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       $,*�� �� �	�3C,��@. I,*�� �! + l*�k��* ��	��
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**:/��<=2� �8� 0>�?��=@ ABC8@ �=': pkhodaygan@vru.ac.ir  

D. 	�<$����6� 1��)�% '$�7* 0'���E  0F+����, (-.�/�	2� (�3�/�	' 6�578�� �9:  
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  I<8� (B�@ 6�<J�	          -7<8K� I2-<L@ &"�7@ '@B% MNO� IP ��	

      6�K�@�	�% (	�B/�J��+ 06��J�8NE (	�B/�J I% &NL<@ �    Q7KR 

 '@ B2S  *�%7- .             0BK2S 0T�NK* 0BKN� T@�K* U�VK% Q7KR ���

     I/BE � 4�	�% 0B2S	�+ 0#W�E 0IRBE        IKP �K$� 1	��+ 1��

 I% X��      IK% �K� I��� 6�B7:   + >�BKY   'K<7�   'K@ ��K,   -/BK* 

)Rasoolzadegan 1997 .( (B�@ 6�<J�	 '����<P�% �=/�*

I<8�    ��	   1��)�% +� '.� I,        0�$� 6�<J�	 ��� ZG@ 1�� �	

MNO�       (B�@ 6�<J�	 ��P [-): &"�7@ I<8�    ��	\B�* 	��	  .

      4�K/ �K�� 1��K)�% ���      '/BE�K/BE 1�K� K])�   0+BK)E 6B

'E-�=�KKKJ�$�  IKKK/�BR �KKK�W% (-KKK�@�/'KKK@  	BKKK*  

)Agrios 2005.( ����+��%     T�=�K� 01��K)�% �K�� ZK�W: 

        '^)KY >�K*���� �% (��)� �=/�*        IK7� � IJ�K* 1�� �K%

  I<8� (B�@ 6�<J�	    ��	�$�  .         IK% � IK<����� (	BK2S '_�BK/

 (��� `/�         Z2�K$ �$B� I% �?8/ 1�� -7<8K� . IJ�K*   �K�1 

(	BKK2S abBKK)L@ 'KK@ c�KKJ ����KK� �)KK$ IKK%  -KK/	�E . �	

'��BKKY  ILKK$B� �=/�KK* IKKP �KK� IKK7� ��	 �KK� ��	 � IKK<���

IJ�*        dKe% 0	��E ��� �� '?/�R 1��       �)8Kf '�b�K% 1�K�

    'K@ IK<g� -K7h 'K" W<?@ ��@ K/ -)Ogawa et al. 1995; 

Agrios 2005.(    1��K% 1��K)�% ��� ��K2��    6�<8KG2 +� ��K%

  ���VE           +� �K.��@� �	 'G%��K@ 1��K)�% Qi$ -*  #W�KE

 6S TKK@�: � (-KK* ���VKKEP. cerasus -KK�@�/KK* (-.  �	

   1-L% >�L2�j@ I/BE I)�            TK@�: 6�BK7: IK% aW?f IP �� '���

  ���<P�% �=/�* (-77P	�5���  I<8� 6�<J�	 '      (-K* I<J�7* ��	

 	BKK% �	P. syringae IKK�?"  1-KK7%(-KK*IKK/BE XKK�� �   

P. morspronorum   �VK5@ �G/S +� -K*) Banappor et 

al. 1991.( +� 1�<P�% ��� 6���� �	 kKN<e@ \�B/�   6�K<J�	 

@I<8KK� (BKK� 6�<KK$� �	 ��	   06�GgKKY� 0#��KK� 06��KKG� 1�KK�

 �$� (-* (	�	 ���VE � 1+�$�-R 6��-/+�@)Banappor 

et al., 1991:Elahinia and Rahimian.1994, :

Aleyasin and Banihashemi, 1994,.( ��2��  ��% � ��G%

6���=)�            6�GgKY� �	 BK2S	�+ 6�K<J�	 1�� �� 1��)�% ��� 

 	B)/ (-���@)Baharr et al. 1985 .(  6���K=)� � �B��K7% 

          IK�j7@ �	 �� #W�E 6�<J�	 'E-�=�J�$ � �=/�* T@�:

 -KK/��@	P. s. pv. syringae (Pss)  -KK/	�	 l�e�KK�

)Banappor et al. 1991 .(    A�K$ �	 6S A�K?/	 IK%Dmno 

AS    ��$��nm   I��-R Pss         #��K� 6�<K$� kN<e@ p��/ �	 �� 

  R BN� � B2S	�+ 04�	�% 6�<J�	 1�� 	�	 l�e�� � 1+�$�-

)Aleyasin and Banihashemi 1994.( Q)*   � dKe%

6��)�_�      IK% �� 1�<P�K% ���          6�K<J�	 �=/�K* TK@�: 6�BK7:

     -K/	B)/ 'K��L@ 6��-K/+�@ �	 BK2S	�+)Shams-bakhsh 

and Rahimian 1998 .('O�-2�6���.)� �  ���<K$�    1�K�

 I<8KK� (BKK�@ 6�KK<J�	 +� (-KK* �-KKR  +� BKKR � 4-KK7E 0��	

6�<KK$�    0'�i�BKK7� >��YB9KKJ �KKq/ +� �� kKKN<e@ 1�KK�

@ � '=�rB2��KKK$B  	�	 ���KKKf I8KKK���@ 	�BKKK@ '2BKKK=2  

)Aldaghi et al. 2010.( I/BE  1���3�	  Q7KR ���   VK�/

  1��)�% 	�5�� s:�%         >bB9K�@ +� 1���8K% �	 'K)G@ 1��

      W: � (-* '<7�+ � 'O�% 0':��+�   'K) -K7/�@     IK.2 0�./�K* 

      A�KE � 4�/ 'E-�$B� 0��W% 0'E�%  K% I     	�K5�� �KG/S IN�K$�

'@ 		�E .     'K@ �Kq/ IK%   -K$�  ZKG@    IK/BE ���K�   Q7KR �K��   

P. syringae +� d�% I, (	B% t�    (-K* k�KYB� ���B��K� 

	��	 )Gnanamanickam 2007.(  I/BE ��� '/�%V�@ I7@�	

  (	B% u�$� ���8% �      +� d�K% �v�         IK% &KNL<@ '��K�E IK/BE 

Q7R   (	�B/�J � ��   I% kN<e@ 1��  6�%V�@ 6�B7:   6S   I<J�7K*

'@  -/B*)Young et al. 1996(.  

