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Abstract 
 

Pathogenic and molecular variability of 30 isolates of Ascochyta rabiei the causal agent 

of Ascochyta blight of chickpea collected from five provinces of Iran including Ilam, 

Kermanshah, Kohkiloyeh-Boyerahmad, East Azarbaijan and Lorestan was studied. Based on 

pathogenicity test, which was conducted using 7 differential chickpea cultivars, the isolates 

were categorized into 16 groups. All isolates collected from East Azarbaijan (Ar17, Ar18, 

Ar19), two isolates from Kohkiloyeh- Boyerahmad (Ar16, Ar34), one isolates from 

Kermanshah (Ar27), and one isolate from Lorestan (Ar2) had the highest pathogenicity. 

These isolates have potential to be used in breeding for resistance to ascochyta blight disease. 

Molecular variability of the isolates was studied using nine random RAPD primers and 

the data was analyzed using UPGMA clustering method and Jaccard similarity coefficient. 

The isolates were categorized into nine clusters. The average genetic similarity of isolates was 

75% which indicates there was a high level of genetic variability in the population.  

Key words: ascochyta blight of chickpea, pathogenic variability, Ascochyta rabiei, RAPD 
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    �.� nZ� $�(run-off)   �� 
��D �*7�� �.     -���� .� ��.� l 
�
(      �#��G�� }��Q -*
9'�7�*� .G
I

�� .  �*7�� $� xD      B*D.� �� -���� .� 
��D          � �K� �#�# p�*D f"�.?<�� ��� -��K��   �K�  �# 

  ��(#��! �    f*
9�� 8��#  � |! � +��      �'�� ����/%' $�� 
L
?W �*' ; .  
?9' ;�*W�

  B*D.� .<$ �#    �� AA!�l  #*� �^�#  .    ;�*W� ��%G�# g�, ]
+ �#        �# �� ;�*W� ]<� Y� $��

    #*	' Y��.� ��( ]<� g*W .    B*D.K� Y&� $�� �#             -�K��
� � �K� 8GK��#.� f"�.?<�K� ��K�

8<�( ��G�.� ��.Q 
L
?W ;�*W� � �(# ��*' �<�.� �# ��� 
'$ .  

����� �� ! 	F����� H�F�� I=J�� 	
����     �G���� �G
 1�G0 	G!�   ��G�Ascochyta rabiei :

xJ+  M��1( �# #*N' 
Q�.G�� YQ� ;�� M	LI�@A }��Q 8<��� Ascochyta rabiei � l  xKD $�� 

 8<�( $�  '$
 8{��
�    �%�� ���
(  8{��
� 8S             
��K<$�� ��K'#�# -�&' �� M(�S �.( f�9, YQ� ���

�� .��	
� ���8��# 8' XH�� $� �#��G�� �� �  ��)�!  (Jan and Wiese (1991)�# 8S �  OQ��

8��# 8' XH�� 8G��< #*?/� ).�  ��� #�/�&
D ��Reddy and Nene (1979)  �K<#.� ;K?u �;��  .

                  #��K, ]GK�� ]
� $� 8' 8��# � ���	
� Y�"+ -��� \< 8��# 8S ��*c�<� 8� AA %  -�K��
�


( ����.  

1��"    ��=
����
�  �� ����� 	�  �� :xJ+     -��6
( ����&( M��Q M	LI�!    MK(�+ ���K	
�  �$   .K� �
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 h��

           -�6
( �< � -��6
( ;(��1( �< � ;
��9, �$��'� f��� ���K	
�  �$       
K( ���K	
� MK(�+ 
K<    �K'�*0

��.� � 
��<$�� ;/�  ��� �������	
� �$ #*� �#��G�� 
<(Halfon-meiri, 1970) . 
�#*I� y
0

    ���	
� Y�"+ f��� .� Y� )   $�.J' � $�.�S ��'�( (8<�D       ;K�� ��K� ���CK� .B��     #�*K( ��K�

        b*�0 8LI�Z( ;/� V�GN( ]
112( ��*0 �#��G�����	
�  �$    8��# .U' $� }��Q 
<     ��K� ����

  8G�# � ���	
�        ;K�� ����G( ��� ;?u ����# ���� .         ;K/� �*
K� �# $� �.K`�, oK
120 �#

��.�   8<��� ����    �<#.� �#��G�� �� .    g�� B�� �#  $�� �*
� $� K<��
 �!       ��K� #�/�&K
D  �K�*0  

Jan and Wiese (1991) �� �#��G�� .
��.� �#   ;K/� XH�� ]<� $� �#��J<� �# ��� )�R'� ���

S*JKK�� ���KK	
� ��KK� 
��KK<$��
;KK�� ��KK� �#��GKK�� �G .�#  ��*
KK� ]KK<� z"KK^� �KK� ;KK<�/'  

 
�#*I� ����#@!    )��K1( -�*K�+ 8K�   (Low virulent)  ��K��# ��! /@ K�   f�9K, -�*K�+ 8  

(High virulent)�#   �� 8G�.� .U'.       �*GS�K� ]
K� ��K?0�� 89K<�1( ;I*/K� ;/� )�# B�� �#

���	
� �$   �# 
I*KJI*( 
KJ
G'a b*�0 -�6
( �� 
<A. rabiei �   8��&K0 i<.K` B�� $�Nei (1973) 

 �<#.� �#��G�� .�#               8��&K0 i<.K` -�K(� ;K��� $� xD ;<�/'Nei    �#��GK�� �K� �   �6K�� ).K' $� �

NTSYS-pc 8(�'.� � UPGMA�<#.� Y
�.0 x<.0�( ]<� 8� �*�.( )�.����'# �.  


