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PHENOTYPIC AND GENOTYPIC CHARACTERISTICS OF 
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;<���  
�/ ���  �	� ���= $ ���� )% >��  �	� 7�( '"�.
  �	� ?�$�@ A
 )� $ B	 9��<   �%+C(  �C�D���E< �/  *�-C�%   �C	�  3��C� $  'C&��012 $ 

��4%�&�� �&/)�� $ )% ��
*�	 �%�%/ B&FG ��
 'D�H $ 'I&� $ J�K L%�H% "6�1 '"��" ��%/�� $ '� ��0I&�()6 A8-�( �� . �)�C�%��  AC(�G 
������ �$� N�5( �	� NA7 DIM agar7 1A $ RS O�P"% Q��
.  RS�CK )% TC@    'C&%�� �)�C�  �C	   *�C()6 O�CP"% �C� 7  �C	  /�%�"�-C�% �
��-2�� ����� '&%�� �	 '� *%��G A. vitis $biovar 1  A. tumefaciens R�.I� �/%/ �"��.������ *�()6      7'CU�V"W�2 *�C	��
 �$� �C&%)
'��
       '&%���X2% $ �� O�P"% *%/�0��-�6 $ �0"��  �	       ���2 ��
 ��S�� *�	��
 9&% �/ ��-:"%��  .   ���C��� R�.I� �%��    'C&%�� �C&%)   �C	    )% +C�" 

 �Y�Z-K% ��	�
)�[6A/C´  $ VCF/VCR %�/�\-� �� '� '2 ���'&%�� O��� ]� �	 ��	�"�� ��� $ =�^   �C"/�2 �C�XV� %� �)�C� Q\�  . �/
   *�()6 �����rep-PCR      ��	�
)�[6 )% �/�\-�% ��BOX   $ERIC     '&%�� 9�� �/ �/�&)  ���  �	  �&/�
 ��	�I(  .'&%��  �	 '� �     )% ��C(6 Q�/

  *�-�% ,-.( _H��(  �	           :8� A��D �2 �$�
 $/ '� ��4%�&�� $ '&��012 $ 3��� � �"/�� B� .             'C2 7�C� B�:C8� �$�
 �&) $/ '� +�" `& �$�

'&%�� A(�� �$�
 �&) `& �	 �A.vitis )�( *�-K�/ )% ��� %�� ('&%�� A(�� �0&/ �$�
 �&) $ �	 �A. tumefaciens)  )% ��C� %�� $ )� 

��D���E< (/�� .'&%�� )% ��2 /%�c� +�" O$/ �$�
 �	 �A. tumefaciens )E< $ )� )% ��� %����D��� (�� A(�� %� .   �/ Q	�dC� �X2%�C4
 *�()6rep-PCR '"�
 AK%/ �/ A. vitis  /$�4 ����'� �Y�/  �(6 Q�/ .�$�
 �$�
 �� �/$�4 �� �!���"# e��Y�ZK 3��%�� ����  ����

  *�CC()6 $ '-CC�%/ QCC8��f( �!���CC�� e��Y�ZCCK 3�CC�%�� �CC	 $ �!���CC�� �rep-PCR 'CC"�
 ��-:CC"%�� ���CCK 'CC�  �CC	 �A.vitis$   
A. tumefaciens ��&��" `�V\� B	 )% %�.  
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'(�8(  
�/��>.    � ) $A6B (�@ 	  $�	-�  � �� /��>.  �?.  @ CD% /  ��E?�

   $&6@ F 6� ) *
6�  �?. Agrobacterium � 	  
�G�%  
6E" .

$&6@  �?.  �0#��)�@� HI0�% 	 JK6>L% M6 � $  �0#�� ��6!N.  �?. 

    � $# *+" $0<�!" 
�O#�</   �� :��   @ HI0�% *
�6&�< /?�� 

   % ��E0<�
 P%�" E/   @ '��5-�E< '*6/  � ��E?�	 E0!�    *+E&O< )   

)
))�
 '
��EE>" '�� PEE@.;EE#6# )  ( *
6EE2= ���EE%  +EE!!#

)Bradbury 1986; Schaad et al 2001  .( �EEQ� �



62=@� @  E/  �0E � $E� *�	R  �E?.� / ��E>. ��. �0#�E�)�@� 	 'M6

(6I   � �?/   S-� +T �� :/ % ��        -�E� $E� �EG!% $E# +&6"/ P

  �6%6�)(�@ (   ) $A6B	 � � E	$�   �E?.  �EG��& .  E� /    +ET �� :

)�	 6% $��	 (�% 

�@ .  C? $A6B (�@ !U/   @ +"� �� R/  ��E?�

 $� V2�� 2
/     $L 6� :?�# P/ � C03	  $�	   �W �
 (X0<� �	 ��

+&)=. @/ @6IW ��?�/�. �% +!# .�?��Y.  2�E% �  E"�& �  �� 

�/��EE>. � ) $EEA6B (�EE@ EE	% $�/IEE/�6   (�EE  �
 �K
 �EE?

