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

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

������ ����	 
� �� � ���� ���
	 ������ �����
	 � ���� ���� ���
���� �� 	�! ��
��  
  

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

   ��! �"#$%�& �'()& � ��
$%�&*� +,� ��
� -�./ ��-$%�& ���0�1% 234� � �5"6"�-0"
� +,� � �
6"0 ��
� ��7$%�& 8"�9 �:���$) � 

;���< =
1>  ?*�'@� �*�(A�� �*��'��! ��
� ��'� ��
$%�& *�'@� ����� ����� =
1> ;���< � �:���$) 8"�9 ��7$%�& �-�./ ?B!  +,� &�(��

 ��5"6"
��'-
<C
D"� �*�:"6 �*�:"6 ��7$%�& 

)F��@�& G@��0:  F$I1@&�� ���J'@K/ G@��0 ? : L	I��M��( 

  

-�.34 

        OPQ< �P� ���P	
� OP<�9 �5"P6"@.
� R�P10�� � +�)�'P/ *�.P
< S
TQ0 L@� �&       P��'� 8��PT< 8�PU�� ��P@:�� � *� �"PVW ��P��   ���P	
� OP<�9  

Zymoseptoria tritici �@&'� @�����. 8'% :� �&��(�� �� ���	
� +�)�'/ Y$T% ��.��ArcGIS 10.2 �� Y
I0 .�� �@&'� ��@:�� Y%�,�� �& 9��: ZU� .  [�P��'�

Y@��� � ��� *�.
< L@'(	) ����& *�
<�� Y@��� � L@'($
� ���)"% Y@��� �\@�(% ��<& �& �� ] Y��&   ["
A��  ��P<& �& � L@'($
� ^    ["
PA�� YP��&

� ��� L@'(	)��(��& � . �& ���	
�_ *�(�'I� � ��@&� *�(�'I� Y� �")&') � *�
<�� ����%�@&'� `,$< ���	
� *"%�) *�"�9 . ��'� 8�U�� :�   ��P�B 

 �8��T< L��� � ["��U �*��'I< ��3� ZU� B      a'P) �LP@�: �b3P�� ��"P	6� ��P1�� ���@'I� �c�(�� ���d��� �F���") �*�e< ��@���'< ��&�'
� ZU� !  �

�f� � ["0 !�  � 8��T< Y	
%� �.g �:& �Z@') ZU� !        �%�P� ��P@:�� [�PAW LP#0 � 8�� �SP�� �*"<�P� ���(P�� � .     ��P� L@'(P$
� ����& *�P
<�� YP@���

���	
� &"� @�: .Y�"0 �� *"%�) *�� `,$< � �9�A< h@�'� �;
�� +�)�'/ Y� < ����	
� ��� Y� +@�/ �� *�"0     YP� F1PA% ����P	
� ;U"<   ��<��PU� 8�P#%�

+
/  i3>� 6'(�) � ���� &"	% %��� .j
0"%5 c���(< ��@:�� �� L
�k	� &"	% 8��U� ���@� �& ���	
� +��) � 8��T< 8�U�� �'=< Y� F1A% �8��� ���. 

-5	� 6�( 6�.�  : +�)�� �8�U��ITS rDNA���	
� ��� � @�:<"@�
�-
/ +�"/ �  

 
Investigating the mode distribution of Septoria leaf blotch and evaluating the resistance of wheat cultivars in 

Golestan province  
 

J. ASHRAFI
1
, K. .RAHNAMA����

2
, V. BABAEIZAD

3
, S. S. RAMEZANPOUR

2
, C. KEEL

4 

1 and 2- Ph.D. student, Associate professors of plant protection department and department of biotechnology faculty of plant production, 

Gorgan University of Agricultural Sciences and Natural Resources, Golestan, Iran; 3- Associate Prof., Sari Agricultural Sciences and Natural 

Resources University, Sari, Iran; 4- Professor, Department of Fundamental Microbiology, University of Lausanne, Lausanne, Switzerland 

 

Abstract 

In this research, examination of the disease distribution, the physiological relationship between disease agents and its sites and 

evaluation of cultivars resistance were investigated. The disease agent identified as Zymoseptoria tritici. Distribution map prepared by 

ArcGIS v.10.2 software. The isolates growth tested in different temperature and its relation to their region climatic conditions evaluated. 26 

cultivars evaluated in the greenhouse, evaluated. As a result, isolate growth average had correlation with region climatic conditions. In terms 

of growth, the Nokandeh isolate was the most and the Ramian isolate was lowest. The highest isolates growth was at 15°C and the lowest 

growth rates were at 10°C. The disease was detected in 8 counties. Ramian and Kurdkoy were identified as the disease contaminated sites. 

Among the examined cultivars, 4 cultivars such as Falat, Mehrgan, Ghabos, and Roshan were resistant, 14 cultivars such as Shirodi, 

Morvarid, Moghan, Koohdasht, Gaspar, Aftab, Shahryar, Gonbad, Alamoot, Aflak, Zarin, Karaj-1, Tous, and Azar-2 were moderately 

resistant and 7 cultivars such as Karim, Dez, Khazar-1, Star, Hamoon, Ofogh, Eram and Tajan were evaluated as susceptible. Rumian isolate 

had the highest disease severity. Due to the wide distribution of STB, the existence of favorable conditions and identification of disease 

region center, it is possible to monitor the appearance of infection at February and March and make a broadcast of the disease prevalence. 

Also, by evaluating of wheat genotypes, introducing and planting the resistant cultivars, it could reduce the disease in the future. 
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'	,< ��� �"Q%�   �� 'P� u��PU�  PQ<
  9"�Pr< FP$) h 

�
� <:
����� �:�'(A)& � ����� z/�: Q< �
�Kp h@ @ }q"

 ����(Sivanesan, 1990)  ���"dP�� ��r,$< ��  'P	,<�   �P�

�) :� �&��(��
����    P���� u��PU w"P	=< (Wenham, 1959; 

Sanderson, 1976; Minasian et al., 1989; Quaedvlieg et al., 

2011)� �����@ &'�@�.  

�*�G*�� ������$  

Y�  �"~�<�
@o0  6"P-6"< ��� P@Y  �P��  �P����@    �P� ��P�

4"rg
� ��@F, ���� :� �� ���@ YZ. tritici  �&��(�� &�"<

� �&@ +���/ L a�',(��DNA   �"P< J�� :� �&��(P�� ���  �

*"Ad<�0(Murray & Thompson, 1980)  F�'� 8�#%�. 

 a�',(�� :� C/DNA �YTs�<ITS-rDNA    :� �&��(P�� �P� �

�'/ F��@'	ITS4 (TCCTCCGCTTATTGATATGC)   �ITS5 

(ACCCGCTGAACTTAAGC) Y<�%'� �� �PCR  O<��] U&
  YPT

 �&�B  ["
A�� Y��& *� w�1%& Y� ��^ �'� �& Yg'v@ h�^ 

%��
 �& Y�B ["
A�� Y��& ��^ %��
 �& Y]_  Y��&["
A�� �

�� %��PP
 �& Y�� ["
PPA�� YPP��& ��m U&
 �& YPPT��  YPP��&

["
A��  �Mm %��
 �& YB   ["
PA�� YP��&    :� �&��(P�� �P� �

 �P�"<'0 ��7(�&@ '�-(PCR)�   w�P<Corbet Research CG1-96 

{-0
&'� '@� .)
�
 Y� w"rQ< F  F�&   w5 :� �&��(P�� �� ��<�

 :����@��'� �4�& z �� .=0 :� C/ 
P
 6�"P0 L   w"PrQ<

PCR) �
�
/ F
z ���  YP�    6�"P0 ��P<� FP�&    :� �&��(P�� �P�

 8'P% ��.PP�� Chromas 2.6.4 PP��'� &'�PP@� .�'PP�� 	>�
 :� *�PP�

6�"0 FQ4 ��� Y�   ��� 'P� :� ��P<� F�& P@ 6�"P0 �Y    �P� �P�

"#(A� ��.�� :� �&��(��� Blast6�"0 �� ����  z%�� �& &"�"<

�T< *5@�� YA .6�"0  Y� '~% &�"<�/@ ��7NCBI�   � w�P��� �&

�/ *5 z%��@&'� F1� ��7@�.  

�	�" �$
 -�H� ��
�� 6�(Z. tritici ��� 
� :��=�� 6�(  

��'� FI� < ����0
 ��� *�.] ���@  ��P� c�P,(%� Y  

Z. tritici � �& �&��(�� &�"<@ �P��<& �& +���/ L�   � yP�(,<

:��@�� < R�10��
��� ��� *�.@Y� �& ��@�'� �� ���<& L@ c� h

�"� �@ OQ<��� � +�)�'/
��	� ) w��� ( 8�#%� Y� 8��U� �

�@�<:� L@&'� +@� . :� ��(��] ���@ YZ. tritici A%�d�"�
  �P� *"

 F~�p ^]×� 6 �& �"d��
  YP� 'P(   P��
 8q Y�  ��	P� w"P1���  �

'(<"(��'(-d�� ��7(�&�  w"> �&   a"P<�^^    cKP� � '(<"%�P%

�/^ I0
&'� Y@� . Y� �@L  0'0
 �w"�� �Y) ��� '	,<�  F$) :�

�<@ ;]!B '(%�� :� �&��(�� �� �:��@�
Y� 5"   ��P< ] U&
  �& YPT

g ^^^  w"�Q< �& � ��� ]/^    �%�P� "P$(A� zP	% �q"< .

