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Studies on Relationship between Genetic Distance of Parents
and Heterosis in Insect Resistant Transgenic Hybrid Cotton

TANG Wen-wu'> WU Xiudan'> HUANG Yingjin®

(1. College of Biology Zhaoqing University Zhaoqing 526061 China; 2. College of Agronomy Jiangxi
Agricultural University Nanchang 330045 China)

Abstract: Thirty cross combinations were made between six supper fiber varieties and five insect resistant
transgenic varieties. The relationship between genetic distance of parents and mid — parent heterosis were ana—
lyzed. The result showed that the genetic distance among 11 cotton cultivars ranged from 0. 72 to 8. 32 with an
average genetic distance of 4.38. The genetic distances among cotton varieties with different geographical ori—
gins and phenotype were high. Eleven cotton varieties were classified into five clusters by the cluster analysis.
The positive correlation between genetic distance of parents and fiber strength heterosis was significant at a lev—
el of 0.05. The negative correlations between genetic distance and mid — parent heterosis were found for growth
period bolls per plant boll weight lint percentage and lint yield. The positive correlations between genetic
distance and mid — parent heterosis existed for plant height fruit branches per plant seed index fiber length
and macronaries. But the correlations of above traits were not significant statistically.
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Tab.1 Eigenvalues and eigenvectors of selected principal components

Project Variations source A A, A Ay
Eigenvalue 4.78 2.91 1.61 1.11
/% Percentage of cumulative ~ 39.87 64.13 77.59 86.82
Eigenvector Plant height «, 0.38 0.08 -0.20 -0.04
Gross period x, 0.28 0.19 0.29 0.18
Fruit brancnes per plant x, 0.20 -0.46 0.10 0.17
Bolls per plant x, 0.36 -0.31  -0.15  -0.13
Boll weight « 0.05 0.41 0.12 0.61
Seed index x, 0.13 0.50 -0.07 0.10
Lint percentage x, -0.17  -0.10 0.62 -0.18
Seed cotton yield x 0.43 -0.09  -0.08 0.17
Lint yield x, 0.41 -0.14 0.15 0.12
Fiber length x,, 0.33 -0.04 0.35 -0.07
Fiber strength x,, 0.18 0.32 0.41 -0.47
Marcronarie value x,, -0.24  -0.28 0.34 0.48
1 (M) 4.78 39.87% .
N 0.43.0.41
. (M) 2.91 24.26%
N N N 0.41.0.50. -0.46. -0.31 o
. (A3) 1.61 13.45% . .
N 0.62.0.35.0.41.0. 34
. () 1.11 9.23%
0.61 o
2

Tab.2 Genetic distances of cultivars determined by cultivar phenotype

Cenetic distance A, A, A, A, A, Ag A, Aq A, Ay,
A, 3.32
A, 4.16 6.59
A, 4.51 6.79 4.99
A 1.87 4.53 4.90 5.30
A 0.72 3.08 4.18 3.94 2.57
A, 1.81 3.42 5.14 5.96 1.44 2.42
Ag 7.26 7.36 7.86 8.32 7.66 7.32 7.20
A, 2.99 4.66 4.87 5.12 3.11 3.30 3.05 4.62
Ay 4.13 5.87 5.40 5.88 3.81 4.52 3.93 4.30 1.30
Ay 2.37 4.70 5.15 5.47 1.23 3.02 1.80 6.63 2.14 2.68
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Tab.3 Correlation between genetic distance among 11 parents and mid — parent heterosis of main traits

in resulted 30 crosses

1% 1%
Characters Range of mid — parent heterosis Average of mid — parent heterosis Correlation
Plant height -1.08 ~3.97 0.94 0.18
Gross period -1.53~0.29 -0.63 -0.02
Fruit branches per plant -1.32~15.15 1.52 0.17
Bolls per plant -7.5~19.87 3.98 -0.18
Boll weight -2.4~8.00 2.87 -0.04
Seed index -3.6~4.80 -0.28 0.11
Lint percentage -8.54~2.52 0.03 -0.16
Seed cotton yield -6.43 ~59.58 9.51 -0.30
Lint yield -8.62 ~66.79 9.42 -0.33
Fiber length -0.76 ~2.05 0.24 0.25
Fiber strength —-2.11 ~4.57 0.24 0.36"
Marcronarie value -2.08~5.3 1.31 0.20
* a=0.05 o * Significance at the 5% probability levels respectively.
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