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Heritability study of important bread wheat agronomic traits under drought stress
condition using generation mean analysis of RoushanxKavir cross
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ABSTRACT

Due to Cereal are affected by drought stress in their lifetime. In order to study gene action of bread wheat under
drought stress condition, a generation mean analysis was performed using F;, F, and F; generations derived from
Roushan and Kavir. Generation mean analysis was performed based on joint scaling test. Genetic parameters
including additive effect (d), dominance effect (h), additivexadditive epistatic effect [i] and dominancexdominance
effect [I] were calculated for number of tillers, plant height, awn length, spike length, peduncle length, grain number
per spike, grain number per plant, flag leaf length and grain yield. Dominance effect was more important than
additive for most of evaluated traits, Therefore, for these traits selection should be made in later generations till
desirable genes are fixed. Furthermore, additivexadditive epistasis effect, [i], was more important than
dominantxdominant effect, [I]. Broad sense heritability for evaluated traits ranged 0.52 to 0.95. While it was ranged
0.32 to 0.76 for narrow sense heritability. Positive heterosis was observed for all traits. selection in later generation in
the segregating populations can be effective to improve yield under drought stress condition.

Keywords: drought stress, gene action, hetrerosis.
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Table 1. Analysis of variance for generations derived of RoushanxKavir cross

MS
S0V df Number  Plant Awn Spike  Peduncle  Flag leaf  Flag leaf Grain Grain Grain
o of height  length  length length length width number number  Yield
tillers (cm) (cm) (cm) (cm) (cm) (cm) per spike  per plant (gr)
Block 1 0.084 3.43™ 048™ 0.023™  13.94™ 0.06"™ 0.83™ 49.95™ 10512™ 252"
Generation 4 7.8 3334 68" 2.35" 84.64™ 30.68™ 0.69" 37157°  13774™ 3137
Error 4 141 16.67 0.95 0.15 2.28 0.57 0.69 39.48 4095 4.8
CV (%) 12.84 4.18 25 34 3.74 3.97 44.03 10.44 17.22 14.21

)
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* ** ns: Significant at 0.05, 0.01 probability levels and non- significant, respectively.
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Table 2. Means and comparison of means based on Duncan test at 0.05 probability level and standard error in
different generations derived of RoushanxKavir cross

Traits Py P, F. Fa Fs
Number of tillers 9.65+5.0° 574%20° 8.43+4.1° 1259+ 6.2° 10.44+57°
Plant height 110.87+4° 75.74+5.2° 100.65 + 4.5° 101.12 +11.3° 99.28 +15.6°
Awn length 1.23#0.5°¢ 6.22+1.3° 41007 354+7.9% 2.99 £1.9™
Spike length 10.65+ 1.2° 10.24 +1.3° 12.79 £ 0.92 12.07+1.7° 11.06 +1°
Peduncle length 40.80+2.0° 29.7+9.0° 428+24° 40.77 +6.3° 39.88 +7°
Flag leaf length 17.47+2.4° 18.34+4.1° 22.1845.21° 17.89+5.1™ 18.93+4°
Grain number per spike  43.93+8.6° 71.65+14.8° 68.92 +16.5° 63.2+6.97° 55.7 £15.7%
Grain number per plant ~ 320.6 + 180° 269.52 +125.3%  426.64 +198.5% 47494 +2189% 41548 £ 2565
Grain yield 13.57 +8.1° 1153 +53" 20.23+9.6° 16.84 £ 8.3% 15.98 +10.4%
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Table 3. Estimates of means, genetic components and Standard error of different traits based on joint scaling test and
the best model

Traits M [d] [h] [i] [ X2

Number of tillers 5.47£1.84 1.96+0.73 25.49+1.34 222198  22.54+7.87 -
Plant height 98.73+0.43™ 17.56+0.96" 2.20+1.69™ -5.42+1.05™ - 0.68™
Awn length 2.62+0.09" -2.50£0.20" 1.48+0.34" 1.10£0.22™ - 0.02"
Spike length 10.430.09™ 0.21+0.25™ 2.54+0.34" - - 3.48™
Peduncle length 38.9240.23™ 9.85+0.57™ 3.840.917 - - 0.1
Flag leaf length 22.11+1.59" -0.44+0.65™  -16.94+8.11" 4.20£1.71" 17.0247.3" -
Grain number per spike 53.44+1.34™ -11.67+2.117 9.0745.35™ - - 0.09™
Grain number per plant 395.64+16.83"  12.09+29.3"  79.37+67.28™  87.03+33.8" - 2.4
Grain yield 14.22+0.65" 1.68+1.22" 7.00£2/59" - - 4.34"
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*, ** ns: Significant at 0.05, 0.01 probability levels and non- significant, respectively.
m: mean, [d] sum of additive effects, [h] sum of dominance effects; [i] sum of additive additive effects, [I] sum of dominance dominance effects.
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Table 4. Estimates of components of variance and degree of dominance for various traits of RoushanxKavir cross

Traits D H E VH/D
Number of tillers 24.00 56.00 12.04 1.53
Plant height 256.00 128.00 8.74 0.71
Awn length 4.00 0.00 0.76 0.00
Spike length 5.50 3.00 0.30 0.00
Peduncle length 64.00 64.00 4.26 0.74
Flag leaf length 256.00 0.00 116.24 1.00
Grain number per spike 81920.00 32768.00 12323.08 0.63
Grain number per plant 416.00 96.00 43.54 0.48
Grain yield 10.00 20.00 5.08 1.41

Zedlé &2y WHD oo S E dagyy codle SIH dagyy ialil 31D
D: additive effect; H: dominance effect; E: environmental effect; VH/D: Degree of dominance
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Table 5. Estimates of broad-sense and narrow-sense heritability and additive variance, dominance variance,
environmental variance, Heterosis (Mean parents and High parents) and Inbreeding depression

Traits h? h? ol o} o} Iy Hp H,

Number of tillers 0.68 0.32 12 14 12.04 49.34 9.53 -12.69
Plant height 095 0.76 128 32 8.74 0.47 7.87 -9.22
Awn length 072 0.72 2 0 0.76 -13.78  10.22  -34.03
Spike length 092 0.72 2.75 0.75 0.3 -5.63 22.48 20.11
Peduncle length 092 061 32 16 4.26 -4.77 8.96 -12.26
Flag leaf length 052 052 128 0 116.24 -9.13 11.27 10.8

Grain number per spike 0.8 0.67 40960 8192 12323 -8.29 19.21 -3.81
Grain number per plant 084 0.75 208 24 43.54 11.32 38.25 33.04
Grain yield 066 0.33 5 5 5.08 -16.74  61.18 49.09

OSlbs & Comd (65 S 90 Hy (aezme (lls io? ke (ulls ol (salE lls il wsosat il h? (seges g piysdls ih?
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h§: Broad sense heritability, hﬁ: Narrow sense heritability, Ué: Additive variance, ‘75«: Dominance variance, O—é: Environmental variance, Hy:

mid-parent heterosis, Hi: High-parent heterosis, I,: Inbreeding depression.
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