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Diallel Analysis of Grain Yield and its Components in Bread Wheat Genotypes
under Drought Stress Conditions
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Table 1: Analysis of variance for traits of wheat in diallel crosses (8 parents and 28 crosses)

Mean of square

Seed yield in plant Grain yield in panicle Numpg;ig(;:rlzin in 10\/?/2;3;?” df S0V
1.23** 0.176** 27.65** 107.16** 35 Genotype
1.41** 0.148** 132.07** 176.93** 7 GCA
1.19** 0.182** 1.55** 89.72** 28 SCA

0.03 0.004 0.89 1.35 70 Error
6.90 6.99 4.06 4.27 (%) C.V
1.18 0.81 85.21** 1.97 GCA/SCA

**: Significant at 0.01 Level
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Table 2: Additive and dominant variances, environmental variance and percent of broad and narrow-sense
heritability of studied traits in 8 parents and 28 crosses

Seed yieldin  Grain yield in Num of grain 1000-grain
plant panicle in panicle weight
0.02 -0.003 13.05 17.56 Additive variance
2 0) (95.20) (16.58)
1.16 0.18 0.66 88.37 Dominant variance
(98) (100) (4.80) (83.42)
0.03 0.004 0.89 1.35 Environmental variance
97.52 97.79 93.90 98.74 Broad-sense heritability
1.82 0 89.38 16.37 Narrow-sense heritability

*: Use Griffing method
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Table 3: Mean of 1000-grain weight for 8 parents and 28 crosses and heterosis

Sakha 8 Pishtaz Bahar  Vee/Nac Alamoot  Zagros Zarin Sardari parent
35.12 28.28 27.87 31.44 30.54 3111 13.30 38.47 Sardari
35.41 26.20 25.91 17.58 24.92 22.78 24.02 -1.12 Zarin
25.64 23.51 22.76 32.70 38.47 19.30 1.12 2.23** Zagros
27.88 25.82 30.12 31.84 19.67 18.99** 3.08** 1.47 Alamoot
20.20 29.47 23.23 21.60 11.21**  12.25** -4.96** 141 Vee/Nac
31.78 30.45 14.40 5.23**  13.09**  591** 6.70** 1.44 Bahar
34.53 16.80 14.85**  10.27**  7.58** 5.46** 5.79** 0.64 Pishtaz
30.47 10.89**  9.35** 5.83** 2.81** 0.75 8.17** 0.65 Sakha 8

**: Significant at 0.01 Level

LSD(0=0.05)= 1.64  LSD(a=0.01)=2.18
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Table 4: General and specific combining abilities of 1000-grain weight for 8 parents and 28 crosses

SCA

GCA Sakha8  Pishtaz Bahar  Vee/Nac  Alamoot  Zagros  Zarin Parent
4.62%* 0.62 -2.26*%*  -1.57** 1.10 -1.70%* -0.21 -0.35 Sardari
-1.39%* 6.93**  1.69*%*  2.49**  -6.48** -1.30%*  -2.11** Zarin
-0.96** -3.28*%*  -1.44** -1.10 7.94** 11.81** Zagros
0.37** -2.37** -0.47 4.93** Alamoot
-1.52%* -8.15*%*  5.08** -0.06 Vee/Nac
-2.42%* 4.33*%*  6.96** Bahar
-1.33*%* 5.99** Pishtaz
-2.63** Sakha 8

**. Significant at 0.01 Level SE(Sij)=0.16- SE(gi)=0.20
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Table 5: Mean of grain per spike for 8 parents and 28 crosses and heterosis

Sakha 8 Pishtaz Bahar Vee/Nac Alamoot Zagros Zarin Sardari Parent
20.39 20.79 17.20 23.10 21.19 19.17 21.40 16.96 Sardari
23.57 24.76 21.15 26.11 25.09 23.93 25.12 0.37 Zarin
22.83 23.44 20.99 25.51 24.66 23.26 -0.26 -0.94 Zagros
25.15 27.16 21.83 28.15 27.14 -0.54 -1.05 -0.86 Alamoot
27.14 26.01 21.67 28.70 0.23 -0.47 -0.80 0.27 Vee/Nac
22.40 21.48 16.42 -0.89 0.05 1.15 0.38 0.52 Bahar
24.81 25.51 0.52 -1.10 0.83 -0.94 -0.56 -0.44 Pishtaz
23.11 0.50 2.46** 1.23 0.02 -0.36 -0.55 0.36 Sakha 8

**. Significant at 0.01 Level LSD (0=0.05)=1.33 LSD (a=0.01)=1.77

Table 6: General and specific combinig abilities of grain per spike for 8 parents and 28 crosses

SCA
GCA Sakha 8 Pishtaz Bahar Vee/Nac Alamoot  Zagros Zarin Parent
-3.22*%* 0.03 -0.27 0.14 0.48 -0.67 -0.65 0.67 Sardari
0.69** -0.70 -0.21 0.17 -0.42 -0.68 0.21 Zarin
-0.23 -0.52 -0.60 0.93 -0.10 -0.19 Zagros
1.82** -0.25 1.07* -0.27 0.50 Alamoot
2.58** 0.99 -0.84 -1.19** Vee/Nac
-2.98** 1.80** 0.18 Bahar
1.01** 0.22 Pishtaz
0.32 Sakha 8
*&**: respectively significant at 0.05 and 0.01 Level SE(gi)=0.16 SE(Sij)=0.49
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Mean of grain yield per spike for 8 parents and 28 crosses and heterosis:Table 7

