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  Erwinia amylovora هاي جدايه يپيو ژنو ت يپيفنوت يهايژگيو

  شيرازدر از ميزبان هاي مختلف 
  

 *2يد محسن تقويو س 1باخداشهرزاد توكل
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 � ��	 ������� ���� �����	
 � ���������������� �����	
 ��  ��!��	
��	"  

)#$�%�
 &%��' :�(/�/*( + ,%�-' &%��' :././*((  

  دهيچك

  

 ��� �����	
 	���� �����  ��� ���	�� ������ ��� ������ �	�� ���!� "#�$� 

%�� &����� � � '$�
	( ��	) '���� ����*  +���� ,�-( � .�/�-0  ,1�2 ,3����

.4�54 ���	�+ '�. �'7 89:� ;�< ��'=�.� 	�>��+ 9��� ��?�@� � ���81>,��A� ��(2 +�: 

8
�� ��:+ 2&��2 B���	� � �'7 ���C�:+ 	�>�� ���'4����+��$�, .�&��$0  

Erwinia amylovora !1��'4'� ���� D. �'7�. E�F� 	G4 � �:���$
 ���H,� *���5+�,� *

�'4��  ��=I)DNA JK��E�F��� 	(��2 ��LM �� �'� 	, A/B N4 O$>�� ����	�+ 

�P,  �	�(PCR) �Q�F@� � ;E�M R�S4 T�$� �  O$>��rep-PCR  	(��2 .� ��REP* 

ERIC  �BOX �S� �����'$�
	( ��	) .U. �>.� �'7�.9$� V	( �:,U>� *�9$� �', Q���> *

� � 8WJ�, ��:+ ������+ '4��� .��+ @����(2 81> ? �A�,� .$(	P�:+  X'@� *�	( *Y�	�

�� � Z4� V	> �+ @�� ?CCT .$(	P�:+ �2, />��M �� Y�	� *Z4�.� � D!1��'4�	> ��N. 

�'7�.� .� ���) �:���UM Y�
 O$>�� ��N�C�� *&���� �� 8��Q[ X�\ *&��C '�C�� *�� '

]�����C�� � ��M� ���� '�^�C� '4��� ���>�� � �'$$>, :�_��'7 � `�.C�� .� ���) �:� '

4�'34�. �� 8$����
+ @��? 81>YDC: *�C��'�]�� a�: *��C��'��Q[ a�C�� *���UC '� *�$

 �� '���b 7��. B��U�� C�� ������ ''4��W4 2 .�'7 	J>��. � �( '0�F� &��2 �� �:

'4��� &�14 8WJ� O$>�� a>��(. �� ���.4, ��+ ���4�:+ ���-( � .� *%, /�-0 

c	� �� ,('�K1�&'� ,��F0	� � �: V�c	��: .�9: .� � dP ���� �� � '� ��N�.4, 

�����:+ �-( B��4, .KC�:+ ���)�+ �� ��M�4 e�	#� �� ��.� ���.4, � �'���	( ��N�'.  ��

&��2 PCR�'7 V�5� *�.&��2 B��� 	� .> �:�:+ �>��+	+��5�� � ,��$�.� ,��&��$0  

E. amylovora !1��E�F��� 	(��2 897 �� '4��� �'� ���� D, A/B =I).  ��G�4� ;��)

�fff �� 897+ �� C���'4�	> '. O$>�� ��rep-PCR ��'7 ���.� �54� B��� 	� .> �'$

&��2�:+ 	�>��+��$�,� *���5+�,� N4 O$>�� ���	�+ �P,.� �	�&��$0 E. amylovora 

!1���9�� ��=I) '4��� �'� ���� D'4�	> '�C�� ��'4� g�@C � ,�� .��4�aN� � ;E�M h� .

�@� ���2 ;���� +��&�14 �: �'$:� 5:�3 �'7 &����.�:+ ��	�>�� �&��a�� � +���!� +�: 

,�'���.  

  

  .��%* )-�,* �.* ,�� *, 1�2��Erwinia amylovora3 :هاي كليديواژه
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  مقدمه

�� � ���� � !�� "#$ �%&'��  � �(	%& �)� *+

�
&,- .�/+012 3,� *+4�,� � �	0�%&'�� �	0 �&5

��� 6&78%9� �
+9�� %+9�� %&';9�% .�� �/ �%&'�� �	+

�� %�,= >&?&� %9 ���/+01 &�+ �7���1 %�@>%&�8 2��/

 >A�B�� � >&?&� �� �
+0C- D�&E0�? � ��F�� �&5

�� 9%+� �?&� 9*&�(Vander Zwet & Bonn, 1991) .

�%&'�� *+ �G	 �%&'�� �	+ �H0�+ 6&78%9 3,� �&5

!�� (Malus spp.)2 ���� (Pyrus spp.)�� 2 

(Cydonia spp.)  I���� ���H �7�	* 6&5&�� �80� �

�� J�+ %9&E �%&'�� �	+ D�&K �07/&� �L� 9�;  

 *+ .��M�� 
���  �� N�)7� �5&����  *+ O�-  

9+�
&8� 6&�80��� (Rosaceae) 0	* P&�'K � 9+�
&8� 

(Maloideae) �	&'
 �9�L$ +% .!�� �&Q �	+ &����� 2 2

4L+RL+* 2��&7
&/+0�1 2�� �5�/ S&'� � J#80�; 2 6+��K

3,�6&�R�� �	0&5�%&'�� �	+ � ��; T%+R�J�+ 

(Vander Zwet & Keil, 1979) .  

 �%&'�� �	+ D�&KErwinia amylovora (Burill) 

Winslow et al. 	07U&� "� ���� V0�2 ���� � DG; �+

9+�
&8 �� N�)7�� �� ��&	07/&��07
+�;&� . �G	 *+

��R	��	+ 0�%&'�� �	+ 3,� �&5 � >&B(#� �/ J�+

 2J�+ J8+��G	 � 6&�G	 &�
9 W&�
 V&' %9 6$ >&�X

���	+�- ��� %9 0F	9 >%&CK�� �07/&� �	+ �&5�	+ 3?% 

��; +�- �
&�R�� �H *+ �/ 9�-� �
+��H >�&� �
+

9%+�
 .J#F
+�G�7
Y �%&F
 �Z� *+ �	+�-  

E. amylovora �� *+ �/6&�R���� N@&�� %9 [�7(� �&5 

&G	0�$ �&'; �%&/ 2\'- +9&
&/ � ��L*��
 ��; �%�$  29��

��  4'/rep-PCR 6&���	+ 0��� �7G
 6�H 2�;&�Z� %

�	+�- �	+ *+
�F'5 &5� �^ ��� %6&#
�
9+9 

(McManus & Jones, 1995) .���_'5 J#F
+ �%&F


 �G�7
Y�` *+ �	+�- E. amylovora / *+ �/ �&5%�#

�� [�7(� ���$ J�9 &1 %&��� ��G; ��H R�
 9��	 ���

6&#
 +% 9+9 (Rico et al., 2008) .  

