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Association of pectolytic erwinias with palm bud rot disease in Fars province 
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6���7 8�9:%�& ��6���:* 8�#:%�& �	#7);
 ��
 <(� 

  
=-���& �/��/�?       @��A��/��/����  

        
��#B��#B��#B��#B8  

 C�� �DE 6����� &�&�F �0 ���� .�!�� )�F �+�F G�!(+ HI��+ 6�  '�J $� ��&6�� ,��-
K�� 	
���" '+�7 L�% 	
����� MNOJ ����& .�!F�& 6� � �+E   8�:% 6�� .��� ��
)spear( �

$R
�� �K�� 	�S� ��3+ $%��� � �
 K�� T%� ���U0 ��
 8��V �	%��& � 	%���� ��
  �� .�7
 $V�� )U+ .�7 W)" � ��%�E =-��)$V�� )U+ �& ��!*�� X�37�0 Y�Z0 ($%��% �7 ���&�� .

$���� '�B &��50 8&�4!�� �� ��!*�� � =:* \�3+ 6�    ��
 EMB� YDC �CPG=-�� 6�   ��

�&�
 ��� 8&�"E� .$���� 	� � =]^+ 6_�0�* �	4�+ 6���2*� �	4�+ L�
 �
  ��%&�� ����!F� �6��


� \�3+ ��EMB$�
��   \�3+ ��� �  �"�!+ )]� ��
CPG$�
��  ��4� ��
` � a��� �L�*
�� $!2����%&�* &�Z .��.�+6E ,��� ��!*�� &���%�!�� ��
 $���� 	���7 �
 .���J $� )Pcc (

Pectobacterium carotovorum subsp. carotovorum � bDickeya chrysanthemi    8&�& c�(:0
�%�7. $����  
� ������ �	;�0��- X��S�dF �e% 6� 1�f0��� 6��-��!#"� @�/% �	��6  � �

86��%�  X�5gV �DNA�
6�hE ��ij �& 8�7 ��^#0   	S�d!F� ��
EXPCCR/EXPCCF   �& 
 <�*��PCR��!-�
 ���V $2��/+ &��+  .1�f0��� �6��-��!#"� @�/% $���� 	"��� ��
  ��


 8�7 8&�& c�(:0  $�  .���JPcc  $�  @�/%   $����  �    Y��+   Pcc )8�9:%�& �&�6E 	���
�  
 *.���� 6� 	:(� 6���7 8�9:%�& $� 8�7 $N��� C�� 8�%��9% �7�� 	���7��k $+�% 

** $]0�#+ C�f2+  
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�������� (=7�& =
�]7 .$Z�� 	!��6 '(% �& 8��V �	
���" MNOJ ��  � =-�� .�7 ��
K�� �&�6)]� $��+ .�
��
 ��� �
 7 	%6$���� 6� 8�����%  � \��0 8�Pc  � �    6� 8�����%

$���� ��
 D. chrysanthemi  �7 &�Z��  . L�Z%� �&PCR$���� 8&6�% � �   ,����� $* 8�����%
.���J $� 	���7 ��!*�� X��S�dFPcc   ��
�
6�hE =4� �� �%&�� 8�7 8&�& c�(:0

$5gV ��*A+ 	S�d!F�  ��e!%� '��V �??o#0 �� �6�� =4� �%&�* ��^ .  
8p��8p��8p��8p��    ����* ��
����* ��
����* ��
����* ��
 : : : : �'(% �'(% �'(% �'(%��)*�+ $%��� 	
�������)*�+ $%��� 	
�������)*�+ $%��� 	
�������)*�+ $%��� 	
�����Pectobacterium carotovorum subsp. 

carotovorum �  �  �  � D. chrysanthemi              
  

$+�/+  
.��% 	
��
 '(% 8��0 6� $%�& .���(% �) Palmaceae(  �6�r��  Phoenix )� $� $k  

P. dactylifera L. )�+�F '(% (��!2
 	!��6 .�!F�& 1�����) 1994 Mozafarian.(  
=:k ��6 sg�$+�%��+E H]I ��:* ��+�F  C�� ����� &��j���	+ ��!#
 ��)
   �7��
 ���/+ 1�� 6� $*�/��	+ C��% =:* ��6 sg� $�/� � ����� .�!F�& sg� �S�&  �7�� .