(r��         1�<,�K% l�e�K� � cK�.g� 1��% ���B���     �	 �K�

    �	 �KKG/S >��KKg<@ �KK�N%�f 'KK7?@�% � IKK/BE cKK� TKKJ�	

1��)�% �+ K�    6�K%V�@ �K% '          �K$� (-K* IKw��� 0kKN<e@ 1�K�   

)Dye et al. 1980.( Z�8KK��  #�KK$��% �KK����B��� 1-KK7%

1��)�% �+�    kN<e@ 6����E �	 �G/S ' 0l�e�� �GR � (	B% 
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  +�'E ��  1��   6B@+S � 1-�N,   ��)�*B�% 1���   IK��^� � '  1�

   �$� (-* I<��E (�G%.     I% IRB� �%  	B% ZG?@  ���B��� 4BGg@ 6 

 �	BKKR� 4-KK: 1��KK)�% 6�KK�@ TKK@�, '3<8KK?)�  �+KK� � '

'E ��  1��         ��-K�@ '/�K$S I% �����B��� l�e�� 0'i��B7� 

 1�KK����B��� '@B/B8KK,�� � (	BKK?/P. syringae -KK7@+��/ 

 �K$� 1�3/+�% )Gnanamanickam 2007; Weingart 

and Volksch 1997.(KK% I  (�WKK:  +� '�KKe% ���B��KK�

 IN8N$ '@B/B8,��       �$� �.)@ ����%�7% 0�8�/ 1��%   TK@�, 

        x�K_ 0IK/BE �K�+ � I/BE !Bj$ 	�B@ �	 >�:W"� 6-*

 		�E)Braun-Kiewnick et al. 2000.(  ���$ �	 &"�7@

 (�WKKKK: �KKKK�/	 ���B��KKKK� �KKKK%syringae1�KKKK����B��� 0  

P. s. pv. avii � P. s. pv. morsprunorum  6�BK7: I% V�/ 

(-* ���VE 1��)�% ��� T@�B:   -K/�,(Menard et al. 2003) 

           	��-K/ 	BKR� 6���� +� I7�@+ ��� �	 '*��VE 6B7,�� Ih�E .

               �./�K* 1��K)�% TK@�: 'w�K$�7* �BKq7@ IK% �K�J� '$��%

   I<8K� (B�@ 6�<J�	  �	         �K��E >�BKY 6�K@�, 6�<K$� �	 � .

     � 0'��@-�@ '$��% �Bq7@ I% �7)yz     1	�-KL� 'E-K/��	+�% �{

 Q/�$� +�             1�� 06�K@�, 6�<K$� '@BK% 'K����	 6����E 1��

   -* (-�57$ 1��)�% T@�: .        aW?Kf 'K$��% �K�� |��</ (-�=h

 �$� (-* Iw���)Khodaygan et al. 2008.(  

  

����� d+�  

RC' + �@��*��  

U�%      K*�$ � �K�IJ�         I<8K� (BK�@ 6�K<J�	 1�K�     T@�K* ��	

B2S(Prunus domestica) B2S	�+ 0 (Prunus armenica) 

BKKN� �(Prunus persica) W: 1���	 IKK,KK� 0�./�KK* Z

ZJ+    IK.2 � I<JB8K%S I�*�_ �% (+��./ 1��    '2�K%�O 'KE�%

        uK)R 6�K@�, 6�<$� kN<e@ &j7@ +� 0-/	B%    -K�	�E 1��S .

 I��-R >�9e�@     j7@ 06�@+ T@�* ��       �	 06�K%V�@ (�K�E � I�

 A�-KKR��KK$� (-KK�	�E }�	  . 0~S �KK% B�KK<8* +� QKK�

de%              Z�8K�� cKhB, >�KLjf I% � -�	�E �-R (	B2S 1��

-KK* .  TKKJ�	 �	 �KKj�@ ~S (�KKjf -KK7h �	 >�KKLjf �KK��

�<��      -K/-�	�E 	�KJ T��<K$� 1�K� .    +� QK� �:�K$ Z�K/

 I/B)/ 1��-G3/       (�Kjf 0���� 1�@	 �	 ��      6B�8K/�i$B$ +� 1�

 1�� TY�_      1��_ 'w��O ��ES X��@ %t/�  +��,BK$  )�� 

    0��ES �7���B/ 4�Et      ~S �K<�2 ���	 +��,B$ 4�E  (  XKje@

-�	�E .�<��     1�K@	 �	 (-K* ��KP 1�� o
C�t  1��-KG3/ 

-/-* .         IK7E�� 0��KP +� Q� +�� I$ �� �	        IK% 1�<P�K% 1�K�

       �jf I% 0 % �� -�g$ `/���� 'N�@         ���K� X��@ �j$ �	 �<@

-/-�	�E .I7E��    1��    l2�KJ 1��K% �V5@       X�K�@ 1�� 1+�K$

V37�,� -�	�E Xje@ ~ )Schaad et al. 2001.(  

  

�&�@.  ��	�f�M&8O  

6B@+S          ��� &K?" �K�rB2B�V�� � 'w��)�K*B�% 1�K�   1�K�

 A��-<@)Fahy & Hayward 1983 0Lelliott & Stead 

19870 Schaad et al., 2001 (  -K* 4�K5/� .   u%�K7@ kK�"

   T%�f �%�Px�9@ I��-R   �% 0��        IK��� '/-KL@ X��@ +� (	�g<$� 

��S (Ayer) 6���=)� �)  +� IK<��E�% Schaad et al. 2001( 

 -* '$��% .        ��� �% I7�@S 1��-�$� � '2S 1��-�$� 0��-7f

         'w�KG/ �KqNO I% � T��<$� A�-7��/�         IK% -KY�	 cK� �K� 

   -* I��y� I��� X��@ .       u%�7@ +� (	�g<$� 4-: �� (	�g<$� |��</

  8���@ #�$��% '7%�P         X�K�@ I<�-�K$� ���^� � -*� 6�V�@ I

     -��* I% �?8/ ��,)    '7%�P u?7@ -f�� ��S X��@ (    IK$ �K�

  1�KK@	 �	 �KK� c<�KK� 1��-KKG3/ � ��KKP +� QKK� IKK<g�  
°
C�v��t0 -�	�E '%��+��.  

  

�&�@. ������  �,*@  

I��-R    1�K�            d7K,�� �K�2� �K�N%�f 1���	 � 'Kg7@ +�-�8K,�

�B�       6BK�B� �	 ��$�8_)��  IK��-R (   �K�@ 1�� 0  X  ��KES

 '���KO >-KK@ IKK% o�  1�KK@	 �	 � �:�K$ °
Co� � ��KKP   
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 �+��� .*�� R��]O,$ �	���'�� ,��,� $ \	+12 �! ���. R�!  
Table 1. The list of bacterial isolates 

I/B)/ T�@ 1��	�%  
Sampling location 

6�%V�@ (��E 

Host Plant 

I��-R (��)* �� 

Isolates number  
I/B)/ 6�@+ 1��	�%  

Date of sampling 

 B2S(Prunus domestica) 63-69  

 B2S	�+(Prunus armenica) 70-82  
  

���% 

Baft   BN� (Prunus persica)  83-90  

 6�<8%�� � ��G%��vH 0��vt 

Spring and Summer of 

2005-6  

 B2S(Prunus domestica) 46-49  

 B2S	�+(Prunus armenica) 50-56  
  

��$	�% 

Bardsir   BN� (Prunus persica)  57-62  

 6�<8%�� � ��G%��vH 0��vt 

Spring and Summer of 

2005-6  

 B2S(Prunus domestica) 1-5  

 B2S	�+(Prunus armenica) 6-19  
  

6�578�� 

Rafsanjan   BN� (Prunus persica)  20-25  

 6�<8%�� � ��G%��vH 0��vt 

Spring and Summer of 

2005-6  

 B2S(Prunus domestica) 21-23  

 B2S	�+(Prunus armenica) 24-30  
  

-/�+ 

Zarand   BN� (Prunus persica)  31-32  

 6�<8%�� � ��G%��vH 0��vt 

Spring and Summer of 

2005-6  

 B2S(Prunus domestica) 33-36  

 B2S	�+(Prunus armenica) 37-42  
  

I)�h�$ 

Sarcheshmeh   BN� (Prunus persica)  43-45  

 6�<8%�� � ��G%��vH 0��vt 

Spring and Summer of 

2005-6  

 B2S(Prunus domestica) 91-95  

 B2S	�+(Prunus armenica) 96-107  
  

c%�%�G* 

Shahrebabak   BN� (Prunus persica)  108-116  

 6�<8%�� � ��G%��vH 0��vt 

Spring and Summer of 

2005-6  

S B2(Prunus domestica) 117-121  

 B2S	�+(Prunus armenica) 122-129  
  

6�@�, 

Kerman   BN� (Prunus persica)  13-132  

 6�<8%�� � ��G%��vH 

Spring and Summer of 

2005  

  

