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Investigation on resistance to scald and covered smut among the selected genotypes of
barley under field conditions in Khuzestan, Iran
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Abstract

Scald and covered smut, caused by Rhynchosporium secalis and Ustilago hordei, respectively, are two important diseases of barley in
Khuzestan province in the southwest of Iran. The present study was conducted to evaluate the resistance of 100 selected genotypes of barley
from different sources to these diseases under field conditions in two research stations of Ahvaz and Shavar in 2019. Evaluation for barley
scald leaf disease was performed based on the double digit method 00-99 scale. In the case of covered smut, barley seeds were inoculated by
spore suspension of pathogen three times every two days before sowing, and the number and percentage of infected spikes were recorded
after the emergence of the disease. According to the results, 6, 15, and 7 genotypes were immune, resistant, and moderately resistant,
respectively, and the rest of genotypes were susceptible or moderately susceptible to scald. The barley cultivar Bahman was determined as
immune and the cultivars Sahra, Norouz, Lout, Makoui, and Jolgeh were shown to be resistant. In the case of covered smut, 28 genotypes
were determined as resistant or moderately resistant and 72 genotypes were shown to be susceptible or moderately susceptible. The barley
cultivars Sahra, Goharan, Lout, Valfajr, and Bahman were resistant to the covered smut disease. In this study, the highest percentage of
resistance sources for both diseases was related to cold climate and the lowest percentage was related to warm climate.
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Table 1. Variance analysis for percentage of infected heads with
covered smut in Shavoor and Ahvaz stations.

Shavoor station Ahvaz station

S.0V df MS df MS
Replication 2 413.801™ 2 477.229"
Cultivar 99  552.739" 99 236.590"
Error 198  86.019 198 83.184
Total 299 299

ns, * and **: Not significant and significant at 1% probability level,
respectively.
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Table 2.Characteristics of barley lines/cultivars evaluated for resistance to covered smut and scald diseases
in Shavoor and Ahvaz stations (2019).

