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Evaluation of Tolerance to Yellow Rust Disease in Some Selected Bread Wheat
Cultivars
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1-(Ys/Yp)

SSI = Stress Susceptibility Index = 1-(¥s/ 7o)

YsxYp
STI = Stress Tolerance Index = ? (Fernandez 1992)

(Fisher and Maurer, 1978)

TOL = Tolerance Index = Yp - Y s (Rosielle and Hamblin, 1981)

+Ys

.. Yp
MP = Mean Productivity =

(Rosielle and Hamblin, 1981)

GMP = Geometric Mean Productivity = ./ Y X Y'S (Fernandez 1992)

Ys
YSI = Yield Stability Index = E (Bouslama and Schapaugh, 1984)

Ys
YI = Yield Index = g (Gavuzzi et al., 1997)

Yp—Ys
PYV = Percentage yield variations of each cultivar = [(py—p)] X 100

SI = Stress Intensity = [1 — ( YS/ Yp)] (Fisher and Maurer, 1978)
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Table 1. Analysis of variance for grain yield in non-stress and stress of yellow rust
disease conditions (2015&2016)

&33T ey MS Sl e Kl

Sl et aie Df. a¥ ¥4
S.0.V. 2015 2016
Stress (S) o 1 3958153.6  32855914.0
Error s 4 155751.4 137145.3
Cultivar (C) 5 19 3952075.57  7016762.7"
SxC SRS 19 520051.37  947899.8"
Error [ 76 507547.7 296227.0
C.V. (%) R R E 3t 11.79 11.81

*%*: Significant at the 1% probability level.
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Table 2. Wheat cultivars response to yellow rust disease, grain yield yield reduction (%)
in Neishabour station (2016)

Lg)kﬁhilﬁ):(J&A):r)f}l:f)dl::ﬂ‘a

_ o el sty Grain yield (Kgha™) in disease condition

Wheat cultivars g5 pll Response MGY PYR PTGWR
High Severity VL Sl

Roshan ReX3) 70S 2667 -37.2 -18.29
Inia ! 508 4031 -12.6 -6.35
Toos > 60S 4106 -25.1 -11.87
Alamot =z 50S 3394 -22.3 -6.46
Neishabour oplis 508 4656 -13.8 -1.75
Kavir 2 50S 4914 -16.1 -6.01
Shahriar B ) 60S 2822 -52.3 -11.38
Sardari ol 80S 1539 -57.9 -29.66
Bolani Y 100S 414 -86.3 -50.68
Moderate Severity Lo e S

Sistan Obws  40MS 4225 21.5 -4.64
Tajan Nad 40MS 4189 -2.5 -1.45
Alvand Sl 40MS 3853 -17.0 -8.36
Low Severity oSl s

Chamran Ol o 10MS 4258 -5.9 -3.47
Sirvan Ol g o 10MR 5178 -15.0 -9.35
Bahar S\ 20MS 5697 9.0 -4.37
Shiroodi G2 30MS 5425 -7.3 -3.48
Shiraz Bl 20MS 5031 -16.2 -4.56
Bam ~ 5SMR 4903 -16.8 -9.34
Zarrin 33 30MS 5217 0.9 1.17
Ofogh F  10MS 5178 -13.2 -2.76

MGY = Mean grain yield = 5 Slos SiLs
PYR = Percentage of yield reduction compared to the check cultivar
(;éjﬂf)}-’qrj)&m)»qu;_,&; Sl s
PTGWR = Percentage of thousand grain weight reduction compared to the check cultivar =

(3507 s o5 Oled) Al 4y o il 158 035 22157 Loy

AAnl
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Table 3. Combined analysis of variance for grain yield and thousand grain weight in
non-stress and stress of yellow rust disease conditions (2015 to 2016)

33T 4y MS Sl oSl
4l :jgl.u— als 5 03

S.0.V. S e df. Grain yield 1000 grain weight
Year (Y) Jl 1 80268040.1" 3281.2"
Stress (S) oA 1 39047506.8" 942.5™
Y xS i x Jl 1 3450242.4” 23.7°
Rep(YS) Loe 5 Jle 0555 5SS 8 96068.4™ 1.9™
Cultivar (C) o 19 5506897.9" 156.6"
Y xC Jlex 43, 19 2488283.7" 13.5™
SxC PR 19 666702.5" 28.6"
YxSxC % A5 x Jl 19 328854.9™ 26.6"
Error ks 152 227688.2 3.7
C.V. (%) Sl b 3 11.84 4.87

o )3 ) 50 Jloiml g 3 Jls ine it s

Jls gne oS

*and " : Significant at the 5% and 1% probability levels, respectively.

ns: Not- significant
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Table 4. Mean grain yield (kgha'l) of wheat cultivars under stress and non-stress of

