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�M =�
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Pectobacterium chrysanthemi�  P. atrosepticum �  P. betavascularum  2DDD*� �DDD�! �

odoriferum. P. c. subsp�*+��  . 2D*� �� 	���� W��X% �?#    2D*� �D�! � �D
     =�DM 2�F�&DM ��D
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 P. chrysanthemi SCRI#4064 )  !� 	#�DDDDDD(��Scottish Crop Research (�  

. c. subsp. carotovorum  UPB 066  P�*�M 29��7� .  2D� +�+ )�/* ��* ��*I �!��"����#� B�7*

          +��+ +��� �������� !� =�� K�� K�� �+ 	���% ]��S '�&%.�K�����&�    	D� 3�D��0�      �D� 2D*� +��

2*���! ��
�� �M�� 2�M�+ +��� ��*I K�� �+ ���.  

=^��=^��=^��=^��    ����� ��
����� ��
����� ��
����� ��
 : : : : 	���# �;����������  �,�- 	���# �;����������  �,�- 	���# �;����������  �,�- 	���# �;����������  �,�- 	�������� 	�������� 	�������� 	��������)���*!�� �2S�()���*!�� �2S�()���*!�� �2S�()���*!�� �2S�()���� �)���� �)���� �)���� �        

        

 2��7� 2��7� 2��7� 2��7�        

         	� ����% �� ,�- 3�E8� 2� 	��������� ]���< K������ !� �&&� ��� ���������� 	�  �&M�� .

     =��< `7* �������� !� =��DD K��     .�Q�� � .��� `
�� �+ �� � 2�M�+ �!���/� ,N�E8� 

   	� 	*��� B��9 ����+ �&M�� .           ��+�D7� ��#�% �������� !� =�� K�� 	�6� ,��6�EF !� 	��

    	� V���#���  ������*I !� �+��!        �*��+ )����" a��b% � )��*��# ,��S 2� �M�� .  K�� =�5< 2�

������ 	*����� .�+��8� ��)host specificity (�� � 2�M��* 	*��&C  ���D�I )�D
�� �c�   	�DM� 

     2DD*� !� ���DD/�� +��DDd% �DD� VDD� )�DD����   2DD*���! �DD� � �DD
 *I ��DD
�DD�	DD�  �&DDM��   

)Collmer & Keen 1986, Fahy & Persely 1983.(  

��+) Dye 1968, 1969 (e&�Erwinia       +�DD� 1�D97% =��D ��D�C 2� �� .   ����D���I =��D

)Amylovora group ( 2DD*� ]��DDM  ��DD
Erwinia amylovora � E. salicis � E. quercina�   

 E. nigrifluens � E. tracheiphila ,   �E. mallotivora  +�� .2*���! ��  ��
Erwinia carotovora 

)E. c.subsp. carotovora,. E.c. subsp.atroseptica , E.c. subsp. Betavascularum, E. c. subsp. 

odorifera E.c.subsp. wasabiae E. c.(2*� �  ��DDDDD
 ,E. chrysanthemi  E. rhapontici   �   E. 

cypripedii ����DDD%��� =��DDD �+ ��  )Carotovora  group (+�+ ���DDDS . N�DDD����
 =��DDD  

)Herbicola group (  2D*� ]��DM   ��D
E. milletia, E.herbicola � E. stewartii � E. uredovora �  

E. ananas =�FN��� 2�"��� �+ �� V�$�% ��f =�� )Atypical group ( 2*� ����+E. dissolvens  

+�DD� .K�DD&g�
+�DDM  )Schaad 1988 (   =��DDDD �+ 2DD� �� 	
�DD� ������DD��� ��DD
��&����  

Amylovora )(non soft rot � Carotovora) (soft rot+�DDDDDDDDDD� 1�DD97%  .K��DD
)���DD��
 �  

Hauben et al. 1998 ) (   #��D% .
�RDM Y�DD(� ��  ��
�D�%�\���* 	S rDNA �@   2D� h�D��� �i 
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j�% K���(� )type strain (   ���D9&� k�Dl<� =�&���* �Erwinia � Pantoea � Enterobacter    �

      =+��*�F k�l<� 2�7� �� 29��7�Enterobacteriaceae 2*�   2*���! � �
 =�� ��
 Carotovora �O� 

E. rhapontici  e&� �+ ��Pectobacterium ���S �*+�+  .2*� ;�* �?DD#  2D*���! � �
    KD�� ��D


."�� ���m% ��! ,��6 2� =��:  
Pectobacterium carotovorum subsp. carotovorum comb. nov. (Pcc) 

P. carotovorum subsp. atrosepticum  comb. nov. (Pca) 
P. carotovorum subsp. betavascularum  comb. nov. (Pcb) 

P. carotovorum subsp. odoriferum  comb. nov. (Pco) 

P. carotovorum subsp. wasabiae comb. nov. (Pcw) 

P. chrysanthemi (Pch) 

P. cypripedii (Pcy) 
P. cacticidum (Pct) 

)�+�� )�����
 � )Gardan et al. 2003  ( �^�#��
 �	��^�#��D( 	(��� ��DNA ����n�� � 

��% 29��7� ��* � 	$�%�&"����#16S rDNA�DDDDDDDDDDDDDDDDDDDDDD�! P&    2*�  P. carotovorum   

  ]��DMP. carotovorum subsp. atrosepticum �   P. carotovorum subsp. betavascularum �   

P.  carotovorum subsp. carotovorum � P. carotovorum subsp. odoriferum �  

P. carotovorum subsp. wasabiae ���
�����  P. chrysanthemi  2D*� �   ��D
P. cacticidum  �

Brenneria ��! 2� �*+�� +��&/�  2*�  ��
Pca  �Pcb � Pcw  aD�%�% 2D� � 2�"�� k�7%�� 2*� 2�   

P. atrosepticum�  P. betavascularum �  P. wasabiae   =�D���*  �*�DM .  oD7" �Pcc  � Pco  �+ 

��! pX( �&*��� 	S�� 2*� .�F�q��)�9��(   )���D��
 � )Samson et al. 2004 ( �D�    P��D�* Y�D(�

 �^�DD#��
 �	$�%�DD&" 	DD(���DNA )^ 	DDDDD#��% 2DD9��7�� RNA S r�@=+�DD� +��&DD/�   �DD*�  

P. chrysanthemi  ��* � )I ��
������ �B. paradisiaca ���� e&� 2� Dickeya �*�DM ]7�&�  .

         *� !� 3�( V� !� `�� .M? 1f���< ��*I B���  .*��&�� �+ ��/�)online ( 2� !�&
  	�(� ��r

.(� =�/* 2�"��? .  

