboljenja i ekonomskih $teta tokom ¢uvanja.

CILJ ovog istrazivanja je karakterizacija izolata P. glabrum, poreklom iz razli¢itih lokaliteta i sorti
crnog luka iz Srbije, na osnovu njihovih morfoloskih, molekularnih, biohemijskih i patogenih
odlika.

Patogeni izolati P. glabrum su okarakterisani na osnovu morfologije kolonija na diferencijalnim
podlogama: Capek kvasni agar (CYA), kva$tev agar sa saharozom (YES), sladni agar (MEA) i
krompir dekstrozni agar (PDA). Izolati su molekularno okarakterisani na osnovu sekvenci dela
gena za {3 tubulin. Produkcija ciklopiazonske kiseline i drugih alkaloida ispitana je primenom
Ehrlich testa. Virulentnost izolata odredena je na vestacki inokulisanim lukovicama crnog sorte
Holandski Zuti, merenjem pe¢nika pega i unutra$njih promena lukovica.

Na osnovu karakteristika kolonija uocena je pojava tri morfoloSke grupe. Analizom gena za 8
tubulin potvrdena je pripadnost izolata vrsti, ali je takode utvrdeno prisustvo tri genotipa. Na
lukovicama crnog luka izolati su ispoljili razli¢itu virulentnost. Poredenjem ove tri karakteristike,
utvrdeno je korelacija u virulentnosti izolata sa morfoloskim i molekularnim karakteristikama.
Svi testirani izolati su ispoljili negativnu reakciju u Ehrlich testu.

Ovim ispitivanjima utrdeno je postojanje varijabilnosti izolata P. glabrum poreklom iz lukovica
crnog luka u nasoj zemlji u pogledu morfoloskih, molekularnih i patogenih osobina. Uo¢eno je,
takode i da su ove osobine u medusobnoj korelaciji.

KLJUCNE RECI: virulentnost, beta tubulin, éuvanje

Rad je rezultat projekta Il 46008 Ministarstva prosvete, nauke i tehnolo$kog razvoja Republike
Srbije.
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[Mpuor 3 — JIoka3 o peLieH3uju HAyqHOT paja

Thank you for submitting your review of Note ID PDIS-01-22-0172-PDN for
Plant Disease

@ Plant Disease <onbehalfof@manuscriptcentral.com> Eﬂ'
09/02/2022 15:17

To: ninaradulovic@hotmail.com
09-Feb-2022
Dear Ms. Vuckovic:

Thank you for reviewing Plant Disease Note PDIS-01-22-0172-PDN entitled "First report of Botryosphaeria
dothidea causing leaf spot of Camellia oleifera in China.".

The editors of Plant Disease appreciate the voluntary contribution that each reviewer gives to the
journal. We thank you for your participation in the online review process and hope that we may call upon
you again to review future notes.

Sincerely,
Dr. Megan Dewdney
Senior Editor, Plant Disease
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[Tpunor 4 — Oxnyka o IpUXBaTamky TEME TOKTOPCKE TUCEpTaIije

2

Anpeca: Crynenteku Tpr 1, 11000 Beorpan, Pemy6iuka Cp6uja
Ten.: 011 3207400; daxc: 011 2638818; E-mail: officebu@rect.bg.ac.rs

YHHUBEP3HUTET Y BEOI'PALY

BERE HAVYHUX OBJIACTH Beorpan, 12.06.2018.
BUOTEXHMYKUX HAVKA 02-08 Bpoj: 61206-2562/2-18
MIJ

Ha ocnosy wnama 48. cras 5. tauka 3. Craryra Vuusepsurera y
Beorpany ("T'nacuux Yuusepsurera y beorpany”, 6poj 186/1 S-npeunnihenn
TeKCT 1 189/16) u wnana 32. IlpaBuiHMKa O JOKTOPCKHM CTyaMjamMa Ha
Yuusepsutety y Beorpany (“I'maceux Yeusepsutera y Beorpany”, 6poj
191/16), a ma 3axres IlossompuspemHor daxynrera, 6poj: 33/8-5.1. ox
30.05.2018. romume, Behe Hayynux 067aCTH GHOTEXHHYKMX HayKa, Ha
CeHuIM ozipxanoj 12.06.2018. rogune, noHeno je

OONIVYKY

HAJE CE CATJIACHOCT Ha omnyky HacraBHo-Hayynor Beha
IossonpuspeHor daxynrera o IpuxBaTamy TEMe JOKTOPCKE JcepTalyje
HUHE BYYKOBUR, nox nasuoM: ,,OHTONATOTEHE IJbHBE U3 bamumja
Botryosphaeriaceac n Diaporthaceae mpoyspoxoBaun TPYNEXH IUIOHOBA
jabyxe y Cpbuju“ u oppebhusamy npod. ap Hara
Hpane Buiio, 3a MeHTOpE. /

