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OpHrHHANCH HAYYICH TPYA
Original Scientific Article

MNMPHUCYCTBO HA PUTOIUIASMHTE KAJ BHHOBATA JIO3A BO
PENYBJIHKA MAKE/JTOHHJA BO 2006 TOJIMHA

Cama MUTPEB', ®umun INEJYHHHOBCKH® u Emunnja HAKOBA'!

! Vuusepsumem “Ioye Heavea™ lmun, 3esjodescxu @ayamem, “Kpeme Mucuproe 66, Llmurn
 Daxyamem 1a 3EMJOIEICKT NAVKU ¥ XP Bya, “Aa dap Maxedoncxu “66, 1000 Cxonje,

H3BOJ

Miurrpen C., TNMejusnonckn @. u Haxosa E. (2008): ITpucycTso Ha GNTOMIAIMHTE Kaj BHHOBATR 1038 8O
PenyGanxka Maxcaounja no 2006 roa. 36opumx na tpyzonu oa [1l Konrpec na exoaocsure va Maxcaonsja co
sefyuapoano yswectno, 06-09.10.2007, Crpyra. HoceOun matannja na MakeaoHckoTo exonomxo apyurreo, Ku.
8, Cxonje.

TIpHCYCTRO HA CHMITTOMATHYCH MATCPHIAT 33 AHAINIA HA NaAPUCIAM 1OX a032a, SoparopHcKn
PCR u RFLP anamu #a 16Sr DNA permosor, ¢ XOPHCTCHM 33 ACTOKINA # MacHTHdHKaumja Ha npucyrumre
¢uTonnazvK BO BercTalckaTa ccsona 2006 wa Tepwropwjara swa PenyGamka Maxcaoumja, Marepsjastor sa
anATHIa O PALIHMYHK COPTH GCmIC XONCKUMOHMpaH o1 noroscmirte sozapeku peonn (Herorumo, Kasasapun,
Crpysmm, Beaee, Pautoswm u [HIrun) o uea 3a ¢ onpeacas npucyCcrsoro M 10T Ha GUToniasMure wul
semjara. Eauncreeno dutonaasvure ko npanafaar sa Bois Nodr (noarpyna 16SrXI-A swm cronfyp) rpynara
Gca NPOHALICHH HA HCIIHTYBAHMTC MAPLCIH O BHHOBA 3034,

TMopaas WHPOXATa PACHPOCTPAHRCTOCT HA PHTOMAAIMATCKHTE 32000y B3H2 BO CHETOT M HHRHOTO KAPAHTHHC KO
ACICTHO, HAIHOT AKUCHT HO OBA HCTPNOKY BAILE 0 CTARHEME HA NPHCYCTBOTO ¥ ARCTPHOYIMjA Ha PHTONIAIMHTE BO
BHUHOTOPETE 8O MAKCIOHH]A, HHBHO YTHPIYBAILE CO MOICKYISPHN SHATHIN, KAKO H NPOLCHY BAIE HA WITCTHTE KOH
™ NPCAMIBMKYRIAT BRI JOSORNTE HICIN.

Kayuun 36oposn: PCR, RFLP, 16S rDNA, sunosa nosa, Bois Nodr.
ABSTRACT

Mitrev S., Pejdinovski F. & Nakova E. (2008): Presence of grapevine phytoplasmas in summer 2006 in the
Republic of Macedonia. Proceedings of the 111 Congress of Ecologists of the Republic of Macedonia with Interna-
tional Participation, 06-09.10.2007, Struga. Special i of Macedonian Ecological Socicty, Vol. 8, Skopje.

Pr ¢ of symp ic material for analyzes from vineyards, PCR and RFLP analyzes on 16Sr DNA re-
gion, were used to detect and identify phytoplasmas infecting grapevines in the period of summer 2006 in Republic
of Macedonia. The most important and bigger vineyards in the arcas of Negotino, Kavadarci, Strumica, Radovis,
Veles and Shtip, were chosen for these survey. Only phytoplasmas belong to the Bois Noir (subgroup 16SrXI1-A or
stolbur) were found in the studied vincyards in Macedonia.

The aim of this study was to characterize presence of phytoplasmas isolates associated with grapevine yel-
lows in Macedonian viticulture by molecular analyzes and to check there distribution in the most bigger vinecyards,
b this di are spreader all d the world and causes a lot of damages.

