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Detection of Genetic System of Quantitative
Traits Using Backcross and Selfing Families

ZHANG Yuan-ming, GAI Jun-yi, QI Cun-kou
{ Soybean Research Institute, Nanjing Agricultural University; National Center
of Soybean Improvement , Ministry of Agriculture, Nanjing , 210095, China)

Abstract: To improve the precision in the genetic analysis of quantitative iraits, the B, ., and By.3, 01 F3., families in & ran-
domized blocks design were used to identify the mixed major gene plus polygene inheritance model while error variance was
estimated from the analysis of variance. Five kinds of genetic models were established , including: one-major-gene model,
two-major-gene model, polygene model, mixed one-major-gene plus polygene model, and mixed two-major-gene plus poly-
gene model, The AIC value and a set of tests of goodness-of-fit were used to identify the most fitted model among the pos-
sible ones. The iterated ECM (IECM) algorithm was used to obtain maximum likelihood estimates of the parameters in
sample lkelihood function. An example of the genetic analysis of days frem planting to flowering of & rape cross was used
to illuminate the above procedure.
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Table | The number of component distributions (NCD) and estimable genetic parameters
of B,:; and B;;; ,or F;.;under mixed major gene plus polygene inheritance models
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Model ¥  No.independent 13t order genetic parameler No.'ree.tr.wtwe
NCD parameter conditions
Bi:a & By:;

C 2 4 My, Mg -
D-~-1 4 3 my,my,d,h -
D-2 4 5 my,my,d,(h=0) 1
D-3 4 5 my.mgy,dl=h) 1
D-4 4 5 My, g, d(= k) 1
E-1 8 12 My, g dydy o hys by o iar! -
E-2 8 8 my,mydy,dy b by (i= = fe==0) 2
E-3 8 6 my,my,dy,dy,(h, = hy=0) 4
E-4 6 5 my,my,d(=d, =dy, h,=hy=i=ju=ju=1=0) 3
E-5 8 6 mi,my.dy=h dy=hy, (i=j4=j,=1=0 4
E-6& & 5 m,,m;,d(:d_:h.:dﬁh;,i:jg#u:l:(]) 3

F2=3

E-1 ¢ 10 mysdy sy ha B yisfansfuend -
E-2 g 6 my,d,dy, by by lizjy=iL=1=0) 4
E-3 g 4 miy,d, dy, (B =h,=0) 6
E-4 6 3 my,d(=d,=di h,=by=i=jy=j,=1=0) 3
E-5 9 4 My dy=hyydy= by (i=ju=jig=E=0) 6
E-6 6 3 my,d{=d,=h,=d,=by,i=ju=ju=1=0) 4
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Table 2 Analysis of variance

fo?nf .f’ variation DF 58 MS F ﬁﬁ;ﬁon mean squares
E¥ Replication 6.35 6.35 1.50 o? + bol, + abol
A Set 63.50 7.0556 0.84 o* + eay + boly + bool
EX xF4E Replication x Set 9 38.15 4.2389 2.45 ot + bol,
FEM  Family 110 68421 6.2201 3.60"* P eed}
#%  Error 110 190.04 1.7276 ot
B Total 239 982.25
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Table 3 Distributions of days from planting to
flowering for a cross between two rape culttvars
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42.3077
35.0000
31.8000
34.6303

HEHHEEENNES B XY, TRAEEN
F, OB T8 S F,. A0 F T HRGER M
—Hri SR, A AN m=36.17, 4, = d, =
0.99, b= —3.17,h,= - 1.43,i=0,95,, = -




332 # & HEREDITAS (Beijing)2001 238
1.62,j,, = -3.36,1=6.90,[d]=3.28,[h]= x4 RENRG AICH
-3.42, X—REBHMI T RERRE AR Table 4 AIC values under varlons genetlc models
N F, BRI, LEAR P B R, Wik, 7 L) ac | Bm e mE
L R B 3 R e R T O Model Model Model
HEBRAE T R E ST, A-0 1181.1718 B-4 983.5978 E-1 960.2113
it R — RS R TETR Fz:a#ﬁ:% A-1 977.8405 B-5 992.8699 E-2 976.0257
FHERQECE, b AN EREHE B A-2 1006.0497 B-& 990.8681 E-3 972.0565
’ A-3 1029.6340 C  968.0446 E-4 970.0588
¥ 2 _ . > \,
EREBES B0, = | 20 AW HKEBERE  ,_, 999550 D-1 9,024 E-5 9720841
FEiol, =3.2526 - 1.2437 - 1.7276 = 0. 2813, H B-1 968.4349 D-2 970.0557 E-6 970.0546
JH:,EEEE&%$ hi! =1.2437/3.2526 = 38.24% ,$ B-2 977.71%5 D-3 972.0528
HEMIEE o2, =0.2813/3.2526 = 8.70%., B-3 982,270 D-4 M09
%5 F MEESA-0,A-1,B-1,C,D-1HE-1 HENEAHERR
Table 5 Tests of goodness-of-fit for Models A-0,A—1,B-1,C,D~1 and E~ 1 in F;,; population
:o?;] U} U3 U3 nW? D,
A-0 0.677(0.41) 1.095(0.30) 54.344° " 1.373* " 0.160"
A-1 2.30%(0.13) 4.650" 7.509% " 0.766" " 0.144"
B-1 0.148(0.70) 0.125(0.72) 3.443" " 0.459( > 0.05) 0.102"
C 0.118(0.73) 0.780{0.38) 4.84° 0.495° 0.114"
D-1 0.114(0.74) 0.769(0.38) 4.851" 0.494" 0.114"
E-1 0.001{0.98) 0.040(0.84) 0.491(0.48) 0.266( >0.10) 0.088{ > 0.05)
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