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Abstract [ Objective ] Xinjiang is the largest cotton planting region for China’ s cotton production.Bt transgenic cotton can effectively resist
damage caused by Helicoverpa armigera.The planting area of Bt transgenic cotton is growing in Xinjiang.[ Method ] Combining ability and heter-
osis of upland cotton and Bt transgenic cotton of homebred were analyzed,in order to lay a foundation for breeding quickly and effectively,and
we could have high yield and high quality insect-resistant cotton varieties which adapted to Xinjiang.As parents from six Bt transgenic cotton
varieties (or lines) and eleven upland cotton strains, crosses were made according to NC IT design of the incomplete diallel cross (11x6) to a-

( Cotton Institute , Xinjiang Academy of Agricultural and Reclamation Science /Northwest Inland Re-

nalysis the heterosis and combining ability of hybrid. [ Result ] The significant differences of GCA effect values in same traits among the different
parents and also the same parents in different traits were found.[ Conclusion | The female parents A7 ( Fengkai 2002) and A10 (ShiK14) were
better high-yield varieties,which had higher GCA effect values in lint yield and seed cotton yield. The male parent B5 (15-80K) and B3 ( 15-
52K) were better quality varieties ,which had higher GCA effect values in length and specific strength.The hybrid of A9xB2 ( Sanmian 9% Shi-
kang 126) ,A10xB4 (ShiK14 x 112-17K) ,A11xB2 (66-9x Shikang 126) ,A8xB6 (H10-2 x 16-9K) ,A9xB1 ( Sanmian 9xJinhui 2) and Al
xB6 (FY11x 16-9K) had potentiality of high-yielding and high quality. According to the analysis of competitive advantage , the competitive ad-
vantage of 7 traits were positive ,such as seed cotton yield, lint yield, single boll weight,lint percentage ,fiber length, fiber uniformity and fiber
elongation ,among which lint yield and seed cotton yield had the largest competitive advantage , which reached 14.84% and 16.46% ,respective-
ly.
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Table 1 The parents GCA and cross combination SCA anova of 10 traits

PR X 40 HE AA(PT) KA (P2) SCAXBEAR RZE

Traits Block Combination Male parent Female parent P1xP2 Error

KRR = Seed cotton yield 0.028 5 0399 1" 0.5879"" 144117 0.171 9 0.108 6
AR Lint yield 0.000 6 0.0952"" 0.2889"" 0.2471°" 0.0454"" 0.022 5
PAFAHEL Single boll weight 0.181 9 0.299 4" 0.9090"" 0.770 9" " 0.144 2 0.125 6
¢4y Lint percent 4.123 4 3.1902° " 14.944 8" " 5.2456"" 1.6036"° 0.665 2
‘B4 H Hundred-grain weight 0.059 4 24408 16.571 3" 2.5802"° 0.999 9 0.753 5
K J& Fiber length 02152 1.306 2"~ 6.229 57" 1.306 9 0.813 8 0.586 1
F455E Fiber uniformity 1.704 5 1.442 6" 0.9350 2.526 9 1.276 5° 0.790 1
T, {4 Micronaire value 0.055 2 0.131 87" 0.128 8 0.149 8 0.128 57" 0.060 4
[baE Fiber strength 1.241 2 3.0265"" 6.709 8~ 5.499 8° 2.1636"" 1.030 9
f#1}: K Fiber elongation 0.001 2 0.0942"" 0.2559" 0.106 5 0.0756" 0.044 0

TE: * FORTE 0.05 KRR EE; + # FIRAE 0.01 K2R B H

Note: * indicated significant differences at 0.05 level; # * indicated extremely significant differences at 0.01 level
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Table 2 Comparison of GCA of parents in different traits

