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Agrobacterium vitis is a causal agent of crown-gall disease on grapevine. Bacterial strains were isolated from
crown galls of different grapevine varieties in grapevine farms of Kyungbuk (Kimcheon), Chungbuk
(Okcheon), Chungnam (Daejon, Choenan) and Kyeonggi (Suwon, Ansung) areas in Korea from 2002 to 2005.
Primer sets, Phe A and VirA, which were derived from pectate lysase gene and virA gene of Ti-plasmid in A.
vitis were used to detect .4. vifis strains from crown galls. PheA and VirA primers amplified DNA fragments of
0.25 kb and 0.5 kb from fifty-one bacterialstrains. They formed crown galls on grapevine variety, Kyoho, or
carrot disks with variable pathgenecity It was confirmed that the biochemical characteristics of 10 bacterial
strains that was strong pathogenecity on grapevine were mostly in agreement with type culture strains of 4.
vitis, showing growth in the presence of 2% NaCl, non-production of acid from melezitose and negative
response in production of 3-Ketolactose.
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Table 1. Pathological characteristics and PCR based detection of bacterial strains isolated from crown galls of various grapevine varieties
in Korea

. . Year Pathogenicity Specific primer
Agrobacterium strains Source/Host - -
Isolated Grapevine Carrot PehA VirA

1.YK 2800 Korea, RDA + +++ + -
2 YK 2823 Korea, RDA +++ ++ + —
3. YK 2828 Korea, RDA ++ + + +
4. YK 3312 Korea, RDA ++ ++ + -
5.451 Chungbuck Uni. + + + -
6. LMG 256 A. vitis Type culture +++ + +
7. LMG 259 A. vitis Type culture ++ ++ + +
8. LMG262 A. vitis Type culture ++ ++ + +
9. LMG 8750 A. vitis Type culture + ++ + +
10. CNU-10 Teajon, Korea/Kyoho 2002 + + + +
11. CNU-12 Teajon, Korea/Kyoho 2002 + + + -
12. CNU-13 Cheonan, Korea/Kyoho 2002 - ++ + -
13. CNU-15 Cheonan, Korea/Kyoho 2002 ++ ++ + -
14. CNU-25 Cheonan, Korea/Kyoho 2002 + ++ + -
15. HKA-1 Ansung, Korea/Kyoho 2002 +++ ++ + -
16. HKA-2 Ansung, Korea/Kyoho 2002 + ++ + +
17. HKA-3 Ansung, Korea/Kyoho 2002 + ++ + -
18. HKA-4 Ansung, Korea/Kyoho 2002 + ++ + -
19. HKA-5 Ansung, Korea/Kyoho 2002 + + + -
20. HKA-7 Ansung, Korea/Kyoho 2002 + ++ + +
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Agrobacterium strains Source/Host Year Pf':lthogemcuy Specific prlme.r
Isolated Grapevine Carrot PchA VirA

