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Fifty nine strains of Agrobacterium vitis, the causal agent of crown-gall disease on grapevine, originating from
different geographical regions and 16 grapevine cultivars including 35 Kyoho cultivar of Korea, were charac-
terized by PCR polymorphic analysis using Universal Rice Primer(URP). Of 12 URP primers, primers
URPIF, URP2R, URP2F, and URP4R, URP17R were available for detecting PCR polymorphic bands among
the A. vitis strains. PCR polymorphic bands produced by primers URP2F and URP17R were profiled to 12
strain types. A. vitis strains originated from Kyoho cultivar of grapevine showed relatively simple genetic
diversity of the four PCR types, while the A. vifis strains originated from other grapevine cultivars and type
culture strains showed various genetic diversity with 8 types. Unweighted Pair-Group Method with Arith-
metic mean(UPGMA) cluster analysis using the URP-PCR polymorphic bands showed 59 A. vitis strains are

genetically clustered into large seven groups.
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intergenic consensus(ERIC) sequence % BOX element &
37FA] Family®] HtE0<E DNAZF 573 o] PCR primer
S Al gFdt Aol A8 vk Aok ol 4. vitis
o] #F7F 243 EQAARE sty T1—plasm1d-4 T2
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W (Otten 5, 1996)3% 23S tRNAS] 5 @&t g oJ o] PCR-
RFLP ¥ 3 RAPD #3o] 21¥ vF 2tk Momol 5,
1998). 2y =W 4. vitis 59 F74 Tk =AM E
ob# <F3i= wl glrt.

Kang 5(2002a) ¥ WHEME DNAZFE 20 merd

Table 1. Agrobacterium vitis strains used in this study
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Agrobacterium strains Source/Host Year .Pathogenicity Genetic groups/
Isolated Grapevine Carrot PCR types

1. YK 2800 Korea, RDA + +++ 1/A

2. YK 2823 Korea, RDA +++ ++ /A

3. YK 2828 Korea, RDA ++ + 2/B

4. YK 3312 Korea, RDA ++ ++ 1/A
5.451 Chungbuck Uni. + + /A

6. LMG 256 A. vitis Type culture +++ + 6/D
7.LMG 259 A. vitis Type culture ++ ++ 4/E

8. LMG262 A. vitis Type culture ++ ++ 6/D

9. LMG 8750 A. vitis Type culture + ++ 4/E
10. CNU-12 Teajon, Korea/Kyoho 2002 + + /A
11. CNU-13 Cheonan, Korea/Kyoho 2002 - ++ /A
12. CNU-15 Cheonan, Korea/Kyoho 2002 ++ ++ 5/C
13. CNU-25 Cheonan, Korea/Kyoho 2002 + ++ 5/C