�#$ �F78�� �%&'�� 6+0	+ %9 *+ DCE & �&� 

�`^Z �����a
0E �%&'�� 6+��K 6��/+ &�+ 9�� b0a� �+

��3,� 6+��K�%&'�� �	0 ��% ��� 6&78%9� �
+9%+9 

�� � ���� Dc� � da� %9 T07�� �&Q %9 %�#/ >&?&

+ J�(Ashkan, 2006) .��L�+ �%&'�� �	+%&,� %9 2%&� 

�`^Z D� *+e0� � &578�� �&5� �a�� *+ ����� 

 f�� g0/ 6&?0�Zakeri & Sharifnabi (1991) 

\'- �; �	&�&�; � �%�$. Mazarei et al. (1994) 

��� 6&78%9 ��% +% �%&'�� �	+ J�)h�� �
+9 %9 %+9

7�+6&6&i	&�%j$ �&5  %+0E ��%0� 9%�� �	�RE � ��0?

�
9+9. �07/&� �	&�&�; J,- +% �G	Y�L�0� T�% �  

E. amylovora  � !�� �#$ �F78�� �%&'�� D�&K

�� ����%&/ �
90� )Mazarei et al., 1993.( Afunian & 

Rahimian (1996) �	+�- �
+0	+ �&5E. amylovora �� 

6&78%9 *+ ���$ J�9 ����  �%&'�� �� �7C� %+9 �
+9

 2�	&�'�;��� >&�X�B8 m&�L *+ +% �#$ �F78��

��	&�� 35 &� ����01 *%�n�07GL+ � �G	Y�L�	R�n�
90/. 

Sahandpour & Ghasemi (2004) 3	�K  �%&'��

 �G	 %9 +% �#$ �F78�� 6&78%9 ��% *+0�; >&?&� *+

 ��% ��; �
��1 ��	&1�  ���� R�
 � 4L&�/��5&#� 

% >&�X�B8 ��%0� �� �-� &� � �
90/	J(�&�;�  �

�	+�- 4	Y�L�	R�n� D�&K �07/&� 2&5�%&'�  o�(#

�9+9 �;.  

�
�'
 %9 �	9%�0n 08+�+ *+ �/ �� � ���� 2!�� �&5

 �&� %�	0,; & �&��`Zp  ��`Z^ [�7(� W&�
 *+  0,;

*+0�; �&�� .(� �� �	90� D�7�� *+0�; �&F#
+9 �G;R1

K3	� �n�G; ����G#8&52 ��,Ee0C�% 6�; �+ � &5

e0� 6�; 6+R	�$ 26$ q+0@+ Jn&����� � &5 � r%&
 �&5

��5&#� 6&78%9 �� %9 �s'X >&�;0 � 0G
&;*�0� 

�	90� . t�E� � 6+0	+ %9 �%&'�� �	+ Jn0#�1 �� �-� &�

q+�5+ &� 0h&Q N��� 2r%&n 6&7�+ %9 6$  � �*&�+�-

'�� D�&K o�(#��� 6&78%9 �#$ �F78�� �%&� 

�
+96&�R�� ��% %+96��*$ r&�+ 0� [�7(� �&5 �&5

�	&�'�;��� 2�G	Y�L�	R�n2 �%&'�� &� �L�GL�� � �	+*

��+9 ��%0� 2�X&B78+ �&50�*&?$ *+ �9&�7�+�  � �
&�R��

�%&'��6&�R�� ��% �%&'�� D�&K �	+* [�7(� �&5

9+�
&8 �� N�)7�� � ���) � ��+*% �u��
Y t�

�	+�- &5 ���6&�R�� *+ ���$ J�9[�7(� �&5  �9&�7�+ &�

 *+rep-PCR Jn0	v1 >%�X. 

  

  ها مواد و روش

 ���������	
� � �	���  

 �&� �	9%�0n 08+�+ *+�`Zp  �&� %�	0,; &�`Z^ 
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  !"#$ � �%&' ()"$: ��*�����%+ ���$ "�, � ���$"-. /� /� ...  �� 

��� >&?&��  D�&; *+0�; [�7(� N@&�� %9 \E+�

+%�X 0,; 26+0'H%+���2 &F-&� � V%+ �&F�+�8 �)�G#
+9� 

�*%�&#/ (!�� 6&78%9 *+ � ��7n0� %+0E �	9*&� 9%��2 

 �+%+9 ���� � ��3	�K �
�'
 �#$ �F78��%+90��  �

���/ 6�%9�
�; D�7�� �&F#	&�*$ �� �G�7��1 �&5 .  

  4	 *+ �9&�7�+ &� 2�%&'�� D�&K �*&�+�- �+0�

Jn&� *0� *+ �&)aE 6�07� �
&C?&� �_�E � 3L&� �&5

�L$�	90� +�- ��a� �
��K�h 6��� �9 . Jn&� V0� �9

 ��&Q 6�07� �L%+ 4	 %9 �9�L$��� ����I$ 07�L 0a��

4	 >�� �� 6�7u1 �X%9 4	 � 6�07� ��% JK&�

6&G �&F7�9 &� ���59^�  %9 J#�0� � Jn% J/0Q

�9+9 %+0E ���E9 �; .�� 6���
&u��� &� ���$ J�9

�� � w�L *+ �9&�7�+�% �a8 T�% %&�+ J#/ f��� �

+v?�	 (NA) �9+9 J#/47# � �; S&+ �&�9 %9 &5

�
�; �%+�,F
 . *+ �)�M���Z JK&�2 ���01 4 �&5

�;&Q &� �0�; & V0/ x
% �� 2S+0� 24H�/�  �� q&X

oL&8 �+0� � I&(7
+ I��� � 90� DG; �%&��9 2�*&�

 J#/ f��� ��%NA ���9+9 J#/ fa(� >%�X 

�
�; . ���-� &#
6��59� +�- >&B(#� � y#��	� &5

���;&�.  

  

  

 1�%+�2 ���%+34-� � �'
�� �56&"7 /���' (�8 /�

���� �"�� �6&�� �4$9;���	 <�6=� >?-� ;� �%	 �%+���  

����� ���  ������* 
����� ���!���"� 

Q3  �#Q56 �� ��"�$ ���%� 

Q61  �#Q64 �� !&���'* ��+'��� �-��� 

Q71  �Q72 �� ��� ��.���/ �-��� 

Q81 �# Q88 �� ��"�$ ���%� 

Q91  �#Q93 �� ���0 "1	 

Q101  �#Q103  �� ��"�$ ���%� 

A11  �#A14 2�3 ��"�$ ���%� 

A2  2�3 !&���'* ��+'��� �-��� 

A41  �#A43  2�3 ��"�$ ���%� 

A51  �A52 2�3 ���0 "1	 

P11  �#P17 4�56 !&���'* ��+'��� �-��� 

P21 � P22 4�56 ��"�$ ���%� 

P3 4�56 ���0 "1	 

* )A :�����  ���	 
�� �� ���� 
	 �� ���P  :�����  
	 �� ���

 � ���� 
�� �� ����Q  :����� �� 
�� �� ���� 
	 �� ���(  

 ������� ������� ������	
� ��  

	+�- J�5 � D,H 9+�)� \'- *+ ��; �%�$

��6&�R &5� &�� %9 [�7(�; [�7(� N@� �+%+9 �U *+0

���01f��� ��% V0/ � I��� 290� 2S+0� �&5 NA  �

���01 3/ ��$ �&5�;&Q &� S+0� 2x
%�  ��% o(#�

 J#/ f���CCT 2  *A&&/ 2���� *+���/+ 2���� V0�

�� 2JCc�78+ �*+�5� S�n .�/+� 9&i	+ �� %9&E � �%&

�� 2�
9�� 6�� %9 J��&�Q&(7
+ ���	&'
 6+��K � I

6��*$vs � �	&�'�;��� 2�G	Y�L�	R�n �&5	� +�  0�

T�% r&�+ &5� 07U&� 9%+�
&7�+� �&�;� ��5&� �% �

&,
$ �; V&i
+ (Dye, 1968; Fahy & Persley 1983; 

Hugh & Leifson, 1953; Schaad et al., 2001; 
Klement et al., 1964).  