Key words: PCR, RFLP, 16S rDNA, grapevine, Bois Noir

Bosen

BHHOBaTa 1032 € CAHA 01 HAJPACTIPOCTPase-
THTE 3eMJOACIACKH KYATYPH Kako BO CBCTOT, Taxa M
xaj Hac, saakajkn nOBpUIMHA 01 okory 26.000 xex-
Tapy, Haumonanna Cratiucruka na Maxenosmja
(2001). OcobeHo CROSTO IHAUCHES KAj HAC, BUHOBa-
Ta /1032 ro MOTEHIHPA BO NOCACAHHTE HEROAKY Je-
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ucnnn. Kaj sunosara n03a kako npodaesm Bo oane-
AyBakeTo Ce jasysaar ronem Gpoj GonecTn u wrer-
HMIDE, ¥OM CCROja MOAMHE HAHCCYB3AT CCPHO3HH 3a-
y6n BO NPHHOCOT.

DUTONAZIMATE €& NPOXKAPHOTCKM OpraHi-
Svi Ge3 KACTOuYCH SHI, KO AHBEaT BO QuioeMCKH-
TS CAROBM HA PACTCHMIATA M CC NPHYHHKHTCAH Ha No-
seke on 600 GosccTi Kaj CTOTHIH PACTHTEIHH BH-
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sosn (McCoy ct al. 1989).

CHMIITOMMTE XOH C€ NOJaryBaaT Ka) madain-
PAEHITC PacTCHH}A CC MEHRPCCTHPAAT KaKD: NOwON-
TY BHIC WIH DOLUPBCHYBIHRC HA AHCTOBNTE, CXPaTY-
BAN.E HA PECTOT HA HHTEPHOIMYMHTE, MAISHKH M-
CTOBRH, CTOPMAHH UBCTOER, HEKPO3a Ha UIOCMCRD-
TO TRKHBO, NEHEPANO NPECTANY BAMC Ha PACTOT M HIY-
MUpaC Ha pacTeHneTo (Agrios 1997; McCoy et al
1989)

3HOCIRN ja CHMITTOMITONOrMars Ha sabonenn-
1€ PACTEHIA KAKO # CTENCHOT Ha 3arybu BO NpHHO-
COT BO CBCTOT, 8 NPHTOA IEMAKH ja BO NPeanin MM~
HUMILTHOCTA BO KOHTPOSETA M HCTIMTY BabaTs 8o Ma-
Keaosna, Oea ManeH NPeavCeAos 33 A2 C& PaIMHCcTy-
Ba KO COPHOIHO CACACHC Ha NPOMCHITC Kij BiHOBa-
TA 7038 KAKO M AAGOPETOPHCKH TCCTHPALA CO LeA aa
C€ JOKUERT NPMYUMHHTENMTE HA THC ITPOMCHN,

PRinojoT H3 MOACKYAAPHNTE ANATKM Ko-
w0 DNA cxcrpasumja, PCR mcToaa npocacacsa co
RFLP anama, nanaar OpiM, eAHOCTERHN W CHIVD-
MM PEIYANTATH BO THarHOCTHUEHPARKRCTO HA OBHC Na-
TOreMn.

Bo 2003 roa., ¢€ HIBpUICHM NPBNTE NIO2CTRAI-
HI MONCKYASPHN SHATHIN 33 NOTEPIYEAILG HA NpPH-
CYCTBOTO Ha PUTONAAIMHTE Ha TepuTOpHjaTa Ha Pe-
nyGauka Maseaonuja (Seruga et al. 2003). Toram
Gca seMeHM CaAMO IBC TCPHTOPHH KAKO LCTH HA WC-
OHTYBAAE, HO BO TEROT HE OBA HCTPUKYRMILE CC Jo-

MEHH NOBCKS NOTOICMH POTrHONN N0 BHHOBA 1033
€O [ICA 38 CC OJPCAK NMPHCYCTBOTO MR GHTOMARIMN-
TC Kt SMHOBATA 1030 B8O Mageroxnja.