/\

OCTaBHUTH:
- ®@axynrery
- apXuBH YHHBEp3HUTETa

[Tpunor 5 — Jloka3 o yuyemrhy Ha IpojeKTUMa U 00YIH
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Yuusepsurer y Beorpany
NOJbOIIPUBPEJHU ®AKVYJITET
Bpoj: 45/1

Hatym: 05.01.2022. roaune
Beorpaa-3emyn

1. Vuusepsuter y Beorpany - IIOJbOIIPUBPETHH ®AKYJITET, Beorpan- 3emyH, Hematbuna
6p. 6. MB: 07029845, ITMB 100198802, ( y mamem Tekcty: Ilocnonasan), kora 3actyna JeKaH
npod. ap Aywan Xuskosuh, ¢ jenne cTpane u

2. Huna Byukosuh, qum. MHk. nossonpuspere., ca npedusanumreM y beorpany, Hosu beorpan,
IlInanckux Gopaua 040/8, IMBI- 0709984715055, Gp. imune kapre — 004205989, ucrpakusay
capaaHuK (Y Ja/beM TeKCTY: 3arociieHa), ¢ Apyre CTpaHe, Kako Cle/iu, 3aKibydyjy

VYrosop o paay Ha oapelheno Bpeme
Ynan 1.

3anocneHa 3acHUBA pajHu oaHOoC Ha opeheno Bpeme ox 05.01.2022. no 31.12.2022. roaune, Ha
npojexty ,Rubbery taproot disease of sugar beet: etiology, epidemiology and control”
( »SUGARBETY¥, 6poj npojexra 7753882 ) y oxsupy nporpama U/IEJE ®onpa 3a Hayky
Peny6aunke Cpouje.

Ynau 2.

3anoc/eHa 3aCHHBA PajJHH OAHOC ca NMYHHMHM PaJHHM BpeMeHOM, y Tpajamy oa 40 yacosa
Hele/bHO.

Ynau 3.

Koucraryje ce ma 3amociieHa WCIyHaBa CBE ycjloBe 3a obaBjbame I0CIOBA paJHOr MecTa
WCTpaXKuBaya capajiHiKa, yTBpheHe 3aKOHOM O HAayUd M WCTpaxuBamuMma, IIpaBUIIHHKOM O
CTHL@RY MCTPOKUBAYKKMX U HAydHMX 3Barba W IIPaBHIIHHKOM O OpPraHM3allMjyu U CHCTEMATH3LH)U
nocnosa Pakynrera.

Ynan 4.

3anocieHa je aHraxoBaHa y JIOMEHy M3paje €KCriepuMmeHata, obpajie pesynrarta M MHCamba
M3BEINTaja y OKBUPY IPOjeKTa, kao 1 nomoliu y usBohemy BexOu u3 oarosapajyhux npeamera Ha
Karezpu 3a puUTONATONOTH]Y.

3anociena he o6assbatu nocinose y ceaumuTy Ilocnonasua.

Ynan 6.

3anocieHa npUxBara ja y TOKy paja Moxke Jia 00aBjba U [pyre Moc/OBe y OKBUPY CTPY4HE cripeme
U UCTPKUBAYKOI/HAYYHOT 3Barba.

Ynau 7.
Ilocnonasal je ay’kaH ja OjMax [0 CTynamy 3anocjieHe Ha paji, OJHECe MpOMHMCaHe MpHjaBe Ha

06aBe3HO COLMjAHO OCHTyparbe U GiaroBpeMeHo ynnahyje 0NpuHOCE 32 NIEH3H]CKO, MHBATHICKO H
3[[paBCTBEHO OCHTYpamE.
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Ynau 8.

3anociieHa NpUxBara Jia y TOKy pajia MoXke a 00aBJba ¥ Jpyre MocjoBe y OKBHPY CTPY4HE clpeMe
¥ MCTPa)XKMBAYKOI/HAYYHOT 3Bakba.

Ynau 9.

3a Bpeme Tpajama yropopa nocjoaasan he 3amocnenoj ucnsiahusaTu Meceuny 3apaay M3
6pyTO cpeACTaBa NPOjeKTa yMam-eHHUX 32 3aKoHCKe o6aBe3e HCIIATHOLA.

Ynan 10.

HoBuaHH H3HOC OCHOBHE 3apajie Ha IaH 3aK/by4YeHa YyroBopa o pajay je OpyTo mjaTa y u3Hocy
ox 108.000,00 punapa u OGuhe y wpenoctu wuciiahuBaHa M3  cpeacTaBa  MNpojekTa
»SUGARBETY”.