����� ����	��	�   

9+�)& 4	 �&,
 �  �L&� �9 ���� � �� 2!����, 

6+��� �� � 0G� z&8 ��&Q e%R� �L&�� �&5  

��%� 
&(�� %9 � D�7�� ��;� �&�� .(� �G;R1

�
�; �%+�,F
.  J#/ *+�Z 7K&�� �	+�- ��% &5

f���� �
���
&u��� �	+v? %&�$ J#/&  J{�?��� 

cfu/ml ) �%�
 �L&FHp/�  g�� ��@ %9^�� 07��
&
 � 

 ��� 07��7n �07}u�+Spekol ( ��, 6�07� 0a�� I$ %9

���� �9 ����� ~�1 x
0� 4	 &� 6$ 07�L  N	0@ *+ �07�L

e0� �� ��X+ e0C�%�&,
 �&5&5� ����� 2!�  �� �

�; N	%R .e0� D/ 2J��@% ��Q �+0�>�� �� &5  �9

 ��
&;�1 �;�% x
% e%R� �
��	&
 ���/ �9+�) &� *�%

�; .u��� �&- �� �5&; �&5%&'� %9 *+ �07/&� 6���
&

�; �9&�7�+ 6�07� 0a�� I$ (Ritchie & Klos, 1974; 

Schaad et al., 2001).  %�,=3	�K ��
 �� 1� Jn0#

��%&'� �%0� 9%�� �&� �� ���Q &� Jn0� %+0E.   

����&5� ��� r%&
� 
��K �h � �#7�; *+ O1� 

a�� 5 ����� &��0�U�u	J��	 3p +0; %9 2�X%9	 f

&�*$	5&F#� �
&u��� &��6� 07U&��  J{�? &�  

0�	C� cfu/ml ��� &�	�
*� 90�	 >�� �� � ��	" 

%9 �7�5 �&�9  oC��  J��@% �^�% %+�,F
� �
�; 

(Schaad et al., 2001).  
 ���!�� "�#	��$% �	�	�& (PCR) '(� )*�� +

� ,&�-����   

 J#/ *+�Z�M� 7K&�� � D,H 	+�- J�5� �� J�9

(� N@&�� *+ ���$; [�7� 6�07� 0a�� I$ %9 2*+0
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�@        ������	
���� ����  ����� ������ ���	 �� ����� 

6���
&u���J{�? &� �	&5 cfu/ml ��� �� 2��, >��

�� �L�L %9 ���E9�
�; ��
&;�- 6�07� q%���1+ �&5 .

�� %�/v� 6���
&u��� *+6+��K DNA  .�/+� %9 !L&E

PCR  �X&B78+ 0�*&?$ &�A/B (Bereswill et al., 

1992) +%+9� q9+0: 

A: 5' CGG TTT TTA ACG CTG GG. 

B: 5' GGG CAA ATA CTC GGA TT. 

�; �9&�7�+. .�U+�PCR  �&F7�9 *+ �9&�7�+ &�

0�}	&���0 BioRad�  �	&,
 3iQ &���  07�L�0}��

 D�&;�/�  07�L�0}����×PCR Buffer2 �/� ����  %A��

MgCl22 ng���  2&50�*&?$ *+ "	 05 *+��/� ���� %A�� 

dNTP � p/� �Q+� *+ Taq-DNA Polymerase ) JU0;

6Y&���6+0, 2 ( �� *+ 07�L�0}�� DNA � !L&E  I$

Jn0� V&i
+ 6�07� 0a�� .�80H  D�&; ��L�+ �	&�0�� 

 %9 ���E9°C��  ��� �80H  D�&;�  %9 ���E9°C�� 2� 

 %9 ���E9°C��  ��  %9 ���E9°C��  � 9�� %9$08 �� 

 %9 ���E9°C�� �7;% 6�; D	�@ �+0� �90� %&U �� &5 

�; (Bereswill et al., 1992; Lecomte et al., 1997).  

 .�&�/rep-PCR   

 J#/ *+�Z�M� 7K&�� �� 	+�-� (Q71, Q81, 

Q91, Q101, A11, A2, A41, A51, P11, P21, P3)  %9


���
&u��� 6�07� 0a�� I$� J{�? &� cfu/ml � �� 

� ��,  >�� ��p  %�9 &� ���E9rpm ����� �L�L %9 �&5

7� q%���1+ qvQ ��#
�% Ou� �	90� Y�n�	07
&� 6�0

� �%9 ��#
 L� M��  �� � ��; DQ 6�07� 0a�� I$

 >���� �
�; ��
&;�- ���E9 . %�/v� 6���
&u��� *+

�� 6+��KDNA .�/+� %9 !L&E �rep-PCR  �� &�

�X&B78+ 0�*&?$ REP 1R/REP 2I 2ERIC 1R/ERIC2 

 �BOX A1R 1991 )MZ � M� (�; �9&�7�+ .�/+� .

rep-PCR 0�G	&���0 �&F7�9 *+ �9&�7�+ &� Biorad  

Jn0	v1 >%�X.  .�U+� 05 DU %+���Mp  07�L�0G�� �

 D�&;p/M 07�L�0G�� 0n&� *+x PCR�� 2MgCl2 ^ 

���� 2%A�� Mp/� ���� %A��dNTP2 p/� 07�L�0G��  *+

Taq  *+0'��1)� J/0;6Y&�� 6+0, ( ���� V0��
&
 *+ 

 05�*&?$0 9��. 80H� �+0� �9&�7�+ 9%�� �	&�9 �&5

 .�/+� V&i
+rep-PCR E9 ~�1 D�&;��� �&�9 %9 
°C�p2 `� �80H &�  �&�9°C��  >�� �� 4	���E92 
°C��  0�*&?$ �+0�REP2 °Cp` 0�*&?$ �+0� BOX  �

°CpM +0�� $0�*&? ERIC  >�� �� 4	���E9  �°C^p  ��

>�� Z ���E9 �  .�U+��	&,7
+  �&�9 %9°C^p �� �� >

�^ ���E9 V&i
+ �;(Versalovic et al., 1991; 

Versalovic et al., 1994).  

*%&�$ �Y � % T�% ��Sambrook et al. (1989) 

 ��,�; .x
% *+ O1 �	&��0� V�	��+ &� �Y �R��$  

)p ���� %9 V0��0}�� 07�L (��X ��% 0� �Y�UV 

transilluminator Jn0� %+0E ��%0� 9%�� .+ �9&�7�+ &� *

Gel documentation �; �%+90C�}K �Y *+.  *+

0U%&�Standard Molecular Marker 100bp DNA 

Ladder )&��� JU0;Y6+0, 26 ( �*+�
+ ���) �+0�

�; �9&�7�+ >&)aE.  