 2*�P. atrosepticum a�( ;�* 	��(�  � =��( s�( ]��<  �	&��!P. betavascularum  2D� 

     ��D&S ��D&mC !��D�* ]D��< )��&<P. chrysanthemi       ,�- 2S�D( 	��D(�  ]D��< )��D&< 2D�

     a�( =��( s�( � ;�* 	��(�      (� t�r � 	&��!      ��! � =+�� �Z�+ )�
�� !� 	d�  2*�Pcc  2D� 

s�( � ;�* 	��(�  ]��< )��&< a�( =��(  	��(�  � 	&��!  !� 	d�(� t�r 	�� 2�# � ;�*

 �	D<��! ,N�E8�    	D� 	D�&�! � 	f�D�   �DM��)Bradbury 1986, Fahy& Persley 1983 .( 2D*�  
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 P. wasabiae      =�DDDD� ;��DDDD�� 	��DDDD(�  ]DDDD��<Eutrema wasabiae  KDDDD �^ �+  

)Goto & Matsomoto 1987(��! �  2*�Pco    Y��D�� ;�* 	��(�  ]��<)Gallois et al. 1992( �

Pcy=��S 	��(�  ]��<  =����� ��  )Brabury 1986 ( �Pct   �+ Y����D� 2S�( 	��(�  ]��< 

 �����I)Alkorn et al. 1991 (.(�.  

2*�  P. chrysanthemi � =+�� ���%�  `M ����+(� �� K�&g�
DD�� )��!I 2* Y�D 	�����M�

  .DD(� =�DDM 1�DD97% ����DD�� 2DD* 2DD�)  Jans & Ruissen 1988, Ngwira & Samson 1990,  

Samson et al. 1989.(  

 ,�- 2S�( 	�������� 	���# ������)Bacterial stalk rot  ( 3�( �+ ��� K�#���i�J  oD(�% 

+�(��  )Prasad (M B���DDDDDD� )Abdullah 1982 .(      �D�*+ h�D7* !� ����D9� �+ ���D��� KD��

.DD(� =+�DD� +��� 3�DDE8� KDD�� 2DD� �+�DD�! ���%��DD9F +���DD� 	DDld� �+ � =�DDM B���DD   

)Graham 1974 .(  KD��� 	#� =�M �
�u =�� `��� ]E" o(��� �+ qN��d� ������ K�� 1�5<

  2g
�� �+ .(�  +�M =�
�/� 1
 K9� )�
�� �� � �
 .� v�F pX( �N�� �+   =�D �D&C �� V

       =��S w*� 2� � =�M �����d# � ;�*    �+ =��% ��   	�  ��I ) ]�DM � .(         ,�DM �Dx� �+ .D(� KD���

      �D�Q�� � =�DM 2�D9�M 	+�D#I ]D8� !� 2S�D( ������� )Hooker 1981, Singh 1990 .(  +��Dd%

���&��DDD�(� !� �+��d� P. chrysanthemi       	�DDD��# +�DO�� yD<�� � =+�D� 2D��0 ,�- 2D� 

DDD���� 2S�( 	���� 	�   =��< ���%��9F �<�9� o���M �+ 2� �*�M �&� +��� 3�E8� K�� 2� �� .

    2*� !� 	���M��� )���� �+    2*� ��! � �
       +��+ +�DDDDDDDDDDDD�� ��DD������ !� =�� K�� ��
  

)Amani 1967, Izadpanah & Masoumi 1988, Banapour & Amani 1986, Bahar & Danesh 1986, 

Arab & Rahimian 1989, Feridooni 1994, Hasanzadeh 1990, 1995, Hejarood 1967, 

Zohourperalak 1998 (�� W��X% =�M 	��(�&M ��������� ,��6�EF +���� 	ld� �+ �	��  �D� 

  2*� 	S���"� 3����   2*���! � �
        	� �DG* 2� � 2�M��* =�M 2�F�&M ��
      KD�� ���&���D(� �(�

2*� 2*� ��! � �D
 �&M�� 2D�M�+ )���� �+ �+�D�! '�D&% �D
 )=�/* �/�&� )����0�.(   

         3�( �+ ��� K�#�� �)���� �+ ������ K����@z             ���D( !�D* .DM+ !� 	*�D�� � �� �&� o(�% 

)Banapour & Amani 1986 ( 3�( �+ e$( ���@� B��� !���M !� 	��Ed� � =�& +��� o(�% 

�M )(Izadpanah & Masoumi 1988.+ �
     �� ���D��� ]D��< �����D� =�DM +�� K�778� =�� �  

 E. chrysanthemi �*+��* B���� )��
 �+ 2� �*+�� K��d% �� )I ,��6�EF !� �+��d� 	#� 
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.M�+ +��� 	���%��Q% ��&���(� K�� 1
 ���n�� .  

  

  
  

  

 ]�M�{,�- 2S�( 	�������� 	���# ������ 1[5< .  
Fig. 1. Symptom of bacterial soft rot on corn stem. 

  

&��      ]��� � ��/�� ���/�[�S ����( ��
��M ]��M )���*!�� )��(� �+ ,�- ./� =��< Wr

	� �M�� .                2S�D( 	��D������ 	���# � +�M 	� 3�E8� K�� `
�� y<�� 2� 	��������� !� 	��

	� �M�� .     	<��! 3�( �+ 2����X���{�@    +��D0 �J{z    D%�� �D6�+ 2    2D��0 �+ �� ,�- ��D


.(� =+�� K�� !� ���( )=�/* �/�&� )����0�.(  

 2*� W�S+ 	��(�&M .�� �?#  2D*���! � �
       �3�DE8� KD�� ��� ��%��D9F tD��b� ��D
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       ��� ���?� 27X&� !� �������� K�� !� 	���&���(�            B�D7* �	$�%�D&" ,��D6�EF � =�DM �!�D(

K�\%��  �!��"����#� ��
��������� � 	#��( ."� ���S 	(��� +��� ��*I 	 .  

