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Heterosis and Yield Traits Combining Ability During Two Types
of Insect resistant Transgenic Cotton ( Gossypiuum
hirsutum 1.) Homozygous Lines

ZHANG Ar-hong, WU Jiahe, LUO Xiae-li, XIAO Juan-li, SHI Yue-jin
(Institute of Cotton Research, Shanxi Academy of Agricultural Sciences, Yuncheng 044000, China)

Abstract: Crosses were made by NCII design, using four elite commercial cotton culrivars as female parent and nine
transgenic cotton homozygous lines as male parent, to analyze the competitive heterosis and combining ability effed for 36
charaders. The results showed that the heterosis for yield and yield traits were obvious in most crosses, yet the seed index
had negative heterosis inmost F1 hybrids. For example, the heterosis of lint cotton of 86. 1% Fi hybrids and seed cotton
of 80. 6% crosses were positive, their average heterosis were 17.2% and 7.9% , respectively. There were positive het
erosis in lint percentage, boll weight and bolls per plant in most F; hybrids. Average hetersises were 4. 1%, 2.1% and
0.7% , respectively. The results of variation analysis of combining ability showed that there are significant difference for
general combining ability anong nine teansgenic cotton lines. In four female, The general combining ability of two trans-
genic cotton cultivars prior to the two nor transgenic female parent. Six F; hybrids taking on elite special combining abili-
ty were selected, nine transgenic homozygous lines were derived from the same acceptor Jihe321, the difference of genetic
background was excluded, therefore, the difference of their combining ability were come from the foreign genes expres-
sion, inserting sites and somatic cell variance.

Key words: Gossypium hirsutum L; Two types of insed-resistant genes; Heterosis; Yield traits; Combining ability

:2004- 08— 18
: (JY03- B- 06); (20011038, 971035)
(1977-), .



Savimrar 22 £k K F OB 0 %
BOREALI- SINICA
, - 8.9% ~ 20. 2% 9
) ) (
, = / x 100% )
, 86. 1% 80. 6%
R 75% , 69. 4%
, s 47.2%
[1 1 Fy
( 321) ( B+ Tab.1 The competitive heterosis for characters of F1 %
API)
F Trai Average  Percentage of Range of
’ ! heteross  combinatibns het erosis
, , with heteros®
, Lint yield 17.2 86. 1 - 57~ 285
Seed-lint yield 7.9 80.6 - 89-202
A U N
1 ﬁjﬂﬂe 73‘& 0.7 47.2 - 10.6~ 18 2
Bolls per plant
1.1
4 , Weight of boll 21 69. 4 -10.8~ 120
99 34 321 35, Percentage of lint 4.1 75.0 - 79~ 17.2
; 9
. -91 13.9 -21.2~ 222
5 : 9802, 9803, 9804, 9805, 9812, Seed index
9806, 9817, 9807 9801, 2.2
321 36 3
, ( 2: ,
1.2
2001 , 9
;2002 36 4 ,3
, , 17.5m> 9 10 4
) 20
4
1.3
CH= (Fi1- ck) /ck* 100% ,
[21 9
2 HERG0H
2.3
2.1 9
36 Fi 6 ( 3., 9
( 1); 321, (GylAc  API
, ) , 2 3, 9
17. 2%
7.9% , - 5.7%~ 28.5% ,




5 WARLF MR R SR W AR AL R IR A S 23 ‘orivUraE

BOREALI- SINICA

2
Tab.2 Variance analysis of genotype and combining ability of Fy

Variation Seed- cotton yield  Lint cotton yield ~ Percentage of lint Boll weight Bolls per plant Seed index
C 74477 540" 935" 14.2" 4. 86° 737"
ene type
GCA 2.01 1. 17 1532 19.2 0.29 21. 27
Female parent
CCA 082 152 375 092 5.9 458
Male parent
S 7.09 4.717 328 5.59 0.77 253
Crosses
Emror 0.24 032 020 013 1. 08 0.24
I Q0 001 Note: * , ™ Statistically significant at O 05 and O Ol levek, respedively
3

Tab.3 The effect of general combining ability of parents

Parent Seed cotton yield Lt cotton yield Percentage of lin ~ Boll weight  Bolls per plant Seed index
9802 0. 271 0. 177 2 526 - 0.027 2.252 - 0. 101
9803 0. 039 - 0. 006 -0 161 0. 029 1. 802 0. 028
9804 - 0. 060 - 0.048 - 1.299 0. 142 - 184 0. 443
9805 - 0.0206 0. 021 0. 164 - 0.290 1. 101 - 0.242
9806 - 0.019 - 0026 - 0061 0.215 - 0.386 0.431
9807 - 0.088 0. 029 1. 526 - 0127 - 0436 - 0.500
9812 0.218 0. 046 - 0.636 0. 048 - 1974 - 0.262
9817 - 0253 - 0114 - 1474 - 0.108 - 0.874 - 0.101
9801 - 0. 081 - 0.077 - 0.586 0. 123 0.339 0. 305
4

Tab. 4 The effect of spedal combining of F, traits

Parent SCA of seed cotton SCA df lint cotton
99 34 321 35 99 34 321 35
Kang99 Jinmian34 Shiyuan321 Zhong35 Kang99 Jinmian34 Shiyuan321 Zhong35
9802 0. 28 0. 117 - 0.030 - 0.367 0. 115 0. 034 0. 040 -0 190
9803 -0 184 - 0.292 - 0.087 0.564 - 0.053 - 0115 - 0087 0. 255
9804 -0 211 - 0.046 0. 040 0.217 - 0.088 0. 013 -0.033 0. 107
9805 0. 432 - 0.011 - 0.036 - 0.386 0. 203 - 0.058 0. 046 -0 190
9806 -0 721 0. 208 0224 0286 - 0273 0.073 0120 0. 082
9807 0. 974 0. 181 - 0.388 0. 113 0. 044 0. 024 - 0.060 - 0. 008
9812 - 0. 238 0. 290 0. 033 - 008 - 009 0.073 0.007 0. 015
9817 0. 143 - 0.628 0. 328 0.157 - 0.019 - 0.09 0. 040 0. 077
9801 0. 422 0. 181 - 0.085 - 0.518 0. 168 0. 052 -0.072 -0 148
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