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Estimation of genetic structure of grain yield and related traits in durum wheat
using diallel crossing
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Table 1. Analysis of variance for plant characteristics in seven durum wheat genotype using complete diallel crosses

(MS) s o o, KiLe

f«"”"d“" 3l5T a5 Sy plis) A 5, 3,k ey 3l Al 5 &l slaws Sl el g y3 4l sl aliw yo 4l 03 G5 S wls 5, Sles
S.0.V d.f Plant height Days to heading Fertile tiller number Grain number. spike®  Harvest index Grain number.plant™ Grain weight.spike™ Grain yield.plant™
Block 155 1 356.59™ 15.93" 0.75™ 168.96™ o™ 673.18" 1.18™ 2.76"
b 5 48 115.70™ 8.30" 155" 2199.76™ 0.01" 46.017 0.13” 547"
Genotypes
Los 48 11.5 1.05 0.15 161.03 0.001 173 0.05 0.12
Error
) 97
Total

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

r,),ac.cfﬁgmJ,L(JJTL;JL@«:,;o.i_.sjéu,ubg;,ﬂj_v e

Table 2. Estimate of genetic parameters in seven durum wheat genotype using complete diallel crosses

.wp@}&iduza-\c}h,ﬂ);)l;@ﬁ%ja\g:v-::;:s

Plant characteristics sl cliw

S5 Dl s S5 plis BESIRCEIRE Al 53 &l sl Cls e ls A 5, Al 53 &l 035 Gy 3 4l sl 05 S5 wls 3 Slas
Genetics parameters Plant height Fertile tiller number Grainnumber.spike™ Harvest index Days to heading Grain weight.spike™ Grain number.plant™ Grain yield.plant™

D 9.68 0.84 1340.10 0.009 6.73 2.61 1318.23 2.79
H, 114.35 1.67 1984.63 0.01 1.17 451 2237.45 5.62
H; 61.19 0.99 1327.40 0.01 0.67 2.98 1436.67 3.74
F 37.33 1.16 1086.22 0.008 131 2.84 1300.10 3.30
Hi-H; 53.16 0.68 621.23 0 0.50 1.53 800.78 1.88
Ho/4H, 0.13 0.14 0.17 0.25 0.14 0.16 0.16 0.17
((H/D)Y3 3.43 14 1.20 1.05 0.42 1.31 1.30 1.42
[(4DH,)Y*+F]/[(4DH,)Y2-F] 3.56 2.92 2.01 2.46 1.60 2.41 2.22 2.43
hy? 0.70 0.73 0.93 0.79 0.74 0.93 0.82 0.90
h? 0.32 0.31 0.53 0.37 0.70 0.44 0.43 0.38
Ms of Wr-Vr 32.33 0.02 6.41 0.01 0.04 0.015 31.25 0.36

A\AN
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Fig. 1. The Vr/Wr regression line for plant height in durum
wheat genotypes
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Fig 4. The VVr/Wr regression line for days to heading in durum

wheat genotypes
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Fig. 5. The Vr/Wr regression line for fertile tiller number in durum
wheat nenntvnes
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Fig. 2. The Vr/Wr regression line for grain weight. spike™ in
durum wheat genotypes
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Fig 3. The VVr/Wr regression line for harvest index in durum

wheat genotypes
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Fig. 6. The Vr/Wr regression line for grain number. plant™ in
duriim wheat aenntvnes

(Parents) .ly: (1: Masara-1, 2: Srn/Vic, 3: Aja/.../Gan, 4: Lund-6, 5: Dipper, 6: PI40098, 7: Prion-1)
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Fig. 7. The Vr/Wr regression line for grain number. spike™ in durum
wheat genotypes
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Fig. 10. Biplot graph for plant height in seven durum wheat
parents
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Fig. 12. Biplot graphs for days to heading in seven durum
wheat parents
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Fig. 8. The Vr/Wr regression line for grain yield. plant™ in durum
wheat genotypes
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Fig. 9. Biplot graph for fertile tiller number in seven durum
wheat parents
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Fig. 11. Biplot graph for harvest index in seven durum
wheat parents
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Fig 14- Biplot graphs for grain number. plant® in seven durum
wheat parents
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Fig. 16. Biplot graphs for grain yield.plant™ in seven durum

wheat parents
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Fig. 13. Biplot graph for grain weight.spike™ in seven durum
wheat parents
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Fig. 15. Biplot graphs for grain number.plant™ in seven
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Table 3. Hayman analysis for plant characteristics in seven durum wheat genotype using complete diallel crosses