B o B SCEAL T BARITEAR 2 R RO, e 5F
JE R

AR . N A TR o e N . .
. 7 T S 75 S Sk ST S 7= 1 ik
) ’ Lint Single boll Lint . Fiber Fiber Micronaire Fiber Fiber
Parents cotton ield weight ercent gran length uniformit; value strength elongation

yield e ° peree weight ° ¥ ’ o ong
B1 0.011 2 0.006 9 0.073 5 0.031 3 1.250 0 -0.242 8 0.130 3 0.101 8 -0.616 6 -0.157 5
B2 -0.026 0 -0.049 9 0.068 9 -0.776 0 0.022 7 -0.5973  -0.1152 -0.026 8 -0.5212 -0.007 5
B3 0.065 3 0.061 4 -0.399 2 0.634 5 -1.127 3 0.504 5 0.166 7 -0.117 3 0.251 6 0.051 6
B4 -0.280 6 -0.189 5 0.150 8 -1.180 1 0.613 6 0.6009  -0.206 1 0.022 3 0.265 2 0.069 7
B5 0.223 0 0.1519 -0.012 9 0.933 1 -0.745 5 0.2854 -0.2242 0.053 2 0.833 4 0.133 4
B6 0.007 1 0.019 2 0.118 9 0.357 2 -0.013 7 -0.550 5 0.248 5 -0.033 2 -0.212 1 -0.089 4
Al -0.298 2 -0.123 9 -0.278 0 0.268 2 -0.627 3 0.0661 -0.778 0 -0.027 5 0.456 1 0.022 8
A2 -0.345 7 -0.133 9 -0.003 0 0.553 2 -0.027 3 -0.084 7 0.297 0 -0.042 5 0.714 4 0.031 1
A3 0.190 2 0.095 2 -0.211 4 0.109 8 0.597 7 0.097 8 0.005 3 0.287 5 -0.052 2 0.031 1
A4 -0.429 8 -0.169 8 -0.153 0 0.644 8 -0.469 0 -0.705 6 0.180 3 0.070 8 -1.810 6 -0.2356
A5 0.135 2 0.073 6 -0.203 0 0.153 2 -0.235 6 0.191 1 0.513 6 -0.106 7 -0.360 6 -0.002 2
A6 0.224 3 0.081 1 0.105 3 -0.521 8 -0.085 6 -0.163 1 0.580 3 -0.124 2 -0.043 9 -0.035 6
A7 0.448 5 0.143 6 0.413 6 -1.2218 1.047 7 -0.128 9 0.297 0 0.041 7 -0.135 6 -0.018 9
A8 0.417 7 0.145 2 0.180 3 -0.889 3 -0.035 6 03619  -0.294 7 -0.033 3 0.222 8 0.047 8
A9 -0.5523 -0.260 6 0.313 6 -0.023 5 -0.119 0 -0.3339  -0.278 0 -0.061 7 0.306 1 -0.043 9
A10 0.115 2 0.106 1 0.172 0 0.990 7 -0.052 3 0.3894  -0.703 0 -0.025 8 0.497 8 0.147 8
All 0.095 2 0.043 6 -0.336 4 -0.063 5 0.006 0 0.310 3 0.180 3 0.021 7 0.206 1 0.056 1
3 TEAESE SCA KRELE
Table 3 Comparison of SCA of hybrids in different traits
mg IR emen smew o JET g wsem mamm wm ik
Combina- o Lint Single boll Lint . Fiber Fiber Micronaire Fiber Fiber
tions cotton yield weight percent gram length uniformity value strength elongation
yield ’ weight i