*� :� *�'(� 'sT< c� :� �&��(�� �� Cd� A%�d�"� ��
I0 *"
 Y

=0 �

&'� F~�p L P@ �(Sharifi Tehrani et al., 2011) .  ���PT<

                                                
٤- Polymerase Chain Reaction  

٥- National Center for Biotechnology Information  

٦- Hemocytometer  

٧- Spectrophotometer  
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µl ^  :���� '� *"A%�d�"� P@   YP� ���'P-0 YP� �& � Y   P��
 Y�

'�d	� )Sampler (< z	) �� �
� Y�
Y$ �� L �� O-��  �s�

'(/ }�'�� ��W� Q<
 F$) hPDA &'� +,/ � OT(��<@� .

��� :� 8��)'�@Y�<& �& ��  �P�� ] � ^ � ] ��^ ��] ��^  ��] 

A�� Y��&
 ��< Y� ["��  YP7% F9�� ��&�  �%�P� .  CdP�

��) &��=0��� Q< �s� �& ��� '���
 :� �&��(�� �� F$) h

'(��@< "
&'� J��	� �"-��'-@� (Eyal et al., 1987). 

 

I��"JK  ��<� L
7%�
< ��%��� � 1A% F�">� ��<&M ��7(A@� F$I1@&�� � L@&��'� ������ ��<Y=6�s< &�"< S>��< z
(/"�
� ���.  
Table 2. The temperature, humidity and precipitation average of February, March and April of studied areas synoptic stations. 

Synoptic Stations 

Temperature Humidity % Precipitation 

Average (mm) 

Least 

Average 

Most 

Average 

Average Least 

Average 

Most 

Average 

Average  

Hashem Abad Gorgan 10.23 21.1 15.6 65 93 79 55.46 

Gorgan Airport 9.8 21.13 15.46 61.6 98 79.8 60.8 

Bandar Gaz 11.66 20.73 16.16 61.66 94 77.83 86.1 

Ali Abad 10.8 21.3 18.29 60 94.3 77.16 92.16 

Gonbad 10.5 22.93 16.71 57 96.33 77.66 48.33 

Kalaleh 9.9 22.63 16.26 57.33 95.66 76.49 69.7 

Minoodasht 12.1 21.3 16.71 55.66 84 69.83 98.9 

  

�
	����    �L�	�� 
� ��L�� M��E� ���
	 ������Z. tritici  
�

 ��E�� N�	�$  

��'� FI� ��� Y� F1A% 8�U�� F<��T<@Y ��� Z. tritici 

 :�l�  8��� ZU�) w���� ( &'� �&��(P�� P@� .  &��P=0��   ZPU�

PP� 8�PPU�� O<�PP�
&�'����'< ��3PP� �PP@ �*�PP�'I< �*�PPe< ��

') �F���")@    LP#0 [�PAW ZPU� � �1�� �c�(�� �["��U �Z

Y�  TQ0 � J:"<� .)'< :� ����� ZU� *�"�9
 :���P$) ��T�  �

1> ;���<
=    &��P=0 � *�P�'���      ���dP��� 8�PU�� O<�P� ZPU�

'I�@  �.Pg �b3P�� ��"	6� �:& �L��� ���!�� �: P@  ���(P�� �L

a') �*"<�� !��f� �["0 � !l  ��P0�1% 234� ��'� :� 8�� � S�� �

�@&'� Y
I0 *��'� =
1> ;���< � �:���$) 8"�9 ��7$%�&.  

 I0 ��'P� P
�<&�: Y P@  u��PU YZ .tritici zP�3� � �P�� l�m 

<
� 6
Q< �"(Q< �'(
�< F$) h@ ��PW ;�    �'P	,< ���Pr9

   F1PA% YP� 8��)'� :��)�� � F6�< ���r9�m   �& 8'P��mmm 

<
� 6
 '( F$) ����"d�� �� 'sT< c��l     YP) �u��PU Y(9�P�

Q< ���
� �<�� h
<: �
�    -P$0 ��P�� :�'(PA)&
  ��P� O

�<@Y %: �%�� .z�3� Cd�� Y� ��
 Y� � OT(�< �"0��"-%� '-

 ��<�  �0� �<& �& :��� l� A�� Y��&
 F9'� �� ["�mm 

U& �& ��&
Y7% YT��&� �%�� .< '� �& �"d�� &��=0
�6
  :� 'P(

�@A%�d�"� L
 Y� � ��� J��	� ��	� w"1�� 8q z	) Y� *"

 F~�p�m� ×� < '� �&
�6
~�0 '(
 Z&'�@� .�< P@ Y PT�0
  'P� �

��� �
Yk����� Y(�� �& ��  8�U��   *��P�� �& YP) 8�P��  ��P�

 ��� F$) *�'(����& �� �< �%&"� O<�) |'� �&@Y%: �� .

����*�'� �& ��@   �P<& �& � i�1P�� FP�">� h�  ±�    YP��&

 ["
PPA��YPP�  ��PP<�� YPP7% F9�PP���&� �%�PP� . CdPP�

*���� ��� �<@Y%:  ��< Y� ��� _ & :��@ ��< '� ��39 '7

 �PP<& �& �OPP1U *�PP<:�  ±�   ["
PPA�� YPP��&�'PP� �& �@ h

(�">�  :� '0q���^  YP7% �4�& ��&� &'�@ �P%�(Zhang et al., 

2001; Kia et al., 2017a) .  

@��&'� F��&&��  �&� Y� Y�W'< '� � Y�W'<  Y�4�� P@ z

T�0 *�<: :� Y(��
�� 8�#%� � .  < Y1P��Q< FPI� P
  ��P� *�.

�
��PP	� �:PP@  hPP�"0] ���PP@ YZ. tritici�  +PP�"/ �PP4�&

/
�-
�@<"     �P� Y1P��Q< |'P� �sP�(Brading et al., 2002; 

Chartrain et al., 2004) .�'��      8�PU�� FP<��T< ���PT< Y1P��Q<

% 8���
T< J�� :� .
 P�& �'	% [�  !�    *���P-	� � xP%�5

)Zhang et al., 2001( &'� �&��(��@� .� [���'� P@  CP/ J�� L
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�'.� 0��9 � ���� ���� ���
	 ������ �����
	 � ���� ���
���� 6
�'.� �� 	�! ��
�� ���

 ��< :�l� �< *�<: :� :��@Y %:    GP��/ i"P% [��� '� �8�U��

<
� Y� F1A% *��.
��	�      :�'P-% � :�'P�) ���PT< �PAW'� �

/ Z)�'PP0 � FPP���
�-PP
�� 0"%5PP
j�PP�� :�� &�"PP< 8�PP��PP@��  

��(�'� ��'U .� �&@0"%5 Ys��� L
j *5 [�P�� '� ��  �P�� STB   

 Y��  ��'�AT0
 P< Z �P%&'� .� �& P@ PAT0 L
Z  �P���   YPk%��v

<
7%�
� L
 �P	�� �/�!�     8��PT< �&&'P� &���'P�(R)< � P
7%�
 L

�
��	� �/�!� �%
  8��PT< Y	(MR)< � P
7%�
� L
 ��P	� �/�!� �

%
 [�PPAW YPP	(MS) � <PP
7%�
� L
��PP	� �!� [�PPAW �(S) 

:��@�� < &&'�)Zhang et al., 2001(.  

 �&�@   P��'� FPI� +���P/ L < P
  �P�� *�.� ��� P@Y  

Z. tritici ���<& �&� Z� � y�(,< �v
�T< L@< YA
 F<��T< *�.

�'� �& 8��� 8�U��@ �P<:� :� Y%�,�� h@�"()�� + P@ O  �P6�U �&

�/ 2'>@�&�r0 �3<�) Y  �� �M &'� �&��(�� ��'-0 P@� ..#0 P@ Y

���@�T< � C%�@< YA
7%�
L   YP�<�& �P�v *"P<:� J�� Y� ���� 

:� �&��(�� �� L-%�&   8'P%  ��.P�� IBM SPSS Statistics 19   8�P#%�

F�'� .� �&@�&"6� �4�& '�4 �F	AU L < �
7%�
L��@  Y)

�=< }3(g���&� �&"6� �4�& '�4 ��   YP� ���(P���%   *�"P�9

�%�� Y(�'� '~% �& 8��T< +�-	�'� .��'�����    8�P�� 8�PU��

%
< [���'� .
7%�
/ +�"/ �4�& L
�-
�@<" |'� �s�  �P�

Y� ��
.#0 Y�@Y�"g Y��  J�� Y�Ward �� 8�#%�.  

  

O����  

�	�" ������$ ��.P��# :�.Q�RC S��	 �� �(  

� ��PPPPr,$< [�PPPP��'�@PPPP���� FPPPP,u��PPPPU �  
Zymoseptoria tritici (Desm.) Quaedvlieg & Crous, comb. nov. 

�����@ &'�@� .��@L 0'0
  P��'� :� CP/ �Y) �  YP%"	%  �P�� 

Y� �'�  F�&  Y-6 �*�(A�� *�(�� i��.< :� ��<�  xP%� ��P) ��� 

� �& �Y-6 }�'>� �& :�'�) � h�� �& :�'-% ZD39 ��
 |� L

|'�  ���� ��@& |'� }'> �& '� �& � .8"@�
�-
/    �}�P4 ��P�

�
V � �O-�
��& �� x%�@,t ���"
Y� Z  'sUµm��m!�m  �&

Y-6 L(<�@&'� ����$< �� .  ���P
	g �O-P� ,% ���"d�"@�
�-
/  

  

 OU��W ����& �&'� �I(%� �& �}���M   w"P> Y� � ���"@&µm �m !lm 

 �'9 �µm l !�/� �%&"� .    FP$) h
PQ< ��� 'P� �"d��PDA 

Y%�"� ���U ����& � �'	,< ��� ����&     �P�v �P@ zP@ �& P%:

&"� YsT% .��)  :� CP/ � 8') �0 �
�� x%� Y� ����    YP� F9�P�

�"IU x%�     &�& xP%� 'P

e0 ��
P� �P0 �'P
0 ��) .  O-P�  !h  ! a( 
(Wenham, 1959; Sanderson, 1976; Minasian et al., 1989; 

Halama, 1996; Quaedvlieg et al., 2011; Verkley et al., 2013).  

