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Genetic Effects and Heterosis Analysis for Boll Weight and Lint Percentage of Bt

Transgenic Upland Cotton Crossed with Superior Fiber Quality Accessions
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Abstract; To detect the genetic effects and heterosis of boll weight and lint percentage of upland cotton (Gossypium hirsutum L.),
seven high-yield cultivars (lines) with transgenic resistance to bollworm and five superior fiber quality accessions and 35 crosses
derived from these 12 parent lines via North Carolina Il design (NC Il design) were utilized. The Additive-Dominance model
was employed to dissect the genetic effects and predict the heterosis of the two traits. The results indicated that boll weight was
mainly dominant genetic effect with variance ratio of 61.1%, while the lint percentage was predominantly affected by additive
component with variance ratio of 57.9%. And significant positive population mean heterosis and population over-parents
heterosis, 8.8% and 4.9%, respectively, was detected for both boll weight a 1% significant level; while there existed significant
positive population mean heterosis and negative population over-parents heterosis, though they were low, only 1.8% and -2.2%,
respectively. None-existed narrow heritability for boll weight suggested boll weight should be selected in advanced generation
while hybrid breeding procedure and its hybrid vigor could be utilized. Whereas lint percentage should be selected in early
generation, because the narrow heritability was high(57.9%) for thistrait.
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Table 1 Phenotypic mean value for boll weight and lint percentage in 12 parents and 35 F;s over two environments

N P T N Pl R
2004 2005 2004 2005 2004 2005 2004 2005

1 4.68 5.22 43.54 41.18 3x10 5.82 593 39.49 37.00
2 547 5.70 41.77 39.71 3x11 6.16 6.26 36.21 36.59
3 5.61 5.72 38.63 37.64 3x12 551 5.53 41.29 39.22
4 491 4.77 36.64 33.95 4x8 5.58 5.79 37.68 37.06
5 5.34 6.01 39.17 38.14 4x9 591 5.58 37.68 37.48
6 5.66 5.68 37.93 35.73 4x10 5.79 597 37.89 35.74
7 5.43 5.54 42.21 39.42 4x11 6.10 6.02 35.57 35.34
8 5.65 5.23 36.34 35.49 4x12 5.54 5.46 40.84 39.41
9 5.89 541 37.44 36.42 5x8 5.84 5.73 38.74 36.65
10 5.37 6.18 37.68 37.04 5x9 6.03 - 38.88 38.91
11 4.29 3.81 36.98 35.52 5x10 6.00 5.99 39.64 3751
12 5.08 4.98 42.90 41.56 5x11 6.30 6.22 38.29 37.20
1x8 4.89 5.46 40.85 39.23 5x12 5.64 6.03 42.19 38.91
1x9 511 5.39 40.74 41.52 6x8 5.86 5.62 39.28 37.82
1x10 5.59 5.92 41.95 39.49 6x9 5.90 5.64 38.84 36.73
1x11 5.56 6.51 36.98 35.67 6x10 5.82 5.94 38.92 37.93
1x12 5.19 5.48 43.46 40.48 6x11 5.99 6.09 36.96 36.60
2x8 5.34 5.30 40.32 37.87 6x12 5.59 5.34 41.35 40.04
2x9 5.97 5.60 40.35 38.33 7x8 5.65 5.54 42.47 39.94
2x10 5.88 5.54 41.17 39.50 7x9 5.92 5.59 42.33 39.68
2x11 5.57 5.80 38.89 36.95 7x10 6.00 5.90 42.04 39.88
2x12 5.67 5.52 43.08 40.32 7x11 6.43 6.18 38.54 37.03
3x8 5.76 5.68 38.54 38.19 7x12 5.37 5.52 44.45 41.49
3x9 6.04 5.71 39.48 37.98
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Table 2 Estimated ratio of variance components to the phenotypic variance for boll weight and lint percentage

LEDIN ValVp Vo/Vp VdVe VAVe Residual
BT 0.000+0.000 0.611+0.016™ 0.101+0.009™ 0.059+0.013" 0.230+0.011™
KA 0.579+0.015™ 0.116+0.01" 0.018+0.006™ 0+0 0.286+0.013™
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Table 3 Estimated heritability for boll weight and lint percentage