0��/���	� 1��  

V0
 *+ �9&�7�+ &� %+Rn+Numerical Taxonomy and 

Multivariate Analysis system2 (Ntsys-pc version . 

2.02) 7
Y ��X&n�}� �	+�- &5 90� 3�%	�(Rohlf 

2000).  ��X&n	7
Y J5&C; &�}� �� r&�+ 0� 9+0n+ �

&50U%&�� L�}��� 9�-� >%�X �� 2	 %9 %+�
 9�-� V�K &

) �Y���; � .Ri	�;�8 �+� C+0� T�% r&�+ 0�� 

Technique (Hierachical) +0� � V&i
+� �%0��  ��X&n

)E+�� ��7��U 6&T�% *+ &50(UPGMA) Unweighted 

Pair-Group Method using Arithemtic Average  �

0h	 ��&# !Simple matching 90� �9&�7�+	� (Rohlf, 

2000) .X�B8���n >&�u� �
Y ��u� &5�U >%�X ��� 

	 ")+0�� X�B8�JCc� >& ( 0�X �)+0�� X�B8� >&

���� (+ %9	V0
 �0) %+Rn+	90� [	�. &1 0�	� X�B8� >&

��n�u� �
Y ��u�  �� W��0� V+0��%�
9 26$ �� ��; �9+9

�� +�-	 �)+0�� X�B8���n >&�u� ( ��� +�-	 �

)+0�� X�B8��
Y >&�u� (�%0� 9%���+ f�� 2	 �

V0
 90� 3�% %+Rn+	� .� ��&# �X%9� ��	+�- �&5  9�-��

��0� %9�U r&�+ 0� 2&5�X�B8 ����n >&�u� �
Y ��u� 

&i
++ %9 �7n0� V	�� ��90� �C�&�� 2N	�.  

  

  جينتا

-�2����� 3  

�� �&5�	9*&� �@ [�7(� N@&�� *+ ���$ D'K*+0�; 

)�	9%�0n 08+�+ *+ �&��`Zp  �&�%�	0,; &�`Z^ (3	�K 

C;���� 6&78%9 �#$ �F78�� �� �
+9 >�; &� %+9
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�; ��5&#� >�&�7� . �	+3	�K  ����G#8 D�&;

�n�G;��,E 2&5+e0C�% 6�; � 26$ q+0@+ Jn&� � &5

e0� 6�; 6+R	�$���� � &5 � 0G
&; *�0� � r%&
 �&5

� %9 �s'X >&�;0� 9�� 6&78%9  �� 2!�� 6&78%9 *+

 ���� ��	+�-*+ �+  2���� *+���/+ 2���� V0� �07/&�

�� � JCc� *A&&/�	90� +�- �%&�78+ �*+�5.   

 ������4��� 5�6�7�0��1�� ���������89� � �	

��	
���  

��/� �	+�-�� f	+0; %9 �;% �+%+9 &5 %9&E 2�*+�5

L� 2����7�+ ��L� 2��AY I�j 26+�L ��L� ��� 9+�� �

Q+�L� 2*�%&U&� *+ ����U&�
+�F
% �� �$ S+0�� �%� 

���f  J#UCCT  ����_'5  S�n .�/+� �&�L+

6�� ��% J��&�Q ��5 �L� 2�
9��� �� %9&E V+�/ ��L


+�F
%� f��� ��% J��%��n J#/KB2 �&�Q+  2>+07�



&,L��E%� 6�&5� ��!�*���L� 2�
+�F
% �� %�X� 

�%� ���f J#UYDC2 5�L�%��5 2�7�&#
 R�L�%�� R

���5 2��L�%��AY R�2� L��7�L �� �&�9 %9 �;% 2*&�

`� -%9� r����� �%�+ ��L� ��
9�C
 *$ .  

��/� �	+�-� 9%�� �&5�%�� � RU��� *+ ��%0� ��7

��L� �� %9&E � �90U �9&�7�+ ��0U \C�� 6+��K��+ �� �

+% 2*�7/A&� 2*�7/�0n 2*�%&U&� *+	0 2*�C� q0B� � *�L&5

���
9�� >&7UA � >+07.  2�G	Y�L�	R�n >&B(#�

vs � �	&�'�;���	+ �� �	+�-���- %9 &5 M  ��; 0/j

J�+.  

0��/��
- 1� ��:;���� ������� ��	
� �� 

��; 3�% V+0��%�
9 r&�+ 0� (Rohlf, 2000)  0�

� r&�+	���&5� ��n�u� �� +�-�	 �� *+ ���$ J�9

� � N@&���6&�R&5�  �U �; o(#� ��0� ~�1 2[�7(�

+�- 6$ %9	�&5� ���a�� *+ ���$ J�9�  �&F-&�

��0� &5� �
&�+�-+� &� �� JC�
 +%	+�- 0	�}# &5� D

+�- � �
9+9�	 A2 � *+ �U���; +�- �&F-&� ! �� 9�� 

&,��	 	 J5&C; &� D�7�� ��0� "Z� %&� �� JC�
	 0

+�-	�+ &5	90U 9&i .&�	+�- 0	�� J5&C; &� &5� *+ .

p/ZM %��0� %9&5� +�- 2��7n0� %+0E [�7(�	�&5� �� 

 *+ ���$ J�9	� "� � 6&�R	 %9 ��a�� "	� ��0� " 	 &

��0� %9&5� ���9R
 %&	�� "L9 �U ��7n0� %+0E 35��� 

A&� ��&# 0�� +�-	�&5� E. amylovora ���;&� 

(Rohlf, 2000 Perombelon & Kelman, 1980) .

)D};p.(   

1�%+ @2 ��AB$ � �����	"�' ��C�,"D"�
�. E�F"G& /�

���%+/�Erwinia amylovora  >?-� ;� �%	�%+<�6=�;���	  
�����  ����� ��� �� ���
� 

�!� "  

����#$� "  

�%�&�$ '""  

����� �� �*�  '""  

��&�& ��� 
�	�#+ ,�- ./$�� '""  

����$�	 �� ��//$ 0��+� ��� ��1�& '""  

2��3� ��1�&  '4/6  

7�8�9	� ��1�&  '""  

;�!9�3 0��+�  "  

���1 ��1�&  '""  

 ��� ��� ,�!� ��� �/�!< ��1�&CCT  '""  

� 
/	��=- � �3��>3� ��1�& ��KB "  

 ��� �&��� � �3��>3� ��1�&YDC "  

��� ?�1�9� @�	 � �3��>3� ��1�&EMB A'/B  

� �*�C ˚4C  "  

7�&%D E�F  '""  

7�&%D @�1�����  "  

 7�8�& @�1�����B"  "  

�9	�G3 @�1�����  "  

��/�9#1 ��1�&  "  

@$�=� �� ��� �H�I&  CB/B6  

�J�� ���3�K1��	 ����/���  "  

�	� ��1�&�� �   
2�9�3��  A4/6A  

��/����� "C/LB  

2�9����� "6/'M  

2�3�&� 6L/N  

2�9���/��  "  

��1�� �!&  '""  

2�9�#1�  A'/B  

��/�-�� "  

��/��� "  

