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Abstract 

For resistance to septoria tritici blotch, information on genetic variation of Pathogenicity and virulence in population of the causal 

agent is necessary to improve resistant cultivars based on the effective genes in a region. To determine the genetic variability of 

Mycosphaerella graminicola, the cause of septoria tritici blotch disease, seedling reaction of 21 differential cultivars, containing each one or 

few resistant genes (Stb), together with four susceptible check cultivars were evaluated against 13 isolates of the pathogen collected from 

Goleta, Khuzestan and Ilam provinces of Iran during 2011-2013. The experiment was carried out in a completely randomized design in 

greenhouse of Cereal Research Department, Seed and Plant Improvement Institute in Karaj. The reaction of seedlings was assessed based on 

percentage of necrotic areas and pycnidial coverage of leaves and Avirulence / Virulence formula for each isolate was determined. Based on 

the results, thirteen different Pathotypes were determined. Differential cultivars Arina, Riband and M3 containing Stb15, 6, Stb15 and Stb16, 

17 genes, respectively were resistant to all isolates. According to the frequency of virulence genes of M. graminicola isolates, virulence 

factors were not exist for resistance genes Stb15, Stb16 and Stb17. 
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Table 1. Reaction of differential wheat cultivars at seedlings stage to fungal isolates of M. graminicola in a greenhouse 

 90018 90014 

>��
 N�
  1�  �)�
�'  �	�
	+,  H�/�)-  �)�
� �	�
	+  H�/�)  
1 Oasis  Stb1 30 10 Avir 7.5 2.5 Avir 
2 Sulivan  Stb1 25 2.5 Avir 5 0 Avir 
3 Bulgaria 88 Stb1 and Stb6 60 25 Vir 30 7.5 Avir 
4 Veranopolis Stb2 and Stb6 75 67.5 Vir 67.5 57.5 Vir 
5 Israel 493 Stb3 and Stb6 57.5 45 Vir 62.5 50 Vir 
6 Tadinia Stb4 and Stb6 47.5 15 Vir 42.5 40 Vir 
7 Cs synthetic (6X) 7D Stb5 45 17.5 Vir 40 12.5 Vir 
8 Flame Stb6 57.5 50 Vir 47.5 35 Vir 
9 Shafir  Stb6 67.5 62.5 Vir 65 60 Vir 

10 Estanzuela Federal  Stb7  60 57.5 Vir 80 42.5 Vir 
11 M6 synth (W7984) Stb8 67.5 62.5 Vir 87.5 82.5 Vir 
12 Courtot  Stb9 25 7.5 Avir 30 10 Avir 
13 Kavkaz-K4500 Stb6, Stb7, Stb10 and Stb12 47.5 5 Avir 35 2.5 Avir 
14 TE 9111 Stb6, Stb7 and Stb11 50 15 Vir 32.5 12.5 Vir 
15 Obelisk  72.5 60 Vir 77.5 67.5 Vir 
16 Taichung 29  87.5 82.5 Vir 82.5 75 Vir 
17 Salamouni Stb13 and Stb14 85 82.5 Vir 75 72.5 Vir 
18 Arina Stb6 and Stb15 7.5 0 Avir 7.5 0 Avir 
19 Riband Stb15 or another 12.5 2.5 Avir 15 2.5 Avir 
20 M3 Stb16 and Stb17 20 0 Avir 7.5 0 Avir 
21 Balance Stb6 and Stb18 40 30 Vir 37.5 30 Vir 
22 Tajan  80 85 Vir 75 70 Vir 
23 Darab2  87.5 82.5 Vir 85 80 Vir 
24 Boolani  90 85 Vir 95 90 Vir 
25 Moroco  67.5 50 Vir 65 60 Vir 

��2  E�!33�� �!�@( �3 B
A'�
- 3!�S! �
#@
C � .��@' ��!3��/�� �� 
- �:�3 7� ����1, 2. Percent of the average of two repeated notes are to necrotic and Pycnidia 
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Table 1 Continued. Reaction of differential wheat cultivars at seedlings stage to fungal isolates of M. graminicola in a greenhouse 