��
	 ��������� 	:  

��� ��K���� ���3��F 	 L�� �
� � (DNA extraction) DNA :�J0 K
  ��.NGK�� � .DNA 

8<���  ���A. rabiei.�     B�� f�K��)Raeder and Broda (1985  K	S �K� 
   ��*K^ ��,"K^� 

CD< ;�.)Mahdavi et al., 2009 .(  

      .�� �
 	2��!6 M�=� 	
��
RAPD-PCR :      ( �# 
I*JI*( j"GH� 
��.� �*U�( 8� K
 -�

���<8 �� �A. rabiei O	�  
�#�c0 .�$�d� 8' $� ��*&S V�GN( oW��( $� ��� ����)UBC519 �

UBC574 �UBC736 �UBC772 �OPA �OPI �4s �16s � 29s (.�   }��Q ]<� �� 
�?Q ��LI�Z( f���

�  �� �#��G�� �#* . .�$�d� ]<�      ]
� $� ��@A              � �K'�� z*K`� � #��KL0 f�K�� .� �
�#�c0 .�$�d� 

  
�D ]<.G&
� ]
�{	�    �'�<#.� v�NG'� Y9
��*( . R'$ p�S��
�. ��  K�D 
    $�.K( )PCR ( �J0 � K
 .

DNA ��� <8  ��   *(.0 ��%G�# ��*0     .�J<��Bio-RAD   g�( �iCycler         .K� �KJ<.(� �*&KS ;H�K� 

 B�� f���)Mahdavi et al. (2009  �K� )�KR'�  .      8K<��� 8��&K0 -�6K
( ]
K
L0 �*KU�( 8K�   ��K�  

A. rabiei ��#�# ��G��  �'�� �*�, ��*^ 8� ��)  ( �'�� �*�, )�+ �< �)A ( ).K' �#   ��6K��Excel 
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  h��

�<#.� #���. #��S�� 8��&0 i<.` $� �#��G�� �� (Jaccard Coefficient)  8K(�'.� �# SIMQUAL �# 

).'    ��6��NTSYS-pc             8K(�'.� $� �#��GK�� �K� � 8?��2( 8��&0 x<.0�( �SHAN    B�� � UPGMA �

8�*H 8<6R0 �<#.� )�R'� ��.  

(���� �� N���7O)	��2��� N���=� ( ��Ascochyta rabiei: ]

L0 ��.� �� y
0*�D)  yK
0*��


I*5I*((  �<#.� �#��G�� .	I*4 B�� $� ��'��# #*�� ;
L	� -��# 84 � .   .K� �B�� ]K<� o?W

� $� 8<�� A. rabiei       8K' $� \K< .K� ��K'�� �*K%I� f�K�� .� �
	Q� 8' 
I*5I*( y
0*�� \< ��

   ��� v�NG'� 84 �.�$�d�   �<#.� ]

L0 ��'� .        #��KL0 ����CK%(�' ]K<� f�K�� .�   �� yK
0*�D   �K� �

 �<#.� ]5	( ;
L	� ]
� �# V�GN((Kolmer et al. 1995) .  

        �� $R�S 	������ T���� (�
 U�C��� 	
��
RAPD    M�=� �
 �����
  ��	�:     �*KU�( 8K� 

   �*GS�� 89<�1(���	
�  �$     ��K� 8��&K0 )�.���K'# �
I*JI*( j"GH� �� 
< ���K	
� �$   ;K�� 
K<

8<���       8��&0 )�.���'# �� ��RAPD�<#.� 89<�1( � .�#   ���"GH� ]
� ��?0�� ;<�/'���	
� �$  
K<

8<��� �# �
I*JI*( ��  ���A. rabiei �<#.� 
��<$��.  

  

�!�V�W,
 �   

���>� ��� �����
 ��	� : �� #*N' 
Q�.G�� YQ� ;�� M��1G( .u�@A 8<��� A. rabiei  8� .R�(

  M
5&0 [   ��.� ���	
�  �$   ;&� 
<)  g���@ .(         8K<��� �# 84 �8<��� P�D -#*� ���# �� 8' ��.�

        �K	,�.<*� � 8<*�
%/4 -�G�� 8� o�LG()Ar16   � Ar34 (            GK�� 8K� oK�LG( .K%<# 8K<��� 8K� � -�

    #*� 
Q.� -�R<���E�)Ar17  �Ar18  �Ar19(      ;K�+ 8� 8S � ���K	
�  �$     �� .K� -#*K� �     )�KQ�� 8K	� 

Q�.G��
   ]<.G&
� ����	
�  �$  ��G��# �� 
< .    ��.� $� xD�   ��.� ����	
�  �$  ��     8K<��� M(�� Ar.2 

) -�GK�.I (��� � K< 8 Ar.36)  
Q.K� -�KR<���E� (  ��.K� � ���K	
� �$ � [   8K<��� M(�K� Ar.27 

)'�(.S��& (    ��� ]<.G&
� ����#���	
�  �$                ]K<� �# �#��GK�� #�*K( 
KQ�.G�� )�KQ�� ��� .K� 
K<

 �'#*� 
��.� .  ��.����	
�  �$  � � 8<��� M(�� 8S Ar.23  ��&K'�(.S -�G�� 8� o�LG(  
K(   ��K���

���    YQ� �# ILC1929   � ILC5928 ���	
�  �$ #*�  .   ��.K� ���K	
�  �$          8K� -#*K� ���# �K� ��K/s �

  -�G�� $� 8<���   8<��� M(�� -�G�.I   ��  �Ar.4  �Ar.5   � Ar.6   ]<.G	4 � ���K	
�  �$      ��� .K� �� 
K<

 �� .� �/�0 � ;��# 
Q�.G�� )�Q��� YQ� ILC1929 ���	
� �$�'#*�  . K( .U' 8� ]<�.����
    8KS �K��
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 h��

8<���  ��   Q.� -�R<���E� -�G�� �
     ���Q ]<.G&
� ����# ���	
�  �$  8<��� .�S� � 
<  �K�  -�GK�� �

 ����# -�G�.I    ���Q ]<.G	S ���	
�  �$ �'#*� 
< .  ��.����	
�  �$  �l   � �      -#*� ���# �� ��.� .� �

l       ��.� ]
� �# �� 
'���.� ]<.G&
� �8<���   �� ����	
� �$��G��#  .��.� �� �| � k ����# t< .� 

@  ��.� �8<���  ��� ���	
� �$�    �� .� < ����# t���.� .<�� � 8<���   �K�   tK< ����# �K/�0 

� 8<����'#* . 
Q�.G�� )�Q�� p�S�� 89<�1( �� .��.� �#8<��� �� V�GN( �A. rabiei    8KG�� ��KS 8�

      ��� ]<.G&
� �
��.� ]<� �#���	
�  �$    YQ� ��� 
<ILC-1929     ��� ]<.G	S � ���	
�  �$  
K<

   YQ� ���ILC-72  �� ����&(  .    
Q�.G�� YQ� ]
�{	�ILC-1929        YKQ� � �]<.0 f�9, -�*�+ 8� 

ILC-7  �*�+ 8�  )��1( -     ��.� ]<� �# YQ� ]<.0
    _r�	G,� 84 �� .��~          8K� �*4CK( YKQ� ;K(��1( 

-a #*�� M
I#  �# ;(��1( ���  YQ� ]<� Y�"D )�w
(  ����(Imtiaz et al. 2008).     g�K, 8K� �K0

B"0 ����.� � 
��.� ;/� �#�<$ �  �������	
� �$��� 
<<8 ��� A. rabiei    8KG�.� ��*K^

      $� 
S�, 
%	� 8S ;��  ��� #�<$ b*�0<8  ���      
( V�GN( oW��( �# .���	
� ]<�   ���� . -�.<� �#

 B"0 6
'    ��.� ;/� 
<��    �������	
�  �$   y
0*0�D 
<����� � 
<       v�NG'� �*U�( 8� V�GN( ���

    ;�� 8G�.� ��*^ )��1( )�Q�� .��*Z�   8LI�Z( 
W 8S    ��� @   ).�  ���K	
�  �$       #�wK' pK� � 
K<

    �� � �� 
<����� 
J<a*I*<6
� )�QS96293 � Flip97-43c 8
^*0 M	2G( �0 )��1( )�Q�� -�*�+ 8� 

 ��)Shahriari and Izadyar, 2000 .( ��.%<# 8LI�Z( 
W � ��.� ���	
� �$( �#  K
 -�@A  8K<��� 

 �<#.� 
<����� ��&'�(.S -�G�� $� 
��.� #�*()Younessi et al. 2003 .(   .K`�, 
K��.� �#@A 

 8<���A. rabiei O	� � �����( �� ��*&S V�GN( -�G�� P�D $� ��<'$ 8
    YKQ� ;K�� ��� .K� 

       
�2( f�9, YQ� t< � 
Q�.G��)�*
�  �
' (   iI�Q �# [   ��.� ���	
�  �$  �'�� t
J�0  .   ]K<� �#

 -a ��.� -a 8Z��� $*�� 8J�<� M
I# 8� �
��.�(gene for gene)8<��� ]
� �#    ��K�A. rabiei  �#

 ;�� )�/�� �#.D(Akem, 1999) �         ��K�#�w' ]
K
L0 ��.K� #���'�GK�� oK
Q# YG9K
� tK< $*K�� �

                 B�� � �<�.K� � #*KN' 
Q�.G�� )�Q�� -�J( .� �# � ��&' 
�.L( }��Q ]<� t<a*I*<6
�    ��K�

        
( ����G( t<a*I*<6
� ���#�w' 
��.� ��.� �#��G�� #�*( 
&<�($�         �a�� #.���KS $� �CKI �����

    #�*( �# #�w' [   ��.� ���	
�  �$ 
<����� �    ;�� ��<#.� ���##*H ���  .  ��.� ]
� �#    8S 
<��

   ��� ]<.G&
����	
�  �$  8<��� 8	� ���G��# �� 
<      $� 8K<��� �# �
Q.K� -�KR<���E� -�GK�� ���

                 #*K�� -�GK�.I -�G�� $� 8<��� \< � ��&'�(.S -�G�� $� 8<��� \< ��	,�.<*� 8<*�
J/S -�G��



����2�� � 	&��' :�����
 ������� 	
��
 ����� �� ������ �� 	������ � 	���  ���Ascochyta rabiei ...   

  

  

  h��

;��# .        
120 ]<� $� ��(� ;��� P<�G' 8� 8�*0 �� 
( �o   8<��� -�*0       
Q.K� -�R<���E� -�G�� ���

    -�*�+ 8� �����	
�  �$  8<��� � ]<.0         -�*�+ 8� �� -�G�.I -�G�� ���.
d���	
�  �$ 8<��� ]<.0    ��K�

   #.S .SE 
��.� #�*(. ��� $� <8 ��� �� ���	
� �$
<$ <( �#�
   8K(�'.� ;K/� -�*0  ��K� ,"K^� 
 

�.L(
    #*	' �#��G�� )��1( )�Q�� .    8�*0 ��              oK
120 ]K<� �# �#��GK�� #�*K( 
Q�.G�� )�Q�� 8J�<� 8�


Q�.G�� )�Q�� o��Z((Singh, 1990) 
(  8<��� #�w' ]

L0 ;/� �/'� $� 8S ����   OK	� ��K�  ����

   � 8<�*� $� ���         ��.� �# ]<� 89<�1( �� �#*� ��� �#��G�� -��?I   
( ����          ��.K� 8KS ;K�� -�*K0

���	
�  �$     ��.� �\< #�w' o��Z( ��/s � ���	
�  �$    ��.� ��# #�w' o��Z( ;�� ����	
� �$  P�KD �

     ��.� �8� #�w' o��Z(���	
�  �$  �         ��.� � ��/s #�w' o��Z( ���	
�  �$       pK� #�wK' o��Z( 8' �


( ��
� ��*0 ��� 
�.L( ����.  

 X���!RAPD: ��*0 ��� �
I*0 ��'�� �*%I� 8<��� ��� A. rabiei  .�$�Kd� 8' $� �#��G�� �� 

  
�#�c0RAPD  ��.50 $� �     �'#*� ��#�*H.� 
<r�� Y9
��*( 
�D � �.<CD .8LZQ #��L0 �� �DNA 

�J0
 �0 P�D $� .�$�d� .� ��*0 ��� . @ #*� ����G( ) g���  .(�	0
(  8K<���  ��K� A. rabiei 

      �J0 �.G&( 8LZQ ;�� �0 \< MQ��,
    -� -$� 84 �'#*	' .    ]
� ��bp lAA   �0 bp lAAA  ����G( 

#*� .   #*�� ��   �J0 8LZQ ]<.G&
� 85�<�
        .�$�d� ��*0 p�4�� ]<� �# ��� .UBC-736     �K(� �#*K� 

 8LZQ ]<.G&
�  ��     ���.�$�d� ��*0 MJ���s �UBC-574   � UBC-772      �K� �K
I*0 ) M5K�  .(

 ]
� 
5
'a*�
� ��?0��@A 8<��� A. rabiei ' 8W*�.( �.R� � �<#.� 8?��2( K
   �K<#.� Y
K�.0 6

)  M5�� .(           8��&K0 nZK� �# 
5
'a*K�
� �.R� f��� .�kl %          8��&K0 i<.K` $� �#��GK�� �K� �

Jaccard  �8<���  ��      ��.� 8' iI�Q �# )I!H ( ��G�.� ��� .   ��.K�B   -#*K� ���# �K�  [   8K4 8K<��� 

_�0�	+   -�G�� 8� o�LG(     ���     #*KH �# �� yK
0*'a #��L0 ]<.G&
� ��'#*� ��&'�(.4 � -�G�.I  ��K�

#�# .   ��.� -� $� xD  ��� C  �E   � A       -#*� ���# �� i
0.0 8� |  �@   � �  ��6� �8<���   ��.� ]<.0   �K� 

�'#*� .8<���  ���   ��.� A   � C  0.0 8� 
   -�G�� 8� o�LG( i ���   �K'#*� ��&K'�(.4 � -�GK�.I  .  �
K�

  ��.� $� \<  ��� D  �F  �G  �H   � I          5&K0 8K<��� \K< -#*� ���# �� \< .� � ��G���' ��.�.<$  M


   �'#�# �6R( 8H�� \< .8<���    ���Ar23   � Ar24            ��K'#*� ��&K'�(.4 -�GK�� 8K� oK�LG( �# .� 84 

