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Survival and host  range of Mycosphaerella graminicola ,the causal  agent of Septoria  leaf  

blotch of wheat 
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   ����B���  Mycosphaerella  graminicola     ! 	B��CD E��%B2 �� $�B�
 &'��'()B* "B��#   ��

     :;%
 ��%F 	*�%� ��'� 8�96���&G E��%2 .       ������ "��# $'����3�� �!�0 $��
 8�'+G ���
%�
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 &� ��� �� �'J 	�&�   :B*� &� TU��B7 8�� 
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�BBB2 8��� .    Q�BBB156� �BBB� 8�BBB2 �BBB�+'  	BBB[�� $%BBB; 	3�]'BBB+';�'� Q�BBB156�  

  Mycosphaerella graminicola  :B�# �� 	+! :2�� :/��S� %9�� ��//^� E*'  8�2 >���


      ���%9� %[�� 	��������� Q�C_� �
�')*'3*G >��  $�# .  %� >U         �� 	B[�� $%B; "�3B6  ��

  :�/;'� 	
�96���&G E��%2   �'BC� ���G .    ̀ B�� ��
�?B� &�         �B� 8�'B+G $�B�
 a���B� 8�B2 ��!G

   ������ "��# X��F �&'��'()* ��    Q��� �&�*��� ���%
 .         4B/� ! 	��B���� �B���� ����  :��

K�# ��
 %
$��
 &'��'()* "��# ������� �� & V'A 	��
��
 ���5�
 E��%2 �� �Avena fatua � 

A. ludviciana�   Aegilopes crassa�Agropyron repens � Bromus sterlis  � Digitaria lunguinalis 

� Hordeum murinum �H. spantaneum �  Lolium rigidum�  Phalaris minor �Poa annua  �  

  Secale cereale � Setaria viridis � bF� Q�c ! ���^�� bF� 	#��& '�Sc704  ���G &� �����  �7

K�# ��
     	� $��
 a���� �����%
 &%
     �B���� �B� ��2��        $�B�
 &'��'()B* ��B
)�Nd    �� �')B*�

	��� %(�+ (����  �����%
 	�& .    ���� &� ��� &!� "�A    W%B� �� �	�&           8�B�
 !� %B�� ! eB6J ��B


L.rigidum  !  S. cereale $'����3�� 8'�F ��
    
 �!� �B7 �B��%
 8�
�B6� ��� ! ��   $�B�
 8�B�

���'� �������� !  L.rigidum ��    	B� >���B
 V�%B�� ��%� ���� V����� V�'�#  ��%B
 .  E��%B2 ��

 �#��� �!� %�K�# &� e� f�
 ��
 ���%9� 8�
�6� &'��'()* bgU# 8�2 	*�%� &%
 .  

����7 ��
]�!����7 ��
]�!����7 ��
]�!����7 ��
]�! : : : :Septoria tritici � � � �������� �	������ ����� �$��
������� �	������ ����� �$��
������� �	������ ����� �$��
������� �	������ ����� �$��
        

        

���/����/����/����/�  

    i��Septoria ���  &� 4�� ��@NNN	� ��'
  �2�� .��'
 	J%�  V�
��
 ! QUj �!� %� �


   ��BBBk�� 	BBB
%� �BBB3+ 	BBB#��& 	BBB�  �BBB��7   ���BBB1(F�%l� &� �BBB�'
 ��%BBB(��� �BBB7  

Rob. Ex  Desm.  Septoria tritici  �!� ��Triticum spp. 	BBBBBB�  �BBBBBB2��  

) Cunfer & Ueng 1999, Eyal et al. 1987 (.  

    	
�'+G ��+!� `C��tritici S.                 ! $'��B��3�� �!�B0 $�B�
 4B�7! 8�B7 �KB�(5� mD�B�� ��

 :BB*� 8�BB2 >���BB
 �
�')BB*'����3��Hampton 1978) (Wenham 1959, Sanderson & . ��

    �
�')*'����3�� V�'� 8��& ���//^� ���2���
       &� $�B�
 ��
 4�7! 8�7 RS* �� �'�'� �� 

 � ��    :B*� 8�B2 8�& ��B�5  8�B�  Brokenshire 1975c, Hilu & Bever 1957, Wenham 1959,) 
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Weber 1922( .$��
 bF� a'�! 8�7 �   $'��B��3�� VG �� �7 	S�^� E��%2 ! VG �� n'�%� 4�7

��    ������ ! 8��G �'�! :*� 8����            B  �
�')B*� �&�B* ��&G 8�!� .'D ! 	��&�')*� �� �� ���� %�_ 

.(Brokenshire 1975c) ��C�* 	
�'+G  �� $��
 ��
S. tritici �� ��+!�  ! �B��%
 8�
�6� ��
 �� �

      ���� �� �'J Q�/�/^  �� %��2 �7!%�       	
��
 &� "CF ��0%� �� $��
 	�& :[��'  � ��C�*    �B
  �� 

  ��tritici S.  ��7 8�'+G  .  �2 ��'(� !�     ���� 42'� %�& %
����� �7          �B� :B[��'(� ��� ����� ��%F �


 ���� :2�7T.dicoccum  �� 8�'+G tritici S. �o
��
 '+G ��
! ��!G :*� �� 8� �k�(�   �%B7 �%�


     ���� �� X��F �'�! bj%��# �7         :�/;'� .�/(�� ��%� 	S�^� E��%2 :*� �3�� $��
 ��
   �B��G

    �BB2�� �(BB2�� 	BB��� %BB_� %
��BB��� �BB�� (Brokenshire 1975b) .BB6(���! �  mBB;'� .�BB/(��  

Stagonospora nodorum (Berk) Cast. and Germ.    $�B�
 8�'B+G ��
�?B� E*'     &� ����B[� ��

 �BBB��� mD�BBB��    :BBB*� 	BBB#��& "BBB1;  .'BBBD �� 	
�BBB���� 8�!� �BBB� �(BBB[��! �BBB�� �  

.(Millus & Chakley 1997, Holmes & Colhoun 1974)V�����  	 �'Z �� �'��_ ��
  	��B��'  �7 

          $��
 �� 	
�'+G ��k�� �� ���F ! �(2�� �� 	�p�� 	��&�')*�   ��
 �� ��2�� %�
    	B*��2tritici S. 

