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Single character selective model of major gene and polygene
mixed inheritance model of quantitative trait
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Abstract: [Objective] The study was done to estimate the variance of polygene effect and environmen-
tal variance separately in the major gene and polygene mixed inheritance model of quantitative traits from
segregating generation and provide a simple single character selective method for breeding operators.
[Method]) This paper used normal distribution’s limit error to plot out the data of mixed normal distribu-
tion into the multiple sections which correspond single normal distribution, each section representing one major
gene genotype,and the one-way analysis of variance of repeated data was applied to estimate the covariance matrix
of major gene effect among major gene genotypes,covariance matrix of polygene effect and environmental covariance
matrix, then the genetic parameters, namely the phenotypic variance, genetic variance and heritability of the quanti-
tative trait,were calculated combining the proportion of the component distribution of the mixed normal
distribution and an example was taken to analyse. [Result] Under the same selection intensity, the genetic efficien-
cy was 110. 376 0% ,it was improved by 10. 376 0% companred with the common quantitative trait which corre-
sponds single normal distribution. The genetic gain GS was 28. 41 when the selection intensity was 0. 5. [Conclu-

sion) Using the single character selective model of major gene and polygene mixed inheritance model of
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quantitative trait to calculate,the selection efficiency was higher,showing practicability of this method.

Key words: quantitative character;major gene and polygene mixed inheritance; AIC; EM; genetic gain;

single character selective model
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Table 1 Data of practical observation
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Repeated measure times 1 i n
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Note: x; (i=1,2.++,n;j=1,2,++.7) is the j times repeated measure value of the 7 individual; zi(i=1,2,+.n) is the average observation

value of the individual.
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Table 2 Data of the single element random experiment with equal repetition number
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Note:axj; (i=1.2,+,k;j=1.2,++,n3;t=1,2,++,r) is the i major gene genotype value of the ¢ times repeated measure value of the j indi-

vidual.
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Table 4 Frequency distribution of the days from planting to flowering in F, generation derived
from Guludou X Shanghai hongmangzao

JEAEm1/d ¥/ 4 Frequency distribution A

Day from planting to flowering ’;‘ﬁ 1 &EE #2 YKEEA THE

First repetition Second repetition Average
26.5~27.5 4 4 4
27.5~28.5 1 1 1
28.5~29.5 4 3 4
29.5~30.5 5 7 5
30.5~31.5 5 6 6
31.5~32.5 12 10 11
32.5~33.5 8 9 8
33.5~34.5 4 5 6
34.5~35.5 8 6 6
35.5~36.5 6 7 7
36.5~37.5 18 18 17
37.5~38.5 21 22 22
38.5~39.5 26 27 26
39.5~40.5 27 26 27
40.5~41.5 23 19 22
41.5~42.5 11 10 11
42.5~43.5 10 12 10
43.5~44.5 4 5 4
44.5~45.5 3 3 3
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Table 5 Akaike’s information values under different component numbers

A
A A AL bLBVE S qiUN iﬂ((\](lz)? RBIR RERR A (L Cp) D AIC i
. Independent parameters Maximum of log likelihood function .
Component number (%) AIC value
(N(&)) A
(L(p))
1 2 —487.725 9 979.451 9
2 5 —482. 364 4 974.728 7
3 8 —483.926 1 983.852 1
4 11 —481.106 2 984.212 3
5 14 —475.262 4 978.524 7
x6 BREXLBOAERF BERESHHRNSH AT
Table 6 Parameters’ estimation of the mixed distribution in F, generation derived from
Guludou X Shanghaihongmangzao
H(H Average Fr#fE 2 Standard variance
HE A5 A 1 A3 53 A 2 B A3 1 353 A 2
Repetition First component Second component First component Second component
distribution distribution distribution distribution
5 e
EP{ ! U\ig. 31.032 7 39.220 9 2.154 1 3.067 4
First repetition
e o v
B2 WK .. 30.951 8 39.326 6 2.052 9 3.076 1
Second repetition
M/ A
T 30.944 8 39.2850 2.0779 3.014 0

Average




196 T AR MR 22 4R CA R O

5 36 &

TR o AT AN k=2, HLL A 43 A5 B o A He
BT 12 3, BLBAAF#E — A BB A 5, T LUK 3=
BE DA A8 S DAL 11 e A AR S rh gy B Ok (HLR AR
Wi F 5N 2 A ook [ 2 AR N BOR SR L 5
2 2 L) FH B 45 % L 0 22 0 TR A A A R AT AR
5.