 91001 91002 

>��
 N�
  1�  �)�
�  �	�
	+  H�/�)  �)�
� �	�
	+  H�/�)  
1 Oasis  Stb1 55 37.5 Vir 50 20 Vir 
2 Sulivan  Stb1 45 22.5 Vir 40 22.5 Vir 
3 Bulgaria 88 Stb1 and Stb6 42.5 17.5 Vir 17.5 0 Avir 
4 Veranopolis Stb2 and Stb6 37.5 17.5 Vir 32.5 30 Vir 
5 Israel 493 Stb3 and Stb6 70 62.5 Vir 42.5 27.5 Vir 
6 Tadinia Stb4 and Stb6 45 42.5 Vir 37.5 25 Vir 
7 Cs synthetic (6X) 7D Stb5 42.5 32.5 Vir 30 7.5 Avir 
8 Flame Stb6 32.5 20 Vir 15 5 Avir 
9 Shafir  Stb6 47.5 27.5 Vir 37.5 22.5 Vir 
10 Estanzuela Federal  Stb7  45 17.5 Vir 42.5 17.5 Vir 
11 M6 synth (W7984) Stb8 35 20 Vir 45 22.5 Vir 
12 Courtot  Stb9 52.5 32.5 Vir 45 35 Vir 
13 Kavkaz-K4500 Stb6, Stb7, Stb10 and Stb12 42.5 22.5 Vir 45 22.5 Vir 
14 TE 9111 Stb6, Stb7 and Stb11 25 7.5 Avir 12.5 0 Avir 
15 Obelisk  37.5 20 Vir 42.5 22.5 Vir 
16 Taichung 29  50 32.5 Vir 32.5 12.5 Vir 
17 Salamouni Stb13 and Stb14 45 35 Vir 40 32.5 Vir 
18 Arina Stb6 and Stb15 5 0 Avir 12.5 0 Avir 
19 Riband Stb15 or another 22.5 2.5 Avir 10 0 Avir 
20 M3 Stb16 and Stb17 7.5 0 Avir 0 0 Avir 
21 Balance Stb6 and Stb18 37.5 27.5 Vir 22.5 12.5 Vir 
22 Tajan  80 75 Vir 92.5 85 Vir 
23 Darab2  65 45 Vir 90 82.5 Vir 
24 Boolani  82.5 72.5 Vir 95 90 Vir 
25 Moroco  82.5 80 Vir 92.5 90 Vir 
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Table 1 Continued. Reaction of differential wheat cultivars at seedlings stage to fungal isolates of M. graminicola in a greenhouse 

 91003 91004 91005 

>��
 N�
 1� �)�
� �	�
	+ H�/�) �)�
� �	�
	+ H�/�) �)�
� �	�
	+ H�/�) 