A1xBI -0.174 5 -0.071 1 0.059 8 0.259 5 0.300 0 0.060 3 0.278 0 -0.164 3 -1.383 4 -0.059 2
A1xB2 -0.242 3 -0.1143  -0.1856 -0.038 2 -0.222 7 0.119 8 -0.626 5 -0.290 7 -0.228 8 -0.159 2
A1xB3 0.151 4 0.0794  -0.0175 0.246 3 -0.372 7 -1.107 0 0.741 6 0.269 8 0.098 4 0.031 7
Al1xB4 -0.012 7 -0.0447  -0.117 5 -0.929 1 0.486 2 0.881 6 -0.8356 -0.084 8 0.984 8 0.113 6
A1xB5 0.068 7 0.043 9 0.146 2 03127 -0.304 5 -0.612 9 0.832 5 0.219 3 -0.983 4 -0.300 1
A1xB6 0.209 6 0.106 6 0.114 4 0.148 6 0.113 7 0.658 0 -0.390 2 0.050 7 1.5121 03727
A2xB1 0.088 0 0.0739 -0.1152 0.654 5 -0.700 0 -0.943 9 0.553 0 -0.219 3 -1.3917 -0.317 5
A2xB2 0.190 2 0.030 7 0.039 4 -1.163 2 0.127 3 0.545 6 0.198 5 -0.040 7 0.5129 0.032 5
A2xB3 0.258 9 0.14994  -0.1925 0.596 3 0.427 3 -0.401 2 -0.583 4 0.039 8 1.440 1 0.323 4
A2xB4 -0.3952 -0.179 7 0.307 5 0.030 9 -0.313 8 -0.082 6 -0.110 6 -0.014 8 0.426 5 0.055 3
A2xB5 0.171 2 0.083 9 0.071 2 -0.012 3 -0.254 5 -0.037 1 0.657 5 0.014 3 -1.8917 -0.308 4
A2xB6 -0.3129 -0.1584  -0.1106 -0.106 4 0.713 7 0.918 8 -0.715 2 0.220 7 0.903 8 0.214 4
A3xB1 -0.152 9 -0.085 2 0.343 2 -0.212 1 0.475 0 0.273 6 0.844 7 0.020 7 1.024 9 0.182 5
A3xB2 -0.365 7 -0.1634  -0.2522 02152 0.002 3 -0.496 9 -1.059 8 -0.020 7 -1.8205 -0.267 5
A3xB3 0.293 0 0.135 3 0.065 9 0.009 7 -0.447 7 0.236 3 -0.241 7 -0.095 2 -0.843 3 -0.076 6
A3xB4 0.113 9 0.0212 -0.134 1 -0.5357 0.5112 -0.305 1 0.431 1 0.055 2 0.343 1 -0.094 7
A3xB5 0.250 3 0.149 8 0.029 6 0.456 1 -0.579 5 -0.064 6 -0.500 8 0.019 3 0.624 9 0.141 6
A3xB6 -0.138 8 -0.0575 -0.0522 0.067 0 0.038 7 0.356 3 0.526 5 0.020 7 0.670 4 0.114 4
A4xBI1 0.097 1 0.019 8 0.034 8 -0.477 1 -0.108 3 -0.348 0 -0.780 3 0.202 4 1.633 3 0.199 2
A4xB2 -0.020 7 -0.073 4 0.139 4 -1.429 8 -0.181 0 -0.268 5 -0.084 8 0.236 0 1.437 9 -0.000 8
A4xB3 0.208 0 0.115 3 0.107 5 0.289 7 0.119 0 -0.000 3 0.183 3 0.171 5 -0.534 9 0.040 1
A4xB4 0.063 9 0.061 2 0.157 5 0.559 3 -0.022 1 0.233 3 0.806 1 0.101 9 0.4515 0.222 0
A4xB5 0.140 3 0.0948 -0.128 8 0.576 1 0.587 2 0.083 8 -0.325 8 0.046 0 -0.216 7 -0.041 7
A4xB6 -0.488 8 -0.2175 -0.3106 0.482 0 -0.394 6 0.299 7 0.201 5 -0.757 6 =2.7712 -0.418 9
A5xB1 -0.127 9 -0.0886  -0.1152 -0.595 5 0.658 3 -0.519 7 -0.213 6 -0.090 1 0.833 3 0.065 8
A5xB2 -0.605 7 -0.286 8  -0.2106 -0.103 2 -1.014 4 0.204 8 0.631 9 -0.001 5 -0.112 1 0.115 8
A5xB3 0.673 0 02919 -0.2925 -0.478 7 -0.314 4 -0.292 0 -0.100 0 0.099 0 -0.934 9 -0.193 3
A5xB4 0.153 9 0.067 8 0.157 5 0.010 9 0.044 5 -0.353 4 -1.2272 -0.035 6 -0.948 5 -0.211 4
A5xB5 -0.189 7 —-0.048 6 0.071 2 0.822 7 -0.196 2 0.947 1 0.440 9 -0.2215 0.733 3 0.224 9