1B i 2 JE K A7 A B, U8R pR B i KA R L, =
—479.102 6,0 2 KL A7 AR I, Ll 9K oR Bi0ds R AE hy
L,=—480.799 4, RIR b G it & R A= 2[logL, —
logL, 1=3.393 6>y, (1) =2. 706, I I AT A K » 75
BEAREE N 0. 10 B, UK e G i i 25, BD 2 3L K A7
.

i3 LA T AR SO R T s R TS
T DR B ) () 5 225 R

6.132 —6.132
L,:101><[ :|;
—6.132 6.132
22 B IR IR B3 (1) 85 22 6 43 591 h
9.867 —3.201
Lf:m1X[ },
—3.201 3.749
__[1.841 1.566}
° L1.566 3.557J°
= 5 PR R[] ) 25 T B 22 5 H
6.132 —6.132
SPp:104X[ J;
—6.132 6.132
22 56 R IR B3 10 2 05 85 22 4 40 0 R
247.921 —80.419
| }
—80.419 94.198

e

[0.005 0.004}
0.004 0.009]°
it V,=4 691.2,V.=10 108,V,,V. % i

E NS NEE]
ISR I 22050
) T0.005 0,004
7[0.004 0. 009]
LI T 28N .
[ 123.953 —40.212
E”__[4—4o.212 47.094 J
= FE R A ] 1 B T 22 B
[ 152,684 —153.103
‘47[——153.103 153.068J°
Es ARy o= [+ 2] i

Bk R 1A FREA S8 Al a, HEE
WA BYE N aa: (Aa+AA)=1: 3,84 F 3}

KL ) 25K 0% —a'X.a=38. 23, £ 3 K45 I 2%
How=a'2a=19. 158, HIEH LN 6% —=a'Z.a=
0.007. 815 )7 2 6% —a'X,a=a' (X, +E)a=
57.389, %A K2 N 65, —=a'X,a=a" (5 +X.+X,)a=

57,395, X fE J1k ht =T —99% , Hoh 3 5 A
O xp

2
ﬁ%ﬁﬁnguww@z%ﬁﬁ%ﬁﬁm:

%%:%SVO
O xp

TE TR — PRI N L B8R n=110. 376 0%,
AR Ay B — TE 2543 A 1) 5 30 250 TR ) o Ak 3 4
BT 10.376 0%,

MR PR i =0.5 I, fE 3 GS=128. 41,

XA TR AR AT I B i PR i e B i, W]
P AR 35t A% 20 JR 1) TR /N o 1 3 it A% 2 R A R 1
T

7T 45w

T F2 L N - 22 BE DR IR 5 38 A 15 R A b b L R
FE R M A E LI AR A I S BTt O 3R AR B
THACH RS T T 2% 32 4 DRGSR PR 14 3 i D] 2800
T7 5 W | 22 B NGO Wb 7 2 W R B 858 Bp 7 2 I i T
FbE T 2 B R Y S DR AR T 22 L 22 ik TR O
J7 22 PRI 05 28 i e 1 LATE 34 0 88 THEAUR RE 23
STH 2 R s L Oy 25 RS 7 2 i Rl A, G b
A TS MR A B 3t AR i BE AT SRR B0 B
PR RCRARARSE = A R E RO TN E.

[ 5% k]

(1] SR, iR MR A 3805 207 T . 388 1% 20 BRI 32 0 R (R
B [T FE 241, 1993,19(1) : 1-6.
Mo H D. Genetic analysis for qualitative-quantitative traits L.
The genetic constitution of generation populations and the i-
dentification of major gene genotypes|[]J]. Acta Agronomica
Sinica,1993,19(1) :1-6. (in Chinese)

(2] BEH#R, R R, BT R -5 Mok 09 38 2 07 . 2 = f5 fhast 1%
LR LD, AR 2241, 1994,20(5) : 513-519.
Mo H D.Xu C W. Genetic analysis for qualitative-quantitative
traits [l . Endosperm characters under triploid genetic control[ ] 7.
Acta Agronomica Sinica,1994,20(5):513-519. (in Chinese)

[3] &M, S MR, BT B -5 i Mok 19 38 4% 20 7 IV AR LSR5 1
N L] MES 24 42,1995,21(6) . 641-648.
Jiang C J,Mo H D. Genetic analysis for qualitative-quantitative
traits [V. Application of the maximum likelihood method [J].

Acta Agronomica Sinica,1995,21(6) ;641-648. (in Chinese)
(T 4% 202 70