        

��������BBBB	(��� 	(��� 	(��� 	(���         

        ���#�D( �+ =��I ]�d� ��
��+!�� 	r����   � ����           ���D( !�D* .DM+ ,�- '���D� !� 

  2%�� !� �+��d%       |D�� ���D��� 1[5< ����+ ��
         �*�DM ]D7�&� =�ZD/���!I 2D� � ���I .  .D��

               ��D� =+�D#I � 1#�D( ."�� K�� !�� !� 	�C�� ,�dXS ������� ]��< �!�(���  �+ � =�D�+�

     �M =+�+ ���S ]���(� ���  V�/% .    ,�DdXS ]���D(� �X7� }I ����7� )+��"� !� e ��   +�DF 

� !� �d� � =+��J =�XS V� �s�%� ���+ �+ �����Z* 27�S+ (Loopful) 	&�%5  ~�# o(�% )I !� 

      ./� o�8� ��� � 2�M�+��EMB oXb�  )streak (��+� .       ��D�+ �+ �����Z* !�� �+ !� e 

°C��        �*�DM �
�Du VD�#��� �RD( 	�&/F�+ �� ���S �% 	�5r +�! w*� �� 	����&���  .  .D��

L#�F   ��!�(�{�                o�D8� ��� q�+�DO� � ��� ���  V�/% �
 !� V�#��� �R( 	&�� EMB   2D� 

            VD� )��D&< 2D� � =�D�+� }�b�*� 	&�� V% V� ���  �
 !� e$( ��M ./� 	XF ,��6

   �M =+�� ���� K���(� .   '��O� �+�J          �!��D"����#� � 	$�%�D&" ,��6�EF � }�b�*� K���(�

��+� 	(��� ��*I.  

 w*� ���*��!I       2S�� )��*��# 	��*��% �!N�%�� ��#�% �;� ����I  a�( ��
     +��D� ��#�% �	&��!

        ;�dr V�* ]�8% �!���( !� =�&&� k��0�%�   � %� � %z  =��� .D�#�d" ����D� !� !� ��#�% �  �!I

   �( !� ��#�% 	��*��%   )^����
 ��Q#)H2S (         ��#���D�
 �1��D( ,�Q#�(��% � K�\�9�( �)��$  !�

          	��D*��% � K�#��D(� ��#���D�
 �2�D(�/* ��#���D�
 �Y����# ��M ��� �x� �)��# ��#�% �K�%N^

      	&��� t��b� |��&� !� =+�Q�(�)      ����#� � 2&��I ��
��(� �	#I ��
��(� ���%����
���� (  B�� 2�

+�M ) Schaad 1988 (�."� ;�O* . ��#�% � K�[��(� ��#�% � +� ]��� �!�%�Q9" .�#�d" ���*��!I

� { )��� B�� 2� !���N��� )Cowan 1965(�M ;�O*� .   2D� ,��D��* k��0� 	��*��% ���*��!I �+

           o�D8� ��� 	D�I wD*� �D�#�% �.����*YDC            B�� !� K�^���$D(I !� =+�Q�D(� 	��D*��% � ��+  

)Dye 1968 (�M =+�Q�(� .��!I B�� 2� ��M K�[!�� ��#����
 � 3��*� ��#�% 	��*��% ���* � 	�"

+���D�
) (Fahy & Hayward 1983."� ;�O*�  .   B�� 2D� �D6�+ 2( Y��  �+ .�#50 )��!I
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��DDD(�()���DDD��
 �  )Suslow et al. 1982(wDDD*� �    B�� 2DDD� v^�DDD% ��DDD��I!+�  

)Rodes 1958 (�M ;�O*� .	� � �!��
 �M� `���!I 0�+ �!��
  ���D� ��l)O/F(   B�� 2D�

t�N � ��
 K() Hugh & Leifson 1953 (�M ;�O*� )Hooker 1981 .(  B�� 2D� !���9�� .�#�d"

 e���DD�)Kovacs 1956 ( �DDM ;�DDO*� .   B�� 2DD� !�&���DD9# )�DD�!I,�DD���#)���DD��
 �   

)Lelliot et al. 1966(K�&�^�I � �+  B�� 2� !N����
	�*��%) Thornley 1960 (	��*��% �  +�DDO�� 

 B�� 2� )�%�% �+ .�(�90 s�".&���)�����
 �  )Klement et al. 1964(  .D"� ;�DO*� . �+

��
��+ �+ �M� 	��*��% )��!I ;�O*� °C �� {�@ � °C�J{ �iB�� !� +�M ) Schaad 1988 ( �

	�*I 2� .R9* .�(�90 	���!�� ����  B�� !� ����%���.&���) Klement 1990 (  �DM =+�Q�D(� .

�*��%��#����
 	�  K�[�%�J) Tween 80 ( B�� 2�)��� � 	S�c��) Missaghi & Grogan 1969 (

   2&��I��(� !5�9�����+ `���!I �           B�� 2D� K�D��*��� � K�D&�^�I ��
 ��#�D") Falkow (  ;�DO*�

."� )Cowan & Steel 1965 .( 2*� ��
������ 	��(�&M .��P. chrysathemi �M� 	��*��% !� 

 + ��&���(�   ���+ �C ° �i�      	� o���M �+ K�&�^�I 2��O% .����S      �+ ��DE� 	��*��% � �!��
{

    	�� �3���*�� �K�#�&�� �!�&D����I    �+ � �!�DDD&�"�� �!���{      !� � 	�6� ���*��!I )��&< 2� ,���%��%

     �+ ��E� �+ ��&���(� 	��*��% 	(���{     3� �,N�D �]D*�%� �!�����({    3� �K�D9�#�( �K�#��D {

�K��( 3� �{      �DM =+�Q�D(� 	D��� ��D�*��!I )��D&< 2D� ,���%��% )Ngwira & Samson 1990, 

Samson et al. 1989.(  

         K�9����� o(�% ,�- ��?� �,�- 2S�( ��� 	��������� ,�Rx� .��{     	*�Q<�D� ;��D�% 

            �*�DM 2�DM�� ]���D(� v�DF ���0 ���*��� �+ � =�M .    !� �Dd��      	D��� VD� 2D�Q
     !� �D��#

� ������ )��9*�$(�( .G�f �� �J  × �	��� �+ =�*! 3��(   =� 2� ���#)whorle (  WD���% =��

��+� .    ���+ �+ )�
��C °��    .��r� � iJ             �*�DDDM ����D�Z* !�� 2D( ,�D� 2D� �D6�+   

)Smith & Burtz 1990 .(2��� )�
�� !� � =+������% 2( ����+ �
����%      �DX7� }I �D� =�DM 	D*!