`6�g :� C/ :��� ����� �@ 5"6"��"<@- ���@Y ��� 

Y�   F�& � Y<�&� FI� ��<�@      ���P�0 YP� YP�"0 �P� �+���P/ L

�U�
	 ��� \�/ �F�">� � �<& '~% :� *�(�� y�(,< S>��<@ Y

&'� c�,(%� ����< +�)�'/ �� *�(�� y�(,< S>��< :�@� .�@ L

���@Y  O<�P� �� � ���P�)"%@  ��7(PA)�@ TQ0 ��7(PA
 0�PT   .P)'<

TQ0
:���$) ��T� 1> ;���< �
= *��'�(<�� �z�"	� � P
 *�

 �%&"� *��"0 �) O-��.(  
  

  
  

 0G$%!a !  �P
�-
/   O
-P$0 ��P�    |'P� ��� ��P�)  [�P
T< = ^ 
�
< '(<(  b !  c">'< h
Q< �& Y(�'� ��'U |'�) [�
T< = ^ �
< '(< (

c!  a��g Y�
(�  �
�-
/ Y%��& :� ���) [�
T< =�/^  P�
<  'P(< (d!  �"dP��  
) [�
T< = ^  �'-
<'(< (e!  F$)��    FP$) h
PQ< ��� Y(9��PDA 
) [�
T< =_ �
<'(< (f! F$)�  F$) h
Q< ��� �:��PDA )  [�P
T<
 =_ �
< '(< (g! !     �
�P� *�"P� P��)�!     xP%� 'P
e0 w�PW �& P��) 
) [�
T< =B/^ �
< 'P(< (h!  w"�P�    YP%�"� w�PW �& �'P	,< ��P�   P%:
) [�
T< = ]  �'-
<'(<(.  

Fig 1. a= Pycnidium on leaves (Bar=10mm) b= Leaves in 

humid condition (Bar=10mm) c= Spore ooze (Bar=0.3mm) d= 

Spore (Bar=10µm) e= 72 hr culture on PDA (Bar=8mm) f= 7 days 

culture on PDA (Bar=8mm) g= 1- Young white colony 2- Colony 

color changing  (Bar=0.4mm) h= Yeast cells budding (Bar=15µm). 
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 0G$)K  w"rQ< �:�"��'(-6� J"T%PCR   '�:�Pp� �P�ITS 4,5  w5 �&

   �P4�& zP@ :��P�� �L !   '7%�P$%(100bp Plus)�   !  ���P�)"% � !   ���7(PA@�� ! 

 �*�
<��B !  �*��"0] !  �z�"	�Co ! ����.  
Fig. 2. Electrophoresis of PCR product by ITS 4.5 primer on 

1% agarose gel,  L-Ladder (100bp Plus), 1- Nokandeh, 2- Istgah, 3- 

Ramian, 4- Toran, 5- Shamoshak, Co- Control. 

  

�*�G*�� ������$  

 FI��
@o0       ��
P4"rg [�P��'� YP) YP%"� @�P����

�@5"6"��"< Y�  *�"�9Z. tritici   :� ��P%&"� ��� �&�& `
,$0

W�%PP
 YITS-rDNA &'� �&��(PP��PP@� .6�"PP0 �PP��  YPP� R"PP�'<

���@Y ��� <��
� ����)"% �*�@Y� z�"	� � *��"0 ���7(A 0'0
 �

  ���	PPP� �PPP�  �PPP�� MG969552 �MK045713 �MK045714 �

MK045715 �MK045716  *5 z%�� �&)NCBI (�� F1�.  

 

 :�$ � �� 	�!������ ����	 
� ���� ���
���� 6
�'.� 

PP��'� [�PP��'� �PP�� � ZPPD39 ���PP� 8�PP#%�
��PP	�  �&

*�(�'I���� < �Y63)
<�� �'I�&�:� �F�&"� P
 P�9 �*�   �&�P��

")&') �*��'��  &'� ����P$< .����� � P@� .< P
7%�
  ��P� L

�&"6� �@*�(�'I� LY� �� 0'0
 �� � � �   �]� � � ��B ��� 

 ��   �4�&&'� &���'�@� .<
7%�
�&"6� ��� L % *�(�� P
 .

^�/ � &'� &���'� �4�&@�.  

Y%"	% :� ���  YP�       OP<�9 �yP�(,< S>�P�< :� ��P<� FP�&

�
��	�  :��� ")&') ����)"% O<�� *�(�� :� YTs�<� �*37%& �

� �zPP�"	� �Y�Q<"dPP�� ����PP�)"p��@ *�PP�'� ���"PP�)�@ ��7(PPA

TQ0
0�T TQ0 .)'<
:���$) ��T� �< �1> ;��
 P=  *�P�'�( �

*�g1�
� ��1�� �L
  < ��P�6& �YP63) �&���'
   �zP����� �FP�&"�

<��
(�& �*��"0 �*�<� �Y03)
-W ����� �&����t� �&���'
Z  � &���

<
'�� :����� 3U� &'�@ �) O-�� .(Y%"	% :� ��<����  P�'� 

��@� O<�9 u��U �S>��< '
��	� :������ &'7% P@� .�
 '(P$@ L

 %���'�Y@���  ���	� O-� Y� Y�"0 �� ��� �:�� `6�g ���� �

<�� *�(�'I� �&
F�� �&"� *�.  

  
 0G$, !  +�)�'/ Y$T%���@Y���  u��UZymoseptoria tritici  �&

*�(�� �s� *�(A��. 

Fig. 3. Distribution map of Zymoseptoria tritici isolates in 

Golestan province  
  

�	�" �$
 �	A.� :��=P  6�(Z. tritici M��E� 6�(��� 
�  

Y�  �) �">  ���	� w��� Y� Y�"0 ���� �
< L
 ��� *�.] 

���@ YZ. tritici���<& �� ��� � �<& O��T(< '�� � y�(,< P@ Y :�

��<� '~%�   �sP� �& P@   P�=< }3(Pg� �P4�& z   &"P�� ��&

F��& . Y�"0 ��O-� Y���� B  �]< �
 �P<& �& ��� *�.�  ] 

 ["
PPA�� YPP��&�
& :� '(PP$@ PP� � �PP��<& 'PP7
 �  :� 8��PP)

���@Y ��� Z. tritici ���<& �&� ]  ["
A�� Y��& ��]  Y��&

 ["
A����) � ����:@  �P%&"	�% . ��� �P�� P@Y  :� �P� ^ 

 ["
A�� Y��&&'� i�'�@��� � �@Y ��� � � ���)"%@  ��7(PA

 �&�@   �P%&"	% �P�� �P<& L . P��'� �& <
 /"-P��'-   :� YP)

 

 



�	
�3'( � �#�$	: ������ ����	 
� 6
�'.� 0��9 � ���� ���� ���
	 ������ �����
	 � ���� ���
���� 6
�'.� �� 	�! ��
�� ���

w"����� '	,<�  u��UZ. tritici   PQ< FP��� *��&
  FP$) h

 ��"4�� �F�'�@��� '@Y� �& ��@Y%�"� �<& L P%:   �� &"Pg

{-0 Y� �&�U �<� ��%&"� �&"	% i�'�
Y� '  � � �"P1%� ��"4@  &�P#

 F�K� :� C/ (W ��)� �%&"1% .
% :�� .  ��P<& �& ]  YP��& 

 ["
A�����@Y ���   :�P���� OPQ< Y) z�"	� � ���)"%� 

*�  '7@& �:����� OQ< Y� F1A% '(	) ��<& ����& �� YP@���   �P� 

 F��) w��� ('0q�� Y� �@< �s� L
 P�� &"g ��� *�.
�%� .

�.�� ��@< ��<& +
��� ��� *�.@� z�"	� Y
 P6�.% '   *�P$%

&�& .���@% ���)"% Y
�.�� �� .@ J��� ���T< �<& +Y�  �) �">

&"1% Fg�"�-@ *� ��&"	% �<� �&�& *�$% +��) .Y@���    YP) *��"P0

:����� OQ<� ���� OQ< :� *�:�� &@��� '7 P@Y  ���& �P�� 

< '0q�� ��<& L
7%�
<  ����) w��� ( :� � ]  ["
PA�� Y��& 

�.�� �� � i�'� *� ���@< �<& +
�.�� *� ��� *�.@ +@ FP�� .

�@��� L@�<& �& Y� �]  ["
A�� Y��&< '{)��W Y�
 ��� *�.

�� &"g
� .���@Y ��� <��
� � *�@   S>�P�< YP� R"�'< Y) ��7(A

 w�(=< ��(1A%���<& �& ���(A�� ��� ��&"	% y�(,<� e(<
'� 

�%&�& *�$% &"g :� �� .� �<�
'($@< L
*� ��� *�. Y� �� 0'0 P
 �

���<& �&�  ] ["
A�� Y��&  ��^   ["
PA�� YP��&   &"P�

) O-�B .( O-P� Y� Y�"0 ��  �P��   ���	P��  �B   w��P� �  

Y� < '~% �'� Y) ���@�U� h
	 :����� YTs�<� ���@Y  �P� ��

"76�� *� ��� ��(�� ���<& �& ��� &��& F��1� ����(<.  