 �� 4/�   	� �&�� �� 	�   	� ! ���7              ��B�� "1; ��%� X��F ���� &� ��+!� `C�� e� V�'�# �� ����' 

             	B� :2�7 %9�� Qp'1^� �� q!��  �� $��
 �7 	��9�
 �� r'1J ��       �B��7 "B�# ��'B2

(Eyal 1999, Williams & Jones 1973) .V����� s�%
 &� 	 !�t(� ��
   ��%B� �
tritici S.  >���B
 

 :BB*� 8�BB2 .� �BB��V�BB��� �BB
 "��BB2 Agropyron spp.   Agrostis spp., � Bromus spp.�  

Brachypodium spp.  � Dactylis spp. �Festuca spp. �  Glyceria spp. � Hordeum spp. � Poa spp.� 

Secale  cereale L.! Triticum spp.	�   �2��.(Eyal 1999)   �B7 :B*� 	+�0 �� ���    �'B� ! 'B��


(Hilu & Bever 1957) ! V!  $�B
 (Wenham  1959)   �B�'
 &� ���B�& ���B�      �B� �� �B����%
 ��B
  

tritici S. ����                   �B7 �B���� >���B
 ! 8��!�B�� :B*� �B� 	
�'B+G f�B
 ��� ���%7 	�&tritici S.   

 Q�'Z �� �1(J�     �!� %� 	Z
 �B�'    ��B
Triticum   bBF� !          	B� 	
�'B+G ��Bk�� VG ��B
  �B�7.  

%�!  (Weber  1922)���� ��  	�&����� 	�D�/      ! ���!�BA �$�B�
 &� 	��
L.    Poa  pratensis 

 8� �!� %� :[��' 
  %B�& �� ��'
 &� �B�' ,Secale  cereale  Poa  pratensis  !Triticum   ��Bk�� 

��7 	
�'+G. ��'� ! ������! (Williams & Jones 1973)4���&G ��        �Bk�(� �B�� �B� �'BJ ��B


       ! "CF 	S�^� E��%2 �7 ����*�  ���� &� ���  �� 	�& i3# "��+� s�%
        %
��B��� �B� :CB[� �
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 ����� %�_.  

        .�* &� $��
 &'��'()* >%([
 V�%�� ������            4���B;� 	B3��3� $�BF�� :B67 �� ��� �� 

:;�� .>���
               Q�B2 �B� ! KB�(5� mD��� �� ������ �� �S��� �� ����(� ��
     Q!�Bt(� ��B


 ���� �'�! .  ��'�� �� 	��%    a���B� &� �%B�
  V�(B*� $�B�
       �V���B�&�� �V�B
%
 �V�(B*&'J ��B


V�k����cG             �B7%� ! V�(B[A'��! V�(B[�* �V��%7 �s��; �V�*�%J �V�u� �8�6���%7 �	F%2  �� �

  �BB��G 	BB*�%� ! ��BB�� ! V�(BB[�&   V�%BB�� KBB�(5� mD�BB�� �� $�BB�
 &'��'()BB* "BB��# ���   

 Septoria tritici ��'
 :[��'(� ! �%7 	;%��   i�B� &� %9�� ��Septoria     �B�7 ��B�� $�B�
 ��

(Torabi 1980) . �BBBBBB7 :BBBBBB*� 	+�BBBBBB0 �� �BBBBBB��V��BBBBBB*���� ! 	BBBBBB��
�%��  

(Ebrahimi & Minassian 1973) Septoria nodorum�!� &� �� ��C�*   8%
 ! �
  �� $��
 �F�* ��


  ! �BB���� >���BB
 V�(BB*&'J V�(BB*�	��BB��FG .�BB* �� V���BB3�
 ! ����$'��BB��3��   ! �BB


$'�BB[�(�%�  ��BB
Stagonospora  nodorum  ��  a���BB� &�
  �&�BB*��� V�(BB[�
 V�(BB*� $�BB�

���%7)2002. et alAghajani (.  

  	*�%� v��(�%-�0 m�/^          	������ ����� 	��*��2 :�� �7 :*� 	��
tritici S.    E��%B2 ��


���5�  �              s��B; V�(*� �� �	
�96���&G ! �#��� E��%2 �� 	[�� $%; "�36 ! ������� 8'^�

  �BBBB(;%
 Q�'BBBBZ �BBBBZUJ! :BBBB*�    :BBBB*� 8�BBBB��%
 �BBBBg��� TUCBBBBF VG &� ��   

& Banihashemi 2002) (Haghdel.    

  

	*�%� >!�	*�%� >!�	*�%� >!�	*�%� >!�  

������ "��# X��F ������������� "��# X��F ������������� "��# X��F ������������� "��# X��F �������        

 �#��� E��%2 �#��� E��%2 �#��� E��%2 �#��� E��%2:::: W%�           $'����3�� ����� �7 	
�'+G ���2 bgU# �� $��
 8�'+G ��
     "B��# X��F ��


        K�(5� L��#� ! RS* �� ���'� ������)�NO@NO�N ! �N 	(��*  �%(� (    8��� ��%F �#��� I�J

���2 .W%�          EB*'  ���G 45� &� �  ������%
 �'1^� ��'  �3C2 �� I�J RS* �� 8�'+G ��


   �'2 �%�
'�� 	��CD "��'#.����
�� .�/(�� &� ��� ��'��  �
 8�96���&G ��W%� �    $p �!� %B� �B


�6�2      �!�0 �%(� e(6  e��� ��       ! q'BD%� 	;�BZ ?j�7   %(B*V!    ��B2 8��� ��%BF � .  ��%B�

  �%�
'�� 	
�'+G &�      :�'D� wt0 ! 	C��� ��
 e(6  �           �� ! �(B2�?
 V!%(B* x%y V!�� �
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 �' ��'3��ºC@Y���2 �����9� .$'����3�� >!�%  &� ���  �
���(; .�/(�� �� � �+'+ �� �
  �!�0 ��


  %(* %S/� qGV!�   V'�[��)*'* �Nd  	����� �')*�  %(�+  �2 ���   .   �B��        �B[��)*'* �(B5�� &� V'

  z(6  {!� �')*�      �!�B0 {�B
     ��B
G qG E�B^�@ % z(B6  �    �B
  ��B�� ! 	3���B  ��ºC @Y  

��%F��(;%
 . &� ���@�   :#�*  >���2 ��   �Z  �Z�� ��')*� ���'�    	�&       V'B�&G i)B* ! ��B�� 

���%
 $�k�� $��
 �!� %� 	��������� .  

 	
�96���&G E��%2 	
�96���&G E��%2 	
�96���&G E��%2 	
�96���&G E��%2:::: W%�       ��� �7 	
�'+G ���2 bgU# �� $��
 8�'+G ��
 $'��B��3�� ��     X��BF ��B


 ���� �� ���'� ������ "��#º C ����2 8��� ��%F  . ����
�� Q�'Z �� i)* V���� 8��& �Z��

 �
�')*'����3��:;%
 $�k�� L'; >!� ��� �� 	��������� V'�&G !.        