�
�M )��&< 2� ]���(�	Q&� �Q�(� �M =+ .  

     	�  3^ �+ 	#��( ���&�\%��  !��"����#� ]���� ���I)SDS-PAGE (     ��D&R� �� �+��< .b%

 =�DDM 45DD6� B��	DD��#) Laemmli 1970 (�DDM ;�DDO*�.��DD� 3^ !� B�� KDD�� �+ =�DD&&�  

)Separating gel (%��1����� 3^ �   =�&&�)Stacking gel (%z��+� =+�Q�(�  .w*�    �D� 3^ ��D��I
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 3��8��/J�+  �D�� �!���DD� �DD6) Coomassi blue ( }I �3�*��� �V��(� ��(� �+) �a�%�% 2�

    	�O0 .R9* 2��J : zJ : �J (     RZ*� � .<�( �+ ,�� 2�DD         =�DM +�D� 35D0 �+ ��)  )��D�

w*�(  3��8� �+ 3^ � ;�O*�%���+� �����Z* V��(� ��(�  )Ausuble et al. 1987.(  

   ;�* !� =+�Q�(� ��    ���"�SPSS .8%          =�DM ��� ���&���(� 	$�%�&" .
�RM ;�����*+ !��&�� 

��+� 1�(�%.  

  

O��*O��*O��*O��*2222            

 ./� o�8� ��� ��&���(� 	���%EMB 2�9��� 1G&� 2�M�0 �� 	
�  1G&��* +� ����&�� 

 �DD*+�+ ]��DD/% VDDDD�#��� �RDD( 	�&DD/F�+ �DD� �  )]�DDM� .(.DD/� o�DD8� ��� �DD��&��  

NAS (nutrient agar sucrose)* ���6 �+� �* 2�DDM�0 �� 2�9��� q��R9   2D� � 1G&� 	
� � 1G&�

      �*+�� )�/F�+ ���9��F 2� ]��� ��Q( w*� .    2��� �	Q&� ;� ��&���(� ;��%      v�D8�� �]�M ��

   	� �	X�8� ����^�% ��                    )�D�*��# 2D� �+�DS � 	DQ&� !���D9�� � .DRc� !N�D%�� ������F� �!��


2S��   a�( ��
   �*+�� 	&��! .    D(�90 s�D" )�D�!I �+ .�%zz   �D*+�� .DRc� ��&���D(�  .  KD�� !�

  ��&���(�%�J        � �*+�� !�&���9# ��#�% 2� �+�S %@J  �*+��* ��#�% 3��*� ��*I  .2�
   1��D*I ��&���(� 

        =��� 1��*I ��#�% 2� �+�S 	#� =+�� ��#�% !�%�Q9"         o�8� ��� .*�(���" w*� �DD�#�% �!IKB  � 

   K�[�% ��#����
�J   ]��� ��#�% �  +� )MR (R* �D*+� .         ��D�*��!I �+ ��&���D(� 2D��� K�D&g�
�{ 

 ]�&" �!���N���  K�*NI  +   �+ �!�&��I  	9��          o�8� ��� 	�I 2*��Z*� ��#�% � !�\���*�R��YDC  	Q&� 

�*+�� .  

          1��( ,�Q#�(��% �)��$  !� �&�9*��% � =+�� .����* 2� ,����* k��0� 2� �+�S ��&���(� 	���%

 K�\�9�( �H2S�&&� ��#�% . �
    ��D�+ �+ �DM� ��D�*��!I �+ K�&g º C��{�@ � ºC �J{�i � 

 ]�8%%����( !� =�&&� k��0� +��� ��#�% �1��( ����� � � K�#��(� ��#����
 ����� !� !� �!

�*+�� .Rc� K�%N^ ��#����
 .  

 ]�8% ���*��!I �+%� � %z a�%�% 2� 1��( ����� %@z � %@J �+ � �*+�� .Rc� ��&���(� 

���*��!I            aD�%�% 2D� K�[!�D� ��#����
 � 2�(�/* ��#����
 %zz � %@J   +�D� .DRc� ��&���D(� . 

=�O&   �6�+ P& � �.Rc� )��# ��&���(� %�JK�&�^�I  �+  � .Rc� !N����
%@z ��#�% 2� �+�S ��*I 

Archive of SID

www.SID.ir

www.SID.ir


  ��i

K�[��(�)VP ( �*+��.  

            !� =+�Q�(� �� ��(� ��#�% 2� �+�S ��&���(� 2��� �	�����M��� ,��6�EF �G* !� �+ {  ����� 

�+  �+ �!�����"{   �+ �!���N �!�����( �!���N�{ �+ �!���({	��   �+ �!���{   �K�D9�#�( �!�*��

�+{ 3� �!�R��{ �+ �!�&���{    �*+�� 3���*�� � 3��9�� �!����! .	�  � �
�&S !�  !�#�D
�% �����#� 

%zz  �α –]���  �+{ �D�!����% @J  !�D&�"�� �% iz 3� �{ !�D&����I% �z  K���D9�+ �% zz� 2�D(�/*  

%�z !��#�� �% @J !����( �% zz !�&�%N�  �% @z K�#�&�� �% i  K�#��DZ��I �% zz  3������D( �% @J �

3���9#+% �z 3���!�&�� �% iz  3�D��*+� �% �z   ]D*�%� � �% �z      ��D(� �D�#�% �D� =+�Q�D(� ��&���D(� 

�*+��* .��� !� ��(� ��#�% �� � =+�Q�(� 2� �+�S ��&���(� !� ;���g�
{R* 3���������*+�.  