Eamucreeno Gurommaimure ko npunaiast
ua Bois Noir (noarpyna 16SrXII-A wm croabyp)
Gca NpoHajRCHH HE HCOHTYBAHNTE DAPUCIN 08 bit-
HOBa 1034

Bois Noir $wronanama cnafa so croadyp
FPYNATE B ¢ WINPOKC pacnipocTpaseTa so Eapona »
MeauTepaMcKHTe IEMiM, it OCHCH BHHOBATA 1038 Ki-
KO AOMAKMN, OBSA PUTONAAIMA MOMT 12 CC CPETHE
M K&) roses Opoj Ha IMEY H KVATHEHPAHN PACTCHMIA
{(Marcone ct al. 1997, 1999, Schneider et al. 1997a)

Bextop sa npesecysan.c wa osan pumonsias-
ma ¢ unxanars Hyalestes obsoletus (Signoret 1867,
Maixner ¢t al. 1995)

Marepujas m meroam

Koacekunonnpasme 5a Marepsjan 1a agaima

Bo rex wa neroro 2006, xoneKUMOHHDAH.C-
TO HA METCPHJANOT GCIIC HIBPUICHO O CHMIITOMS-
THYHN PECTEHM]S O ICBCT NOKAINTETH, O LIECT pe-
HOHH O BuRoBa noia o Maxcaonnja: Herorm-
o (Hao Bawsapos), Kasaapum (JbyGam), Crpysn-
na (Xascawu), Pasominn (JloSpuaon), Hiren (Ka-
saxaja, Exono, Tpu Yeuman, Bpcaxoso) u Benec
(Conor) (Tab. 1).

Ca. 1. CuMimoMy Ml NOROATYBAIS | NOUPBCHYBALC HA THCTORNTE k3] COPTATA MEPIOHE # Bpascn
Fig. 1. Yellowing and redenning symptomatic leaves from shardonnay and vranec

316 360opuux ua rpynonn oa 1 Kourpec sa exonozure on Makeaougn



ITpHCYCTBO Ha PHTOIUIAIMHTE Kaj BHHOBATS 1 -

Llaseaonuja o 2006 roa.

Bewe HIBPIICH ACTANCH NPCIIE Ha J0308H-
Te HACAAM BO MOPCHABCACHNTE PETMOHM, W C& VTBP-
AM 3aCTANCHOCT Ha QuronrasMarckuTe sabomy-
Baka BO CHTE HCHTaHK noapayja. Civnosmute Gea
HajpacnPOCTPRHETH Kaj COPTATA WAPIOHE H BpaHcl

(Ca. 1).

DNA excrpakunja # PCR amnanduxannja
Excrpaxumjara na DNA Gewe usspuiesa oa
1 gr CBEAH HIN 3AMPIHATH ITIABHH HECPBH MO CTaH-

mapaen CTAB nporoxon sa pabora (Angelini et al.

(2001).

3a amnanduxaunja #a 16Sr DNA pernosor,
wanpascn e anpextes PCR, npocaeneH co BrueaacH
(nested) PCR, co ynorpeGa Ha yHHBEp3IaiHa i cne-

UHPHEHS TPy IS Ha NPajMepH.

Vemsepiaisa rpyna #a npajuepu Koja Sewe
xopucTesa ¢ R16 P1/P7 (aupexren PCR), Deng &
Hiruki (1991), # R16 M1/B6 (nested PCR), Martini
et al. (1999) w cocumduuna rpyna Ha mpajmepy |
FIRI(16Sr(1)f'r), Lee et al. 1994, (nested PCR), xa-
%O ¥ cnetmdiann opajMepn 3a 1 renor, frufl-rtufl
(anpexrens PCR), Schneider et al. (1997), flufAY-
rtufAY, Langer and Maixner (2004) (nested PCR),
cnewdirann 3a nacsTnduraunja na BN duronaas-
sa. TMocae noGuennre pesynrarn oa nested PCR-or,
pe-ammdummpanior aca on 16Sr DNA pernoHot,
ce noanokysa na ywre eaen nested PCR co cne-
undwana rpyna sa npajmeps 1 FIR1. Cexoja peak-
mjacemmwmwtyuenon.‘zoul.&

Ta6. 1. Pesyararn oa Nested PCR 3a nerexuja R GUTOMIAIMHTE 01 16SrX1I-A noarpynara xaj

MPHMCPOLM Ol PATAMYHM euuoropja so Penytn

nka MakeaoHsja

| Tab. 1. Results of nested PCR assays in grapevine samples from different viticulture regions in the Republic
of Macedonia.
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KOHTPONA HE PCHITATHTE 0Pt OTYNTYREHRCTO 80 196
arspoacH rea cackrpodopea, 8o PCR-or sopucre-
BMC HOTRTHMEH2 (ACjOHIIMPANS BOJA) M DOIMTHENA
(AY 1) sosTpoaa