(MS) o o ik
FHERSP) HEAREY
PIROWISEY 41.:.'»-:)} Gx&d\:;ﬁu
5 e 3T a5 Grain Grain Cilsy jesls AW 5, 230b aey sl Gy gl G555 415 sl Grain
S.0.V d.f weight.spike®  number.spike™ Harvestindex  Days to heading  Fertile tiller number  height Plant  Grain number.plant™ yield.plant™
Block i s 1 1.18" 168.69™ o 15.93" 0.75™ 365.59™ 673.18"™ 276"
a 6 9.27™" 6240.31" 0.04™ 43.95™ 297" 204.92™ 6128.29" 10.04™
b 21 317" 1425.54™ 0.01™ 2.81" 1.31" 83.78" 1776.10" 4.09"
b, 1 0.50™ 182.39"™ 0.03" 0.44" 266" 53.55™ 582.73"™ 0.33™
b, 6 4.46™ 1845.36™ 0.01™ 3.70™ 2.24™ 173.23" 2608.46™ 5.64™
bs 14 2.80" 1334.41™ 0.017 2.60™ 0.81" 47.60" 1504.61" 3.70"
c 6 1.95™ 495.39" 0.02" 5.63" 0.62" 43.93" 1043.62" 2.44™
d 15 5.05" 2172.70" 0.02" 2.80"™ 1.72" 153.45™ 2791.95" 6.80"
Error s 48 0.18 100.18 0.001 2.18 0.32 23.06 346.49 0.36
Total |5 97
*and **: Significant at 5% and 1% probability levels, respectively Lo s3 gy 5 0SS e o 53l dnn 35 4 e g
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Estimation of genetic structure of grain yield and related traits in durum wheat
using diallel crossing

Vanda, M.! and S. Houshmand?

ABSTRACT

Vanda, M. and S. Houshmand. 2011. Estimation of genetic structure of grain yield and related traits in durum wheat using

diallel crossing. Iranian Journal of Crop Sciences. 13 (1) 206-218. (In Persian)

A complete set of diallel crosses among seven durum wheat lines were used to study the genetics of yield and its
components. Eight traits including days to heading, harvest index, grain number.spike™, grain weight.spike™, grain
number.plant™?, plant height and grain yield.plant® were measured and recorded. Significant (P<0.01) differences
were observed among genotypes for all the studied traits. Assumptions of Jinks-Hyman method were valid for
harvest index, grain number.spike™, grain weight.spike™ and grain yield.plant™. However, for the remaining traits,
when one parent was excluded, the assumptions fulfilled. Based on the estimates of average degree of dominance
and result of graphical analysis, the gene action for days to heading, was partial dominance, while grain weight.
spike™, plant height, fertile tiller number, grain number.spike™, grain number.plant™, grain yield.plant™ and harvest
index were controlled by over dominance gene action. Hayman analysis of variance indicated that additive (a) effects
were significant for all of the studied traits, and dominance (b) effects significant for all of traits except day to
heading. Maternal effects (c) were also significant for all of traits except plant height and fertile tiller number. Broad-
sense heritability estimates ranged from 0.93 (for grain number.spike™ and grain weight.spike™) to 0.70 (for plant
height). Narrow-sense heritability estimates ranged from 0.70 (for days to heading) to 0.30 (for fertile tiller number).
The biplot indicated that entry Prion-1 had the highest GCA effect for grain weight.plant™, fertile tiller number, grain
number.plant™?, grain yield.plant™ and harvest index. However, it had the lowest GCA for plant height and days to

heading. Therefore, this genotype can be considered as suitable parent in durum wheat breeding programs.

Key words: Biplot, Combining ability, Durum wheat, Gene action and Heritability.
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