��=��� A4/6A  

�����=	 LN/'"  

2�9����	 '""  

��!$�	 '""  

��9$%�� '""  

@$�=� '""  

2�!#�=�  MM/'6  

��9$�!- '""  

��9$% MM/'6  

����91 "  

��3�� "  

2�9�3�� L6/C4  

���� �=�  "  

�9	�G3 C'/4'  

�� ��O9	�    

7�1�/�� MM/'6  

;���&��& "  

7�!	 "  

;�!9�	 '""  

7�!#�=�  NC/C'  

;�9P% '""  
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��        ������	
���� ����  ����� ������ ���	 �� ����� 

���!�� "�#	��$% �	 �	�&(PCR)   

 �K�'i� r&�+ 0� �/ �	+�- J�5 � D,H

6��*$ �E+07n+ >&�X�B8�07/&� �&5��K �� ��&�; 6+

E. amylovora ��; �9+9 o�(#  6��*$ %9 �
9��

PCR X&B78+ 0�*&?$ J�- &� �� A/B )aE�  %&{7
+ D�&E

 P+9��Q���� J�-�
90/ ��L� +% �*&� )D}; �.(  

  .�&�/rep-PCR   

		+�- �9*&� ���	&'
(Q61, Q71, Q91, Q101, A11, 

A2, A41, A51, P11, P21, P3) �K�'i� r&�+ 0� �/  

  

&�X�B86��*$ �E+07n+ >�07/&� �&5 6��*$ � ��&�;

(#�B� PCR X&B78+ 0�*&?$ J�- &�� A/B �� 6+��K

E. amylovora ��; �9+9 o�(#  6��*$ %9 2�
9��

rep-PCR �X&B78+ 0�*&?$ �� &� REP 1R/REP 2I 2

ERIC 1R/ERIC 2  �BOX A1R �&�7� >&)aE�  *+

L� �*+�
+ m&�L� �
90U �) D};M 2` � �(.  

+0� ��; 3�% V+0��%�
9 r&�+0�� T��
 

*%�n�07}L+�  ��B��rep-PCR 0�*&?$ *+ �9&�7�+ &� 

ERIC 1R/ERIC 2 ��0� �9   &� J5&C;  ��%  o(#�  

 
  

 (�	� 2  1"GH� /;�".��6�D� I"#�PCR  �FG6&� ��;J9 'A/B  

KL �' M7�� ;� : �)��(Standard Molecular Marker 100bp DNA Ladder)  

 ���67 �N#� O9)�Q-� 1�6-) (���%+  /�A2 �A51 �P3 �P11 �A41 �P21 �Q61 �A11 �Q101 �Q91 �Q71.  

  

  
 

(�	 @ 2  1"GH� /;�".��6�D� I"#�rep-PCR ��;J9 ' �FG6&� REP 1R/REP 2I 

KL �' M7�� ;� :�5�4� (Standard Molecular Marker 100bp DNA Ladder)  

 ���%+Pectobacterium carotovorum subsp. Carotovorum )�Q-� 1�6-)(  

���%+ /�P3  �A41 �Q91 �A2 �P21 �Q61 �P11 �A51 �A11 �Q101 �Q71  

1500
 

1000
 

500b
 

1000b
 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  !"#$ � �%&' ()"$: ��*�����%+ ���$ "�, � ���$"-. /� /� ...  �S 

  
  

 (�	� 2  1"GH� /;�".��6�D� I"#�rep-PCR  �FG6&� ��;J9 'BOX A1R  

� ;�KL �' M7� : �5�4�(Standard Molecular Marker 100bp DNA Ladder)  

 ���%+Pectobacterium carotovorum subsp. Carotovorum )�Q-� 1�6-)( 

���%+  /�P11 �Q61 �A2 �A11 �P3 �A51 �Q71 �Q91 �Q101 �A41 �P21  

 

  
  

 (�	� 2  1"GH� /;�".��6�D� I"#�rep-PCR  �FG6&� ��;J9 'ERIC 1R/ERIC 2  

KL �' M7�� ;� : �5�4� (Standard Molecular Marker 100bp DNA Ladder)  

 ���%+Pectobacterium carotovorum subsp. Carotovorum )�Q-� 1�6-)(  

���%+  /�Q71 �A51 �P3 �Q91 �A41 �P21 �Q101 �A11�� P11,A2 ,Q6  

  

+�- �� �U �;�	 A22 Q61  �P11 �a�� *+ �U�  �&F-&�

�� 9�� ���$ J�9	&� �� JC�
 +% +Ri� ��0� "	 0

+�-	�}# &5��
9+9 D. ���_'5 ��; 3�% V+0��%�
9 2

+0�� *%�n�07}L+ T��
�  ��B��rep-PCR  *+ �9&�7�+ &�

0�*&?$ REP 1R/REP 2I J5&C; &� ��0� �9 �M % 6&#


+�- �9 29+9�	 Q61  �P11 �a�� *+ �U� F-&��� �& J�9

 9�� ���$	&� �� JC�
 +% +Ri� ��0� "	+�- 0	� &5

}#��
9+9 D2 +�-�	 A51 �� >%�X	8&; "�  D�7��

� &� ��+ ��0� *+� *+ .�` %Jn0� %+0E ��&#. �� 2���K

+0� ��; 3�% V+0��%�
9� *%�n�07}L+ T��
�  ��B��

rep-PCR 0�*&?$ *+ �9&�7�+ &� BOX A1R  &� ��0� �9

 ��&#Z^ %��+�- �� �U 9+9 6&#
 &�K+ ��	 Q61 2P11 

 �A2  %9	��7n0� %+0E D�7�� ��0� ".      

����9+9 N&5� �� .�U+� *+ ���$ J�9rep-PCR  &�

E 0�*&?$ �� 05�
 ��; �� ��&# &� ��0� �9 R�� % 6&#


+ %9 �U 29+9	�
 &-�+�- �� R�	 �� �&F-&� *+ ���$ J�9

 %9	0� %+0E D�7�� ��0� "+�- � ��7n�	 A51�� >%�X

	8&; "�  &� ��+ ��0� *+ D�7���Z % Jn0� %+0E ��&#

) D};^.(  

 ����� ����	<�*� �� ��	���2: � �� 5=�� ���  

	+�- �9*&�	 &'
	X�B8 m&�L *+ �U ������n >&�u� 

 6��*$ �PCR ��6+��K E. amylovora &�&�;�	 

�
�;(Q71, Q61, Q91, Q101, A11, A2, A41, A51, 

P11, P21, P3) + V&i
+ J,-	�% 6��*$ �� � ��� 6&�R

1500bp 

1000bp 

500bp 

1000b
p 

1500b
p 

500bp 
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�T        ������	
���� ����  ����� ������ ���	 �� ����� 

������ �� 2!� Jn0� %+0E �9&�7�+ 9%�� .+�- 05	 �

�K�+ 3?%	�� �H *+ �U�
&�R� *&�+�-�  05 �� 9�� ��;

� ���&� 6&�R	�
*� �; .+�- V&'	�&5� �%0� 9%���  %9

+	 �9 05 2T�% �3	�K }#8���� e0�&BK � &5�	 

 6�;V9�%9 +% e0��&� 6&5&	�
*� + ��;	�
90U 9&i . *+

��+�- 6&	�&5� ��+�- &,� �� *+ ���$ J�9�	 Q101  �U

��; +�- 6+0'H �� *+  �9 05 9��3	�K  %9 �� 0� ���K +%

���� 
�+ R	 290U 9&i���_'5 +�-�	 A11 � *+ �U� !