Tocnopasal he 3anocneHoj ucriahuBaty 3apaly 0AMax IO yIJIaTH CPeACTaBa 3a 3apajy 3arocieHe.
W3y3eB ucruiata M3 MpPETXOJHOT CTaBa NOCIOBaBall HeMa APYrMX MaTepHjajHMX obaBe3a mpema
3ar0CJjIeHOj.

Ynau 11.

Iocnopasaly ce obaBesyje ga ob6e3beau M CIpOBOAM 3aIUTHTY Ha pajy y CKJIaay ca 3aKOHOM,
pONKCAaHMM MepamMa ¥ HOpMAaTMBHMMA 3allTHTE Ha paxy M aktom IlocnomaBua, a 3amocnena je
Jly’KHa Jla ce MpU/Ip)KaBa MPONUCaHUX Mepa 3alTHTE Ha pajy.

Ynau 12.

3anocnena u [locnojasal npuxsarajy cBa npapa, 06aBe3e M OJArOBOPHOCTU YTBpheHe 3aKOHOM M
0BUM YTOBOpOM.

Ynau 13.
3anocneHa uMa JAy)KHOCT Jila OCTaHe Ha pajly y Tpajamy O 15 maHa oj JaHa J0CTaB/bama OTKa3a
Vrosopa 0 pajy, 1 TO HCKJbYYHBO YKOJIHKO C€ M3 CPE/ICTaBa IpojekTa 06e36e/ie CpeaCcTBa HaMemheHa
UCILIATH HAZOKHAJIE 32 paj| 3arocieHe.

Ynau 14.

Yroop je caummeH y 5 (leT) MCTOBETHMX NpUMepaka, oj kojux 1 (jeman) mpumepak 3ajpikasa
3anocnena, a 4 (yerupu) npumepka Ilocnonasail.

3ATIOCJIEHA ODOCIOOABAI
g (Mexa)
H\-’l 2\ /BV(’) ¥ JGLL(/\ D
Huna ByuyxoBuh, quni. HHx. : Hpod. ap Ayman Kusxopuh
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VYuusepsurer y beorpaay
IOJbONPUBPEIHHA ®AKYJITET
Bpoj: 418/1

Jarym: 22.12.2022. rogune
Beorpaa-3emyH

1. Vuusepsuter y Beorpany - HOJbOIIPUBPEIHH ®AKVITET, Beorpaz- 3emyH, Hemamuna
6p. 6. MB: 07029845, ITKB 100198802, (y mabeM TekcTy: ITocnozasaly), Kora 3acTyna AeKaH
npod. ap Aywan Kusxosuh, c jeqse ctpaHe 1

2. Huna Byuxosuh, UIUL. HHX. OJBONPUBPEJIE., Ca NPECHBANMIITEM Y Beorpany, Hosu Beorpan,
IlInanckux Gopaua 040/8, IMBI'- 0709984715055, Op. nuyHe KapTe — 004205989, ucrpaxupay
capaguuk (y Ja/beM TeKCTy: 3arociena), ¢ Apyre CTpaHe, Kako Cleju, 3aKJby4yjy YroBop o
pany

Yrosop o paay Ha oapeheHo Bpeme
Ynan 1.

3anocieHa 3acHUBA pagHy ofHOC Ha oapeheno Bpeme ox 01.01.2023. 10 31.12.2023. roguHe, Ha
npojexry ,Rubbery taproot disease of sugar beet: etiology, epidemiology and control”
( »SUGARBETY¥, Gpoj npojexta 7753882 ) y oxBupy nporpama UJOEJE ®ounpa 3a HAYKY
Penyoauxe Cpouje.

Ynau 2.

3amociena 3aCHMBA PAJHH OJHOC €A MYHWHM PaJHHM BpPeMeHOM, y Tpajamy oa 40 uacosa
HeJle/bHO.

Ynau 3.

Koncraryje ce na 3amocieHa HCIHymaBa CBE yCIOBE 3a obaBibambe II0CJIOBa pajJHOr MecTa
MCTpaXMBaya capajHuKa, yTBpheHe 3aKOHOM O Hayud M HCTpPaKMBarbMMa, [paBUIHUKOM O
CTHI@Ey MCTPOKUBAUKUX M HAyYHHX 3Bama U IIpaBuUIHMKOM O OPraHU3aUUjH U CcHUCTEMaTH3aLIUjH
nocnosa axynrera.

Ynau 4.

3amocieHa je aHrakoBaHa y JOMeHy M3paje eKClepuMeHara, o0paje pesyiTara M IHCama
W3BelTaja y OKBUPY MPOjeKTa, Kao W nomohu y ussohermy BexxbOu U3 oaropapajyhux mnpeamera Ha
Karenpu 3a GUTONATONIOTH]Y.
3anociena he o6asspatyu nociose y cepuiury Ilocnonasna.