  

  
  

 ]�M�{{{{����&�� Pectobacterium 	��(�  ]��< ��
	��������  2S�( ./� o�8� ���EMB  
Fig. 2. Colonies of Pectobacterium strains isolated from corn plants with stalk rot symptoms on EMB. 
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      ,����( �,���N �,����" �����* !� ��&���(� 2�
  =+�Q�D(� K��� |R&� )��&< 2� ,�*�#�� � 

�*+�� . 3� !�{ �+ �,���%��%{ �,�*�����N� �,���%��%         aD�%�% 2D� ,�*���� � ,N� �,N��

%iz �%�J �%�z �%iJ �%@z �%�z�*+��* =+�Q�(� K��� |R&� )��&< 2� ��&���(�  .3� !�{ � K�#�� 

3�{ a�%�% 2� ��* K��(%@J � %�z=+�Q�(� ��&���(� �*+��  .  

          �M =�
�/� 	�N�� ���9� '�&% =�M ;�O*� 	$�%�&" ���*��!I P���* �+ .  ����
�RM ;�����*+

    ��+� 1�(�% =�M ��� ���&���(� .  =�� �+ �+ ��&���(� K��) Phenon( �&�"� ���S )  ]�DM� .(

.(� =�M 265F V� 3��� �+ ��
�� !� V��
 	$�%�&" ,��6�EF.  

  

  
  

 

  ]�M�{      ,�- !� =�M ��� ���&���(� ;�����*+  .  ���&���(��  �%��       ���&���D(� � 3�� =��D 2� W�d�� 

�� �% �J�&M�� 	� ;�+ =�� 2� W�d�� .  
Fig. 3. Dendrogram of Pectobacterium strains isolated from corn based on average linkage between 

groups. 
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  3����{ =��  ��&�                ����
�RDM Y�D(� �D� ,�- !� =�DM ��D� ��D������������  ���&���(� 

	$�%�&"        
Table 1. Groupping of Pectobacterium strains isolated from corn on the basis of phenotypic 

similarity 

 

 �
 .Rc� ���&���(� �6�+

=��  

Percentage of 

positive isolates 
)��I ;�*)Test(  

�  

a)��(  

�  

)�(  

                                      ;� ����I w*�  �    wZZ*�                                  Gram reaction)(  J  J  

;� `&���)Y�� � (%                       KOH(3%)                                                     J  J  

�!��
 	� �M�)O/F ((Fermentative metabolism)                                                �JJ  �JJ  

              !���9��(Oxidase)                                                                                 J  J  

                                                              !N�%��                               (Catalase)  �JJ  �JJ  

             	&��! a�( ��
 2S�� )��*��#(Soft rot on potato)                                        �JJ  �JJ  

 !�&���9#Lecithinase)                                                                                        (  zJ  �JJ  

                             !�%�Q9" ��#�%production)                                Phosphatase (  �JJ  �JJ  

                                                                         3��*� ��#�%)production Indole (  ��  �JJ  

�0� +��� ��#�% !� =�&&� k����(!)RSS( substance from sucrose)                   Reducing(   �JJ  �JJ  

���+ �+ �M�C °�� –�@ (Growth at 36-37°C  )                                                   �JJ  �JJ  

���+ �+ �M�C °�J {�i                                                    )(Growth at  39-40°C        �JJ  �JJ  

 ��l0 �+ �M�z%                                           1��( �����)Growth on 5%  NaCl(  �JJ  J  

 ��l0 �+ �M��%                                           1��( �����Growth on 4% NaCl)(   �JJ  ��  

 ��l0 �+ �M��%  1��( �����                                          Growth on 4% NaCl)         (�JJ  �JJ  

o�8� ��� 	�I w*� ��#�%YDC )                  of blue pigment on YDC Production(   J  J  

K�[��(� ��#�%)VP )                                                          (production Acetoin(  ��  �JJ  

+� ]��� `&���)MR                                                                  ((Methyl- red)  J  J  

���� !� !� ��#�%Gas from glucose)                                                              (   �JJ  �JJ  

 )��# ��#�%Levan production)                                                                        (  ��  ��  
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 3����{) 2��+�(Table 1. (continue)                                                                                  

 2�(�/* ��#����
Starch hydrolysis)                                                                (  ��  �z  

K�#��(� ��#����
Esculin hydrolysis)                                                            (           �JJ  �JJ  

K�[!�� ��#����
Casein hydrolysis)                                                                (  @�  zJ  

K�%N^ ��#����
Gelatin hydrolysis)                                                               (  �JJ  �JJ  

K�[�% ��#����
�J     Tween 80 hydrolysis  )                                                 (  J  J  

 !���N���  ��#�%Keto lactose production )                                                   (  J  J  

                        !N����
 �+ K�&�^�IArginin dihydrolase)                              (   �z  J  

                        !�&��I + K�*NI ]�&"        Phenylalanin deaminase)                (  J  J  

                       !�\���*�R�� 	9��+Deoxyribonuclease )                               (  J  J  

                                                    .�(�90 s�"Hypersensitive reaction  ) (  ��  �z  

��� .*�(���" w*� ��#�%KB )                           Fluorescent production on KB (  J  J  

          ,����* k��0�Nitrate reduction )                                                          (  �JJ  �JJ  

                         !I =���Urease production )                                                (  J  J  

 ��#�%H2S  )��$  !� production from pepton )                                        H2S(   �JJ  �JJ  

 ��#�%H2S        ,�Q#�(��% !� H2S production from thiosulfate)                         ( �JJ  �JJ  

 ��#�%H2S   K�\�9�( !� H2S production from cysteine )                          (    �JJ  �JJ  

 Y����# ��M ��� �x� :(Litmus milk):                                                           

 )�M ���(�Acidification)                                                                       (  

  

�JJ  

  

