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Evaluation of tolerance to leaf rust disease in some selected bread wheat genotypes
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Abstract
Tolerance to diseases is, the plant's ability to produce good yield even when the plant is infected by pathogen. In fact tolerant plants

are susceptible to the pathogen but not destroyed by pathogens and generally little damage is caused on the plant. In this study, the tolerance
of 20 wheat genotypes was evaluated against leaf rust. The effect of leaf rust on yield was evaluated in severe disease (stress) conditions and
in protected from disease conditions (the controls) in Ahvaz area. The mean percentage of yield reduction caused by leaf rust was 25.2%
over all genotypes. The range of yield loss was varied from 7 to 46 percent. The lowest yield loss due to the leaf rust, ranged from 6 to 16%
in Shirodei, Aflak, Sirvan, Shiraz, Inia and Ofogh cultivars indicating their highest yield stability to leaf rust. Based on these data, the highest
yield loss ranged from 30 to 50% in Bolany, Neyshabur, Toos, Alvand, Roshan, Star, Shahriar and Veerynak cultivars with the lowest yield
stability. The cultivars Kavir, Shahriar, Roshan, Toos, Veerynak, Bahar, Bolany, Alvand and Ofogh were susceptible to leaf rust. Ofogh and
Bahar with 16.52% and 21.8% yield loss respectively, were the most tolerant cultivars of this group.
Key words: Leaf rust, Loss of yield, Tolerance to disease, Wheat.
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STI = Stress Tolerance Index = (Fernandez, 1992)

TOL= Tolerance Index = Yp - Ys (Rosiellev and Hamblin, 1981)

MP = Mean Productivity=""-"" (Rosiellev and Hamblin, 1981)

GMP = Geometric Mean Productivity =,/Yp X Ys (Fernandez,1992)

YSI = Yield Stability Index = :—; (Bouslama and Schapaugh, 1984)
YI = Yield Index = ? (Gavuzzi et al., 1997)

PYV = Percentage yield variations of each cultivar =[(ypy;pys)] X 100
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Table 1. Wheat genotyp reactions to leaf rust in 2015 to 2016 in

Ahvaz station

Wheat genotypes 2015 Wheat genotypes 2016

1 Neyshabur 508 Neyshabur 508

2 Kavir 80S Kavir 90S

3 Shirodei 10MS  Shirodei 508

4 Shiraz 40MS  Shiraz 508

5 Shahriar 80S Shahriar 708

6 Sistan 40MS  Sistan 508
7 Sirvan 0 Sirvan 308

8 Star T™MS Star 5MS
9 Aflak 5MS Aflak 20R
10 Roshan 60S Roshan 90S
11 Chamran 30MS Chamran 508
12 Toos 708 Toos 60S
13 Veerynak 60S Veerynak 708
14  Bahar 30MS Bahar 60S
15 Bolany 80S Bolany 80S
16 Bam 508 Bam 508
17  Inia 308 Inia 50MS
18  Alvand 60MS  Alvand 60S
19  Ofogh 30S Ofogh 70S
20  Chamran 2 10MS  Chamran 2 20MS
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Table 2. Combined analysis of variance for grain yield in non-stress and stress of leaf rust condition (2015 to 2016)

Ol ks e s3l31 4 Sl o g goms ey o 5Kl
S.0.V Degrees of Freedom Sum of Squares Mean Square
Year Jl 1 22503862.84 22503862.84™
Stress (O%) e 1 62384226.34 62384226.34™

YS JLx O 1 8144218.84 8144218.84™
Rep(YS) O 5 dle 05 LIS 8 1916803.03 239600.38"
Genotype G5 19 27525069.55 1448687.87"

YG Jlx o5 55 19 19722392.41 1038020.65™

SG Oex S 535 19 13250524.25 697396.01"

YSG Jlx x5 535 19 5660097.75 297899.88"
Error (1> 152 18340270.30 120659.67
Total 239 179447465.3

CV=11.08% ¢** Significant at 1% 7\ Cla.« 03l e ®E

OYAY-I¥ae ol cldle) losgd K slew 5 Jlew b Ll 5 53 8 3o (’J.;f slacs 55 als 5 Shee dla 55 Sl anlis -¥ J g
Table 3. Mean comparison grain yield of wheat genotypes in both condition under non-stress and

stress of leaf rust (2015 to 2016 cropping seasons)

s, f.\:f s g5 s 3 Shas Kl wls Ll 059
NO Wheat genotypes Mean grain yield (tha™) 1000 grain weight(g)
1 Ofogh 3894.4a 33hi
2 Aflak 3845.1ab 38c
3 Bahar 3798.9abc 35fg
4 Alvand 3738.1abed 34gh
5 Star 3708.3abcd 42b
6 Neyshabur 3619.6abcd 37cde
7 Sirvan 3593.9abed 43a
8 Veerynak 3535.6abed 34ghi
9 Sistan 3482.1abcde 38cd
10 Chamran 3377.1abede 38cd
11 Chamran 2 3334.6abcde 37cde
12 Bam 3283.3bcde 35fg
13 Toos 3276.1bcde 29j
14 Shiraz 3230.9cdef9 33hi
15 Inia 3187.8defg 34ghi
16 Kavir 3187.6defg 32i
17 Shahriar 3150.6defg 29j
18 Shirodei 2947.0efg 37de
19 Bolany 2713.9fg 29j
20 Roshan 2665.2G 36EF
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Table 4. Mean comparison grain yield of wheat genotypes in both condition under non-stress and
stress of leaf rust (2015 to 2016 cropping seasons)

