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Abstract
In this research, resistance response of 44 commercial Iranian wheat cultivars was determined to Septoria tritici blotch (STB)
of wheat caused by Zymoseptoria tritici in adult plant stage in the Moghan station of Ardabil agricultural and natural
resources research and education center during two consecutive years of 2020 and 2021 as percentage of the parameters
relative height of disease progress on plants and disease severity using double digit scale of 00-99. Seedling resistance was
evaluated to Z. tritici isolates collected from Moghan as percentages of necrotic leaf area as well as necrotic area bearing
pycnidia under greenhouse conditions. Results of this study showed that virulence patterns of Z. tritici isolates on STB
differential cultivars differs in different cropping seasons. Analysis of variance indicated a significant difference in reaction
of wheat cultivars to the pathogen isolates at probability level of 1%. Cluster analysis of wheat genotypes based on the
resistance components suggested three main groups of resistant, moderately resistant to moderately susceptible, and
susceptible. About 20% of commercial wheat cultivars including Aran, Behrang, Shabrang, Torabi, Hana, Dena, Araz,
Rakhshan and Sana displayed acceptable levels of resistance reaction in both seedling and adult plant stages. Reaction of
Ehsan varied from moderately resistant to moderately susceptible depending on growth stage and experimental season,
whereas rest of the studied cultivars showed a susceptible reaction in both evaluated stages. Sources of resistance identified
in this research could be used in wheat breeding programs to pyramid resistance genes for creating effective resistance to
septoria leaf blotch.
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Table 1. Differential genotypes of septoria leaf blotch disease with resistance genes in them.

Number Name R Gene Number  Name R Gene

1 Oasis Sth 1 16 Taichung 29 Susceptible check
2 Sulivan Stb 1 17 Salamouni Stb 13&14

3 Bulgaria 88 Stb1&Sth 6 18 Arina Stb 6 &15

4 Veranopolis Sth2 & Sth 6 19 Riband Stb 15 or another
5 Israel 493 Stb3 & Sth 6 20 M3 Stb 16 &17

6 Tadinia Stb 4 & Stb 6 21 Local susceptible control ~ Susceptible check
7 Cs synthetic Stb5 & Sth 6 22 Balance Sth 6 &18

8 Flame Stb 6 23 Kulm -

9 Shafir Sth 6 24 3HD-126 Sth11

10 Estanzuela Federal Stb 7 25 KM 7 Sth16

11 M6 Synthetic Stb 8 26 KM 41 Stb17

12 Courtot Stb 9 27 3HD-138 Stb18

13 Kavkaz-K4500 Stb 6,7,10&12 28 Darab-2 Local check

14 TE 9111 Sth 6,7&11 29 Tajan Local check

15 Obelisk Susceptible check
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Table 2. Commercial varieties of wheat used in this research.
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Number Name Number Name Number  Name Number  Name

1 Meraj 12 Khalil 23 Sirvan 34 Arg

2 Kalateh 13 Barat 24 Sivand 35 Ofogh

3 Tirgan 14 Shoush 25 Bahar 36 Sistan

4 Ehsan 15 Mehregan 26 Parsi 37 Aran

5 Taktaz 16 Aflak 27 Zarrineh 38 Hana

6 Arman 17 Shavour 28 Heydari 39 Shabrang
7 Araz 18 Chamran 2 29 Pishgam 40 Behrang
8 Morvarid 19 Torabi 30 Mihan 41 Dena

9 Gonbad 20 Talaei 31 Zare 42 Barzgar
10 Setareh 21 Rakhshan 32 Oroum 43 Sana

11 Sarang 22 Baharan 33 Narin 44 Tajan (susceptible control)
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Table 3. Avirulence/virulence formula of used Zymoseptoria tritici isolates in two consecutive years (2020-2021) in Moghan region.

Pathotype Year Region Avirulence/virulence formula
1 2020 Moghan Stb 1,2,5,6,10,11,12,15,18 / Stb 3,4,7,8,9,13,14,16,17
2 2021 Moghan Stb 11,13,14,16,17,18 / Stbh1,2,3,4,5,6,7,8,9,10,12,15
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Table 4. Analysis of variance of traits of percentage of leaf necrotic area and percentage of necrotic area containing pycnide of
commercial wheat cultivar to Zymoseptoria tritici isolates at seedling stage.