�JJ  

                 2�b# +�O��                                               (Coaguation)  �JJ  �JJ  

                                                 Y����# k��0�(Reducing of litmus)     �JJ  �JJ  
K��� |R&� )��&< 2� K�^���$(I !� =+�Q�(�,!� �   

lization of asparagin as a carbon and nitrogen source)  

z�  

  

�z  

  

	&��� |��&� !� =+�Q�(�                              :(Carbohydrate source utilization):   

�+{ ����(D-Glucose)                                                                                

  

�JJ  

  

�JJ  

�+{ !�����"(D-Fructose)                                                                            �JJ  �JJ  

�+{ !���N�(D-Galactose)                                                                          �JJ  �JJ  

 !�����((Celobiose)                                                                                      �JJ  �JJ  
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 3����{) 2��+�( Table 1. (continue)                                                                               

 !���N(Lactose)                                                                                          �JJ  �JJ  

�+{ !���((D-Sucrose)                                                                              �JJ  �JJ  

�+{!��� 	��(D-Melibiose)                                                                          �JJ  �JJ  

3�{ !�&���(L-Rhamnose)                                                                            �JJ  �JJ  

�+{ !�*��(D-Mannose)                                                                                �JJ  �JJ  

�+{ !�R��(D-Ribose)                                                                                 �JJ  �JJ  

�+{!����!(D-Xylose)                                                                                  �JJ  �JJ  

                                                     K�9�#�(                   (Salicin)   �JJ  �JJ  

 3��9��(Glycerol)                                                                                  �JJ  �JJ  

3���*��(Mannitol)                                                                                           �JJ  �JJ  

 !�#�
�%(Trehalose)                                                                                      i�  J  

α{]���  �+{ ��!����α- Methyl D-Glycoside)                                          (  �JJ  J  

 !�&�"��(Raffinose)                                                                                         �JJ  ��  

3�{ !�&����I(L-Arabinose)                                                                               �JJ  @�  

 K���9�+(Dexterin)                                                                                      i�  J  

 !��#��(Maltose)                                                                                              �JJ  J  

	��  !���!(Melezitose)                                                                                      �  J  

!����((Sorbose)                                                                                             i�  J  

 2�(�/*(Starch)                                                                                                �JJ  @�  

K�#�&��(Inulin)                                                                                                ��  J  

!�&�%N� (Palatinose)                                                                                         �JJ  �z  

K�#��Z��I(Amygdaline)                                                                                   i�  J  

 3������((Sorbitol)                                                                                        �JJ  J  

 3���9#�+(Dulcitole)                                                                                       �z  J  
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 3����{) 2��+�( Table 1. (continue)                                                                                

 3���!�&��(Inositole)                                                                                        �JJ  ��  

 3���*+�(Adonitole)                                                                                         z�  J  
 3�����������(Meso-erythritol)                                                                           J  J  

]*�%� (Ethanol)                                                                                               �JJ  ��  

 ,���N(Lactate)                                                                                                 �JJ  �JJ  

,����"(Formate)                                                                                           �JJ  �JJ  

 ,����(Citrate)                                                                                         (  �JJ  �JJ  

,�*�#��(Malonate)                                                                                         �JJ  �JJ  

3�{ ,���%��%(L-Tartrate)                                                                             �JJ  ��  

�+{ ,���%��%(D-Tartrate)                                                                           zJ  J  

 ,�*�����N�(Galacturonat)                                                                        �  �JJ  

 ,�*����(Gluconate)                                                                                   zJ  i�  

,N��(Malate)                                                                                               �JJ  ��  

 ,N�(Galate)                                                                                              �z  i�  

3�{ K��((L-Serine)                                                                                      ��  �JJ  

3�{K�#�� (L-Proline)                                                                                     �z  ��  

  

      	�*I 2� .R9* =�M ��� ���&���(� 	���%  ���I �����%���DD	9     ;��7� K�9�����*� � K���(

     	D�*I 2D� .R9* �    �K�D9�������% ��D���%���        �D(����I �K�D9���*�� �K�%�#�QD( �K�D9�����&��K 

 	DD9��+ � ]DD��&Q����� �K�D(���� ��(� �DD*+�� Y�DD90 K���DD( . 2DD� .RDD9* ��&���DD(� `&DD���

 ����%��R��*I);��7� ( 3��� �+�.(� =�M 265F .  

 2*� 2� 2� 	���&���(� 2���P. chrysanthemi   �+ �DM� 2D� �+�S ��*�M =+�+ .R9*  °C�i � 

    �+ ���&�������
 !� ��(� ��#�%{ �� �3���*�� �!�&����I	 �+ � K�9�#�( �!�&�"�� �!���{  !�����D(

            o���DM �+ K�D&�^�I ��#����
 2� �+�S K�&g�
 � 2�M��* �� K�#�&�� !� =+�Q�(� 	��*��% 	#� =+��
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	� �*+�R* �!��
 .  

  

3����{	�*I 2� .R9* �������������  ;��7� ���&���(� �6�+   ����%���  
 Table 2. Percentage of Pectobacterium strains resistance to antibiotcs   

 

  

	�*I ;�* V�%��� )Antibiotic(   

 ���&���(� �6�+

=�� �
 ;��7�  

Percentage of 

strains resistant 

in each group 

  

  �  

a) ��(   

�  

)�(  

K���( 	9���I(Amoxycilin)                                                                         �JJ  �JJ  
 K�9�����*�(Vancomycin)                                                                            �JJ  �JJ  

 K���(���(Oxacilin)                                                                                      i�  J  
	&   K���((Penicillin)                                                                                     i�  J  

	$�I  K���((Ampicillin)                                                                                 i�  J  
K�9���������(Erythromycin)                                                                          J  J  

K�%�#�Q((Cephalothin)                                                                                    J  J  
K�9����\* (Neomycin)                                                                                   �z  J  

�� K�9����*(Kanamycin)                                                                                J  J  
]��&Q�����(Chloramphenicol)                                                                            J  J  

K����(���% (Tetracycline)                                                                                J  J  
V�9����#�* ��(�(Nalidixic acid)                                                                       �z  J  

 K�(����I(Amykacin)                                                                                   J  J  
K�9�����&�(Gentamicin)                                                                               J  J  

	9��+ K���((Doxyciline)                                                                               J  J  
K�9����� ��(�(Streptomycin)                                                                        J  J  

K�9�������%(Tobramycin)                                                                              J  J  
 K�9�#�Q((Cephalexin)                                                                                J  J  

      �+ !� =+�Q�(� 	��*��% =�M ��� ���&���(�{    !� � 2�DM��* K��D� |DR&� )��&< 2� �� ,���%��%
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 3� �,N�{ 3� �,���%��%{      a�%�% 2� K�#��  � K��(%��  �%��  �%��   � %�z  )��D&< 2� ��&���(� 

�*+�� =+�Q�(� �K��� |R&� . K�&g�
�� %M� 2� �+�S ��&���(��*+�� ]*�%� ��� �.  