�?� �� ������ "��# .�/(�� V�3�� 	*�%��?� �� ������ "��# .�/(�� V�3�� 	*�%��?� �� ������ "��# .�/(�� V�3�� 	*�%��?� �� ������ "��# .�/(�� V�3�� 	*�%�        

 �?� �([2 >!� �?� �([2 >!� �?� �([2 >!� �?� �([2 >!� :�
 ! $��
 &'��'()* �� 8�'+G a���� &�      �?B� $%B
 eB� ��B��5�
 �� 8�'B+G V�
�

) �BB��3�� V!�BB� ! $'��BB��3�� ������$' (`BB��  �BB- >!� !� �BB� ! 8�BB2 ��!G  �� 	�'BBt#

')�
 :�%�7   b��*NY/N �Z��    �- V!�� !   � 	�'t#�     �� ����
��� Q�'Z�   �  �N 	���     qG %B(�+

       I�� ��'� 	�7 ���/� �� 8�%�
 �V!%(* %S/�       �B2 �B(5�� eB*U; V!�� �� 8�B��7  �!� %B� ! 8

  8�9(*��&%+ (Shaker)    Q�� �� �N   �2 8�����%F �/�F�  .       :*� �� >!� ��� �� �7 	�'�[��)*'*

E�^� �!� %� ��G }�* :67  	���&– &!%([7� –�
G  �) PDA ( %�5� 8��1# !– :+�� – ��
G  

(YMA)       ��
%� �'�! Q�'Z �� �  �2 ES5�            :B67 �B� VG �B[��/� �� X��F ��
     	�BZ� ��B


Septoria �!� %� ������ "��# �'�! &� �
�?���%
 "Z�0 V����D� .  

     :B67 E�^� �� �!?� b�/([� :67 >!�     :B67 E�^� �� �!?� b�/([� :67 >!�     :B67 E�^� �� �!?� b�/([� :67 >!�     :B67 E�^� �� �!?� b�/([� :67 >!�::::     V�
��
 ! 8�'+G a���� &� 8�2 ���  ��
�?� >!� ��� ��

 
 8�'+G�  ���5)    $'����3�� V!�� ! $'����3�� ����� (         %B� T���/(B[� �	^S* 	�'t#�- V!�� ! ��

 e(6  �!�     �!�0 �%(� ��
PDA ! YMA��
%� �2� Q�'Z �� �  8�2 �(2�?
       X��BF ��B


� x�%D��? �
:67 ��   ���%
 �[��/� ���'()* X��F 	�Z� ��
 .  

I�J �� �!?� b�/([� :67 >!�I�J �� �!?� b�/([� :67 >!�I�J �� �!?� b�/([� :67 >!�I�J �� �!?� b�/([� :67 >!�::::    V���
 V!�� "CF >!� ����� 8�2 ���  $��
 ��
�?�   V!%(* ��


���� �� ! q'D%� E��%2 �� ! 8���%
 :67 V!%(* I�J ��C  º � ±@� ��%F  ��(;%
 . ��� ��

       �o
��
 �$��
 �!?� V�2 �C* &� ��� 4���&G       �� 8�9(*� �� �
      ! ���B2 �(2�� �9� q'D%� >��

 � �N V�2 �C* &� ��� &!� �?� �
�o
��
 �  ��(;%
 ��%F 	*�%� ��'� ������ bgU# ~�^+ &� �
.  
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  qG�� �!?� b�/([� :67 >!�  qG�� �!?� b�/([� :67 >!�  qG�� �!?� b�/([� :67 >!�  qG�� �!?� b�/([� :67 >!�OOOO ��B
G  ��B
G  ��B
G  ��B
G ::::    >!� ����� 8�2 ���  $��
 ��
�?� �"CF   �B+'+ "BJ��     ��B


   �!�0 4���&G�YO�N 	���        ��
G qG %(�+@ %���2 8��� :67 .  ! �(B2�?
 �?� e� �+'+ %
 ��

 ��B�� �� �' ��'3�� ��C  º@N    Q�B� �B� 	3���B  �� !  @�   ���B2 ����B�9� :#�B*  .  &� �B��

���'�  ?� 	�&�
��+'+ �   �' �����] �� �
)�2� �lt^� (  ��B�� �B�C  º �±��   	CB[� :B�'D� � �Y 

    ��'� q!��  ! �Z���@! 	3���  :#�* �@ &� ��� ! �(;�� .�/(�� 	���2!� :#�* @�  �B  �N 

��(;%
 ��%F ��+�S� ��'� &!�.  

 	[�� $%; "�36  	*�%� 	[�� $%; "�36  	*�%� 	[�� $%; "�36  	*�%� 	[�� $%; "�36  	*�%�Mycosphaerella graminicola            

          ����� �B7 	
�'B+G ���B2 bBgU# �B� V�
��
 �$��
 :2��%� &� "CF 	�7 	��CD E��%2 ��

  X��F ��
 $'����3��                �'B
 �� ! ���2 8��!G V!%�� I�J &� �6�� �� 8�%�
 ���'� ������ "��# 

 �����%
 e6J . � '� i)*    �[�7�� �'�'� $��
 ��
    ��'  ��
)       4B5� &� �%�
'B�� ��%B�

:;��   	��CD "��'# ! ��� E*'  8�'+G ��
 (  �B� ���&G ��'
 �� 8�9��� �/S�� !� �� b�* ���*'�

   ��(;%
 ��%F ��'�# Q�'Z. ��'��      �bA%� W%� &� 	��
 W%�       8�
�6� ��%� xUj ! 	����� ��


$����  X��F 	[�� ��
)�
�')*'3*G ! e*G ( ��(;%
 ��%F 	*�%� ��'�(Scott et al. 1988) .  

� '� �8�96���&G E��%2 �� �[�7 �� 8�'+G $��
 ��
 ���� �� ��'  ��
C  º � L� � ���� ! 

  ��'�� ������%
 �����9�   W%� &� 	��
 
  W%� �bA%� ��     xUBj ! 	����� ��
       �B�+'  :B�� �B


$����  X��F 	[�� ��
)�
�')*'3*G ! e*G (��(;%
 ��%F 	*�%� ��'�.  

               KB�(5� mD�B�� �� &'��'()B* �B� 8�'B+G $��
 a���� &� ���&�� $�9�
 �� ��#��� RS* ��

    4�7 ! 8�7 �s��; V�(*�    .�* &� 8�����F�� ��
      ̀ �� a���� RS* �� "CF ��
 ��!G     ~�B^+ &� ! 

$���� 8�
�6�  ��
  X��F 	[��)�
�')*'3*G ! e*G (:;%
 ��%F 	*�%� ��'� .  