2020 2021
S.0.vV df

Ms Ms

%N %P %N %P
Rep 1 3.98™ 3.78™ 3.81™ 3.91™
Genotype 43 153.51™ 127.72™ 168.52™ 179.99™
Error 43 2.74 1.96 1.47 1.27
%CV 12.83 12.23 11.63 12.68

N = necrotic area P = necrotic area containing pycnide
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Figure 1. Percentage of genotypes with reaction resistance, susceptible and moderate-resistant to moderate-susceptible to Zymoseptoria
tritici isolates isolates at seedling stage.
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Table 5. Response of adult plant stage (based on the progress of the disease on the plant and the percentage of the severity of the

disease) in two consecutive years (2020-2021) and as well as percentage of necrosis and pycnid in the seedling stage of commercial
wheat cultivars studied to Zymoseptoria tritici isolates.

Number Name Adult plant stage Seedling stage
2020 2021 2020 2021 Final score
severity Type severity Type N% P% N% P% N% P% Type
1 Meraj 51 MS 74 S 90 80 90 70 90 70 S
2 Kalateh 52 MS 73 S 60 25 80 30 8 35 S
3 Tirgan 53 MS 71 S 50 45 75 60 75 60 S
4 Ehsan 54 MS 36 MR 50 3 50 25 50 35 MSS
5 Taktaz 72 S 75 S 65 60 70 60 70 60 S
6 Arman 73 S 75 S 60 50 60 40 60 50 S
7 Araz 54 MS 51 MS 5 0 7 0 7 0 R
8 Morvarid 56 MS 71 S 50 45 50 20 50 35 MSS
9 Gonbad 73 S 74 S 60 45 60 35 60 40 S
10 Setareh 52 MS 72 S 7% 70 50 40 75 70 S
11 Sarang 73 S 74 S 85 70 60 50 8 70 S
12 Khalil 73 S 74 S 50 30 3 20 50 30 MSS
13 Barat 72 S 77 VS 50 40 40 35 50 40 MSS
14 Shoush 56 MS 73 S 50 30 45 30 50 30 MSS
15 Mehregan 77 VS 76 S 70 60 45 40 70 60 S
16 Aflak 74 S 73 S 60 50 70 50 70 50 S
17 Shavour 54 MS 75 S 3% 30 30 30 3 30 MS
18 Chamran2 77 VS 73 S 60 45 50 40 60 45 S
19 Torabi 51 MS 32 R 15 0 0 0 11 0 R
20 Talaei 76 S 73 S 90 80 70 65 90 8 S
21 Rakhshan 56 MS 51 MS 15 5 15 7 15 7 MR
22 Baharan 75 S 75 S 50 40 60 50 60 50 S
23 Sirvan 72 S 73 S 45 40 65 50 65 50 S
24 Sivand 73 S 75 S 85 65 60 50 8 65 S
25 Bahar 73 S 74 S 60 50 65 75 65 75 S
26 Parsi 72 S 73 S 20 25 65 55 65 55 S
27 Zarrineh 72 S 75 S 60 30 75 55 75 55 S
28 Heydari 52 MS 75 S 70 50 65 50 70 50 S
29 Pishgam 76 S 73 S 60 40 55 50 60 50 S
30 Mihan 74 S 76 S 50 40 55 50 55 50 MSS
31 Zare 72 S 73 S 70 50 8 65 8 65 S
32 Oroum 75 S 72 S 50 40 60 50 60 50 S
33 Narin 78 VS 75 S 60 50 75 60 75 60 S
34 Arg 78 VS 75 S 85 60 90 8 90 85 S
35 Ofogh 74 S 72 S 35 20 45 30 45 30 MSS
36 Sistan 77 VS 75 S 7% 70 7% 70 75 70 S
37 Aran 33 R 52 MS 10 O 7 0 10 O R
38 Hana 34 R 12 VR 5 0 7 0 7 0 R
39 Shabrang 31 R 53 MS 5 0 5 0 5 0 R
40 Behrang 36 MR 52 MS 10 0 10 0 10 0 R
41 Dena 54 MS 52 MS 10 O 30 0 30 0 MR
42 Barzgar 78 VS 75 S 80 70 8 75 8 75 S
43 Sana 36 MR 55 MS 30 0 20 O 30 0 MS
Tajan
44 (susceptible 77 VS 78 VS 85 70 90 8 90 8 VS
control)
% P (Pycnid) % N (Necrosis) VS (Very Susceptible) S (Susceptible)

MS (Moderate Susceptible)

| = Immune
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MR (Moderate Resistant)

R (Resistant)

VR = (Very Resistant)
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Figure 2. Percentage of genotypes with reaction resistance, susceptible and moderate-resistant to moderate-susceptible to Zymoseptoria

tritici isolates at adult plant stage.
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Figure 3. Cluster analysis of commercial wheat cultivars to Zymoseptoria tritici isolates at adult plant and seedling stage.
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