 .�!F�& =:* ��6 sg� 1��!:�� �� �+�F ����� �/�� $� ��:k ��+�F ����� sg� �S�& 
 .�!��!�6�F.�&��& H�50  ..�!�� ��
.�
)+�
 ,��- ���7�� �.�!2B��� � .�!2�� � .�+�*�   
)=-���� W���k ( t�0�0 $� �/�� ��? ��/�� ��/���  �/�� ����� sg� 6� M�� �S�& 

 ��:k ��+�F8&�& u�d!F� &�F $� �� �%�.v��  w�5�� ��kA+ .�!�� �/�� �S�& 6� ����� sg� 
 ���& �� C�d3+ 1��	+ ��7��) Ministry of Jahad Keshavarzi 2005.( ��h X��&�S 8�
��& 6� 

.�!�� 1��k�� � .�6���:k C�U!7� )�% � =:�5+ �	!4%  ����2� =��
� �+�F ��:k 	���� ��

 &��&)Karampour et al. 2004.(  

 L�Z
 &��+ 8����
 '(%'+��J������  ������ $Z�!% �& �8&�� 	0��4!+ ��6  �&�5!+ ��

�� ���=�� 8�7 @��)
 8��
 1) Chase and Broschat 1991(. ���B��V .��* �0 .���� �&  

Alternaria sp., Amphisphaeria palmarum (Massariella palmarum), Graphiola phoenecies, 

Aspergillus niger,  Mauginiella  scaethae  x Ershad 1995) ( 1��R�
 �Fusarium sp.�   
Nattrassia mangifera=�� 8�7 @��)
 '(% ��� 6�   

)Moosavi- Jorf et al. 1999   . (Najafinia et al. 2004,   
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 $%��� 	
����� ��  �!�"�!#� ��
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	����!k�� 	
����� $%��� � ������ 1��!��+ 6� '(% �9�k z��� �& $k =�� '(% ��
 

 	�h�� '(% ���)Elaeis guineensis Jacq.( )Duff 1962( $�j�% �& �M�2/"��&�5� .�!2��J  

MV� ������F��  �) succhary( �+�F '(% )Abdalla 2001(�  �{��+E�&���$%���   '(% �
'(% � 	�h��6 	!�� )Phoenix canariensis Hort. ex chabaud(=�� 8�7 @��)
 � 8�
�:+  

)Chase & Broschat 1991( .  
�&C��  7��)
 ��F� ��
	$%��� L�% 	
����� |�V� 6�  ���+�F .�!F�& �)k�+  �0 v�� 
8& .�!�� �& $"�� & ��:k 	���� ��
8�7 8&�=��  .@��)
 1�� H]I }��V �
  =�6���� ��


 ��%�+Thielaviopsis sp. �Chalara sp. �Chalaropsis sp. �Phytophthora sp.��!k�� �   ��
8&�� �6 
 ��%�+Bacillus sp 6�  ������ 	"��!j� '+��J.���J�%�7 \/- �+� ������   	��6Chalara sp.  �

Thielaviopsis sp.���� X�]~� $�  =�� 8)Karampour et al. 2004  .(   
��!k�� $k &��& &��� C��!j� 1��  ��
'+�J'(% 	
�����  r�� 6�  ��
  

 Bacillus �Enterobacter �Escherchia �Serratia�Erwinia� Pseudomonas �Leuconosta � 
Streptococcus ��7�� )Chase and Broschat, 1991 .(C�� �& '(% L�% 	
����� MNOJ  ��F� ��


 =�� 8�7 8�
�:+ ,��- .�!�� G�!(+ HI��+ �&  
)Karampour et al. 2004, Jafari & Taghavi 2006( . .�!�� �& '(% �&�d!V� =��
� $� $��0 ��

 ��
� �� ���j H�/30 �,��-$%��� 	
����� ��:!%� 	���� � �)*�+  �& �+�F � 	!��6 '(% 
.�!��,��-  � ������ '+�J 	�����7 �	
��� G�S�0  	{�p�"��)�- � 	�����7��� ��
.E 

=�� $!-��A� X��S.  
  	���� @��  	���� @��  	���� @��  	���� @��        

$%��%$%��%$%��%$%��%        ���&�����&�����&�����&��        
 8�+ �DE 6����� 8�+ &�&�F �0 ���� ��4F �z���& '+�7 ,��- .�!�� )�F�+�F HI��+ 

	!��6 '(% .�!F�& 6� � ��!-�
 ���V ��&6�� &��+ .��6��� � ��]7��- ����& ��+�F '(% � 
 =*�� .��& � ��� 	0�5gV L�% 	
����� MNOJ �Ah�k ��
 �%�7 '/!�+ 8�9:��+6E $�   .  

c"�F � �6�����c"�F � �6�����c"�F � �6�����c"�F � �6�����    �6���6���6���6��        
 6�+ 6� 	0�5gV .��!� 	%�]h�� 	R�V �� 6� 8&�4!�� �� ������� '+�J �6����� ����

=-�� ��&�
 ��� 	3g� 	%�4J�� .��� 8&�"E � M"�� ��
 .-�� L�
 8& 1"��  � �& 8&�"E =
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 ���j .��!�ynn	��+   ��� =J�� �� X�+ $� .�!;� �S�& �� � .��!� �g/+ zE �!�"
 �� 8��
& .�{0 8�9!�&�o�7 8&�& ���V $/�V& �& =:
�� � =-� =k�j  . $� .��2%�;���

 8�+E =�&  =:k \�3+ ���EMB) Eosin metylene-blue( �!:0 � �7 8&�& =:k  �& �

 a�0� ��+&)C˚�o` �� (�%�7 �����9% . 6� �5���`�� $�
�� �0 � =J��  $!2��� � )�� ��


c"�F ���� � z�(!%� ��"�!+ )]� 	
��:F�& ����&  =:k \�3+ ��� 8����& ��6��EMB  
�%�7 8&�& =:k . \�3+ �!:0 �
 6� $�
�� �0 ��EMB\�3+ ���  �
 	��Ah ��
E �NA 

)Nutrient agar(� YDC  �CPG �(Schaad et  al. 2001)   NGM,  ���j �	��Ah ��
E '+�7� %
 � C��2��
 2mM MnCl2  (Lee  and Yu, 2006 (�7 =:k .  