    
5
G'a ;��?� ]<.G&
�)   $� p
���% (     _r�	G,� � ��G��# .%<�5< �� ��    
'�9K5< ��KI�� ��&K�( 

�'��#.  
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 Y���)Zp�S�� �# �#��G�� #�*( .�$�d� 8' 
I�*0  RAPD-PCR 8LZQ #��L0 �  ���  

 �
I*0
J
G'a b*�0 
��.� �# �
�J� ��s � ��� Ascochyta rabiei  
Table 1. Sequence of nine random decamer primers and the number of polymorphic and  

monomorphic fragments produced by each primer, used for RAPD analysis of Ascochyta rabiei 

�"��':  
Primer 

	���� �"��':  
Primer sequences 

����� $J ���!�
  
No. of bands 

����!�
 [��B�  
Common bands 

	7�0 �=3 ����� ����!�
  
Polymorphic Bands 

OPA-02 5’-TGC CGA GCT C-3’ 5 2 3 
OPI-01 5’-ACC TGG ACA C-3’ 10 5 5 

UBC519 5’-ACC GGA CAC T-3’ 6 2 4 
UBC574 5’-GCC AGA CAA G-3’ 8 2 6 
UBC736 5’-GAG GGA GGA G-3’ 13 8 5 
UBC772 5’-CCC ACC ACC C-3’ 5 1 4 

4S 5’-CCT GGG GTG G-3’ 7 4 3 
16S 5’-GGT GGC GGG A-3’ 10 9 1 
29S 5’-CCG GCC TTA C-3’ 10 3 7 

  

 Y���-Z��.�  ��� MI� 
'���.� f��� .� ��� 
<����� 
7
0*�D��  �� �.G&( ���   

.�$�d� 8' $� �#��G�� RAPD 8<��� -�
( �# ��� Ascochyta rabiei  
Table 2- Haplotype groups identified among Ascochyta rabiei by nine RAPD primers  

based on frequencies of the most common allele among Ascochyta rabiei isolates. 

1��" ��� 	\���7O��  
Haplotype groups 

	������ N���=� 

Molecular Phenotype (Haplotype) 
]���� (�
 �� ����� 

Number in population 
^_�=� �� �����  

Number in province 

HP1 111111111 12 2b(1)a, 3(3), 4(1), 5(7) 
HP2 111121111 4 5(2), 4(2) 
HP3 111111112 4 5(1), 3(3) 
HP4 111111121 6 4(3), 2(1), 1(2) 
HP5 111121131 1 1(1) 
HP6 111111211 1 3(1) 
HP7 111111213 1 3(1) 
HP8 111111131 3 4(1), 2(2) 
HP9 111112211 1 2(1) 

HP10 111312131 1 4(1) 
HP11 111111231 1 1(1) 
HP12 111111215 1 1(1) 

a :       O	� oW��( 8� �*�.( 6G'�.D $� ���H #��+�   8<��� ����     ;K�� �K� .   
K�L<  =    �
Q.K� -�KR<���E�� = "K<� �)@ =
 ���&'�(.S| = � �	,�.<*� � 8<*�
J/Sl =;�� -�G�.I .  

b :8<��� #��L0 .%'�&' 6G'�.D MH�# #��+� 
( 81Z�( -� 8� o�LG( ��� ����.  
a: The number out of parenthesis refers to the location (province) of the isolates. Includes: 1= East-

Azarbajan, 2= Ilam, 3= Kermanshah, 4= Kohkiluyeh-Buyerhamad, 5= Lorestan 

b: the number inside the parenthesis refers to the abundance of the isolates of each location.  
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Table 3. Pathotype groups identified among 30 isolates of Ascochyta rabiei  

by testing them on seven differential chickpea lines 

�� ! 	F����� H�F��  
Differential chickpea lines ����� ��  

Isolates (Ar.) 
1��" �����
 ��� ��  

Pathotype group PCH 

15 
ICC 

3996 
ILC 

1929 
ILC 

72 
ILC 

202 
ILC 

5928 
ILC 

194 

1, 29 1 H L H L L H L 
2, 36 2 H H H L H H H 
3 3 H H H L H L L 
4, 5, 6 4 L L H L L L L 
7, 9, 11, 14, 31 5 H L H L L H H 
8 6 H L H L H H H 
10, 22, 32 7 H L H L L L H 
13 8 H L H H H L H 
16, 17, 18, 19, 34 9 H H H H H H H 
20 10 H L H L H H L 
21 11 H H H L L H H 
23 12 L L H L L H L 
24 13 L L H L L H H 
25 14 L L H H L L H 
26 15 H L H L H L H 
27 16 H L H H H H H 

H :���	
�  �#�<$ 
<�$L :���	
� YS 
<�$                                           H: high virulence, L: low virulence 

(����  �� N���7O)	��2��� N���=�:(  .	I*K4 B�� $� �#��GK�� ��  (Kolmer, 1995)  #��KL0 �

 � ��.�    ��     8'*	' ;
L	� M4 �# V�GN( y
0*�D  ��      �<#.� 
<����� 
��.� #�*( �)g���� .(

]<�   ��y
0*�D  ��    MI� 
'���.� f��� .�   ��           .���Kd� 8' $� �#��G�� �� ��(� ;��� �.G&( �RAPD 


<����� �'�<#.� .   ��y
0*�D  ��              OK<$*0 ���#.K� 8K'*	' V�GN( oW��( -�
( �# 
�#�c0 �*W 8� 

 �'#*� ��� .                 ��K/s �
K��.� #�*K( 8K<��� P�KD ]
K� $� 
Q.K� -�R<���E� -�G�� �#  ��  yK
0*�D

    ����# 8<��� �# 84 �<#.� 
<�����  ��   ��.K� �# � �K'#*� 8��&( y
0*�DHP4  �K�G�.� ��.KQ  . �#

   
� $� )"<� -�G��      ��K/s �
��.� #�*( 8<��� P�D ]   ��      8K<��� �# 8K4 �K<#.� 
<�K���� yK
0*�D

����#   ��       ��.� �# � �'#*� 8��&( y
0*�DHP8  ��G�.� ��.Q  .       ]
K� $� -�G�.I -�G�� �# A   8K<��� 

  8� �
��.� #�*(   ��      ����# 8<��� ;�� 84 �<#.� 
<����� y
0*�D   ��     �# � �'#*� 8��&( y
0*�D

  ��.�HP1  �G�.� ��.Q         ��.� �# .%<# 8<��� �# � �HP2  ��G�.� ��.Q  .      ]
K� $� ��&'�(.4 -�G�� �#

    ��/s �
��.� #�*( 8<��� ;&� ��      �� 8<��� 8� 84 �� 
<����� y
0*�D   ��     �# 8��&K( yK
0*�D
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5/4 � -�G�.I ���&'�(.4 ( #*� ���4�.D.  �� yK
0*�D   �K�  �HP4    �K� k/ [  �HP2  � 

HP3     �� \< .�  /      � �^�# HP8   �� @/�       ��GK��# �� 
K'���.� ]<.G&
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1� 
K'���. 
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�   ��� ���	
�  �$   ��.K� �# � )�.����'# ]
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K<
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�S   ��K�A. rabiei   -�.K<� �#

)  �#l   
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 #*� 
��.� .   *%I� 8� 8�*0 ��� p�S�.D    ��0*�D
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K(     -�*K0

*7�*J�� 8S #*	' #�/�&
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� �#�$�*� ����A. rabiei 

;�� 8G��#.  
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  $20)Z             ���K%' ;&K%'� $� MK^�, �$�*K��.GJI� B*K1' DNA     B�� 8K� RAPD      $� �#��KL0 ]
K� �# 

8<���  ���Ascochyta rabiei�#��G�� ��  ���.�$�d� $� UBC-772 � UBC-574  $��K�� ga �# �/   �K^�# )  #��K+�

 #���'�G�� .S��( 8� �*�.( .H� � g�� -*G� � 8<��� ���	� 8� �*�.( �MJ� �r�� �# ��� ��#1kb
(  ����(  
Fig. 1. Electrophoretic analysis of RAPD products of some representative isolates of Ascochyta 

rabiei after amplification with UBC-772 and UBC-574. The M lane in all analyses is a 1kb DNA ladder 
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 $�0-Z 8��&0 )�.����'# @A V�GN( 8<��� Ascochyta rabiei 6
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Fig. 2. Dendrogram of similarity of 30 isolates of Ascochyta rabiei collected from East-

Azarbaijan, Ilam, Kermanshah, Lorestan and Kohkiluyeh-Boyerahmad provinces of Iran based on RAPD 

analysis. The UPGMA algorithm of SAHN program of NTSYS-pc and the similarity coefficient of 

Jaccard was used for cluster analysis. The vertical dotted line is the average similarity of the population 
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Fig. 3. Dendrogram resulting from cluster analysis of Ascochyta rabiei collected from East-

Azarbaijan, Ilam, Kermanshah, Lorestan and Kohkiluyeh-Boyerahmad provinces of Iran based on their 

virulence test on seven differential chickpea cultivars/lines, using coefficient of Nei 
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KW

            ���.%'�&K' 8K4 �K� �#�# -�&K' }��KQ ]<� ��� .� �.%<# 8��&( ��LI�Z(DNA   �K� 
W�K?0�� 

).�  ������	
� �$ �'���' 
<(Ahmed et al., 2007; Chang et al., 2008) .  ��K+ ��K
1+ 8� 8s.�  ��

�� M�(�
I*0 M
I# 8� �*4C( 8R
G' �]
112( $� }��Q ]<� �.5( 
9
( ����(Peever et al., 2004).   

