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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. 

Key word: Cultivars reactions, disease severity, ITS rDNA, Pycnidium coverage 

                                                
���� Corresponding author: Kamranrahnama1995@gmail.com 



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


����  

�
� �� 8��� ��
 :� +lm n0�'/ �4�&
�"�') � L P
����� 

<o0
 L'6�)� % &�"< P
 5� �& �� *�PA%� :� P@ �KPp Z
@  ��PI9  ��&

<
  ����(Kole & Timothy 2008). �@� L
 YP� ��   *�"P�9@ P-
  :�

	�� �� �q"rQ<
%& 8�	0 �& F
� Y�	� :� � �@% *�'
  2'Ps< .

% � �&"�
�t�T0 Y� :�� %�I�
 �'��   �.P�� YP� �� *�@  FP�� +

(Kia et al., 2017a) ."� :�� &@    FP$) 8���P0 �'P7 �.P�� �@ +

<
6"0 *�.
<o0 FI� �
% L
�Kp :�
@ %& 8&'<
	�� :� �
: F@&�� 

F�� ��&�"g'�(Mohammad Doust Chamanabad et al., 2010) .

�
��	� �"(d�@�'� :"
 @-
 � :�
��	� �P��    S>�P�< �& ZPI<

   P< 8�P�� FP$) Y6�(=<
  �P���(Fones and Gurr. 2015) .� P@ L

�
��	� � �&
8��� S>��< '($ ��)� %&
  e0 YP� YP�"0 �� � P

 ��'

�"� � c�
@ / J'(A�
F�� �&"	% �� (Goodwin et al., 2003; 

Mohammad beygi et al., 2016) � OPP<�9PP@� L
 u��PPU ���PP	

Mycosphaerella graminicola p 8'� ��
A��'
 Septoria tritici 

<
�'� �& Y) �����@Q< h
s
 ��9�A<   PA�� YPg'v
  �& *�

9��: Or� w">
   P< ��'P-0
   &"P�(O’Driscoll et al., 2014; 

McDonald and Mundt, 2016) .6�&�")
xPPP�  *���PPP-	� �

(Quaedvlieg, 2011) ��'� ��
 ���@Y ��� �"(d� O<�9 u��U@ :"

�'�
    YP%"� 8�P��Triticum aestivum  :� �    �yP�(,< �"P$)

*5 �PPPP�� LSU �ACT �CAL �ITS �TUB  �RPB2  &�"PPPP< ��

��'�
 �(% Y� Y�"0 �� � �&�& ��'U@Y� \   F�&  ��� �"Q% � ��<�

 Y� 'rQ�< '	,< &'�� �@L  � O<�9 �Y%"�@� ����) &�#
��	�  �&

 �� *�PP% 8�PP��Zymoseptoria tritici (Desm.) Quaedvlieg & 

Crous, comb. nov. 8�% ��K�� �%&') .�@� O<�9 L
��	�  �: P@ z

<"-�� u��U
�& w�0�'(� FA  P1sU
     w"P> 8�P	0 �& � �&"P�

�� Or�@$
 �
Y� ��  A�� ��"4
 p �
A��'
 6"0 P
�   OP{<

<
 ��)(Mohammad beygi et al., 2016).  

 u��UZ. tritici ���&� F�� O-� �& .'	,< Y1� 8'��   �P�

�)
���:
@ Y%�"� J�� Y�%:
 � O-� �@YA��   � YP� YP) P
 ��

<
< Y�	W *��.
 ��)(O’Driscoll et al., 2014; Sanchez-Vallet 

et al., 2015) .�@�"�'/� u��U L@ 8"@-$0 z7�v �
	% O
  ��&

|'� Y� ����) �&"6� .@�	(< ��(g�� *��� Y%:�� ��� :� �   8�P�� ���


< f"�% ��) (Quaedvlieg  et al., 2011; Kia et al., 2017a) . u��U

Z. tritici @� z
% '���	
� Y	
F�� }�'0" . � :�P� P
��'0"
  *�

 ^  e0 *� w�P1%& Y� � :�� P

  'P� FP6�W '@  P��'0�'-% YP� ;
 

< ����$<
&"� .(% �&
� ZD39 �Y#
��	�     :�'P�) ��"P4 YP�

Y-6 �� Z~�<�%��� 8��%� O<�W :�'-%��� ������ A��
 p �
 '

A��
 &@< ��
  &"P�(Suffert et al., 2011; Croll et al., 2015) .