$���� 	;�0��- X��S�dF 	����$���� 	;�0��- X��S�dF 	����$���� 	;�0��- X��S�dF 	����$���� 	;�0��- X��S�dF 	����    �
�
�
�
        
$���� '�B &��50 Y�� � $�
�� ����& ,��- .�!�� G�!(+ HI��+ 6� 8�7 ���E  &�
 ��


 L�* � $�
�� � 	��Ah ��
E \�3+ ��� � ��"�!+ )]� ��
 =:k \�3+ ��EMB �	4�+ L�
 �
	� �=]^+ 6_�0�k �	4�+ 6���2k�  �& =���2j a�- <�k�� &�Z�� $� �&�V $k ����!F� �6��


.�+6E � z�(!%� 8�����% .���J $� ��%&�]% .�0�0 $�AU0� 	�����7��� �	{�p�"��)�- ��
  ��
 �7 L�Z%� ��%E ����&)Gerhardt et al. 1994, Fahy & Persley 1983, Schaad et  al. 2001 ( 

$����  Y��+ � Pcc) P. carotovorum subsp. carotovorum) ( 8�9:%�& 6� �&�6E �!*& 	���
�
���%�4�"�* �������� ($��* L�Z%� �& .�+6E � $���� � �
 � )(PT P. carotovorum subsp. 

atrosepticum  t�� 6� 8�7 ���  \��0 �	��+6	%�g�� p%&�.���#�
 �   
) (Soltaninejad et al. 2005.�+6E�&  �f0��� 6��-��!#"� ��
1������ X�]~� �  '4�- ��� 	��6

 <�*�� � )]�PCR �%�7 8&�4!�� �
�7 .���J $� .  
1�f0��� 6��-��!{"�1�f0��� 6��-��!{"�1�f0��� 6��-��!{"�1�f0��� 6��-��!{"�        

@�� $� .�+6E 1��	��" ) Laemmli 1970 (�  '��6E.���{�
 � 

)Ausubel et al. 1987 (�7 L�Z%� . 6� 	%��2%�;��� ��!�� =:kl�$!J��  ���$����   
 )F18�F23 �K7 �K12 �B8  �F21�F24 �F27  �A2$���� �& �  Y��+ �Pcc � PT ( ��
E \�3+ ���

 X�+ $� � $��0 	��Ahy� �& $/�V& �oooo�7 p��4��!%�� $/�V& �& ��&  . �Aj 6� �5�
$0 $� �1�:%��   ���% 	"�9B �� 	%��2%�;��� � $-��� �g/+ zE 'S�j 1�:%� �&  W�+ C�I

�oo �!+�%�% ) &��j =e�h �� cfu/ml�o� ( �!+�!-��!{;�� 8�9!�& ��)C�+- UV  Spekol (
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������� 	
���
 $%��� 	
����� ��  �!�"�!#� ��
 ��- .�!�� �& '(% �)*�+ � ,                                  lm� 

86��%� �7 $��0 ���
 . 8�7 8&�& ��7 O]V $* 	0��S $� 'j��+ ����  
)Soltaninejad et al. 2005 (�7 L�Z%�. 

8��Z%6 <�*��8��Z%6 <�*��8��Z%6 <�*��8��Z%6 <�*��     6������ �� 6������ �� 6������ �� 6������ ��))))PCR((((         
 =:* 6��� ` ��$!J��  $���� 8�Z
 � ) B3�B8 �B9 �B10 �B11 �B13 �F6 �F13 �F18 �F19 

�F22 �F26 �K1 �K3 �K5 �K7 � $���� �& Y��+ � Pcc  �PT (	%��2%�;��� .��!� �g/+ zE �& 
 ���% 	"�9B ��� W�+ C�I �& �oo �!+�%�% ) &��j =e�hcfu/ml �o�(  X�+ $� � $��0�o 
$"�" �& $/�V& �%�7 8�%�7�� .��!� ������� ��
 .�� 6�.��2%�;� .���J $� ��*A+ ��
  

DNA  <�*�� �& t"�V �PCR    �� 8���
     	S�d!F� ��
�
6�hE EXPCCR / EXPCCF  
)Kang et al. 2003(.         