) sl 2245 51 Ky 57.9%F1 69.6%, ik FH% i
FKF B SUHAEBE 2N 1.8%, ik B i K
LT CH AR AL N 1.8%, Ak F) B K

LEN H(N) H(B) H(NE) H(BE)
A 0.000+0.000 0.611+0.015" 0.101:+0.009™ 0.160+0.014™
Koy 0.579:0.015" 0.696+0.015" 0.018+0.006™ 0.018+0.011*
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Table 4 Additive effects(A;)and homozygous dominance effects(D;) for boll weight and lint percentage

ERIN D K>
iﬁﬁ%ﬁﬁ@ Aii Dii Aii Dii
1 0.000+0.000 —0.332+0.084" 1.426+0.207" 0.752+0.419*
2 0.000+0.000 —0.037+0.076 0.896+0.231" 0.123+0.501
3 0.000+0.000 —0.224+0.086™ —0.352+0.169 —0.179+0.340
4 0.000+0.000 —0.692+0.133" —1.462+0.205™ —0.955+0.393"
5 0.000+0.000 —0.344+0.076" —0.087+0.177 —0.145+0.204
6 0.000+0.000 —0.150+0.053™ —0.606+0.188™ —0.992+0.397"
7 0.000+0.000 —0.306+0.076™ 1.508+0.117" —0.900+0.184™
8 0.000+0.000 —0.033+0.090 —0.696+0.143™ —1.726+0.364"
9 0.000+0.000 —0.082+0.085 —0.345+0.220 —1.365+0.493"
10 0.000+0.000 —0.157+0.111 —0.277+0.161" —1.063+0.401"
11 0.000+0.000 —1.686+0.15™ —1.894+0.256™ 0.749+0.581
12 0.000+0.000 —0.273+0.069™ 1.889+0.135™ —0.210+0.226
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Table 5 Heterozygous dominance effects(D;) for boll weight

8 9 10 11 12
1 —0.206+0.135 -0.258+0.086™ 0.188+0.077" 0.629+0.125™ 0.072+0.057
2 —0.245+0.081" 0.124+0.089 —0.062+0.117 0.083+0.099 0.156+0.108
3 0.054+0.086 0.086+0.224 —0.021+0.116 0.521+0.082" —0.059+0.139
4 0.227+0.142 0.156+0.060 0.199+0.067™ 0.565+0.091™ 0.135+0.060
5 0.054+0.060 0.093+0.079 0.046+0.067 0.504+0.134™ 0.199+0.121
6 0.109+0.039" 0.001+0.486 0.013+0.109 0.365+0.074™ —0.092+0.061
7 —0.031+0.079 0.008+0.076 0.116+0.110 0.675+0.130" —0.085+0.064
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Table 6 Heterozygous dominance effects(D;) for lint percentage

8 9 10 11 12
1 0.392+0.314 1.141+0.37" 0.681+0.352" —2.256+0.398™ —0.041+0.115
2 —0.055+0.298 —0.126+0.489 0.782+0.548 —0.121+0.606 0.168+0.423
3 0.352+0.239 0.400+0.325 —0.134+0.392 —0.489+0.566 —0.122+0.298
4 0.382+0.215* 0.268+0.647 —0.534+0.478 —0.412+0.738 0.749+0.246"
5 —0.533+0.322" 0.053+0.069 —0.054+0.374 0.589+0.368 0.148+0.424
6 0.761+0.204" —0.295+0.514 0.267+0.302 0.109+0.278 0.539+0.330
7 1.460+0.260™ 0.945+0.268" 0.841+0.249" —0.805+0.280" 0.861+0.240™
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Table 7 Heterosis prediction for boll weight and lint percentage in F;s

SR Hpm(F) Hpb(F;) Hpm(F;)+N Hpm(F) —N Hpb(F;) +N Hpb(F;) —N
B 0.088+0.004" 0.049+0.015" 32(22) 3(0) 31(14) 3(3)
KA 0.018+0.003™ — 0.022+0.005™ 29(13) 6(1) 11(0) 24(21)
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