EE>��/R  �EE � *+EE" *
�)Schaad et al. 2001 .(�EE	 R

�/��>. J��+>N   ��032�D& �
   �?   � *
6� CD%  E	 @ ��/    *
6E2= ��E?�

Z/ �)� P��A��%  +&6")Rhouma et al. 2006.(  

     [	 F 6� *�/@ �
 (�@ 
�G	�      
6EW6% .6E\IT +/> X� 

 M�& $� '.�0#�� (6I  �
pTi (tumor inducing plasmid) 

 (�EEE0!#�EEE% 
6EEE" .�EEE���� �� EEE	>EEE X� R/$EEE# +  

T-DNA) Transferred DNA (%�&/ *+�%   M6E&] $� '
6"

@/    26� ^N�� ) P\0!% *�/  � ��+\% +	
�. �6%�6?    �E?.   +E"� 

@/?��) 3#�/    ) R/#60/!/R (   �0#�� _6`& Pa% �
. �%  '
6"

 � $#	   S-� ;5  �%� R E/     E� +E"� ) �/    (6IE  +ET �� :  �E?. 

@/?��   (�E@ �)�E� )  �E%   
6E")Miranda et al. 1992; 

Ream 1989; Thomashow et al. 1980 .( E2)�/R   ��E�

        +E" .�� �+W *
62= .�?6% �� F 6� .�0#�� R	�    bcE  )

 +!3EE&)�� ) �/>EE �(Smith and Townsend 1907) 

�0#�EEEEE�.� PEEEEE%�N /��EEEEE>.�!" �� �EEEEE �	�= )  ��  

Bacterium tumefaciens���EE,%�& .+EE&
�#  . ) �EE@��

����EE->? (Bergy et al. 1923)   �0#�EE� M�EE&. $EE� �� 

Phytomonas tumefaciensd� EE//  (�EE  �
 ) +EE&
�
 �

���� ConnJ�
+EEG%  �0#�EE� M�EE& .d� �� EE//�� �= ) *
�
 �  

A. tumefaciens %�& E/ +)Conn 1942; Skerman et 

al.1980.(  

$\5B +!�. �0#��)�@= 	 (�  M6  �?    e6fE< g�E ��� / 4�

�/��>. ���	    4�6Ee  �E%     � bcE  '�E�@ E	  $E\5B R  +E!�. 

 ) g� ���	@h�  �?. � /"6/>/��	   � $E� /��6 E	  iI   ) II d�  E// �

	�EEE� .$EEE\5B +EEE!�.�� �EEE� EEE	e6fEEE< $/0&] 4�/EEE-� 

�0#��)�@=	M6  �?    � $  $� �� /  3E\� ��)6/     �D& �
 ) 
6E>& C E	 �

�EEEE/ ��)6� '� ) �$EEEE�  ���EEEE/ ;A. tumefaciens'  

A. rhizogenes 'A. rubi ) A. vitis%�& EE/ +&+EE" *+

)Bouzar and Jones 2001 .( (�EE  �
����  ) jEE&�	

����->?2�6� g� ��� ��?��� .2= � �] 16S rRNA M�>� '

$&6@ �?.� /��>. ��.� 	�!S0 � $� �� b!W Rk l<�" $&6@ 

A. tumefaciens+W b!W �
 	 +RhizobiumM�&  ���@. 

>&� $EE# '+EE&
6EE	  ����EE->? ) +EE&�� m��EE0N� �EE� ��EE# R

)(Farrand et al. 2003�nEEE%� ) .EEE� / �� :��� 

�0#��.    � '+" $W�6% g�!"	 �\% ��	    E X# 4�`Ee $3/  ) [

26-26%� $&6@   �?.    �0#��)�@� b!W *+" $0<�!" 	   ���E& M6

�EE% � $EE# 
�
EE/ ��6EE	   b!EEW �� 4)�EE`0% �= $EE  ) [

Rhizobium   � ) *
6� /  & )
 ��6/  EIN O�      3E� $���E� CEZ�/ ��


O&	  $&6@ �� [  �?. Rhizobium  �)�`0% P%�L� '�  @ �� / ��?�

%/
��
 ���O. M�G&��    ����E->? ) jE&�	) Young et al. 

2003 and 2004a (� $>? 
� ��	   $EN6>G% 
6EW) '4�
��

  +T�)Rhizobium  � �� o/	 +&
�# + .  �E<= p5B	   �E �D R

%� ���0#�� �50L% . �?) Young et al. 2004b; Euzeby 

2004 (%� �� +W 	 $&6@ +  �?. � / ��E>.��. @  E/?��   b!EW 

Rhizobium� ���A $� 	� � �.  
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• R. radiobacter (= A. radiobacter) 

• R. rhizogenes (= A. rhizogenes) 

• R. larrymoorei (= A. larrymoorei) 

• R. rubi (= A. rubi) 

• R.vitis (=A. vitis) 

� $� E	��� R E/    *+E" $0<�!E" M�E& ; A. tumefaciens $E�   

R. radiobacterd� // �	 �E� . E2)�   � $E� $EW6� �E� 	  $E-!

Agrobacterium   &�-% q�a2 ��/ � C3/��>.���	    PE%�L� ) 

 @ ��/   �� *�Rhizobium    ��� ) $0"�
 4)�`� . � /��>. �� �!"