 �KKqNO �KK% '/B�8KK/�i$B$cfu/ml D�� )�KK%  6�VKK�@ #�KK$�

 }BKKK@ ABKKK" �	 6B�8KKK/�i$B$ 1�-KKK,��� � �<@B/�KKK/ 

&�f�      ��K, � 1+�$  �_ �Kf� INKY  X�K�@ 1��  ��K, � 

 I7E�� ���)* ( -* I�G�. 6B�8/�i$B$   �%      IK% `/�K$ �K)P

  BKN� A�G/ IJ�*�$)Prunus persica (   'KL�?" X���K* �	

   0��% c�    -* &��V� Ij�/ -7h �	. I%      �j�@ ~S +� -��* 6�B7:

-* (	�g<$� &��V� 1��% T��<$�) Arabi et al. 2006(.  

  

    $�*�	@ ��Y&M �����U�%,��&38,��   �,   �. ��	��+X,* �!

RC' I�J�  

  6B@+S  '$��% B37���$ -�2B�@� K�        ���Kf +� (	�g<K$� �K% ��8

Geotrichum candidum -K* 4�5/�  .   -K*� +� �KL/�)@
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  ���Kf)Anamorph :G. candidum(Endomyces geotrichum  

  -�2B� �{� �	 I%���+    1�<P�% X$B�    X��@ 1��PDA  	�B@ 

   ���f '%��+�����E.   ��Gh  1�<P�K% I��-R   �)K$ ��KGh �	 

c<��  -�	�E ��P �� .    +� '/B�8K/�i$B$ +�� |7K� +� QK�

ABN$               ��K, X�K�@ �jK$ 1�� �% � (-* I�G� ���f 1��

 -* (-�*�� .c<��       1�@	 �	 1�<� 1��C˚�v��t  1��-G3/ 

-�	�E) Bultreys and Gheysen 1999.(  

  

 �&3Y* $%,�<�@�&O+��"Y*� U�cM+�2 �	��Y&�   

  ��C���� }��e<$� 1��%  �  I��-R 0'2BN$ 1�    1��K)�% 1��  �+   IK% 

I��-R (��)�   uR�@(Pss, IBSBF(Biological Institute 

Culture Collection Of Phytopathogenic Bacteria, 

Brazil )451) X��@ 1�� '���O ��ES � -/-* (	�	 ��P 

   +� Q�o�          IK�G� �j�@ ~S �	 �G/S +� '/B�8/�i$B$ 0�:�$ 

      @ AB" �	 �G/S 1�B/ ~�R �  }B���      cK� �% �%��% �<@B/�/ 

 -* Z�q7� .ABN$            0IK/B)/ ZK5_ Z�	 c� 6	�, I��y� �% ��

     >�g2BK$ T�$	�	 Z�-$(SDS) D�       IK��f	 |7K� � -KY�	

             >-K@ IK% I/B)/ � (-* (��� �BR ~S 4�)_ �	 1��-G3/

D�    �	 I��f	 Dm���     -* rBg��</�$ I��f	 �	 ��	  . ���/��

 I% TY�_  ��C���� 6�B7:    '2BN$ 1��  �	�  +�B���<.2 IK%    ��K,

 -/-KK* (	�KK%.   �B�KK_ �	 +�BKK���<.2�SDS Z<8KK�$ �	 

I<$B���/ 'N)2 (Laemmli 1970)Z,��<@ Ar �%    |7K� (-77,

  -Y�	       Q��K� �bBK@ Z�K/ 1��K_       -KY�	 Z�K/ � SDS   �K% 

  I<�-�$�v/�     (-K77,V��)<@ �D�    -KY�	    1��K_�/D   �bBK@ 

Q���  K% I        -KY�	 cK� (�WK:SDS      I<�-�K$� �K% v/v   �	 �

 R >-*   �%�{ 6���D� 'N�@     4�5/� �i@S -K* .      IK/B)/ �K� IK%

  A	�L@o�     � ����8�NE -Y�	 �D/�       TK7� 4�K% `/� -Y�	 

       � -K* I��Ky� BN%��           Ar cK��h �K� �	 6S +� �K<�2��.�@ 

 -�	�E 1���E��% .+�B���<.2�    I% BN% T7� 4�% `/� 6-�$� �% 

������ 6���� Ar 1�G</�. `/� ABN�@ �	 Ar   1��K_ 1V�@S

Do/�   -Y�	  �/��N��% '$�@BP   0BN%��      � AB/�K<@ -Y�	 D� 

           1�� �K% MK* c� >-@ I% ��<$�-�$� -Y�	 (-K7/�J�h 

  -* (	�	 ���f .    ABN�@ �	 Ar��     � AB/�<@ -Y�	 D�  -Y�	 

  0'KK7�C���� 1�KK���B/ 6-KK* ��.KK*S 6�KK@+ �KK� ��<KK$�-�$�

`/�     1��% � 1�% ̀ /� d��,      c�<K$�-�$� I% 0I7�@+  �Kg� 

� -KKK�	�E TKKK�<7@ -KKKY�	 : 6S +�IKKK<��E QKKK.  -KKK* 

)Ahmadvand and Rahimian 2005.(  
  

 l*�k��*DNA  

I��-R     X��@ �	 �� '���O ��ES   -K* ��P  .     +�� �	 +� QK�

 1�KKK@	 �	 -KKK*�°
C�v–�tABNKKK$ 0  �KKKj�@ ~S �	 �KKK�

  6B�8/�i$B$-/-* . 6B�8/�i$B$ 1�-,    �	 �����  �<@B/�/ 

  I%�/�–�/�      Z�Kq7� -K_��  -K�	�E .   IK%   IK/B)/�/�   ZK5_ 

$�<�-�8,��-��    -* I��y� A�@�/ �� Z� .I/B)/       >-K@ IK% ��

   /-* (-/�*BR I��f	 ��     c�CN,B/ 1��-�$� � -      (	�g<K$� �K%

 -KKK�	�E }��e<KKK$� 04�KKK���N, � TKKK7� ABKKK)L@ ��� +�

(Ausubel et al. 1992) .BNJ ���L� 1��%�   0�KqNO �

           +��KES Ar �	 (-* }��e<$� ��CNPB/-�$� +� �<�2��.�@ �	

v/�    �<.2� � 1���E��% -Y�	    +�BK�� -K* .    �KqNO 'K$��%

DNA           �	 INKY�_ ��B/ >-* I8���@ �% (-* }��e<$� TP 

  +� '9Ke�@ ��-K�@ �% I8���@DNA     >�BKY �-K?@b r�K� 

 ���E(Ausubel et al. 1992).  