< '~% :�
< � ��� *�. P
7%�
  P��) &��P=0 L �@   ��P� &�P#

 h�"0] ���@ YZ. tritici      ���	P� O-P� YP� YP�"0 �P� �]!b  �

 w���� ���@Y ��� &�"< ��'� ��<� '~% :��  �s� �& P@ z

���& �PP4�&� PP�=< }3(PPg��PP%&"� ��& .YPP� YPP�"0 �PP� �PP(%@ \

��'� ����  8�#%� Y� ���  ��
 ��� �LP-%�& *"<:� Y� P@Y  �& �P�� 

��(�'���'U y�(,< ��'� .���@� ���)"% Y
'($@ � ��� *�"0 L

��) �:@ �� ��� Q<
9"�r< F$) h PDA  :� �<� �&"� ���&

��<� '~%�  ��� �P� P@  �& *��"P0 Y P@  ��'P� z(a)  FP�'���'U .

���@Y��� �@  % zP�"	� � ��7(PA P
  8�& ��'P� �& .(b)   ��'PU

��(�'� .���@<�� Y
< '~% :� *� P
 T� :� �P�� *�. P
  �& � 'P(	) Y

 8"� ��'�(c)  FP�'� ��'U . P�
< L P
7%�
  �P��<& �& �P�� L� 

% y�(,<
��<� '~% :� .�  �s� �&@ &"�� }3(g� �4�& z

 F��&) w����( �) O-�]!a .(Y� �) �"> Y� Y�"0 ��  �P(%@ \

 Y�  F�&  *"<:� :� ��<� �L-%�&� �<&� ��'�    ��PIv �& ���

 ����(< ��'���(�'���'U .<
7%�
 ��� L] ���@��'� &�"< Y �

�<& :��  ^   ["
PA�� YP��&   �P<& �& � i�'P��  ]   YP��&

["
A�� �� &"g a�� Y�
F�� �� .�.�� �� ���@ +��) �<& +

PP� �
PP6�.% ' �PP<& �& � �&�& *�PP$%� �] ["
PPA�� YPP��& 

&'� yU"(<@F�� � .�
'($@< L
��) *�. �<& �&�  ]   YP��&

["
A�� -$0
(% �& � �� O
� �Y#@   w�� ��'P� �& �P<& L(a) 

F�'���'U .���<&� �^ ["
A�� Y��&  ��] ["
A�� Y��& 

8�& ��'� �&  (b) �<& �� �^ ["
A�� Y��&   8"P� ��'� �&

(c) F�'� ��'U .�<& �&�  ^  ["
PA�� Y��&     YP) �P�v 'P�

���@Y��� � � ���)"%@��7(A � �&@ ��� �<� ��%&"	% ��� �<& L

*� A� ��
���<& �� � Z) ��� ]   ["
PA�� YP��&  ��]   YP��&

["
A�� � Y)
�  :� 8��)] ���@� �& ��� Y� �&�U Y@ �<& �& L

 ��'� z@ �& ���<� '~% :� ��%&"1%(d)  F�'���'U) O-�] !a.(  

O-� Y� Y�"0 �� ��� B  �]  YP� ���� Y(�� �6�s< �   'P~%

<< Y) ������� '0@  �'P� �P<& L�  ��� �P�� P@Y  �P��  u��PU  

Z. tritici :����� YTs�< Y� Y(A� *�(A�� *�(�� �&� *� �<& ��� 

�^! ] A�� Y��&
< [" ����.  

   F
�L� L� ���� M��E� ���
	 ������ ��
��Z. tritici  
�

��E�� N�	�$  

�< :� C/ 8"� :��@Y %: � �&g'�  ��%�< 8�U�� :� ��3�

["��U �*��'I< L��� � ���& Y)�    u��PU YP� F1PA% F<��T<  

Z. tritici � ZD39 ��%&"�
��	� Y-6 ��"4 Y� ��� A� :�'�)
 ��

�@& .@�� �� . ��< :� C/  *�<:�!�  :� :���< *�<: P@Y P%: �

Y-60 ��
�'&'� '0@�"IU x%� Y� � ���� e0

�%&�& x%� ' .� P@ L

��U Y� F1A% O<�) F<��T< &"�� ����& *�$% ZD39  OP<�9 u

�
��	� < ����(Suffert et al., 2011; Davari et al., 2012; Croll 

et al., 2015) .Y� �<�   �">   �& `gq�P� � 8��PT< Y	
% 8�U�� �& �)

 [�AW 8�U��) w����( � &��W �& ���	
� ZD39�l !�m  C/ :��

Y@�< :� �@&'� ����$< %: .Y-6 |'� ��� '� ��(�� �8�U�� L@� �&   ��P�



6
�'.� � :�#�    �(�.� 6�( : ��";< -
�'$ &) ��=�	 &%,>? ���

Y-6 L@� Y) ��� ����$< x%� &�:   ZPU� F
��AW *�.
< Y� Y(A� ��

F��@ J'(A� .   �SP�� �8�� �LP#0 8�U�� ��%�< [�AW �
g 8�U�� �&

�.g �:& �*"<�� !� Y� �Z@') �  Y-6 \@��0 �"IU �� ��     � ��P� xP%�

Y-6 L@� L(�"
/ :� C/   ZPD39 � z$g |'� �s� �'7@�	� Y� ��

 F��� �� '��� �&'< . F�K� :� C/��  YP@�< *�<: :� :��   �P%:

8"@�
�-
/ Y� ���	
� O<�9 u��U ��� ��
� .@� R�T% ��"4  'P� x%�

Y-6 ��� �:�'-% ��� �� ����$<) O-�� !a( .  :� CP/l�  :� :��

YPP@�< *�PP<: PP%: FPP��&&�@  8�PP#%� 8�PPU�� @�PPI% ���&'PP�FPP�'�  

(Zhang et al., 2001).  

  

  
 0G$2! ��� �"Q% L
7%�
< ]  Y@���Zymoseptoria tritici  ����<& �&y�(,<.  

Fig. 4. Growth average style of 5 Zymoseptoria tritici isolates at different temperatures. 
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Fig. 5. a- Effect of different temperature on 5 Zymoseptoria tritici isolates growth, b- The amount of 5 Zymoseptoria tritici isolates growth, 

used in this research, by Duncan's test (P= 0.05) 

  

 



�	
�3'( � �#�$	: ������ ����	 
� 6
�'.� 0��9 � ���� ���� ���
	 ������ �����
	 � ���� ���
���� 6
�'.� �� 	�! ��
�� ��	

�(%@.#0 :� O4�W \ P@��� Y P@�&�& C%�     YP) &�& *�P$% ��P�

<
� ��� � 8��� 8�U�� F<��T< *�.
��	� �:@ ] ���@ u��U Y

Z .tritici Y�    �sP� �& YP%����� �">  w�P	(W�   �P4�& ���&� 

�=< }3(g�  �%&"� ��&)w���� �B .(Z� �v
 L&'� 8"�=< P@ �

< +�-	�'� Y)
   � 8�P�� 8�PU�� *�] ��� P@ YZ. tritici % P
 �& .

 w�	(W� �s�  �4�& �=<  P4�r(g� +�-	�'� � �&"� ��& 

<
��� *�@Y ���  P��'� &�"<    &��& &"P�� 8�P�� 8�PU�� � .  �P�

�T< 8�#%�@< YA
7%�
/ +�"/ L
�-
�@<"  *"<:� �� |'� �s�

 L-%�&)P=0.05(< �
7%�
L  �P��   ��� � ZPU� +�-	�'P� P@ �& Y

��'� ���  �P�(�'� ��'U y�(,< .  �P(% [�P��'�@ ��'P� \  �P��� 

�T<@< YA
7%�
L  ����� 4�r(g� F<��T< F6�W    F1PA% ZPU�

Y� ���@� +�-	�'� �& �Y
 L] ��� P@ YZ. tritici    8�P�� 8�PU�� �

�����@ &'�@� .     �P� ["��PU � ��dP��� �*�P�'I< ��3� 8�U��

��� ��Iv '��'� �& F<��T<@ YZ. tritici  8��PT<  'P0@ L  :� �8�PU��

 P4�r(g� F<��T< '~%    P� OP��T(< +�-	�'P� �&
  � ZPU� L

���@�%&"� Y . C/ ���'< 8�U�� *� :�@ �& F<��T< �� L��� � �

 '��'�� ���@ :� Y] ���@ YZ. tritici  �&@  �P�(�'���'U ��'P� z. 

 �'PPPP	% J�� [�PPPP��'� PPPP�&  *���PPPP-	� � xPPPP%�5  

(Zhang et al., 2001)    �*�P�'I< �["��PU ZPU� ��Iv �  � �3P�

Y� L��� 0'0
 YP� �    8��PT< *�"P�9  'P0@    �%�P� c�P,(%� 8�PU�� L

) w���� .(  'P(	) �P� ["��U ZU� �J�� �& '� �&@  �P4�& L

/ � :�'-% �:�'�) +�"/
�-
Y� |'� �s� �  8��T< *�"�9 '0@ L

� :� ZU�
 Ll� ��'� ZU� � �& ���@=0 +���/ L

&'� L@�.  