 ) �?�/@       M�E& '[/0&] � +!D% R/ff�0%Agrobacterium 

      M�& �� ��#�># � � ���!"=Agrobacterium ̀ 0 �   *
�# *
�

 �S#� CEE? �6EE!? )EE	� �/��EE>. @ ��EE �!"EE/?��M�EE&   

A. tumefaciens $� �� % ��#� +&��.  

 � �
	 � ���/��>.    ��� 6% $A6B (�@ . 2)� /R      (�E  �
 ��E�

���r  ��03#�� �
  �?. %)��  E/   
�@ *+?��E% $ E	     (�E  �
 ) +

���s               R/t6E� $E\u!% �
 *
6E2= .�E?6% �� .��E>/� R	� P%�N 

 ) .�� �+W R	)OA .��?�   +E" �	�E �!")Amani 1966.( 

����->? ) �a�� $&6@ A. vitis��0 6% �� ��  �?.  pB�E!% 

�� �+W ��03#�� ) v�#.� �!" ) �	 +&
6>& )Fatehi et 

al.1998 .(�>EE"�? �EE!� ) R/EE �	 (= ) Banihashemi 

and Aleyasin 1993 ( )   ����E->? ) �&�E#
�� �TXEe 

)Salahi Ardakani et al. 2000 ( � PE%�N/ E>��.  (�E@ 

 �EE?6% �� �� $EEA6B.��0EE �  �EE?.,D# ) g��EE /6IEE	 ) $

6�	��EE �+W +EE>T��.�EE �!" ) �	+EE&
6>& .6EE\� . PEE@ ) 

 ��+EE!<)Taghavi and Golkhandan 2005 ( PEE%�N

�/��>.  2�@ ��B�  �    �?�+!dU �� �� +!A�+!dU . ��0 �  �?. 

,D# ) g��EE/6IEE	6� ) $	��EE �+W +EE>T��.�EE �!" ) �	 

+&
�#.  ��E->? ) �a2�e��) Salehi et al. 2006 (  w6E!�

�+WEE	$ �EE?.A. tumefaciens� �
 EE	 �� *
�`0EE � �EE� �� ���

6,2�.  7�)�� �6\& / E!� �+W  E	$       �6E%�= ) �E?BOX-PCR 

  ��� 
�6%�  +&
�
 ���A  .     >?� $E� $EW6� �� E/  
�fE0A� �.  ) 

@+!#����  � *
�03@ 	 � R/��>.     � x�E\& �S#� �
  E	 L� '��� /E/ R

$&6@ �?.    �6E! w6!� '
6W6% /c�'  ]62)�E  	-�   �6E&] ) /c� 

�+W	$  �E?. Agrobacterium        �6�E# HEI0�% pB�E!% �


    �E � *
6� $W6� 
�6% . $E� 2
 E/  @+E!#��� P�   � *
�03E@  E	 R

�/��>.  ��0 � �
   �E?.    ,D# ) g��E /6I E	  6� ) $	   ) +E>T��

  \a� M�G&� M)O2/ )� p.�6&] w6!� /c�� P%�6N /��>.� �
 	 R

��0 �  � '�? E	 \a� R E/      E ��� y+E? �E� p�    E! w6E!� �6/c�  ) 

�6EE&]/c��+W EE	$ �EE?. Agrobacterium �� *
�`0EE � �EE�   

rep-PCR+" M�G&� .  

  

���� ?$��  

��'"��"  �%/���)��%�� $ �� A(�G �����  

B�    z�� '(�  HI0�% (6f        �E? $&��I@ ) 6% .�?. 26�  E/ +

           ��0E � HEI0�% pB�E!% �
 +!A�+!dU w��O% ) �� P@  �E?. 

  ,D# ) g��/6I	  6� ) $	   
��� 
�6% +>T� �	     ) $E0�@ ���A +

 @ ��/   $E&6>& *
62= ��?�  ��
�E�.    �E�@ 4�6Ee  .   {�E< ��

 @ y��B�/     E" ) *
6E2= ��?�/   & ��E0<�
 *� E/  $E&6>& O  ��
�E�. 

 ��@ 4�6e .$&6>&   # �)�
 �?/$3 �?.  �EZ�# .    bcE  ) 

#/$3 �?. 0 X� /-�        ��E" �
 ) +E" *
�
 ���A 	    ) [�E< F

�%�= $� [!<	 P\0!% *�,�+".  

  

,S%()��%�� �� A(�G �������
 )%   

(�@              ) �+EW X0E5% ��?�/@ �� M�& ) +/`  'O	� '��6W .�?

     +" *
�
 6�03" �26>L% |= F 6� .���      ) *
�E% .�E?

*6DA     (�@ �nL� .)� $# .�          }uE  �� +!0E"�
 
6EW) �E?

(�@     (�@ ) $0�@ �+W �?  $� �?          ~	�E% �
 $E\/A
 �!E� 4+E%

 *+!!#+/`EE )C	+EE  �EE	�I# 6EEc/? (�� % �&6EE`N +EEY

= FEE 6� bcEE ) +EE	
�@ 6�EE03" �)�0EE  �EEu\% | .

(�@      �)�E? �
 *+" �&6`N+Y .�?       *��E>? �)�0E  .�E?
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         $E� ) $0�E@ $2 X%�# �)�0  |= .��+\%    4+E%��� �� 

          +E" *
�
 ���EA �#�T �)+� *�,�	�%�= F/a% �
 $\/A
 .

$�         $IEe�T *��fEN �� *�EuA +!U �)�0  �62 [	 $I/ )

��# F/a% .)�   .�E?D1M agar ) Schaad et al. 

2001 ( )NA) Nutrient Agar ( )PDA) Potato 

Dextrose Agar ([0�� ) +" *
�
 ��#   .�E%
 �
 �?

ºC �r  $!@���6D� ��         +E	
�@ .��+ED,& �	�E	�0#�� .�E? .

  .�0#�EE� +EE"� �� bEE�  $EE!@�� '�EE?    $EE� $/5EE" .�EE?