Smut in Shavoor Smut in Ahvaz Scald in Shavoor Scald in Ahvaz
No Genotype disease infection disease infection disease infection disease infection
severity type severity type severity type severity type
1 Sehra 0.0 R 0.0 R 33 R 33 R
2 Zehak 22.6 VS 10.2 S 72 S 61 MS
3 Nowruz 13.1 S 5.4 MS 33 R 33 R
4 Nimrooz 30.0 VS 16.5 S 74 S 63 MS
5 Auxin 14.8 S 5.6 MS 72 S 72 S
6 Kaveer 13.2 S 5.0 S 37 MR 0 O
7 jenoob 9.7 MS 2.2 MR 72 S 62 MS
8 Dasht 13.1 S 5.2 MS 73 S 63 MS
9 Mehr 14.6 S 6.4 MS 7 S 7 S
10 Behrokh 43 MR 0.2 R 73 S 73 S
11 Reyhan 3 14.9 S 55 MS 75 S 65 MS
12 Nusrat 46.2 VS 26.2 VS 73 S 73 S
13 Yousef 36.5 VS 17.8 S 77 S 63 MS
14 Armeghan 42.3 VS 24.1 VS 73 S 73 S
15 Neyk 29.7 VS 15.4 VS 7 S 33 R
16 Goharan 0.0 R 0.0 R 71 S 61 MS
17 Fajr 30 11.0 S 35 MR 71 S 71 S
18 Lut 0.0 R 0.0 R 33 R 33 R
19 Khatam 6.4 MS 1.0 R 73 S 73 S
20 Behman 0.0 R 0.0 R 0 (6] 0 O
21 Makoei 6.0 MS 1.8 R 33 R 0 0
22 Jolgeh 14.3 S 6.1 MS 33 R 0 0
23 Mehtab 6.5 MS 0.4 R 67 S 63 MS
24 Turkmen 15.9 S 7.2 MS 73 S 63 MS
25  Valfajr 0.0 R 0.0 R 77 S 66 S
26  WB-90-5 9.3 MS 33 MR 53 MS 0 0
27 WB-94-3 12.9 S 4.6 MR 77 S 7 S
28 WB-94-4 8.3 MS 2.4 MR 72 S 72 S
29 WB-94-10 23.2 VS 111 S 77 S 7 S
30 WB-95-3 4.6 MR 34 MR 73 S 73 S
31 WB-95-9 39.6 VS 34.0 VS 75 S 74 S
32 WB-95-19 28.6 VS 14.6 S 75 S 73 S
33 MB-92-9 0.0 R 0.0 R 72 S 72 S
34 MB-93-14 8.5 MS 44 MR 33 R 33 R
35 MB-94-16 0.0 R 0.0 R 33 R 33 R
36 MB-95-11 26.7 VS 13.9 S 73 S 73 S
37 MBD-93-16 10.5 S 29 MR 71 S 71 S
38 MB-95-4 25.7 VS 13.9 S 74 S 73 S
39 MB-95-5 6.9 MS 14 MR 37 MR 33 R
40 MB-95-7 0.0 R 0.0 R 37 MR 0 0O
41 MB-95-16 0.0 R 0.0 R 67 S 0 0O
42 CB-86-14 0.0 R 0.0 R 53 MS 0 0
43 CB-88-4 114 S 3.2 MR 37 MR 0 0O
44  CB-88-8 0.0 R 0.0 R 63 MS 63 MS
45 CB-89-16 57 MS 0.3 R 67 S 33 R
46 CB-90-7 0.0 R 0.0 R 33 R 0 0
a7 EDCI-7 0.0 R 0.0 R 33 R 0 0O
48 CB-89-18 0.0 R 0.0 R 33 R 0 0
49 CB-91-8 0.0 R 0.0 R 33 R 0 0
50 CB-91-10 0.0 R 0.0 R 33 R 0 0
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Smut in Shavoor Smut in Ahvaz Scald in Shavoor Scald in Ahvaz
No. Genotype disease infection disease infection disease infection disease infection
severity type severity type severity type severity type
51  CB-92-15 18.4 S 9.1 MS 33 R 0 o
52  CB-90-5 0.0 R 0.0 R 0 ) 0 o
53  CB-93-3 7.3 MS 0.7 R 63 MS 0 (e}
54  CB-934 11.0 S 35 MS 77 S 77 S
55  CB-93-12 0.0 R 0.0 R 0 ] 0 (e}
56  CB-94-16 5.6 MS 0.9 R 64 MS 63 MS
57 CB-94-18 12.0 S 4.6 MR 33 R 0 (e}
58  CB-94-17 6.7 MS 15 MR 74 S 63 MS
59  CB-95-7 8.5 MS 0.8 R 0 ) 0 (e}
60 CB-95-6 0.0 R 0.0 R 72 S 71 S
61 CB-95-8 0.0 R 0.0 R 67 S 0 (e}
62 CB-874 0.0 R 0.0 R 37 MR 0 (e}
63 CB-90-4 29.4 VS 15.3 S 33 R 0 (e}
64  CB-91-12 0.0 R 0.0 R 73 S 63 MS
65 CB-92-10 0.0 R 0.0 R 73 S 63 MS
66 CB-92-18 0.0 R 0.0 R 0 ) 0 o
67  CB-94-3 27.2 VS 13.8 S 77 S 77 S
68 CB-94-4 18.9 S 8.0 MS 77 S 77 S
69  WB-96-1 38.6 VS 22.3 VS 75 S 73 S
70  WB-96-2 26.4 VS 13.9 S 77 S 77 S
71 WB-96-3 12.4 S 3.3 MR 73 S 72 S
72 WB-96-4 14.2 S 5.0 MS 74 S 74 S
73 WB-96-5 17.3 S 7.9 MS 75 S 73 S
74 WB-96-6 8.5 S 2.4 MR 37 MR 33 R
75  WB-96-7 37.6 VS 22.6 VS 79 S 79 S
76  WB-96-8 17.4 S 8.0 MS 77 S 77 S
77 WB-96-9 14.2 S 5.9 MS 67 S 33 R
78  WB-96-10 0.0 R 0.0 R 73 S 71 S
79  WB-96-11 49.9 VS 30.0 VS 73 S 73 S
80  WB-96-12 12.6 S 4.8 MR 73 S 62 MS
81  WB-96-13 8.4 MS 1.9 MR 62 MS 33 R
82  WB-96-14 10.8 S 3.7 MR 79 S 79 S
83  WB-96-15 10.9 S 3.6 MR 63 MS 33 R
84  WB-96-16 33.2 VS 18.0 S 74 S 73 S
85  WB-96-17 409 VS 23.6 VS 73 S 73 S
86  WB-96-18 10.5 S 2.8 MR 77 S 72 S
87  WB-96-19 21.7 VS 11.3 S 77 S 77 S
88  WB-96-20 36.2 VS 20.6 VS 77 S 73 S
89 EWBYT-97-98 16.1 S 7.2 MS 77 S 73 S
90 EWBYT-97-99 20.5 VS 10.0 S 79 S 79 S
91 EWBYT-97-100 40.7 VS 23.2 VS 79 S 79 S
92 EWBYT-97-101 33.7 VS 18.5 S 77 S 75 S
93 EWBYT-97-102 26.9 VS 13.8 S 77 S 73 S
94  EWBYT-97-103 13.6 S 55 MS 77 S 54 MS
95 EWBYT-97-104 16.6 S 7.0 MS 77 S 63 MS
96 EWBYT-97-105 13.1 S 4.7 MR 77 S 63 MS
97 EWBYT-97-106 7.4 MS 13 MR 37 MR 33 R
98 EWBYT-97-107 22.4 VS 115 S 76 S 76 S
99 EWBYT-97-108 31.7 VS 16.9 S 77 S 63 MS
100 EWBYT-97-109 0 R 0 R 0 ) 0 o
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