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Diversity of Agrobacterium tumefaciens strains in Iran 
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� �R�:�/�  pH �Q �7
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�&8 �� .�3 �� ���9&
['�' N�� %�  ��� ��   H�D�+ �	 �  �/#� 8 

� �� 4 
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:%8  
	�UU�M�#+�B�:  ��
�& -�* � + �� %� 4 
VM'� 
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5'CCT GAC CCA AAC ATC TCG GCT GCC CA3' 


�&m %����K��
��� �  ��$�  ,�Q 2
�&�( Haas et al 1995  ). 
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* 0
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� L:
Q �d
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� + 4�� �� %��7+�MB#� ��
:+�� 2������ +
*UV�Q �� �g9B3 + 4�	
):  

.(Sawada et al. 1995 )   
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	 ��%
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	 ��%
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� 
	BOX             
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'���  

  +�*����:   �MD
� ��1 ���9&
['�' �M�#)(OD600=1 �7
� �  TBE+ 4�Q ����   �8 �� 

�/U -�* U SDS% �U�Q 4 +K7�  .DNA >+� %� 4 
VM'� 
� ��
��MD
� K�# %� L$
* L�+%8 + 
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5�	 ) ( Ausubel et a.l 1987 l#
P �� �� %
' . �_DDNA ��F.� �
� +  �F.: �8 �  
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��M:��� OD ]��": 

4�Q �g'
":� (x�v DNA�� ]��":   �*�+ �	 Z
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": 

R -�* �8 Y�
F:�� �� N��I� H�D�+ 2
�&� ��� 2%.  

�#�# LP�  �  H�
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	�UU�* �  + �M�#+�B�:  ��
�& -�U 2
�&� �M�#+�B�: 
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& � ��%
v8 BOX �/U -�K&8 + �M�#+�B�: Taq polymerase  

)�m
��' ( ��K�: ���/U�& �  L�B)� �� -�* N�� %� �M�#+�B�: ��7
�  |��� 6
V#�' 0+
* 
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 �#�# �	 �� 2��&�:� ��K�: ��� ]��": �� n_MP� %� |@ + �7
j� �M�#+�5�: �U Nv+� �M�#+�5�: 

�� �� �7
j� �+�M' .
Q 4�Q 4 
VM'� !�
:  L�7+�@ L:� �  �.�,  z� |[' +  ��/�M&
' ���  

�� �P�C z�  ��/�M&
' ���  ��.�,  � ��  ��/�M&
' ���  � + �.�,  ��  ��/�M&
' ���  � 

 �� �.�,  .�MQ� ]�G L��B�  �  ����/& 
� �P�C �P8 �  
	�U 6�: �� +  ��/�M&
' ���  

��(7�� 2
�&� �.�,   (Versalovic et al. 1991) . ]�S":PCR ��:8 L��D� ]m �   %)� (  
�

 (�
w �
����� +�)�@ ~&� ���'� 
� �[:� ���: )��� L�7 2�� ( %��7+�MB#� ]m 
�M&� ��

�� ��(Bassam and Caetano-Anolles 1993) ~&� 
� +   + 4�	
): 
	�&
� 4�.& 6��M�& K�:8

�Q �� �g9B3  .( Neilan et al. 1995)�+ �x& %� 
�&�M' �9�
.: 
� + �&
�  ��+ 2�3 
�  �

4��& ����� ��
)� ]+�� �V$ + t� u���� �� !	  �� �� ���� 
	 . �
:8 �:
&�� %� 4 
VM'� 
�

NTSYS pc �
1�m ]�:�7 %� 4 
VM'� 
�   a/a+b+c)  �a  ��: ����� +  �  ��M): n�FP  ��I� 

�9�
.:� b �  �D �B� �   ���: 
	 �&
�  ��I� ������/�   ���&  ��++    c �  �D ��
	�&
� 

����� ('� 4 �g&  ���: ��g, �  +  ��   ��+ �I� (M7�� ���, K�#
&8 + �9�
.:  ��:�� .

4+��  �������� �� ��
�& 2���+��&  |[' + 
	 �%+ �+�� N�/&
�: �9�
.: Z
'� 

UPGMA �( Unweighted pair group method with arithmetic mean) ��Q �*��G .  

 N�� � !'���2���MD
�+��� �&�� �' %�  ) A. rubi (ICMP:6428�) A. tumefaciens 

(ICMP:8317+ A. larrymoorei NCPPB:4096)  (���9B�D %� 4�Q ?P� N�� 
	 ����#�)   (ICMP, 

NCPPB �� �� 4 
VM'� �9�
.: ����3 �� 
�#��M'� � .   