Agrobacterium) $!@��       $E� '���� '�)+% '$03W�� .�?

  .�/" +/`  j&�     F/a% .)� �� h� �	   .�?NA   )PDA 

$!@�� ) ��= .�?  F/a% .)� ��D1M agar  ) |�E�0&� 

  $� $!@�� �?      F/Ea% .)� $E&�@�+W 4�6e    ���E�0&� .�E?  

RS) Roy & Sasser( '1A ) 2E$�     $E&�@�+W 4�6Ee

 +" *
�
 ��#)Roy & Sasser 1983; Brisbane & 

Kerr 1983.(  

  

i()��%�� �� A(�G �����J�K )%   

           ~E>W {�E< $E&6>& �E? �� M�E@ [	 )=     �
 *+E" .��� 

�I/%      +" $0�	� �)�0  �u\% |= �0/2 .$&6>&   �E?  $E�    4+E%

�s              bcE  ) *+E" *
�
 ���EA �-/E" *�,0 
 .)� $\/A
 

$�   $� R#�  4�6e         *�,�E	�%�= F	��E" �
 $\/A
 *
 4+%

       $� {�< R/,!  +%�W 4��_ �� +" $0"��@   +E&
�@ R/�& .

         ��E# F/a% .)� (6Ia% �	)� ~	�% �� *�uA +!U   �E? .

RS   ) 1A     [0�� ) +" *
�
 ��#    �E?     .�E%
 �
ºC �r 

   �6D� �� $E!@��   �E?    +&+E" .��+ED,& . $E!@��   �E?   $/5E" .

Agrobacterium)          .)� +/`E  $/E"�T ) O%�A O#�% ��

   ��# F/a%RS    *6DA O#�% �� )       .)� +/`  $/"�T ) .�

   ��# F/a%1A (    l2�< �� b� ) |��0&�    .)� .��E 

  F/a%NA   �6%�= M�G&� �DW '  �?    	 �
 '.+EL� .  (�E��

+&+" .��+D,&.  

j()��%�� �� A(�G ������ )% �
 ���	���(   

       XN .���
 ��?�/@ ��6U +&)= �� �?�/@ *��fN	   +A� ) C

C	XN     +" $/D� �)� )
 ��  .       PfE .�+E0�� �
 ()� �)�

 �%�,!? ��D�  $&�6W $#  �?     $E� +&
6� *+" M�60%      $E0�@ ��E#

+" .           E	�@ $E� ) +	+" �?�/@ *�/" ��	�W ~A6% R	� �
 $

  � � �6D�% 6% .       
)+T �
 $A�  .+&)= ~	�% $/D� �DW

�� �0&�        $� '(�@ Pa% �� ��K�� .�0%    [/I/�� P-2� $I/ )

��           $E� bcE  ) *+E" �auE  �&6`N+Y +e�
    $I/E )

J�053EE& �EE><� 'Pc2�-EE � 
�EEG	� *�EE/@ $<�EE" �
 'pEE/>N 

+EE	
�@ .  '�?�EE/@ *�/EE" �� *�EEuA +EE!U v)�EE< �� bEE�

$�    �+\% '�)�0  j&�  $I/ )        ) �+EW �?�E/@ *�/" �� .�

 $�/" $�  �?   ) P\0!% �)�0  .     .�E%
 �
ºC �   .��+ED,& 

+" .     $<�" �W��< }u  �,	
 �)� �
   �E?    �
 ��6EW .

 $� *�,�	�%�=     [/I/�� P-2� $I/ )��     ) �&6`N+EY +e�
 

 � bc $         R	+E!U �� +&+" *
�� �)�0  � 
�5&� $I/ )

   +	
�@ v��< .+&)= *�/" *�uA .   $E� .+E&)= ~	�E%   �E 


=    ��E# F/a% .)� �� �6 �)� )
 �� *+%RS  ��E# 

   [0�� ) *+" *
�
  �?  .�%
 �
 ºC �r  $E�       �)� �!E� 4+E%

 +	
�@ .��+D,& .$!@��  �?    $E� $/5E" .Agrobacterium 

               ��E# F/Ea% RE	� .)� +/`E  $/E"�T ) O%�A O#�% ��

    l2�< �� b� ) |��0&�       ��E# F/a% .)� .�� NA '

    &� +/26� M+N ) �
6� �`!% M�@ 4�6e �
  �!E �6I j

 F/a% .)�King's B   �6E%�= �	�E  M�EG&� .���   �E? �
 

 .�%
ºC �+&+" .��+D,& .  

  

������ �Y�ZK ����� e��!�kE� $ &' %�%�� &' �	  

�6%�=  �?    �)� �� *
�`0 � ��   �?.  �0#�E� 
��+&�0E � .  E �!"� 

 +" M�G&�)Schaad et al. 2001 .( Ea% ��/ ��E# F  �E?. 