Sakha8  Pishtaz Bahar Vee/Nac Alamoot Zagros Zarin Sardari Parent
y1.55 1.17 -0.74 0.68 0.74 0.64 0.65 0.74 Sardari
0.93 0.93 0.77 0.80 1.23 0.62 0.63 -0.04 Zarin
1.03 0.71 0.69 1.38 1.25 0.67 -0.03 -0.03 Zagros
0.99 0.90 1.05 0.88 0.79 0.52** 0.52 -0.03 Alamoot
1.14 0.81 0.87 0.79 01.09 0.65** 0.09 -0.08 Vee/Nac
1.13 1.29 0.64 0.16** 0.34** -0.03 0.14** 0.05 Bahar
0.17 0.85 0.54** -0.01 0.08 -0.05 0.19**  0.038** Pishtaz
0.70 0.40** 0.46** 0.39** 0.24 0.35**  0.27** -0.83** Sakha 8

*&**: respectively significant at 0.05 and 0.01 Level

LSD (o = 0.05) = 0.089 LSD (o = 0.01) = 0.119

Table 8: General and specific combining abilities of grain yield per spike for 8 parents and 28 crosses

SCA

GCA Sakha8  Pishtaz Bahar  Vee/Nac Alamoot  Zagros Zarin Parent
-0.05** 0.57** 0.26** -0.09* -0.17**  -0.16**  -0.17**  -0.11** Sardari

-0.09** 0 0.06 0 -0.01 0.37** -0.14** Zarin
-0.05** 0.06 -0.20**  -0.14**  0.52** 0.35** Zagros
-0.05** -0.09**  -0.11**  0.13** -0.07* Alamoot
0 0.11**  -0.15** 0 Vee/Nac

-0.03** 0.14** 0.36** Bahar
-0.05** 0.09** Pishtaz
0.12** Sakha 8

*&**: respectively significant at 0.05 and 0.01 Level SE(gi)=0.011 SE(Sij)=10.034
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Table 9: Means of grain yield per plant for 8 parents and 28 crosses and heterosis of them with the base of mean

parents

Sakha8  Pishtaz Bahar Vee/Nac Alamoot Zagros Zarin Sardari Parent
1.93 1.92 1.93 2.75 1.89 2.47 2.58 271 Sardari
1.90 1.87 1.69 2.40 2.79 2.19 1.80 0.32** Zarin
2.87 3.13 3.58 1.75 1.73 154 0.52 0.35 Zagros
2.81 2.16 291 3.12 3.61 -0.85** 0.09 -1.27** Alamoot
3.35 3.29 2.96 2.39 0.125 -0.22 0.31* 0.20 Vee/Nac
3.56 2.62 1.68 0.93** 0.27* 1.97** -0.06 -0.27 Bahar
3.64 3.13 0.21 0.54** -1.21** 0.79** -0.59 1 Pishtaz
1.93 1.11** 1.55** 1.19** -0.04 1.14** 0.04 -0.39** Sakha 8

*&**: respectively significant at 0.05 and 0.01 Level

OA

LSD (¢ =0.05)= 0.24 LSD (a=0.01)= 0.32
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Table 4: General and specific combining abilities of grain per plant for 8 parents and 28 crosses

SCA

GCA Sakha8  Pishtaz Bahar Vee/Nac Alamoot  Zagros  Zarin Parent
-0.17** -0.52*%*  -0.65**  -0.39** 0.23** -0.65** 0.31**  0.60** Sardari
-0.36** -0.36**  -0.51**  -0.45** 0.07 0.43** 0.21* Zarin
-0.18** 0.43**  0.57** 1.27*%* -0.76** -0.80 Zagros
0.20** -0.02 -0.79** 0.22* 0.23** Alamoot
0.18** 0.55**  0.37** 0.29** Vee/Nac

-0.02 0.75** -0.10 Bahar
0.23** 0.79** Pishtaz
0.11** Sakha 8

*&**: respectively significant at 0.05 and 0.01 Level SE(gi)=0.03 SE(Sij)=0.08
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Diallel Analysis of Grain Yield and its Components in Bread Wheat Genotypes under
Drought Stress Conditions

Golparvar'®, A. R., Mottaghi?, S. and Lotfifar?, O.

Abstract

In order to compare of inheritance, combining ability, heterosis and genes action in the genetic control of 1000-
kernel weight, grain per spike, grain yield per spike and grain yield per plant in bread wheat genotypes under drought
stress conditions, an experiment was conducted on eight genotypes using fixed method 2 of Griffing. Exception mean
squares of grain per spike at specific combining ability (SCA), other traits were significant differences for general and
specific combining abilities. It states important of inheritance additive and dominance gene effects under drought stress
conditions. The GCA/SCA ratio was significant for grain per spike. For exception of grain per spike, non-additive gene
effects were more important than additive. It is concluded that genetic improvement of grain per spike under drought
stress conditions is possible at early generations by selecting from the best crosses, while selection for another traits is
better that delayed until advanced generations and increase of its heritability.

Keywords: Bread wheat, diallel crosses, drought stress, general and specific combining ability, mode of inheritance
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