  

 ���M& ���M& ���M& ���M&        

%
'���%
'���%
'���%
'���        

 ����: %��U�4�Q �D� 
�&
�K�: %� ]
�  ��U����� 0���   ����@ 0
	����+�:   
� ��&
:

f�": +� ���": + �
$ ��Q
*PDA+CaCO3  + ����@ 0
	�
I#              ~&��D HV�� ���  0+�

f�":1A +  ����@ 0
	 f�": %� �
$ ��Q
* 
� K�� �~&��D Kg' 
� ��V' D1 %� |@ + �
XM&� 

f�": +� � �� (�'��d��7 2�3 %� �
���G�King B +� �NA �Q 4 �  ()D  . Z_�� �����

f�": +� �� �Q� (���
, 
��� ����� �
M'� %�PDA+CaCO3 + �MQ�  ��   ��	 +� %� t�
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f�":  0
	1A ,  D1 �B& �Q�.  

 ���K��
��� 6
gw� ���K��
��� 6
gw� ���K��
��� 6
gw� ���K��
��� 6
gw�        

 N�� %���U ������ �U (Q?� %� |@ ����� ���
: %� �MV	  �&%��:%8 �
	
�� 0+�  ]
� �

�& �D  
���. N�� ��  
�� ����: �  + �
�K�: �	 %� ����� �U 0��� 4���
�& �'��� 0
	 

�� �� �
XM&� !���5�. (Q?� %� |@ �MV	 HQ 
� �
�C�&��� 
�#
� EF' �  �    �Q �	
c ��
	

�& ��& ��#�� ���� ��
�#
� + 4�Q 4�:8�� {� ��: ���� n
.& ]
� %� ��
�)X� �  
� + . 4%��&�

����� �  K�& 
�#
� : 
	 �� 6+
VM: W�MX ) L5Q�( . �'�9": ��F� ���K��
��� ��bI� � 

����� ��
' �� (g9& �M)�� 6�Q %� ����� �bI� �B���G �� � �� �� ��P�� 
	 ]
� �
	  ��
	

�& �  L�B)� �,
' ��G +  �  .����� �7�G %� 
	0 ����� �
M'� Z_�� �
�V$� %� + +� 

�
	
�� %� i� ��	��:%8 �& ]
� ��#�� �& �� �K��
��� ��#+� �
�K�: +� 
��� + �& �� .  

LS7 
�#
� %� %
'��� �
:% N��M�� 0
	�Q 4 �  l�X)� �
M9�
� + �
�� .  f���Q

��
:  �&
X�� �  ����/& + �&%    �� �4 �D L�3 �
��� -d_3 ���c �  ���: L:
3 ����3 �� 
	

 R
� 
:  �  �B���G�U�������� � ��/�M&
' ���  �& �g& ]
�  
��� �� � 
, 
	 .  

(�.7�: �%�' ���'+ �� ���D (Q� �� 
� �9�
.: �  �MD
� ���9&
['�' %� 4 
VM'�  K�:8

��
: �
	
�� + 4 �g&  �^D� �  ��MD
� ���D �� �M)v8 �%�' 
� 4�Q �&% �� �#8  
��� �
	
��

 4 �1��MP
' �	
c �� �,
' +� -d_3 +.  

��
��� %� �
���G� �������� ���K     %� |@ �
	L�5)� �
	
�� +� ]
� ��:%8� %� ]
�  ����

4�Q  
���f�": +� + ���� ���9&
['�' PDA+CaCO3 �Q 4 �  ()D .  ]
� L:
3 0�M1
�

� ��:%
'��� 4�� �� +  0���1 ��:%8 ��C 2
�&� 
�)]+��� (��
: ����� 
�  4�Q !&%

�Q 4 �  (.�
F: .����� %� !P�� 4�
�+  
	 ��$� �
�K�: �� )��#+� (��
:  -d_3 + 4�Q !&%

�� �� �'��� L$
* .  

�&
�K�: ��:� �&
�K�: ��:� �&
�K�: ��:� �&
�K�: ��:�         

�����      %� 4�:8 ('  �� 
	��	�2� 
� � L��Q �
	
�� %� �I�'+ W�G +� �� �u�' + 

 4 ��&
P �'�%� N��O�	 + �#8 �% ��#
g#8 �Z_�� ��x& �  �
	
����:%8���� %�  ��d
�9: +�D 

 ��� �/�
M78����   �& �D �	
c �� �
��� -d_3 4���
� + �/&�7.�����  0
	 ����� �
M'� Z_�� 
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 ��$� �
�K�: +� 
���� ��
: f���Q   �� �K��
��� e
P �&%�& .����� %� i� ��	  �� 
	

�M9	 %� 4�:8 ('   +� �� ���� ]
�& 4��: 0
	�&�   �& �g& �K��
��� ��_� + u�' L�g, %� ��  .

�����  �� �
��� -d_3 ��$� �
�K�: +� 
��� %� 
	!#+ �& �1  
��� 2� 
� ����� )��): (

(Q�  �� �&
�K�: ��:�  N��MI�'+ . �7�G %� �&
�K�: ��:�  ����aC %� 4�Q ��� 
	 N��M'�

Q�   +�":�M�& ��& ]
� ��#�� i": �
	
�� + ��$� �
�K�: +� 
��� + . ���K��
��� 6�Q 

 ���aC ����� �
	
�� +� ����:%8 %� �M)�� ��
'�����   �� 
	.  