���0&��   P%�" 1A  'RS  '2E  C? )  !U/ �6%�= R  �?. A��0� � 

26� P%�"/ +��'�60#K60#  �
 +"� Cº ��' )� �EQ� . E" / �
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���  

2/g6>0' 26�  E/  E � +/+ ��    '�)��#�E  ��	�0	 (6E0' �6I% 	 �6E0 '

26�/ IA +/ �� �  � / &62�% +/['  � /)�� +�/&6/[' � /% +/ 6/[ 

  ) �/ (� +� ������ 	[   26� ) +"� '/   )� $E&�+,&� +. �  E	 [

&6%=EE/EE  M6/(� y�fEE% ) 4��0� �EE�	�)�	��EE� R.�EE>� 	O  

A. tumefaciens'A. rhizogenes  ) A.vitis  *
�`0EE �


�@ E	 +)Schaad et al. 2001; Roy & Sasser 1983; 

Brisbane & Kerr 1983; Fahy & Perseley 1983.(  

  

��� *�()6 ����� %)�&  

     ��EEEE?�/@ �+EEEE0�� '�6EEEE%�= REEEE	� M�EEEEG&� �EEEEDW  

��
�,��EEEE0= )L. Helianthus annuus(K�# '$EEEEt6-&  

)Bryophyllum daigremontianum L.( $EW6@ )   E,&�� 

)L. Lycopersicon esculentum (��+I@ �
 �?. )�ET . 

         �� bE� ) '+&+" $0"�# �)�0  {�<�    �E� �    �6E%�= $E0`? 

�/��>. ���	 )� .  
�@ M�G&� �D&=  E	+ .  E� �+E0��$  E )/  PE-2� $I

��/I/  �% Pa% '[	$ &�� &6`N+Y �     $E� bcE  )   E )/  $I E	 [

 �� ��6 �	    ��# �� '[��   �0#�E� '$0N�  .     � $A�E  $E�  E	 R

@/ �% ��?�	$ &�� +"  . �6�!% $�       �E� C<� Pa% ��6B� �`T 

���EE� ) |6EEB�% $EE5!�/��EE� CI.EE"6� �)� +EE!U /+EE" *+ .

%�>��
�  @ '
��6% /    & +?�E" ��E?� E/        �)�0E  �Eu\% |= �E� O

�%	$ &��  $� )   )/       ���E� ) |6EB�% $E5!� $I/     CE<� PEa% CI

"6�/  +E" *+ .    �� bE��� �  XN '�) E	 )� C. @ /    
�6E% ��E?�

 E ����   �E�@ ���EA )Djavaheri and Mohammadi 

2000; Salahi Ardekani et al. 2000.(  

  

��.ICCC� �'CCC"�
 R �CCC	�� ���CCC�� %)��-2�CCC� � 

Agrobacterium�	�
)�[6 �� �Y�Z-K% �  

$EEE&6@ l/��EEE� .��EEE� �EEE?.��EEE>/� .  .�0#�EEE� .��

Agrobacterium �e�fEEEEEE0<� .�EEEEEE?�@��Z= ��   

 A/C´ )A: 5'- ATGCCCGATCGAGCTCAAGT-3' 

 )C´: 5'-TCGTCTGGCTGACTTTCGTCATAA-3'( 

�T�6& g� ��� *+" �T��BvirD2 ) Hass et al. 1995(  )

VCF/VCR) VCF: 5'-ATCATTTGTAGCGACT-3')  

VCR: 5'-AGCTCAAACCTGCTTC-3'(  ET��B�  *+E" 

  T�6E& g�E ���� virC2/virC1) Sawada et al. 1995 (

+" *
�`0 �.  

6 ��IZ �� .�0#�� �� �&6/3&�c  cfu/ml ���) �2�,U 

�6&. �     v6% (6B �
 ���  �0%6&�E&  (D� E/   $E� ) $    4+E%�� 

A
/   $� $Ie�X� ) +" *+&�"6W $\  4+%	A
 [/)� $\.  E	 �

  �E�@ ���A .   $E� bcE     A
 )
 4+E%/     �)
 �
 $E\g����� 

�0&� 	`/     )� �� �� ) *+" ]6�	  \03E% /J�>   �
 PCR   *
�`0E � 

+" .%/�6% ��O*
�`0 � 
�6% 
mM  s/�MgCl2  'M� �/� 

 �? ��	'�?�@��Z= �� [mM  �/�dNTPs  'U�s/� OE&= 	 C

Tag DNAI� � ) ���% L� s/� ���  PCR×10 $�Y� $� 

L� �3EE&�c 6  �� / �0#�EE� *+&�EE"6W �6.
6EE�  . $EE<�U

����T� ��� . �?�@��Z= . A/C´  �"� �) �� �� . 2)� /  �
 $

�%
. Cº �� $�    4+%	 A
 [/  EZ= $\     bcE  ) ����   $E<�U 

 $0"� �) P%�" �� . DNA  �%
 �
 . Cº �� $�    4+% E	 [

A
/    �%
 �
 �@��Z= (�f�� '$\. Cº s� $�    4+% E	 A
 [/ '$E\ 

  �%
 �
 ��03@. Cº r� $�    4+% E	 A
 [/    �D& �
 ) $E\ E	 �

         .�E%
 �
 �	�ED& ��03@ $<�U [	Cº r�  $E�      �!E� 4+E%

  .�E?�@��Z= .��E� ) $\/A
  VCF/VCR  �E� �E"� �)   .��E 

/2)�    .�%
 �
 $Cº �s $�      bcE  ) ��EZ= $E\/A
 C/& ) )
 4+%

��   $0E"� �) P%�E" $E<�U    .��E DNA .�EE%
 �
 Cº �s 

$�          .�E%
 �
 �@��Z= (�f�� '$\/A
 [	 4+%Cº s�  $E�    4+E%

       .�E%
 �
 
�+0%� '$\/A
 [	Cº r�  $E�         �
 ) $E\/A
 )
 4+E%

        .�%
 �
 �	�D& 
�+0%� P-/  [	 �	�D&Cº r�  $E�     4+E%�� 

 EG&� $\/A
 +E" M�) Hass et al. 1995; Sawada et al. 1995.( 

   ��� �6�!% $��   S-� 4�LuA (6B /      ���E@= (] '*+" � E	 [

 D� +e�
/    4K6fa% ) $PCR     �#��% *��>? $� 1kb) D�/ $
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���  

    �#�" �� *+"Fermentas ( [?�U �
 �?.  ���@��� �= . 