TR
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my R ween sew gor SRR g e o s firkesk
Combina- ’ Lint Single boll Lint . Fiber Fiber Micronaire Fiber Fiber
tions cotton yield weight percent grain length uniformity value strength elongation
yield ’ weight
A5xB6 0.096 2 0.064 1 0.389 4 0.343 6 0.822 0 0.0130 0.468 2 0.249 9 0.428 8 -0.002 3
A6xB1 0.268 0 0.103 9 -0.073 5 -0.320 5 0.108 3 0.464 5 0.719 7 0.017 4 -0.233 4 -0.100 8
A6xB2 0.120 2 0.040 7 0.131 1 -0.133 2 0.8356 -1.046 0 0.565 2 -0.139 0 -0.228 8 -0.200 8
A6xB3 -0.386 1 -0.200 6 -0.600 8 -0.468 7 -1.114 4 0.157 2 -0.766 7 -0.253 5 0.198 4 -0.109 9
A6xB4 -0.300 2 -0.169 7 0.149 2 -0.659 1 0.294 5 0.165 8 1.006 1 0.056 9 0.284 8 0.072 0
A6xB5 -0.003 8 0.068 9 0.412 9 1.267 7 0.403 8 0.4513 -1.025 8 0.241 0 0.116 6 0.258 3
A6XB6 0.302 1 0.156 6 -0.018 9 0.313 6 -0.528 0 -0.192 8 -0.498 5 0.077 4 -0.1379 0.081 1
A7xB1 -0.086 2 -0.003 6 0.218 2 0.634 5 0.8250 0.230 3 -0.797 0 0.191 5 -0.2417 -0.067 5
ATxB2 -0.169 0 -0.086 8 0.122 8 -0.168 2 -0.047 7 -0.2752 -0.301 5 -0.049 9 0.962 9 0.1325
ATxB3 -0.095 3 0.091 9 -0.209 1 24413 0.602 3 -0.397 0 0.716 6 0.280 6 -0.559 9 -0.176 6
A7xB4 -0.014 4 -0.057 2 -0.159 1 -0.884 1 -0.688 8 0.666 6 0.139 4 -0.224 0 -0.273 5 0.055 3
ATxB5 0.237 0 0.006 4 0.004 6 -1.802 3 0.670 5 04221 -0.392 5 0.1851 0.908 3 0.191 6
A7xB6 0.127 9 0.049 1 0.022 8 -0.221 4 -1.3613 -0.647 0 0.634 8 -0.383 5 -0.796 2 -0.135 6
A8xB1 0.059 6 0.069 8 -0.448 5 0.757 0 0.858 3 -0.030 5 -0.5553 0.336 5 -1.900 1 -0.084 2
A8XB2 0.011 8 0.061 6 0.406 1 1.044 3 -0.164 4 -0.391 0 1.240 2 0.120 1 -0.045 5 0.015 8
A8xB3 -0.324 5 -0.234 7 0.374 2 -1.4712 -0.714 4 -0.047 8 -0.791 7 -0.104 4 1.4817 0.156 7
A8xB4 0.271 4 0.131 2 0.074 2 0.153 4 0.194 5 -0.494 2 -0.168 9 -0.104 0 -0.3819 0.038 6
A8xB5 -0.062 2 -0.025 2 -0.162 1 0.045 2 -0.396 2 -0.248 7 0.999 2 -0.084 9 -0.350 1 -0.225 1