  

���,!�$,*��   �	 $��&�PCR  

�KKG/ ZKK5_ �	 d7KK,��'� �t@ �2��.� +� (	�g<KK$� �KK% � �KK<

1���E+�OSB2- TCGATTTTGCCGTAATGAGTC  

 �1- CTTTCCGTGGTCTTGATGAGG )  �,�KK*MWG 

6�)2S(   ���% +� T.�<@ X�)t�@ �N' �N, �bB@� K$�<�-� � Z�� 

@�N'   �� �bB@�  $� �% Q�-�  I<�/v(  K/ 0� @ Z� KN'       �K� +� �bBK@

  0�E+�OS��� @ �N'        �K� +� �bBK@dNTP  0t/� @ � KN'    �bBK@
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�N,�7@-�V�   V/S -_�� �	 0Z�  ZTaq N� '    +��@) $ �,�*� 6r�7

��6�� (  ����  +� 4�EB/�/ DNA  BK32�     -K* 4�K5/�  .  X���K*

  �@	 � '/�@+�   I<*�$�� IN_�@ T@�* '       1�K@	 �	 I�2�� 1+�$
°
C�� QiKK$ 0IKK��f	 ��KKGh >-KK@ IKK% m� T@�KK* IKKJ�h 

 1�KK@	 �	 1+�KK$ I<KK*�$��°
C�� >-KK@ IKK% �/D0IKK��f	   

    I% �E+�OS 6-�?8hDNA    1�@	 �	 '@B/r °
C��  >-K@ I% 

�/D f	 �     �K��=� � I�DNA    1�K@	 �	  °
Cno       IK$ >-K@ IK% 

 	B% I��f	 . �G/ ���=��    1�@	 �	 '°
Cno     >-K@ I% D�   IK��f	 

-* I��y�(Sorensen et al. 1998) .  

  

        ��+@&:,� [�c'&# ��	���* �#W U�� $�9�# ��S"MrRNA 

23s�16s (Intergenic Transcribed Spacer, (ITS 

�Y*&M U��LM +  

  �KKG/ ZKK5_ �	 d7KK,��� 't�   (	�g<KK$� �KK% � �KK<�2��.�@  +�

1�KK��E+�OSD21-AGCCGTAGGGGAACCTGCGG 

 �D22-TGACTGCCAAGGCATCCACC ) �,�KKK*

MWG 6�)2S  ( -* 4�5/� .       IKN_�@ T@�* 'w�@	 � '/�@+ X���*

I<*�$��        1�K@	 �	 I�2�� 1+�$°
C ��      >-K@ IK% �    0IK��f	 m� 

  I<*�$�� T@�* IJ�h      1�@	 �	 1+�$°
C��    >-@ I% D  0IK��f	   

    I% �E+�OS 6-�?8hDNA   	 '@B/r    1�@	 �°
C��      >-K@ IK% D 

    ���=� � I��f	DNA     1�@	 �	 °
Cno      >-K@ IK% D    	BK% IK��f	  .

         1�K@	 �	 'w�KG/ ���=� IJ�h ��°
Cno      >-K@ IK% D�   IK��f	 

 -* I��y�(Manceau and Horvais 1997). ���.� >�Ljf 

 � -KKY�	 cKK� 1+���KKES Ar �	 1���KKE��% +� QKK� (-KK*

   �K�, +� (	�g<K$� �% +�B���<.2�Nucleospin Extract II 

 �,�KK* �J�KK$ Macherey-Nagel #�KK$��% � 6�KK)2S

         l2�KJ � �-KR Ar +� 0(-* I�YB� ���       � -K�	�E 1+�K$

     -* A�$�� '2�B� ���L� 1��% Qi$ .    �,�* �	 '2�B� ���L�

MWG      ��� �% � 6�)2S Di-deoxy  (�3<$	 �%      1�K�ABI 

�            +� (	�g<K$� �K% � Q7K$ 'K</S � Q7K$ �KGR �	 �� �	 

 1���E+�OSD21 � D22���E 4�5/� 0.  

  

$#�,*� X�Y�#. �Y*&M �* �	  

'2�B�   % 1��I          IK@�/�% +� (	�g<K$� �K% �-K<%� 0(-@S �$	Seqman 

(DNASTAR Inc., Madison, Wis.)   QiK$ � (-* !WY�

      IK@�/�% +� (	�g<$� �%BLAST(NCBI)    '2�BK� �K%       �K3�	 1�K�

 -KK�	�E kKK�	�)� 6r �KK/�% �	 	BKKRB@(Altschul 1990). 

  V�2�K/SMultiple Sequence Alignment   +� (	�g<K$� �K% 

 I@�/�%ClustalW -* 4�5/� (Thompson 1994) . INY��

  I��-R '2�B� '=�</r        �3�-K=� �% �G/S '=�</rBN�� p�?��� � ��

 Z� �     I��-R +� 1	�-L� �% ��7h          06r �K/�% �	 	BKRB@ 1�K�

  IK@�/�% +� (	�g<$� �%MegAlign Ver. 5.00  IK:B)5@ �	 
DNASTAR package) (DNASTAR Inc., 

Madison, Wis.  ZK� �   IK@�/�% ��K7hMEGA4.  'K$��% 

-�	�E.  

  

 �BB� �BB]#. �BB)* �BB���� + ��BB	��
 @* -#�BB�* l*�k�BB�*

���'�� ������ ��	 *@  

 IKKK/��+�� 6�KKK���E 0}��e<KKK$� �KKKGR(Foeniculum 

vulgaris)  #B<i�2�K,� 0(Eucalyptus camadulensis) 0

  1��K@+�(Rosmarinus officinalis)L/ 0  \�K7(Mentha 

sativa) IKK7@�	 0(Teucrium chamaedrys)(+BKK^/S 0  

(Ferula assa-foetida)  #�-JBjK$� 0(Lavandula 

stoechas) 6�KKK��� 0(Ocimum basilicum)IKKK2bS 0  

(Ranunculus sceleratus) V�7�KKE 0(Coriandrum 

sativum) 6��	�@B% 0(Achillea millefolium)  '�B,�K, 0

(Ziziphora persica) ���+ �(Hyssopus officinalis)  0

 -/-* ~�e</� .de%         -* c�J I��$ �	 (-* ~�e</� 1��

             'K*	�E �K�j�� (�3<K$	 +� (	�g<K$� �% Qi$ �) �5/BKN, (

Q/�$�   -�	�E 1��E .% Q/�$�I    I�K�* �	 (-K@S �K$	   1�K�
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    1�K@	 �	 � (���°
CH    -K�	�E 1��-KG3/  .   +� '/B�8K/�i$B$

  ��,�H    1�<,�K% I<:�K$      1��K)�% 1�K�    �+     X�K�@ 1�� �K%

            c�KJ +� QK� '�-@ � -�	�E de� ��ES �7���B/ ��,

    % ��, X��@ �j$ 6-*I      ���BK$ IK?7� ~Bh IN�$�    0�K,

    -K�	�E 	�K5�� 6S �	 1��8K@ TY�B� �% ���B$ ��-7h . �	

   c��h ����      -* I<e�� Q/�$� c� +� �<�2��.�@  .I%  6�B7:

             6	�K, 	�-8K@ +� Q� � -�	�E (	�g<$� �j�@ ~S +� -��*

 c<�� ��	         c<�K� ZN�����K� ��B/ �% 1�<� 1��       1�K@	 �	 �K�
°
C�v��t   1��% Hv   -�	�E 1��-G3/ �:�$  .   �	 6B@+S ���

  aW@�, !�" M2�f      ���E 4�5/� ���.� ��Gh �% '�	�9�  . |��</

       0-*� +� (-/��	+�% I2�� (-���@ #�$��% 6B@+S ���  '%��+�� 

-�	�E .      Q/�K$� �K{� I8K���@ 1��%          'KJ�% �K% '��K�E 1�K�

 '</S >�?�,��     '</S ��, +� '.��B�%        ��	�K� �,�K* 4��EBK�%

            (	�g<K$� 0(-/+�K$ �,�K* (-* I�YB� ��� �% &%�j@ M"

-*.  
  

i,��#  

@��*���  

IKK/B)/ ��KKP +�  1�KK� (	BKK2S) T.KK*�(IKK��-R 0 �KK�� �KK% '

I7E��         X��@ 1��  % �� `/� -�g$ 1��NAS I%   -@S �$	 .