��; +�- 6+0'H+�- &,� 9���	 ��� *+ ���$ J�9� !

U 9��+ �	 �3	�K � %9 &,� +%�+ !	&� 290U 9&i	 0

+�-	�&5� ��� *+ ���$ J�9�� 0� ���K !�
 �� %9 !� R

 �9 053	�K + +%	�
90U 9&i. +�-�	 P3 
�+�- &,� R�	 

��� *+ ��; +�-� ��� %9 f�n �U 9��� +	 9&i3	�K 

&� 290U	+�- 0	�&5� ����� *+ ���$ J�9�  0� ���K

��� %9 � �
90U ��9�L$ 9&i	+ R�
 ��)���- `.(  

���_'5 	+�- �9*&�	 &'
	S�n ��� +0�� V&i
+  6��*$

�%&'�� >&C�+� ��% �	+*���  �9&�7�+ 9%�� ���� r%&


 *�0� !-�� *�% ~�1 9��Q J;v� *+ O1 � Jn0� %+0E

�}L&5� ��,E+� � &�Q&
 q+0@+ %9 �&�� &�	�
*�  ��;

90�	L&Q %9 ��+ �U	&
 �Q�� %9 ����  & &,� 2�5&;

9��Q� � � *�0}
�90� �&	�.  

  

 1�%+�2 /���' �"�;9 U�6����%+ ���;/� Erwinia 

amylovora ;���	 <�6=� >?-� ;� �%	 �%+  

����� 

���� ��	 4�&  

7�58  � 9"� 46��+'/

��1:9� ��	 !�9"�  

7�58  4��;8"3  

�� ��	9"�  

 2�3  ��  4�56  2�3  ��  4�56  

Q61 �  +  �  �  +  �  

Q71 �  +  �  �  +  �  

Q91 �  +  �  �  +  �  

Q101 �  +  +  �  +  +  

A11 +  �  �  +  �  �  

A2 +  +  �  +  +  �  

A41 +  +  �  +  +  �  

A51 +  +  �  +  +  �  

P11 �  +  +  �  +  +  

P21 �  +  +  �  +  +  

P3 �  �  +  �  �  +  
  

  

Coefficient
0.81 0.86 0.90 0.95 1.00

 Q3 
 Q55 
 Q56 
 Q53 
 Q54 
 Q51 
 Q52 
 Q101 
 Q102 
 Q103 
 A43 
 A41 
 A42 
 A51 
 Q71 
 Q72 
 A12 
 A52 
 P21 
 P22 
 Q81 
 Q82 
 Q83 
 Q84 
 Q85 
 Q86 
 Q87 
 Q88 
 P3 
 Q91 
 Q92 
 Q93 
 A11 
 A13 
 A14 
 Q61 
 Q62 
 Q63 
 Q64 
 P11 
 P12 
 P13 
 P14 
 P15 
 P16 
 P17 
 A2 

  

 D};p� ���	� V+0��%�
9 �u���n �&5��  �07U&� �	07�+Erwinia amylovora   

6&�R�� *+ [�7(� �&5(Rohlf, 2000) .�	+�- >&B(#� ���- %9 &5� ��; �7;�
J�+.  
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Coefficient
0.91 0.94 0.96 0.98 1.00

          

 Q71 

 Q91 

 Q101 

 A11 

 P21 

 A41 

 P3 

 A51 

 Q61 

 P11 

 A2 

  

 (�	T 2 W�����%��  1"GH� ;�".��6�D� I"#� >�Q�$rep-PCR  /�6)'Erwinia amylovora ' ��;J9 �7 ERIC 1R/ERIC� REP 

1R/REP 2I  �BOX A1R ��*��X��67� /�1�%+ �� � � �%	 �6	"�M7�.  

  

 %+Rn+ V0
 *+ �9&�7�+ &�Numerical Taxonomy and 

Multivariate Analysis system (Ntsys-pc version . 

2.02) 7
Y ��X&n�}� �	+�- &5 90� 3�%	� . ��X&n	 &

7
Y J5&C;�}� ��&50U%&� r&�+ 0� 9+0n+ �� L�}��� �� 2

 9�-� >%�X	) �Y %9 %+�
 9�-� V�K &���; � .  

Ri	�;�8 �+� 0� C+0� T�% r&�+�(Hierachical 

Technique) +0� � V&i
+� �%0�� )E+� ��X&n� �� 6&

T�% *+ &507��UUnweighted Pair-Group Method 

using Arithemtic Average (UPGMA)  !	0h �

 ��&#Simple matching �	90� �9&�7�+. + *+ �9&�7�+	 �

T�% �� JC�
 T�%&5� 9	* J�+ 0 ��+�7� 0F	 +0

X�B8�&�K+ �'5 >&�  .;�1 +% 07��U �9 �� W��0�

���59 )Rohlf, 2000(.  

 
  بحث

�� �&5�	9*&� �@��� >&?&� *+ ���$ D'K�  N@&��

 [�7(�*+0�; ) �&� �	9%�0n 08+�+ *+�`Zp  %�	0,; &

 �&��`Z^ (3	�K �F78����� 6&78%9 �#$� �
+9 &� %+9

�; ��5&#� >�&�7� >�; . �	+3	�K �&; ����G#8 D

��,E 2&5 �n�G;e0C�% 6�; �+ 26$ q+0@+ Jn&� � &5

e0� 6�; 6+R	�$���� � &5 � 0G
&; *�0� � r%&
 �&5

� %9 �s'X >&�;0�  Jn0#�1 &� �/ 9�� 6&78%9

 �X%9 �%&'��$�� �/ 9�� A&� ��Q �� 6&78%9 ��9�L 

�� 0{
 ��; 4#8 � �78�� .$ %9 J8%9 D/ ���%

J�+ .� 9%�� �	+�
�'
 %9 o8A&�� �%+90� *+ ���$ D'K

�a�� >&?&�� �� 3#H �� 6+0'H9%�8.   

Jn&� *+&5� �9�L$ �	+�- *+ �+07U&�� ��� V0�� 2

�U+���� *+��� � JCc� *A&&U 2�*+�5� 78+�%&�  +�-

�; &7
 r&�+ 0� �U	6��*$ V&i
+ *+ DX&Q ~&5� 

07U&� 9%+�
&7�+��&�;� �� 6+��KE. amylovora 

(#��; �9+9 o (Schaad et al., 2001).   

�	+�- 6&#
 �K�� �u���n >&�X�B8 m&�L *+ &5

 *+ *&� ��L� D�CE *+ >&�X�B8 �80� %9 &,� � �
9+�


 f��� ��% "�L&7� �
+�F
% ��L� 2���
+ ��L� 2RU���

 J#UEMB  2*����+%$ 2��7�
�9$ *+ ���+ ��L� �

��7��L�9 2��
&+ 2��7��+%$ *������ 2*��	+* 2 �7�&#
�

��7;+9 ��&�7� �&5 .�/+� .  