 J�� �&+�-	�'� �
 L] ���@ YZ. tritici  8�P�� 8�U�� � 

ZPPP� � PPP�v
 �& LPPP�& �'PPP	% J�� *���PPP-	� � xPPP%�5  

(Zhang et al., 2001)Y� L#0 ZU� �  [�AW *�"�9  'P0@  :� ZPU� L

<
 *�l� &'� c�,(%� ZU�@� .�@ �� ZU� L��/��  +�"/ �4�&

/
�-
�@<"    �'P	% �P� � |'� �s��/�  �&  P�& �'P	% J�� 

 *���PP-	� � xPP%�5(Zhang et al., 2001)� �
'(PP$@ YPP��& L

��AW
  u��PU Y� F1A% FZ. tritici   &�& *�P$% &"Pg :� �� .  'P�

 [��� J��+�-	�'� �
 L] ���@ YZ. tritici  �8�P�� 8�U�� � 

� 8�U��
&�'�') �@�.g �b3�� �Z!� �f� �!l ��AW ��
 �& F

 '��'�� ���@ u��U YZ. tritici  Y�   g 8�PU�� *�"P�9
 P�  [�PAW  

�%�� c�,(%� .�: ��"	6� �:& ��1�� �c�(�� 8�U��@  � ��(P�� �L

   P��AW �P� SP��
 'PP��'� �& FM ��� P@  u��PU YZ. tritici ���&� 

��AW
�%&"� O1U ��'� Y� F1A% '(	) F.  

Y�  �) �"> �& �'	% J�� [���'�    *���P-	� � xP%�5

(Zhang et al., 2001)*�	� �   w��� �& Y) �">� %
 ��<� . �F��

 :�l� ��'� &�"< ZU� �  �8��T< ZU��� % ZU�
 � 8��T< Y	� 

:�� [�AW ZU�@�� &'�@�%�.  
  

I��" U !  ��� L
7%�
< C%�@��� Y@.#0]  Y@���Zymoseptoria tritici y�(,< ����<& �&.  
Table 1. Analysis of variance of 5 Zymoseptoria tritici isolates growth average in different temperatures. 

Source of  Variable df Sum of Squares Mean of Squares Signification 

Isolate 4 1.641 4.102 P<0.0001 

Temperature 6 6.199 1.033 P<0.0001 

Temperature×Isolate 24 2.339 9747329.2317 P<0.0001 

Error 70 4.8575 693935.6285  

CV   13.9638  

  

I��"V ! Y� 8��� 8�U�� F<��T< *�.
< C%�@��� Y@.#0 ]  Y@���Zymoseptoria tritici  �& �'	% J�� [��� '�)�!�( �(Zhang et al., 2001).  
Table 3- Analysis of variance of wheat cultivars resistance to 5 Zymoseptoria tritici isolates based on the 1-9 scaled (Zhang et al., 2001). 

Source of  Variable df Sum of Squares Mean of Squares Signification 

Isolate 4 255.964 63.991 P<0.0001 

Temperature 25 497.9 19.916 P<0.0001 

Temperature×Isolate 100 405.369 4.053 P<0.0001 

Error 260 218.666 0.841  

CV 14.556 
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Table 4. Analysis of variance of wheat cultivars leaf pycnidium coverage mean. 

 Source of Variable df Sum of Squares Mean of Squares Signification 

Isolate 4 14681.810 3670.453 P<0.0001 

Temperature 25 61711.756 2468.470 P<0.0001 

Temperature×Isolate 100 47957.923 479.579 P<0.0001 

Error 260 30439.333 111.074  

CV 16.75 
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Table 5. The percentage of wheat cultivars leaf pycnidium coverage mean by 5 Zymoseptoria tritici isolates in this study. 

Cultivars No. 
Isolate 

Nokandeh Research Station Ramian Toran Shamoshak Average 

1 Shiroodi 48.33 ab 48.33 a-d 45 b-e 45 ab 35 c-h 43.33 

2 Falat 23.33 b-g 13.33 g-i 18.33 hi 23.33 c-f 0 i 15.66 

3 Morvarid 13.33 d-g 5 hi 38.33 b-g 43.33 ab 23.33 g-i 24.66 

4 Moghan 3.33 g 41.67 b-f 35 c-h 15.e-h 18.33 hi 22.66 

5 Mehrgan 13.33 d-g 16.67 gh 15 ij 16.67 d-h 26.67 f-h 17.66 

6 Koohdasht 15 d-g 56.67 ab 43.33 b-e 13.33 e-h 20 hi 29.66 

7 Gaspar 11.67 e-g 1.67 hi 21.67 g-i 0 h 28.33 e-h 12.66 

8 Karim 53.33 a 53.33 a-c 55 ab 40 a-c 53.33 a-d 50.99 

9 Ghaboos 0 g 0 i 0j 21.67 c-f 0 i 4.33 

10 Aftab 33.33 a-e 56.67 ab 45 b-e 28.33 b-e 36.67 b-h 40 

11 Shahryar 6.67 f-g 48.33 a-d 26.67 e-i 8.33 f-h 51.67 a-e 28.33 

12 Gonbad 51.67 a 28.33 e-g 46.67 b-d 36.67 a-c 45 a-g 41.66 

13 Roshan 0 g 33.33 df 33.33 d-h 3.33 gh 20 hi 17.99 

14 Dez 38.33 a-d 36.67 d-f 43.33 b-e 40 a-c 61.67 a 44 

15 Alamot 18.33 c-g 41.67 b-f 45 b-e 18.33 d-g 60 ab 36.66 

16 Aflak 20 c-g 41.67 b-f 48.33 a-d 48.33 a 63.33 a 44.33 

17 Khazar-1 36.67 a-e 58.33 a 41.67 b-f 48.33 a 63.33 a 49.66 

18 Zarin 4 g 41.67 b-f 53.33 a-c 33.33 a-d 61.67 ab 38.8 

19 Star 13.33 d-g 35 d-f 41.67 b-f 40 a-c 56.67 a-b 37.33 

20 Hamoon 36.33 a-d 26.67 fg 46.67 b-d 26.67 b-e 48.33 a-f 37.33 

21 Karaj-1 41.67 ac 38.33 c-f 56.67 ab 0 h 31.67 d-h 33.66 

22 Tous 31.67 a-f 41.67 b-f 23.33 f-i 43.33 ab 20 hi 32 

23 Azar-2 43.33 a-c 43.33 a-e 55 ab 8.33 f-h 53.33 a-d 40.66 

24 Ofogh 43.33 a-c 53.33 a-c 53.33 a-c 36.67 a-c 51.67 a-e 47.66 

25 Eram 23.33 b-g 40 c-f 51.67 a-d 13.33 e-h 25 f-h 30.66 

26 Tajan 56.67 a 43.33 a-e 66.67 a 40 a-c 65 a 54.33 

Average 26.24 36.34 38.4 26.6 39.23  
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Table 6. The response and resistance of wheat cultivars to 5 Zymoseptoria tritici isolates, based on the 1-9 scale method (Zhang et al., 2001). 

Cultivar Resistance Average Reaction Cultivar Resistance Average Reaction Cultivar Resistance Average Reaction 
Shiroodi 6.9 MR Aftab 5.8 MR Star 7.2 MS 
Falat 4.9 R Shahryar 5.3 MR Hamoon 7 MS 
Morvarid 5.2 MR Gonbad 6.3 MR Karaj-1 5 MR 
Moghan 6.1 MR Roshan 4.9 R Tous 6.9 MR 
Mehrgan 4.4 R Dez 7.6 MS Azar-2 6.7 MR 
Koohdasht 5.6 MR Alamot 6.4 MR Ofogh 7 MS 
Gaspar 5.6 MR Aflak 6.8 MR Eram 7.4 MS 
Karim 7.3 MS Khazar-1 7.7 MS Tajan 7.8 MS 
Ghabos 2.7 R Zarin 6.1 MR    

* !+�-	�'� L
7%�
<ZU� ��� ! �s� �& L-%�& *"<:� [��� '� �*"(� '� �& b'($< }�'W ����& Y@���   P�=< ����0 �4�& �P%���% ��& .   L
7%�P
< �*"(P� 'P� �&  ��P�

L
7%�
< � �4�& '�4 Y� ��%��& �&"6� �4�& '�4 �� b'($< }�'W Y) @��  F<��T< *�"�9��� Y(�'�'~% �& Y@��� 4�r(g� �%�. 

*- Average interactions of the cultivar-isolate have common alphanumeric characters in each column, According to the Duncan test, there is no 

significant difference in the level of 1%. In each column, Averages of 0 percent and the meanings of the alphabets with zero percent contamination, 

They are considered as distinct resistance of the isolate. 
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Fig. 6. Disease severity of 5 Zymoseptoria tritici isolates 

on wheat cultivars by Duncan's test. 

 

  
 0G$?K   YP�"g YP@.#0 :� O4�W 8�'����%& �� ��    �8�P�� ZPU�

<"@�
�-
/ +�"/ �4�& [���'�    YP� |'P� �sP�   Y�P4�� � &��� J��

��
�U�. 

Fig. 7. The cluster analysis dendrogram of 26 wheat 

cultivars, based on leaf pycnidium coverage by Euclidean 

distance method. 

  

 

 



6
�'.� � :�#�    �(�.� 6�( : ��";< -
�'$ &) ��=�	 &%,>? ���

XH�  

�.�� Y� Y�"0 ��@	�� +
� ���Ag � F
��	�  �"(dP�@�� 

�'� g� Y�& ��v �& 8���
q& :� Y) �'@�.�� *� O@� +
  Z(PA

 z0 ($)   P< [�PAW 8�U�� F$) �  �P���(Mehrabi, 2002; 

Torabi et al., 2002; Dadrezaie & Eslahi 2004; Kia et al., 

2006; Mohammad beygi et al., 2014)  8��PT< 8�U�� :� �&��(�� �

� Y�"0 &�"<
TTQ< '($
F�� Y(�'���'U L .Y� �) �"> �&��(��  

 Y% 8��T< 8�U�� :�  *�'T< �&�r(U� '~% :� �I�0 Y�   �F�� Y�'4 YP-�� 

Y� :�
%  FA@: ����<�
/ � @�
	
� 8"	� }'r<  +��) .
% �� s
Q<

 P<  �P�& (Kia et al., 2017a,b; Mohammad beygi et al., 2016) .

