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�2* �68� g�E�� 

68�� #
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 !�" 	��������� 	���� 6��) �������� ��
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 �6��, �� ��������  U�LT2* !� ���  1� .,�� ��� ��
 !��$ ���� 62� ���$ ���A�2' �,

���� W��G [�
 .��E�1 q' %���,�� �� ( [�
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  .,"�  ��
 g���� �(� !�8�� ��� ��
 ���j 1� �+(��� w��� 	
�72��*1  !� 	����

 P�s* !� ( .�� !���,�� [�
 .��E�1 q' �� [�
 q' =(� !� ������, �� ��������  U�LT2*

 	��>DPCA ( WA����,� Ki��*   .=(� 1� .,�/��� �� �1����� ��
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)Ghosta et al. 2004 (���� W��G [�
 .��E�1 q' �� [�
 q' =(� �� ( 6�� !�8� g�E��  .  
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 �, ,�&�� %��&' ����NV�� ��� .1���� [�
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 !�" 1� !���� #� 	��������� #E�� 6HT� #��*1  �,A.  arborescenseaj� �(�   

) Okapi 	��T��� �"h !� (�� 	����  . �' (, +��� �
 1� ����A' !� �, +��� #� ( 	�

�� v�T��� [�� (, !d
�� �
 1� ( !d
��  . X�$ 	*"��H�* ��
 }�j 	�1 !��* ����

 �(� ( !��' ��� ,�"* ��
 !�" .1(� 6/
 ��
 !��$ ��� k�^ �, !���^ 1� �������*

 +�
�� ������V aG1 ���B +(��� ( w��� +1"� Q"� �� !� 	��
 Ks* �, ���� .1(� 

 ���� .,�, ���j �,"� .�� ,�E�� qB"�)Hoffman et al., 2002  .(.%��
 !� �
�� ���� ]�'�' 

�� .,�, ���j ���G1 �(� 	��G ��  ��
 }�j  . ����� \)� �
 Q"�� +,�, ���j 1� Kfj

 %�b"' �� 	�G1mV���� 	��$ !*   . �,�E* �	�G1 [�� �
 �(� �
 }�j +,�, ���j 1� �&�

 	fH� 6�"h� �� q���c$ !H�� ��1 	�1 !��* 1� O$ �
 !d
�� ( ��,� v"h�* [�� \)�

@V  ��*, ( ��2�� �� �0�,C
° m�Mm�����,� �����7� 1(� !� U�* !�   . !� 1� �&� abcJ

 1(���,� .�
�2*  .  

K*�� .�� 	������ !�" X�$ 	��������� +�"' U�2��*1  g(, ��� �, :��
 !�"  

A.  arborescense A.  brassicae �A.  brassicicola �A.  infectoria ( A.  raphaniaj� �(�  

Hayola30868� ���j #E�� ,�"* �"2� �, .�� 62� k(���* aj� q� +�"�J !�   . �E��� �,

 !�" 1�A.  arborescense 	�fj #��*1  ��������� !���� +��
 	A� !� 68� ��� !� !���� (, 
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 k�� �, !� 	��
 ��,1�� �,���N ( ���? ��
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.  
Fig. 1. (1): A: colony, B: conidia and C: conidiophores, (2): A: colony, B: conidia and C: 

conidiophores,(3): A: colony, B: conidia and C: conidiophores,(4): A: colony, B: conidia and C: 

conidiophores and (5): A: colony, B: clamidospore and C: conidia. 
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Fig.  2.  Disease severity (%) of five Alternaria spp. on Hayola308 cultivar. 
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+��H�  
Table 1. Survey on incidence and distribiution of Alternaria species on canola in Golestan, 

Khuzestan and West Azarbeijan provinces. 

