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HEBERT-SEERESEENP,. P,
F,. F, #1 F,, 3H%g'ﬁ*ﬁj5/£

ERE  EHHE

(HRRXEHB L R KFERXTHRR, TTHEBA, 210095)

R#OE RCREMHERP, P, &FF, F, M F ARSI SRR E R 2 E
HBEHFIT TS, SRV HABENAENRE, SEEREUR - EEH + SEFESRES
R ANRERE, AIC {5 BHEN B T BLE B (8, 8208 & YER B0 X F 38 40 1 ot 15 ML Ut
—H R, LD XA N, SHSHEMEITEM BN R, UBEXEE PO 1138—-2(P) %
XAARH, W T REHEHFBERERGRE, RAXERF S ETHH+ ZHEHB S REERX,
FEEHMBERIAIHA—1.86 1 ~1. 64, F, tEAA T HEFBRER R 43.84%, Fo T ABREE
H 15 H K 88.59%, F, BEHAMPIRS REN 11<2<12, F . BHEMPIES R W 10, 6oL
0,

XA HRER, TERN-ZEERGCRERD, SR EM AR, S ARE T

BEREREFHEREYY EFRRER, BB AH T LRI E B AR, B
BNERA MM EBEE, XFRERRH Y L EH-LEHIR G815 (major gene and poly-
gene mixed inheritance)!'™*', FHBMFH LR (1996) W REM R THREREERN-ZHHE
R EHAM E I FRESEAE TR, KXHERMA P Fi. Py Fou Fous(F, BBRATAY
Fs REOMAHBS ST L, WK ERTASBIIRZTHFHEY, SHEP MR
BED A X Xus Xas XM X5i§ﬁ9 #Zkﬁﬁ%'“ﬁ nys nys n3s ng T ns RN » %ﬁﬂ‘F’E’J~
HWRERER. FEEBHERE ZFEGRE, REERRRSEERY, FAENZENE
ZRIAFETEMEN I EREZ BELEERER, FARETFAHENEE N, +8
AP MEWBEN YR ESHEIER, 5B EREAOE R EE R, SEEBRE
UKk —MEREE+-ZEFMRARE.

1 ERRR A

1.1 —ANEERRGFAFBERECL A BR
BREX-HERER DI REPHERBH —MERMAH2B5IRY, FEHEFYH
AA fll aa R, W o® HIFHZ, P, FI M P, KW H
Xi~N(u, 6, X; ~ N(yy 0*)y X35 ~ N(py, 0%)

» EBRARBEESIE. * w BUTE T R A5 ARl b2 B Rl 900 RO T HE , KM 450002
*» x « BREVEH, E-mall:sri@njau. edu. cn
YCHEE B 1997-05-06, W I MBS AR, 1998-01-23
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F M B s HEAESHHHES, BRN.
Xy~ (U/DONQy, ) + (1/2I)N(py, 65 + (/N 05
Xosi ~ (/4N (51, 08y + (1/2)N (g 05) 4+ (1/4YN (s 08
Her,
M1 = My Msz == My, ﬁ%']jﬂ AA R EF aa %%%mﬁ%%ﬂ]s
tse= 1/ D + (/D + /D, Aa RRFHENTH,
o= gk = */n, H AA FHEM aa RETFHEH T E . ARAANMEL,
ofy=(1/8) (= ps )2+ (1/16) (uu —2p+pa) 0 /n R Aa RETHEHI T 255Aa K
RFHEHI A R IES A, Aa BREPFHMEN RN —DESRELAA, B
BB REOEHE, YRANMRBEEL (@ FNEN, URENTEE >0, REF
FBO R B AR BE TAE S . SRR R R, UARRBPIIESNEE
prs pos s T SR, SEER T R B AR EEE R B8 E R EM B, AP FL AP,
B B9 RE A P B = A USRS B A 07 2 0 AP 346 0 EM Rk B s Wi {E .
PR TR G BT @ IR () A B AR RO () 433 R
m= (1/2)(y + p)y d = Q/2)(y — p13)y h = pp — (1/2)(p + p)
PRI AR A—1, 7E—EMARF M TR B — A5 AL A I BTR (A —2) |
SR BHRE(A—-D MM TLBHERET A1),
1.2 SEEBREMREC CER
T B B N Ayt S RN GE L, B B &, T L & BB 1) ST R AR AR E R B4R, R R
BB ARRI Y~ BRSO UIE S0, S B ey g 4 d, B AN Fo s R b, F,
M F KRB,
Xy~ N(/‘udf) s X~ N(ps509),
R 4 3 R - B, kA B R R 4 B Ca 3[R RD, m R BEIE T
¥ B4,
y,=m+[d], #z:m+[h]’ #3:”""[‘1]’
mo=m =+ (1/2)[h], ts =m + (1/4)[h]
DI'JX# s Mo~ M3y Mg ﬂ Hs Fﬁf?ﬁﬁﬂﬂ’l%ﬁ?ﬁ#’ﬁﬂ
o+ 2p + opy — 4p = 0Kl
Mo = 3y T 25 =0
PO BB C-1, BT E On) . B EE 0 BN (Ld DA BN (L D 4 B130R
.
m= /22y + ), [dI=Q/D(y — 1),
(hl=p ~ A/ + 1),