EXPCCR:   5`- GCCGTAATTGCCTACCTGCTTAAG – 3  
EXPCCF:   5`- GAACTTCGCACCGCCGACCTTCTA - 3`  

�7 8&�4!�� .<�*��PCR ����+�0 8�9!�& 6� 8&�4!�� ��  ��# BioRad� 	���% MZj �� l� 
 '+�7 �!�"��#�+�/l �!�"��#�+ yn × PCR Buffer � �/y	��+   �_�+MgCl2 �  pmolyn �
 6� 

��
�
6�hE 6�   �l�/y	��+  �_�+6� 8�%6�� 6�� �
  dNTP � �?/o�j��  6� Taq-DNA 

Polymerase) .p���� =*�7.���0 � ( ��/y6� �!�"��#�+   DNA� t"�V+ zE  L�Z%� .��!� �g/
=-�
$F�B  '+�7 $�"�� 	��+�
 � �& $/�V& oC�� � �n $F�B '+�7 y �& $/�V& oC �� �y 

 �& $/�V&oC�n � l �& $/�V& oC�l&��  . �&�F� � �& $/�V& oC �l $!7� .�7 '��I ���� �
 $� 
�7 8&�� ��* )Kang  et al. 2003.(  

 @�� $� 6��
E Cp)Sambrook et al. 1989 (��0=-�
 ���V 8&�4!�� &��+ � $ . T%� 6� r�
 ���+��� L����0� �� Cp �)�+E)?	��+ �& L�
��#�+  �!�" ($34S ��� �� Cp �UV 

transilluminator=-�
 ���V 	���� &��+  . 6� 8&�4!�� ��Gel documentation  ���&�]2#J Cp 6� 
�7. �*��+ 6� Standard  Molecular  Marker  100bp  DNA  Ladder )���� =*�7p.���0 �. ( ����

�7 8&�4!�� X�5gV 86��%� 1��50  . 

������ X�]~������� X�]~������� X�]~������� X�]~�    	��6	��6	��6	��6        
$"�� �& ��  � C��% �&��50  	!��6 '(% �)$Z�� �� ( .���� $%�F��k )]� ��i- 6� z���&
$"�� �& ��  � C��% �&��50 �  	!��6 '(% �)$Z�� 	%�!9�7�� �� (.�!2"��% 6� �+�F '(% � �
 �

�0 6���7�7 $� . =:k 6���$!J��  $���� �  	%��2%�;��� 	��Ah ��
E =:k \�3+ ��� �� �
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 &��j =e�h $�cfu/ml �o� ) ���% 	"�9B ��� W�+ C�I �& �oo�!+�%�%  ( �g/+ zE �&
	��+ �& � $��0 .��!� 	��+ v�� T%�� �� �� .E �!�" $V�I $� ��!�" C��% �  ���% �� � H��)0 �


����7 8�%�7�� M��-� .=��I� �4j ����� zE $%�:-� ��k $� 8��
 'k  6�� �& X�+ $� � 	7�� 
$2�k �� � ��+& �� $%�(�
 �& � 8�%�7�� 	%����% oC �?�%�7 �����9% . ��� $� �
�7����0 �&

$���� 6� � 	4�+ C�!�* .���J $� .��!� �g/+ zE 6� ��!k�� .��2%�;��� Y��+ �Pcc  $� 
 8&�4!�� =]^+ C�!�* .���J�%�7 . 

K�� 	3g� 	%�4J�� 6� r� 1��R�
  '{"� �� 8�7 6�� 86�0 �� � 8�:% 6�� .��� ��

 ���0���  � H�J $� 	-�{7 X���j �� 8�7 .��!� 	%�]h�� ��V�B �� �� � ';"�{�� �� �S�& 
	!%�� �!+�7 &�Z�� K�� �&  . =:k $� $!:hE .��!� ��V�B �� � ��" $���� $� ��{7�� 
$!J��  ��!*�� �$��+ �7 &��2+ M��-���� ���% �� .E sg� � 	%6 . ']V @�� ��%�+ 'j��+ ����

=-��A� X��S . 

'4�- �
$�"& � �� �zE �� �:!27 6� r� M"�� � )]�   ���0� '#"� ���� 	%�4J�� �S�& 
�%�7 	3g�.  =:* 6���$!J��  $���� � �
 	]��/0 =e�h $� 	%��2%�;��� ��!*�� � cfu/ml 

�o� � � $��0 T%�� � 8�:� ��6 $� �7 H��)0 '4�- � . �
�7 .���J $� .��!� �g/+ zE 6�
�7 8&�4!�� .'4�- �
$��+ �  X�+ $� 8�7 	%6��`��$e43+ �& =J��   ��+& �& z�I�+ ��

 �%�7 �����9% a�0�)Duart et al. 2004 .(  
  
Z�!%Z�!%Z�!%Z�!%$$$$        

������ MNOJ������ MNOJ������ MNOJ������ MNOJ        
!�� )�F�+�F G�!(+ HI��+ 6� 8�+E '�J $� ��
��&6�� �& L�% 	
����� MNOJ ,��- .�

