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Table 1- Source and year of isdation of Rhizobium strains obtained from East and West
Azarabayjan vineyards.

3kl L Sos g Yoo IRER AT
_Year -Of Source Isolates
isolation
2009 (East Azarbayjan-Jolfa)Lil> - 5 & Ol )31 F5 G F1
2009 (East Azarbayjan —Ahar) al= & Ol 3] AH7 & AH1
2010 (West Azarbayjan-Miandoab) il s.tle = o ¢ Olaul 3 N7 & N1
2009 (East Azarbayjan—Marand) . = 5.5 Oleg L3 MRL.MR2 MR3
2009 (East Azarbayjan —Sarab) i o = 3,4 Ol SA6 5 SAl1 . R7 U R1
2009 (East Azarbayjan —Tabrniz) 5, .o - 3, RPN Tad v Tal
2009 (East Azarbayjan —Oskou) SCul- 3.5 Ol=ls 3l S6 L S1.D1 D2
2010 (West Azarbayjan —Salmas) Lo = ¢ Oleg L3 K4 K1
2009 (East Azarbayjan —Azarshahr) ¢ ,31 = 3.2 Ol 31 AZ10 AZ1
2009 (East Azarbayjan —Bonab) clu= 3 5 Oleul )3l Bd13  Bd1
2009 (East Azarbayjan—-Maragheh) <1 - - 3 .5 Ol l,sl Marg9t Marql.G7 & G1
2009 (East Azarbayjan —M ianeh) sle = 3 .5 Olou b 31 H7t H1 E4 G El
2009 (East Azarbayjan —Ajabshir) & cowe = 5.5 Olaul 3] AJ4 AL
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Table 2-Morphological, biochemical and physiologcal characteristics of the bacteral
strainsisolated from vineyards of Azarbayjan.
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a = percentage of strains with positive reaction. . - = negative results with all strains. + =positive results with

all strains
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Figure 1- Hectrophoresis of the 224bp fragment of the virD2 gene amplified in PCR
of representative strains of Agrobacterium isolated from galls on grapevine crowns, in 1.5%
agarose gel and stained with ethidium bromide, M: 100bp DNA ladder.
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Figure 2- 466 bp fragment from the polygalacturonase gene in 1.5 % agarose gel stained
with etidium bromide. Rhizobium vitis (Agrobacterium vitis) isolates (Lanes Az2, Marq7,

H3,Bd2, E3, F1, AJ2, SA3, andS4). R.radiobacter (A.tumefaciens) (LanesN4, MR1, K3), M:

100bp DNA ladder.
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Figure 3- IS50-PCR fingerprints of Agrobacterium strains isolated from vineyards of
Azarbayjan and reference strains. Lanes 1:Marql; 2:Bd1; 3:H2; 4:F1; 5:R2; 6: Aj3; 7:Bd5;
8:SAL; 9:SA3; 10:R3; 11: Az2; 12: Az4; 13:MR1; 14:Marq5; 15:N2; 16:R4; A: Rhizobium
vitis ICMP10752; B:R.radiobacter ICMP 5856; C:R.rhizogenes ICMP 5794; D:R.rubi
ICMP6428; N:(Negative control); M:1Kb DNA ladder.
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Figure 4- IS50-PCR dendrogram obtained by comparison of strains isolated from
grapevine and reference strains. A: Rhizobium vitis ICMP10752; B: R.radiobacter ICMP
5856; C: R.rhizogenes ICMP 57%4; D:R.rubi ICMP6428.
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Determination of Rhizobium species and heterogeneity of strains causing grapevine crown
gall disease by IS50-PCR
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Abstract

Crown @ll is amongst the most important diseases of grapevine (Vitis vinifera) in many areas
where grapevine is grown worldwide. To assess the diversity of Rhizobium gecies and strains,
associated with the crown gall disease of grapevine in the major grapevine growing areas of
northern Iran, 105 strains of the suspected bacterium were isolated from tumors of the crown and
vines collected from vineyards in East and West Azarbayjan provinces. The strains were
characterized by their phenotypic features, presence of virD2 and polygalacturonase genes and
comparison of 1S50-PCR fingerprints of the strains with those of the reference strains. Ninety
two strains amplified a 224 bp fragment of the VirD2 gene in PCR reactions using
VirD2A/NirD2C primers. Sixty four strains of Rhizobium (Agrobacterium) could amplify a 466
bp fragment with the primers PGF/PGR were identified as R. vitis. Strains were differentiated
into 4 clusters at 55% similarity level of 1S50-PCR generated fingerprint patterns. The majority
of the strains formed subgroups in R.vitis cluster. Division of each of these two clusters into
several subgroups at 80% similarity level reflected exstence of a geat level of diversity in

population of bothspecies.
Keywords: Grapevine, Rhizobium, Polygalacturonase gene, 1S50-PCR.
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