 $� )   4+%	      ]�E02) �� �N�  [��      +E" ��6E)�0-2� �E2)  .

   
�`0E � �E� �= �� bE��� �� * E/+	�%)�� M6 E	 +)10 mg/ml (

jEE&� %=EE/O.  *�,0EE 
 �� *
�`0EE � �EE� ) �EE�@ 4�6EEe   
(Aran )Gel Documentation Tajhiz, Company 

advanced laboratory and medical equipment �� 

b-N �= ��
��.+" .  

  

l� *�()6 rep-PCR  

 EE ��� �EEDW�0&] w6EE!� /EE-��+W EE	$ �EE?.�0#�EE� . 

Agrobacterium�)� ��  rep-PCR��EEEE� .S-� EEEE/ �

EE� '4�EELuA/T�6EE& R� 
�@ *
�`0EE � *+EE" �EE��`T EE	+.  

 �?�@��Z= ��. BOXA1R) 5'-CTACGGCAAGGCGACGCTGACG-3'( '

ERIC1R) 5'-ATGTAAGCTCCTGGGGATTCAC-3'( 

) ERIC2) 5'-AAGTAAGTgACTGGGGTGAGCG-3'(  $� 

�	  +E" *
�`0E � �6�!% R) Versalovic et al. 1991; 1994.( 

%/  *
�`0E � 
�6E% 
�6% ��O mM �/�MgCl2  'M� �/� �� 

  �E? E	 '�E?�@��Z= �� [mM  �/�dNTPs  'Us/� OE&= 	 C

Tag DNAI� � ) ���% L�s/� ��� 10 PCR×  $�EY� $� 

L� �3EEEE&�c 6  �� / �0#�EEEE� *+&�EEEE"6W �6.
6EEEE�  .

�"� �) �� . 2)� /   �E%
 �
 $. Cº �s  $E�     A
 )
 4+E%/  $E\

    bc  ) ��Z=��   �� �s   �) P%�" $<�U $0"�  �� . DNA 

 �%
 �
. Cº �� $�    4+%	A
 [/  ) $E\Cº �� $E�    4+E%�� 

&�QEE/ �EE%
 �
 �@��EEZ= (�fEE�� '$. Cº s�) ��EE�.�@��EEZ=  

BOXA1R (�EEEE%
 ). Cº s�) ��EEEE�.�EEEE?�@��Z= . 

ERIC1R   ) ERIC2 ($�   4+%	 A
 [/    �E%
 �
 
�+0%� '$\. 

Cº r� $�    4+%	 A
 [/   �D& �
 ) $\	  � E	     
�+E0%� $E<�U [

�EED&�	�EE%
 �
 . Cº r�$EE�  A
 �!EE� 4+EE%/ +EE" M�EEG&� $EE\

)Versalovic et al. 1991.(   E ��� �6E�!% $��  4�ELuA 

S-�/       �6E%�= �
 *+E" �rep-PCR     ���E@= (] 's/�   +Ee�
 

D�/    4K6fa% ) $PCR  �#��% *��>? $� 1kb) D�/ �� *+" $

 �#�EE"Fermentas ([EE?�U �
 �EE?.���EE@��� �= . ) 

$�   4+%�     ]�02) �� �N�  ���  )�0-2� �2)  +&+" ��6 . b�

�� �� *
�`0EEE � �EEE� �= ��EEE/+	�%)�� M6EEE	 +)10 mg/ml (

jEE&� %=EE/O.  *�,0EE 
 �� *
�`0EE � �EE� ) �EE�@ 4�6EEe   

Gel Documentation��
�53EE-N �= �� .+EE"  . bcEE 

26EE-26% ��)�S-� 4�EELuA EE/$EE� *+EE" � >�EEU 4�6EEe� 

*��+&� @/�.+" .  

  

m�S�"6 ��/%/ + �	����� �!���"# $ �!�  

0&] $Ie�/-�+W �	$ M�& �� *
�`0 � �� �?  ��OE�Numerical 

Taxonomy & Multivariate Analysis System 

(Ntsys-pc 2.02)
�@ C � 	 +)Rohlf 2000 .( $Ie�	 �

 0&] �?�5"/-� � /      �E?�#��% g�E ��� 
��E� R.  26E-26% � '

$�    
6W) 4�6e	          +E" l��E% (] �
 ��6E& 
6W) M+N � .

e6fEE</�6EE! 4�/c�$EE�  �?+EE# 4�6EEe. EE	 [)��EE�. 

e6f</ �5S% 4� (    �`Ee )) ��E�.  e6fE< /  E`!% 4�� ( )

e6f</ �6&] 4�/c� $�   �?+# 4�6e.  E	  [) ��E�.  
6EW) 

+&�� (   �`e )) ��E�.      +E&�� 
6EW) M+EN  ( � �
 E	  M�E& R   ��OE�

�L�	  H+" . �� �� E	  e6fE< $/  �6E! 4�/c�   e6fE< ) / 4�

�6EE&]/c� $EE� x6EE��% M��@)�+EE&
 '���+W EE	� FEE 6� $EE	 R

M�&    C � ��O�+" . �� +e�
 � $��/ �+W R	$ �?.    �
 
6EW6% 

*)�@   I# g� ��� '�?/ e6f< $/ �6! 4�/c�  �6&] ) /c�  M�G&� 

� �
 $0�@	\a� R/
�@ $5 �a% 'p	+.  