���	� �9�K R�L&
$ �� �-� &� �u���n �&5�� 

�� �	+�-���$ J�9 6&�R�� *+��0� [�7(� �&5 &� �	&5

 *+ .�� J5&C;�� % V&' �U 2�; 9&i	+ �X%9

�	+�- �� �&5�	+�- 0cU+ � 6&�R�� "	 *+ ���$ J�9 �&5

�a�� "	 �� W��0���7n0� %+0E ��0� "	 %9 � . �	+�-

A2 �� �&F-&� ��a�� !�� *+ �U�� 9�� ���$ J�9 >%�X

 &� D�7�� �8&; "	�/�� %�	+�- 0	&� &� ��&#%+0E &5 
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��        ������	
���� ����  ����� ������ ���	 �� ����� 

+ 2Jn0�	+�- �	+�- &,� �	�+� &
+� �U 9���	 L�� �

J;+9 +% ���
+ ���_'5 + �� %9&E	
+�F
% 9&i�  RC�

L&7���% "� ��� fEMB + 9����&E &�� *+ *&� �K&B J

J;+�
 +% RU��� .&�	>�&� 0&5� � %9 9�-��� �

+�-	� ;&
 &5� H&
 >&n�78+ *+�vs R	�+� 9�� .  

� >&C�+ 6��*$ %9�%&'�+*�	�U 2�� ��&� 6&5&	�
*� 

 �9 05 ��;3	�K }#8���� s���e0� x
% 0 � &5

&BK�	 V9 6�;e0��
9+9 6&#
 +% &5 .+�-	�&5� �� 

9 *+ ���$ J�	� "��� 26&�R�% ��B8� � 6&'5� 6&�R

��%&'�+�- 2�
9�� +*�	 Q101  9�� ��; +�- �� *+ �U

�% �� 0� ���K� ���� 
�� R�%&'� 29�� +*���_'5  ��

+�-�	 A22 A41  �A51 � *+ �U� 2�
9�� ��; +�- !

� 0� ���K��% !� 
 ���� R�%&'�+�- �9 2�
9�� +*�	 

P11  �P21 *+ �U ���� ��
 �
9�� ���$ J�9� 0� ���K R

���� �%� � ���%&'��
9�� +* .&7
 �� �-� &�	�� ~ J�9

+ r&�+ 0� ���$	�&' �U �; o(#� 6��*$ �� 

+�-	� + �� �-� 6��� &5	� �H *+ �}��
&�R� ��; +�-  �
+

+ �� %9&E	� 9&i�%&'� � �� %9���;&� �  �	+R	%&'�� 0{
 *+

�
%+�
 ��&�.  

���_'5 &�*$	��� ��; V&i
+ >&#��� Rosen & 

Groves (1928) �9�L$ �U 9+9 6&#
� �&,
&5� �1+Y ��� 

(Chaenomeles lagenaria) &�*$ %9	� �&F#�&� *+ .	 0

��6&�R&5� * �� N�)7�	9+�
&8 0� Maloideae �� �;&� 

(Vannest, 2000).   

� >&C�+ 6��*$%9�%&'�+*�	 0@ *+	&� N	�
*� ���� 

��� r%&
� �U�� ����
 

&5� &�	�
*�  ��;3	�K s�� 0

8y &� +% x
%�
&�* 0� 'U� �� JC�
@ 35�  *�% ~�1

 �
9+9 6&#
 .&7
 �� �-� &�	+ *+ DX&Q ~	�U 6��*$ ��� 

+�-	�&5� &�	�
*� � m&�L *+ ��;�%&'�+*�	  P��&U

5 � �
9�� ��&#��K�� �
�� �� � m&�L *+�%&'�+*�	 

&#
�
9+�
 6.  

i
* .�U+� %9��0+� �1�X&B78+ 0�*&?$ *+ *+0�� 

A/B )Bereswill et al., 1992 (0� �U'��1 r&�+� �

pEA29 Q+0@� ��;�9&�7�+ J�+ �; . J�5 � D,H

+�-	0� �U �X�B8 r&�+���n >&�u� 6+��K ��  

E. amylovora (#�+ %9 9�� ��; �9+9 o	 .�U+� �

)aE�  9��Q���� *&� J�-� c} +%� J�X �U �
90U 0

'��1 9�-�� �pEA29 + %9 +%	+�- �	�&5 � J� &����U .

'��1�L��&7� �� W��0� >&K�@+ %�Uv� �� 3���&� +% �

� �90U D'Q �� �X&B78+ %�@ +�- V&' %9	�&5� +	 �

07U&�� 9%+9 9�-�(Laurent et al., 1989; Bereswill et 

al., 1992) . �� �-� &� \�&�� � 9�-�� V&i
+ >&)L&a�

*+�
+ m&�L *+ ��;� )aE� c}� %�Uv� 0�*&?$ &� ��; 0

)L+� 9+�) �� �-� &�� &5� %+0}� Z *&� J�-� %9 

	�)aE " ()aE� c}�� ��; 0� ����  &����  J�-

*&�� � ��CE D�&E��;&�  �&50�*&?$ �A/B  �X&B78+

E. amylovora  &� � �9��DNA �
�� *+ "	 ��5 &5 �

�'
 >%�X 0�c} "	9R
 90��(Bereswill et al., 1992; 

Lecomte et al., 1997).   

 .�U+� *+ DX&Q T��
 �� �-� &�rep-PCR2  �

A&� ��&#� +�-	� &5) *+ .���� (% >�&� 9�-� V�K �

�)��� %9 %+9�+�- �	�� &5�7
 6+�� �U Jn0� �i

+�-	�&5�  [�7(�E. amylovora  �� �-� &� t��

��
&�R� X�B8 m&�L *+��
Y >&�u�  r&�+0�rep-PCR 

&50�*&?$ �� REP2 ERIC  �BOX �� t����&1 %&��� 

�
%+9 �� �F'5 � ��;&� (McManus & Jones 1995; 

Rico et al., 2008).   

�&1 t���+�- �	�&5� + [�7(�	07U&� ��  "'U ��

T�%&5� ��;��'�&�	(Dye, 1968; Verdonck et al., 

1987) Y�L�0�� (Vantomme et al., 1982) 

e%�9 ��0� DNA )Brenner et al., 1974 ( >&)L&a� �

Plused field gel electrophoresis Zhang & Geider1. 

(1997) J�+ ��; �9+9 6&#
 .	78+��}� ��n�u�  �

�
Y�u� � %9�+�- �	�&5�  [�7(�	 oB( �� 2�
�� "

��+9 �� ��
&�R� 07U&�� 2��_'5� n+0s- P&#�� ���&�	 

6$F7�� &5� 9%+9 .�
��&5�	  Dc�E. amylovora  �U

� %9 &,��9+�
&8 6&5&�  ��+*%��%&'�� +*��� 2�;&� %�@

�{Q�� D�&E+�  6Y�'5)�F'5 (��7�5 .�� PA&'7Q++	 �

L9���&} %&#n �U D� 07'U� ��; D'�7� +%�
+ 

(Perombelon & Kelman, 1980). � �-� &� �

	78+��}� ��n�u� �
Y ��u� +�-	�&5� E. amylovora 

� *+ �U�6&�R&5� ; [�7(� N@&�� %9 [�7(���� *+0 

���$ J�9+ 29��	 V&' �U 9%+9 9�-� �&'7Q+ �

+�-	� &5� +	07U&� ��  *+	�7n0� �'#H0� y#�� " � �
+

�� Ou������ �&,
&5� �9�L$  0�&0� %96+0	+  ���U+01

��;�
+ (Schroth et al., 1974).  
  

