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Genetic Analysis of Combining Ability and Heterosis between Bt Varieties and
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Abstract: The objective of this study was to determine if there was heterosis between Bt and not-Bt
cotton (Gossypium hirsutum L.) and to analyze their combining ability. 24 hybrids F, were studied
between six Bt varieties and four non-Bt ones in an incomplete diallel crossing design (NCI[). The
hybrid F, showed an appreciable heterosis. All 13 characters measured had mid-parent heterosis, nine
of which showed higher performing parent heterosis and 11 expressed check heterosis. Combining a-
bility analysis indicated that boll number per plant, boll weight, fiber length, fiber elongation rate
and micronaire value were mainly controlled by gene additive effect, while seed cotton yield and lint
yield were affected by non-additive effect, respectively. SCRC 17 was an excellent Bt transgenic cotton
with insect-resistance and Jimian 12 was an acceptable non-Bt variety with better general combining a-
bility. Among the 24 combinations, SCRC 17 X CCRI 12 showed apparent advantage in many agro-
nomic traits. However, it was difficult to improve fiber quality through heterosis.
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Table 1 The F; genotypic value of 13 characters measured
HoOR PP E i 3 HF k] FHES i
"/ % /% "/ 2 /% "/ % /%
FHEE 33.76 6.59~81. 56 18. 65 -4,79~67.76 15, 65 -8.82~36. 33
kA EE 38.68 5.35~80. 76 19.11 -6.60~71, 21 16. 85 -13.97~37. 35
B R K 6. 30 -0.37~16. 05 4,41 -2.68~15, 34 5. 00 -0. 50~11, 97
BPHREY R 16.52 -1.15~43. 36 13. 34 0.00~41, 54 22,62 2.30~55.14
L S X4 27.27 2.74~58, 57 11. 50 -16. 94~42, 06 5. 84 -16. 27~43. 21
HE 7.92 -1.51~18.18 6. 45 -3.44~16. 91 9.40 2.30~18. 61
R4 2.94 -2.67~12, 82 0. 86 -9.14~10. 40 0.74 -7.50~11. 96
FHREE -5.22 6.60~-12,19 2. 64 23.33~-10. 61 11. 47 24,12~1. 39
¥ B 2.46 -2.90~6. 54 0. 48 -5.01~4,43 4.10 -2.06~7.22
E-Z 4 0. 60 -0. 80~1. 85 0. 10 -1.28~1., 82 0.48 -0.42~1. 97
2% ¥ 3 2.27 -3.14~6.92 -0. 67 -5.04~4, 61 -1. 98 -7.58~4,29
kR -3.79 -10.24~9. 07 -6. 35 -14,43~4. 30 1.31 -5, 56~13. 47
ES A gt 3.73 16.41~-7. 87 0.04 13.70~-17. 10 -1. 66 8. 28~-13. 66
2 R#HFBREAFTESN
Table 2 Variance analysis of combining ability
ERRR BaE THEE AMSE EhASE ST Ry *E kB ERARHE
POE AL 23 38150.69* 8792,04* 18.18** 0.24** 3.39""  1.4964* 0.3701"" 0.2552*~
&4 GCA 5 22901.79 8866.96 6. 96 0.34** 29,99**  2,4589"* 0.2087 0. 1855
LA GCA 3 21295.22 7848.04  81.33**  0.51** 22.26** 4.8959** 1.8015** 1,0409**
SCAGEAXRAK) 15 46604, 75" 8955.87" 9.30 0.15 6.08""  0.4957 0.1377 0.1212
FE 46 24068.73 4546.01 7.17 0. 07 1.93 0.4127 0.1528 0. 0991
¥ ,% % 55 &FAE0.05F 0.0l K- LXB X,
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Table 3 Relative effect of parents’ GCA
E THEE AMFE EHSH  HF Ry *E HER  EEEHE
4 DP99B -54. 48 -34.11 0. 26 0.11 -0. 82 0. 28 -0.13 -0. 09
L4516 -40. 82 6.59 -0.11 -0. 27 1.92 -0. 25 0.14 -0.10
eAgar 17 42,93 46, 65 1.19 0. 65 2.14 -0. 37 0.18 0.19
LA 18 -13.11 -13.22 -0. 97 0.19 -1. 00 0.14 -0.01 -0. 06
%4 33B 13. 39 -10. 68 -0. 64 0. 09 -1. 14 0. 44 -0. 08 -0. 05
JS166 52.09 4,78 0. 26 0. 00 -1.12 -0.22 -0.11 0.10
KA TM-1 -21.37 -24.95 1.92 -0. 22 -1. 25 0. 08 0. 46 -0.10
#4512 31.08 25.74 0. 37 0.13 0.92 -0. 54 -0. 22 0. 32
A% AT 12 27.38 2.98 0.74 -0. 05 -0. 57 0. 08 -0. 06 -0.23
R £A% 99102 -37.10 3.76 -3.03 0.13 0.94 0. 38 -0.18 0.01
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Table 4 SCA Relative effect value of combinations
Lk F K

DP99B &A% ar 16 e 17 &g ar 18 #4% 33B JS166
TM-1 184, 46 59. 00 123.01 -245, 85 34. 49 -102.01
86. 65 -6.45 48, 39 -104. 48 21. 92 -46. 04
-0.46 -0. 82 4,25 0.21 -4.19 -0. 99
-0. 08 -0.10 0.04 0.13 -0. 14 -0. 04
1. 06 -0.74 -0.50 -0. 32 0.75 -0. 48
A% 12 -94, 23 -79. 85 -70. 84 219. 60 -58. 06 83. 40
-37.14 -13.44 -18. 27 82.10 -23. 34 10. 07
1. 00 -1. 20 -8.01 -0.18 -0.01 0.23
0.07 -0. 14 -0.18 -0. 14 -0. 02 0. 42
0.23 1.76 0.93 -1.48 0.12 -1. 54
PP 12 -59.76 41.41 57.16 -4.23 -54, 70 20.14
-34, 38 38. 65 24, 89 -8.94 -40. 91 20. 66
-0.18 0.03 0.09 -0. 25 -1. 48 -0. 21
-0. 08 -0.11 0.10 0.31 -0. 14 -0. 06
-0.93 1.56 0. 06 -0. 10 -1. 56 0. 95
B AA% 99102 -30. 48 32.56 -109. 32 30.48 78.28 -1.52
-15.14 -18.78 -55. 04 31. 30 42, 33 15. 30
-0. 37 2.00 -2.50 0.22 -2.31 0. 96
0.10 0.16 0. 05 -0. 29 0. 30 -0. 31
-0. 40 -2.63 -0.52 1. 86 0. 66 1.04
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