1 Oasis  Stb1 40 7.5 Avir 17.5 12.5 Vir 55 17.5 Vir 
2 Sulivan  Stb1 27.5 12.5 Vir 22.5 12.5 Vir 45 12.5 Vir 
3 Bulgaria 88 Stb1 and Stb6 40 12.5 Vir 15 5 Avir 60 35 Vir 
4 Veranopolis Stb2 and Stb6 42.5 27.5 Vir 32.5 25 Vir 60 32.5 Vir 
5 Israel 493 Stb3 and Stb6 47.5 32.5 Vir 35 20 Vir 75 62.5 Vir 
6 Tadinia Stb4 and Stb6 42.5 27.5 Vir 32.5 15 Vir 32.5 12.5 Vir 
7 Cs synthetic (6X) 7D Stb5 67.5 42.5 Vir 17.5 7.5 Avir 67.5 57.5 Vir 
8 Flame Stb6 50 32.5 Vir 17.5 5 Avir 65 50 Vir 
9 Shafir  Stb6 60 22.5 Vir 32.5 12.5 Vir 42.5 25 Vir 
10 Estanzuela Federal  Stb7  55 22.5 Vir 52.5 35 Vir 92.5 82.5 Vir 
11 M6 synth (W7984) Stb8 67.5 35 Vir 55 30 Vir 77.5 65 Vir 
12 Courtot  Stb9 42.5 12.5 Vir 35 17.5 Vir 65 27.5 Vir 
13 Kavkaz-K4500 Stb6, Stb7, Stb10 and Stb12 50 22.5 Vir 32.5 12.5 Vir 67.5 47.5 Vir 
14 TE 9111 Stb6, Stb7 and Stb11 45 12.5 Vir 12.5 2.5 Avir 35 10 Avir 
15 Obelisk  55 32.5 Vir 22.5 12.5 Vir 47.5 35 Vir 
16 Taichung 29  67.5 55 Vir 17.5 12.5 Vir 82.5 57.5 Vir 
17 Salamouni Stb13 and Stb14 55 35 Vir 37.5 22.5 Vir 82.5 65 Vir 
18 Arina Stb6 and Stb15 17.5 2.5 Avir 12.5 2.5 Avir 25 5 Avir 
19 Riband Stb15 or another 15 0 Avir 7.5 2.5 Avir 27.5 2.5 Avir 
20 M3 Stb16 and Stb17 7.5 0 Avir 2.5 0 Avir 12.5 0 Avir 
21 Balance Stb6 and Stb18 55 17.5 Vir 22.5 10 Avir 67.5 42.5 Vir 
22 Tajan  72.5 62.5 Vir 62.5 52.5 Vir 85 77.5 Vir 
23 Darab2  82.5 80 Vir 72.5 62.5 Vir 72.5 67.5 Vir 
24 Boolani  77.5 72.5 Vir 65 50 Vir 85 80 Vir 
25 Moroco  87.5 80 Vir 52.5 55 Vir 87.5 82.5 Vir 

 

 

 

 

�%���  � K)��LM P!�4�! /�P�! \#$!�
  /�#�� 7�,�- �3
 7^��!�� R��5- �3�7 !�  [��P M. graminicola  �3 !���u 7'�i��  
Table 1 Continued. Reaction of differential wheat cultivars at seedlings stage to fungal isolates of M. graminicola in a greenhouse 

 92001 92002 92003 

>��
 N�
 1� �)�
� �	�
	+ H�/�) �)�
� �	�
	+ H�/�) �)�
� �	�
	+ H�/�) 