Table 1. Continued
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Agrobacterium strains Source/Host Year Pathogenicity Genetic groups/
Isolated Grapevine Carrot PCR types
14. HKA-1 Ansung, Korea/Kyoho 2002 +++ ++ 5/C
15. HKA-2 Ansung, Korea/Kyoho 2002 + ++ 2/B
16. HKA-3 Ansung, Korea/Kyoho 2002 + ++ 1/A
17. HKA-4 Ansung, Korea/Kyoho 2002 + ++ 2/B
18. HKA-5 Ansung, Korea/Kyoho 2002 + + 5/C
19. HKA-7 Ansung, Korea/Kyoho 2002 + ++ 2/B
20. HKA-8 Ansung, Korea/Kyoho 2002 + + 2/B
21. HKA-12 Ansung, Korea/Kyoho 2002 ++ + 2/B
22. HKA-13 Ansung, Korea/Kyoho 2002 +++ ++ 2/B
23. HKA-25 Ansung, Korea/Kyoho 2002 ++ ++ 2/B
24. HKA-27 Ansung, Korea/Kyoho 2002 ++ ++ 2/B
25. HKA-31 Ansung, Korea/Kyoho 2003 ++ ++ 2/B
26. HKA-36 Ansung, Korea/Kyoho 2003 - * 2/B
27. HKA-37 Ansung, Korea/Kyoho 2003 ND S+++ 2/B
28. HKA-38 Ansung, Korea/Kyoho 2003 ND ++ 2/B
29. HKA-39 Ansung, Korea/Kyoho 2003 ND S+++ 6/F
30. HKA-41 Ansung, Korea/Kyoho 2003 ++ S+++ 5/C
31. HKA-42 Ansung, Korea/Kyoho 2004 ++ S4++ 5/C
32. HKA-43 Ansung, Korea/Kyoho 2004 ++ ++ 2/B
33. HKA-45 Cheonan, Korea/Kyoho 2004 ++ +++ 2/B
34. HKA-46 Cheonan, Korea/Kyoho 2004 ++ ++ 2/B
35. HKA-50 Cheonan, Korea/Kyoho 2004 ++ - 2/B
36. HKA-51 Cheonan, Korea/Kyoho 2004 - ++ 2/B
37. HKA-52 Cheonan, Korea/Kyoho 2004 - +++ 2/B
38. HKA-53 Cheonan, Korea/Kyoho 2004 + + 2/B
39. HKA-54 Cheonan, Korea/Kyoho 2004 + ++ 2/B
40. HKA-55 Cheonan, Korea/Kyoho 2004 ND + 2/B
41. HKA-59 Cheonan, Korea/Kyoho 2004 ND +++ 2/B
42. HKA-61 Cheonan, Korea/Kyocho 2004 ND + 2/B
43. HKA-62 Cheonan, Korea/Kycho 2004 ++ +++ 2/B
44, HKA-63 Cheonan, Korea/Kyoho 2004 - + 2/B
45.HKS 14 Suwon, Korea/1-6 2003 ++ S+++ 2/G
46. HKS 2-2 Suwon, Korea/1-3 2003 ++ S+++ 2/B
47. HKS 3-1 Suwon, Korea/Hongbusa 2003 ND +++ 2/B
48. HKS 4-3 Suwon, Korea/Kitsaki Red 2003 ND + 2/H
49. HKS 6-1 Suwon, Korea/Yangock 2003 ND ++ 2/1
50. HKS 7-2 Suwon, Korea/Rube muscat 2003 +++ + 2/B
51. HKS 8-4 Suwon, Korea/T-Seedress 2003 ++ + 2/B
52. HKS 10-2 Suwon, Korea/Honey Red 2003 ++ + 31
53.HKS 11-1 Suwon, Korea/R-Biance 2003 ++ ++ 7K
54. HKS 12-3 Suwon, Korea/4-3 2003 ++ ++ 3/]
55. HKS 14-2 Suwon, Korea/5-12 2003 +++ + 2/B
56. HKS 15-3 Suwon, Korea/Fuen 2003 +++ ++ 6/L
57. HKS 16-1 Suwon, Korea/Big Unicon 2003 +++ + 6/L
58.HKS 17-3 Suwon, Korea/3-1 2003 +++ + 2/B
59. HKS 19-2 Suwon Korea/Deabong 2003 ++ + 71G




140 AEE - A

Agrobacterium vitis %-2] 2 Genomic DNA . A%
EL FAbeER]Rl Het g, A7) 4SS4SR 2002
ARE 20049 AA A virisE #2]3AT) 6~8E AlC]
of ABE% Z7]o B3 I kel Alde WS
AHBIAL A vitis AE 5ol primerol| &3 AESH +F
= W94 24ES AAX Genomic DNAE F&3190. &
o] primerdl &3t A vitis FE3 WL HAYL o]z
Al wet AASATHA 5, 2006). Genomic DNA
FE5 Y9 wY &5 5 Single colonyE F 3t 5m/
NB(Nutrient brothy& Test FEoIA 2~347}F vl sttt
ujF S 1.5 m/ Test FEO| 3ste] 58 459200
mM TrissHCL PH 8.0, 200 mM NaCl, 25 mM EDTA,
10% SDS) 567 p/¢}t Proteinase K(20 mg/m/)3 pis 3713k
of & 4ol o 37°C 27101 1417 52t Incubation
gich o] EFoo] 5M NaCl 100 we F7iste] 4413
o] o] 7]4] 2 X CTAB(Cetyltrime Thyl Ammonium
Bromide) [2% CTAB(wA), 100mM Tris-HCI(pH 8.0),
20mM EDTA(pH 8.0), 14M NaCl, 1% PVP(polyvinyl-
pyrrolidone Mr 40,000] 80 WS A 7}3te] 65°Col A 104
7+ W38} 700 W/ Phenol:Choroform:Isoamylalcohol(25:
24:1)8 ol 2 Aol oS 12,000 rpmoll A A& &)
Atk AdE AE A FEE {7131 0.6 volume Isopropanol
S Hrbetar Aol sEZF WA F 12,000 rpmol Al
587F dAlEEste] DNAS A sttt 70%9] ethanol
Z DNA HAELS Washingdle] JFgAZ3 & TE
buffer(10 mM Tris-HCl PH 8.0, 1 mM EDTA) 50 p/oll &
a3t th 10 mg/ml RNase 2 wWiE wo] 37°Coll A 14]7+
wAjate] 2 g9 &l ¥ RNAE A AT DNA
F%+ Spectrophotometer®] 260 nme] gl =743}
At