 	������ ����� ����  	������ ����� ����  	������ ����� ����  	������ ����� ���� Septoria tritici            

 �#��� E��%2 �#��� E��%2 �#��� E��%2 �#��� E��%2::::                �s��B; V�(*� K�(5� mD��� �� $��
 8�'+G a���� &� ���&�� $�9�
 �>!� ��� ��   

K�# ��
          &'��'()*  bgU# ~�^+ &� ��'�'� �����%
 &%
       V�
��
 &� ! ��(;%
 ��%F 	*�%� ��'�

��'�� I'36� � ����%�� ��(;�� .�/(�� 8�96���&G �� ��+�S� :�� ! 8��G "�#.  

 ���5�
 E��%2 ���5�
 E��%2 ���5�
 E��%2 ���5�
 E��%2 :        K�# ! 	#��& V�
��
 &� �����  	*�%� ��� ��         $�B�
 a���B� �B����%
 &%
 ��


).!��O � ( ��S. tritici����  �����%
 	�& .   �B* �� V�B
��
 &� $��7 %
  V��B�
 �� ��%B3    ��B
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  }*��� I�J �� 	3�(*U�)%3� I�J+    :CB[� �B� W%B� I�J�:@ (    :B^  }B*��� 4B3
& !

 ���5�
 E��%2   �����%
 :67 �� . K�# ��
�?�    ���'� :�� �7 &%
      Q�B� �� 	�&��   :#�B* 

���� ��C  º �V���
 I�J RS* �� ����'� 8�2 8��� ��%F   	���G �� ���'� 8�2 i�J TUCF �7 �


  ��%F          �2 �(5�� 8�2 e+� $%� I�J ���G �!� %� ! �(;%
 . V���
 �����G        V�B2 �C* &� "CF �  �


    %�& x!%y m�%D &� �
�?�   :;%
 $�k�� V���
 .����      "��B2 	�'�[��)*'* �� �'7?� V�
��
 	�& 

�Nd  �� �')*� 	���  :;%
 $�k�� %(�+ .���� &� ���  Q�� �� V�
��
 �	�&=��lt^� �� :#�*   ��


�(*U�     �� 8�9(*� VG �� �7 	3     �p�� :�'D� �>���N 	� ����  �� �Z��      ! �B(;%
 ��%BF ��%B7

 ���5�
 �� i)*��(;�� .�/(�� .���5�
 ! q'D%� �lt^� �� ��� V����C  º  �  ± @��'�  . V�
��


��(;%
 ��%F 	*�%� ��'� } %� �'S� ������ bgU# ��k�� ~�^+ &� �'7?�.  

 .!���OK�#  �
 ! &%
 ��
	#��& V�
�  	������ ����� ���� �� 8��t(*� ��'�Septoria tritici            

Table1. Weeds and field crops used for host range of  Septoria tritici  

Scientific  name 	*��; 	��*�  

Aegilopes crassa Boiss. ��A ��  

Agropyron repens (L.)Beauv.* ��� 8��
  
Alopecurus myosuroides Huds. 8��67 	
��!� $�  
Avena fatua L. 	60! xp'�  
Avena ludviciana  Dur. %* !� '�  
Bromus sterilis L. e([���
) >p(  
Cynodon dactylon(L.)Pers. �%� 

Digitaria sanguinalis(L.)Scop. 	j%� �k��  
Festuca sp.** I'([;  
Hordeum  vulgare L. ** 	#��& '�  
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 .!���O) �����(                                                                     Table 1. (contined)  
Hordeum  murinum L. 	2'� '�  
Hordeum spontaneum C.Koch. 8�� '�  
Lolium rigidum Gaud. boA  
Phalaris minor Retz. >�! 	�'J  
Poa annua L. �+�[3� ��A  
Secale  cereale L. ���!�A  
Setaria viridis (L) Beauv. 	60! V&��  
Zea mays L.** Q�c  

*    >�%J ��%* �� 8�%�
 	
�              	
�                       *.Stratification and Scarification 

 **���'� &� "CF ����  V!��     	�&                     **  No seed treatment before germination  
        

    	
�9B6���&G 8�2 .%(�7 E��%2    	
�9B6���&G 8�2 .%(�7 E��%2    	
�9B6���&G 8�2 .%(�7 E��%2    	
�9B6���&G 8�2 .%(�7 E��%2 : : : :��'
 	*�%� ��� ��   ����!�BA �>'� '� ��+�[3� ��A V'A 	��


 I'([; ! 8��
��� �8��67 	
��!� $� �e([���
 �boA(Festuca sp.)  V��B�
 �� 	�CF >!� �� 

 �����%
 :67 .       	
%� Q��SF V�
��
 �2� &� ����   �  � 	���  �o
��
 &� �%(�   ��B
�N  �B  �Y 

        e(6  �� V!%(* E��%2 �� ! 8�2 ��� 8&!�       ��
G qG �!�0 �%(� ��
@  % �� 8�%�
ppm YN 

   ! .!&��������ppm @YN       ���2 8��� ��%F ��%3  !� �� "3��t��%�7 .     '� b�F E*'  W%� Q��SF

   ���� �')*� V'�[��)*'* ��  �����%
 	�& .e(6    �� 8�2 	�& ���� W%� Q��SF �!�0 �%(� ��


] 8�9(*� �' �����)�lt^� �2� (���� ��C  º @Y 	C[� :�'D� � ��  ��'B� q!��  ! �Z�� �@ 

                   ��%BF 	B*�%� ��'B� ���B��� bgU# ��k�� ~�^+ &� } %� �'S� ! �(;�� .�/(�� 	���2!� :#�*

��(;%
 .  

 

�����k�(�k�(�k�(�k�(        

������ "��# X��F ������������� "��# X��F ������������� "��# X��F ������������� "��# X��F �������        

 :;�� ��
�')*'����3��           B�& �B��'� Q��BF 4���&G ���(�� �� 8�'+G ��
  	��/=�OY�/=N 
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    ��(2�� I�J RS* �� �Z�� .  �
�')B*� �7 ���%
 �56� X��F :��-! &� ����
�� 	*�%� ��

    :2?
 &� ����   I�J RS* �� 8�� ���'� Q��F    �!�B0 �  �� �'J 	�&�  �B  �   wBt0 �BZ�� 

  8�%7)  .!��O@ (  V'�&G �� !         �!� �� $'��B��3�� ��+'  ! ������ ��k�� Q��F 	��������� ��


 & 8��
   ����� �#�[� E��%2 �� 8�� .$'����3�� %�7� Q�� ��� &� ���  ����& ����  ! 8�2 	+�J �


          ���'� 8��� :*� &� �� �'J 	+'�* Q��'(^� ��� �
�')*� &� .     :B2?
 &� ����      a!%B2 &� 8�B� 

    $'����3�� �� �'�'� ��
�')*� 4���&G   ���'� Q��F �
        qG E�^� �!� 	(0 �� 	�&O   ��
G @ 

����� :*� &� TU��7��� ��F �!�0 �Z�� .  