$%��� �7 8�
�:+ X��4!+ X�7 �� '(% �)*�+ �. ��J G5� '+�7 MNOJ 1��	+  �8��

 =��  � $� 8&�"E =F�& .�7 v* ��7� <
�*)	
���" MNOJ 1�"�� ���� �3+ $�( �  

 )]�–K�� .�7 &�6  �
 )]� �	%��& �–K�� .�7 8)%�� L�Z%��� � ��!2*�F  �
 �	%���� �
����$��� T%� ���U0 � 	
� K�� � �
8��V �8&�"E � 8&�0 Y�Z0 � ��%�E =-�� .�7 ��  �

$��+6 �& ��!*�� $"p �� &�� $V�� )U+ �& ��. $%��� .�7 8&�"E $%�:% �
  K�+ ������� =-�:�� �
	5�]I �7� ����& �B�k K�� ��B ���� � 8��
 $%�:% �0 $%��� &�]�� �  &�� �
)'#7�.(  
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 '#7�`�" $V�� )U+ 	
��  �+�F '(% �)$/g�+ �4F �.( 

Fig. 1. Stem soft rot of date palm (Khafr region). 
 

$%��� L�% 	
����� MNOJ ����& '(% .�!F�& 6�  ,��- .�!�� �& �)*�+ �) HI��+
��]7��- � �4F �z���& (	� � =]^+ 6_�0�k� 	4�+ 6���2k� �	4�+ L�
 ��!k�� ��  �6��


�&�
��� ����!F�� . &��50�o $���� $���� 8���
 $�  Y��+ �Pcc X��S�dF ��3" 6� 
$�AU0 � 	�����7��� �	{�p�"��)�- ��!-�
 ���V 	���� &��+ �� .  

$���� 	�����7��� � 	{�p�"��)�- X��S�dF$���� 	�����7��� � 	{�p�"��)�- X��S�dF$���� 	�����7��� � 	{�p�"��)�- X��S�dF$���� 	�����7��� � 	{�p�"��)�- X��S�dF     �
 �
 �
 �
        
$���� $��* $��+ �
  	��Ah ��
E \�3+ ��� � 8&�� '#7 ��)NA ($�
�� ���7 ��
 �T%� 

$�7�j �� a��� ����+ ��%&�k &�Z�� Me�+ .$�
��  $���� ��
  \�3+ ��� �
EMB w�!]2% �)�� 
$�7�j �� �$!2��� ��%&�� ��"�!+ )]� T%� $� � Me�+  .$����  \�3+ ��� �
YDC 	��F $� 
$�
�� � 8&�k �7� ��4� ��
`$�7�j �� L�k  ��%&�k ��"�0 ��S .$���� 6�  � ��
  �
 ��� 

�3+ \KB�%&�{% &�Z�� =�����- T%� .$����  \�3+ ��� 1��R�
 �
CPG$�
��   ��
  
��4�`�%&�* ��"�0 $!2��� � a��� �L�k  . $���� $�F21 �F24 �F27 \�3+ ��� NGM  T%� 
8��V �%&�k &�Z�� 8��0 ��  
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$���� 	� \���7 �& �7� $� �&�V �	g�3+ �p�0 ����& t(!�+ ��
  	��%��0 �� � �6��

�%��"$V�� .� t�� ��
 �� $� �&�V L��k ��
 	"� ��%&�� 	��+6 ��� =���2j a�- <�k�� &�Z
�.�0�0$%��9%���"�0   \�3+ ��� &�6 �YDC ��"�0 ��`_�!k  �%&�]% 6�!k. X�d(:+ 

$�AU0 � 	�����7��� �	{�p�"��)�- $���� ��  C��� �& �
�=�� 8�7 �kD  .  
        

 C���� – 7��� � 	{�p�"��)�- X��S�dF$�AU0 � 	����� $���� ��  L�% 	
����� '+�J ��

$%��� .�!�� G�!(+ HI��+ 6� 8�7 ��� '(% �)*�+ � �
,��- �  

Table 1. Physiological, biochemical and nutritional characteristics of Palm bud rot isolates from 

Fars province 

 
 .�+6ETest D. chrysanthemi P. carotovorum 

   L�
 <�*�� Gram reaction  - ` 
 6���2k�Oxidiase  ` ` 
 6_�0�kCatalase  + + 

       ��30Motility  + + 
 	g�3+ �p�0Peritrichous flagella  + + 
 �6��
 	� �7�Anaerobic growth  + + 
$V�� .��%��" t�� ��
    	��+6Potato soft rot + + 

        )]� '4�- .��%��"Green pepper soft rot + + 
.�0�0 ��� =���2j a�- <�k��  

Hypersentitive reaction on tobacco. 