�[����7 6
�$�SP�[����7 6
�$�SP�[����7 6
�$�SP�[����7 6
�$�SP        

����� K� ��  Z_�� + ��/&� %� 4�:8 ('  �� 
	)����� �
M'�  ( �:
����  ��: ����� 

 �&
9B� �[����7 6
�$�SP �'����MQ�   +����� ��C 
���  �/M)	 �.F�: ��/&� 0
	 6+
V� 

�& �  �
)& �dK� )]+�� � + �.(   

 ��	�����  �4 �� �
g�� %��	 + ��"M: �(g^: %���9D� ��V�: 2�� 
	0
�&�:%8 �  + 

 ��#����i��7 �  LB��@  
��� �%�MDR�MD        2��&�:8   
:  �  �Q� �6��M�'�� L�"� ����  

i�& %�Z��M�# ��Q � �D K�#�h�+�@ + ��
��, �N�#�B'� K�#+���	 �� K�#+���	 8 4�+� + N�&m�

(g^:�& �� .  

����� %� 2��BO�	 f�": +� 
	King B �& ���& (�'��d��7 ~&� ��#��  . �]+�&� ��#��

 %
� ����#H2S 6��M�& �
�*� �N�hM9�' %� +  N�d�� �N��Rm K�#+���	 �U %� 4 
VM'� + �M'
)& + 

 6
&�D��� + 6
&�#
: �6��M�'� ����� ��	   �� �V�: 
	.  

�^1������  
	 �:
�� �  �:%8� 
	  ���&
M'� ����� 
� N��O�	 + �/��5� 
� A.tumefaciens 

 + 4 �� ��
):�M'  N������� %�  4+�� 
	 A �&�Q 4��:
&.����� 
��� 4+�� N�� 0
	 %� 4 
VM'� �  

]���M���+K: + N�'�#M��& �  �
)& ��+
VM: k�
M& ]�.  

����� �D ��/&� 
	
���  �6��
��
� %� 4 
VM'� �  6��M�']� ���6
&�D��� �N�&R8  �]�M����% 

 + N��9���6
:�7 4 �1 L�3 ��aM: +  6
�$�SP %�  +�I: �  
�A.tumefaciens 6+
V� 

4+�� �& �  �
)&B �& �  L�B)� �� ) ]+�� �+ �( .  

�����  ����� �
M'� Z_�� 
	)�
	8 �.F�: ( %� 4 
VM'� � 6
:�7 + %���7�� �  N�9�#
'  
�  

 ]+��p��`�+ 4+�� 4���1 K�
�M: ![����7 0
�� ����� �&
� �' 0
	 0
	 Agrobacterium  �� 
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 ���

����� %� �.G
�: %� 4�:8 ('   
Table 1. Differential phenotypic characteristics of the three groups of Agrobacterum strains 

isolated from some areas of Iran 

��:%8 
	  Tests H�1�+)   (Characteristics 

    �����  ���&
M'� 0
	 

(Refrence Strains) 

  ����� ����� 0
	 

) (Iranian strains 

    A. 

larrymoor

ei  

A. 
rubi  

A.(4) 
vitis 

A. 

tumefa

ciens  

A(1) 
(32)  

B(2) 
(5)  

C(3) 
(13)*  

%���9D�     (Oxidase) +  +  +  +  +  +  +  
� �%�MDR�MD (3-ketolactose) �  �  -  +  +  +  NG  

�Q� �  �����   

 ��/�M&
' 

 (Growth at  35°C) �  +  v  +  +  +  � 

� L�"& i��% (Growth on 2% NaCl) +  +  +  +  +  +  NG  

��Q Z��M�#  (Litmus milk) K  K  K  K  K  K  K 

6��M�' (Utililzation of citrate) �  �  +  �  �  �  NG  

i�&�#
: ��'� (Utilization of malonate ) �  �  +  �  �  �  � 

��
���'�i��
 (Utilization of tartrate) �  �  +  �  9  +  �  
6��M�' 2��&�:8 i��7  (Ferric ammonium citrate) �  �  �  +  +  +  �  

 +� ��'�CaCO3 –PDA (Acid on CaCO3-PDA) �  �  �  �  �  �  �  

  

* �����  ��I�   �'���  ��: 0
	K  : �d
��, H�1�+NG  :  �Q� 2�3) not growth ( v:��aM: 

1�����   �
95� 6
�$�SP 
� W�MX: 0
	2 ����� �
M'� ��/&� 4���
�&  ) �/M)	 (3  4���
�& 

����� �
M'� Z_�� )�
	8 (4 N�+K, ��/&� 4���
�&   
*, No of strains tested; 

NG, no growth; K, alkaline; V, variable; 1, strains with similar features; 2, isolates from 

grapevine; 3, strain from sweet cherry; strains from grapevine, Qazvin. 