Table 2. Nucleotide sequences of URP primers used in this study

GC (%) PCR poly-
/Tm (°C) morphism

URPIF ATCCAAGGTCCGAGACAACC 50/65 Yes
URP2F GTGTGCGATCAGTTGCTGGG  50/67 Yes
URP2R CCCAGCAACTGATCGCACAC  50/65 Yes
URP4R  AGGACTCGATAACAGGCTCC  50/66 Yes
URP6R GGCAAGCTGGTGGGAGGTAC  50/65 No
URPF  ATGTGTGCGATCAGTTGCTG  50/68 No
URP17R AATGTGGGCAAGCTGGTGGT  55/74 Yes
URP25F GATGTGTTCTTGGAGCCTGT  50/65 No
URP30F GGACAAGAAGAGGATGTGGA 50/65 No
URP32F TACACGTCTCGATCTACAGG  50/65 No
URP38F AAGAGGCATTCTACCACCAC  50/65 No

Primers Sequences (5-3)
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Agrobacterium vitis2] URP primer ¥ PCR ¥Hg-%7.
PCR ®H&-2 9&tod 4. vitis dFZFE FE3 genomic
DNA 100 ngS %% DNAZ 3}3l Table 298] 12F /2
7}zke] URP (Universal Rice Primer) PrimerE 100 ng A}
2319 Th PCR WHg-8 2AL 50 pE HE volume
2 332 ®¥H$ buffer (10mM Tris-HCIl pH 8.0, 50 mM
KCl, 1.5 mM MgCl, 0.01% gelatin), 200 mM dNTP(dATP,
dCTP, dGTP, dTTP) % 2.5 unit Taq polymerase(Promega)s
o] AAstgth DNA S%5 ¢3] MJ. ResearchA}£]
PTC(Peltier Thermal Cycler)-200 PCR 7]71& AM&-3tith.
PCR 272 & 94°Coll A 457t pre denaturation?] 71
3 94°CollA 157} denaturation, 55°ColA] 157} annealing,
72°Col| A 28 extensiondte] 3 35 cycle A3 oH
% DNA $§42 72°CllA 10822 3ttt SFES
1.5% Agarose gellA 5 vol/lemZ 71953134t Agarose
gel ArolA 2] DNA 7&-2 Ethidium bromide &4l 4
A3ted UV lamp AollA DNA =& & ste] 248t
%tk URP-PCRS sl FAE W=9] f-7ol wet
NTSYS-PC¢] UPGMA program= ©]-&3Fo] dendrogram
S A = 4 vitis I §A4 FABAE £
Akt

g nk

Agrobacterium vitis 572] URP-PCR t}84. =& =
Wi+o] URP-PCR T+ 74 AZl #HE& 5 3= URP
primers AW317] $181e] Table 22] 1272 URP primer
£ 2 g3k} T genomic DNAE 5% DNA =
stod AR B WA AAS 270 £t PCR 5%
S AAEAT Table 2014 UERE A o] 314 T4k
4 A% 7} primer®4 URPIF, URP2F, URP2R,
URP4R, URP17RE LFeFkom 0.3 kbellA] 5.0 kb 2519
PCR T34 M=E A3k 99 primerE o] 831

2002955 200437HA] SHRAGe] F<L, kg, A, &
Aol ¥ TR RE TS g9E o
oFgl TEFFol yuke ¢4 e AT o &
23 F59 TEAFEA LMGOA =43 4719] 9=
452 ¥ 8= Table 19] 597752 4. vitiss ©]-8-31
URP-PCR W] 9J3 §d4 thdd S AT

ks
7] ARl E FE A T=EF
e Ejstsion 7lE o3 7hx] 2=
Elo] 4. vitis B2lE deldT4 A A
A2 HE e
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Fig. 1. PCR polymorphism of Agrobacterium vitis strains produced by URP2F: (A), and URP17R: (B). M: 1 kb ladder.
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A2 odA O] E¥she o R AZEAT Ak o9
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207¢] 712 5o = URP primer7} W wh
& DNA 97X E27E /ML= URP-PCR %
primer$} 5% DNA 7+e] EolF AFS Fxsdte
zAozA 4719 RAPD Wi#E ttEtiy &
). Annealing 255 Z7|HE 55°CE oz &

g o] RAPDIA A71= A%

A (o e
30 oo flo =

°

¢l PCR AH&E2 & A
S A FAE FEIGTE HolA EHor 2 ¢
%1Th URP primere= #&%°] AldS E3Hste njAg &9