1.3 —MEXEE+SERESBERB LD K%

P, F, I P, AWM AR —EERIF, F, MF, R=AESHHWRE, HE, BE
AP E SRS Py Fy M P, 5 A&, F Hais Hazs #wﬂl Msi~ Hsas #ssﬁ'%u%ﬁ;\
F, Ml Fo o R APEN ERERBEHBWHE, F, AT AERENIT 2, B4 RR,
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Fo s REBEP SRS MAFTES N by obfl oh:RR, M.

Xy~ (U/ON(uy,00) + (1/2)N (45,05 + (1/4ON (3,03 ,

X~ (/N (51,08 + (1/2IN(50,0%) + (1/4)N (ps3,0%)
WREBEFFSNBERERE, HHEENES, WAEUTHXREKX.
m=m+d+[d], pp=m+h+[h], ps=m—d—[d],

pa=m+d+ Q/D[h], g =m +h + Q/D[R], s = m —d + (1/2)[R],
=m+d+ (/D[R] pso =m + (A/20h + Q/O[R], sy = m — d + /O[],
o= (1/2)D + (1/H + ¢*, D, H 5+ 5| A E BN IntE 77 ZMBHETE,
ot =aly = (1/2)D + (1/16)H + [(1/4)D + (1/8)H + ¢*]/n,
at,= (1/2)d* + (1/HHh* + o}
X — M et BN A 2R Rt
it 20 + ps — py — 2 — py =0
Po— 200y — o + 2450 = 0
it pa+ 2p — Aps, = 0
2+ 3pp + 245 — 2p0 — 3pyp — 2453 = 0
B S MGitR .
m= (1/2)(py + 1),
d= py — (1/2m — (1/2Dps — o + ta>
h= 2py — o — (1/2)py — (1/2) pu3,
dl=m —m—d,
[hj: 20, — 2t
FRXBTEBIRN D-1, 7E—EHARZMET, L@ EREEM M B4 2 EEEED-
2), ReBHETEREEMMBHESERBERD-DHULAFRTEL BEERERMMNBHE B R
(D-4),

2 SEMENEESEE

2.1 AIC(Akaike’s information criterion) £ Rl

Akaike (1977)P 1L\ A5 35 40 S A 3, WHEGE T R BT R 0 WL (B BE S 4y A B 4 5 F, 8T
MGt A G E LM AEE S B ERTHEY, &6 ERAMRERE R, SMEME
WA E X RIREZ 2, AR B, )RR, P F AL, ¢ HETHLAA,
—AMI B BT R BB R K, BB KR, AICHEMZHAUTRA:

AIC =— 2B(f;g) + C =— 2L(¢) + 2N
CRASHELSHEXRAEEL, ¢ RRAFSEWRKMUARMIT, LCOHOBRIMBIIRER, N
AR ML BRI R FIRE M A R R IE R AIC HR/IMIBE R R & A,
BT UA ST RAERS S AGPRITNEPARA BT TR, Wl AR
PEETF A, LB Al R LA R . RIIA ST IR Y B ATC #EN 5B 7E AR 2858 4%
BRI IE S —2, Akaike (1977 FUEH T E—ERBG T, AIC N SR LR KR
Ly, (A AICFT A TRENAUAKRRHS S, RS A PR —L R E.,
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2.2 fUSREE8IR (LRT,likelihood ratio test)

R AR B AR AR BRIE I, 0TT R (AR AR B R X MR B R B 35 3
RTFH—HA, BEAFE-HUH H £ 2T He ZR2OEE Y ALK R
R, ARG AR T B i v /Y % 4047, B

A= 2[L(@) — Lg)] ~ ()
@ @ R RMEL H M H, TEEARKRARMEIT, LCORIIBMUR R, ££F A AIC
HEB BN FE—RBAS, 7TRAR R A It A Al — R P R R B8 45 ) anAE 7
B AIC [E#+%8 D KBRS, WHURKKRREE D 5 D1 Mike, MR-HERAREE
B, MxHFEERL02Y. BRAND—1 AV EREHE, RZ, WR-HFHFRES
B, MIABEESE: D—1 W RRHMEA D,
2.3 EEMRE

M b A B A 5 L 43 AR B A AR BT, W AR B T R A S A B R I K
R —3, — BTG, DB AT R R R AR R X — AL, &0, AT R R A A AL
FEFE,NEHERBE B S X AR, & X ERAHSIERR . Smirnov £ 5
Kolmogorov £ 5 ffy 52 HA B 43 A0 55 B A 43 7 (| 9 38 2 1 o

W F ) BRI RE Xiy Xoy oy X NEEEWNE, W FXOEL0,1] M55
fi, MAUT=ABHERN 1K X SR, TR FXORER0,1] L5316,

Ut =120 D) F (X)) — /2 /n~ 2D
U = 45/ DI F(X)? — n/30/n ~ 221
Uj = 180[ D) (F(X) — 0.5)* — n/12F*/n ~ x*(1)

WE (ONBRRHEE, X, Xaow s Xo MFFHKITR, Fo() MRS AR GEN
HERIE R BB 447D , Smirnov 7E 1936 4R A S &

Wt =" RGO = FUGOTARCO = 5+ SIIF(X) — 700

PEE S YES DS, FFIERH T W2 BUAR IR 4> 47, Marshall 76 1958 4EE 8] 7.W?2 ik BN & AR R 40
RIEREAER 2 W, M n=3 B, W2 BRBEEHRE S,
Kolmogorov 7 1933 E#HE S MMM 5H — %Kit it D..
D, = Sup|F} (z) — Fo(x)|
ULEAMREE SNSRI RS E B, DRSNS BB AR
Tk, E—ERBERET, W ARSI R BEAMES M, KRA A BRI RE0E
SR, FIA AIC %A IE AR EN TR WS A R,

3 WMABRMAITEYITH

MF D AHIAL, LB S5 B EM (expectation and maximization)®? >kt E 4
% 52 2 008 X B AR of B BA S BR RN .
LAP) = Zlogf(Xu;m,dZ) —+ Zlogf(Xzﬂﬂz’Uz) ~+ EIng(Xai;,aayﬂ'z)

+ Z [Wialogf (X5 141,05 + Wiplogf (X ez 508 + W islog f (X5 143,09 ]
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+ Z (Wealogf (Xsis psry08) + Wiplogf (Xsis t5240%) + Wslogf (Xiss 535 0%) ]
K& ERMAF EHRATER, f(X; 0,0 ) KR EBTA N (s o) VEEBEL Wi Wi
W Wey Weofll W RFEAR TIRG BEPERN DA ERER, M PRETH L(D)
H MR R IE MR AR, D Y 2BV AREL, AR KM, AT B L (O) KW FHH 2 H—
RIBEAEIHE 7 D—1 B 2BV, B EF —HLYRRM, WA A Lagrange B
HE MRS L (O FRIFMME, HAEEL R H 8