 IK7E�� �jf     1�K@	 �	 +�� �	 +� -KL% �K� o
C�t  �	 	�-K_ 

'N�@        I$ 	�-_ +�� I$ +� -L% � �<@ 'N�@        I�K*�_ �K% � �K<@

 	B% x�Y .      �	 � '$ � -9.�  I7E�� �% I��-R  T.* Z� 1��

  X��@ �	 IP V37�, �   ~     -K/	�P -K�2B� �/�$�BN� I/�-3/�0 

 -* ~�e</� .I��-R    uR�@ Pss  6B�8.N, +�    K,    TK�+�% ��

(IBSBF 451) I�G� -* . I�N,I��-R ��0IN�@ 0'g7@ 4�E   1�

T=*0  1+�B� 0���<@  �  �?�@ +b���P  -K/	B%  . IK��-R   1�K�

  d7KK,�� �KK�2� � 6�BKK2 -KK�2B� 6�BKK� -KKf�� 0�KK?�@ +�-�8KK,�

�B�    U�% �	 ��$�8_           x�K_ IKN_�@ �K�� �	 6B�B� 1��

-/-* . I��-R (�57�      'Kg7@ +�-�8P�      1-KL% '��K$�7* 1��K%

   -7<��E ���f (	�g<$� 	�B@. 4�-.]��    I��-R ��� +�   ��   I% �	�f

 1	 ��KKKKK/r�S -KKKKK�2B�  +� (	�g<KKKKK$� � +b��-KKKKK��   

A��   >�������-/	B?/.    �K��  IK��-R  �K�        � (	�K, -K�2B� 6�BK2 

     �	 � -KK/	B)/ V�2��-KK�� �� ��KK�br � ���BKK%�S 'KK3)�

U�%      �BK� d7,�� 6B�B� 1��      -K/	�, 	�K5�� ��$�8K_ .  �K%

  �</ +� (	�g<$� 6B@+S |�       1�<,�% +� (��E ��� 0'i��B7� 1��    �K�

   IK% &KNL<@ IK/BE P. syringae) Palleroni et al. 1973 

Schaad et al.2001;( -* (	�	 l�e�� .�% #�$�  kK�" 

 1�<,�KK% 0(	�g<KK$� 	�BKK@ 'KK7%�, u%�KK7@ +� (-KK* 1+�KK$�-R

   I<8K� (BK�@ 6�K<J�	 ��	  �K% I%��K@  P. s. pv. syringae  
(Young and Triggs 1994; Schaad et al. 2001; 

Bradbury 1986) -* (	�	 l�e�� .'E ��  'i��B7� 1��

   �	 'KKg7@ +�-�8KK,� IKK��-R (�KK57� A�-KKR� }�	 -KK*(   

 �$�.  

  

������ *@,�  

IKK��-R 1�KK�1��KK)�%  �	 �+ &KK��V� +� QKK� IKK<g� 0 �	 

IJ�*�$  BN� 1��  �./�K* 0    -K/	B)/ 	�K5��  .    IK% ���./�K*

 6S I�KK*�_ � IKK<��� ��<8KKE 'KK@��S �	 0	BKK% I<JB8KK%S

      -* (-�	 V�/ �)Y >��*�� 	��B@ 'J�% .   	��B@ I)� �	

     I��@ +� Q� (-* 	�5�� Z�W:          �K% I%��K@ 0':B79K@ 'K/+

  	B% I�2�� Z�W: .        ����K� VK�/ '�B=K$��=�@ (-���@ �	

 ABNKK$ �KK�L)R  �KK��<P�% 1�KK�� ')ooze(I�KK*�_ +� 0 

���%    -* (-�	 0(	B2S 1�� .1�<P�%        6�K���E +� a�	-K5@ 0�K�

@IKK��    X�KK�@ 1�� 0(	BKK2S � (-KK* 'KK/+VKK37�,� ~ 0

 -�	�E 1+�$�-R .        IK��@ ~S �% �G7� I, -��* (��E �	   'K/+

  W: 0-/	B% (-*�  -�	�3/ ���� ').   I��-R +� 1	�-L�    1��

     1��)�% d57$ 	�B@ I, �?�@ +�-�8,�       IK<��E ���Kf '��+

      �K�2� '��K/�B� -f�� � (	B%F    �BK� d7K,��      �	 ��$�8K_

��� 0-/	B% 6B�B� BE-/	�./ 	�5�� (��E �	 ')wW: I/.  
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 /"�� .?0,� 6�����$�%	 �"#��  $ �� �� �! �*�*! �	�&	   
Fig.1. Symptoms of bacterial canker on peach twigs 

  

@�&O+��"Y* d&<#��Y&� U�cM+�2   

  �B�/��C����  1�K�  ABKN�@   '2BNK$        IK��-R (�K57� 1��K% 

1��)�%      ���E ���f '$��% 	�B@ �+ .�</|�    I, 	B)/ le�@ 

  ���I��-R    1B32� 0��'/�8.�   I<*�	        1BK32� 6S �K% (�W: �

      ��C���� 1B32� �% I%��@ �G/S +� TY�_      '2BNK$ ABN�@ 1��

I��-R uR�@ Pss (IBSBF451)	B%  .   +� MKe<7@ ��B9K�

 I��-R I$  % I    6�%V�@ +� (-@S �$	      I<��� d��)/ kN<e@ 1��

 �$�) T.*�(.  
  

     �! $B�*�	@ �B�Y&M �����    �0&8pB� I�BJ�     ���B,!� + 

$,*��  �	�$  $��+PCR  

I��-R 1��1��)�%   �+ I��-R � uR�@Pss (IBSEF451)  �%

       'KJ�% �� ��8��@B37��$ I%���+ -�2B�   6S 1�K��@�V�� +�0 

 ���KKf -KK*� +� Geotrichum candidum 1��EBKKNR 

-/	�,.             '%�K�	� 1�K3�	 6BK@+S �	 VK�/ I%���+ -2B@ 6r 

-�	�E.      �	 #�$� ��� �%   IK��-R '@�K)�     1��K)�% 1�K�   0�+

 IKKKLjf��� 6r +� 1+�KKK% �KKKgR syrB �KKK��.� -KKK*   

)  T.*�( .  I��-R +� 1	�-L�      1��K)�% �K�O 1��      �	 VK�/ �+

    -7<��E ���f d57$ 	�B@ 6B@+S . I��-R ���       -K*� +� �K�

          ��K� �	 VK�/ �B,�@ ILjf � (	�./ 1��EBNR ���f   4�-K,

/ ���.��-.  

