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Reaction of wheat lines candidate for introduction as new commercial cultivars to septoria tritici blotch
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Abstract

Virulence pattern (factors) of the isolates Septoria tritici blotch (STB) collected from Moghan was identified using wheat differential
genotypes in 2020 and 2021. Based on the results, high virulence was observed on resistance genes Stb3, Stb4, Stb7, Stb8, and Sth9, however, no
virulence was detected on Stb11 and Stb18 in both years. In order to identify new sources of resistance, adult plant and seedling response of 53
wheat lines candidate for introduction as new commercial cultivars to pathogen populations was studied in a randomized complete block design
(RCBD). Results showed three main groups for wheat genotypes as resistant, moderately resistant to moderately susceptible, and susceptible.
Nineteen percent of wheat lines including DM-95-6, D-96-16, DM-95-16, D-96-5, D-96-19, N-94-12, N-95-7, N-95-10, N-96-15 and CD-96-9
showed moderately-resistant to resistant reaction in seedling and adult plant stages in Moghan in two years. The resistant wheat lines identified in
this research could be used as sources of resistance in breeding programs to develop STB resistant wheat cultivars.
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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 1 Sth 16 Taichung 29 Susceptible check
2 Sulivan Sth 1 17 Salamouni Stb 13&14
3 Bulgaria 88 Stb1 & Stb 6 18 Arina Stb 6 &15
4 Veranopolis Sth2 & Sth 6 19 Riband 15 or another Stb
5 Israel 493 Stb 3 & Stb 6 20 M3 Stb 16 &17
6 Tadinia Sth 4 & Stb 6 21 Local susceptible control Susceptible check
7 Cs synthetic Stb 5 22 Balance Stb 6 &18
8 Flame Stb 6 23 Kulm -
9 Shafir Stb 6 24 3HD-126 Sth11
10  Estanzuela Federal Stb 7 25 KM 7 Sth16
11 M6 Synthetic Stb 8 26 KM 41 Sth17
12 Courtot Stb 9 27 3HD-138 Stb18
13 Kavkaz-K4500 6,7,10&12 Stb 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 1. Avirulence/virulence formula of used Zymoseptoria tritici
isolates in years 2020 and 2021 in Moghan region.

Pathotype  Year  Region  Avirulencel/virulence formula

Sth 1,2,5,6,10,11,12,15,18 / Stb
1 2020 Moghan 3,47,8,9,13,14,16,17
Sth 11,13,14,16,17,18 /

2 2021 Moghan ¢4 93 4 56 7.8.9,10,12,15
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Table 3. Analysis of variance of traits of percentage of leaf necrotic
area and percentage of necrotic area containing pycnida of wheat
lines to Zymoseptoria tritici isolates at seedling stage
(The data were normalized by arc sin transformation).

S.ov df 2020 2021
Ms Ms
%N %P %N %P

Rep 1 6.16™ 7.53™ 8.16™ 9.25™
Genotype 52 178.63" 198.11"™ 24573 199.23"
Error 52 4.32 3.84 5.14 4.18

%CV 15.43 17.53 14.22 16.18
N= necrotic area P= necrotic area containing pycnide
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RESISTANCE REACTION OF WHEAT LINES AT ADULT
PLANT STAGE
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Fig. 1. Percentage of wheat lines with resistance, susceptible and

moderate-resistance to moderate-susceptible reaction to
Zymoseptoria tritici isolates at adult plant stage.

2020, 2021
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RESISTANCE REACTION OF WHEAT LINES AT
SEEDLING STAGE
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Fig. 2. Percentage of wheat lines with resistance, susceptible and
moderate-resistant to moderate-susceptible reaction to Zymoseptoria
tritici isolates isolates at seedling stage.
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Table 4. Compound variance analysis of percentage of leaf necrotic

area and percentage of necrotic area containing pycnidia of wheat
lines to Zymoseptoria tritici isolates at the seedling stage.

S.ov df Ms

%N %P
Isolate 1 15.41™ 17.23™
Error (1) 2 1.36 1.48
Genotype 52 75.16™ 84.51™
Genotype x isolate 52 61.81™ 80.12™
Error (2) 104 5.29 5.86
%CV 18.77 21.16

N= necrotic area P= necrotic area containing pycnide
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Table 5. Response of adult plant stage in two consecutive years (2020-2021) and as well as percentage of necrosis and pycnid in the seedling stage of
wheat lines studied to STB disease.