& ESIRIR R, MR EM REHEAT A SR TR LR

(D ARFEFEA VL MME R E Y BRI WA

@ RS RETHAWHENEFRBER W W W, We, Wl Wes, AT
5 R 5 FBAR B SR e 3L Lo () (E BB 5

@ X L( @)L AR AR B AR BN & W5 20 6 B A (A 77 ZR MG M 25D

@ FOBBHAEHERE AN T—% EM ERMVGE, EXU L&, ERHElEY
1k,

4 EPISR

4.1 HiBHR
HTHEGHEANTEREE (PHM 1138—2(P), 25 ERUMNFRBREFITRIMH,
e # R G AT AR, ARy B E., F TP REE P, B4R, F, AERHA
HRMSSH, BAHE, K127 F, B5%EBF, KRR, BIREAW 5 &, &M
IR B AR TR 1,
®1  ATHMEEME 11382 FHASHRRNSH

Table 1 Frequency distributions of the number of beanfly in stem in various generations of a

cross between Pixiantianedan(P,) and 1138 —2(P;)

4 5 6 7 8 9 10 11 12 13 14 15 16 n

Py 1 2 7 2 3 3 0 2 20
F 1 3 3 3 6 1 3 20
Py 1 2 2 7 4 3 1 20
F2 2 11 17 29 33 34 30 18 11 10 4 1 200
Fa:3 4 17 50 18 4 14 19 1 127