6"0 Y� Y�"0�� P
 �P�&��% �� �� P@ � OP<�9 �
  �.P�� � '���P	@ +

6�	(W� ��:�'/� ���:�� � S��s0 �� Q<
s �
% �*� '($ P
 :�

�/ Y�@ &"�� � J'(A� �s� + �� S>�P�< �& *� P@� �
  '(P$

< [�AW� &&'� .  +���P/ YP� Y�"0 ��  �P��    �& ��P� 8�P#%�

� P@*�'(Haghdel & Banihashemi, 2003; Khelghatibana et al., 

2004; Kia et al., 2006, 2008; Mohammad beygi et al., 2016) �

����� 8��T< 8�U�� &��=0@ A� ���
< Z) ��  �P��� . P�'> :� 

Y	� �s� �
'� �@� L
��	�  y�(,< R�T% �& *� :�'� � ��"$)

 P< 8��� 8�U�� �q�� F
��AW :� *�$%   �P�&(Davari et al., 2012) .

�'����@ 8��T< 8�U�� c�,(%� L@��'t '<� z� Y�  P< '~%   �P��

(Kia et al., 2017a) .�� ��'�  �@0"%5 L(��
j ���  � 8��T< P@ �

� Y� O	Q(<
��	�< �  8�#%� �� *�"0U30 *�      'P/ 8�PU�� �P� �P�

<�U�� Y� w"rQ< 9��: ���4 �� ���& � ����<�   FP<��T<

Y� �F��@ F�& ���	
 (Van Ginkel et al., 1993; Kia et al. 2017a) .

� F$) ��@ L �	%��& 8�U�� Y%"�� &�: Z)�'0 +��) �<@  OP<�9 Y

�
Y	� � '���	 �
'� �
��	� w�� �& ��� �@ �&�1(< L�f �& ���

< &&'� .%
� Y� O@  U& YP=6�s< �P� &"rT< L P
   +�)�'P/ �"PQ% S

�
��	�   �'P� �P� y�(,< S>��< �&@ �"P� � c� h@   ����P�(<

�����@ U&
� O<�9 S
��	�    *� +�-	�'P� � ��P(�� Y=6�s< �

< ��
*�-<� *��. K/@&"� ���"g ' .�����@ U&
*�-< S ���  �&"6�

0� ��=6�s< FI�   Y%�<�P� :� �&��(P�� ��  �P��  �P<���"� ��  �

 +#�� % � ��& :�
����� .@ U&
� O<�9 S
�'I� �� '���	 �
'� 

J�� :� ��� "%@6"-6"< L &'� 8�#%� O��U �:�'<� P@  FP�� ��
.(Quaedvlieg et al., 2011) 

� �&@*�-< �+���/ L ��� U& P
 �&"P6� S    &�"P< S>�P�<

����� Y=6�s<@  �] ���@T>��< :� Y �'� ��@ �"P� � c� h@ 

�� c�,(%� y�(,< .���@Y ��� ��'� &�"< � �&@ �+���/ L

�'� �&@�� '� Y%�,�� ��� w'(�) h� "% 8�U��@% � L
<�U�� . 

�U ��(1A%@	  '0)<�U�� < F$) '(	) �:�'<� Y)  ��%�< ��%&'�

�
&�'�  �.Pg ���dP��� �*�e< ��3� �!  a'P) �!   ["P0 � (

 FI�@0"%5 L(�� P
j  �P�� ���&�     YP=6�s< &�"P< FP<��T< *5

  FP�'���'U)  O-P��.( Wenham (1959)  �Sanderson (1972) �

�"� � c��   �P<& �P� w�(=<� �^   PA�� YP��&
 �'P� �� ["� 

� � J'(A�
��	� �: P@   u��PUZ. tritici   Y(PA%�& �P���<  �P%� .

  O-P� Y� Y�"0��a!]  &�"P< �& �] ��� P@ YZ. tritici �
 '(P$@ L

<
7%�
��) � ��� L �:@ � P@��� L P@Y   �P<& �& �P��  ]   �&"P�

F�� .�<&�  ]  ["
A�� Y��&��'� '~% :� ����  Y(�'� 8�#%�

   LP-%�& *"P<:� ��)P=0.05(  w�� ��'P� �& �(a)  &��& ��'PU . �&

0�"PP4 �PP<& �& YPP)� �^  ["
PPA�� YPP��& ��]  YPP��&

 ["
A�� 8�& ��'� �& �& '�(b) < � Y(��& ��'U
  � �P�� *�.

��) �:@ ] ���@Y Z. tritici � �&@ �P<& :� '(	) �<& �& L�  ] 

 ["
A�� Y��&< < � ����     �& YP) &"P	% R�1�(P�� L
�v *�"0

   \@�P(% �P� +P,� L@� \@�(%Wenham (1959)   �Sanderson (1972) �

&��& &"�� }3(g�.  

�(%@� \@TQ0 L
   u��PU YP) &�& *�$% SZ. tritici � �&
  '(P$

*�(�'I�  �P��    &��& �"PVW *�(PA�� *�(P�� .� P@� L
 ��P	�  :�

W�"% �'p   "P)&') *�(P�'I��     � c� �P� *�(P�� c'Pp �&

�"�@ W�"% �0 �&'� ��(1A% � w�(=<  U'P�    �P1�� *�(P�'I�

   c� �P� *�(P�� �'� �& Y63) � [��)  �"P� ��    8'P� w�P(=<

&'� ����$<@� . w��� Y� Y�"0 �� '(	) �@< L
7%�
  OU��PW L

 *�(�� �&_/�   ["
PA�� Y��&� �
 '(P$@< L P
7%�
  '{)��PW L

��/��  ["
A�� a�&< ���� .� &"��@ �'P� L@ �P<& h@  �&

�%�"0 � *�(��@   �P��] ��� P@ YZ. tritici  �P<& :��  ^   �P0�^ 

 ["
A�� Y��&) O-�B(1s0 �
 � OP<�9 S
 ��P	�   �'P� �P�@ h



�	
�3'( � �#�$	: ������ ����	 
� 6
�'.� 0��9 � ���� ���� ���
	 ������ �����
	 � ���� ���
���� 6
�'.� �� 	�! ��
�� ���

Q<
s 9��0 L�f �& �� *�(�� < ��) . ��    �P4�& YP� YP�"0

� ���Ag
��	�  &��W �0 Y) *�(�� �&BB  J��.� �4�&  ���

 �F��(Kia et al., 2006) %"�) J'(A� �s� � �@� L
 ��P	� 

) O-�� (��AW �
8�U�� F(Haghdel & Banihashemi, 2003; 

Khelghatibana et al., 2004; Kia et al., 2006, 2008; 

Mohammad beygi et al., 2016)  � ���PAg w�P	(W� �
  � '(P$

�
/� i"
<� �
��	�   / i"PU� YP� ��
  �'P� L(P�"@ �P<& h@  �

(�">� &"� ���"g L-	< ����< .<
�&"6� �4�& *�.  � P@ �

� ���
��	� � �& ��� Y1��Q<@  *�(P�� �& +���/ L^�/ � 

� � �4�&
'($@< L
� �"VW *�.
��	� ")&') *�(�'I� �&� 

 ���� �(% �� Y) �&"� �4�&@ \(Kia et al., 2006)Y(��& }3(g� � 

� +��) ����& *�$% �
��	� < ����.  

*�	� �(% F	AU �& Y) �">@% \
&'� ')f .@ O-� �& � �

� %
< ����$< O��U . � Z)�'0 �����
��	� <�� *�(�'I� �&
 *�

")&') � *��'� *�(�'I� O4�� �W �� �
& S>��< :� '($@ '7

F�� *�(�� . w��� Y� Y�"0�� � � P@ ���& S>�P�< L� < P
7%�
 L

�<&�  ��&��W � ["
A�� Y��&��%��� �  ��&��W�] <
�  '(<

1A% F�">� �  ��&��W�� < �& �4�& P
7%�
 L�    ����P�� ��P<

&��'�@&�� � L@ F$I1�] < ����� .   �P� YP) F�� ')f Y� 8:q

 �����< F�">� � �<& &"�� Y� Y�"0) w���  (�@  ��P< Y� L

����< '0@�'� *�<: L� �@� &�#
��	� (A�� *�(�� �& FP�� *� .

&.% ���� �&'� 8�% YTs�< �& '�@ ���& � �&"P� �") Y�<�& Y� z� 

�U�
�'� � ����< Z@I� h
�'� Y�� �@� &�#
��	�  P< ��P��� .  �P�

�@���0 L
< ' � �Y) F�� *�"0@  YP� YP�"0 �� YTs�< �& L  �P(%@ \

*"%�) � S>��< :� �+���/ L@� < ���	
� &�#@� �4� ��� �����.  

Z� �v
�(% L@ \  �P<& +�P)�� *"<:�@ ] ��� P@ YZ. tritici 

� �& �Y) &�& *�$%
��&'� Y%"	% S>��< L� ��� �@Y    'P~% :� �P�

< � �<& Y� +�)��
   &��& &"P�� R�P10�� ��� *�.)  w��P�   �

 O-�B  �] .(Y�  :�P���� OQ< w�{< *�"�9� ��� P@� Y@  ��7(PA

A�
&.% ��@� Y� z@�����"� ��7(A    *�P�'� ��P�&�'� �& ;U��

< ���� .<
7%�
�<& L� � �& OU��W@� L@�����"� ��7(A _/� 

 ["
A�� Y��& F�� �&"�)  w��P�  .(    i�'P� �P� YPs��� �&

��� ��� P@� Y@  �'P� �& ��7(PA@�<:� h@ ��7P$  �P<& �&�  ^ 

 ["
A�� Y��&) O-�B (< �
�<& *�.�  :�P���� OQ<�  *�

&��& &"�� S��s0 .    w��P� YP� YP�"0 ��     ���	P� O-P� �B 

< `,$<�<& �Y) &&'�� I�
��� ��� Y�@Y �<& �� ���  YTs�<

���:��� @��� ��� ���T< � F�� Y(��@Y   �� 'P� �P��  PQ<
 h

9"�r< F$) �o0 FQ0
�.�� '@  FP�'���'U �P<& +��) � + .

