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Genetic Analysis of Quantitative Characters by Diallel Cross in Cotton
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Faculty of Natural Resources and Life Science, Dong-A University, Pusan 604-714

Abstract

The experiment was conducted to get basic information for cotton breeding program through four-variety diallel
cross population. Additive, dominant, maternal, and reciprocal effect were observed significantly for days to
maturity. Based on the Vr-Wr graphical analysis, the characters, number of bolls per plant, boll weight, seed and lint
weight per boll, lint weight per boll, width of seed, 100-seed weight, days to flowering, and days to maturity were
found to inherit incomplete dominance, and the characters of number of bolls per plant, width of seed, number of
seeds per boll, and length of seed were assumed to inherit over dominance. The component of genetic variance
analysis for boll weight, seed and lint weight per boll, lint weight per boll, number of seeds per boll, length of seed,
and days to flowering showed that additive effects were higher than dominant effects. The narrow-sense
heritability(h’x) for boll weight, seed and lint weight per boll, lint weight per boll, days to flowering, and days to
maturity showed high values as more than 43.19%. The estimate of broad-sense heritability(h’s) value was higher
than that of h’y because of the low importance of dominance effects.
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Fig. 1. Vr-Wr graph of the four parents diallel analysis for six characters.
1: Chamen, 2: Texas wool, 3: Okra home, 4: Red leaf.
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Fig. 2. Vr-Wr graph of the four parents diallel analysis for four characters.

1: Chamen, 2: Texas wool, 3: Okra home, 4: Red leaf.
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Table 1. Analysis of variance for ten quantitative characters in the F, generation of 4X4 diallel cross in cotton

Source of variation Replication a b c d Error
Characters df 2 3 6 3 3 30
No. of bolls per plant 0.320 121317 13.730° 167107 7630 1.731
Boll weight 0.059 4723°  0480° 0.059 0.034 0.082
Seed and lint weight per boll 0.032 2.648" 0.291" 0.042 0.026 0.036
Lint weight per boll 0.005 0863 0.054" 0.017 0.023 0.008
No. of seeds per boll 0.099 13.614° 4072 1.136 3.330 1.925
Width of seed 0.067 0.124" 0.129" 0.057 0.030 0.025
Length of seed 0.071 0373° 0074 0.025 0.052 0.033
100-seed weight 1.547 24207 1.608" 0371 0.200 0.506
Days to flowering 11.898 76114 28583 10888 6833 3.095
Days to maturity 33.062" 44026 195157 134806°  20472° 1462

” Significant at the 1% level. a, additive effect; b, dominant effect; ¢, maternal effect; d, reciprocal effect.

Table 2. Estimates of genetic parameters for quantitative characters in the F, generation of the diallel cross in cotton

Character

Estimated values

Proportional values

D H; H, F E Hi/D Hy/4H: h%(%) hs(%)
No. of bolls per plant 2957 9531 7805 3549 1731 1815 0204 1226 5813
Boll weight 0668 0301 0302 009 0082 0661 0250 6985 8449
Seed and lint weight per boll 0398 0163 0173 -0040 003 0620 0265 7200 8749
Lint weight per boll 0142 0034 0034 0001 0008 0488 0250 8048  90.70
No. of seeds per boll 1288 0779 0901 -0446 1925 0378 0289 2035  27.04
Width of seed 0029 0059 0065 -0001 0025 -1282 0275 1741 4935
Length of seed 0123 0057 0049 0081 0033 0843 0214 3529 5171
100-seed weigth 0110 0276 0400 -0175 0506 -6456 3.623 1120 2446
Days to flowering 16265 20733 20154 5571 3095 1020 0243 4432 7646
Days to maturity 14565 14399 12383 9871 1462 1002 0214 4319  81.38
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