  

 .!��@O���'� �Z ��   ��
�')*'����3�� 	�&Septoria triticiI�J RS* ��   
Table 2. The percentage germination of pycnidiospores of  Septoria tritici on soil urface 

 

$'����3��    :;�� �!� �'�'� ��
     I�J K�(5� L��#� �� �7 8�'+G ��
)�N �@N ��N ! �N 

�%(��(��* (  ���'� 8�2 V';�� . &� ���� �  @7 ����  ! 8�2 	+�J T�%�7�  8��    �B7 �B�� �')*� 	�

 $'����3�� ��     ���'� Q��F :2�� �'�! �
            ��� �� ��F �!�0 ��
G qG E�^� �!� �� 	(0 	�&

         	�� ������ "��# X��F �7 ��� V�6� ��Z�0 v��(� ��(2���    m�# &� e� f�
 �� ���'   I�J ��


X��F ���*! �� ���'� }�j� �� ! ��!��� $�!� 	� 8���'�7 I�J "J�� :�;!%��* ��
 �'2.  

Q�� �����9� �� RS* I�J   
Months  incubated on soil surface  

`���� ���
%� 

8�'+G  
Sources 

of  infected 

leaves 

0 1 2 3 4 5 6 7 8 

V!�&�7  
Kazeron 

96.16 82.94 68.91 45.69 29.11 11.51 4.96 1.1 0 

	�[��  
Mamasani 

93.78 86.54 70.34 51.49 32.33 21.15 8.28 4.64 0.24 

q����  
Darab 

92.87 79.99 68.47 49.22 30.45 19.88 7.13 3.44 0 

���G &!%�;  
Firooz Abad 

90.58 77.61 67.89 48.63 36.54 15.97 6.98 0 0 

Archive of SID

www.SID.ir

www.SID.ir


  �@@  
  

 ������ "��# X��F $�!��� ���� �� 	
�96���&G E��%2 º CYO� V�6� 	+'��� :�'D� ! 

    �B��'� Q��F �7 ���           &� �B�� X��BF ��
�')B*� 	B�&@Y      �B� 8�B� ��    �B  @N   	B� �BZ��    �B*�  

)  .!��O� (  V'�&G �� !              �!� �� �� $'��B��3�� �B�+'  ! ���B��� ��k�� Q��F 	��������� ��


��%2 �� 8��& 8��
	� ���� q'�S� ! �#�[� E �2��.  

  

 .!���OOOO       ��
�')B*'����3�� 	B�& ���'� �Z��Septoria tritici   �� 	
�9B6���&G E��%B2 �� 

8�� K�(5� ��
  
Table 3.The percentage germination of pycnidiospores of Septoria tritici under  laboratory 

conditions after certain period  

 

 

        

�?� �� ������ "��# .�/(�� V�3���?� �� ������ "��# .�/(�� V�3���?� �� ������ "��# .�/(�� V�3���?� �� ������ "��# .�/(�� V�3��        

?� b�/([� :67 >!� �� ��� �
� 8�'+G ! 8�2 	�'t#�- ��
�?� &� �:67 E�^� �!�%� 

 X��F ����5�
 E��%2 �� $'����3�� ��S. tritici ���%
 �&�*��� .>!� %��* ��    �&�B*��� �B


 8�'+G ���
%� `C��  
Sources of infected leaves 

�9� Q�� ����

)8��(  

 ����º C�  

Months incubated 

at 4 º C 

V!�&�7  
Kazeron 

	�[��  
Mamasani 

q����  
Darab  

���G &!%�;  
Firooz Abad 

 1 98.22 96.12 98.44 97.59 

3  89.49 90.25 89.35 90.71 

5  82.91 84.13 81.57 83.24 

7  76.45 74.59 74.66 75.51 

9  65.81 69.33 67.68 66.58 

11  59.67 62.38 60.28 58.98 

13  55.48 55.74 54.66 53.65 

15  51.67 49.87 48.93 46.73 

17  46.78 42.95 41.37 40.97 

19  37.99 36.47 36.11 35.41 

21 28.94 27.81 28.23 27.55 

23  22.4 21.99 23.78 20.98 

25  19.45 18.98 20.16 19.21 
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���%9� %[�� X��F.  

 	[�� $%; "�36  	[�� $%; "�36  	[�� $%; "�36  	[�� $%; "�36 Mycosphaerella graminicola  

 xUj �!�  8%
 ��
   W%� ! �
            ! 	B��CD E��%2 �� �7 &'��'()* �� 8�'+G V�
��
 	����� ��
 

      ���7'3*G ���(2�� ��%F ���& RS* 	3���� ��  8'�F ��
             �� �B7 �%B
 T�%B�7� ! ��� 8��* �  ��

   ���%
 8�
�6� ���'� �(;� !%; V����� :;��)"32� .(���7'3*G V!�� �� ���'� 	��� ��   �B


��                   �B2 8�
�B6� �B�!��! 	B�U
 "3B2 �B�  8���B� !� e*G ����& �� .      eB*G %B
 V!��� 

       �'B�! ��'B� %B9�� .'�* &� %  ��� ! % ���� VG .'�* e� �7 	+'�* !� ! x�t2 �')*'3*G

  :2��)"32 � .(            .!�B� �� 8�B2 ��!G `�� ���7'3*G ! �
�')*'3*G �e*G Q�156�

)� ( :*� 8��G .       �� �')*'3*G >��  �'l�� ��         	�B* VG ���2 V��� V�3  ! V'�[��)*'* ���

     e*G V!�� &� �
�')*'3*G �7 ���%
   ��'2 ���J �
 .     �� �� �
�')*'3*G �!�0 V'�[��)*'*

E�^� �!� ��
G qG ����� K�(5� ��
@��F �� �Z��  )@�Z�� (  ��B�F V!�� !YMA  �PDA ! 

    ��C* :6
 8��1#–   ��
G V8       3*G �'�! &� V����D� &� ��� ! �(5��    ��B�� �� �
�')B*'�Y �

@N ! º C @Y  �����%
 �����9� .    �B��'� �
�')B*'3*G &� $��B3o�
 �(t
 e� :2?
 &� ���

����� .$'�6� !�'[� b�/([� .�/(�� ��  E�^� �� �
�')*'3*G ! e*G �!�0 ��
PDA �YMA ! 