Adult plant stage Seedling stage

No Line 2020 2021 Rep. | Rep. 11 Final score

severity Type severity Type N% P% N% P% N% P% Type
1 N-94-8 75 S 73 S 50 20 60 60 60 60 S
2 N-94-11 53 MS 75 S 40 35 0 0 40 35 MS
3 N-94-12 53 MS 73 S 5 0 5 0 5 0 VR
4 N-95-6 73 S 75 S 40 30 65 65 65 65 S
5 N-95-7 55 MS 56 MS 40 10 70 40 70 40 S
6 N-95-10 33 R 35 R 25 10 40 40 40 40 MS
7 N-95-14 73 S 72 S 50 40 80 40 80 40 VS
8 N-95-15 74 S 55 MS 15 10 40 30 40 30 MS
9 N-96-4 52 MS 72 S 60 50 70 15 70 50 S
10 N-96-5 53 MS 75 S 60 60 70 30 70 60 S
11 N-96-7 76 S 74 S 70 50 60 50 70 50 S
12 N-96-15 54 MS 53 MS 40 10 25 10 40 10 MS
13 N-96-17 72 S 52 MS 40 30 35 30 40 30 MS
14 S-94-7 77 VS 78 VS 75 70 40 55 75 70 S
15 S-95-3 78 VS 56 MS 70 50 85 80 85 80 VS
16 S-96-15 76 S 54 MS 20 15 35 30 35 30 MS
17 S-96-16 77 VS 78 VS 75 50 55 50 75 50 S
18 S-96-31 76 S 7 VS 70 30 70 50 70 50 S
19 M-95-10 78 VS 76 S 25 10 40 30 40 30 MS
20 M-96-6 77 VS 75 S 85 50 60 50 85 50 VS
21 M-96-13 56 MS 73 S 65 50 65 50 65 50 S
22 M-96-14 56 MS 76 S 85 70 65 60 85 70 VS
23 CD-91-12 73 S 72 S 40 20 40 20 40 20 MS
24 CD-93-9 73 S 53 MS 60 50 60 50 60 50 S
25 CD-93-10 75 S 73 S 55 40 80 60 80 60 VS
26 CD-94-8 74 S 56 MS 60 50 90 60 90 60 VS
27 CD-94-9 73 S 74 S 65 50 80 50 80 50 VS
28 C-94-5 74 S 54 MS 70 60 80 40 80 60 VS
29 CD-95-5 76 S 74 S 79 50 70 30 70 50 S
30 C-96-8 52 MS 55 MS 60 15 45 60 60 60 S
31 C-96-9 73 S 56 MS 70 50 80 60 80 60 VS
32 CD-96-4 52 MS 71 S 40 30 40 15 40 30 S
33 CD-96-9 57 MS 56 MS 40 10 30 7 40 10 MS
34 CD-96-10 52 MS 72 S 90 70 70 75 90 75 VS
35 MS-92-5 76 S 76 S 75 70 80 70 80 70 VS
36 MS-92-14 77 VS 7 VS 55 50 70 50 70 50 S
37 MS-93-14 73 S 77 VS 75 60 55 70 75 70 S
38 MS-93-16 75 S 75 S 65 50 55 50 60 50 S
39 MS-94-5 74 S 74 S 70 60 50 60 70 60 S
40 MS-94-14 75 S 74 S 70 60 80 70 80 70 VS
41 MS-95-4 77 VS 76 S 55 50 90 95 90 95 VS
42 MS-95-9 74 S 75 S 70 60 85 80 85 80 VS
43 MS-95-19 76 S 73 S 70 60 90 95 90 95 VS
44 MS-96-4 76 S 74 S 65 60 90 85 90 85 VS
45 MS-96-5 72 S 73 S 65 65 85 75 85 75 VS
46 MS-96-8 78 VS 71 S 60 70 70 60 70 60 S
47 MS-96-19 77 VS 73 S 75 75 85 80 85 80 S
48 DM-95-6 33 R 32 R 15 5 20 10 20 10 R
49 DM-95-16 33 R 32 R 40 35 40 30 40 35 MS
50 D-96-5 32 R 54 MS 5 0 5 0 5 0 VR
51 D-96-16 52 MS 33 R 0 0 15 10 15 10 R
52 D-96-19 73 S 52 MS 0 0 20 10 20 10 R
53  susceptible control 79 VS 79 VS 90 95 90 90 90 95 VS

Pycnid Necrosis VS= Very S=Susceptible ~ MS= Moderate MR=Moderate = R=Resistant  VR= Very
%P % N Susceptible Susceptible Resistant Resistant
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Fig. 3. Cluster analysis wheat lines to STB based on disease severity, infection type (adult plant stage) and percentage of necrosis and pycnida
(seedling stage) (The location of the cut of line was determined based on the purpose of the research,
which was to identify the members of the three main groups)
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