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Major genes of popcorn starch content plus polygenes
analysis of genetic effects

BAO He-ping, YANG Ming,LI Ying, WANG Li-giang
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Abstract; [Objective)] Burst starch content of corn genetic manner, popcorn breeding and molecular
marker-assisted selection (MAS) were studied to provide theoretical basis. [Method) With quantitative
traits of plants of major genes plus polygenes mixed genetic model to popcorn hybrids Jibao 902 (JI 812 X
J1704) and P, ,F,.,P,,B,.,,B;., and F,.; 6 Ge family generations groups as materials, the starch content of
multiple generations was jointly analyzed. [Result] The popcorn starch content showed a pair of additive
major genes plus additive-dominant genetic control of multiple genes of the hybrid combination of B;.,,
B,., and F,.; groups,the main genetic starch rate was 13. 86 % —82. 55 % ,multi-gene genetic rate of 2. 91%
—70.51%. Major gene additive effect was—10. 064 3, multi-gene additive effect 8. 637 1, dominant effect
—5.179 7. [Conclusion) Popcorn in the early generation selection can enhance the starch content.
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Fig. 1 Frequency distribution of starch content

among P;,F, and P, generations
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Table 1 IECM algorithm using the popcorn estimated starch content of 24 kinds of great genetic model

of the log-likelihood function values and AIC values

- TR R EE ” T TR
Model o AIC value Model o AIC value
estimated value estimated value
A-1 —2042.199 7 4 092.399 4 D —1 324.037 0 2 672.074 0
A-2 —2 700.821 0 5407.642 1 D-1 —1 298.605 2 2 615,210 4
A-3 —1690.925 5 3 387.851 1 D-2 —1282.126 3 2 580,252 7
A-4 —1693.107 4 3392.214 8 D-3 —1 297.857 4 2611.714 8
B-1 —1317.310 4 2 654.620 9 D-4 —1 329.2559 2 674,511 7
B-2 —1 363.363 4 2 738.726 8 E —1324.142 2 2 684,284 4
B-3 —1389.462 8 2 786.925 5 E-1 —1305.126 5 2 640,252 9
B-4 —1 397.693 2 2 801.386 5 E-2 —1 349.517 7 2 721.035 4
B-5 —1395.776 0 2 799.552 0 E-3 —1 384.573 6 2 787.147 2
B-6 —1 396.377 6 2 798.755 1 E-4 —1 384,035 5 2 784.071 0
C —1 368.923 6 2 747,847 2 E-5 —1 384.570 1 2 787.140 4
C-1 —1 384.595 0 2 773.189 9 E-6 —1 389.634 7 2 794,187 6

LA VEN S B2 D2 BERUE PXP, AUE3E - 2 DA A R B A R IR R T
MERNEGERR (R 2), MW, P XP, df  ZHFILFEEHMSER.
Hi 2 FORTEAS S AR AL PR Rl 16 Ik 2 S A+
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Table 2 Popcorn starch content suitable for D-2 model test

D-2 Py 0.01¢0.92) 0.00(0. 96) 0.04(0. 84) 0.016(=>0.05) 0.077(>0.05)
F, 0.23(0.63) 0.00(0. 98) 3. 88(0.06) 0.140(=>0.05) 0.289(=>0.05)

P, 0.01¢0.91D) 0.19(0.67) 1.64(0.20) 0.136(>>0.05) 0.188(>0.05)

B 10. 30(0. 00) 9. 06(0.00) 0.15€0.70) 1.474(<C0.05) 0.210(<20.05)

By.» 17.14(0. 00) 14.97(0.00) 0.31€0.58) 2.028(<20.05) 0.260(=>0.05)

Foig 0.08(0.78) 0.00(0. 96) 0. 84(0. 39) 0.170(=>0.05) 0.107(>>0.05)

TE:n W2 1 520 BFME N 0.461.U,2 .U T Us* B ES NECT MBS S A fH .

Note: Values of ,W? at 5% significance level is 0. 461 ; the number in brackets in U12,U,? and Us? column is the distribution value in theory.
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Table 3 Popcorn starch content of D-2 model estimates of genetic parameters

N e 3 it Estimate
lstor;cfjl\p%:ff[mctcr Fff{t?j;lﬁa 2nd order B .- By - .-
parameter 1:2 202 233
m 69. 361 0 o5 182.741 0 177.096 5 201.437 2
d —10.064 3 Gl 25.322°5 143.371 2 166. 286 2
[d] 8.637 1 e 128.852 1 5.159 1 6.584 6
[h] —5.179 7 ol 28.566 2 28.566 2 28.566 2
hig /%% 13. 86 80. 96 82.55
Wy /% 70. 51 2.91 3.27

Note:os? : Envionmeental variance.

M3 AT B, ., fl Fouy R BER 32 3 R 8 4L
RIS B 80. 96 %0 A 82. 55 % . & Kk X 1y 8t 4%
A R 2. 91% 3. 27% . KX 2 K AR AR
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82.5500, Z RN PLE T IEM & R RH2.91%
M 3.27%, FIM+ ZHHEIE T &L
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SR IABE R R YE W,

M B, 5 A AR 3 3 DR Ry 448 2003 K L AT e
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R m—d="79.425 3,8 P, JE R & & ALK 7Y
b aa, Py JERY & i SE R Rl AA Z% Bl L R B
Aa, M Fooo K R BRI 3 Bl 55 A, |
1(AA) : 2(Aa) * 1(aa) . HIEH S BTN T .

FHA AA RZMTEM S 2N

m~+d+[d]+[h]=69.361 0—10.064 3+
8.637 1—5.179 7=67.933 8—5.179 7=62. 754 1;

SEHA Aa RAEMIER &N

m+d—d—+[d]+[h] =69.361 0+8.637 1—
5.179 7=72.818 4;

SE Y aa KR TER & 7N .

m—d~+[d]+[h]=69.361 0—(—10.064 3)+

8.637 1—5.179 7=82.882 7,
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