���@Y ��� w�(=< S>��< % '0
�'� �& '� �& .@ �P<& h@ ���&� 

�&"� ��� *��"%  �%�) O-�B .(Y� < '~%   P� YP) ���
< L P
�. *

  �P��] ��� P@ YZ. tritici  �� 'P��  PQ<
    ��P� �P� �FP$) h

�
��	� �:@ *� �� '� ��� <
1> *��.
=     &"P�� CP-9 YPs���

&��& .���@<�� Y
 'P(	) �� *�@< L P
   PQ< �sP� �& �P�� *�.
 h

� �F$)
'($@< L
� *�.
��	� �� ���  �P<:� &�"< 8�U��@ �& +

� Y%�,��@&') &�#.  

.(O’Driscoll et all., 2014; Sanchez-Vallet et all., 2015; 

Kia et al., 2017a)     'P	,< Y1P� 8'P� &"P�� ��    OP<�9 u��PU

�
��	� � �& ��
� �"
��	� �:@ 	�� �� P
  �.P�� � Y(PA%�& F@ +

<
� *�.
��	� / +�"/ �s� �
�- P
   P��'0�'-% :�P� YP� �� � 

�&�& F1A% u��U �%� .��'� ���   8�P#%�     �"PQ% &�"P< �& ��P�

 ���] ���@ YZ. tritici �'� �&@�<:� h@��7$   �YP) &�& *�$%

���@<�� Y
���& *�� ��) ���T<�:@ T� :� '(	)
��� Y@Y �&"� ��

� �
T� :� '($
��� Y@Y'	,< :�� �& ��� U�� �%�< . �<�B ���@ Y

&@ '7Z. tritici '�@; ��� :� '0@<�� Y
'	,< :�� :� *��   a��Pg

 ��) � ������ *� i�'� ��e0 Y�

�� :� �x%� '
�< � P@  YP� O

0 Y� 8')
 C/ � �' -$0 *� :�
��) O��� /
�-
  P� �P�%�< �
 ��

 �%&"	% x%�)O-�  !f .(Y� �) �"> ��)��� ���@<�� Y
 *�

 ��<� � :��
 '($ ��) :� �P�� &@ ��� 'P7 P@Y  �P�� Z. tritici 

Y� �� x%�
�< �@ 'P	,< F6�W �& � 8') Y� O�  U�P�   �P%�%�<

)O-�  !e .(*� �6�� ��� �Y)@���& Y) ���)"% Y� <
 ��� *�.

�
T� :� '($
��� Y@Y �� �� 'P��  PQ<
  9"�Pr< FP$) h   &"P�

) O-�B  �b!](     O-P� YP� YP�"0 �P� �<� �����& �� < P
7%�
 L

� ���
��	��:@  �P� :� '(	)@��� ' P@Y  �� 'P� �P�� <
  *�P�.

1>
= ��'� �� � &"� 8�������    LP-%�& *"P<:� �� Y(�'� 8�#%�



6
�'.� � :�#�    �(�.� 6�( : ��";< -
�'$ &) ��=�	 &%,>? ���

)P=0.05 (  8"PP� ��'PP� �&(c) FPP�'���'U . �PP� &�"PP< �&@ '

���@Y ��� Z. tritici %
*�	� .  O-P� �& Y) �"> �P�� B  �b!] 

&@< �� � Ys��� �&"�
< L P
  �� 'P� �P�� *�.�  PQ<
  FP$) h

9"�r< � ��� �
��	� �:@ �� '�� <
 1> *�P�.
 P=   8�P��

��� �& Y��$<@ � ���)"% Y<��
F�� �&"� *�.  

��'� Y� Y�"0�� ��� � �Y(�'� 8�#%�@� L
��	�  S>��< �&

��'e� y�(,<
�@ &��& �"VW *�(�� .�
��	� 6�	� Y�<�& �& 

 Y(��        �& zP�"	� YPTs�< �P�%�< &'P� *�(PA<: �P� :'16� �")

")&') *�(�'I��8'� S>��< �& � < �� � '0
7%�
  'P(	) J��� L

�9 ��%�< 'I� w�	� � &��� ZP� � �1�� *�(�  P�v
  S>�P�< �& L

.PP)'<�  & *�PP�'� *�(PP�'I� �PP�%�<PP@�PP� �� .�'��PP��@ �& L

+���/ ��� �@ =0 ���P� 
P
 U& �&��PQ< L P
 �&"P6� S   �"PQ% �

� O<�9 J'(A�
��	�  Y%�<�� :� �&��(�� �� *�(�� �s� �&GIS  

  

&"� ���"g 8:q .Z� �v
4"0 L
< Y �/ �Y) &"�@� +
��	�  �&

� &��'� ������ ��<@&�� � L@  �&"P6� *"%�P) S>��< �& F$I1 

/ FI�
+ ����   � ��"P4 *� :�'P� P
&' .:�� P@�� ���& �� 

%"�) F$) &�"< 8�U�� % �
�'=< .  �� 8��PT< 8�U�� P@  YP� �

���W��� ��'t ��0�1% 234�� < ����.  

  

6
	AD����  

��@L  ��
  ��P-	� � ��P	W: :� Y��  �P��  �U� ��P%:�� P@ *�

) *�1=� '()&
� "V9 �
�� 	�9 TQ0 .)'<
:���$) ��T�  �

1> ;���<
= �g '()& � *��'�
: O@�� � "V9 &��%
	�9 �� 

� ��'�
5"6"�-0"�   6"0 ��-P$%�& ��P0�1% 234� � P
� � P
�� 

  :���P$) 8"P�9 ��7$%�&�  1> ;��P�< �
 P=    � '-P$0 *�P�'�

%�&��U < &&'�.  

References 

 

BRADING, P. A. VERSTAPPEN E. C. P. KEMA, G. H. J. 

and BROWN, J. K. M. 2002. A gene-for-gene 

relationship between wheat and Mycosphaerella 

graminicola, the septoria tritici blotch pathogen. 

Phytopathology, 92: 439-445. 

BROWN, J. K. M. CHARTRAIN, L. LASSERRE-ZUBER, 

P. and SAINTENAC, C. 2015. Genetics of resistance 

to Zymoseptoria tritici and applications to wheat 

breeding. Fungal Genet Biol 79: 33–41. 

CHARTRAIN, L. BRADING, P. A. MAKEPEACE, J. C. 

and BROWN, J. K. M, 2004. Sources of resistance to 

Septoria tritici blotch and implications for wheat 

breeding. Plant Pathology, 53: 454 – 460. 

CROLL, D. LENDENMANN, M. H. STEWART, E. and 

MCDONALD, B. A. 2015. The impact of 

recombination hotspots on genome evolution of a 

fungal plant pathogen. Genetics, 201: 1213–1228. 

DADREZAIE, S. T. and ESLAHI, R. 2004. Evaluation of 

resistance in some wheat cultivars and advanced lines 

to leaf Rust and Septoria Leaf Blotch in Khuzestan 

province p. 10. 

DAVARI, M. ABRIN BANA, M. ASGHARI ZAKARIA, R. 

and ARZANLO, M. 2012. Evaluation of resistance of 

wheat cultivars to Mycosphaerella graminicola 

isolates in Moghan at seedling stage in greenhouse 

conditions. Iranian Journal of Plant Protection 

Science, 43: 379-389. 

DESMAZIERES, J. B. H. J. 1842. Neuvieme notice sur 

quelques plants Cryptogames. Ann. Sci. Nat. II, 16: 

91:118. 

EYAL, Z. SCHAREN, A. L. PRESCOTT, J. M. and VAN 

GINKEL, M. 1987. The septoria diseases of wheat: 

concepts and methods of disease management. 

Mexico, D. F.: CIMMYT. 46 pp. 

EYAL, Z. 1999. The Septoria tritici and Stagonospora 

nodorum blotch diseases of wheat. European Journal 

of Plant Pathology, 105:629-641. 

FONES, H. GURR, S. 2015. The impact of Septoria tritici 

blotch disease on wheat: An EU perspective. Fungal 

Genet Biol, 79: 3–7. 

GILCHRIST, L. GOMEZ, B. GONZALEZ, R. FUENTES, S. 

MUJEEB- KAZI, A. PFEIFFER, W. RAJARAM, S. 

RODRIGUEZ, R. SKOVMAND, B. VAN GINKEL, 

M. and VALEZQUEZ, C. 1999. Septoria tritici 



�	
�3'( � �#�$	: ������ ����	 
� 6
�'.� 0��9 � ���� ���� ���
	 ������ �����
	 � ���� ���
���� 6
�'.� �� 	�! ��
�� ���

resistace sources and breeding progress at CIMMYT, 

1970-99. pp. 134-139. In: Van Ginkel, M. McNab, A. 

and Krupinsky, J.(eds.), Septoria and Stagospora 

Diseases of Cereals. A Compilation of Global 

Research. CIMMYT, Mexico, D. F., Mexico. 

GOODWIN, S. B. MCDONALD, B. A. and KEMA, G. H. J. 

2003. The Mycosphaerella sequencing initiative. 

pp.149-151. In: Kema, G. H. J. van Ginkel, M. 

Harrabi, M.(eds.). Global Insights into the Septoria 

and Stagonospora Diseases of Cereals: Proceedings 

of the Sixth International Symposium on Septoria and 

Stagonospora Diseases of Cereals, Tunis, Tunisia. 