   $,*�� �"��#W&�O q�:M�* �����  �	 ��      $�9�# �Y*&M K��*
ITS   

  I��-R '@�)� �	    ILjf �����       IK�_�/ +� 1+�% �gR ITS 

   -* ���.�)  T.*H( .     IK�_�/ '2�B� ���L�ITS    	�	 6��K/ 

 IKK��-R IKK,  1��KK)�% 1�KK�   IKK% '.�</rBKKN�� �KK%��f �+  

P. s. pv. syringae    �	 ��<�K@ IK*BJ c� �	 � -/��	

'@ ���f 6S ��7, -/��E.  

  

 *XBB�� @* /BB5�9 i,�BB�#  IBB�&M �BB�� �
�BB#�*!@�� �

-#��* �	��
 ��	  

            IK, 	�	 6��K/ 6BK@+S �K�� +� TY�_ |��</ T�N�� � I�V5�

Q/�$�          K� 'K$��% 	�BK@ 6�K���E 1��z  a�<?8K/ ��{    �	 '%BKJ 

   I��-R -*� +� 1��EBNR     -7<K*�	 '����<,�% 1�� . ZK�   ��K7h

IKK��-R 'KK</S IKK% �?8KK/ �KK� �KK��B�%  � ��N=��KK$��<� 1�KK�

'8KKP�	  8KK_ 0��N=��KK$��<�   IKK% �?8KK/ � -�-KK* ��$�

 #�8KKK_ ��8KKK��@��<��� � 0��8KKK��@B<��<$��KKK%��% �	 � 

'</S  ���B�%    1��'7�  ��N�$    -/	B% 4���@ ��N�$�VES �  .  |��K</

    '$��% +� TY�_ Q/�$� �{�   '���E 1��       IK, 	�	 6��K/ VK�/ 

I��-R      b�K% ��$�8K_ �K��        6�K���E Q/�K$� IK% '  0(+BK^/S

      -/	�	 6��/ '�B,�, � 1��@+�)   T.K*�( �   #�K$��%    �Kjf

 0(-/��	+�% I2��   ���  ��K{S    K� �K% z    'K</S >�K?�,�� ��{  '.��BK�%   
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  �+��; .+,
1�  �	�  �����&�� 7r,W&Y&O�&� ,  $,GmM + �  ���o�� �* �	� @* ��� *�� � ��� �!�$�%	 �& �*!  ����' ����* �!�<� �!, �� $% B, [

*��, e��� $Pss (IBSBF451)  
Table 2. Morphological, biochemical and physiological characteristics of the bacterial strains isolated from stone 

fruits in Kerman province compared with those of standard Pss isolate (IBSBF451). 

I��-R d7,��uR�@  

Reaction of a 
reference strain of 
Pss (ISBEF451) 

I��-R d7,�� 1��% I +� (-@S �$	 
I<8� 6�@�, 6�<$� 6���	  

Reaction of strains isolated 
from stone fruits in Kerman 

Characteristic 'E �� 

  Hydrolysis of : V�2��-��:  
+ 80

a
 Esculin ��2B.$� 

+ + Casein ��w+�, 

+ 55 Tyrosin ��+����� 

+ 79 Tween-80  ��wB�v� 

+ + Gelatin ���br 

+ + Arabutin ���B%�S 

- - Starch I<$��/ 

- - 
Arginine 

dihydrolase 
��/r�S V�2��-�� 

- - Lecithinase +�7�<82 

- - Oxidase +�-�8,� 

+ + Catalase +b���, 

+ + Growth on 5% 
NaCl 

 1��_ X��@ �	 -*�t %4�L" c)/ 

- � Growth on 7% 
NaCl 

 1��_ X��@ �	 -*�� %4�L" c)/ 

- - 
Nitrae 

reduction 
��_�F>��<�/  

- - Urease +S��� 

- - 
Production of 

indole 
A�-/� -�2B� 

- - MR 	� T�<@ 

- - VP ��wB<$� 

- - Potato rot M�$ 6-�/�G2 '7�@+ 

+ + 
Reducing 
substances 

from sucrose 
7,��_� 	�B@ -��B�+��,B$ +� (-7 

+ + 
Levan 

formation 
6�B2 -�2B� 

+ + 
H2S 

production 
from cictein 

 -�2B�H2S��C<8�$ +�   

+ + 
Tobacco 

hypersensitivit
y 

6B�B� �	 ��$�8_ �B� 

+ + Production of 
syringomycin 

 -�2B���8��@B37��$ 

+ + Phosphatase 
activity 

+���g8� 

  
Acid 

production 
from 

+� -�$� -�2B�: 

+ + 
Galactose, 

Sucrose 
+��,B$ 0+B<,b�E  

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

������  �	��
 ��	/   ���� /  ������ / ��� ����: �������  

���  

 $�*!* �+��;  

�<$�� uR�@ �Pss (IBSBF451) 0� = �-R I)��I g7@ 
$�� ��'(	�	  -/� = + .�-R I)��I (	�	 �?�@ 
$�� �� -/�.  a) =�-R -Y�	�I ���' d7,�� I, 

I<*�	 �?�@ -/�.(  
Reference strain Pss(IBSBF451), - = negative results with all strains. + = positive results with all strains. a = percentage 

of strains with positive reaction. 

  

  

  /"�s .  U�cM+�2 �@�&O+��"Y* �&3Y*    �Y&� �&J� ��	  $,*�� ��8,��#    ������ ��	  *@ .�&��t) &Y.!�@(   �&�� 7s)  &B	(7  �&�B� �)  &BY. ( +

�&��ref.  7e��� $,*�� 7Pss (IBSBF451)  
Fig. 2. Polyacrylamide gel electrophoretic protein profiles of pathogenic isolates inciting stone fruit canker. Lane 

1 (apricot), lane 2 (peach), lane 3 (plum) and, lane ref. Pss (IBSBF451) 
  

'8,� � ��N.��$��<� ��N.��$��<�'@ 1�%��%  	B)/.  

  

wJ�  

W:KK�  � 1	�-KKL� +� 'KK*�/ '��KK��<,�% �./�KK* 1��KK)�% Z +

 1�KK����B���P. syringae ��KK, &"�KK7@ +� 1���8KK% �	 

  I<8� (B�@ 6�<J�	     -* (-���@ 6�@�, 6�<$� �	 ��	 . �% IRB�

  �K$�7* 6�K=@� 4-: I%�  1�K����B��� &K�f	 'P. syringae 

�%   'E �� #�$�  ��)�*B�% 1���       I%��K@ � '=�rBK2B�V�� � '

         �Kq/ +� ���B��� -7h ZP �$	 6	B% 'KE ��      'i��BK7� 1�K�

)Young and Triggs 1994; Gardan et al. 1999(0 

 � '��$�7* I�?"    1-7%��� 1�����B��� I/BE    T.�K@ (��BK)�

 �$� (	B%.     6B@+S |��</ I% IRB� �%        l�e�K� 'i��BK7� 1��

   I��-R +� (��E ���       ���B��� I% M8<7@ 1��syringae  �8�@ 

'@  -*�% .I<���         % (-* 4�5/� IL2�j@ �% &���� ��� 1��I  IN�$�  

� � Ethanol AB/���  
+ + D-Arabitol 	� AB<�%��S 

+ + L-Alanin A�� ��/bS 

+ + D-Mannitol 	� AB<�/�@ 

 + Glycerol, 
Glucose 

V,BNE 0A��8�NE 

+ + D-Sorbitol 	� AB<�%�B$ 

+ + Arabinose +B7�%��S 

+ 19 mayo-Inositol AB<�+B7��B��@ 

+ 70
 
 Melibiose 'N@ +B�% 
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 /"�x . $Lb4ysz  R^�@���S"M � �W @* ��� �syrB .�&��  ,*�� [,$   ����B� sz 7 +! �&�B�*��  B,$ Pss (IBSBF451)  $B� �&�B� 7  