s 8 Slews
without leaf rust under leaf rust
e e e 0t
Wheat genotypes can graip vie 000BEAI  Wheat genotypes  Mean graip vie 1000grain
Alvand 4631.0 38.4 Aflak 3706.9 38.4
Neyshabur 4550.8 41.7 Ofogh 3543.7 31.1
Star 4397.9 43.9 Sirvan 3448.8 40.5
Bahar 4263.5 38.1 Bahar 33343 31.7
Ofogh 4245.1 353 Shiraz 3093.1 28.9
Veerynak 41534 37.4 Sistan 3084.4 33.5
Toos 4110.7 32.6 Star 3018.7 39.4
Aflak 3983.4 38.0 Inia 2973.6 32
Sistan 3879.8 424 Chamran 2935.3 353
Chamran 2 3828.2 39.7 Veerynak 2917.9 304
Chamran 3819.0 40.3 Shirodei 2857.2 34.6
Bam 3752.1 39.8 Alvand 2845.2 29.6
Sirvan 3738.9 46.0 Chamran 2 2841.0 347
Shahriar 3724.6 32.1 Bam 2814.5 30.1
Kavir 3697.8 36.0 Neyshabur 2688.4 33
Bolany 3525.0 35.1 Kavir 2677.4 28.9
Inia 3402.0 35.7 Shahriar 2576.5 255
Shiraz 3368.7 36.3 Toos 2441.6 255
Roshan 3221.7 40.2 Roshan 2108.8 32.1
Shirodei 3036.8 38.6 Bolany 1902.9 23.1
3 Golew O35 5 Slosed K55 Golew b 53 o8 55 08 Gl 55 wils 3 Shee (ke =0 g
(OTAr=1¥40 ely3 sbadle) Lol & Jeos 5 Cnnla slayaxls
Table 5. Mean grain yield of wheat genotypes in both condition under non-stress and stress of leaf rust
and their susceptibility and tolerance indices (2015 to 2016 cropping seasons)
Wheat genotypes Stress indexes under disease condition
SSI TOL STI MP GMP YSI YI PYV
1 Shirodei 0.23 179.61 0.58 2946.97 2945.60 0.94 0.99 5.9145
2 Aflak 0.27 276.50 0.99 3845.14 3842.65 0.93 1.28 6.9413
3 Sirvan 0.31 290.11 0.86 3593.89 3590.96 0.92 1.19 7.7592
4  Shiraz 0.32 275.67 0.70 3230.89 3227.95 0.92 1.07 8.1831
5 Inia 0.50 428.44 0.68 3187.78 3180.57 0.87 1.03 12.594
6  Ofogh 0.65 701.39 1.01 3894.36 3878.54 0.83 1.23 16.522
7  Sistan 0.81 795.39 0.80 3482.14 3459.35 0.79 1.07 20.501
8  Bahar 0.86 929.25 0.95 3798.88 3770.35 0.78 1.15 21.795
9  Chamran 0.92 883.72 0.75 3377.14 3348.11 0.77 1.02 23.14
10 Bam 0.99 937.61 0.71 3283.31 3249.66 0.75 0.97 24.989
11 Chamran 2 1.02 987.22 0.73 3334.61 3297.87 0.74 0.98 25.788
12 Kavir 1.09 1020.39 0.66 3187.64 3146.54 0.72 0.93 27.594
13 Veerynak 1.18 1235.50 0.81 3535.64 3481.25 0.70 1.01 29.747
14 Shahriar 1.22 1148.11 0.64 3150.56 3097.82 0.69 0.89 30.825
15 Star 1.24 1379.28 0.89 3708.31 3643.61 0.69 1.04 31.362
16  Roshan 1.37 1112.89 0.45 2665.22 2606.49 0.65 0.73 34.544
17 Alvand 1.53 1785.78 0.88 3738.11 3629.91 0.61 0.98 38.561
18  Toos 1.61 1669.17 0.67 3276.14 3168.05 0.59 0.84 40.605
19 Neyshabur 1.62 1862.39 0.82 3619.64 3497.81 0.59 0.93 40.924
20  Bolany 1.82 1622.11 0.45 2713.94 2589.92 0.54 0.66 46.017

SSI = Stress Susceptibility Index = %5 4 Comlo= 25L5 ; TOL = Tolerance Index = Jo=5 ,25L%; STI = Stress Tolerance Index= ,25L%
o5 4 Jex5 3 MP = Mean Productivity= (s, 30 4 u-:-<-’\:ﬁ 2> ; GMP = Geometric Mean Productivity =(s ; gs ¢ s u.:f.:l_:» ; YSI = Yield
Stability Index = 5 Slas (g Il yesli; YI=Yield Index = 5 Slos 253 ; PYV = Percentage yield variations of each cultivar = &l a5 Js )3
o A3 Shes
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