A8xB6 0.043 7 -0.002 5 -0.243 9 -0.528 9 02220 1.2122 -0.723 5 -0.163 5 1.195 4 0.097 7
A9xB1 0.054 6 0.035 6 0.218 2 0.171 2 -0.208 3 0.655 3 0.478 0 -0.110 1 0.666 6 0.107 5
A9xB2 0.566 8 0.232 4 -0.177 2 -0.616 5 0.469 0 0.254 8 -0.926 5 -0.026 5 0.071 2 0.157 5
A9xB3 -0.049 5 0.011 1 -0.209 1 0.878 0 1.169 0 0.708 0 -0.558 4 -0.001 0 -0.251 6 0.048 4
A9xB4 -0.343 6 -0.123 0 0.090 9 0.607 6 -0.222 1 -0.843 4 0.464 4 -0.180 6 -0.015 2 -0.169 7
A9xB5 -0.182 2 -0.089 4 -0.095 4 -0.020 6 -0.962 8 0.717 1 0.732'5 -0.121 5 0.466 6 0.166 6
A9xB6 -0.046 3 -0.066 7 0.172 8 -1.019 7 -0.244 6 -1.4920 -0.190 2 0.439 9 -0.937 9 -0.310 6
A10xB1  -0.157 9 -0.096 1 -0.090 2 -0.463 0 -0.675 0 0.012 0 -0.147 0 0.054 0 0.574 9 -0.084 2
A10xB2 0.054 3 0.090 7 -0.085 6 1.294 3 -0.247 7 0.626 5 1.398 5 0.012 6 -0.370 5 -0.034 2
A10xB3  -0.122 0 -0.060 6 0.882 5 -0.111 2 -0.797 7 0.674 7 0.866 6 0.168 1 -1.143 3 0.006 7
A10xB4 0.458 9 0.240 3 -0.167 5 0.638 4 0.661 2 0.093 3 -1.110 6 0.083 5 0.143 1 -0.061 4
A10xB5 -0.284 7 -0.226 1 -0.353 8 -1.809 8 1.070 5 -0.8112 -1.742°5 -0.582 4 0.674 9 0.124 9
A10xB6 0.051 2 0.051 6 -0.185 6 0.451 1 -0.0113 -0.595 3 0.734 8 0.264 0 0.120 4 0.047 7
A11xB1 0.132'1 0.041 4 -0.031 8 -0.408 8 -1.5333 0.146 1 -0.380 3 -0.238 5 0.416 6 0.157 5
A11xB2 0.459 3 0.268 2 0.072 8 1.098 5 0.444 0 0.725 6 -1.034 8 0.200 1 -0.178 8 0.207 5
Al1xB3  -0.607 0 -0.378 1 0.090 9 -1.9320 1.444 0 0.468 8 0.533 3 -0.574 4 1.048 4 -0.051 6
Al1xB4 0.003 9 0.052 8 -0.359 1 1.007 6 -0.947 1 0.037 4 0.606 1 0.346 0 -1.0152 -0.019 7
AlIxB5  -0.144 7 -0.058 6 0.004 6 0.164 4 -0.037 8 -0.847 1 0.324 2 0.285 1 -0.083 4 -0.233 4
Al1xB6 0.156 2 0.074 1 0.222 8 0.070 3 0.630 4 -0.5312 -0.048 5 -0.018 5 -0.1879 -0.060 6
F4 AEMEREEDREMAB S0
Table 4 The heterosis and heredity of different traits
A ok