IAY Jlo o o led (FF-Y a0y 9 Jlgb (801 s dloxa’

= & o
53555 Solew A3

yellow rust conditions

&l JJQ».; J:i’\':‘
) Sola Ll 5 55 Solew 05k Lol Sl Ao
Cultivar (e MCYS MCYNS Yield reduction (%)
Bahar Sl 4602.4a-g 5121.0ab 10.13
Ofogh 3! 4444.7a-h 5026.8abc 11.58
Sirvan Olg o 4379.7a-h 5172.0a 15.32
Zarrin RIS 4273.3b-h 4429.3a-h 3.52
Shiroodi §39 4255.4¢c-h 4702.4a-f 9.51
Shiraz S s 4169.0c-i 4911.7a-d 15.12
Neishabour oplis 4071.1d-1 4794 3a-¢ 15.08
Kavir 25 4048.6d-i 4822.3a-¢ 16.04
Chamran Ol o 3989.6e-j 4383.6a-h 8.99
Tajan oS 3909.41j 4146.1d-i 5.71
Bam ~ 3872.2fj 4600.1a-g 15.82
Sistan Ol 3833.3fj 4591.1a-g 16.50
Alvand L) 3686.8h-j 4360.2a-h 15.44
Inia L 3580.7h-k 4091.7c-i 12.49
Alamot O sadl 3357.6i-1 4073.2d-i 17.57
Toos o 3333.6i-1 4377.3a-h 23.84
Shahriar BIgYR 2827.8kl 4783.5a-¢ 40.88
Roshan ) 2626.31 3744.1g-j 29.86
Sardari Sol> 1874.4m 3326.0i-1 43.64
Bolani SV 1388.6m 3203.9jkl 56.66

I s gre Dol 70 Jlezs cla.» BY) Q,(J\: Slaals L= 0503 el palie oy b g o 5 ckgh;xi}l:»
Means, in each calumn, followed by similar letter(s) are not significantly different at the
5% probability level- Using Duncan’s Multiple Range Test.

MCYNS = Mean grain yield of wheat cultivars under non-stress condition.
MCYS = Mean grain yield of wheat cultivars under stress condition.
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Table 5. Estimated indexes of susceptibility and tolerance based on mean grain yield of

wheat cultivars under stress and non-stress of yellow rust disease in Neishabour station
(2015 - 2016 cropping season)

Stress indexes under disease condition

Cultivar #, SSI  TOL STI  MP GMP  YSI YI PYV
Zarrin o5 019 15594 096 435131 435061 0965 1.18  3.52
Tajan o5 031 23661 082 402775 402601 0943 108  5.71
Chamran Oer 049 39400 0.89 418658 418195 0910 1.10  8.99

Shiroodi w5 052 447.03  1.02 447893 447335 0905 1.17 9.51

Bahar e 056 51867 120 4861.69 485477 0.899 127  10.13
Ofogh S 064 58206 1.14 473575 472680 0.884 1.23  11.58
Inia Wl 0.69  511.03 0.75 3836.21 3827.69 0.875 099 1249

Neishabour sl 0.83 72319 099 443271 441794 0.849 1.12 15.08

Shiraz Jxs 083 74264 1.04 454035 452514 0.849 1.15 1512
Sirvan Oy~ 0.84 79225 1.15 477585 475939 0.847 121 15.32
Alvand L4 0.85 67339 0.82 402350 4009.39 0.846 1.02 1544
Bam ~ 087 72786 091 4236.15 422049 0.842 1.07 1582
Kavir »5 0.88 773.64 0.99 443543 441853 0.840 1.12  16.04
Sistan ke 091 75775 090 421221 419513 0.835 1.06 16.50
Alamot sl 097 0 71556 0.70 371542 3698.15 0.824 093  17.57
Toos ~¥ 131 1043.67 0.74 385544 381997 0.762 092 23.84
Roshan o 1.64  1117.89 0.50 3185.19  3135.77 0.701 0.72  29.86
Shahriar Sbas 225 195572 0.69 3805.64 3677.86 0.591 0.78  40.88
Sardari Sols e 240 145158 032 260024 2496.89 0.564 0.52  43.64
Bolani SYs 311 181528 0.23 229625 2109.25 0433 038  56.66

SSI = Stress Susceptibility Index = 25 4 Cuuluo asLa

TOL = Tolerance Index = Jas e>Li MP = Mean Productivity = (0 ¢ Ji;u oele
STI = Stress Tolerance Index = 25 4 Joss jeslo

GMP = Geometric Mean Productivity = (g0 g olia vau

YSI = Yield Stability Index = 5 Shes (g, esls, YI = Yield Index = 5 Shee o5 ls
PYV = Percentage yield variations of each cultivar = oA Slae Ol o deoys
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