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Major genes and polygenes inheritance for pericarp
thickness of sweet corn

LIU Peng-fei*”,JIANG Feng*",YUE Su-ju”,ZHANG Zi-li*",
CHEN Qing-chun*",ZHANG Yuan’, WANG Xiao-ming*"®

(a College of Agronomy b Crop Research Institute , Zhongkai University of Agriculture and Engineering ,
Guangzhou,Guangdong 510225, China)

Abstract: [Objective] The aim was to study the genetic mode of sweet corn pericarp thickness to im-
prove sweet corn breeding and molecular marker-assisted selection (MAS). [Method] Cross combination
was designed by selecting two sweet corn inbred ( T4 and T19) with different pericarp thicknesses. A joint
analysis of six generations(P,,P,,F,,B,,B, and F,) from a cross of T19 X T4 was performed using the
mode of major genes and polygenes mixed inheritance of quantitative traits. [Result] The result showed
that the best genetic model for pericarp thickness was D-2(one major-gene with additive effect and polygene
with additive-dominant effect). The heritabilities of major genes were greater than polygenes in the corre-
sponding separation of generation. The major gene heritabilities of B, ,B,,and F, were 59. 65%,55.17%,
and 65.24% respectively, and their heritabilities of corresponding polygenes were 37. 84% ,41. 40% , and
32.65% respectively. Major genes additive effect was —27. 186 4, polygenes additive effect was 0. 289 5,
and dominant effect was 5. 742 3. [Conclusion] The inheritance of the major gene was dominant in pericarp

thickness. These results suggested that the attention should be paid to both major genes and polygenes
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when breeding sweet corn.
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Table 1 Pericarp thickness distribution of different generations derived from T19 and T4

;’%Ez}aﬁ_fg/“m P B3 A Frequency distribution
Pericarp thickness P,(T19) P, (T4) F B: B, F,
(115~125] 4 2 8
(125~135] 8 4 16
(135~145] 6 18 8
(145~155] 8 8 8
(155~165] 18 12 12 22
(165~175] 7 7 16 14 18
(175~185] 13 18 28 28
(185~195] 13 20 22
(195~205] 11 6 30
(205~215] 10 5 18 26
(215~225] 14 1 6 24
(225~235] 1 1 10 14
(235~245] 2 6 26
(245~255] 1 10
(255~265] 2 16
(265~275] 2 12
(275~285] 2 24
¥/ pm Mean 162.7+3.1 216.644. 2 175.6+3. 1 171.9426. 4 185.9433.6 206.3+46. 4
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Fig. 1 Pericarp thickness distribution in F, population of the cross T19 X T4
Column chart,solid line as well as dashed lines represent total actual distribution,
total theoretical distribution and theoretical distribution of each genetic component under the condition of

the best-fitting D-2 genetic model with two major genes, respectively
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Table 2 MLV and AIC values of candidate genetic models for combination of T19 X T4

F U ON YN AIC {4 [ e KA AR bR BR (B AIC

Model Max-likelihood-value AIC value Model Max-likelihood-value AIC value
A-1 —2824.7935 5657.586 9 D-2 —2763.785 2 5543.570 3
A-2 —2833.362 8 5672.725 6 D-3 —2773.526 1 5563.052 2
B-1 —2 814.209 7 5648.419 4 D-4 —2765.450 7 5 546.901 4
B-2 —2820.717 5 5653.435 1 E-0 —2763.509 8 5563.019 5
B-3 —2934.811 3 5877.622 6 E-1 —2763.8416 5557.683 1
B-4 —2 847.786 4 5701.572 8 E-2 —2763.978 8 5551.938 5
C-0 —2773.518 6 5567.037 1 E-3 —2 766.154 5 5 550.309 1
C-1 —2773.519 8 5561.039 6 E-4 —2767.994 9 5551.989 7
D-0 —2763.969 2 5549.957 5 E-5 —2773.5388 5 565.077 6
D-1 —2763.7852 5545.570 3 E-6 —2 776.766 4 5 569.532 7
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Table 3 Tests for suitability of candidate models for pericarp thickness

o G i A ARG 36 280 Parameter for goodness-of-fit
Model Population U? U3 U3 LW D,
Py 0.024(0. 876 2) 0.041¢0. 840 0) 0.042(0. 838 0) 0.030 5 0.087 6(0.320 6)
Fy 0.010€0.919 7 0.006(0.936 5) 0.503(0.478 2) 0.043 2 0. 144 5(0. 320 6)
Do P, 0.064(0.799 9) 0.014¢0.904 4) 2.137(0.143 8 0.098 5 0.143 5(0. 283 6)
B 0.001€0.976 1) 0.002(0. 968 6) 0.002(0. 966 8) 0.011 0.030 2(0.134 0)
B, 0.002(0.965 1) 0.002(0.960 7) 0.001€0.977 0.014 8 0.029 4(0.108 9)
F, 0.013(0.908 3) 0.006(0. 940 4) 0.022(0.883 1) 0.017 5 0.021 2€0.077 2)

VI« 4 R MR A

Note: Value in parenthesis means probability.
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Table 4 Estimation of genetic parameters for pericarp thickness of combination T19X T4

— P First order B Second order

e A e B fhitHE B fliif{H Fo AfiiH{E

Parameter Estimated value Parameter Estimated value of By Estimated value of B, Estimated value of F,
m 189. 480 8 o 473.29 346. 16 562. 81
d —27.186 4 g 282. 34 190. 98 367. 20
[d] 0.289 5 0 179.08 143. 31 183.74
[n] 5.742 3 hze /% 59. 65 55.17 65. 24
hoe /% 37. 84 41. 40 32.65

T md Ld ]\ LA 153 50 38R G A 32 30 DR i P 28 7 A 22 0 IR A P 28 i A 2 8 I 1) S PR (B 5 05 w0 v B R 43 00 3R A
MR R Ty 2 B T 2 2R U5 2 L AL L R L L R s AE R
Note:m,d,[d] and [h] respectively represent total phenotypic mean,major gene additive effect, polygene additive effect, polygene dominant

effect.o? o5y »0% » hy and h3, respectively represent total phenotypic variance, major gene variance, polygene variance, major gene

heritability and polygene heritability.
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