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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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  ��(#��! �    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�+ 8 K�   (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	
�  �$          8 K� -#*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        Y KQ� � �]<.0 f�9, -�*�+ 8� 

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

www.SID.ir



Arc
hive

 of
 S

ID

����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 ��              o K
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( ���	
�  �$       p K� #�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�

  ��.� $� \<  ��� D  �F  �G  �H   � I          5&K0 8 K<��� \ K< - #*� � ��# �� \< .� � ��G���' ��.�.<$  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*0J
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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  h��

 Y���?Z���	
� ����.�   ]
� �# �$@A 8<��� A. rabiei -� p�S�� f��� .� #*N' Q�.G�� YQ� ;�� ��� ��  
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  ��              O K<$*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   8 K<��� 

  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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 h��

  ��.�HP1     �� 6
' .%<# 8<��� 8� �  ��     ��.� �# 8��&( y
0*�DHP3       � .%<# 8<��� �# � ��G�.� ��.Q 

     �# �6R( M5� 8� \< .�  ��.� \<    ��  ��G�.� ��.Q 7
0*�D .       6 K
' �	,�.<*� � 8<*�
5/4 -�G�� �#

      P�D ���.� #�*( 8<��� ;&� ]
� $�  ��      �� 8<��� 8� 84 �� <����� y
0*�D  ��   8��&K( y
0*�D

   ��.� �#HP4�� 6
' .%<# 8<��� �# �  �� ��.� �# 8��&( y
0*�DHP2    �# �6KR( M5K� 8K� 8
1� � �

��.� 8�  ��<# 7
0*�D��G�.� ��.Q .%.  

  ��  y
0*�DHP1    ]G��# �� @/@@  �'���.� �^�#   ��   -�G�� ��/s �# � #*� iI�d y
0*�D) �)"<�

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

HP3     �� \< .�  /      � �^�# HP8   �� @/�       ��GK��# �� K'���.� ]<.G&
� ��^�#  .�   8K
1� K'���. 

 ��y
0*�D �� k/���.� ]<� �# 84 #*� �^�#  �� ;�.� ��.Q 8<��� \< �/�0 )g��� � . (  

   ������ M�=� (� U�C���	   � �����  ��	� :    .� ��� Y
�.0 )�.����'# �#    f�K���#�#   ��K� 

���	
�  �$ 8<��� �<  ��      �� ��	+ ��.� �# 8� ���	
� �$ Y4 <)I ( ����	
� �$   #�K<$ K<)II ( K10 Y
9

�'�� .     ��.K� 8KJ<�*W 8K�     ��K� ���K	
�  �$  �| �  �  g�� B�� �# 8KS )  g��K�@ (   - �*K�+ 8 K�

��.�    4 �� ���	  ]<.G���	
�  81?W                   ��.K� �# � r�K� �# )�.����K'# ]K<� �# ��'#*� ��� ����(I) 

 ��G�.� ��.Q .  ��.����	
�  �$  ��)        8K<��� ����GK�� 8K�Ar.19 (  ��.K� �     ��K��   �  [    � ���# 8KS 

]<.G&
�   ��� ���	
�  �$   ��.K� �# � )�.����'# ]
<�D �# ��'#*� <(II)  �K�G�.� ��.KQ  .  ]<�.��K��

)�.����'# ) MJ�@ (8<��� �.u3( �*W 8�  ���A. rabiei  ��2I $� �� ���K	
� �$   .%<�KJ< $� K<

;�� �#*	' t
J�0 ..�  f����#�# ��� I*5I*( )M5� �(8<��� � ���  Ar.23 �Ar.24 ]<.G&
� 

  ;��?�  'w  5
G)�| (%   �# �'��# .%<�5< �� ��  )�.����'# �# 85
I�,���	
� �$    ;��?K� ]K<� K<

 �/�0[� %( ���� . .%<# �*� $�8<���  ��� Ar.1 � Ar.36  -�GK�� 8K� o�LG( i
0.0 8� 84    � �K�

           I*K5I*( 8��&K0 ����# ��'#*� Q.� -�R<���E� � -�G�.I)�� (%  � ���K	
�  �$   K<)�� ( %4 K	  

�'#*�.  �*W 8� 8K<��� J
G'a b*�0 8S #�# -�&' ��.� ]<� P<�G' �S   � �K�A. rabiei   -�.K<� �#

)  �#l   ��.� #�*( -�G��  (                  - � B.G9K� � #�KR<� �# .u3K( MK(�*+ G9K<�� � ;K�� #�<$ _�G?9'

 #*� ��.� .   *%I� 8� 8�*0 ��� p�S�.D    ��0*�D
y     -�GK�� �# �K�  �K��    K��.� #�*K(   K(     - �*K0

*7�*J�� 8S #*	' #�/�&
D  8K<�(#�$ 8
I�� O?�( -�*�+ 8� �� p1' ]<.G&
� �#�$�*� ����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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simillarity of 30 isolates of 
Ascochyta rabiei

Jaccard Coefficient

0.50 0.63 0.75 0.88 1.00
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 Ar.17 

 Ar.29 

 Ar.16 

 Ar.34 

 Ar.18 

 Ar.36 

 
  

 $�0-Z 8��&0 )�.����'# @A V�GN( 8<��� Ascochyta rabiei 6
I�'� f��� .� RAPD $� �#��G�� �� 

 8(�'.�UPGMA 8��&0 i<.` � Jaccard) �� 8��&0 ]
%'�
( .%'�&' #*	+ �H8<�  ���A. rabieiO	�   ��� ����

-�G�� $� 8<*�
J/S ���&'�(.S �)"<� �Q.� -�R<���E� ��� ( -�G�.I � �	,�.<*� � ����(  
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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similarity of 30 isolates of
Ascochyta rabiei

Nei Coefficient
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I

II

 

 $�0?Z��.� )�.����'#  8<��� ����  ���Ascochyta rabiei O	�  -�R<���E� -�G�� P�D $� ��� ����

���	
� f��� .� �-�G�.I � �	,�.<*� � 8<*�
J/S ���&'�(.S �)"<� �Q.� .� <�$  �� Q�.G�� YQ� ;�� ���

 8��&0 i<.` $� �#��G��Nei  
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 

Similarity of 30 isolates of 

Ascochyta rabiei 
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 h��

B��6�      �
I*0 #*�� .� �?( <��      -�G�� H.� $� 9�� M�(           8 K<.U' . K� ��K
<�0 6K
' �*&S ���

( �*SC(  ����)Mahmudi and Banihashemi, 2004 Kaiser and Okhovat 1996;.(  

        �
L` ��G?9' ��?0�� 84 #�# -�&' .`�, ��.� 8R
G'    b*�0 ]
�  ���K	
�  �$      I*K5I*( � K<  

A. rabiei # #*��#�� .8<��� H.�   ��KG�� ����# 84 �� ���K	
� �$     ��K2I $� ��K'#*� /��&K( K<

I*JI*(   ��G��# �#�<$ ����0  . �s ]<�.����
 ( ]        ̂ *cKH 8K4 #*K	' ��?�G�� -�*0
   � *4CK( ��

   ( .%<�5< $� M1G9(  ����� .      B"K0 6K
' 8GK�C� �#             � �*KH ]
K� 8KZ��� V&K4 ;K/� <�K�

 � <�$�*7�� � 5<a*I*��*(���	
� �$< A. rabiei  ;K�� 8G�.<CD ��*^ (Singh, 1990) .  KW

            � ��.%'�&K' 8 K4 �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���  ����   
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