A.raphani* A. brassicicola* A. brassicae*  Total studied 

leaf spots Fields**  Provinces  Number  
136 0 0 136 BC/camp/L Khuzestan 1 
85 0 0 85 Fadak1/L Khuzestan 2 

120 0 0 120 MTS/1/L Khuzestan 3 
100 0 0 100 MTS/2/L Khuzestan 4 
122 0 0 122 MTS/3/L Khuzestan 5 
120 0 0 120 MTS/4/L Khuzestan 6 
120 0 0 120 MTS/5/L Khuzestan 7 
100 0 0 100 SHR1/L Khuzestan 8 
135 0 0 135 SHR2/L Khuzestan 9 
34 0 0 34 ZM/L Khuzestan 10 
64 0 0 64 Fadak2/L Khuzestan 11 
10 0 0 10 SA/1/L West Azarbeijan 12 
14 0 0 14 SA/4/L West Azarbeijan 13 
12 0 0 12 GRG/L West Azarbeijan 14 
8 0 0 8 KA/L West Azarbeijan 15 
0 0 100 100 H3/L Golestan 16 
0 0 110 110 K7/L Golestan 17 
0 0 100 100 K5/L Golestan 18 
0 0 96 96 K4/L Golestan 19 
0 18 120 120 H2/L Golestan 20 
0 30 120 120 H8/L Golestan 21 
20 0 0 20 K10/L Golestan 22 
24 0 0 24 H10/L Golestan 23 
16 0 0 16 K7/S Golestan 24 
22 0 0 22 K3/L Golestan 25 
0 10 0 10 H9/L Golestan 26 
18 0 0 18 K1/L Golestan 27 

* Number of leaf spots infected with each of Alternaria species 
L: leaf, S: Stem, BC/camp/: Research Station, MTS: Safiabad Research Station, ZM: Zaviye 

Moradi,  **   
SA:Sayedabad, GRG, Garegol, KA: Karimabad, K: Kalaleh, H: Hashemabad 

 

 	��D +�E����F  ( +���1"G ��
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 !�" =���� 1� K0�^ ��
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 !A� �0�, A.  raphani !�" (, ( ��,"� A. brassicae (  

 A.  brassicicola�2� .�
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 .,�, X����

 !� ,�, +�2� +��H� +���� 1� K0�^��/�N !�" !� Z"��* �
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 68�2�$ ���G�

 K��s' ( !��E' �� 	��f* ��
 =(� 1� .,�/��� �� �
 ���j 	������ ( ���� !ifhDNA K0�^ 

6�� .��  .!�" ��
 w��T* �7��2� 1� .,�/��� �� 	���8��z� w��T* nh��* �, ��������  

RAPD ��� .,�, +�2� I"�' (Sharma & Tewari 1998, Cooke et al. 1998).  1� ����H� +���� �, 

 !� Z"��* �������A. alternata a�
�/* 5��� �� !�" 	������ ,��"* %�� �, !� ,��, ,"�( 
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 ( 	���"�: 	������ +���� �, ���� ���������  ��
 !�" #����$ %��&' ( 	��������� !&��)* �  

6�� .,"� ��"��� .���� ��� 6/0 +�"�J !� [�
 ,�&�� �� ����' �� ���' ( 	�fj  . ��� �, ��

 ,�"* �, ���� a�
�/* %�8� A. alternata ����H
 qB"� [�
 ����, !� 	��
 !�" �7�, ( 

,��>$ U�"0 U����� %�� 1� ����H� �, �,�E* ��7� 1�� ����  . !&��)* 5��� ��

 +��72
(e$(Roberts 2001, Simmons 1999, Serdani et al. 2002) !�" �A. alternata  !�" 

  R�� ��
 !���� K� 1� 	�� ���H� �0�, ( 6H�� 	�(���* �� ( ,"� 	* K*�� �� .�� ��(

����* 	��
 !�" +  ~cG A.  arborescense 6�� .�� ��� 	��(��8 !�  . ,����� U�&��)*

(Neergaard, 1945) �(� A.  alternata ��
 g�8 1� 	
(� ���f* �� Alternaria !� .,"� ��"��� 

 g�� 6s' w��T* %�iis* P�"' R���* �,A. tenius6�� .�� ��F  . .�����$ .(� %�� ,����� 

 ���� ( ���"G 	* ]��* !�" g�� 6s' ��A. tenius��� 	�� ��j �� !�" g"�/*   . ��"���

(Simmons, 1967) 	��G [�
 .��E�1 K�A2' ��
 "7�� ( [�
 	���� 6T�� U�/0 �(� 

 ��
 !�" ���� !ifh ( 	������ ���� �� ���  ( !���, ����'Alternaria, 	* a�* ���  . �,

 !�" }"LG A.  brassicicola .(� �� !��2* [�
 ���"' �"7�� A.  alternata���� 	*   . ��

 !�" �, !� U(�/' %��A.  brassicicola ( [�
 .��"�, u�� ( ���H
 	�"h ��� �j�8 �
 [�
 

���� 	* [�
 \)� 1� �' .��' 	��J ���  . ��"���(Simmons, 1967)� !� �� !&��)* �,  �(

[�
 �"7�� 5��� �� �6�� .,�, g�E�� +����* 	0�L�G� 	�� ,�"* .���� ���"' ��
 !�"  	��1

 1� 	��
��"'�$ +�"�J !� R���* 	�&� �, !� 6�� .,�� ��� a
 1� �� !�" 62
  

 A.  alternata��� .�� +�"�J   .%����� +���A�
 ( (Andersen et al. 2001) q�A/' ���� 

!�" �, !� 	��
[�
 ���  .,�/��� 	������"�� ( 	A�o"�"���8 ��
 .,�, 1� ���H
 qB"�

.,��  	���� 6T�� q�A/' 1� K0�^ X���� �� n��)* ��,�(  6�, !� ���  !� �� 	E���� ( ���

 g�� �7�, ��
 !�" ��� !� ���f� !� ��,�� ,���2�$ ( ,"� �
 !�"A.  alternata,�� ��� !� ��   .


 =(� +,�� ��� !�K*�� �.�� k���� ( .e�( �� : ��� ( ���j W��G ��
 62� 1� .,�/���

P�s* �(�  ����* 	��
PCA��*, �����, ����� ���j ,�"* !� C
° mNMmV ��/� �"� 6s' ( 

 ��"� !G�B �� 6���"�8� 	A���' ( !�J�� �? 1(�� ( 	��1 [�
 q��s' rJ�� !�J�� 

�" ( .�� !�"' K��j ( WT2* �"h !� �
 U(�/' 	* .,�, W�T2' a
 1� 	�^�� !� �
 !

 ��"�)Ghosta et al. 2004 .( 62� P�s* 1� !&��)* %�� �,PCA �
 U(�/' +,�, +�2� �h�G !� 
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 %�iis* P�"' O�� %�� ��
 !�" w�0"' �, +  1� .,�/��� %��d�
 ( ��
 !�" +��* �,

�� .,�/��� �w��T*  .1 q' �� ( [�
 q' W��G ��
 62� 1� .,�/��� �, [�
 .��E�

���� 	* 6��
� �� ���H� O�� %�� ��
 !�" w�0"' ( 	������  . !� ��������  !�" !�

 ���*��A. brassicae (Berk.) Sacc. �brassicicola (Schw.) Wilts.  A(   

A.  raphani Groves and Skolko���� 	* !��^ ���� !� ���, Z�i��{�� �,   ���� #
�� rJ�� (

 	* ����"�8��"� . P�"' 	,"�  6�� #T� %�����* 	�� 68��Alternaria ���� 	*  .

 [�� \)� ���>$ 6�"h� ( �
 !�1(� ,��&' �k"A�'"� 6*�T� !��� 1� [�� ��
 	e�(

��"� 	* v"Hs* ���j %�� P�"' 	,"�  ���� ��t"* K*�"J  . 	��i�H* �t� �
 !�1(� ,��&'

,��, 	,"�  U�� �(� ��  .� 	*�j�� �, !� 6fH� 	,"�  6�� ���� k"A�'"� 6*�T� !

���� 	* ��2�� �' a�T� k"A�'"� �� g�j��  . }"LG �, [�� \)� ���>$ 6�"h� K*�J

 ����* 	��
 !�"A.  brassicae \)� �(� �!�" %�� ��
 [�
 	�1 !��"� �, �� #i� %�����* 

 ��� 	* �/�� �+����p��B .,�"��G +�
�� g�j�� ��2�� [��(Rotem 1994)  . KG�, !� !�G�

 	A���A* ��28 ( 	����  ��
 6���&8 n��h 1� +����* 68�� ]��T' !���( !� ]�D� k"A�'"�

	* �H�* ,"�) ) ) ) Kolattukudy 1985.(        rJ�� 	B��j ��
 %�H�"' ( �
 a���      �, kc�G�

6���&8 ��"� 	* +����* ��
 k"�� 	�H��"���* ��
  .� abcJ +,�, +�2� �� +����* 1� �����

 �
, 	* +�2� #���( ��� �, kc�G� ( O/�' #
�� ��
 aG1 !���)Rotem 1994  .( �,

 ���� #
�� rJ�� 6��^ %�� �, !� ���� 	* ���j ��t�' 6s' a
 �
 ~cD .,"�  +�
��

,"� 	* k"Ls*  . (Verma & Saharan 1994)  . ��� 	* !��^ �
 ~cD ( !j�� !� ���j 	�j(

��J #
�� rJ��,"� 	* +  6�/�� #
�� ( !��, 	7�HA� �!��, ,�A  . �, O��7�� �,

k��  1(�� ���� P���� !� 	��
brassicae  A. �, ���� ]���* mN 	,"�  �
 !��, K� �0�, 

 6�� .�� .�
�2*(Humpherson 1985)  . !��, 	,"�  �������� nh��* 	�&� �,�� �' m� 

 6�� .�� .�
�2* �0�,(Stovold et al. 1987) .     !� +���� �, ���� +(�8� 1(� 62� !� !�"' ��

+���� �, .e�(  !� !�"' ����� 	* a
��8 -�� 6�/�� �� 	�"Ls* ���"' ���� P���� !� 	��


6�� ��,�"G�� 	����� 6��
� 1� k"Ls* %�� ��
 ������  . �� 	&� n�is' %�� �, (� %�� 1�

#E�� ��
 #��*1  +,�, g�E�� �� !� ,"� %�� �, .�� 	������ ��
 !�" ,�"* �, 	��������� 

www.SID.ir



Arc
hi

ve
 o

f S
ID

:��         +���4�
 ( 	���"�: 	������ +���� �, ���� ���������  ��
 !�" #����$ %��&' ( 	��������� !&��)* �  

��  6�, !� .,"�  x")� �0�, ]H^ �� abcJ U�� +���* �	���� ,�"* nh��*  . !d���B

 !�" �� ��FA.  brassicicola abcJ %���2�� ,�E�� rJ�� )?@ (% aj� �(� ��Hayola308 �� 

* ���� 62� nh��* �, k(���* g�j�� 1� 	A� +�"�J !� !����� 	  . .,"�  ����� ��
 !d
�� �,

!� A.  brassicicola6�� .�� =��� !d
�� [�* a
 ��
 ( �L* ���c�8 �,   

(Abdou et al. 1991  . ��� �)G +�"�J !� ���"' 	* !�" %�� 6/ +�"' 	* 5��� %�� ��

���� ���� k"Ls* ����  . !�" %��d�
A. raphani  %���, �� )N? (%, �, abcJ g(, !��

6��, ���j 6��
�  . !�"A.  brassicae,�, +�2� 	)�"�* abcJ U��   .��
 !����  

A.  brassicae���H
 U(�/�* 	��������� U��j ��s� 1� ���� 	* !��^ ���� !� !�   

)Mukadan & Deshmukh 1977  .( ��
 !���� �, 	A�o"�"8�"* I"�'A.  brassicae ��������* 1� 

* ���� ( k,�G ��
 [�
 .1���� �, U(�/' !A��"h !� ���� �t"* 	��������� �(� ���"' 	

 1��� U��0"LG 1� !� �Q"� �, ��� ,"�( ��� ( [�
 �, 	�"h ��� %���, %��d�


 ������ �"�� .�(, ( 	��������� �, I"�' rJ�� ��  	* v�H^ !� !�" %�� 	A�o"�"8�"*

	*  ,,�)Mehta et al. 2003  .(* ,�"* �, !�" �� 	�1 !��A. arborescense aj� �(� ��  

Hayola308  +�"�J !� �� !�" %�� +�"' 	* !� 6�� %�� �7��2� %�� ( ��,� .�
�2* abcJ

,�� ,����j ���� �(� �� �������� !�" q�  . ���� ���������  ��
 !�" #����$ %��&' !��*1 �,

�"�J !� ������ %�� !� ���, w��T* nh��* �, v"Hs* k"Ls* %�� #
�� K*�"J 1� 	A� +

,"� 	* =��� �,��&' !� ,(�s* ( !�8� U�"0 	�� U�&��)* �,"� 	*  . !� 	'�&��)* �,

 �������� ����* 	��
�"2� �, !��*1 %�� �,)Sivapalan & Browning 1992( �,���� �)Petric 1974( �

 �i��8  v"��)Holtzhausen & Knox- Davies 1974(���'  +�")Wu 1979(�A��*  (  

(Babadoost &.Gabrielson 1979)   . 	7�G"� ���� ������ K*�J 	�0� !�" !�8�� g�E��

 	��������� A.  brassicicola nh��* 	�&� �, !B �� �6�� .�� =��� A.  brassicae(  

A.  raphani ���H
 a�* a
  . 1� 	���� �,U����, +���A�
 ( (Degenhardt et al. 1982) +��� �

 !�" (, !� 6�� .��A.  brassicae ( A.  raphani ������ X��� K*�"J +�"�J !� �,���� �, 

���H
  . !�" !� #����$ %��&' ,�"* �, �� ��F !d���BA.  brassicae �brassicicola(  

 A.  raphani   K�J !� 	'�&��)* �	��D +�E����F  ( +��H� �+���1"G +���� !� �,�* .
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 1� �* U��
�2* 5��� �� �
 !�" #����$ %��&' �� 	�f* #
(e$ %�� �, .�� +��� U�Jch�

 	* ��"��� �
 !�" =���� ( [�� \)� �(� ,"�"* ��
 !A� �(� �� ��� ,�"* ��
 !�"

���� . 1� .�� .,�(  .,"�  ��
 !�"�� �, K�fj 1� +��H� +���� 	'�i�is' ��
 .�7�H�� 	�&�


 ( !�c� �(� �' !J��* ��
 6�Hj 1� 	�&� �, ( ,"� ��2�� ]'��* !� abcJ U�� ,��  a��

,"� .,�� �(�2�$ !��,  . ����* 	��
 !�" !� 	��E�  1�A. brassicae  (A. brassicicola   ,�1�>�

 nfh ( ����� 	* a
!�" �* U��
�2* 1� K0�^ X����A. brassicae   +��H� I���* ]��D !�"

 �>� ,"���  v�H^ !� +���� %�� I���* ���� ��� ����' +�"�J !� ���"' 	* !�" %��  . %�� �,

 !�" !� �� .�
�2* #
(e$A. brassicicola ����� ����, abcJ %���2�� %���, �� 	�����$ %

,"� +��H� +���� �,.!�"�� �,   Pi8 	��D +�E����F  ( +���1"G +���� (, .�� 	���� ��


 !�"A.  raphani  .�
�2*��,�.g���� !&��)* �� +��H� +���� �, !� 	'�"0 �,   �
 .,"�  ��


�� .�
�2* !�" !�  . ��
 !���� %�� !� �� .�
�2* n�is' %�� �, .�� g�E�� U�&��)* �,

A.  raphani   ,"�( 	��
 U(�/' 	���� 6T�� ��s� 1� 	��D +�E����F  ( +���1"G +����

]�'�' %�� !� �,��,!���� !�   ���� �"p�(��*c� ( ,��1 	��"
 ��
 !H�� ����, +���1"G ��


!���� ( ����� 	* ,��1 �"p�(��*c�( ���� 	��"
 !H�� ����, 	��D +�E����F  ��
  . %��

�
�2*U�	*  ���� �
 !���� %�� 	��������� �, 	��
 U(�/' .���� OA&�* ���"'  . %�� ����'

"* U�&��)* ��*1��� ]�)* (, %�� 1� .�*  6�, !� ��
 !���� 	��������� #E�� ( 	�"A�

���� 	* +����  . #����$ %��&' !��*1 �, ��2�� .,"�  ��
 !�"�� 	���� ( �' .,��H U�&��)*

�
, ���� ���� ��
 !�8�� !� +���� �, �� �* ���"' 	* �"2� �, ���� ���������  ��
 !�"  .  

  

����7��p�����7��p�����7��p�����7��p�        

��, ��j  v��� 1� !�*(�� .�72��, �1�(�2� .�A2��, 	A��p
�� .(� 1� ���"j U��"� �

,"� 	* 	��,��j �
 !�" 	������ !��*1 �, +�2�� 6�* 	� ( ���, 	� ��
 	����
�� �h�G !�.  

  

R���*R���*R���*R���*        

 U�s/0 !� !�^c* 6��)33-37 (�7�� %�*�H	,"� !&���*  . 
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+�����7� 5�, :�����* !
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5��* 6���' .�72��, ��1�(�23 .�42��, �	
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