Genetic analysis of different traits in maize using diallel cross analysis
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Table 1. Preliminary analysis of variance in 8x8 daillel maize crosses in F;

) Mean Squares e o Kk
= e @357 O/ ) ails 5 Shas 268 S0gb b slagoy  wls¥™or O3y I s als Casy ol sy poals sl «ls Gas I Jsb S g5l I sl > g S NRR,
S.O.V. df. Grain/yied Days to 300 Kernel No. of Kernel Kernel Length Plant height Ear height Ear No. of
(t/h) Tasseling weight row/ Ear No./ row depth  of ear diameter Leaves
Replication 1 <& 2 167.649** 69.02** 1292.74** 9.24™ 300.13**  0.451** 34.48** 6837.43** 1739.98**  2.46** 17.92**
Genotype  (ss5 63 21.94** 17.74%* 256.65** 15.60** 122.56** 0.029** 16.34** 1341.21**  790.73**  0.386** 1.19**
Error L= 126 4.756 2.994 66.905 3.229 15212  0.013 2.801  203.672 80.673 0.091 0.286

** and *: Significant at 1% and 5% by the test, respectively.

ns: Non-significant.
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Table 2. Results of validity test for Hayman Hypotheses
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Sliw Osaw S5 ca i 12 o057 D=0 o457 b=1 &7 s Cod ol
Traits Regression coefficient Test for t? Test for b=0 Test for b=1 Deleted parent(s)
Grain yield (t/h) O/ ) ails 5 Shee B=0.663 + 0.143 1.743 4.627 2.356 6-8-1
300 Kernel weight PHEWSWINE Y B=0.718 + 0.229 0.31 3.134 1.232
Number of row/ Ear I s wils (s y sl B=0.912 + 0.207 0.214 4.402 0.426
Kernel No./ Row sy 53 4ils sl B=0.613 + 0.233 0.755 2.632 1.659
Kernel depth §l5 Gas B=0.650 + 0.147 1.595 4.424 2.378
Length of ear N dsb B=0.776 + 0.221 0.352 3.518 1.017
Ear diameter Iy ks B=0.856 + 0.149 0.451 5.750 0.968
Ear height IS plis | B=0.623 + 0.240 0.672 2.595 1.568 4
Plant height S gl B=0.788 + 0.153 0.93 5.152 1.383 4-7
Number of leaves &K slaws B=0.60 + 0.235 0.658 2.556 1.703
Days to tasseling b IS b b 5y sl B=0.54 £ 0.188 1.279 2.943 2.372
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Table 3. Some genetic parameters and ratios estimated from the 8x8 diallel crosses in maize

el /s als s Shes 09 osb B, als Casy sldw 55 4ls slaw e Jsb ) ) ks sl
Traits/ O/ o) 4ls ¥ &b £ IN 53 Cassy &l IN I Sy IN &£,
Parameters  Grain/yied 300 kernel Days to No. of row/ Ear Kernels Kernel  Length of Ear Plant Ear No. of
(t/h) weight tasseling No./row depth ear height height diameter Leaves
D 2.97"™ 159.93* 6.77* 13.05* 53.06* 0.0024"™ 4.89* 229.68* 52.62™ 0.17* 0.63*
S.E (D) 1.62 14.03 0.7 1.04 8.67 0.0012 1.03 45.86 45.47 0.02 0.07
F 0.61™ 139.53* -2.11"™ 9.26* 75.42* -0.0032™ 3.44"™ 19.65"™ 35.94™ 0.05™ 0.35*
SEE(F) 4.04 33.15 1.66 2.46 20.81 0.003 2.47 110.01 111.09 0.04 0.17
H; 23.04* 167.26* 4.16* 9.13* 127.14* 0.0032"™  13.78* 503.9*  1759.98* 0.18* 0.36*
S.E. (Hy) 4.36 32.25 1.62 2.4 20.88 0.003 2.48 110.4 115.43 0.04 0.17
H, 21.88* 68.27* 3.66* 6.48* 91.47* 0.0056*  11.51* 475.63* 1631.11* 0.16* 0.13™
S.E. (Hy) 3.96 28.06 141 2.08 18.4 0.0026* 2.18 97.28 103.12 0.03 0.15
h? 33.73* 2.25™ 1.04"™ 5.7* 167.16* 0.305* 25.86* 1520.53* 4649.12* 0.27* 0.11™
S.E () 2.67 18.82 0.94 14 12.36 0.0018 1.47 65.34 69.41 0.02 0.09
E 1.41* 21.95* 0.91* 0.73* 5.42" 0.005* 0.85* 26.36™  63.93* 0.03* 0.16*
S.E. (E) 0.66 4.68 0.23 0.35 3.07 0.0004 0.36 16.21 17.19 0.005 0.02
Hi-H, 1.160 98.990 0.500 2.650 35.670 -0.002 2.270 28.270  128.870 0.020 0.230
[H./D]* 2.79 1.02 0.78 0.84 1.55 1.15 1.68 1.48 5.78 1.03 0.76
Ho/4H, 0.237 0.102 0.220 0.177 0.180 0.438 0.209 0.236 0.232 0.222 0.090
KD/KR 1.077 2.488 0.668 2.473 2.698 0.268 1.530 1.059 1.194 1.333 2.162
h%H2 1.542 0.033 0.284 0.880 1.827 5.446 2.247 3.197 2.850 1.688 0.846
R (W+V.Y)) -0.894 0.648 -0.045 -0.812 -0.872 -0.849 -0.825 -0.849 -0.889  -0.849 -0.412

**and *: Significant at 1% and 5% by the test, respectively.

ns: Non-significant.
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Genetic analysis of different traits in maize using diallel cross analysis
Choukanl, R., H. Abtahi’ and E. Majidi Hervan®

ABSTRACT

Choukan, R., H. Abtahi and E. Majidi Hervan. 2007. Genetic analysis of different traits in maize using diallel cross

analysis. Iranian Journal of Crop Sciences. 8 (4): 343-356.

In order to determining and identification of the nature of gene action in inheritance of different traits, 56
genotypes (crosses and reciprocals) developed from diallel crosses of eight maize inbred lines along with parents
were evaluated for important quantitative traits using randomized compelet.block design with three replications
in the Experimental Field Station of Seed and Plant Improvement Institute, in.2005 cropping season. Diallel
analysis revealed the presence of over-dominance gene action in.controlling grain yield, kernel number per ear
row, kernel depth, ear length, plant height. Genes with partial dominance action were revealed in controlling
number of rows per ear, numer of leaves and days to tasseling, while genes controlling 300 kernel weight and ear
diameter showed dominant effects. Graphic analysis showed that for early reproduction stage, and increasing the
grain yield, member of rows per ear and kernel number per row; length and diameter of ear, leaf number, plant

height, dominant genes ware involved, while, for 300 kernels weight, recessive genes were effective.

Key words: Maize, Diallel cross, Gene action; Heritability, Dominance, Over-dominance.
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