  

-"�n5� $ 'P  

�� )�C�%�� �� ACC(�G � ��C��CC���� $ �Y�ZCCK � e�

�����!�%�� &' �	  

 @ ��/      ���
 +!A�+!dU ) �� P@ '6% ��?�. XN 	    $EA6B (�@ C

 C? ) !U/ " R/ +&)= *�. @/   ���
 6E% *�. XN  E	    '(�E@ C E	 [
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��s  

�0#��.  ̀!% M�@ � 3#� '/           $E# '+E" �+EW �E5S% �K���# ) ��+

 �0& g� ���	 �  �	 �6%�= �  .�?  �0#�� 
��+&�0 � .  E �!"�  �� 

 26� $I>W/  +�        M�ELB [E>& �
 +"� '�60#K60#�    ) +Ee�
 

�%
.  ºC�s2�L '/)� �. E" /2 �/ 26� 'g6E>0 E/ E � +/ �� +

�6I%	 3EE2)
 '�6EE0/��#�EE  ) (60  �
 �EE5S% :!EE#�) '�)

�6%�=  .�? ? /2)�+/  E&]�= O/    E`!% :!E#�) 'R�  ? �
  E/2)�+/ O

�K]/  26� ) R/  +	  26� M+N � E/    ��E@ +H2S  $E�     �0#�E� ��6E!N. 

Agrobacterium ��� /  +" *
�
 l . �6%�= g� ���   .�E? 

A��0��  C? )  !U/    a% �� *
�`0 � �� R/F  .�?    ��E�0&� ��E# � 

  P%�"1A   ) RS �+W '	$  .�?   $� 6% ��0<�
     ��6E!NA.vitis 

)���+W  E	$ (�+W )EE	$ .�EE?@ /  +EE!A�+!dU ) �� PEE@ ��E?�

$� ��6!Nbiovar 1 A.tumefaciens) ���+W 	$ (���/ l

 +" *
�
)Schaad et al. 2001.( �+W 4�f��%	$  �E? �
 

  ()+W�  � � *+%= .    $� $	�+W �  ��         ) (�E@ �� *+E%= �E 


   $E	�+W .+&)= *�/"       *��>E" .�E?�  'r  '�   ) ��) A.vitis ( )

$	�+W  *��>" .�?�� '��) ��) A. tumefaciens biovar 1( 

26� �EE�& ��EE/ +H2Se6fEE< �EE� / ~��EE!% �
 *+EE" �EE#_ 4�

 � $E# �6U '+&
6� 4)�`0% E	 e6fE< R/ ��E� �. A. vitis 

`!%���� ) . A. tumefaciens biovar 1  *+E" �#_ �5S% 

 � �)Fahy & Persley 1983; Goto 1992.(  

�+WEE	$ .�EE? � '� '� '�' r '� ) �) A. vitis (26�EE/+  

��  2) '+&
6>& �60#K60#� \� / �+W $	$   .�E? A.vitis    �E�& �� 

�	 e6f< R/ ̀!% �� +&
6�  .   � '~��!% �S#� �
	 e6f< R/ �

���. A. vitis `!%�   �E � *+E" �#_ )Fahy & Persley 

1983; Goto 1992 .(nEEL� $EE# +EE!U�?�� '~��EE!% EE	 R

e6fEE</��EE� �� �. A. vitisd0% EE/ MXEEN� �*
�EE#  +EE&�

)Schaad et al. 2001.( �+W	$ .�?�0#�� HI0�%  E	��	 �� '

 T� ��&/�. & /          E� '+!0E"�
 4)�E`� CE? �E� 4��0$  �6EB.   $E#

�+W	$ .�? *��>" � '� ) ��) A. vitis (�+W )	$  .�E? �� '

�� '�� ) �r) A. tumefaciens biovar 1 (T� 4�+A E/ �

&/  +!0"�
 �� 4��0 .� 	 �+W �	$   �E?    � �E�& ��  E	  6fE< Re/ �

 E`!%� +E&
6�  .�+W E	$  .�E?  *��>E" � '�� ) ��) A. vitis(  

�+W )EEEEEE	$ .�EEEEEE? *��>EEEEEE" �r '�� '�� '�� ) �s  

)A. tumefaciens biovar 1 (OEE&= +!03EE&�60&	 �= *�)� C

26�/  2) +!!# +� �  	 �+W �	$  �?   26� ��& �� / � +	 O&= R	  �5S% C

+EEE&
6� .� ~��EEE!% �
EEE	e6fEEE< R/��EEE� �. b!EEEW 

AgrobacteriumJK6EE>L%  
�@ �EE#_ �EE5S% EE	 �EE � *+

)Bouzar et al. 1993; Fahy & Persley 1983; 

Schaad et al. 2001 .(�+W M�>� E	$  �E? E" /2 �/  �� g6E>0

IA/��	  2) '+&
�# � d� ��%� //�+W F 6� j&� �	$ �?� �
  E	 R


6� 4)�`0% �6%�=.  