7k, FW PCR R84 vl f-&3517 488 F
ATHKang 5, 2002b). Aol 3k 28 A1 EW A
<l Pectobacterium carotovorum subsp. carotovorum
(Kang -, 2003), =LA 7] W&t (Escherichia coli),
A &5 (Salmonella  spp.), 23 ﬁ-?l
Blucella spp. | 28 v} 9low, A v &2 Bacillus
AE Lactobacillus A Z-ol o] &= —’F Qloj(uliralx) &
& A% 2T, 2%LYE T A 2ol 1 284
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Mycobacterium,
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7IMEE At F 5olHE primerS A Absto} A&
g 4 o MATEHS YOI = Pectobacterium

carotovorum subsp. carotovorum; S A1 Phellinus

2 -

it

linteus & S0l o 2 & 34T 4 Y+ primerE B
2 @ vl AtkKang %, 2003; Kang 5 2002b). Jana &
(2005)2 URP-PCRE o|838lo] Bo|F +-F Macrophomzna
phaseolina 59 34 F5& FY3 vt AUtk

Agrobacterium vitis F52] 132 FAWA 2. URP
(URP1F, URP2F, URP2R, URP4R, URP17R)

PCRe AHEZ o] &3t Fig 2& 59750l <& A
d M=g o] gt ME fio mEh NTSYS-PC <
UPGMA programs ©]-8-3tod dendrograms 2Hd ¢+ 20|
‘:]' I A% R O 2FeE ERFHASH, 25 |

T 62~100%7H] FI#AE el 230l 25 1
< URP-PCR type®] A #55 X33t dem 54
HerlEd o2 /Y Fwol 2o 2 A3 YK
2800, YK 2823, YK 33129} =tujollA &Zelgt 479

Z7} &8 1802 A F3 7ho) 85~100%2] SHBAS
etk 22 20= YK 28288 ¥ &3}1 URP-PCR

Rgom % 3w FU B 7

type B7} +/E o] FL

F7F olol] &3t} 1F rell= 80~100%7HA1 FAF s
o 25 32 3 A7oA ASEE o]9]e] IR EEF
oA B3t #5F HKS 10-2¢} HKS 12-3 ¥ #FE F
el e vlwa Wdgo] ok 5= YERT

5 Zholl= 83% ol Fd#AAE JERYh 15 4+
9ol £33 LMG 259, LMG 8750 © 5 #5-57to]

YK2800
s
451 »Group 1
CNU-13
CNU-12

HKA-53
HKA-52 >Group 2

“K\]()Z
{ HES. x}GfOUD 3

—

‘———————-—-———————————————-——-1 ’\/[( 8750}GTOUD 4
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[ |U\U 25
HKA 1 Group 5
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T T
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Fig. 2. Construction of UPGMA dendrogram using URP-PCR polymorphic bands of Agrobacterium vitis strains isolated from grapevine

galls.



2
L
I
4
=
z
=
d1 =
@]
Z
ge]
3
32
o
=
I
2

FJ(J
2y
i
s
o X2
[ o
ﬁ
=y
N
=
%
N
9,
Oi
Lo
e H B o oF 0 I

(e o o 1B oox % o o,

A
2L AFolele] EEEEA
IHARE 5_@;}1 Ao FF 7re 70% oA
o thE 2FFHE 63% 01”91
= L}E}ggu} :L-E— 7o Akel9e] FE<
9} HKS 19-2¢] F #5qko] x8tslw ‘212“4
83% ol el FAWAE el be o
o) Yo fAE fAMS Bof Foln.