8'�N�� � 
I*JI*( 
��.� �� �0 �� B"0 
��.� ]<� �# 8<��� ��  ���A. rabiei ��� ��� 

       ��� � 
J
G'a �<�.� $� 
<*%I� ��*&S -�G�� P�D $����	
� �$    #�*K( oW�K�( �# }��KQ ]<� 
<

   � $� -�*G� �0 �<� ;��� 
��.�<*0 �# ��+"W� ]  8K1Z�( .� �� i���G( )��1( )�Q�� 
�.L( � �
I

 #*	' �#��G�� .   �G' 8� 8�*0 ��<    ��� $� ��(� ;��� P<8  
<��    ���Q �� ���	
�  �$
< $ <( #�
  �# -�*0

8(�'.�  ���   #*	' �#��G�� z"^�  .�{	�
 ���K�0 #*�� 8� 8�*0 �� ]  �K�� aG'
 KJ
$  K< K� �# #�
 ]

���<8  ��      .K� -�K� 8G9J� g�	G,� �<   ( O��K�( O      ' ��KUG'� $� ��# ;K(��1 K
      $� ;K�� )$r � ;9

�Q��
(    ��s ;(��1( ����# 8S    .
d � 
'a      
( #�w' 8� 8G9���     �( ;/� �# ������<.< � ;< � ]
��	� 

#*	' �#��G��.  

  

���`A
�\
  

I*�9KK( $� 8�
KK�� ]<�KK�
  ��%&KK'�# � �*&KK4 
5KK�67��
� ��KK1
120 89KK�3( ).KKG2( ]  

"KK�� #�$�
(  � 8KK4 ��KK1
120 � )*KK�+ �KK,��  �� p��wKKD ]KK<� ��.KK�� ;KK/� )$r ��KK'�5(  


KK( .5&KK0 �KK'#*	' Y��.KK� #*KK� .KK�{	�
�Q� ��KK	,$ $� ]KK</�I��*KK' #*�&KKH f�KK�/( -�
 �  

 ]9KK, f�KK�/(<9KK'*
	, f�KK�/( � 
�+�*KKD �KK`��
OKK	� �# tKK	S ;KK/� �KK���  ����   



����2�� � 	&��' :�����
 ������� 	
��
 ����� �� ������ �� 	������ � 	���  ���Ascochyta rabiei ...   

  

  

  h��

8'*	' ���s��Q 
'�#��Q 
( 
 ##.�∗.  

 

a
�=�  
 

AHMED, H. U., K. F. CHANG, S. F. HWANG and R. J. HOWARD, 2007. Pathogenic 

diversity of Didymella rabiei isolates from southern Alberta, Canada. Plant Dis. Protect 

114: 189-195. 

AKEM, C. 1999. Ascochyta blight of chickpea: Present status and future priorities. 

International Journal of Pest Management 45: 131-137. 

CHANG, K. F., S. F. HWANG, A. H. KHADHAIR, H. U. AHMED, S. E. STRELKOV, M. 

DEYHOLOS, G. D. TURNBULL and J. FENG, 2008. Molecular diversity of 

Ascochyta rabiei isolates from chickpea in Alberta, Canada. Plant Pathology 7: 20-26. 

CHEN, W., C. J. COYNE, T. L. PEEVER and F. J. MUEHLBAUR, 2004. Characterization 

of chickpea differentials for pathogenicity assay of ascochyta blight and identification 

of chickpea accessions resistant to Didymella rabiei. Plant Pathology 53: 759-769. 

HALFON-MEIRI, A. 1970. Infection of chickpea seed by Ascochyta rabiei in Israel. Plant 

Disease 54: 442-446. 
IMTIAZ, M., M. MATEME, K. HOBSON, M. VAN GINKLE, and R. S. MALHOTRA, 

2008. Molecular genetic diversity and linked resistance to ascochyta blight in 

Australian chickpea breeding materials and their wild relatives. Australian journal of 

agricultural research, 59: 554-560. 

JAMILET, M. and B. RICARDO, 2000. Analysis of DNA microarray data. Part I: 

Technological background and experimental design. Biotechnologia Aplicada 2008. 25: 

90-96. 

JAN, H. and M. W. WIESE, 1991. Virulence forms of Ascochyta rabiei affecting chickpea in 

the Palouse. Plant Disease 75: 904-906. 
JAYAKUMAR, P., B. D. GOSSEN, Y. T. GAN, T. D. WARKENTIN and S. BANNIZA, 

2005. Ascochyta blight of chickpea: Infection and host resistance mechanisms. 

Canadian Journal of Plant Pathology 27: 499-509. 

                                                           
∗!�B!	 ��"�!��A! :  � f��/( 
	
 d ]
��
   ("�� #�$� ��%&'�# �
     � )*K�+ �K,��  120
 ��K1  �-�.K/0 �   �K	2( .KGS# 

*`�� ���# f��/( <./� B*<���( �3120 89�
� ��1
J�67��
G9D e���^ ��*&S 
 ����-�./0 �� �<-�.. 



                                                                            �����
 � ���:  	���" ��� : �7�;< 1���0 *- �=>
� *)?<@  

  

  

 h��

KAISER, W. J. and M. OKHOVAT, 1996. Distribution of Didymella rabiei, the teleomorph 

of Ascochyta rabiei, in Iran. Iranian Journal of Plant Pathology 32: 158-162. 