 ���+ �+ =�M ��� ���&���(� 	���%°C  �J {�z   =�Df �+ 	��D(�  +�DO�� 2� �+�S    ��D


a�(  ���+ �+ � =+�� 	&��!°C ���*+�� ,�- 2S�( �+ 	���# 1[5< +�O�� 2� �+�S .  

 ���&���(�CD12, CD11, CD8, CD7, CD4    VD� ��D����S ]D8� �+ ��&% 3�� =�� 2� W�d�� 

 DDS �DD*��       +���*��DD(� ���&���DD(� �DD� 2DD9��7� �+ 	DD#� �&�DDM�+ ,��DDQ% �Z��DD�� �DD� ��  

 Ecc UPB 066�  Ech SCRI# 4064�*+�+ )�/* 	�� ���%��Q% .  

 ���&���(� �!��"����#� B�7*CD15, CD13, CD5, CD2  �D� � �Z���� �� ;�+ =�� 2� W�d�� 

 +���*��(� K���(�Ech 4064�*�M 29��7�  . ���&���(�CD5, CD2  ����+ ��&���D(� ���( 2� .R9* 

  K���(� !� ��/�� ��S �*�� V� ��&���(� 2�7� � =+�� ����S �*�� V�CD5�&�M�+  . �+ ��&���(� K��

+���*��(� K���(� �� 29��7�  Ech 4064 �&�DM�+ ,��Q% ��S �*�� V� ������S ]8� �+ )  ]�DM

� .(  

  

y8�y8�y8�y8�   

         +�+ )�D/* =�M ��� ���&���(� 	$�%�&" ,��6�EF   2D��
 	DZ       ��
�DDD�&���� =��DDD k�D�

VDDDD���#���   )Pectolytic erwinias (	DDDD� �&DDDDDDDDM�� )Jans & Russin 1988,   

Perombelon & Vander Wolf 1998, Smith & Burtz 1990, Thamson et al. 1981 .(  �D�  1�D(�%

      � =�M Lb/� ��&���(� K�� h�R%�� �;�����*+     �&�"� ���S =�� �+ �+ .��&���(�   3�� =�� �

 !� ��#�% �K�%N^ ��#����
 �K�9��������� 2� .�(�90 �,�*�#�� ��E� �!�%�Q9" ���*��!I �+

!�&���9# ����� !�)%zJ ��&���(� (3��*� �D�#�% � )%����&���(�  (K�&�^�I � �+  2*� 2� !N����


P. chrysanthemi �&�M�+ .
�RM  . ��l0 �+ �*+�� �+�S ���%z �D����   ��D(   !� � =+�D� �DM� 1

      �K�#��Z��I �!��#�� �!�#�
�% �3������( ��
�&Sα {       �&&� ��#�% ��(� !�&�%N� � ��!���� ]��� 

         D&&� k�D�0� +��� ��#�% 2� �+�S =�5d� �D     !���D( !� =�)RSS ( �D*+�� .     2D*� 2D� K�����D&�   ��D
  

P.  atrosepticum � P. betavascularum  ��! �  2D*� P. c. subsp. odoriferum    �D*+�� 2�RDM �D�*  

), Thamson et al. 1981 Gallois et al. 1992 .( 2*� �� ��*I ,��Q%Pa  ���+ �+ �M� ���*��!I �+ 
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°C �� –�@              +�D� K�D%N^ ��#���D�
 � 3������D( !� ��D(� ��#�% �  .         !� ��D(� �D�#�% �D� =�5Dd�

         2*�!� ,����( ��E� � !�&�"�� �K�#�&�� �!�����( �3������(Pb �*+�D� ������ . �� ��*I ,��Q%

��!    2*�Pco  #�% �+ �      3� �,�*�DD��� ��E� �K�#��Z��I !� ��(� �{  �+ �,���D%��%{ ,���D%��% 

)zJ %��&���(� (     	� o���M �+ K�&�^�I 2��O% �  +�� �!��
 . 	�* �?#         +��D� �+ .D�dr�S �D� )��%

+��* �G* ���u� ��*I 2*� ��! �� 2*�.  �%��D� � .��D(� ) Smith & Burtz 1990 (  !� K���D(� �+

         ���+ �+ 2� �*+�� 	��(�&M �� V���#���  ��
��&����°C �� {�@         �D�#�% 2D� �+�S � =+�� �M� 

 k��0� +���           !� ��(� ��#�% 	��*��% 	#� �*+�R* !���( !� =�&&�α {      �� !�&�%N�  � ��!���� ]��� 

 �&�DM�+ .      2D*���! 2D� �� ��&���D(� KD�� �D�*IEcc  D*+�+ .RD9* �. ���D*���  )Jovanovic 1998 (

     2*���! 2� W�d�� ���&���(�Ecc             !� ��D(� �DDDD�#�% 	��*��% ]�#+ 2� �� )�+�Z���"I !� =�M ��� 

 =�� !� ���� )�9��% V� )��&< 2� �!��#��Erwinia carotovora  	"�d� +��.  
  