Kaxo noswrussa sontposa nps PCR anaaw-
3uTe o sopucTemie AY 1, noTspacsa duronaanes oa
rpytara 16SeX11-A, oa saSoparopujara wa Elisabet
Boudon-Padieu, Dijjon, France

RFLP anaau:a

Mocae saspwennot nested PCR, noosrasmn-
TC DPHMCPOLM O AHTCCTHPERY CO PECTPRELINCKH Cit-
sonyiacasn Tagl, Trs91 n Hpall (MBI Fermentas),
3B anrecTmja ua avmanguunpannTe GpanvesETie Ma
16Sr DNA pernosor B o resor, no nocebes npo-
TONO 33 cosnyj e, JlurecTwjara ce oasesawe 16
waca ua 37°C. Basnaosure ce pauasojyssar co 13%
DOAMAKDHASMILIZR Ned SAEKTPOPOPEs, CO OTTTO Y-
BANE M3 FENOT 8O cTUBYM-OposMILs B doToTosy-
MeMTHpaLe B2 penvararure ma UVerpasciurysemmm-
Top

Pesyvararm

Pezyararwre 03 OUMIAHHTE CHMITTOMHEH
HE NPHMCPOIIRTE COOPaHH O TepeH Gea norsp-
ACHH CO PEIVIATHTE OO ASOPATOPHCKHTSE aHa-
s (Tab. 1)

PCR ammuanguxanmja

fpusor PCR (ampextes) €O vEmecpsansa
rpyna Ha npajmepi, R16 PLUP7, se anae nexoj jac-
HEl PCIVATETH M IETOX BO CHTE wenMTysasa Getoe
sHanpases n smciden (nested) PCR co Ri6 M1/B6
AP Ha NPAJMCPE # NOTOR CO COCIRGIFTHR TPYNE Ha
npajumcpit | FIR1 3a | rpyna wa $urromaassan

Ona sxyneo 29 asamcuspans npwscpoun, 13
DOHTHEMN Opivepot Gea noTspacsn 30 nested

PCR-o7 co npajsepcxior cet RI6 M1/B6, xane me-
mandgnunpauuTe $parvcaEmn Gca ©O roncwEHa O3
1050bp.

Co uea a2 ce norspan BN duronaaisara xaj
CHTC DOTHTHENN IPHMCPOIIH BCTO TOKR 1O SHLTH-
panse 0y renor, o ynorpeba ua noceSaa rpy-
na #a npajumepw 3a os0j rew, frufl-riufl (anpexTen
PCR) n flufAY-rufAY (nested PCR), (Ca. 2)

RFLP anana

16SrDNA dpanecHTHTE aMIaINHIHRPAHK o
nested PCR-07 0 umonzassenre Kaj numossta so-
3a Gca acrepuEEupani 0o RFLP ananaa, anrecrn-
PAHEM CO PECTPUXIINCKM cuaonyxaessn Tagl, TradSi
u Hpall. Jlnrecruja ua parvenrure asunminin-
paim co R16 M1/B6 npajucp napor ¢ BpIncHme ¢o
Tagl peCcTpHXINCEATA CHAOHY KICIIa.

Jaxaywox

flpsaTe 3cTATHN MONCKYISPHN MCINTYERS
manpascun 8o 2003 roa, so Cxoncsoro u Besews-
NEOTO SMMOMOPIC, IO JOKEEAS DPHCYCTROTO Ha Boir
Noir duronmamara (Seruga et al. 2003)

Heara 52 MaeTo HCuNTYEaRC BO TCROT Ha
sereTanroNaa cesona 2006, Geme a1 ce cacaar
WITO DOBCET # DOrONCMMN BEHOTOP)a Ha TePHTOPRNE-
™™ ux PenmyGanka Maxcaoumja, ¢ co wen 2a ¢e no-
TEPIAN HNPHCYCTBOTO # BHI0T Ha Gorronazasure. Jo-
CHCHNTE PEIVATATH DOKIAIA JICKA Ma HALLIATA TOPH-
TOpIa pactipocTpancta ¢ casdo Bais Noir $uron-
sasara (noarpyma 16SeX1-A wan cronfyvp), xoja
OPHYEHYES IHSUNTCIHN WTSTH # 3aryGH 80 NpHHO-
COT Hl BRHORETE 203