HALAMA P. 1996. The occurrence of Mycosphaerella 

graminicola, teleomorph of Septoria tritici in France. 

Plant Pathology, 45: 135–138. 

HAGHDEL, M. and BANIHASHEMI, Z. 2003. Reaction of 

wheat cultivars to isolates of Septoria tritici under 

greenhouse and controlled chamber conditions. 

Iranian Journal of Plant Pathology, 39:175-187 (In 

Persian). 

JORGE, O. G. JORGE, D. and LUIS, E. A. C. 2004. 

Aggressiveness and physiological specialization of 

Septoria tritici Rob. isolates. Sci. Agric. Piracicaba, 

Braz, 61: 414-421. 

KHELGHATIBANA, F. and DADREZAIE, S. T. 2004. 

Evaluation of synthetic hexaploid wheat lines for 

resistance to Septoria tritici in field. Proceedings of 

the 16th Iranian Plant Protection Congress, Tabriz p. 

12. 

KNOTT, E. A. and MUNDT, C. C. 1989. Latent period and 

infection efficiency of Puccinia recondita f.sp. tritici 

populations isolated from different wheat cultivars. 

Phytopathology, 81: 435-439. 

KOMIJANI, S. RAZAVI, M. AMINIAN, H. and 

ETEBARIAN, H. R. 2008. Study on mating types of 

Mycosphaerella graminicola causative agent of 

septoria leaf blotch of wheat using molecular markers 

and its importance in Iran. Journal of Applied 

Entomology and Phytopathology, 2:1-14. 

KOLE, C. and TIMOTHY, C. 2008. Compendium of 

transgenic crop plants. Transgenic cereals and forage 

grasses. Wiley-Blackwell Publishing Ltd. ISBN. 978-

1405-169240. 

KIA, SH. TORABI, M. and NAZARI, K. 2006. Evaluation of 

resistance to Septoria Leaf Blotch in wheat lines and 

cultivars. Proceedings of the 17th Iranian Plant 

Protection Congress, Karaj p. 3. 

KIA, S. and TORABI, M. 2008. Effects of infection with 

septoria leaf blotch (Septoria tritici Rob. Ex. Desm.) 

at different growth stages on yield and yield 

components of wheat cultivars in Gorgan. Seed and 

Plant, 24:237-250 (in Persian). 

KIA, SH. RAHNAMA, K. SOLTANLOO, H. BABAEIZAD, 

V. AGHAJANI, M.A. 2017a. Effectiveness of 

Resistance Genes to Septoria tritici Blotch (Stb) in 

Differential Cultivares of Wheat against 

Zymoseptoria tritici Isolates. Journal of Applied 

Rsearches in Plant Protection, 6:109-123. 

KIA, SH. RAHNAMA, K. SOLTANLOO, H. BABAEIZAD, 

V. AGHAJANI, M. A. 2017b. Identification of 

Resistance Sources to Septoria tritici Blotch with 

Causal Agent Zymoseptoria tritici in Bread Wheat 

Genotypes. Journal of Agricultural Biotechnology, 

10:51-67. 

MCDONALD, B.A. MUNDT, C.C. 2016. How knowledge 

of pathogen population biology informs management 

of Septoria tritici blotch. Phytopathology, 106: 948–

955. 

MEHRABI, R. 2002. Evaluation of tetraploid wheat 

accessions of Triticum turgidum to septoria leaf 

blotch (Mycosphaerella graminicola) disease. 

Proceedings of the 15th Iranian Plant 

ProtectionCongress, Kermanshah p. 26. 

MINASIAN, V. and ALIZADEH, A. 1989. Imprefect Fungi. 

Shahid Chamran University press, p.457 (in Persian). 

Mohammad Doust Chamanabad, H. Nouri Ghanbalati, G. 

Asghari, A. and Nouri Ghanbalati, A. L. 2010. Wheat 

from Production to Consumption. Jihad-e- 

Daneshgahi of Ardebil Publications, Ardebil, Iran (in 

Persian). 

MOHAMMAD BEYGI, A. ROOHPARVAR, R. and 

TORABI, M. 2014. Resistance sources in selected 



6
�'.� � :�#�    �(�.� 6�( : ��";< -
�'$ &) ��=�	 &%,>? ���

wheat genotypes to septoria leaf blotch disease. Seed 

and Plant Improvement Journal, 3: 605-621. 

MOHAMMAD BEYGI, A. ROOHPARVAR, R. and 

TORABI, M. 2016. Genetic variation of virulence in 

Iranian isolates of Mycosphaerella graminicola using 

wheat differential cultivars. Journal of Applied 

Entomology and phytopathology, 84: 43-54. 

MURRAY, M. and THOMPSON, W.F. 1980. Rapid 

isolation of high molecular weight plant DNA. 

Nucleic Acids Research, 8: 4321-4325. 

NAROEE, P. MOZAFARI, J. ZAMANIZADE, H. and 

KHELGHATIBANA, F. 2006. Evaluation of Iranian 

tetraploid wheat landraces for resistance to septoria 

leaf blotch disease. Proceedings of the 17th Iranian 

Plant Protection Congress, Karaj p. 2. 

O’DRISCOLL, A. KILDEA, S. DOOHAN, F. SPINK, J. and 

MULLINS, E. 2014. The wheat–Septoria conflict: a 

new front opening up? Trends Plant Sci, 19: 602–

610. 

PALMER, C. L. and SKINNER, W. 2002. Mycosphaerella 

graminicola: latent infection, crop devastation and 

genomics. Molecular Plant Pathology, 3: 63-70. 

QUAEDVLIEG, W. KEMA, G. H. J. GROENEWALD, J. Z. 

VERKLEY, G. J. M. SEIFBARGHI, S. RAZAVI, M. 

MIRZADI GOHARI, A. MEHRABI, R. and 

CROUS, P. W. 2011. Zymoseptoria gen. nov.: a new 

genus to accommodate Septoria-like species 

occurring on graminicolous hosts. Persoonia, 26: 57–

69. 

SANCHEZ-VALLET, A. MCDONALD, M. C. SOLOMON, 

P. S. MCDONALD, B. A. 2015. Is Zymoseptoria 

tritici a hemibiotroph? Fungal Genet Biol, 79: 29–32. 

SANDERSON, F. R. 1972. A Mycosphaerlla species as the 

ascogenous state of Septoria tritici Rob. Ex. Desm. 

New Zealand Journal of Botany, 10: 707-709. 

SANDERSON, F. R. 1976. Mycosphaerella graminicola 

(Fuckel) Sanderson comb. nov., the ascogenous state 

of Septoria tritici Rob. apud Desm. New Zealand 

Journal of Botany, 14: 359-60. 

SHARIFI TEHRANI, A. FARZANEH, M. AFSHARI, F. 

BEHBODI, K. KELENFEV JER, A. PECHI TAR, 

M. KEEL, C. MASCHER, F. 2011. Investigation of 

Pseudomonas fluorescens CHA0 mcherry on root 

colonization of wheat cultivars and induction 

resistance against brown wheat rust. Iranian Journal 

of  Plant Protection Science, 42: 85-94. 

SHEARER, B. L. and WILCOXSON, R. D. 1978. Variation 

in the size of macropycnidiospores and pycnidia of 

Septoria tritici on wheat. Botany, 56: 742-746. 

SIMON, M.R. CORDO, C.A. CASTILLO, N. S. STRUIK, 

P.C. and BORNER, A. 2012. Population structure of 

Mycosphaerella graminicola and location of genes for 

resistance to the pathogen: recent advances in 

Argentina. International Journal of A gronomy, 2012: 

1-7. 

SIVANESAN, A. 1990. Mycosphaerella graminicola. CMI 

Descriptions of Pathogenic Fungi and Bacteria, 986: 

1-2. 

SUFFERT, F. SACHE, I. LANNOU, C. 2011. Early stages of 

septoria tritici blotch epidemics of winter wheat: 

build-up, overseasoning, and release of primary 

inoculum. Plant Pathol, 60: 166–177. 

TORABI, M. 1979. Causal organism of wheat septoriose and 

its distribution in Iran. Iranian Journal of Plant 

Pathology, 16: 7-16 (in Persian). 

TORABI, M. POURALIBABA, H. R. DEHGHAN, M. A. 

and DADREZAI, S. T. 2002. Evaluation of resistance 

of advanced dryland wheat lines at seedling and adult 

stages against septoria leaf blotch in different parts of 

Iran. Proceedings of the 15th Iranian Plant Protection 

Congress, Kermanshah p. 6. 

VAN GINKEL, M. and RAGARAM, S. 1993. Breeding for 

durable resistance in wheat an international 

perspective. In Jacobs Th. Parlevliet J.E. (Eds.). 

Durability in disease resistance. Kluwer Academic 

Publisher, Durdrecht Boston London, PP 259-272. 

VERKLEY, G. J. M. QUAEDVLIEG, W. SHIN H.-D. and 

CROUS, P.W. 2013. A new approach to species 

delimitation in Septoria. Studies in Mycology, 75: 

213–305. 

WENHAM, H. T. 1959. Studies on septaria leaf blotch 

disease of wheat (Triticum aestivum L.) caused by 

Septoria tritici  Desm., New Zealand .Journal of 

Agricultural Research, 2: 208-213. 



�	
�3'( � �#�$	: ������ ����	 
� 6
�'.� 0��9 � ���� ���� ���
	 ������ �����
	 � ���� ���
���� 6
�'.� �� 	�! ��
�� ���

ZHANG, H. HALEY, S. D., and JIN, Y. 2001. Inheritance of 

septoria tritici blotch resistance in winter wheat. Crop 

Science, 41: 323-326. 