 4+��A) 6
SX): 
� +A. tumefaciens ( �  �Q� ��
&��� + 4 �� 6+
VM:�� � ��/�M&
' ���  
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 ���

i�& L�"� �6��M�' %� 4 
VM'� ����# ��#�� �N��Rm �+� �%�MDR�MD ��#�� %� LB��@ ��#�� + 

i��7 %� ��& �� 6��M�' 2��&�:8 ��MQ .����� N�� ��  4+�� 
	C �� �� �_G� .  

���h�+�@ L�7+�@���h�+�@ L�7+�@���h�+�@ L�7+�@���h�+�@ L�7+�@  

 ���h�+�@ �/#������ 
	�  HQ 
� t� �� 6+
VM: -	 
� �&
�: �&
�  .N�������  
	 {
���3 

 �%+ 
	�&
� >�.& �x& %��#�5�: R
������ ��  ��MQ�  (	
gQ  ���&
M'� 
	 . NB�#+

 N�� �  -	 ��
��+
V������ 
	 -	 + �&�� �
����
�& N�� �   4�	
): 2���MD
�+��� W�MX: 
	

�Q ) L5Q;(.  

 L�7+�@ L�7+�@ L�7+�@ L�7+�@DNA ���'_@ ���'_@ ���'_@ ���'_@         

����� 
	 ]m +� ��I#
F:  ��: 8�& �� ���
): {
Mg9& ���'_@ L�7+�@ ���  %�
� . 
���

  ���&
M'� �����A. rubiN�/�' �7
j� �&
� i� ���  + 6+
VM: 
	�&
�  ��I� �x& %�    �� �� 

) L5Qo.(  

4���&% H�D�+4���&% H�D�+4���&% H�D�+4���&% H�D�+        %�����@ �%�����@ �%�����@ �%�����@ �  

�����  Z_�� + %� 
	)�
	8 ( (	
gQ  ��+ 
��[����7 �� A. tumefaciens -d_3 ���c + 

 �
	
�� +� �� �
��� -d_3 ���$� �
�K�: +� �� ]
���:%8�& �B& �	
c  . %� �
���G� ���

����� N�� �  �K��
��� ���'_@  ��+ 4���&% H�D�+ �
	  � �m �����@ %� 4 
VM'� 
� %�����@

�K��
���virD2   ���:0+�  ���'_@ Ti ]m +� �� �, �&
� L�B)� 
� + �Q 2
�&� 8 �%�
�

�� �� 6
gw� ���'_@ N��  ��+.  

����������������     H�D�+ H�D�+ H�D�+ H�D�+Box-PCR        

� ����:  DNA%�  �������  4���
�& ����3 ��  4�Q %��7+�MB#� + ��^B�+ �� �����  0��� 

+
VM: >�.& 6
IF, 6DNA�&��& 
� 4���	 + �
XM&�   ���&
M'� 0
	 ��
�& ]m +� 

 %��7+�MB#��&�Q ) L5Q�(.  �9�
.: 
� >�.&DNA�����  ����� 
	 ����� �' +  ���&
M'�� 

��
)� �$�  �����  
	�� Z
'� u��j��
)�  Jaccard �g'
":�� ��  ) L5QA(.  

�� Z
'� �k�
M& N�� ����� 
	K�: 4+�� �' �   ���M7�� ���, . L:
Q ]+� 4+��A. vitis�  4+��

 L:
Q 2+ + �	 + �P
Q��%   ��
)� �^D��* 
� ��+% L:
Q �P
Q��% �� .
b3� �P
Q��% N�� 

����� ��  
	 4�:8 ('  ��L�B)� ��): 2� 
� + �
	8 �.F�: Z_�� %�   ��& . �D 2�' 4+��

����� (��^D� L:
Q  
	� �� %� � �P
Q ��%  ��Q �� ��% 4�Q L�B)� ��:  
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A. larrymoorei (NCPPB: 4096) A. rubi (ICMP, 6428)  )����
)� �$�  (  

��
a: ��	  (ICMP: 8317) A. tumefaciens  � �
�V$� %� ){
g��.� ����
)� �$�  (  

��): ���aC�  �/M)	 ��/&� )����
)� �$�  (  

 �&+
:  u�'� L�� �� Z_�� )����
)� �$�  ( 

Y�
F: ��& 2���+  A. vitis
���  
� �� 
� ��
)� �$�  ��.������   N��M)�� �'���  ��: 
	

 �  �
)& �� 6+
V�. A. tumefaciens ���&
M'�  )(ICMP:8317 
� A. larrymoorei �� ���
)� �$�  


� �MD
� N��	  A. vitisN�+K,  �z 
� + �$�  A. rubi �� �
)& ��
)� �$�   �  . �9�
.: � A. 

larrymoorei
�  A. rubi 
���
)�  �� N��M)�� �$�  (	
gQ4 �  �
)& �� � 
� �B�#
* �  A. 

tumefaciens �� 
� + �$�  A. vitis ��(Q�  (	
gQ �$�  .  

