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Table 1 Distributions of plant height of backcrosses between two rice cultivars

80—85—90—95—100—105—110—115—120—125—130—135—140—145—1560—155—160— 165— 170—175

P, 4 5 12 22 2
P I 1l 13 18 5

Fy 3 17 8 4

By 20 14 24 13 12 3

B 1 10 18 27 18 11 2 1 3 14 19 22 1 4 1

®2 WSS AFEENE HRBEETRAR S S METE AICH

Table 2 The AIC values under various component numbers of backcrosses between two rice cultivars
R4 A B () \ ) ) )
Number of components (&) ’
WAL BB BN D)
: 2 4 6 8
Number of independent parameters
XA R R B AR L(p B —292. 84 —290. 11 —289. 15 —286. 21
Maximum of log likelihood B, —776. 54 —648. 49 --648. 48 —648. 45
AIC B, 589. 69 588. 23 590. 30 588. 42
AIC value B 1557. 08 1304. 97 1308. 96 1312. 90
™3 BB B, 7B, PESUNBAVURE % 3 H 55 B DL RSN 4 T R AL E
Tabl Th i likelih til £ t R M 4
able 3 e maximum likelihood estimates of parameters tt%jéﬂﬂ 1:1 lﬁﬁj‘ﬁgﬁ R %%%‘%

in the backcross populations B, and B,

W] By BFA o BT L8 20 A7 B E A

[iid:S IRy A A WE@ B O T7 %™ A1 - -
Population Component  Weight(x)  Mean(m) Variance(az)_ ﬁ g1l E‘J’ff%tb(xz—8. 81 )
B, 1 0. 66 146. 98 23. 02 B, H 1 H Br 49 & 4 A EL BUAT B
2 0. 34 158. 54 23.02 lglmﬁ%tt(xz:].- 04, P>
B; 1 0. 54 97.13 44. 14
: y;
2 0. 46 154. 17 44.14 0.25) . By #HA (9 #7 5 5 1 7 HE 1y

F IR A B B 8. X TR
O AT VA R, TSR R R A A A B L T B RO 26K/, BBUR TR 22 RAR K . AT
N B, BB AEA 1 1 B E, TEATTLURE] . FERE MR AR B Y R b A A
A BAEBNV AR ERE, HRIYH S B, #E—5 0 DU SRR IR 4=
34.30, BYERN h=22.74, FHEH BIE d/h=0. 66, MR B, EEE M stiE r &
H: o, =(d—h)?/4=33.41, BAEH o2=53.11, FHILEREFBER AL, =62.91% ., HHA
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B, R EHFE M BREH BN dhy=(d-+h)"/4=813.39, MFR o=853.26, FH I FEH#&
K h,=95.33%.
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BB E S MG, B ERBEEAN AAP)OM aa(Py), EEFKMBHZNH d A h
R, EHREFEM-BEME, ERFRVMEERBNHEML, F, . RAEMERNH
FRA[ R =K, Hlaa R, Aa REAM AA RR, RAVHPH T ENLTHESL, —85S
REIHRATHE R, BB RWETE, LA NRAFWMEFERELR E X
OMEME 4), 43I Ny o). Ny oDl Ny oD RRXZRE R FHUM DA

W4 Fraaa R, As BRRH AA RRLHY [ EFH M

Table 4 The means and variances of various F,. ; major gene genotypes

aa % # Aa R & AA K £
aa families Aa families AA families
HE LY
ok Jﬁlf'?‘]f’]‘[ﬁ m—d m+—1-h m+d
Mean of family means 2
RETHRWEILE 52 1 1 1 1 1 1
Theoretical variance of family means 2 D+ 16 H 2 b+ lGH 2 b+ 16 H
RENW T E | 1 1 1 1 1 1 1
—D+-—H+E —d*+—ht+——D+~—H+E —D+-—H+E
Variance within family 4 8 2 4 4 8 4 8
HEVHAE T BENHTEBAER | | . . . .
o T RNE S D H+ 5 DrigH+ Fianriias

Estimated variance of family means
(n is the number of individuals 1

Lp+ L Lyt L Lpy Ll
(o D+g HYE/n (Gd+—rhi+ Dt U+ E)/n (<D+—H+E)/n

in a family)