����<  'P0@ �'P� L@ �'P� h�   � i"PU� � J'(PA� P@� L
 ��P	� �

 :� '0q�� F�">��^ �<& � �4�&� ��!�^   PA�� YP��&
 ["

<
 ����(Wenham, 1959; Sanderson, 1972).  

�@� L
��	� �'�� 6��
L   hP�"0 ���(Desmaziers, 1842)  :�

& :� Cd� � YA%�'� �"$)@     �P� J��.P� *�PI� S>�P�< 'P7 

(Shearer and Wilcoxson, 1978; Mohammad beygi et al., 2016) .

     ���P	
� LP@� 'P�� �& w"PrQ< +��P� *�.
< B^!�^  �P4�& 

(Palmer & Skinner, 2002; Kia et al., 2017b)  Pg'� �& �
 

 P� �0 &��"<
 :� +�m  �P4�&(Eyal et al., 1987; Palmer et al., 

2002; Simon et al., 2012; Fones and Gurr, 2015) %
  J��.P� .

F�� ��� . Y�  P�) �">
 < P
 � ���PAg *�. P@ L�
 ��P	�  P>
 

w�� ���  Y(�K� *�(A�� *�(�� �&��   w"PrQ< +��) �4�&

� �& ��� F$) y�(,< 8�U�� �& P@  &'� &���'P� *�(P�� L P@ ��

 F��(Kia and Torabi, 2008).  

'~% e0 Y�

�'� ��'@ �"P� � c� h
@ �
 ��P	�  �"(dP�@ :"

�'�
 Y�& �& ��� g� P
	�� ' P
 : J'(PA� � F P@&��   'P{)� �&

8��� S>��< ��)� %& P
/ � P
   FP�� �&'P) ��(Kia et al., 2017b) .

� F�9@ 234� 8�U�� F��) �� '<� L % � [�&�: ���
   �P/ YP	

�'=< ��0")
  Y� ��� ��
� .)'< Y�
L ��	6�
  �& �3p  YPA�"<

�
��	6� L
 �
	
F� .-< �"$)@�&"	% ')f z �%� .�@ 8�U�� L Y�

�	9 F�9��(1A% &'- g'� Y� F<��T< � c"g
 �
��	�  ��%�< ��

xPP%:�PP��   PP�� �sPP� �& �:�'PP<�
=
  PP< FPP$)
 �%"PP�  

(Davari et al., 2012) .�@*�' AT0 �&
Z ���� %�I�
  YP<�%'�  �P�� 

� 8��� 234�
	
F  � ��'P� ZI< S>��< :�
 ��P	�  �"(dP�@ :"

                                                
١- Cimmyt  



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

  FPP�� ��PP� Y(g��PP�(Jorge et al., 2004) .& �PP�%�	�@ 'PP7

�
��	� ���  Pg'� �&�: �"�
  PTTQ<
    �� 8��PT< 8�PU�� FP$) L

Y� '(I� *�"�9@Y�'4 Y� *�'T< � L '0@L(Eyal et al., 1987; Eyal 

1999; Davari et al., 2012; Brown et al., 2015)  Z6�P� �  'P0@ L

: '~% :� J��@ FA Q<
s
(Gilchrist et al., 1999; Kia et al., 

2017a) �'�� � w'(�)@� L
��	� �'=<
 �&"	% �%�.  

� R�10�� �"Q% �� Ys��� �&
� O<�9 u��U L
��	� �"(d�@ :"

�'�
 M. graminicola < �
   �8�P�� *� *�P�.  `Pr,0  P@7(��
 

�
.@5"6"@-
 (Brading et al., 2002)  *5 YPs��� &"�� �  ��'P� 

�� ��1�� Y� *5
 F�� ��(Davari et al., 2012) .� �&@ ��P16�p *�' 

:��@��
 � Y� F1A% 8��� 8�U�� F<��T<@� L
 ���	 h�"0  �P�v

���@ � OP<�9 u��U :� Y
    P< ��"P4 YP9�.< �& ���P	
 � P
 &'
(Torabi et al., 2002; Dadrezaie & Eslahi 2004; Khelghatibana et 

al., 2004; Naroee et al., 2006; Kia et al., 2006; Mehrabi 2002).  