 �&�� LP�  � A. tumefaciens����� N�� �  +  ����� W�MX: YG
�: 
	� �
a: ��	 ����� 

 
��z 
� ��
)� �$�  A. tumefaciens
M'�  �
�V$� %� |[' + 4 �� ���  �� ��
)� N��M)��  ���&

 
�������� N�� �� ��
)� �$�  � 4 �  e
SMP�  �P �� �� �P
Q i� ('�.�����   ��/&� 
	

u���� �� ��): ���aC +  �/M)	
�  �� + �� 
� ��
)� �$�  A. tumefaciens+  ���&
M'�  

�����  
� L�� �� + �&+
:  Z_�� + u�' 
	�z  +�� �  �9�
.:  ��: ����� 
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)� �$�  

�P
Q {
Mg9& ��&��  ���, N���
' %� ���+   .�����  
	4�:8 ('  �� Z_�� + ��): 2� 
� %� 

 ����� �
M'�)�
	8 (�P
Q �  {_:
D �N���
' %� �K�: 2���+��&  �  ��M7�� ���, )  L5QA.(   

  

�"��"��"��"�        

����� 
	 Agrobacterium� 4�:8 ('  ��  �' �� ��)1 W�MX: YG
�: + 6R�S": %

�M'  L�
, 4+�� �& �� 0���.4+��  ]+� ����� (��^D� L:
Q �D  
	 ����:%8 �  � 0
	 �%���9D� 

 ��#���� i��7 �  LB��@  
��� �%�MDR�MD 8 
:  �  �Q� �6��M�' 2��&�:�� ���  

 ��/�M&
'� i�& L�"� � �D ��
��, + �$�  �� (g^: Z��M�# ��Q �& � . �7�G %������ 0
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&��� 4 
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 ]+��;���`�+  ����� ![����7 0
	  0
	Agrobacteium  %� W�MX: �
	
�� %� 4�:8 ('  �� 

����� n
.& !P��  

Table 2. Phenotypic features of Agrobacterium strains isolated from infected plants in some 

areas of Iran              


	 ��:%8  Tests  H�1�+)   (Characteristics  

     ���&
M'� 0
	 ����� (Refrence Strains)     ����� 0
	 �����(Iranian 

strains)  
    A. 

larrymoor

ei  

A. 
rubi  

A. 

tumefaciens  
A. 

vitis  
A 

(32)  
B 
(5)  

C 
(13)a  

2�� H�D�+ (Gram reaction) � � � � � � � 

%��	 �Q�� ��

%��	 

 (O/F) O O  O  O  O  O  O  

%R
�
D ( Catalase) +  +  +  +  +  +  +  

�M�& �
�*� 6�  (Nitrate reduction) +  +  +  +  +  +  +  

(D�* ( Motility) +  +  +  +  +  +  +  

 �&��/&� ��#��

(�'���7 

(Fluorescent pigment) �  �  �  �  �  �  �  

 ��#��H2S %� 

N�hM9�' 

(H2S from cyctein) +  �  �  �  2b  �  �  

 N�d���U (Tween 80 hydrolysis) �  +  +  +  �  �  �  

N���B'� K�#+���	 (Esculin hydrolysis) +  +  +  +  +  +  +  

�M'
)& K�#+���	 (Starch hydrolysis) �  �  �  �  �  �  �  

N��Rm K�#+���	 (Gelatin hydrolysis) �  �  �  �  �  �  NG  

%R+���	   N�&m�� (Arginine dihydrolase) +  �  +    21  �  � 

%� 4�+� (Urease) +  �  +  +  +  +  �  

���# ��#�� (Levan formation) �  �  �  �  �  �  �  
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 ��U

 ]+��;�) �:� �(                         Table 2 (continued) 

�]+�& (Indole production) �  �  �  �  �  �  �  

%���'� ��#�� Acid from:               

 +K:�]�M��M��� (meso-erythritol)     �  �  �  �  18  �  �  

 ]�M�&+ � (Adonitol)     +  +  +  +  +  +  +  

 %�MDR (Lactose)     �  �  +  +  +  +  +  

 �]�M�&
: (D-mannitol)     �  +  +  +  +  +  +  

%����% (Xylose)     �  +  +  +  +  +  �  

 %��:�� (Rhamnose)     �  +  +  +  +  +  �  

%+�D�' (Sucrose)     +  +  +  +  +  �  �  

 %�M#
: (Maltose)     �  +  +  +  +  +  +  

]�M����' (Sorbitol)     �  +  +  +  +  +  �  


V#8� �%�����: (α-D-melibiose) +  +  +  +  +  +  +  

8%������ (Arabinose)     +  +  +  +  +  +  +  

 %�#
	�� (Trehalose)     +  +  +  +  +  +  �  

N�9�#
' (Salicin)     �  +  +  +  +  +  �  

 �N�&R8 (D-alanin)     �  +  +  �  +  +  �  

  �%���7�� (D-raffinose)     �  �  +  +  +  +  �  

N�'�# (Leucine)     �  +  �  �  15  �  �  

 %�����' (Cellobiose)     +  +  +  +  +  +  +  

�m�B��� (Glycogen)     +  �  +  +  +  +  +  

 %�MD+�7 (Fructose)     +  +  +  +  +  +  +  

�M�' 6� (Citrate) �  +  �  +  +  �  �  

6
&�D��� (Gluconate) �  +  +  �  +  +  �  

N���9��� (Glycerol) +  �  +  +  +  �  �  
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 ���

 ]+��;�) �:� �(                         Table 2 (continued) 

:�76
 (Formate) �  �  +  V  29  �  �  

]�M����%  (Xylitol) +  �  +  �  +  +  +  

                

  

( aK��  ��I� '���  ��: 0
	 �#+�         a ) No. of strains tested 

( b (g^: 0
	 �����  ��I�            b ) No. of strains positive 

 ( +�Q� 
� + (g^: H�1�+          + ) Positive reaction or growth  

-( �Q� 2�3 
� + !V�: H�1�+         - ) Negative reaction or no growth  

(NG �Q� 2�3                                    NG) No growth 

  

�.gG ]+��  
�:���MD
�+��� ���)Bouzar & Jones 1995( �&�� �� Y�IM: A. tumefaciens 

!: �Q
� .����� �1 2+  4+�� 0
	  �/M)	 �: %�  ��C �  
��� �& �� 4�Q 0%
'��� (V$

 ��
): �[����7A. vitis  �� 6
�$�SP �M)�� �  !#+ 4 ��A. tumefaciens + �MQ�  (	
gQ 

!: �8 ����  �  (g9& ��P� �&�� �� �� 
	 . 4+������� L:
Q 
��� �1 2�'  0
	 �
M'� Z_��

 �����)�
	8 �.F�:( !:  �Q
��&�� %� i�O�	 
� (	
gQ 2���MD
�+��� 
	�� 2%R MQ��& + ��  �

�: �x& �'�� N�� ����� +� �Q� ��
&��� �^1�f�":   
	 ��'  %�+ 4 �  ( !��?v 0
	%
�& 

�: ���  �� !�+
VM: �Q
�.  

 ��: � %
'���  ����� 0
	 A. tumefaciens �
�F�": ����
D 1A + PDA+CaCO3 ��R
� 

 f�": %�D1  ��.  �7�G %������ 	 f�": +� 
PDA+CaCo3���D  
	� � %� K�
�� L�
,

�MD
� 0
	�/�  �& �1 ��#�� �� .  

  A. tumefaciens %� �����	 
�#
� %� �M)�� �)�� + �,�G 
�#
L�
,  %
'��� �  +  �� 

%
'���  �M7�� 6��$ 0
	6+
V� �MD
�  ��I� �x& %��x*_: L�
,  ��R N�� 0�  !&+�  0
	

]
� !&+��� +�)& 4�	
):  .!'��� 
� k�
M& N��  0
	+���1(Q�  (.�
F: ���
5�	 +   
.(Cubero et al. 1999) 

]
�  
��� 
	����� f'�� 4�Q   �� 
	+  LBQ ��D  ��. �&
�K�: ��:�  
�  ��I�  +�": 
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 ���

��x& �����  Z_�� + u�' ���	 
	4�:8 ('  �� �
	8 + ����&%
: (Q �_D YG
�: %� 

 ��
�#
�+ �
$ �	
c 
�  �M7
� �x& %� �1 0+�1 L5Q �)�� |�� %�  ��+ ����� 
	0 ��:�  
� 

����� ��x& J�'+ �&
�K�: 
	 + 2�& �M7
� 
� 4
�� %� ��� ��
�'�#
D ����&%
: L��Q + 2� 
� 

�� ]
BQ� �& �D  
��� 4�d
, .  

����� ���K��
��� 2�3 (�3 ��  �
	
�� +� �
	8 Z_�� + �
�V$� %� 
	��:%8 %� |@ �

����� %
'���  
� ��
	�5�m�#�7��: 6
�$�SP �&�� 
� ��
):  A. tumefaciens� %� 4 
VM'� 
� 

+4���&% H�D� �K��
��� �m �����@ + %�����@ ������'_@ � 0
�&m  ��+���K��
��� �   N�� 

����� ��'� 6
gw� �� 
	 .����� �
XM&� 
	� ��#+� �
�K�: +� ��
: �&%4�Q + �
��� -d_3  

�� �� �	
c 
�&
�K�: %� 2��1 �	 0+�.�����   
	4�:8 ('  �����Q �  
��� �
	8 Z_�� %�  f

e
P � �Q� ��:��	 � �D �7
j� 
����, +� ]
�  
��� �� � 
, �& �� Z_�� 
	.  