21. HKA-8 Ansung, Korea/Kyoho 2002 + + + +
22. HKA-12 Ansung, Korea/Kyoho 2002 ++ + + +
23. HKA-13 Ansung, Korea/Kyoho 2002 ++ + + +
24. HKA-25 Ansung, Korea/Kyoho 2002 ++ ++ + +
25. HKA-26 Ansung, Korea/Kyoho 2002 + + + +
26. HKA-27 Ansung, Korea/Kyoho 2002 ++ ++ + +
27. HKA-28 Ansung, Korea/Kyoho 2002 + ++ + -
28. HKA-31 Ansung, Korea/Kyoho 2003 ++ ++ + +
29. HKA-36 Ansung, Korea/Kyoho 2003 - + + +
30. HKA-37 Ansung, Korea/Kyoho 2003 ND S+++ + +
31. HKA-38 Ansung, Korea/Kyoho 2003 ND ++ + +
32. HKA-39 Ansung, Xorea/Kyoho 2003 ND S+++ + -
33. HKA-41 Ansung, Korea/Kyoho 2003 ++ S+++ + -
34. HKA-42 Ansung, Korea/Kyoho 2004 ++ S+++ + -
35. HKA-43 Ansung, Korea/Kyoho 2004 ++ ++ + +
36. HKA-44 Cheonan, Korea/Kyoho 2004 + + + +
37. HKA-45 Cheonan, Korea/Kyoho 2004 ++ +++ + +
38. HKA-46 Cheonan, Korea/Kyoho 2004 ++ ++ + +
39. HKA-50 Cheonan, Korea/Kyoho 2004 ++ - + +
40. HKA-51 Cheonan, Korea/Kyoho 2004 - ++ + +
41. HKA-52 Cheonan, Korea/Kyoho 2004 - +++ + +
42. HKA-53 Cheonan, Korea/Kyoho 2004 + + + +
43, HKA-54 Cheonan, Korea/Kyoho 2004 + ++ + +
44, HKA-55 Cheonan, Korea/Kyoho 2004 ND + + +
45. HKA-59 Cheonan, Korea/Kyoho 2004 ND +++ + +
46. HKA-61 Cheonan, Korea/Kyoho 2004 ND + + +
47. HKA-62 Cheonan, Korea/Kyoho 2004 ++ +++ + +
48. HKA-63 Cheonan, Korea/Kyoho 2004 - + + +
49. HKA-64 Cheonan, Korea/Kyoho 2004 - + + +
50. HKS 1-4 Suwon, Korea /1-6 2003 ++ S+++ + +
51. HKS 2-2 Suwon, Korea /1-3 2003 ++ S+++ + +
52.HKS 3-1 Suwon, Korea/Hongbusa 2003 ND +++ + +
53. HKS 4-3 Suwon, Korea/ Kitsaki Red 2003 ND + + -
54. HKS 6-1 Suwon, Korea /Yangock 2003 ND ++ + +
55. HKS 7-2 Suwon, Korea/Rube muscat 2003 +++ + + +
56. HKS 8-4 Suwon, Korea /T-Seedress 2003 ++ + + -
57. HKS 10-2 Suwon, Korea/Honey Red 2003 ++ + + +
58. HKS 11-1 Suwon, Korea/ R-Biance 2003 ++ ++ + +
59. HKS 12-3 Suwon, Korea/4-3 2003 ++ ++ + +
60. HKS 14-2 Suwon, Korea/ 5-12 2003 +++ + + +
61. HKS 15-3 Suwon, Korea /Fuen 2003 +++ ++ +
62. HKS 16-1 Suwon, Korea /Big Unicon 2003 +++ + + +
63. HKS 17-3 Suwon, Korea /3-1 2003 +++ + + +
64. HKS 19-2 Suwon Korea/Deabong 2003 ++ + + +
65. LMG 14 A. radiobacter/Type culture - - - -
66. LMG 152 A. rhizogenes/ Type culture - - + -
67.LMG 157 A. rubifType culture - - + -
68. A208 A. tumefaciens/Type culture - +++ - -
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Fig. 1. Crown gall formed on a grapevine variety, ‘Kyoho’.
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Fig. 2. PCR amplification of Agrobacterium spp. by specific primers, pehA primer set (A), virA primer set (B). Bacterial strains from
crown galls on grapevines in Korea (Lanes 1, YK2794, 2. YK2800, 3. YK2801, 4. YK2823, 5. YK2827, 6. YK2828, 7. YK3312, 8.
YKS5050, 9. YK5052, 10. 441, 11. 448, 12. 451); lane 13. A. radiobacter (LMG14); Type cultures of A . vitis strains (lanes 14. LMG256,
15. LMG259, 16. LMG262, 17. LMG8750); A. tumefaciens (lanes 18. A-208, 19. A-348).
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Table 2. Biochemical characteristics of bacterial strains isolated from crown galls of various grapevine varieties in Korea
. Strains Ty?)f': Ziﬁfure
Characteristics At* Ar Av
YK YK HKA HKA HKS HKS HKS HKS HKS HKS LMG LMG
2800 2823 1 37 14 22 72 84 142 153 256 259
Gram positive - - - - - - - - - - - - - -
Grows anaerobically - - - - - - - - - - - - - -
Drowth D-I medium + + + + + + + + + + + + + o+ o+
Spores forms - - - - - - - - - - - - - - -
Production of 3-Ketolactose =~ — - - - - - - - - - - - + - W
Growth in 2% NaCl + + + + + + + + + + + + + - +
Growth in 35°C + - - - + - - - - - - - + VvV Vv
Acid from sucrose + + + + + + + + + + + + + -V
Erythritol + - - + - + - + + + - + - + -
Melezitose - - - - - - - - - - - - + - -
Alkali from mallonic acid + + + + + + + + + + + + -+ o+
L-tartaric acid + + + + + + + + + + + + - + +
Propionic acid + + + + + + + + + + + + v - -
Mucic acid - + + + + - + + + + - + - + -
Ferric ammonium citrate - - — - + + + - — - - - + _ _
L-tyrosine ultilization + + + + - - - + + + + + - + -
Oxidase reaction - - - - - - - - - - - - + V V
Citrate oxidation + + + + + + + + + + + + vV o+ o+

Pathogenicity on grapevine + ++ +H o HH

2At, Agrobacterium tumefaciens; Ar, A. rhizogenes; Av, A. vitis: Data from Schaad (1988) and Moore (1988).
®V, Variable.
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