etk P B X T s o e
Traits B'road.-'sense NQ?ITOijsellSC Varianee Variance Competitive

heritability // % heritability // % of CGA of SCA advantage // %
FEEF= & Seed cotton yield 59.00 47.06 79.77 20.23 14.84
FeARF=a Lint yield 63.61 45.09 70.89 29.11 16.46
BALSTE Single boll weight 43.39 39.21 90.36 9.64 5.49
A4y Lint percent 67.46 44.51 65.98 34.02 1.46
{1 %7 # Hundred-grain weight 56.09 48.92 87.21 12.79 -4.41
K J# Fiber length 40.63 29.10 71.62 28.38 2.71
F& 55 1% Fiber uniformity 30.54 9.16 29.99 70.01 0.85
Ly ¥if%(H Micronaire value 37.21 1.85 4.98 95.02 -3.70
Lt Fiber strength 50.48 23.28 46.12 53.88 -0.22
fH1:3 Fiber elongation 37.67 15.27 40.52 59.48 0.29
3 tig S/ INTAE T R AR A SEAR ST T BT BRI R

TSR BE R HORA RS F R BURIERT  BTER 2 AERIR IR AR AR DT, 7 i A B ER s AR
— AR OB DT H AR AL Rl BRI E TR BSRER B A J1 (GCA) AR GCA DIKACHEAR GCA ¥
PP ZNEREF S BURREA . WAL I AZese (HRS R F R IEARE . AR LA A LR JE P A%k
A B 2R ST LA RO S E R A R LR R A 4L 5. AR Br ZERARAY — SR 2R A
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BRI — BB A ) FURRBR L& T & B R R 7 2K
IS8R AN E = SINR iU e ARON =R Ll 7B S Ui R ey
B BITE" S IR 6 AN Be ik b XA, 11
AN R MR RS A3 BT T SRAR B — LA R 66
MAFIREL G T1 o Z5RFW, TR — R A4 MR (R ) —
PRARARIEA Y GCA WV AEAFAE A .25 5, HohREAC A7
H1ATO 7E K B =t KA =5 T HLA B 1 GCA SO,
R B R 7 R AR BS R B3 FEA T | HEER O T AT 4
T B GCA SONIE, i i B R . [RIAHA & B, GCA 2%
VAE 5 SCA 0N {2 [ A B I 1 X6 o 1, GCA 48 ey 114 5%
ARY LRSS A, SCA A—EH8 , GCA B A A
FrlRRZHBCH = SCA W2 A BN, A A9 F1 B2 =i
ARIY GCA RURAEFA , AR Ry T fH (A HLAH & A9XB2 FEFfHi ™
S AR SCA RN AR ARE o PP FERC I 22 3 1
B, T 2 T B B — MR A T A i (SR AR SR Tz
L XFEAREIL T ) SCA BRI ATl o il FRIR AL
B A TTAE 404 A9XB2  A10xB4 A11xB2 A8xB6 .
A9xBI 1 A1xB6 7£ 7=t Al s MR A0  vmi  Rr ok Ti
G BAE X S A ok B T BT AR AR
Ty

TR —F R B E Y G R R A R
SR AR A TR 7 T s 4 AR R O S0 2
A E LTS LR AR, B A R A R
TEAHRIII TS W] KA P 5 0 R AR P 5 158 L i
AR T 14.84% F1 16.46% , FLyR R AL T HSE L
PIRBNT 5.49% , X 3R WAL S Fe At 1 AR ot o 5 % B TR 4
AU A e se il ELA B 10 7= B I 3, 3 45 i AR5
ZERARR
4 #ig

A RAR W B AT (FEEIL 2002) il A10( A7 K14)
FE R AR = PR AR Y GCA RUVAE, A1
F77 A A4 B5(15-80K) A1 B3(15-52K) 76K & L Lhis |k
B R GCA BN, SRy 8 1) 5 5T 5t ol 205 A9x B2
(=H 9 Bx AP 126) A10XB4A(f5 K14x112-17K) .A11xB2
(66-9x £ 1t 126) . A8xB6( H10-2x16-9K) A9xB1( =4 9
Sx4H 25 ) F AIXB6(FY11x16-9K) EA =7 AL
70 V6 5 T/ S 1 5 Dl = <R 17

B BESF AR A T AR 5 GO0 R ik 1], Horp
LB 7 B FURF AR ™ i B S P A e R, 23 A 21 T 14.84%
F116.46%
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