` ` 

$%��9%� &�Z�� ��� ��"�!+ )]� �EMB  
green metalic pigment on EMB  

+ + 

$%��9%� &�Z�� ��� a��� L�k �CPG  
Cream color on CPG 

+ + 
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 C����`) $+�&�(                       Table 1. (continued) 

$%��9%� &�Z�� ��� &�6 �YDC  
Yellow pigment on YDC 

- ` 

$%��9%� &�Z�� ��� =�����- �KB  
Fluorescent on KB 

- ` 

�& �7�C˚��   Growth at 370C  + + 
L�5I ��% �S�& v�� =e�h �& �7�  

Growth on 5% NaCl 

` + 

    1�"�{�� )�"����
Aesculine hydrolysis + + 
�"����
 1�N�0 )�o   Tween 80 hydrolysis  ` ` 

 1�0_p )�"����
Gelatin hydrolysis  + + 
 1�N6�k )�"����
Casein hydrolysis  ` ` 

     $!��:% )�"����
Starch hydrolysis  ` ` 
6��k�� 6� 8���k ���j� &��+ ��"�0  

 Reducing substance from sucrose  
` + 

�����"�0�`  6����!k_�!k 3- Ketolactose 

production  
` ` 

   1�N�!�� ��"�0)VP( Production of acetoin  + + 
                  &� '�!+)MR(  Methyl red  + + 

 ��"�0H2S1�f!2�� 6�    
 H2S production from cysteine 

+ + 

                  .��" ��"�0Leven production - - 

         6_��������
& 1�����%p�EArginine 

dihydrolase 

- - 

     6�����+E& 1���%_E '����-Phenyl alanine 

diaminase 

` ` 

 6O�2k���k& 1�)�"Lysine decarboxylase   

   

` ` 

               C��%� ��"�0Indol production + - 
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 C����`) $+�&�(                       Table 1. (continued) 

                      6E 8���Urease - - 

                    6�0�42-Phosphatase + - 

                   6���!2"Lecithinase + - 

 )k��
 6� 6�
 �J�d0Gas from glucose     + - 

               X��!�% ���j�Nitrate reduction + + 

��6�k��
 '�!+�!k ��d+  
 Utilization of Ketomethyl glocoside 

_ - 

�2j 1�2��+��!��� $� =��)µg/disc �?(  
 Sensitivity to erythromycin 

+ `+ /  

,��!�"����������7 ��� ����������~ ���������0                    :
Litmus milk 

  

`       ����� <�k�� Acid reaction - - 

`      	����V <�k�� reaction Alkaline  ` ` 
 6��������� ������"�0                      :Acid 

production from 

  

                  6������EArabinose + - 

                 C�!����EArabitol - +/- 

                C�!�%�&EAdonitol - - 

 = +       =]^+ <�*��` =        	4�+ <�*��/+` = ��U!+        
        

������ X�]~������� X�]~������� X�]~������� X�]~�     	��6 	��6 	��6 	��6        
$��+ 6� r� $���� 	%6 �
J 	!��6 '(% � �+�F '(% $� 8��V �	
���" MNO  � =-�� .�7 ��
K�� �&�)]�  �7 &�Z�� ��
) '#7� .($���� .��+ 6� �
$���� 	���� &��+ � �
� F24  �K7 

$���� � 	
���" MNOJ 6��� t]�  Y��+ �Pcc�%��&�
 �&�)]� � 	
���" MNOJ 6��� t]� .  
$��+ $���� 6� 8&�4!�� �� )]� '4�- 	%6  ���2� MNOJ &�Z�� �� �
&�� 8���
 	
���" ���7 . 6�

$���� 8�Z
 .��+  @�� 1�� �& 	���� &��+ ���$����   � B8 �B9 �B10 �B11 �B12 �B13 �
F13 �F18 �F21 �F24� F27 �K7$���� )�% �   Y��+ � Pcc  �PT$���� ���B � =]^+ <�*��   �
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 $%��� 	
����� ��  �!�"�!#� ��
 ��- .�!�� �& '(% �)*�+ � ,                                  lm� 

B14�F16 �  K12 �A1�%&�* &�Z�� 	4�+ <�*��  .  
1�f0��� 6��-��!{"�1�f0��� 6��-��!{"�1�f0��� 6��-��!{"�1�f0��� 6��-��!{"�        

@�/%1�f0��� �6��-��!#"�  �
 	"��� ���$����   M
 �� ��+E '��*� 	�� Cp �& 8�����% �
�%�7 $2��/+ .$���� 	;�0��- X��S�dF $* 	��� .E 6� .���J $� 8�7 8&�& c�(:0 ��
  

P. carotovorum subsp. carotovorum �  D. chrysanthemi  X��40 �
 @�/% ���!7�& 	�
1�f0��� �6��-��!#"� �
 �	*�%� )�% ��%E 	"����%&�� X��4!+  .�� �6��-��!#"� @�/% ,���

 'S�j?�%�+E &���� 8��
  .��	
��� ,��� �
	;�0��- � 8��
 $�  .���J $�Pcc8��
 �& �  

 $�.���J D. chrysanthemi �  )(PT P. carotovorum subsp. atrosepticum   8�7 8&�& c�(:0
�%&��  .  