A&} 4. vitis T FAH AP AHER v]Ro =

[e]

1o

Wodo TN B ope dh 3% ol

o
2

-{n
"
\

an
7
n
= r
ron =

=N
3%
S

Weloll A EElgh 4 vitiss @5 7l 62~100%7441 2] &
AR FrABA N Uee FEAL, ol Balgh
4. vitise HFEE] EF7F 80% o3 we FHH f
AMSE Bof FATh 2, o=elA] =Yste] REd

F2 AT LMG 459 % |99 FET F5o
2HY B2 4 vits 55 U 459 e #7317
FAMIS R oA XEEF e 4 vitis 52

A3 FdE AT Momol 5(1998) wl =, 3
T Ao 223t 4 viis 75 23S rRNA
sl ol o] PCR-RFLPS} RAPD W o= 824 ok
35 FAMStY & 57 :’-E*Oivb_"%-?—i v lont B2 A
T2] URP-PCRE 7 159 F8 180= ¢& A4
%Z‘i 7531‘2 AFE F J Aoz ALBHITE 4. vitis

27 SAAE Fab7] 918 Ti-plasmid Hell nopaline,
octopine, cucummopine, vitopines A4t T £l f
RAAE 2F8IAL U} o]E9] vl opine Fol whEbA
Ti-plasmid type®] WFo]X =t o] et Ti-plasmid & f
o Wt 4. viris 779 H14 B4 ERIVIE A
CHBurr 5, 1990).

32

o

rir
mN

HAEHOZ URP-PCR tHdA BAo o3t 4. vitis i
Fo] 44 YA AEE & PCR A A o
F74e) Gfr BAS FHE9E §-49 o e
W}, 2yetel] BEXSE 4 vitis S FEESY 2
el wet 2 F217 54d0) thefsiAl vElses URP-
PCR typed} W] AANE thdh XA R
o &S PCR type B7F ST Ex S FF9 FR/E ©f

B3 AU 2 A7 A4 vitis TF HH1E oA
data= Y] AEEH 3! =
B2 &% 7Fsd Aot

o] 7414 T 143
ME= 54479 PCR A& 9% 8 DNA v =
A TFeetaL AAI=A O EA S 4. vitis 159] =T
Tl R-oF FFEe] gakwe) =AY Foll F-8-3 A8
g & Aot

o (o]
il =

S YO IE= A vitis F7+9]
$18ke] 125579 URP primer
& A& FAFeE 23} URPIF, URP2F, URP2R, URP4R,
URP17R primer7]— o+ 7} DNA 3447 #8315
o S elel A BE] 3t 59 4. vitis 55 URP-PCR %
3Pl w7k mfg- thFek PCR THEA =S
e 0}95{013:] 12 strain typeSZ Y& T AR AR
CR2XE BE A viis TFE 4 strain type] B8] H
b A o g e o, ARolele thE
ZZo|L} Z9olA mYHE A vitis dF== 8 strain
type®] B2 F44 oS B ASES A W
w79 PCR B84 typeell 3lo zfoldg B3t URP-
PCR th@4 =g ¥ #48ke] UPGMA dendrogram
< 2 A 77He] t GrouplZ BRFE 4 o,
IF e 62~100%7F] TR 04 fAbdol Vel

o

Aol =

B od3t= 2002358 20059G7HA4
Aol Aol osiA =7 A EE U,

28

Burr, T. J. and Hurwitz, B. 1981. Occurence of Agrobacterium
radiobacter pv. tumefaciens (Smith and Townsend) Conn
biotype 3 on grapevines in New York State. Phytopathology
71: 206.

Burr, T. J. and Katz, B. H. 1982. Isolation of Agrobacterium
tumefaciens biovar 3 from grapevine gall and sap, and from
vineyard siol. Phytopathol. 73: 163-165.

Burr, T. J., Noreilli, J. L., Katz, B. H. and Bisshop, A. L. 1990.
Use of Ti-plasmid DNA probes for
tumorigenicity of Agrobacterium vitis strains. Appl. Environ.
Microbiol. 56: 1782-1785.

Burr, T. J. and Otten, L. 1999. Crown gall of grape : Biology and
disease management. Annu Rev Phytopathol. 37: 53-80.
Chilton, M. D., Currier. T. C., Farrand, S. K., Bendich, A. J.,
Gordon, M. P. and Nester, E. W. 1974. Agrobacterium DNA
and PS 8 bacteriophage DNA not detected in crown gall

determining



144 AE - A

tumors. Proc. Natl. Acad. Sci. USA. 77: 3672-3676.

Chilton, M. D., Drummond, M. H., Merlo, D. J., Sciaky, D.,
Monyoya, A. L., Goldon, M. P. and Nester, E. W. 1997. Stable
incorporation of plasmid DNA into higher plant cells : the
molecular basis of crown gall tumorigenesis. Cell. 11: 263-
271.