 �  ���h�+�@ L�7+�@����� �&�� �
����
�& + 
	 2���MD
�+��� W�MX: 
	� (	
gQ -v���3 

��
��+
V� �N�/�' 
	�&
� � K�& �   ��+ (Q. ����� 4�:8 ('  �� 
	 �
	8 Z_�� %� 

��� 
� !&���C (	
gQ�� ��MQ��& �/�  0
�	+�� 0
	 6+
V� N��C �B���F�  �  ��
	

�'���  K�& �/�  
	('� 4�Q 4�	
): (Alarcon et al. 1987 ).  

 L�7+�@ Z
'���DNA���'_@ � )�  � K�A. rubi{R
�M*� +  A. larrymoorei (������   �  
	

 ��gQ -	 �� �&
� i�  
����& �� . N�� �SX): n
g��� +  ��I��4%��& ��*
& 
� ���'_@ 

  ��+ �
�K�: + ��
�7��a���&(Q  ��  �&��X�	 N�..": �/�  k�
M& 
� k�
M& N�� �D  
.( Albiach & Lopez 1992)  

�'��� �  BOX-PCR�2�&m EF' �   
�% ���� � 6
�$�SP � �� �
9B� -v���3 

��?a� �/#� + �[����7 ��: lX)�� �� ��  �
)� �$�  �^D��* �B���G�&�� LP�  �  ��  

A. tumefaciens� �z �$�  �:8 ('  �� .� 2���+��&    ��$
*�����  
	4�:8 ('  �� %� 

 ��D �M'  +  �� ����� W�MX: YG
�: L�
,�.gG  ����& ��.����� (��^D� L:
Q 4+�� i�   
	

 ���, �/�  4+�� �  �M�D  ��I� + 4 ����M7�� .� � K�A. vitis�&
���� 4+�� �D  �� �L�5)�  

� � �&�� �+�  EF' �  6
7_MP�   ��* �  �&�� N�� 
��+
V�  ���� �  �B���GA. rubi+   

A. larrymoorei �   �&�� �� n���: 4+�� LP� A. tumefaciensM7�� ���, ��. �B�M&m ���� (�3 

�� �: ��
@ 6� ��+ �  ���� & ��M9� 
�&  W�MX: YG
�: %� 4 �#8 4��: �
MP�  
	 � ��
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 ���

��
@ %�  ��I� �B���F� %�  ��I� + �
�#8 %� 
	 4�Q �����  ��+ ���	 �&�.  

  �/M)	 �: %� 4�Q ��� 2���MD
�+��� NM7�� ���, 
� 4+�� � A. tumefaciens  +�P
Q �   �

%� ����� Y�IM: �����  A. vitis) ���N�+K, �.F�:�  4 �#8 �: %� 4�Q (� �� �MD
� N�� �
9M&� 

�� N���  ��: �&������� �: ���, � ��?a� �/#� + �[����7 6
�$�SP   K�& � N�� ���:

���M& ('� 0���.   

  

  
  

 L5Qp�2��&�:��M'� 4���
� 0+� !��K��
��� 6
gw�  ) %� |@��MV	 (. 

Fig. 1. Phatogenicity test on Datura stramonium (after 6 weeks).  

  

 ���� 
�NM7�� ���, �������  0
	 Z_��  �.F�:�P
Q �  �
	8 ����� (��^D� %� ��� �  
	

 + K�&����� N�� 6+
V� 
	 ��
' 
� ���K��
��� + �[����7 6
�$�SP ����h�+�@ L�7+�@ �  

����� 
	�: ]
�M*� � ����� N��  +� 
	 � �IM: + J�'+ �B�M&m 6����a� �w� �  + 4 ��  
3��v 


��: %� -3�  +�": �&
�K�: ��:�  +  �7 �� �S"�: 
���`�+ ���  ���
��
� 
� �?* + ���'

Q
� 4�Q��.  

 �&m (	
gQ + �[����7 6
�$�SP ����h�+�@ L�7+�@ ��
)� �� ���� 
� �
�V$� %� ����� 
�  
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 ���

  

  
  

  

 L5Q;�L:
3 0
����M'� �#��' 0
���h�+�@ 0%��7+�M5#� >�.& �9�
.: �,�G ]
�   %� }C �� ('��. 

�( A.vitis  

=(  (  ICMP,6428)  A.rubi   

s( ICMP,8317 ) A.tumefaciens (  

p= (A.tumefaciens �
	8 �.F�: Z_��  
Fig. 2. Comparison of the electrophoretic profiles of Agrobacterium strains cell proteins causing crown 

gall in some areas of Iran from left to right. 