  
  

  

]�M�–    	#��( ���&�\%��  �!��"����#� B�7*            	D�  3^ �+ ,�- !� =�M ��� ;����������  ���&���(� 

 ���I 3���%���V
�C   ���&���(� B�7* ]��M �
  
1, CD12;  2, CD11; 3, CD8; 4, CD7; 5, CD4; 6, Pcc UPB 066; 7, Pch SCRI# 4064; 8, CD15; 9, CD13; 10, 

CD5; 11, CD2   �&�9
  

Fig. 4. Electrophoretic profiles of cell proteins of Pectobacterium strains isolated from corn in 

polyacrylamide gel. Strains were 1, CD12;  2, CD11; 3, CD8; 4, CD7; 5, CD4; 6, Pcc UPB 066; 7, 

Pch SCRI# 4064; 8, CD15; 9, CD13; 10, CD5; 11, CD2. 
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6Q   !� =�M ��� ���&���(� ��m�� ,� )����� K��29��7� �+2*� 	S���"� 3���� ��    �D�! � �


2*�          �D�#�% � 2�D(�/* ��#���D�
 �,����" � ,�*�����N� !� ��(� ��#�% �+ =�M 2�F�&M ��


��0� +��� �!�%�Q9" 	� )��# � ���� !� !� �!���( !� =�&&� �M��.  

��(��   K�� ���&����M��� ,��6�EF �G* !� =��� �� .
�RM K���/�� 	��^�#����" � 	  2D�

 �&�M�+ �Z���
 .#�    2*� �� 	���� W��X% 	     2D*���! � �D
       ���  =�DM 2�F�&DM ��D
 �D��������� 

�&�M��* .�K�����&� 	�*  )��%  .�dr�S ��      ��! �� 2*� +��� �+    ���u� ��*I 2*�  +��* �G* .  .#�0 K��

	� K���&�� m% !� 	M�* �*��%� 	�x��� ���? ��( genetic variability) �" ��D
�����"   � 	��^�D#���

�M�� 	[����M��� )Jovanovic 1998 .(     2D� WD�d�� =��D �+ KD�� ���&���(� +�� 	� 3���0� ��?#

�&M�� ����� 2*���!.  

       2D*� 2D( ����D�� 2D� ;�+ =��D ���&���D(�P. chrysanthemi (Pch)   �*�DM =+�+ .RD9*   

 Thamson et al. 1981) Gallois et al. 1992, Jans & Ruissen 1988,  Samson et al. 1989 .(  ��D


o�8� ��� 	�I 2*��Z*� ��#�% 2� �+�S ��&���(� !� V� YDC    �D�#�% 	��D*��% 	DZ�
 	#� =+�R* 

  �DD� �DDG* KDD�� !� �?DD# ��DD*+�� ���+ �� ,�DD*���� !� =+�Q�DD(� � !�DD��N !� ��DD(�Pch  ,��DDQ% 

�&�M�+)Thamson et al. 1981, Dye 1968 .(�%N�  !� ��(� ��#�% K�&g�
 2�(�/* � 3���!�&�� �!�&

      +�D� �D�m�� ��*I K�� �+ .     3� ��DE� 	��D*��% �+{    3� � K��D( {       �D� 2D� �D*+�� �D�m�� K�#��D  

	� ,��Q�� ��* 2( ������ ,��6�EF �M�� .  

Ngwira &Samson 1990     )�DDD�!I �+ 2DDD� �� ,�- !� =�DDDM ��DDD� K���DDD(����C

�I�	 K�* �+       ./
 ����� )��&< 2� ��*+�� ,��Q�� !N����
         =�DM ��� K���(� 2( ��* � 	"�d� 

  !�Kalanchoe                   	D"�d�  2D* ������ )��&< 2� �+�� ,��Q�� ���?� )��!I �+ .Q
 ������ �� 2� �� 

�*+��*.  

     �.DD(� 2DD�"� ,��DD6 ��DD�u � 	*��DD��" oDD(�% 5RDDS 2DD� 	%�DDd#�X� �+ K�DD&g�
   

(Feridooni 1994, Zohour 1998) ��6�EF 2� =�M Lb/� ��������������  , D�  !� =�DM ��

a�(    .��% Wr�&� !� 	&��!           2D*� 	S���"� 3���� �� 	���� W��X% Y��" � ]��+�� �2����0    � �D


2*���!  �*���* �
 .   |�� ,��6 �+ K�����&�          �+ tD��b� ,N�DE8� !� ��/�� ���&���(� ���I

	� 3���0� 	����% ,�d#�X� ;�O*� � Wr�&� ���( ��* 	"�d� �� ����� 2*���! )���� +��+.  
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              !� �+�D�! '�&% ��* 	#��( ���&�\%��  �!��"����#� B�7* �G* !� �2d#�X� +��� ���&���(�

  �*+�+ )�/* +�F .       q5��D� 	D#� �&�M�+ 	�� ����
�RM +���*��(� ���&���(� �� ��&���(� !� �+��d%

 �*+�R* )�9�� .           �7* ��&�M�+ ,��Q% �Z���� �� 	$�%�&" )��!I �&C �+ 2� ���&���(� K�&g�
 B

"����#��  �!�I  ��%��Q% ��* ��*�   +�+ )�/* �� 	 .         +�O�� 2� �+�S ,�- !� =�M ��� ���&���(� 	���%

�*+�� ,�- 2S�( �+ 	���# .  

  

	*�+��S	*�+��S	*�+��S	*�+��S        

                 ���D� !�D�* +��D� ,���R�<� !� 	/b� K���% �r�F 2� )���*!�� =�Z/*�+ 	/
�n  ����M !�

+ 2��  ;��< =��/*�+ 	��M��� =�� � `
�n  K�� ����� 1
��" �r�F 2� Y��� .���% =�Z/*�

	� 	*�+��S � ��/% �!��"����#� ,�/���!I ,�*���� )+�� +�M.  

|��&�|��&�|��&�|��&�        

 ,�8Q6 2� 2G05� .��(101-105)+�M 2d���� 	9��Z*� K�� .  

  

  

 )��*��Z* 	*�/* :               �D��+ � >�D� ��?� � 3��* 2��% � 456� ,�7�78% 29(:� ��*���0� 1�0�

.�/0     � `b� �)����0� 2#�     =�Z/*�+ ��!���/� ;��< =��/*�+ �	�M�$
�

 )���*!��  
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