4.2 HIFRERS1TiE
F 2B I AFBAMARKBIR B AIC (B R LURME T, & 34 AIC EHE/
(B R E A PER R A4 R, N C-HRAEIRE SRR T A NI A REBAKITRAEP,. F,
il P, BRI RIEF) B F KT, PR IX = A BEAR T AL Ry B — B2 40 A0, B 0h Ik 0 BT i 2y
HORTELE & BRI A E B, ME D BREP N RI A ESHHHIRE, HARHFEY
RS, ARrE#AS, DB/ AICHEG 2, SRR FAR I RER
EEN B EKT (G 3, B DR R EGE SRR, & 1A &R K d D#E
BIBF MG MR, AR XA —SAE I EEEGIERN d A BB A
m=m +d =720, pgp =my +h =8.25, pgy = my —d = 12. 15,
pay =my+d=8.56, pp =my +h=9.23, sy =m, —d = 12. 39,
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pe = ms +d = 8.54, s, = ms + (1/20h = 8.73, ptyy = my; —d = 12. 14
#®2  TEEE B HS B EITHE
Table 2 Maximum likelihood estimates of component parameters in various genetic models
_— XWIM%TE ‘ ,
Model I..oga.nthm AIC o e M3 B4l 4z 43 Ms1 M52 M3 O o} ot ok
likelihood
A—1 —796.45 1600.89 8.08 8.64 12.18 — — - — — -— 2,10 — -
A—2 —824.73 1655.45 7.97 10,06 12.16 — - - 2,30 — — —
A—3 —797.98 1601.97 8.30 8.30 12.16 - - — — 2.14 -
A—4 —868.01 1742,02 8.13 10.90 10.90 — — — —- 3.50 — - —
C —813.39 1642.78 7.20 8.25 12.15 95.86 - 9. 60 2.94 5.11 2.98 —
C—1 —818.87 1649.75 7.44 9.12 12.39 9.52 9.72 — o 3.18 5.23 2.99 —
D -~775.63 1575.26 7.20 8.25 12.15 8.56 9.23 12.39 8.54 8.73 12.14 2.94 2.87 0.34 0.89
D—1 —785.30 1586.60 7.30 9.32 12.25 9.03 8.22 12.19 8.48 9.00 12.17 3.28 2.61 0.31 0.98
D—2 —797.28 1608.56 7.07 9.17 12.02 8.07 9.36 10.65 8.02 9.45 12.08 3.19 4.53 0.36 0.57
D—3 —786.53 1587.07 7.45 9.15 12.40 857 8.57 12.43 8.29 9.25 12,14 3.20 2.65 0.33 1.02
D—4  —819.22 1652.44 7.44 9.12 12.39 876 9.77 9.77 9.08 9.84 10.09 3.18 5.05 2.62 2.67
W —RBRMBIP LN BE  Note,-—represents no such parameters in this model
%3  HoNPNESHRRAESHNEEE
Table 3 Tests for goodness of fit(probability in paratheses)
] FieZEN it ht  Statistic
Model Popu-
lation Ui U Us W D,
D Py 0.01€0. 93 0.01€0.91) 0.67(0.41) 0.17(>0.10) 0. 20(>>0.10)
Fy 0. 00(0. 98) 0. 02(0. 88) 0. 23€0, 63) 0.13(>0.10) 0.17(>0,10)
P; 0.12(0.73) 0. 02(0. 90) 0.66(0.42) 0. 15(>>0. 10) 0.25(>0.10)
¥, 0. 01(0. 94) 0. 03(0. 87> 0.14(0.70) 0.32(>>0.10) 0.10(=>0. 10)
Fous 0.1500.70) 0.14€0.71) 0. 00(0. 99 0. 11(>0.10) 0. 06(>0. 10)
D-1 Py 0. 03(0. 86) 0. 20(0. 65) 1.2200.27) 0.14(>0.10) 0.18(>0.10)
¥y 6.13 * 4. 77 % 0.74(0. 39) 0. 38 = 0.37 *
Ps 0. 29¢0. 59 0.14(0. 70) 0.320.57) 0.14(>0.10) 0.25(>0.05)
Fa 8. 17 % * 7.39 % % 0.04(0. 84) 1.26 % 0. 18 % »
Fouy 0.44(0.51) 0.22(0. 64) 0. 50(0. 48) 0.13(>0.10) 0.11(>0.05)
D--3 Py 0. 33(0. 56) 0. 66(0.42) 1. 05(0. 31D 0.12(>0.10) 0.20(>>0.10)
Fy 4. 44 % 3. 47(0. 06) 0.49(0. 48) 0.27(>0.10) 0.33”
P2 0. 79€0. 37) 0. 43(0.51) 0. 66(0. 42) 0.15(>0.10) 0. 28(>>0. 05)
Fa 4. 97 * 4.23" 0.140.71) 0.96 % = 0.16 % *
Fous 1.19¢0. 28) 0. 77(0. 38) 0.52(0.47) 0.28(>0.10) 0,13 %
D—2 Py 0. 18(0.67) 0. 03(0. 86) 0.93(0. 34) 0.24(>0.10) 0.23(>>0.10)
Fy 4. 65 % 3. 62(0.06) 0.55(0.46) 0.28(>0.10) 0.34 =
P> 0. 000. 99) 0.01(0.92) 0. 20(0. 65) 0.17(>0.10) 0.22(>0.10
F» 6. 95 % * 6. 54 * x 0. 00(0. 98) 1.01 * 0. 15 % *
Fars 2.61¢0.11) 1. 40€0. 24) 2.3000.13) 0.63 * 0.18 % *
C Py 0.01(0.93) 0. 01(0.91) 0.67(0.41) 0.17(>0.10) 0.20(>>0.10)
F 0. 00€0. 98) 0. 02(0. 88) 0.23€0.63) 0.13(>0.10) 0.17(>>0.10)
P2 0.1200.73) 0. 02(0. 90) 0.66(0.42) 0.15(>>0.10) 0.25(>>0.10)
b 0. 16€0. 70 0.0700. 79 0.24(0.63) 0.34(>>0. 1O 0,11 %
Foiy 1. 02(¢0. 31) 0. 45(0. 50) 1.53€0. 21) 0.98 % 0.20% %