�+W	$  .�? s  '��   ) ��) A.vitis (      �� *
�`0E � $E� �
�A

   2) '+&
65& �)��#�  +!A� \� / �+W $	$  �?   � �� +!03&�6� 	  +!A R

 a% �
/      a% j&� ) +!!# *
�`0 � ��# F/  d� �� F//  +E!?
 � .

 & ~��E!% �
 E/� O E	 e6fE< R/ ��E� �. A. tumefaciens 

biovar 1��� ) �5S% . A.vitis d0%/    �E � *+E" MXEN� �

)Schaad et al. 2001 .(C?  E!U/�+W R E	$  .�E? �� ) �s 

)A. vitis (26� $� �
�A/IA +/ � �� �/�)�� +/&6/  $E# '+&
6� [

� ~��!% �
	e6f< R/��� �. A. vitis`!% �
�@ �5Q 	 '*+

2)�� 	0& R/  0& �E� $EG/  $EG .�?�6EW ) Djavaheri 2000 (

�EE"�
 �EE\��u%. �EE	e6fEE< R/EE% ���EE& 4��  $EE# '+EE?


$	�+W   HEI0�% .�?A. vitis ) A. tumefaciens biovar 1 

     
�+EL� �
 ) *
65& R,>?.   �6E%�= ��    �E?       yX0E<� CE? �E�

+!0EE"�
 .,03EE5>?�EEe�< �EE� /�EE>� R	�6EE! O/c� PEEa% ) 

~>W �)=.&= �D�"�+& 
6W) .  

  

��S�"6 �/�G +�Y�ZK ����� e��!�  

2�EE&= g�EE ���/
+EEN O.*
�
  .�EE?�6EE%�= �� PEEe�T  .�EE? 

 � HI0�%/"6/>/��	  '/O	]626	-�  �d� ) 	$ �.     �� *
�`0E � �� 

M�&   ��OE�Ntsys-pc version 2.02�+W  E	$  E?.� �0#�E� .   
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�$���.'&%�� e�Z.I(   ��	Agrobacterium*�-�% �/ ��D���E< $ )� A
 7�( *�	��
 )% ��� %�� 7 ��4%�&�� $ '&��012 $ 3��� ��	  
Table 1. Characteristics of Agrobacterium strains, isolated from grapevine, rose and sugar beet in Fars and 
Kohgiluye and Boyerahmad provinces. 

Species Agrobacterium @ M�&/ *�)Natural Host(  �+W *��>"	 $)Strain No.(  

A. vitis  6%)grapevin(  1  

A. vitis  6%)grapevine(  2 

A. vitis   6%)grapevine(  3 

A. vitis   6%)grapevine(  4 

A. vitis   6%)grapevine(  5 

A. vitis  6%)grapevine(  6 

A. vitis   6%)grapevine(  7 

A. vitis   6%)grapevine(  8 

A. vitis   6%)grapevine(  9 

A. vitis  6%)grapevine(  10 

A. vitis   6%)grapevine(  11 

A. vitis   6%)grapevine(  12 

A. vitis   6%)grapevine(  13 

A. vitis  6%)grapevine( 14 

A. vitis   6%)grapevine(  15 

A. vitis   6%)grapevine(  16 

A. tumefaciens  �� P@)rose(  17 

A. tumefaciens  �� P@)rose(  18 

A. tumefaciens  �� P@)rose(  19 

A. tumefaciens  �� P@)rose(  20 

A. tumefaciens  +!A�+!dU)sugar beet(  21 

A. tumefaciens  �� P@)rose(  22 

A. tumefaciens  +!A �+!dU)sugar beet(  23 

A. tumefaciens  �� P@)rose( 24 

A. tumefaciens  �� P@)rose(  25 

A. tumefaciens  �� P@)rose( 26 

A. tumefaciens  �� P@)rose(  27 

A. tumefaciens  �� P@)rose(  28 

A. tumefaciens  �� P@)rose(  29 

A. tumefaciens  +!A�+!dU)sugar beet(  30 
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`	�< �	� � $ � $ �^ $�� $ �� $ ���%�� &' �	���  ����� 7�� 7�^ 7�� 7�m $ ��) A.tumefaciens( 

Fig. 1. rep-PCR fingerprinting from genomic DNA of Agrobacterium isolates using BOXA1R primer. M: DNA 

molecular size marker (1kb DNA ladder; Fermentas). Lines 1, 2, 3, 4, 5, 6, 7- isolates 1, 2, 3, 4, 5, 13 & 15  

(A. vitis). Lines 8, 9, 10, 11, 12, 13- isolates19, 22, 20, 23, 26 & 18 (A.tumefaciens). 
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Fig. 2. rep-PCR fingerprinting from genomic DNA of Agrobacterium isolates using ERIC1R/ERIC2 primer. M: 

DNA molecular size marker (1kb DNA ladder; Fermentaz). Lines 1, 2, 3, 4, 5, 6, 7, 8, 9- isolates 1, 2, 3, 4, 5, 6, 7, 

13 & 15 (A. vitis). Lines 10, 11, 12, 13, 14, 15- isolates19 
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Fig. 3. A dendrogram based on phenotypic characteristics of Agrobacterium isolates using Ntsys-pc version 2.02 

software (Characteristics of Agrobacterium isolates are listed in Table1.). 
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Fig. 4. A dendrogram based on genotypic characteristics of Agrobacterium isolates based on BOXA1R and 

ERIC1R/ERIC2 primers using Ntsys-pc version 2.02 software (Characteristics of Agrobacterium isolates are 

listed in Table1.). 
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