Y HFEE N EREEA A B REEERMAGTERBNE, X F, R R B A
RESANGBIBTIKB 3 DA, X3 MHHRE 1 2 1 WAEWL, ENHAEDH
s B0 FoR, RBLEHOTAUTXR.

m=m—d
o =m+ (1/2)h
Hy=m +d

ESpls A

m = (1/2)(py + t3)

d = (1/2)(us — 1)

h =204 — p —
B4 B AT BB F B BN A IR R B YE R, REB¥E 40 N, oD Nz, D) B
NQpzs o)F NQuy, DR BTF, BEAWHGERE.: P REBERE D00 R AR &
Bk, A 2GHE AR 3 1 A&, EIINHER AR 1 M KRRy HEM o
of FrR. FHE NG, o)l N, o) REEX 4 Ky B0 R & ST k. w ol B
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i N, SDMBERMITE, 1 M of HIRE DA Q/INQey 05+ (1/3IN (o) M EHEF
2, HA.

m—d = p

m+d/3+h/3=p

(2d — h)*/18 + (2d* + h*)/(6n) = o} — o}
AT LLIRAR m, d WA AT, BR, D7 BATHER R Z — B, HRB=A 0T RAT
5, XEFATLIBE d=h(Hg 3+ 1438, AT ATRAS 77 B X SBAE S B RAE I AT
4.2 XHIGH

5 S R EHUE AT RIS R o e i, XA HRA ML R E P, R
il 1138-2(P,, $18), F REHRHE P, RAE, F, REHANREI 4, BAHE, A
127 B} F, BERIRAS F, K AWM, BAREWM 6 B B F. o RRVHEERIENRE A
AT, 26 4 R A AT HOR AR UR BB AIC (B, 45 8O 2 B AIC BB &
ME, A F, o RARPIADHRE, SWMEERIERT B, SHLAE3 1M
®5 XEBERBE @) X1138-2POF, RRAZFRBANE

Table § Distributions of nmumber of maggots of beanfly in stem in a soybean cross

4 5 6 7 8 9 10 11 12 13 14 15 16
Py 1 2 7 2 3 3 0 2
P 1 2 2 7 4 3 1
Fy 1 3 3 3 6 1 3
Fyoa 4 17 50 18 4 19 1

Foe BEXRWERN 11382 &N F RRBEERE DS HEARETNH AIC K
Table 6 Akaike's information values of the F; . ; populations derived from Pixiantianedan X 1138-2

W54y #i% (&) Component number & 1 2 3 4
WM. BWH RN ) . . g "
Number of independent parameters N (&) .
XA BB B (L) o ~ o -
Maximum of log likelihood 249. 55 214. 40 212.75 208. 36
AIC {fi AIC value 503, 10 438. 80 441. 49 439. 82
™7 b ERBEATERESHNEX AEBULEEELER (P =0.78, P=0.38),
ERME T G5B AR DR RIRD FIH .

Table 7 Maximum likelihood estimates of component distribu-

mo=m+ (1/3)d + (1/3)h = 12. 08
Mo =m—d = 8,62

tions of the F,. ; generation (standard errors in parentheses)

1Ay 4y i R () ) HOn) YREACD)

Component Weight Mean Variance d=nh
1 0.28(0.04)  12.08(0.12)  0.44€0. 17 A[PLIBH] m=10, 00, d=—2. 08, My F
2 0.72€0.04)  8.62(0.09)  0.60(0.09)

0,=2.98, FHENMHTEN.
ohe=d'/A+h* /84 (d?/2+h*/4) /n=2.2T7,
EIIH:I%E%@{%%%! h,Z,,K:G'?,,K/O'f,=76_ 17%0
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Identification of Major Gene and Polygene Mixed Inheritance
Model from Backcrosses or F,.; Families

Gai Junyi Wang Jiankang
(Soybean Research Institute, Nanjing Agricultural University, Nanjing 210095)

Abstract For major-polygene traits, the distribution of a segregating population demon-
strates multimodality‘}which is the characteristic of a mixture of more than one distributions. A
statistical method to identify major gene and polygene mixed inheritance from backcrosses and
F,.; families was developed by using the theory of mixture distribution. With the method, the

existence of major gene and its genetic effects could be determined.

Key words Quantitative trait; Major gene and polygene mixed inheritance; Mixture dis-

tribution; EM algorithm