CTarncrHRsTe M SAIySOuMIc Hascelysa-
ar zcxa BN nama mimpox Spean ua pacnpocTpany-
same, ocofend vajiin ro 8o npeanna GaxrTor -
£3 90 CHTC 3eMjn oxoay Maxeaosumsa (byrapuja, Cp-
Gaja. AnGasugja » I'pungja) BN ¢ osassa eanacHTH-

Ca.2 Arapossa rea cacxTpodopesa ((196) ua nested PCR asvman@asaiincs st BpssMecpous 53 Garoasams
16SrDNA o3 susosa no3a (Tab. 1) co AufAY-rofAY nepor uas npajseps, coctosderen 33 tuf resor
I kb DNA ladder Invitrogen co rosesuma ua gparvennere 10000, 3000, 6000, 5000, 4000, 3500,
3000, 2500, 2000, 1500, 1000, 750, 500, 250 bp , 13 co DOINTHBHNTES SHATHINPAI NPHMEPOLDN,
AY! ¢ noINTHERATR SORTPOAA # B ¢ merarunns soMTposs

Fig. 2. Agarose gel clectrophoresis (196) of nested PCR amplicons on 16SrDNA grapevine phytoplasmas
amplified with fufAY-rufAY primer pair specific for tuf gene. 1 kb DNA ladder Invitrogen with
fragment sizes 10000, 3000, 6000, S000, 4000, 3500, 3000, 2500, 2000, 1500, 1000, 750, S00, 250
bp. 13 positive samples, AY | positive control and B is blank (negative control)
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TpHeycTso Ha duronaaiMeTe Kaj snHosara 1o3a so PenyGinka Makeaonuja so 2006 roa.

pana (Davis et al. 1997; Duduk ct al. 2004; EPPO
Reporting Service 2006).
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Summary

Viticulture is one of the most spread cultures in Macedonia and grapevine vineyards cover aboux 26.
hectares, National Statistic of Macedonia (2001). A large number of discases and pests are present in
among them GY. 3

Grapevine yellows (GY) are serious diseases often occurring in vineyards. They are caused by
phytoplasmas, bacteria-like organisms without cell wall. GY present in Europe are essentially two: Flavescene
dorée (FD) and Bois noir (BN).

Flavescence dorée (FD) has been a very epidemic disease since its first appearance in Europe, ie
France in the second half of 1950 years (Caudwell, 1957) and it is listed as a quarantine disease.

On the opposite, Bois Noir (BN) is ubiquitous in Europe and in the Mediterranean basin. Itis dered
an endemic discase, due to its lower spreading compared to FD and to the fact that infected grapevines
usually in low number in the vineyard, even if in the last two years an increasing of BN in many Europ
viticulture regions was noticed.

Bois noir discase presence was registered on grapevine in all countries around Macedonia: Bulgar
Serbia, Albania and Greece (Davis et al. 1997; Duduk ez @/, 2004; EPPO Reporting Service, 2006).

On the opposite, FD phytoplasma and its vector, Scaphoideus titanus, have been reported only in
so far (Duduk et al., 2004; Magud and ToSevski). FD phytoplasma was not found in grapevine collected du
this survey: however, more extensive investigations are needed to check the presence of FD phytoplasma
its vector in Macedonia, given the fact that they are widespread in the neighboring Serbia.

This research is very important for Macedonia, because it is first detailed step in protection of grapevine,
prevention of spreading the diseases and control of young grapevines who come in our country from abroad

Our results from symptomatic samples collected in summer 2006 is associated with Bois Noir (subg :
16SrXII-A or stolbur) phytoplasmas in all viticultural areas in Macedonia. This is the first report about presence
and distribution of BN in Macedonia, which include most important and bigger vineyards in the areas of
Negotino, Kavadarci, Strumica, Veles, Stip and Radovis. These results confirmed previous studies carried ot =
a limited area of Macedonia (Seruga et al. 2003). All grapevines were infected with VKII isolate, the BN s
found also on convolvulus (Langer and Maixner, 2004). Further studies, already in course, are needed to venss
the presence of BN vectors in affected areas, in order to control the spread of the disease.
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