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Analysis of Genetic Effects for Fiber Quality in Transgenic Insect Resistant

Cotton (G. hirsutum L. )
SHEN Xiao-jia, SUN Yu-giang, LIU Lu-wei ,ZHU Shui-jin*
(College of Agriculture and Biotechnology, Zhejiang University , Hangzhou 310029, China)

Abstract: Nine parents which seven of them were transgenic insect resistant cotton cultivars with Bt
developed in China and USA, and their 36 F, combinations were analyzed for five traits of fiber quality
in two years by a genetic model of additive-dominance with interaction effects, and genetic variance
components and correlations were estimated as well. The results showed that the five characters relat-
ed fiber quality were controlled by additive effects, dominant effects and additive X additive effects.
The main effects in micronaire, 2.5% staple strength were dominant effects, while elongation and u-
niformity were additive X additive effects. There were some interaction effects with large values be-
tween genotypes and environments for all five fiber traits except for fiber strength. The genotype and
phenotype correlation coefficient between fiber strength and 2. 5% staple length were significant, in
which the dominant correlation were high, but there were no additive correlation between them. In
the meanwhile, the additive genotype correlation between fiber strength and micronaire were signifi-
cant, and their phenotype correlation was undetected. The F; genotypic value and their heterosis were
analyzed and forecasted from the data of parents and their F,. The result indicated that the heterosis
in F, over mid-parent were 1.0%, -8.5%, -0.8%, 0, -2. 9% in average for micronaire, elongation,
2.5% staple length, uniformity and fiber strength, respectively. There was no heterosis over the
better parent.
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Table 1 The materials and their characters in the experiment
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Table 2 Average phenotypic values for fiber quality of parents and their F;s in two years

i M EWEE i %/ % LR E/mm BFE/ N AERE/(CN - tex)
2003 EF 5.37 7.13 30. 42 45.10 21.91
F 5.32 6.88 29.78 15. 96 21.33
2004 F& 1.68 5.03 28. 08 50. 73 21,17
F 4.94 4.27 27.82 49. 89 20. 60
FY o EE 5.03 6.08 29.52 47. 92 21,54
Fy 5.13 5.58 28. 80 47.93 20. 97
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Table 3 Estimated proportions of variance ratio for fiber quality properties

E33 EREE ik & HBEKE HHBEREFE IR E
Va/ Ve 0.07940.010"~ 0 0 0 0.1481+0.016*~
Vo /Vp 0.10040.011*~ 0 0.22940, 013"~ 0 0.260+0.016**
Vaa/Vp 0 0.16610.009** 0.0031£0.012 0.06510, 009"~ 0.1671£0.023**
Vae/Vy 0 0.14640,011*~ 0.19610, 011"~ 0.26940, 013"~ 0
Voe/V, 0 0.31540, 022"~ 0.063+0. 020" * 0.42240, 021"~ 0
VaaE/V,  0.24240.017** 0 0 0 0
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Table 4 The correlation coefficients among the fiber qualities of transgenic cotton
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Table 5 The estimated values of the genotype and heterosis for fiber quality in F,
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