WA �BBBZ�� !� )�BBB�F V!�BBB� ! �BBB�F �BBB� ( ��BBB���� ��BBB+ �BBB�� $%BBB7 �BBB�
%� f�BBB
  

(Scott et al. 1988)���'� 8��
� V�6� �7  ���%9� 8�
�6� ��2�� �
�')*'3*G 	�& .  	B*�&�� ��

W%�                    E��%B2 �� 8�B2 ����B�9� 8�'B+G $��
 ��
 ��'��  �xUj ! 	����� ���
%� �bA%� ��


���%9� 8�
�6� 	���7'3*G f�
 	
�96���&G .  

        �� 8�'+G $��
 a���� &� ���&�� ��Septoria        s��B; V�(B*� KB�(5� mD��� ��     ���B�A �� �

 4�7 ! 8�7 &� ��'��  ̀ B�� ��
      &!%B�; ��B�G I��BC� �B/S�� &� 8�B2 ��!G   ��tB*� �� ��B�G   �8�B�

���7'3*G    !%; ! ��� ��
      e*G �!�0 �7 :;�� �� �(;�        8���B� !� ! ��!��! "32 	�U
 ��


  ���%
 8�
�6� ���'� .    �e*G %
 V!��� ��� ���G &� 	3� �7 	+'�* !� x�t2 �')*'3*G   ! % 

��     ���%
 8�
�6� �'� �%9�� &� %(
�.    �B��'� :B��           �
�')B*'3*G 	������B��� Q�BC_� ! 	B�&

>!�                 :B�� >UB  �B�� ��'B� �B�� �� �B�� �:B;%
 $�k�� �2 %7c 	��CD E��%2 �� �7 	��


���'� :�/;'� ���G 	��������� Q�C_� ! �
�')*'3*G 	�& �'C� ���G.  

Archive of SID

www.SID.ir

www.SID.ir


  �@�  
  

 	+��(0� 	������ ����� ����  	+��(0� 	������ ����� ����  	+��(0� 	������ ����� ����  	+��(0� 	������ ����� ���� Septoria tritici        

 f�
 ��   K�# &� e� ��
                bBgU# ��!�Bk� a���B� ! $�B�
 8�'B+G a���� �� 8�2 	*�%� &%


  �3+ "��2 &'��'()*    8�%� ��
)e� !%3� ( $'����3�� !         �B��%9� 8�
�B6� �B��G �� �'�'� ��
 .

   �3+ ����� �7 	��
��
 &� ���o�
   8'B�F ! �CB* ��
       �B� 	^SB* 	�'t#�B- &� �B�� �B��'� ��

 :B�%�7')�
  b��B* NY./     E�B^� �!� �B��G :B67! �BZ�� PDA!  YMA  X��BF �Septoria      

���%9� �&�*��� .  

        K�# ! 	#��& V�
��
 ��� &� ���5�
 E��%2 �� ��
        	��B���� ����� Q��+�S� ��%� �7 �&%


         &� ��� ��(;%
 ��%F 8��t(*� ��'� &'��'()* "��#�N   �  �Y  $'����3�� &!�   8'�F ��
     8��B* �  ��

W%� �!� %�  ��
   8�B�
 !� eB6J ! %��Lolium rigidum ! Secale cereale  �B��%
 8�
�B6�   

)"32 � ( .         :2?
 &� ��� 	
�96���&G 8�2 .%(�7 E��%2 ���Y   W%� �7 &!�     ���2 e6J �


 ���%9� 8�
�6� 	�'����3�� f�
).!��OY(.  

  

 .!���O 	[�� ��0%� 	3�]'+';�'� Q�156� �[��/� Septoria tritici   mB�/^  �B�� ��   %��B* �B� 

��2���
  
Table 4. Comparasion of morphological characterestics of sexual stage of Septoria tritici in the 

present study and by others 

Diameter  (µm) `C�� 

Reference  ���7'3*G  
Ascocarp 

e*G  
Ascus  

�')*'3*G  
Ascospore  

Bajgah field 98-172.5*92.5-150 45-77.5 * 12.5-17.5 15-22.5* 2.5-5 
Firoozabad  95-150.5* 82.3-150 47.5-75* 12.5-15 17.5-22.5* 3.75-5 
Dadrezaie, 1999  98-124* 70.8-91 37-47* 5.4-6.8 7.7-8.4* 1.8-2.1 
Sanderson, 1972  76-80* 77-100 34-41* 11-13 10-15* 2.5-3 
Brown et al., 1978  68-114* 92-130 30-40* 11.5-14 9-16* 2.5-3 
Sivanesan, 1990  80-150 30-40*11-44  9-16* 2.5-4.5 

Archive of SID

www.SID.ir

www.SID.ir


  �@Y  
  

 .!���O) �����(                                                                     Table 4. (contined)  
Scott et al., 1988  90-140 30-55* 10-20 10-18 * 3-4.5 

Vereet et al., 1990  90-140 30-45*10-15 10-17* 3-4 
Garcia & Marshall, 

1992 O  -  11.7-18.5* 2.9-5.2 
Halama, 1996  90-112 32-36* 10-14 14-18* 4-5 

  

.!�� YO! $'����3�� 	3�]'+';�'� Q�156�   �')B*'����3��Septoria tritici   8�B2 ��B� &� 

K�# ��
 ���� &%
 8�2 	�&  
Table 5. Morphological characteristics of Septoria tritici isolated from inoculated weeds 

Plant 
�')*'����3��  

Pycnidiospore  (µm) 

	-%# 8��'�� ����   
Number of septum 

$'����3��  

Pycnidium  (µm) 

Lolium rigidum 34.5 * 2.03 

(22.5-47.5 * 1.25-2.5) 
2-4  

126.25*120 

(67.5-187.5 * 62.5-175) 

Secale cereale 31.83 * 2.24 

(22.5-42.5*1.87-2.5) 

 

1-3  
118.33 * 100.4 

(67.5-172.5*65-137.5) 

 

�^��^��^��^�        

       � $'����3�� �!�0 8�'+G $��
 4�7 ! 8�7�            EB*'  ���B��� ��Bk�� ��%B� �B�+!� ���� V�'�#  

S. tritici :B*� 8�2 >���
  )Eyal et al. 1987, Sanderson & Hampton 1978, Wenham 1959 .(

 ������� 	*�%� &� 8��G :*�� v��(�S. tritici  �B��'� Q��BF �7 ��� V�6� I�J RS* ��    	B�&

    &� ��� �
�')*'����3���    �� 8�� � �  �   	� 4
�7 �Z��           :B2?
 &� �B�� ! �B����     TU��B7 8�B� 

 ���'� Q��F      	� :*� &� �� �'J 	�& ��
� .           ! �B�� T�BZ'15� 	S�^� E��%2 �3��� �� ��'  ��

D�                 �
�')B*� V�'� 8��& ! :�+��; 8�!� �� �3�� ���([
 %_�� $'����3�� "�36  �� ���  �� :�'