KOLMER, J. A., J. Q. LIU and M. SIES, 1995. Virulence and molecular polymorphism in 

Puccinia reconditae f. sp. tritici in Canada. Phytopathology 85: 276-285.  

MAHDAVI, M., M. RAZAVI, K. SHARIFI and R. ZARE, 2009. Investigation on genetic 

diversity of Fusarium oxysporum causing potato fusarium wilt by pathogenecity tests 

and RAPD markers. Iranian Journal of Plant Pathology 45: 9-24. 

MAHMUDI, F. and Z. BANIHASHEMI, 2004. Formation of sexual form, distribution of 

mating types and genetic variability of Didymella rabiei, causal agent of chickpea 

blight in Fars province. Iranian Journal of Plant Pathology 40: 15-30.   

MCDONALD, B. A. and C. LINDE, 2002. Pathogen population genetics, evolutionary 

potential, and durable resistance. Annual Review of Phytopathology 40: 349-379. 

MCDONALD, B. A. and J. M. MCDERMOTT, 1993. The population genetics of plant 

pathogenic fungi. BioScience 43: 311-319. 

NEI, M. 1973. Analysis of gene diversity in subdivided populations. Proceeding of the 

National. Academy of Sciences of the United States of America 70: 3321-3323. 

NOUROLLAHI, K., M. JAVANNIKKHAH, M. R. NAGHAVI, J. LICHTENZVEIG, S. M. 

OKHOVAT, R. P. OLIVER and S. R. ELLWOOD, 2010. Genetic diversity and 

population structure of Ascochyta rabiei from the western Iranian Ilam and 

Kermanshah provinces using MAT and SSR markers. Mycological progress 10: 127-

133. 
PEEVER, T. L., S. S. SALIMATH, G. Su, W. J. KAISER and MUEHLBAUER, F. J. 2004. 

Historical and contemporary multilocus population structure of Ascochyta rabiei 

(telemorph: Didymella rabiei) in the Pacific Northwest of the United States. Molecular 

Ecology 13: 291-309. 

PRADHAN, P. 2006. Studies of Ascochyta rabiei in Australia. MSC thesis, University of 

Melbourne. Pp 1-120. 

RAEDER, P. and A. BRODA, 1985. Rapid preparation of DNA from filamentous fungi. 

Letters in Applied Microbiology 1: 17-20. 

REDDY, M. V. and Y. L. NENE, 1979. A case for Induced Mutation in Chickpea for 

Ascochyta Blight Resistance. Pp. 398-408 In: Proce. Symp. Role Induced Mutant. Crop 

Improve. Osmania University, Hyderabad, India. 



����2�� � 	&��' :�����
 ������� 	
��
 ����� �� ������ �� 	������ � 	���  ���Ascochyta rabiei ...   

  

  

  h��

SHAHRIARI, D. and M. IZADYAR, 2000. Virulence groups of Ascochyta rabiei on 

chickpea cultivars of Iran. 14th Iranian Plant Protection Congress Pp. 82. 

SHOKUHIFAR, F., A. BAGHERI and M. FALAHATI RASTEGAR, 2003. Study of genetic 

diversity of chickpea blight [Ascochyta rabiei (Passs.) Lab.] of Iran, using RAPD 

markers. Journal of Science and Technology of Agriculture and Natural Resources 2: 

193-203. 

SINGH, G. 1990. Identification and designation of physiological races of Ascochyta rabiei in 

India. Indian Phytopathology 43: 48-52. 

TALEEI, A., H. KANOUNI and M. BAUM, 2010. Genetical studies of Ascochyta blight 

resistance in chickpea. International Journal of Bio-Science and Bio-Technology 2: 19-

28 

UDUPA, S. M., F. WEIGAND, M. C. SAXENA and G. KAHL, 1998. Genotyping with 

RAPD and microsatellite markers resolves pathotype diversity in the ascochyta blight 

pathogen of chickpea. Theoretical and Applied Genetics 97: 299-307.  

VIR, S. and J. S. GREWAL, 1974. Physiologic specialization in Ascochyta rabiei, the causal 

organism of gram blight. Indian Phytopathology 27: 355-360. 

WILLIAMS, J. G., A. R. KUBELIK, K. J. LIVAC, J. A. RAFALSKI and S. V. TINGEY, 

1990. DNA polymorphisms amplified by arbitrary primers are useful as genetic marker. 

Nucleic Acids Research 18: 6631-6635. 

YOUNESSI, H., S. M. OKHOVVAT, G. A. HADJAROUDE, S. J. ZAD, A. R. TALEI and 

M. ZAMANI, 2003. Virulence variability of Ascochyta rabiei isolates on chickpea 

cultivars in Kermanshah province. Iranian Journal of Plant Pathology 39: 213-230. 

 

 

Address of the authors: Eng. S. GHIAI, Islamic Azad University, Science and 

Research Branch; Dr. M. RAZAVI and Eng. D. SHAHRIYARI, Iranian Research Institute of 

Plant Protection, P. O. Box 1454, Tehran, Iran. 

 