P. s. pv. maculicola �� ���� .MY&"Y&� Z�� �3#�C# �R�* .  
Fig. 3. The 720 bp fragment from the syrB gene. Lane 1, isolate number 20. Lane 2, Pss (IBSBF451) and Lane 3, 

P. s. pv. maculicola . C: water for DNA template (Negative control). M: 1500-bp DNA ladder. 
  

  

  /"�{ .  $Lb4|zz  @�� R^� � S"M �   9�# @* ��� ��  $ITS  ��# �! ,#�
�8�  *�� @* ,$  �	� � $     � ��� �! @* ���. R�!� $�%	 �&    $� ����' �*! M�M B� _

 @*� �M T�� *�� /�,$ �	� 7&	 h �M �;*�� ,$ �	� + &Y. �� �M ��*�� ,$ �	� �&�� 7&Y.!�@ ��*�� $� q&��� ,e��� $Pss (IBSBF451) 7  

MY&"Y&� Z�� �3#�C# � + C^8� ���8' �R�* .  
Fig.4. The 600 bp fragment of the ITS from some stone fruit trees in kerman province, pear isolates (Lane 1 to 

5), apricot isolates (Lane 6 to 12) and plum isolates (Lane 13 to 17) and  Pss IBSBF451 (lane 18) respectively. C: 

water for DNA template (Negative control). M: 1500-bp DNA ladder. 
  

6���KK.)� � 'O�-KK2� )Aldaghi et al. 2010 ( �KK�%�j@

�*�	 .Z�  ��7hV/BR 6���K.)� � (Jones et al. 1993)  

    IL2�j@ c� �	��     ��� ���B��� ��� +� ���<$�     	�BK@ I/BE

          �K����B��� I, -�	�E le�@ � -/	�	 ���f 'i��B7� '$��%

           0�K$� T.�@ �G/S c�.g� � (	B% c�	V/ �3�-.� I% ���8%

���<$� �@�  1�����B��� I% &NL<@ 1��P. s. pv. syringae 0

P. s. pv. phaseolicola 0P. s. pv. tomato�   

P. s. pv. tabaci IK*BJ �	     IK�?" IK/�E�-R 1�K�   1-K7%

-*-/ .  '@ �q/ I%    -$�   W: \B/ I% IRB��    '/�K%V�@ IK7@�	 � Z

            V��K)� �	 'NKY� ��K�L@ 6�B7: I% 0�����B��� '��$�7* 1��%

�KKG/S 	��	 	�%��KK, ) .(Dye et al. 19808KK@ �KK��z I2

%I      Bq7@ I% I, '��L2�j@ �	 �B9J      'K$��% �K� '��$�7* �

    (��E �� (��E '.�</r \B7�     1�<,�K% +� '���     1��K)�% 1�K�   �+

             �K% �K� �$� (-* �W� (��B)� � (-�	�E ���2 (-* 4�5/�

  ��� +� (	�g<$�             IK% INKY�_ >�K:W"� &K�gN� � �3�	 1��

      (��E 6��@ 1	�-R� X%��� +� '<$�	 ��	    1�<,�% +� '���   ��

        K� (-K�]�� '.�@B/B8K,�� �q/ +� I,  -�K$� 0-7<8 .  'KE ��

      I/BE ��:� &�f	 l�e�� 1��% 'Y�J 'i��B7�    '@B/r 1��

 	��-/ 	BR� . ��� 6�-��     I/BE c�.g� 1��% X%�By I/BE   1��

       1�<,�K% �	 I/BE k��L� I% '"�?��� '@B/r     IK.N% 	��-K/ �K�  
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Genomospecies3

Non Plant pathogenic Pseudomonas

Genomospecies1

  

 /"�T .O R �!��#W&�"���M � d+� �� ��� 6Neighbor joining��C# 7 �#W q�:M�* ��8	!�"�*�� ,$  �B	�� � ��B��  $�%B	 �! *@  �! �*�*!

�<�,!*�LM �� $%��	�*+&M�2 @* � 6]� Pseudomonas syringae��  Y*&M $��CM K��*�9�# � $ITS  
Fig. 5. Neighbor-joining tree based on a ITS sequences of a representatives pathogenic isolates inciting stone 

fruit canker comparing with some type strains of related Pseudomonas syringae pathovars. 
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  /"�h .�� 
�#�*!@�� �*X�   *�� ��� @* ,$  �	� � �����    -#��* I�&M *@  �	� 
 �	�� �&�� 7  �	�,     }+�9 �� $' ,  ��# �#�*! ��%",  ��� �!*! \   �#*

 �� U"#*! �&�@. �!,�",��*�# �3�8.  
Fig. 6. Inhibition of bacterial isolates by plant essentials. The Colum with same letters indicates non significant 

difference in Duncan study. 
  

     I/BE T�-?� 4-: 6S 'NY� T�2	          cK� T.K* IK% '@B/r 1��

       6BK@+S '_��" �� ����%�7% 0�$� 'L�?" I/BE      'Kf��<�� 1�K�

 0-KK�g@IKK/BE �	 1���B��KK� 4�KKq/P. syringae  �BKKg�@ 

 -KKK/�@ -KKK��BJ(Samsom et al. 1998) . 1BKKK32�

��C���� 1�� ABN�@   1�<,�% '2BN$    Q.L7@ ��   1B<�@ (-77,

    I% � (	B% �G/S '.�</r   T%�f 1��V%� 6�B7:    '��$�7* �	 	�)<:�

 I�?" �    I% �G/S 1-7%           (-K@S ��)K* IK% I/BE��+ �j$ �	 ( ��

 �K$� (Vandamme et al. 1996; Kersters and de 

Ley 1975) .   IK��-R +� (-K* IK�G� '7�C���� T�����  1�K�  

P. avellane  �KK�� cKK�.g� '��KK/�B� 0pBKKN% A��+ TKK@�: 

I��-R       1��)�% ��O (��E +� �� ��   ��� 1�+       ���B��K� �K� � I/BE

P. s. pv. syringae (-�	�E �-R 6�<J�	 6�)� +� I,   0	B%

�*�	 .   �-R 6S �% (�W:I�   K% 1�K�I  �K$	    6�K<J�	 +� (-K@S

   -7<KK*�	 1	�KK� IKK% �9KK�7@ 1BKK32� VKK�/ pBKKN% '�KK_�

(Scortichini et al. 2005) .    'K7�C���� 1BK32� ���?K*

I��-R     I<8K� (B�@ 6�<J�	 1��       BKR � 4-K7E 0��	  aW?Kf    VK�/ 

 �K$� (-* ���VE )Aldaghi et al. 2010 .(   �K�� |��K</

     I��-R I, 	�	 6��/ V�/ '$��%   1��)�% 1��      �BK�/ �q/ +� �+

��C����     aW@�K, 0ABN�@ 1��       �K��B��� �K% I%��K@ syringae 

           IKLjf �K��.� 0�K$� Z���� �G/S '��$�7* 6�.@� � (	B%��� 

     6r +� 1+�% �gRsyrB        IK��-R '@�K)� IK, 	�	 6��/     1�K�

1��KK)�%   ��8KK��@B37��$ IKK%���+ -KK�2B� T�8KK/�<� 1���	 �+

'@  -7*�% .  6rsyrB    7��$ I%���+ V<7$ ABC8@    � ��8K��@B3

  �$� 6S 1���@�V�� .     1�<,�K% �	 I%���+ -�2B� '��/�B�    1�K�

1��)�%            dK�/ �G/S 1��+S�� �	 � (-* ���VE 1	-L<@ 1�+

  '@ �g�� 1�{B@  -7, .  �K�� +�       (-K�	�E �WK� ��     �K% �K� �K$�

   I%���+ ��� -�2B� '%��	�    X��@ �	 ��        'K$��% � ��K, 1��

6r               �+ �K�� �K*�� � �J�K$ -K7�S�� �	 IK, '��� IK%��    �K�

           0-K2B@ 1�<,�K% &�f	 � u��$ '��$�7* 6�.@� -/��	 �2�J	

		�E Z����.  