     	� %�_�  ! :��
� ����� ���        �� ��5�Z�0 I�J ! q'D%� ��'
 ! qG ���%���� ���2��  	�7 �'D
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  ̀ �%* ���k  �#��      $'����3�� VG .�C�� �� 4�7 ! 8�7 %  	� �
  �'B2 .    	
�B���� �B7 	S��%B2 ��

  ����&                    �Bk�(� �� ! %(B6�� �B�� �
�')B*� �&�B*�
� :#%B* ��2�� �(2�� �'�! ����� "��!� ��

  $��
 �� 	
�'+G     	� 4���;� 8����� :2�7�!& ��
 ����. 	�             �B��'  ��%B� L'B; ���'B� &� V�'B 

      v��B(� �B� mB�/^  �B�� �� 8�B�G :*�� v��(� Q!�t   4��B�&G  	B��%  (Torabi 1979)� V!  $�B
 

(Wenham 1959) � 'BB��
! �'BB� (Hilu & Bever 1957) �%BB�! (Weber 1922) !  Q�3BB*�! 

V���3�
1988) .  (Scott et al�%7 8��t(*�  .     W%B� �B;� &� 8�B�G :B*�� v��B(�    �� 8�'B+G ��B


m�#        $'����3�� %�7� �7 ��� V�6� I�J K�(5� ��
      :2?
 &� ��� �
@:;�� �!� �� 8��    ��B


     7 ��� �')*� 	�7 ����  ! 8�2 	+�J 8�'+G$'����3�� �� �   �B��'� Q��BF ���(2�� �'�! �
   	B�&

               �B���� :B*� &� �B�F �!�0 ��
G qG E�^� �!� �� 	(0 �� �'J .      �B7 ��� V�B6� v��B(� �B��  

S. tritici	��   mB�# &� e� f�
 �� ���'         ���B*'� ���'B� }B�j� �� ! ��!�B�� $�!� I�BJ ��B


X��F  8�'� ��
  V�2 8��*'� �� ! 8�2 8���'�7 I�J "J�� �&W%�  $'����3�� ��
    ��B� &� �B�� �


	� ��!� .                  �B� 8�B�G :B*�� v��B(� �7 :t
 	([��� 	
�96���&G E��%2 �� X��F $�!� ��'� ��

 Q�BB/�/^ (Torabi 1979) ! 'BB��
 �'BB� (Hilu & Bever 1957) ! V'()�BB2!  V���BB3�
  

(Shipton et al. 1971)���� :/��S� T�C�%/  ���6� 	���� ����� ��  .� &�
�?��    �B��G �!� %B� �B7 	

 &� ��
%� ��'� e� �� ���  ����%
 8�
�6� ��� 8��* ! ����� $'����3�� $����S. tritici�2 ���  .

>!�         �'� 8�%�
 :�/;'� $�# �� ��� �&�*��� %9�� ��
 .         �B� %B-�0 mB�/^  v��B(� 	9�
��


 Q��+�S�%��2 �7!%� (Brokenshire 1975b)	� V�6�     � 	Bt�(5� "B��'# �B7 �
�   E��%B2 �B���

   ����� 	��������� �}*��� 	S�^�      	� V����� bF� ! X��F ��
        �� X��BF ��*'  �� ���'  ��C�B* 

  � ! $��
  ��
�?         � ��� �?� �3��� ��%� ! �2�� �(2�� %�_�  VG�        ���B��� .�B/(�� "B��# eB� V�'�#

	� L'; "��'# ! E��%2 ��%
 q'[^� �'� �
�'5� %�_�  .        

  ����� 	3�]'+';�'� Q�156�       Q�B156� �B� ���B�G&!�%�; ! 8�B9��� &� 8��G :*�� ��


 	3�]'+';�'�M. graminicola   8�B2 K�BZ'    EB*'  V�'�B*  �B* (Sivanesan 1990)  %��B* ! 

  ��//^�).!��O� (            �B��'� �%B(
��� ����� ����� a'�k� �� ��� �:2�� 	9�
��
 T�C�%/  . �B� 

       ��� 	��������� Q�C_� V�3�� �
�')*'3*G >��  $�# :�#      �B��%9� %B[�� �')*'3*G �� X��F  .

���7'3*G     8%
 �xUj �� %1^�� %(6��   W%� ! �
 :�[F �� ! �'� 8��
 	����� ��
  	�p�� ��
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"3BBB2�OOOO    (a '3BBB*G! $'��BBB��3��    ���BBB7Mycosphaerella graminicola $�BBB�
 W%BBB� �!� �� .  

(b �')*'3*G ! e*G  8�2 ��� ��
 Mycosphaerella graminicola  $�B�
 W%� &� )x 400( 

.(c $'��B��3��    ��B
 Septoria tritici     8�B2 	B�& �B��� W%B� �!� �� Lolium rigidium. (d 

 ��
�')*'����3��Septoria tritici W%� &� 8�2 ��� Lolium rigidium) x 400 .(   

Fig. 1. a) Pycnidium and Ascocarp on wheat leaf. b) Isolated asci and ascospores of  

Mycosphaerella graminicola on wheat leaf (400 x). c) Pycnidia of  Septoria tritici on inoculated 

leaf of  Lolium rigidium. d) pycnidiospores of  Septoria tritici isolated from Lolium rigidium leaf 

(400x). 
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� '�      �%9� 8�
�6� �
     W%� &� 	��� �� ! ��              8�
�B6� bB
 ��B�7 �� $'����3�� ! ���7'3*G �
 

���2 . $'����3�� %�7�        ���7'3*G ! �')*'����3�� ����� �
             �')B*'3*G ! eB*G ����� �B�� �


���'� . xUj ��      8%
 ! �
    ���7'3*G ��� �
        ! �')B*� �B�'
 %B
 �BF�; 	+! ���2 8�
�6� 	��


.'�* &� '���  �'[� ��
���'� 	��6�����! .	� .��(0�  ��'�� ��� �7 �!�   8��*%� "��7 �'�� �� �


��2�� .              	� �(3� ��� �� �2�� ���'()* 	[�� $%; �� m��(� X��F ��� �7 	 �'Z ��        �B�'  V�'B 

          4
�B7 �B#�� &!%B3� �� b��G ���& ��2�'J �'� �%�� �� �
�')*'3*G �(;%
 ��%F �7 �%7

 �
�')*� V���� 8��& �Z�� :*� 8�2(Brown et al. 1978).  

