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Mixed Inheritance of Earliness and its Related Traits of Short-season Cotton under

Different Ecological Environments
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Abstract: Major gene-polygene mixed inheritance model was generated to analyze the genetics of earliness and its related traits
of short-season cotton by using six generations including earliness variety Baimian 2 (P,) and genetic standard line TM-1 (Py) in
upland cotton (Gossypium hirsutum L.), and their F,, By, B, and F, grown in the Yellow River Valley Region (Xinxiang, Henan,
Environment [ ) and Northwest Inland Region (Shihezi, Xinjiang, Environment II ), respectively. The results indicated that
major genes were always detected under two environmentsin all traits except flower and boll period as well as lint percentage.
Under two environments, optimum genetic models of growth period were identical, and the tendencies of their major gene
heritability proportion were also consistent as well as that of polygene. Although optimum genetic models of fruit branch
beginning site and boll weight under two environments were identical, the tendencies of their major gene heritability proportion
were opposite as well as that of polygene. Optimum genetic models of seedling period, bud period, flower and boll period, lint
percentage and height of fruit branch beginning site were all different under two environments. Under two environments, total
heritability tendencies of growth period, seedling period, bud period, height of fruit branch beginning site and fruit branch
beginning site were more stable than other traits, in which total heritability of growth period was always the highest of all,
indicating selection was efficient in early generations under different ecological environments, height of fruit branch beginning
site and fruit branch beginning site might be considered as credible morphologica indices to identify earliness of short-season
cotton. Under two environments, growth period, bud period and height of fruit branch beginning site were all mainly controlled
by major gene; seedling period, flower and boll period, fruit branch beginning site and lint percentage were all mainly controlled
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by major gene and polygene, respectively; boll weight was mainly controlled by polygene and major gene, respectively. To

improve breeding efficiency, single cross recombination or simple backcross should be adopted for the traits mainly controlled

by major gene, while polymerization backcross or recurrent selection to cumulate positive alleles should be adopted for the traits

mainly controlled by polygene.
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Table 1 Frequency distribution of growth period in each generation
. A BRI UK . o

B 93 99 105 111 117 123 129 135 141 147 153 159 165 171 177 Sl b2z
I P 10 2 122.17 1.40
F. 15 9 1 99.28 3.10
P, 1 1 96.50 2.24
B, 1 6 17 29 20 18 3 110.79 7.58
B, 8 68 2 5 1 97.56 4.06
F, 2 72 81 41 7 6 3 102.47 6.49
II P, 3 8 1 143.67 3.37
F. 2 15 6 2 134.32 245
P, 9 3 127.75 3.92
B, 2 4 46 24 16 6 142.63 6.12
B, 32 19 42 2 145.13 5.83
F, 25 29 60 50 22 8 1 15179 7.75
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Table 2 AIC values of different genetic models of growth period

] HE HEE ) HE [ HEE ) HHE [ I
A-1 2905.72 3150.12 B-5 3133.39 3152.85 D-4 2843.07 2878.63
A-2 3006.30 3149.74 B-6 3131.39 3150.85 E 2816.10 2800.80
A-3 315540  3150.82 C 287115 2865.40 E-1 282511 -
A-4 2939.90 3105.09 C-1 2876.52 3134.87 E-2 2836.56 3158.20
B-1 2836.71 2927.54 D 2848.31 2822.17 E-3 2846.96 3014.54
B-2 2838.49 3154.81 D-1 2841.78 2846.47 E-4 2878.40 3152.20
B-3 3065.12 3156.77 D-2 2839.78 2844.47 E-5 2880.44 3154.20
B-4 2969.59 3150.06 D-3 2867.16 2879.49 E-6 3020.14 3171.91
*3 HEHEEGEERNESERE
Table 3 Tests for goodness-of-fit about genetic models of growth period
E755 N ¥ (B | ¥ U? U7 U7 SW? D,
I E P 0.001(0.9742) 0.237(0.6263) 4.298'(0.0381)  0.1460(>0.05)  0.2322(>0.05)
F. 0.339(0.5602) 0.042(0.8372) 2.057°(0.1515)  0.1668(>0.05)  0.2152(>0.05)
P, 0.005(0.9456) 0.003(0.9596) 0.004(0.9507) 0.0853(>0.05)  0.2253(>0.05)
B, 1.819(0.1774) 1.371(0.2416) 0.291(0.5895)  0.3024(>0.05)  0.1110(>0.05)
B. 4.092'(0.0431)  5.062°(0.0245) 1.356(0.2442)  0.6300°(<0.05)  0.1621'(<0.05)
F. 0.422(0.5160) 0.534(0.4650) 0.165(0.6842)  0.1209(>0.05)  0.0677(>0.05)
if E P, 0.025(0.8737) 0.164(0.6854) 1.010(0.3150)  0.0559(>0.05)  0.1920(>0.05)
F. 0.554(0.4565) 0.059(0.8074) 3.644(0.0563)  0.2387(>0.05)  0.2279(>0.05)
P, 0.001(0.9815) 0.018(0.8933) 0.200(0.6551) 0.0659(>0.05)  0.2125(>0.05)
B, 0.102(0.7500) 0.030(0.8630) 3.704(0.0543) 0.2434(>0.05)  0.1327(>0.05)
B, 0.606(0.4361) 0.792(0.3734) 0.296(0.5864) 0.1876(>0.05)  0.1114(>0.05)
F, 0.799(0.3714) 0.812(0.3676) 0.020(0.8871) 0.1516(>0.05)  0.0806(>0.05)

. FRTE 0.05 K B3 U2, U2, U2, 5 K5 5, W2 Smirnov K55 ; D, Kolmogorov #:5 ,
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