  

  

  

  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

  !"#$ � �%&' ()"$: ��*�����%+ ���$ "�, � ���$"-. /� /� ...  �� 

  

REFERENCES 
1. Ashkan, S. M. (2006). A textbook of fruit crop diseases in Iran. Aeeizh, Tehran. (In Farsi).  
2. Mazarei, M., Hasanzadeh, N. & Hajimorad, M. R. (1993). Serological identification of Erwinia 

amylovora causal agent of fire blight disease. In: Proceedings of the 11th Iranian Plant Protection 
Congress, 28 Aug-2 Sept., University of Guilan, Rasht, Iran, p. 223. 

3. Zakeri, Z. & Sharifnabi, B. (1991). Fire blight of pear in Karaj. In: Proceedings of the 10th Iran. Plant 
Protection Congress. 1-5 Sept., University of Shahid Bahonar, Kerman, Iran. p. 157. 

4. Sahandpour, A. & Ghasemi, A. (2004). Incidence of fire blight in Fars province. In:  Proceedings of the 
16th Iranian Plant Protection Congress, 28Aug- 1 Sept., Tabriz University, Tabriz, Iran, p. 429.  

5. Mazarei, M., Zakeri, Z. & Hasanzadeh, N. (1994). The status of fire blight disease of pome fruits in West 
Azarbayejan province and Ghazvin in 1991-1992. Iranian Journal of Plant Patholology, 30, 25-32.  
(In Farsi). 

6. Afunian, M. R. & Rahimian, H. (1996). Investigation on the characteristics of Iranian isolates of Erwinia 
amylovora. Acta Horticulturae, 411, 187-188. 

7. Bereswill, S., Pahl, A., Bellemann, P., Zeller, W. & Geider, K. (1992). Sensitive and species-specific 
detection of Erwinia amylovora by PCR analysis. Applied and Environmental Microbiology, 58, 
3522-3526. 

8. Brenner, D. J., Fanning, G. R. & Steigerwalt, A. G. (1974). Deoxyribonucleic acid relatedness among 
Erwiniae and other Enterobacteriaceae: the gall, wilt, and dry-necrosis organisms (Genus Erwinia 
Wnslow et al., sensu stricto). International Journal of Systematic Bacteriology, 24, 197-204. 

9. Dye, D. W. (1968). A taxonomic study of the genus Erwinia. І. The amylovora group. New Zealand 
Journal of Science, 11, 590-607. 

10. Fahy, P. C. & Persley, C. J. (1983). Plant Bacterial Diseases: A Diagnostic Guid. Academic Press. 
Sydney, Australia.  

11. Hugh, R. & Leifson, E. (1953). The taxonomic significance of fermentative versus oxidative metabolism 
of carbohydrates by various gram negative bacteria. Journal of Bacteriology, 66, 24-26. 

12. Klement, Z., Farkas, G. L. & Lovrekovich, L. (1964). Hypersensitive reaction induced by 
phytopathogenic bacteria in the tobacco leaf. Phytopathology, 54, 474-477. 

13. Laurent, J., Barny, M. A., Kotoujansky, A., Dufriche, P. & Vannest, J. L. (1989). Characterization of an 
ubiquitous plasmid in Erwinia amylovora. Molecular Plant-Microbe Interaction, 2, 160-164. 

14. Lecomte, P., Manceau, C., Paulin, J. P. & Keck, M. (1997). Identification by PCR analysis on plasmid 
pEA29 of isolates of Erwinia amylovora responsible of an outbreak in Central Europe. European 
Journal of Plant Pathology, 103, 91-98. 

15. McManus, P. S. & Jones, A. L. (1995). Genetic fingerprinting of Erwinia amylovora strains isolated 
from tree-fruit crops and Rubus spp. Phytopathology, 85, 1547-1553. 

16. Perombelon, M. C. M. & Kelman, A. (1980). Ecology of the soft rot erwinias. Annual Review of 
Phytopathology, 18, 361-387. 

17. Rico, A., Elena Fuhrer, M., Ortiz-Barredo, A. & Murillo, J. (2008). Polymerase chain reaction 
fingerprinting of Erwinia amylovora has a limited phylogenetic value but allows the design of highly 
specific molecular markers. Phytopathology, 98, 260-269.  

18. Rohlf, F. J. (2000). NTSYSpc, Numerical taxonomy and multivariate analysis system. Version 2.1 Exete 
software. Applied Biostatistics INC., NY, USA. 493-505. 

19. Ritchie, D. F. & Klos, E. J. (1974). A laboratory method of testing pathogenicity of suspected Erwinia 
amylovora isolates. Plant Disease Reporter, 58, 181-183. 

20. Sambrook, J., Fritsch, E. F. & Maniatis, T. (1989). Molecular Cloning: A laboratory manual. (2nd ed). 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY. 

21. Schaad, N. W., Jones, J. B. & Chun, W. (2001). Laboratory Guide for Identification of Plant Pathogenic 
Bacteria. APS Press, St. Paul, MN., USA.  

22. Schroth, M. N., Thomson, S. V., Hildebrand, D. C. & Moller, W. J. (1974). Epidemiology and control of 
fire blight. Annual Review of Phytopathology, 12, 389-412. 

23. Vander Zwet, T. & Bonn, W. G. (1999). Recent spread and current worldwide distribution of fire blight. 
Acta Horticulturae, 489, 167-168.  

24. Vander Zwet, T. & Keil, H. L. (1979). Fire blight, A bacterial disease of roseous plants. Acta 
Horticulturae, 338, 29-31. 

25. Vannest, J. L. (2000). Fire blight, The disease and its Causetive Agent, Erwinia amylovora. CABI 
Publishing, New York. . 

26. Vantomme, R., Swings, J., Goor, M., Kersters, K. & De ley, J. (1982). Phytopathological, serological, 
biochemical and protein electrophoretic characterization of Erwinia amylovora strains isolated in 
Belgium. Phytopathology Zeitschrift, 103, 349-360. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

��        ������	
���� ����  ����� ������ ���	 �� ����� 

27. Verdonck, L., Mergaert, J., Rickaert, C., Swiings, J., Kersters, K. & De ley, J. (1987). The genus 
Erwinia: a numerical analysis of phenotypic features. International Journal of Systematic Bacteriology, 
37, 4-18. 

28. Versalovic, J., Koeuth, T. & Lupski, J. R. (1991). Distribution of repetitive DNA sequences in eubacteria 
and application to fingerprinting of bacterial genome. Nucleic Acid Research, 19, 6823-6831. 

29. Versalovic, J., Schneider, M., de Bruijn, F. J. & Lupski, J. R. (1994). Genomic fingerprinting of bacteria 
using repetitive sequence-based polymerase chain reaction. Methods of Mollecular and Cellular Biology, 
5, 25-40. 

30. Zhang, Y. & Geider, K. (1997). Differentiation of Erwinia amylovora strains by plused-field gel 
electrophoresis. Applied and Environmental Microbiology, 63, 4421-4426        

 

www.SID.ir