6������ ��
��Z%6 <�*��6������ ��
��Z%6 <�*��6������ ��
��Z%6 <�*��6������ ��
��Z%6 <�*��) ) ) ) PCR( ( ( (         
8&6�% $���� 8�����% � � �^#0 =�� $!-� ��* $�� 	S�d!F� �
6�hE =4� �� EXPCCR / 

EXPCCF  )B3 �B8  �B9 �B10 �B11 �B13 �D6 �F6 �F13 �F18 �F19 �F22 �F26 �K1 �K3 �K5 �
K7$���� �   Y��+ �Pcc(�� $* .�+6E 	V��!-� X��S�dF ,���  $� 	���7 ��!*�� ��

.���JPcc �(:0  $���� 1��R�
 � �%&�� 8�7 8&�& cPT   �&PCR $5gV   ��e!%� '��V �??o 

$���� $� $#�"�j �& �%&�* ��"�0 �� �6�� =4� $� � �^#0 =�� $!-� ��*� �
6�hE =4� �� 
	S�d!F� ��*A+ )F21 �F24 �F27( �� $*.�+6E ,��� .���J $� 	���7 ��!*�� ��
  

 D. chrysanthemi%&�� 8�7 8&�& c�(:0 $5gV ��"�0 $� �&�V �  ��e!%� '��V �??o �6�� =4� 
 �&PCR �%&�]% ) '#7�( . 

        
�3��3��3��3�        

��J G5� '+�7 ������ MNOJ	+ K�� 	
���" � 8��
  	�S� ��3+ �8�:% 6�� .��� ��

$R
�� �K�� $%��� 	!j � �
 $%��� 	
&�"E �S�& ������ =-�:�� �� $k &�� �
  _�� ��j $� �


 $� 8��
 'k $k &��8&�0 =F�& )U+ �& � ��� $V�I $/g�+ 6� ="���  X�37�0 M�Zj �
$��+6 �& ��!*�� $"p �� 	+ 8�
�:+ �� �7 . \��0 8�7 �kD MNOJ �� ��kA+ MNOJ$"��]J 

)Abdalla 2001 ( �X�{���� � r�B) Chase & Broschat 1991 (&�� $��:+  .  
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 '#7�`� 	!��6 '(% 	%���� K�� M�:%���� 	
���"  $Z� ������ X�]~� .�+6E �& �� 	��6.  
Fig. 2. Leaf soft rot of ornamental palm inoculated with Dicheya chrysanthemi isolate F24. 

 

=-�� 6� 	� � =]^+ 6_�0�k �	4�+ 6���2k� �	4�+ L�
 ��!k�� �� 8&�"E ��
 6��
 �
�7 ��� ����!F� .�� ��!k�� 1��L�Z%� 6� 'S�j v��!% ,���.�+6E    ��!k�� &���%�!�� ��


	���7 .���J $�  P. carotovorum subsp. carotovorum �7 8&�& c�(:0  
DeBoer & Kelman 2001).($���� $� )Z�   �F21 �F24� F27 �	{�p�"��)�- X��S�dF 

$�AU0 � 	�����7��� ���� �� $���� $���� $� �&��6 =
�]7 	���� &��+ ��
  Y��+ �Pcc 
��!7�& .�$���� $ �F21  �F24 �F27) $/g�+ 6� 8�7 ��� ��]7��- � ($* .�+6E �&  �7� ��

�&C˚��	-�� 6� ���� ��"�0 �C��%� ��"�0 �1�2��+��!��� $� =���2j �6�0�42- =�"�5- � 6�% �
	�+  ��"�0 �)k��
 6� 6�
 �J�d0  �X��!�� � 6���H2S ��"�0 � X��!�% ���j� �1�f!2�� 6� 

+ <�k�� 1�N�!��.�+6E �& � =]^  ���� ��"�0 � 6��k�� 6� 8���k ���j� &��+ ��"�0 ��

�C�!����E6��0 �  \�3+ ��� � �%&�& .�:% 	4�+ <�k�� C�!����� � 6�"�
NGM  T%� )�% 
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������� 	
���
 $%��� 	
����� ��  �!�"�!#� ��
 ��- .�!�� �& '(% �)*�+ � ,                                  l�y 

8��V .���J $� �%&�k &�Z�� 8��0 ��  D. chrysanthemic�(:0 �%�7 8&�&  
)DeBoer & Kelman 2001, Lee & Yu 2006 Schaad et al. 2001,.(   

$���� '�!+ �1�N�!�� ��"�0 '�]V 6� X��S�dF 	F�� �& �
 '��- �&�  �6���+E& 1�%_E
1�%p�E 1�)�" �6_����
&  �6O�2k���k& ��~�0 �1�N6�k )�"����
 �1�N�0 )�"����
 �1�0_p )�"����


� 6�!k_�
 �6��k�� �C�!�6���� �6������E 6� ���� ��"�0 � ,��!�" ��7 ���<�k�� 6�!"�+   ��

�%&�& .�:% 	0��4!+.  