�'� �&@��'� �Y%�,�� ��� w'(�) h
 ��
@  ��:�'P/ &�"< �&� 

���@Y ��� � O<�9
��	�    P4�r(g� FP<��T< &"P�� �
   ZPU�

���PP@  FPP�� YPP(�'� ��"PP4 Y(Komijani et al., 2008; 

Mohammad-beygi et al., 2014) .� �& ��93>� &"��@ Ys��� L

�'�� 2'> �@.� Y<�%'� ��� �<@'@(
 � �@ &�#@  *��P< Y<�%'� z

(%5 w'(�) � 234� FI�
-
    � YP� F1PA% 8�PU�� P@� L
 ��P	� 

A�
��'t ��� <
 ���� .��'�
 �"(d� Y� F<��T<@�'� :"
  �&

  � YP�W'< �& FP<��T< �Y) F�� �&�& *�$% 8���
 YPk��   �P� ��

� Y�W'< �& F<��T<
7(A1	� ��16�p �6�� ��
   �oP0 � Y(P��&
 ��'

  � �P�� yP�(,< OW�'< �& F<��T< P
  P	% ���P�(< ��
  �P���  

(Kia et al., 2008; Mohammad beygi et al., 2016) .  [�P��'�

*���-	� � x%�5 J�� )Zhang et al., 2001(  FP�K� :� C/ �

��<   *�<:l� �< :� :��@Y %:
    PA%�d�"� �P� 8�PU��
  u��PU *"

� O<�9
��	�< �4�& [���'� �
< G��/ *�.
    YP� F1PA% *�P�.

�
��	�0"%5 �
j ��� *5 [��� '� 8��� ��� STBl  Y��   ��'P�

AT0
< Z
�%&'� .� �&@: �s� Y� Y�"0 �� +���/ L@  FP$) '

��(1A% ��
	�� � 8��� ;
� J'(A� � F@� L
 ��P	�   *�(P�� �&

                                                
٢- Septoria Tritici Blotch  

=� �*�(A��
 ����� �&
@  0"P��
d
  6"P-6"< �
 ��� P@Y �P�� 

Y�  ��'� � *�(�� y�(,< S>��< :� ��<� F�&
 �
.@ 5"P6"@-
 

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

*"%�) ��� � O<�9 R�10�� � �&"6�
��	� < ��
 F�">� � �<& *�.

��'� S>��< *�
 �� .Z� �v
� }3(g� &"�� L
   'P/ ��P� L

��:�� ���PP@Y �PP��  u��PPUZ. tritici < �PP
 8�PPU�� FPP<��T< *�.

*� Y� F1A% 8��� y�(,< F�'���'U Y=6�s< &�"< ��.  

  

@�
 � �	��  


��'�   ��
�� � 6
	���6
�'.� �� 	�! �	A.�  

��< w"> �& ��� &��'�@&�� � L@  FP$I1�M��    YP� 8��PU�

&:��@Y%"	% � � ��&'�� *�(�'I� i��.< :� ���    *�(P�� yP�(,<

&'� *�(A��@� .��'� FI�
 <
 � +�)�'P/ *�.
 ��P	� 'P� :� � 

 *�(�'I�]  YTs�< '� :� � YTs�<�    'P� �& � c�P,(%� Y9�.<

: F)'W �� Y9�.<@ �� � |�.7   FW�PA< YP� �&�) :� �&��(��  

 Y9�.< '� �& �;�'< '(< ^ Y� �&�)   �&�Pr0 ��"P4
   c�P,(%�

&'�@� .� �4�&
     F1PA% �&�P) 'P� �& &"P�"< �&"P6� *���   YP�

�
< Cd� � Y1��Q< Z6�� *���
7%�
 �&"P6� �4�& L
   'P� �&

  &'� Y1P��Q< YPTs�< � Y9�.< P@� .   � :� �&��(P�� �P� CdP� P@ L

�&"6� ��� ���93>�
 �s� �&   Y1P��Q< *�(�� � *�(�'I�

&'�@�. Y� b"-$< ZD39 ����$< :� C/  �
 ��P	�  �"(dP�@ :"

�'�
 Y%"	% ��&�) '� �& 8��� ��0 c�A(%� �� ��@ ��r(,< � G

Y%"	% OQ< ��&'�� F)�/ �& ��� Kp�)�    YP� � ��P� �&�& ��'U

�<:�@ �& � w�T(%� ��7$@Y7% w�k, ��&� �%��.  