Holmes, B. and Roberts, P. 1981. The classification, identification
and nomenclature of Agrobacterium tumefaciens (Smith &
Townsend) Conn 1942, Agrobacterium rhizogenes (Riker et
al.) Conn 1942, Agrobacterium rubi (Hilderbrand) Starr &
Weiss 1943. J. Appl. Bacteriol. 50: 443-467.

Jana, T. K., Singh, N. K., Koundal, K. R. and Sharma, T. R., 2005.
Genetic differentiation of charcoal rot pathogen, Macrophomina
Pphaseolina, into specific groups using URP-PCR. Canadian
Journal of Microbiol. 51: 159-164.

284 T 1999, 21 BAlFH st Mgt

Kang, H. W.,, Park, D. S., Park, Y. I, You, C. H., Lee, B. M. and
Go, S. I. 2001. Genomic differentiation among oyster
mushroom cultivars released in Korea by URP-PCR
fingerprinting. Mycobiol. 29: 85-89.

Kang, H. W. Go, S. I. and Eun, M. Y. 2002a. Fingerprinting of
Diverse Genomes using PCR with Universal Rice Primers
(URPs) Generated from Repetitive Sequence of Korean
Weedy Rice. Mol. Cells. 13: 1-7.

Kang, H. W,, Park, D. S., Park, Y. J., Lee, B. M., Cho, S. M., Kim,
K. T, Seo, K. S. and Go, S. J. 2002b. PCR Based Detection of
Phellinus linteus using Specific Primers Generated from
Universal Rice Primer (URP) Derived PCR Polymorphic
Band. Mycobiol. 30: 202-207.

Kang, H. W., Kwon, S. W. and Go, S. J. 2003. PCR based specific
and sensitive detection of Pectobacterum carotovorum subsp.
carotovorum by primers generated from a URP-PCR
fingerprinting-derived polymorphic band. Plant Pathology 52:

8, vk, whel A, 289k, HA-S 2007, A2
WA E 23 A A thE Ak o QW A B

=

S - 7B
HELE, dAds), oldig, AAE, Sl v, A, e
#.2006. PCR 5-0] A& o3 =l L=y Sy
(Agrobacterium vitis) 7] 21452 2 WATH, A3} &

2 BAdua, A=A 12: 205212,

Louws, F. J., Rademaker, J. L. W. and de Bruijin, F. J. 1999. The
three ds of PCR-based genomic analysis of phytobacteria:
diversity, detection, and disease diagnosis. Amnu. Rev.
Phytopathol. 37: 81-125.

Loubser, J. T. 1978. Identification of Agrobacterium tumefaciens
biotype 3 on grapevine in South Africa. Plant Dis. Rep. 62:
630-631.

Momol, E.A., Burr, T. J., Reid, C. L., Momol, M. T., Hseu, S. H
and Otten, L. 1998. Genetic diversity of Agrobacterium vitis
as determined by DNA fingerprints of the 5'-end of the 23S
rRNA gene and random amplified Polymorphic DNA. J.
Appl. Microbiol. 85: 685-692.

Ophel, K. and Kerr, A. 1990. Agrobacterium vitis sp. nov. for
strains of Agrobacterium biovar 3 from grapevines. Int. J. Syst.
Bacteriol. 40: 236-241.

Otten, L., de Ruffary, P, Momol, M. T. and Burr, T. J. 1996.
Phylogenic relationship between Agrobacterium vitis isolates
and their Ti plasmid. Mol. Plant-Microbe Interact. 9: 782-786.

Panagopoules, C. G, Psallidas, P. B. and Alivizatos, A. S. 1978.
Studies on biotype 3 of Agrobacterium radiobacter var.
tumefaciens. Proc. 4th Int. Conf. Plant Pathogenic Bacteria.
221-228.

Park, K. H., Jeong, K.S. and Cha, J. S. 2000. Incidence of severe
crown gall disease on tetraploid cultivars of grape in Korea.
Plant Pathol. J. 16: 290-293.

Williams, J. G K., Kubelic, A. R., Livak, K. J., Rafalski, J. A. and
Tingey, S.V. 1990. DNA polymorphisms amplified by arbitray
primers are useful as genetic markers. Nucleic Acid Res. 18:
6531-6535.

Zambryski, P. J. and Schell, J. 989. Transfer and function of T-
DNA genes from Agrobacterium Ti and Ri plasmids in plants.
Cell 56: 191-201.