1 Oasis  Stb1 12.5 5 Avir 22.5 10 Avir 20 7.5 Avir 
2 Sulivan  Stb1 22.5 7.5 Avir 37.5 22.5 Vir 12.5 2.5 Avir 
3 Bulgaria 88 Stb1 and Stb6 27.5 10 Avir 25 12.5 Vir 35 12.5 Vir 
4 Veranopolis Stb2 and Stb6 37.5 17.5 Vir 77.5 67.5 Vir 70 62.5 Vir 
5 Israel 493 Stb3 and Stb6 52.5 45 Vir 57.5 40 Vir 55 47.5 Vir 
6 Tadinia Stb4 and Stb6 30 22.5 Vir 25 7.5 Avir 37.5 27.5 Vir 
7 Cs synthetic (6X) 7D Stb5 17.5 5 Avir 27.5 12.5 Vir 22.5 7.5 Avir 
8 Flame Stb6 22.5 12.5 Vir 30 15 Vir 45 32.5 Vir 
9 Shafir  Stb6 40 32.5 Vir 67.5 45 Vir 65 55 Vir 
10 Estanzuela Federal  Stb7  55 17 Vir 70 47.5 Vir 72.5 40 Vir 
11 M6 synth (W7984) Stb8 72.5 62.5 Vir 80 55 Vir 87.5 80 Vir 
12 Courtot  Stb9 17.5 7.5 Avir 40 17.5 Vir 45 27.5 Vir 
13 Kavkaz-K4500 Stb6, Stb7, Stb10 and Stb12 25 12.5 Vir 22.5 12.5 Vir 35 7.5 Avir 
14 TE 9111 Stb6, Stb7 and Stb11 30 17.5 Vir 12.5 5 Avir 25 15 Vir 
15 Obelisk  42.5 27.5 Vir 37.5 17.5 Vir 62.5 47.5 Vir 
16 Taichung 29  62.5 32.5 Vir 70 65 Vir 82.5 77.5 Vir 
17 Salamouni Stb13 and Stb14 55 45 Vir 70 57.5 Vir 72.5 65 Vir 
18 Arina Stb6 and Stb15 7.5 2.5 Avir 15 2.5 Avir 27.5 7.5 AVir 
19 Riband Stb15 or another 7.5 5 Avir 7.5 5 Avir 15 5 Avir 
20 M3 Stb16 and Stb17 10 2.5 Avir 5 2.5 Avir 22.5 0 Avir 
21 Balance Stb6 and Stb18 20 10 Avir 30 17.5 Vir 27.5 12.5 Vir 
22 Tajan  62.5 52.5 Vir 72.5 70 Vir 67.5 60 Vir 
23 Darab2  77.5 70 Vir 90 85 Vir 92.5 85 Vir 
24 Boolani  62.5 52.5 Vir 77.5 72.5 Vir 82.5 77.5 Vir 
25 Moroco  65 52.5 Vir 72.5 62.5 Vir 72.5 60 Vir 
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Table 1 Continued. Reaction of differential wheat cultivars at seedlings stage to fungal isolates of M. graminicola in a greenhouse 

 92004 92005 92006 

>��
 N�
 1� �)�
� �	�
	+ H�/�) �)�
� �	�
	+ H�/�) �)�
� �	�
	+ H�/�) 

1 Oasis  Stb1 37.5 22.5 Vir 47.5 32.5 Vir 22.5 10 Avir 
2 Sulivan  Stb1 40 12.5 Vir 50 20 Vir 27.5 7.5 Avir 
3 Bulgaria 88 Stb1 and Stb6 27.5 10 Avir 20 2.5 Avir 37.5 15 Vir 
4 Veranopolis Stb2 and Stb6 57.5 45 Vir 50 35 Vir 47.5 35 Vir 
5 Israel 493 Stb3 and Stb6 62.5 50 Vir 52.5 25 Vir 40 35 Vir 
6 Tadinia Stb4 and Stb6 57.5 42.5 Vir 42.5 17.5 Vir 25 7.5 Avir 
7 Cs synthetic (6X) 7D Stb5 37.5 17.5 Vir 45 22.5 Vir 25 12.5 Vir 
8 Flame Stb6 55 35 Vir 32.5 7.5 Avir 35 25 Vir 
9 Shafir  Stb6 47.5 35 Vir 60 47.5 Vir 27.5 17.5 Vir 
10 Estanzuela Federal  Stb7  72.5 45 Vir 72.5 37.5 Vir 47.5 27.5 Vir 
11 M6 synth (W7984) Stb8 82.5 72.5 Vir 80 70 Vir 67.5 55 Vir 
12 Courtot  Stb9 30 17.5 Vir 32.5 7.5 Avir 27.5 12.5 Vir 
13 Kavkaz-K4500 Stb6, Stb7, Stb10 and Stb12 32.5 7.5 Avir 27.5 5 Avir 32.5 15 Vir 
14 TE 9111 Stb6, Stb7 and Stb11 27.5 2.5 Avir 32.5 10 Avir 15 5 Avir 
15 Obelisk  65 55 Vir 77.5 75 Vir 45 32.5 Vir 
16 Taichung 29  67.5 55 Vir 77.5 75 Vir 52.5 35 Vir 
17 Salamouni Stb13 and Stb14 60 47.5 Vir 82.5 75 Vir 42.5 32.5 Vir 
18 Arina Stb6 and Stb15 17.5 7.5 AVir 20 5 Avir 12.5 2.5 Avir 
19 Riband Stb15 or another 12.5 2.5 Avir 22.5 2.5 Avir 7.5 0 Avir 
20 M3 Stb16 and Stb17 7.5 2.5 Avir 12.5 7.5 Avir 2.5 0 Avir 
21 Balance Stb6 and Stb18 22.5 7.5 Avir 27.5 20 Vir 20 7.5 Avir 
22 Tajan  72.5 62.5 Vir 77.5 72.5 Vir 57.5 47.5 Vir 
23 Darab2  82.5 77.5 Vir 92.5 87.5 Vir 70 62.5 Vir 
24 Boolani  77.5 70 Vir 82.5 72.5 Vir 62.5 57.5 Vir 
25 Moroco  82.5 77.5 Vir 72.5 67.5 Vir 67.5 62.5 Vir 
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Table 2. Avirulence/virulence formula and pathotypes of Mycosphaerella graminicola isolates based  