       �2BGK$ IK% IRB� �% 'Y�9<J� 1���E+�OS +� (	�g<$�

             (�K�5/+ d7K,�� 4�K5/� �:�K$ � b�K% ��$�8K_ 0��,   1�
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'N�  I% +��@    ��� 6�B7: K@�1�{         +� I<K$	 �K�� '��K$�7* �	 

I<��E ���f IRB� 	�B@ 0�����B���   �K$� (Weingart and 

Volksch 1997) .6r '%��	�    IK%���+ -K�2B� �	 T�J	 1��

I%    ��� +� '.� 6�B7:     1�<,�K% '��$�7* 1��      1�K3�	 1�K�

 -7/�@ P. s. pv. phaseolicola 0VK�/  S��K,� b�K% '�	��	 ' 

(Prosen et al. 1993).  �KKK3�	 � ��8KKK��@B37��$

   IK%���+ 6S 1���@�V��       �K% '��K�    1-�<i��7�8K�	Bi�2 ��<J�K$

_KK% � -7<8KK� 1BKK�NI IKK��-R MKKNO� IN�KK$� ���B��KK� 1�KK�  

P. s. pv. syringae  'K@ -K�2B�   	BK* .    �K�� -K�2B� IKh�E

   I��-R I% l<e@ I%���+           'KJ�% � �8K�/ ���B��K� ��� 1��

   � �����B��� +� �3�	 I/BE    ��-7/�@ fuscovaginae P.   0VK�/ 

6S -�2B� 6�B�  -/��	 ��(Falamand et al. 1996) . (	�g<$�

 � +� (��5/+ d7,�   'N� 1�       6r ���.� � +��@syrB   (-77,-, I, 

      I% �$� I%���+ ��� chB, -_�� ��+     � u��$ '*�� 6�B7:

   (-KK�	�E 'KK��L@ IKK��-R �KK�� '%�KK�	� �	 -KK�g@   �KK$�

(Sorensen et al. 1998) .1�<,�% '@�+B?�� 6���� �	   �K�

IKK�_�/ �	  6�KK�@ �	 IKK, 	��	 	BKKR� (-/BKK* VKK@� �KK�O 1�  

6r    1��rRNA 16s   � rRNA 23s �      6r 6�K�@ �	 1�3�	  

rRNA 23s   � rRNA 5s  (-�	�E uf��         MK���� I% I, �$�

4�KK/ IKK% 1�KK� ITS1(internal transcribed spacer 

region)   � ITS2  -/��	 >�G*  .     6r '_�BK/ �K�� �	   1�K�

tRNA             1��K% '_�BK/ ��� 	BR� 6S �% (�W: � I<��E ���f 

   (	�@S � `7��)� '8�B/��  �*B/�� 1+�$   �K$� 1���y   

(Gurtler 1999). 1�<,�% +� 1���8% �	   \BK7� � >��g� ��

'@ (-���@ I�_�/ ��� '2�B� � AB" �	 		�E.  

 8@ ���z a�@B): I2           6r 	BKR� 4-K: �K� 	BKR� �K%     1�K�

tRNA�BKKN% �  � 1�KK�2KK�� �	 1-KK��BCN,B/ '��KK_ �KK� 'f

  p�?����$� .     'K@ �Kq/ IK%            �K��^� 6�VK�@ � ABK" IK, -K$�

  �� �	 1-��BCN,B/        �%��f ���L� 1��% '��, (+�-/� I% 0I�_�/ �

   1�<,�% 'J�% 6��@ c�</rBN��   I% ��       �K�+ �jK$ �	 �B9J

     S��K, ���<K$� � I/BE�            M?K$ IK% IK�_�/ �K�� ��K�+ 0	��	 '

06	BKK% (-KK77,-,��O KK� �KK��z � (	BKK?/ '%�KKe</� ���KK� ��{

dKKGR   �KK$� I<KK*�	 �BKKg�@ 	BKKJ �	 �� 1	�KK�+ 1�KK�  

(Tyler et al. 1997) .KKN�� �KKJ�	 +� TKKY�_ '.�</rB

'2�B�     ILjf '%��ITS    I��-R I, 	�	 6��/       1��K)�% 1��    �	 �+

      	��	 ���f c� '@B/r (��E ��:� ��7, .Z�     +� 1	�-KL� ��7h

#�/B@�	B$   1��)�%��O 1��    I*BJ �	 �+       ���Kf IK/�E�-R 1�

  -7<��E)  T.*� .(      'KE �� \BK)5@ #�K$��% ����%�7%    1�K�

 1��)�% 0'i��B7�      .�</rBKN�� � 'K��+    IK��-R &KNL� 0'      IK% �K�

  ���B���syringae   �K$� +��@  .       1��K% 6�K���E +� (	�g<K$�

            �K�/	 kKN<e@ 1���B�K, �	 '���E ���@� � >��S A�<7,

   � � �$� |���z   Q/�$� 'J�% 1b�% ��{    % '���E 1��I   IN�K$�

     �K$� (-K* ���VKE 'KgN<e@ ��K���@.(Smith et al.   
  

1998; Wan et al. 1998; (Hassanein and  
  

Eldoksch 1997  '������^R ZG@ T@�: �	 +� 1��	�BJ�%

               6��K�� IK, �K$� (-K�	�E sK:�% '��B� � ~S �   ��K�2 +�

'���E d*B� '.� +� '7O ���� 1���B�,-*�% 6�GR .  

  	BR���7h ':B7�    d*B� �	 '���E    ���f � 6�@�B�, 

         (�@+ �	 '@B% 6����E ��� +� 1���8% �<*�	6����E '����	 

 ZKKG@�KK�/	  IKK% IKKRB� �  -KKy ��BKKJ 	BKKR�'h��f � 

-y'����<,�% 1���8%   +� ��� 6����E ,     �� �G/S +� (	�g<$� I7�@+

  �	(��E '.*V�  (	��S Z����  �$� .  '@ �q/ I%       IKRB� �K% -$�

      6�K%V�@ �	 Iq_W@ T%�f \B7� I%          01��K)�% �K�� TK@�: 1�K�

     I��-R 6��@ '.�</r \B7� 	BR� 6�.@�     �$� b�% �B,�@ 1�� .

Z�       IK% �K��7: �K% ��7h      IK, 1�K3�	 1�K����B��� ���VKE 

'@            I<8K� (BK�@ 6�K<J�	 �	 �./�* 1��)�% s:�% -7/�B�   ��	
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