B*�C &6���	�" 
D� � 6��� 
�	�" 6
	� �(  

 PP��'� :� CP/
  YP%"	%  '(PP�� �P� �PP�@< "
�"-PP��'-M  �

/ ����$<
�-
�@8"  �� 'P� ���  |'P�   ��P�   J�� :� �&��(P�� �P�

T(PPA<
� ZPP@ *���PP-	� � w�(Eyal et al., 1987) :�PP�����  �

`6�g :��� � O<�9 u��U
��	� �� 8�#%� .��@L    �YP) ��"4

F	AU  �P�� ���&�   �'P� �& ZPD39@    :� �&��(P�� �P� *�'(P� h

                                                
٣- Stereo Microscope  



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

�
'�)"d@�� F@ Z�/m    ��P< YP� �4�& P@U& z
  � YPTM   ��P�

  ��P< Y� "$(A�� �M  �� U&
  %"�9�Pt YPT
  QsP�
   �P� �

��4 Kp�) :� �&��(��
 &'� z$g *�'(�@� .  �P� |'� ��=sU

    �� 'P� �PAv ��"P% :� �&��(P��� 	0 8q P
 �&�& ��'PU .    � �P�

Y�  'P(/ }�'� Og�&�  ��PW�   ��P4 KPp�)
    �OPT(�< *�'(P�

*� F�">�0 ��o<
�<& �& � L� lm Y7%��&�  ["
PA�� Y��& 

&'�PP@� .��PP< :� CPP/  l�!� '(PP�� :� �&��(PP�� �PP� F9�PP�@ "

<
	0 b:�% *:"� � �"-��'-
  ��PW }�'P� Y� ���"d�� .� 

Q<
F$) h �
� <:
�
  �P<& �& � OT(�< ���� :�'(A)&� l� 

["
A�� Y��& Y7% ��&� �%�� . ��P< :� C/  �l   :� F9�P�

F$) &:�� ��@� �"6 'r(,< [�	0 :� �&��(�� �� � �
	
 	0
 .

��) ��
 `6�g Y� 8��U� �'~% &�"< :���     'P� hPs,< FP$) �

��� Q<
&'� �"� F$) h@ �(Eyal et al., 1987) .  

��'e� ��r(,<
�
@   ;P	� OPQ< ����  YP%"	%  �P�
@   YP)

� O<�9
��	�   ̀ 6�Pg � ��P� S>��< *� :�  :�P�� &'� P@  �P� ��

 ��.�� 8'% :� �&��(��ArcGIS 10.2 �� '��   YP$T% � OT(�< Y$T%

� +�)�'/
��	� I0
&'� Y@�.  

�E�
 ������$  6
�'.� 0��9 F
�� ������$  

`6�g � F$) :� C/ :��� � O<�9 u��U
��	� Y�"0 �� �

Y� 0"�� ��r,$<
d
 Y-6 ��� �@    OP<�9 u��PU hP�"0 ��� &�#

�
��	� / ����$< �
�-
���� �@   ���"dP�� � ��P� &�P#�  � *�

'	,< ��� �"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; 
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 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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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 
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 �'9 �µm l !�/� �%&"� .    FP$) h
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(Wenham, 1959; Sanderson, 1976; Minasian et al., 1989; 

Halama, 1996; Quaedvlieg et al., 2011; Verkley et al., 2013).  
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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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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. 
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Fig. 3. Distribution map of Zymoseptoria tritici isolates in 

Golestan province  
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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) 
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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. 
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Fig. 7. The cluster analysis dendrogram of 26 wheat 

cultivars, based on leaf pycnidium coverage by Euclidean 

distance method. 
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