YnaH 6.
3ariociieHa PUXBATA Ja y TOKy paja Moxe Ja 06aBiba U Zpyre OCJIOBE y OKBUPY CTpY4HE CTIpeMe
M MCTPAXXMBAYKOI/HAYYHOT 3Bakba.

Ynan 7.
IMocrnoxasall je AyXaH fa OfMax I0 CTymamwy 3aroc/ieHe Ha pajl, MOJHECe NponucaHe npujaBe Ha

06aBE3HO COLWjAITHO OCUTypakse Y 6raroBpeMeHo yruiahyje JONpUHOCE 3a MEH3UjCKO, HHBATHACKO H
3[PaBCTBEHO OCHTYPaHse.
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Ynau 8.

3anocieHa IpuxBata fa y TOKy pajia Moxe a 06aBska 1 pyre NOC/IOBE y OKBHPY CTpy4He Cripeme
¥ MCTPaXKMBAYKOT/HAYIHOT 3Bam:a.

Ynau 9.

3a Bpeme Tpajama yrosopa mociogasan he 3amociaenoj ucniaahinBaTH MecewHy 3apaiy H3
GpyTO CpeACTaBa NPOjeKTa yMaH-€HHX 32 3aKOHCKe 00aBe3e HCIIATHOLA.

Ynau 10.

HoBuanu H3HOC OCHOBHE 3apaje Ha JaH 3aK/bydemha yroBopa o paay je GpyTo nuara y H3HOCY
on 108.000,00 ammapa u OGuhe y wpemocTn mcennalimBaHa M3 CpeacTaBa NPOjeKTa
»SUGARBETY”.

TMocnonapan he 3anocieHoj ucrnahuBaTi 3apajy OAMax IO yIUIaTH CPEJICTaBa 3a 3apajly 3arocieHe.
M3yseB MCIUIATa U3 TIPETXOJHOT CTaBa IOC/IOBABAll HEMa JPYTMX MaTepujaiHux obapesa rpema
3aI10CJIEHO].

Ynan 11.

ITocnonapan ce obasesyje na obe3benu M CIPOBOAM 3AITHTY HA paay y CKiIaay ca 3aKOHOM,
NPONKMCAHUM Mepama W HOpMaTMBMMA 3alITHTe Ha pafy M aktoM Ilocionasua, a 3amocnesa je
Jly’KHa J1a ce IPUApKaBa NPOIMCAHMX Mepa 3alITHTE Ha pajy.

Yaau 12.

3anocnena u Ilocioaasal Npuxsarajy cBa IpaBa, 0baBe3e M OJTOBOPHOCTH YTBpheHe 3aKOHOM H
OBUM YTOBOpOM.

Ynan 13.
3ariociieHa uMa JQyXXHOCT [a OCTaHe Ha pajly y Tpajamy O 15 faHa oJf AaHa JOCTaBjbaka OTKas3a
YroBopa 0 pajiy, ¥ TO MCK/BY4YHBO YKOJIHKO CE U3 CPE/ICTaBa MpojeKTa obe30ezie cpeaicTBa HaMemhEeHa
HCIUIAaTH HaJOKHA/E 3a paj 3a1loClIeHe.

Ynan 14.
VroBop je cauumeH y 5 (TeT) UCTOBETHHX NPUMEpaKa, off kojux 1 (jemaH) mpumepak 3a/ipaBa

3arnocieHa, a 4 (yeTupu) npumepka ITocnoaasan.

3AIIOCJIEHA

i Byrecloty

Huna Byuxosuh, guni. uns
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CERTIFICATE

has attended the Training on Plant Disease Outbreaks and Contingency Planning - Session 5

with 22 hours of lectures (60 minutes hours)

Lisbon, Portugal, 13-16 June 2023
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[Tpusor 6 - [TotBpaa o unancTBy y JpymTBy 3a 3amtuty ousba Cpouje
BRSNS

DRUSTVO ZA ZASTITU BILJA SRBIJE
11080 Beograd 80, Nemanjina 6, p.fah 123, Srbija

Telfaks: +381(0)11 3160-991; Tel: 3160-630, 2615-315 lok. 489; e-mail: plantprs@eunet.rs; Intemet: www.plantprs.org.rs

POTVRDA

Na osnovu uvida u dokumentaciju, ovim potvrdujemo da je Nina Vutkovi¢, istraZivac
saradnik, ¢lan Drustva za zastitu bilja Srbije.

Beograd, /4" .} Predsednik Drustva
| $freviean
15. novembar 2023. godine W51 . Dr/Goran Aleksic
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