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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) i

.- UT},
0 5 10 15 20 2 4 ¢ 8 10 12 14 16

Wt No. insects HE& No. insects

L

MK Frequency WK Frequency ME Frequency
0440[ - 0.35[*’ - F! 0.40 - = - -
0.35| P, | l 0_30‘ F, ' 0.35{ Pa , -‘
| ‘ f
o.ao; }’ 0.25 | 0.30‘ |
0. 25 # o 20 /x : l 0.25! - \‘
0.20 ‘, ) | 0.201, i/ ‘,\ |
0 J IR 018 i 7\1 J | i
i / l \ \ ./\ l \ i 0.15 /! ]
0.10] /"r \ 1\ 010 / ! ) \\L : 0‘10* r‘ \ ;
0-05' /\ \ l J \(\g 0.05 ( PN ; 0.05 i l \L
4:;{11 ] P e lllL;J T P
0 2 4 6 8 lqnslczc 154 0 2 4 6 ao lOinlez 14 0 5 10 i5 20
ﬂit Frequcncﬂji ro ( MK Frequency ne seets . BB No. insects
0.2 Tr e 3 0-5{’
i Fa.
FZ oy 3
0 15\ ‘/’: b\' \ o
IR . /
0.10 ’{ | '\r | : / '
\ 0.2
i ! ﬂll

|
0.1
L

A KEMERRE X 1138-2 11 S FF BB 2 B OB AY 8o A B S S BRI L& 2%
Fig. 1 Frequency distributions and fitted curves of the number of insects/plant in various generations

derived from Pixian tianedan X 1138—2

FFAB/N B EATLUBH . m=09.06, m,=9.89, my=10.29, m;=10.61, ms=10.08, d
=—1.86, h=—1.64; Bk D-HA{SN, HR] D-1 MR D-3 89 AIC [EHE/D, EEESHERE
P HAEVHSE T HERIEEKT, D1 5D3MUAKKRRERARE, HAAHA D3I R
GEBR, WATBE m=9.93, d=h=—1.93, [d]=—0.56, [h]=1.14, WH$, MUD 5
D-1MPRILRREREER, U FHERYFEE DA,

TED A, GURAERERN G SEKNZ B EIE, B4 of=2.87 A F, BiEkF B &
B LI 2 FEAG L, ot =0k =0.34 B F.. ;K FH B RN 5 F 2 AL, F, M F,. 8
REHRYUERS5HR 5. 11 M1 2. 98( % 2 F C BEAIF ZH M), KW LIBEIF, M F,.,
BAPR R EFGGRE R ED 5N 2. 24 F1 2. 64, FHILBE FEFBERY 251043, 84%
M 88.59% . & 2H o N P, F M P, B S E, —METLMERIFR T ZH M. D
BAIF o' =2. 94, HALEH o' WA F, BHEM AR, o*/n A F, BHEMIFHET R, Nk
XM BRI L RRNMART R B NTHRENES, BRESERMNERY 0, MK
MO X FrEESERNTR, REFTTEAF, —BAEW P, F Al P, BT EZMMGIHER
SEBETIE RO, —RVRBTEERFIER S SEHE LU L L HEEFBKEE,

TERR A M R Rl 3% Bayes HiLIiF R BEHAF B AR F, RASHEERNAY

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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JERRREER, L 0. 05 /IR F, MM F, K RN EEFBGEFTHE, HERME 4.
HR 4 ALV, F, &4 EEDY 6 30/ BRI MR EEIRR T AA B Aa, B EA 4 AAHE &,

®d4 AR HEKRF GRREFHENEREEENN F, MEERIR

Table 4 The estimated genotype of F; individuals according to thein respective posterior probability in F,and F; . 3