������ X�]~� .�+6E �& $���� '(% ��� 	��6 �
 �(Pcc) K7 � F24  

 (D. chrysanthemi)	!��6 '(% ��� 	
���" ��*A+ .�
��
 ��� MNOJ &�Z�� $� �&�V '(% � 
�%&�� �+�F .$��+ .�+6 6� $!4
 $� �0 �& =7A
 6� r� �&�)]� � 	
���" MNOJ 	%6 &��:+ 

&�� ) Abdalla 2001 .(  
 $%�
 �& �
 8�����%Pcc �   D. chrysanthemi �	
���" M�OJ &�Z�� 	��%��08��V  .�7 ��

(% � 	!��6 '(% ��� ��
�� �&�)]� � =-�� X�7 �e% 6� 	"� $!7�& �� �+�F '  	��)������
$���� $#���g� �%&�� X��4!+Pcc  =]2% ��!:�� 	��)������ X�7 ����& $� D. chrysanthemi  

&�� .$���� X��4!+ <�k�� ������ .�+6E �& �
 	+ 	��6  =�J $� �%��0  L�V�� X��4!+ =���2j
 '(%)$Z�� � �+�F �� ($���� X��4!+ 	��%��0 � ������ �& �
 �7�� 	��6 . $"��]J �C�^+ .���J $�

 MV� �&�5� .�!2��J �&Succhary,�2j �� �+�F '(%   L�V�� � 1��0Roshodi � Helwa �� 
L��/+ 	+ 1��0   �%�&)Abdalla 2001 .($���� 1�� �� 8�OJ  ��� 	
���" &�Z�� $� �&�V ��*A+ ��


$���� 1�� 1�� 	0��40 � �%&�� )]� '4�- �
�:% 8�
�:+ 	
���" .�)�+ � M�OJ |�% �e% 6�   .  
$���� 1��R�
 �
	� $* ��	;�0��- X��S�dF ,���.���J $�   

P. carotovorum subsp. carotovorum 0 ��%&�� 8�7 8&�& c�(: <�*�� �&  PCR =4� ��
 	S�d!F� �
6�hEEXPCCR / EXPCCF $5gV  ��e!%� '��V �??o�%&�* &�Z�� �� �6�� =4�  

)Kang et al. 2003($���� $� $#�"�j �&   .���J $� 8�7 8&�& c�(:0 �D. chrysanthemi �� �
 ��*A+ 	S�d!F� �
6�hE =4�$5gV &�Z�� $� �&�V  �??o�%&�]% �e% &��+ �6�� =4� .  

��!*�� .&�� 8���
 $� $��0 �� �
 �P. carotovorum subsp. carotovorum �   
 D. chrysanthemi     </% � '(% �)*�+ $%��� 	
����� ��E������ &�Z�� �& ��%     @��)
 �� $*
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$"��]J) Abdalla 2001 ( �9�& </% 1��R�
 � &��& =/��g+����!*�� � ��B��V $��� 6� '+��J    
,��- .�!�� �& '(% C��6 &�Z�� �&    )Karampour et al. 2004( 1��50 =�� �0 H�V& 	���� �

 �e�� ����� ��*A+ '+��J 6�  � �
 </%	+ ��� .   
  

 
  
  

 '#7�–  C�d3+ �6��-��!#"� @�/% PCR	S�d!F� ��
�
6�hE ��  EXPCCR / EXPCCF  
 �B $� =��� 6� :��+ �*)Standard  Molecular  Marker  100bp  DNA Ladder  (  .��!� �g/+ zE �)  $��

	4�+ �
�7 .���J ($���� � Y��+ �Pcc)  =�]^+ �
�7 .���J $� ( �F26 � K5 � B9� F13  � B3 
 �K3 � F6 � B10 � F19� K1 � B13. 

• 8��
& .�:% <�- =+OJ�^#0 X�5gV �8�7 �� ?oo 6�� =4��=�� .  
Fig. 3. Agarose gel electrophoresis of PCR products with specific primers EXPCCR/ 

EXPCCF. From right to left: Standard Molecular Marker 100bp, Sterile distilled 

water, Pcc reference isolate and F26, K5, B9, F13, B3, K3, F6, B10, F19, K1, B13 

isolates.   
 

� =��J�}��V 6� 8&�4!�� � 	!7���� C�S <k  �
��F ��4+ ������ =����+ �& 	2+ ��

&�� .$%��� ��� �&�� ���(+ .��7�� (% ��
	�h�� ' � .���� ��{��+E � �/��-E z��� �& 

K�� �Aj  	
&�"E @�!2
 6� ���
��� ��e�+ $� 	
����� MNOJ ����& 8�:% 6�� .��� ��

$%��� $� 8�� 6� �
  	��
��k 	+ $�S�0 ������ =����+ �& $k ��!2
  �%�7  

) Chase & Broschat 1991 .($+�%�� @�!2
 � '(% L��/+ L�V�� 6� 8&�4!��  ��
 �� 	jOS� ��

 &�� �
��F ��4+ ������ C�!�k)Abdalla 2001.(  
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���
 $%��� 	
����� ��  �!�"�!#� ��
 ��- .�!�� �& '(% �)*�+ � ,                                  l�� 

Y���+Y���+Y���+Y���+        
 X�34S $� $ejO+ =��)85-87 (&�7 $5���+ �2��9%� 1!+.  

  
  

.�
�%��9% 	%�:%:45� $�"� ��/0 123+ ��� � �� � ��6���:* 8�#:%�& �	#7);
 ��
 <(�
6���7 8�9:%�& 
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