(6 A.vitis 7) Agrobacterium larrymoorei  (NCPPB 4096) 8) A.rubi( ICMP,6428) 9)A.tumefaciens  
(ICMP,8317) 18) A. tumefaciens(cherry from Ahar)  
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 ���

  
  

 L5Qo� �.G
�: %� 4�Q ��� 2���M1
�+��� 0
����M'� 0���'_@ 0�/#������ %� . 

p (  �1�
:)  (E.coli  ;   (A.rubi  o  (A. tumefaciens  � (A. larrymoorei � (�1�
:) (E.coli   

Fig. 3. Plasmid profile of Agrobacterium strains. 
(1  (marker)  E.coli   2 (  A.rubi  3 ( A. tumefaciens  4  A. larrymoorei ( 6 (  E.coli(marker)   

  

��
'�����  
	��  � e�SP ���&
M'� ����� A. tumefaciens �  ����� �&
�K�: ��:�  � ��  +�":

�m � �  ('  %� 
� ���a� �w� �  ('� NB�: ��P�  +�  ���: �&
�K�: ��:�  �  �w�: 
	

 ���'_@Ti�Q
� .  

  ��: �  6
I#
F: ���1
�A. tumefaciens � �.F�: EF' �  0�
��� L:
3 !�
'
�Q �� �
M'� 


�: ���:% N�� �  ����7 �'��� �,
7 + 4 ��  +�": �Q
�.  Y�."� N�� Y�
F: ��
)��U��U 

�&�� �+�  �$�  A. tumefaciens����� N�� �  �M*   
	4�:8 ('  �� �.F�: i� %� 

�: ��)D W�MX: YG
�: �  J�'+ �B�M&m 6+
V� �/&
�� ��
�7��a� �Q
�.  

, �d
'
�Q %� >��K� N�#+� N�� �IF A. tumefaciens �  �: ]
� 0�
��� L:
3 ����3 ��

�: ����� %� �.G
�: �Q
�. �'��� �  ��g, 0
	 

) 1998 Fatehi et al , Yassen & Banihashemi 1993  ( Ale- ����� �:
��  %� 4�:8 ('  �� 0
	

 �&�� �� Y�IM: ��)1 %� �.G
�: �  ��/&�A. vitis  
��� + 4 �� �  �����  ��: t� 2���M1
�+���

 ��+���I���' �
�: �    0
	A. vitis ��
'
�Q + 0%
'��� ��*� ���� + �����/�1 0
�&
M91
� �  

('� 4�� ��( Salahi et al, 1998) .  

4+�� �B��� �� ���� 
� �[����7 6
�$�SP Z
'��� ���0�M1
� �&�� �
�: l�X)� �    �  
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 ���

  

  
  

 L5Q��  �/#� DNA 4�Q ��^B� �����  >+� 
� 2���MD
�+��� 
	BOX-PCR�#+K��   �� }C %� 
	

 ('��p.(Agrobacterium larrymoorei )NCPPB.4096 (;(.A.vitis  o) (.ICMP:6428( A.rubi 

�(.A.tumefaciens  )ICMP:8317( �,
�+ �����  
	A.tumefaciens n
.& + 
�&
�K�: %� 4�Q ��� 

:  �IM: ��
�7��a�� ��Q
�. 

Fig. 4.PCR products generated by amplification of Agrobacterium DNA with BOX primer:  left to right:    

1) Agrobacterium larrymoorei( NCPPB.4096)  2)  A.vitis  3) A.rubi(ICMP:6428)  4) 
A.tumefaciens(ICMP:8317) and the rest of the lanes are A.tumefaciens strains from different hosts 

and different locations. 
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 L5QA�  Z
'� �� 2���M1
�+��� 0
	 ����� ��
)� 2���+��& BOX-PCR. 

(1.Agrobacterium larrymoorei )NCPPB.4096 (2 A.rubi  ICMP:6428) (3(.A.tumefaciens  )ICMP:8317(.  

 (4-13)M'� 
����A.tumefaciens �IM: ��
�7��a� n
.& + 
�&
�K�: %� 4�Q ���    A.vitis ( 14 

Fig. 5. Similarity dendrogram of Agrobacterium strains based on BOX-PCR. 
1)Agrobacterium larrymoorei( NCPPB.4096)  2) A.rubi(ICMP:6428)  

3)A.tumefaciens(ICMP:8317) (4-13) A.tumefaciens strains from different hosts and different 

locations 14)  A.vitis. 
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 ���

:� �w �:8�
D +('� 4 ��� ��
'
�Q �����  Z
'� N�� �� 
	4 �� (��	� ���+�+   ��
'
�Q 2+K#

�&�� + 
	N��I� �.F�: �	 �  
�&8 ����  
�Q+� N��I� (�� �  �w�: ��/)�@ + ]�M�D

�� ��P�� (��#+�%� �('.  

 

J�
�:J�
�:J�
�:J�
�:        

 6
"V$ �� �x*_: (��)105-108 ( �Q �I���: !9��/&� NM:.  

  

  

�
��&�
/& �&
)& :!"#
$ %
&
'+ !�'
, -'
.#����  � 0
���
��� + 6
78 6
.�."� �9'�:

 + !	
��(�)*  �
���*� �#�����&%
: 4
/)&�  0%�+
)1 2��3 4�5)&�  �

�
'  
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