on seedling reactions ofdifferential lines of wheat carrying Stb gens 

!. ���	
� <�-��/ !. ���	
��
jAvir/Vir formula  q
(�(�C/Pathotyp ���� v	� R6-/Location 7�!�� /Isolate 

Stb1, 9, 10, 12, 13, 14, 15, 16, 17 / Stb2, 3, 4, 5, 6, 7, 8, 11, 18, 1 
�;�!/ Eizeh  

90014 

Stb1,6, 9, 10, 12, 15, 16, 17 / Stb2, 3, 4, 5, 7, 8, 11, 13, 14, 18 2 
 �;�!/ Eizeh  

90018 

 Stb11, 15, 16, 17, / Stb1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14  3 
 <��.3/ Dezful  

91001 

Stb6, 5, 15, 16, 17 / Stb1, 2, 3, 4, 7, 8, 9, 10, 11, 12, 13, 14, 18 4 
 <��.3/ Dezful  

91002 

Stb1, 9, 11, 15, 16, 17 / Stb2, 3, 4, 5, 6, 7, 8, 10&12, 13, 14, 18 5 
 E�3�%/ Sardasht  

91003 

Stb5,6,11,15, 16,17 / Stb1, 2, 3, 4,7, 8, 9, 10&12,13,14,18         6 
E�3�%/ Sardasht  

91004 

Stb15, 16, 17 / Stb1, 2, 3, 4, 5, 6, 7, 8, 9,10&12,11,13,14,18      7 
&���� / Gorgan  

91005 

Stb1,5,9, 15, 16&17, 18 / Stb2, 3, 4, 6, 7, 8, 10&12, 11, 13, 14 8 
 /0�! /Ilam  

92001 

Stb4, 11, 15, 16&17 / Stb1, 2, 3, 5, 6, 7, 8, 9, 10&12,13,14,18 9 
/0�! /Ilam  

92002 

Stb1, 5, 10&12, 15, 16, 17 / Stb2, 3, 4, 6, 7, 8, 9, 11, 13, 14, 18 10 
 /0�! /Ilam  

92003 

Stb10&12, 11,15, 16,17 / Stb1, 2, 3, 4, 5,6, 7,8, 9, 13, 14,18  11 
 /0�! /Ilam  

92004 

Stb6, 9, 10&12, 15, 16, 17 / Stb1, 2, 3, 4, 5, 7, 8, 11, 13, 14, 18 12 
 /0�! /Ilam  

92005 

  Stb4,11, 15, 16, 17, 18 / Stb1,2, 3, 5, 6, 7, 8, 9, 10&12, 13,14  13 
 /0�! /Ilam  

92006 
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Fig. 1. Frequency of disease virulence isolates resistance gene of the fungus 

on wheat against disease Septoria triti
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