  �B��� ��
�'J 8��& �(t
 !� �  e� Q�� �� ��%�
 ��%F ���* �� �
�')*� %
� �7 	 �'Z ��  

(Garcia & Marshall 1992) .���7'3*G �'�! ���  8%
 ! xUj �!� ��
      �B�'
 %B
 �F�; �7 �


    .'�* &� '��� ! �')*�        "�36  $�# 	(0 ! ���'� 	��6������'[� ��
      $�B�  �� �
�')B*'3*G 

e*G      ��'�� �3��� .��(0� ����7'3*G e� ��
            "B��3  ��%B� ! ��2�� 8��*%� "��7 �'�� �� �


        	/S�� ��2�� �(2�� %9�� �#�[� 8�!� e� �� &���    	� %l� �� %      �B*� .        "�3B6  ��%B� �B7 �%BA

 ���7'3*GMycosphaerella  graminicola  }*��� E��%2) .�(�� ���� �� V�([��   	
�B���� !

   .�B(�� V�(B[�& ! ����B� VG .�C�� �� ! V�!�%; ( 	B� $&p   �B2��  (Eyal et al. 1987) .  �&�B*�
�

              	B� �'BJ %�7��B0 �� V�([�& �� ! 8�2 a!%2 ����� &� �
�')*'3*G            �B� �J ��B�� �� ! �B*�

	�   ����(Scott et al. 1988) .  $&p 	BS�^� E��%2 m�/^  ��� $�k�� V��& �� �3�+�0 ��  �B0 ��

      xUBj �� 8�B� ����!%B; �� �
�')*'3*G ��+!� ! :2��� �'�! �����     �B����%
 8�
�B6� �B
 .

                  �'B�� ��%B� 	BS�^� �#�B[� 8�!� eB� �B� &�B�� ! �
�')B*'3*G �'B�� $�# .��(0� ���%����

���� %(6�� .��(0� 8���G 	#��& "1; �� �
�')*'3*G .  

%�   � �B��  L'B; m�/^  &� 8��G :*� �� v��(� s�*� KB�# !  &%B
Gaud. Lolium rigidum  !

Secale cereale �����%
 	��*��2 X��F ��� ��%� �'��_ V����� V�'�# �� .   �� mB�/^  �B�� v��(�

 8��
 �� �S���S. cereale Q�/�/^  &� 8��G :*� �� v��(� �� ! 'B��
   �'B� (Hilu & Bever 1957) 

      v��B(� �B� �B�� ����B� 	9�
�B�
 %B�!(Weber 1922)  ! (Torabi 1979) ���� :B/��S�  . 	
�'B+G  

L. rigidum   Q�/�/^  v��(� ��! ������! ��'�  (Williams & Jones 1973)%9�� ��'
 !� �!�&�  

Lolium  ����� 	9�
��
.�3��� ��  ��'  �� 	��%   (Torabi 1979)    8�B�
 �B* �'BJ Q�/�/^  �� 
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Hordeum  murinum L.�  Poa annua L. ! S. cereale L.�    8�%B7 	;%�� X��F V����� V�'�# �� �

:*� . ���%���� 8��
Lolium rigidum    ��'��B_ V�B���� V�'B�# ��   �B��� >���B
�   V�%B�� ��%B� 

	�  �2��.  

	�'�#   	
�'+G bgU# ��% S. tritici s�%
 �!� %�  K�# ! �
  ��
  	9(J'* Q�'Z �� &%


 W%� I'�         	� $'����3�� ��+'  �� 8�%�
 �
    �2�� .U#    W%� �!� %� �56� bg       ��Bk�� �CB* ��B


	��      $'����3�� ! ��'2       W%� �!� %� �
         ���� &� ��� 	�p'D V��& ��%�� ��
  	� ��k�� 	�&   ��'B2 .

$'����3�� ���  $'����3�� �� �[��/� �� �
  8'�F ��� �� ! %(3A'7 8&���� ����� $��
 W%� ��
   ��

 	BBBB� �BBBB2!�   BBBB '7 ��
�')BBBB*'����3�� ! ��BBBB2��8�   	BBBB� �BBBB�+'  �%BBBB   �BBBB��7  

(Brokenshire  1975a, Williams & Jones 1973) .     %Bl� &� mB�/^  �B�� v��B(� �� �'�'� >���


 �')*'����3�� ! $'����3�� 	3�]'+';�'� Q��Z'1J ! 8��
 W%� �!� %� 8��G �'�! �� bgU#

 ���� 	9�
��
 .        ! 	
�96���&G 8�2 .%(�7 E��%2 �� L'; 8��
 !� 	
�'+G $�# 	
�'+G $�# �� 

         8�2 	��*��2 �'��_ V����� V�'�# �� TUCF �7 %9�� V�
��
      	� V�6� ����     	BS�^� E��%2 �7 �
�

    ���� &� ��� ! "CF      i3# �� 	�&     s�%
 "��+�             E��%B2 %� 8!U# ! ���� %�_�  %
����� �� :C[� �


��'
 �	S�^�  bF� 	(0 ! 	
��
 i�� e� ��
 � �� 	
��
 ��'
 e� ��
 "��/S. tritici  �����

4�7�!  	� 	 !�t(� ��
    ��2��(Brokenshire 1975a).  

  �� 	�p'D V'�7 8�!� K�Z'  �� �� �S��� �� m�/^  ��� �� 8��G :*�S. tritici  	B�    V�'B 

                  �B� :*� $&p 8��
 �� X��F $'k
 ! c't� ��%� �7 	S�^� E��%2 `F�'� %(6�� �� Tp��(0� :t


  �2� 	S�^� E��%2     	� Q!�t(� %l���'� 	
��
 ��'
              $&p ��B
 �'(7�B; :/��S� $�# ! �2��

���� &� ��� ������ ��k�� ��%� 	� ������ ��� V'�7 ��!� V�2 	�p'D �#�� �	�&  �'2.  

  

����9*�)*����9*�)*����9*�)*����9*�)*        

                �B� &�%�B2 8�9B6��� 	B6
!�� ���'2 ! �&�!�67 8�36��� 	6
!�� �(��7 &� V�
��[�'�

D  	+�� ! 	��# :���0 %D�J q'1� �%�dYO��@NOAGOd=����� 	� %36   .  
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`����`����`����`����        

Q�^tZ �� �l0U� :��(241-244) (� �'2 ����%� 	[��9�� �.  

  

  

 V�
��[�'� s��G:  .�/0 ��'1��  �'67 �([� Q�/�/^  �[*�� � 	([� L!��Z ���YOdd�dY 

�V�k�[;�      	B�� ���+�,��B- %B(7�      	3B2�)
��
 4B5� �	�B2�
�   8�3B6��� 

�&�!�67�%�2 8�96��� &�  
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