Hf Number W JEBEEAR  Posterior probability F, BEHITR
Estimated

of insects Frequency AA Aa aa genotype of F

B

5 2 0.55 0. 45 0. 00 AA+Aa

6~9 90 0.50—0. 31 0.50—0. 64 0.00—20. 04 Aa+AA

10 34 0.24 0.63 0.13 Aa+AA+aa

11 30 0.16 0.52 0.32 Aa+aa+ AA

12 18 0. 08 0.32 0. 60 aat+Aat+AA

13~14 21 0.03--0.01 0. 15—0. 06 0.82—0.93 aat+Aa

15~16 5 0. 00 0.02—0.01 0.98—0.99 aa

Fyua

6. 8~10.0 89 0.07—0.46—0. 07 0.93—0.54~0.92 0. 00 Aa+AA

10. 4 2 0.02 0.94 0. 04 Aa

10. 6 1 0. 00 0.75 0. 25 Aa+aa

11.0~11.4 7 0. 00 0.32—0.05 0.68—0.95 aa+Aa

11.6~13.2 28 0. 00 0.02—0, 00 0.98—1.00 aa

J3F AA BT REPELE Aa BK; 6~9 L/BREGME U REVT R T Aa &L AA, IHTF Aa RURTREHELL
AAFER; 10 K/MW MR IE R T = Fp R MW o B, =R mmER, BT
Aa WATEEPER K, HF AA MIATREMEIR 2, AT aa MTTREMER/D; 11 3k/ B MEHB T =
Fa N BB AT REVEIFAE, (BT Aa M RTREMEROR, 19 F aa MATREMEIR Z , 1HTF AA BIVT AR
PR 12 /BRI R E T R E R A W R R, (HIATF aa TR K, AT Aa
FITTREMEIR Z , 13T AA (U RTREYER /N 13~ 14 L/BRIAMEITE T aa B Aa, {HIAT aa )
AlAEHELE Aa K 15~16 L /BRI MEIHIB T aa K EL, F,. KA FEHEH 6. 8~10.0 L/t
WA 89 MRF, H EMRTTEEN Aa 8] AA, {5 Aa BYTTREPER K, 10. 4 3L /BRATE 2 MR R,
H ERTTEES Aa; 10.6 k/BEBH 1 MR A, L EUTHEN Aa 2 aa, {H Aa BT BEE K8,
11.0~11. 4 K /¥BH 7 MK KR, H ERTTEEN aa 5 Aa, {H aa B WTRESE K, 11.6~13.2
L/ H 28 MERE, H ERTTRES aa,

2 F X M

BRE, BER, BAE, #08, 1995, EHEM, 21(5), 632~636

M, TR, 1995, P2, 21¢6), 641~648

ERE. X%, 1005, BE%EM, 22(1), 59~64

THUEE, BERCRMD, 1996, HRPEREREEMEREIE it (580 SRR ES B 83 aR30, Wk
WA

5 LR, BB, 1997, BIEFEM, 24(5), 432~440

6 Akaike, H. ,1977, Applications of Statistics, P. R. Krishnaiah(ed. ), North Holland Publishing Company, Amsterdam, 27
~41

N S

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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7 Dempster, A. P., N. M. Laird and D. B. Robin, 1977, J. R, Statist. Soc. B. ,39, 1~38
8 Elston, R.C. ,1984, Genetics, 108,733~ 744
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Identification of Major Gene and Polygene Mixed Inheritance Model
of Quantitative Traits by Using Joint Analysis of P,, F,,
P,, F, and F,.; Generations

Wang Jiankang Gai Junyi

(National Center of Soyhean Improvement Soybean Research Institute of Nanjing
Agricultural University, Nanjing, Jiangsu 210095)

Abstract The statistical method for identification of major gene and polygene mixed in-
heritance of quantitative traits by using joint analysis of P,, F;, P;, F; and F,,; generations was
proposed in this paper. Eleven genetic models were established, which could be classified into
three types: single major gene inheritance, polygene inheritance and one major gene plus poly-
gene mixed inheritance. The most suitable genetic model could be selected by using Akaike's In-
formation Criterion and could be further tested by using a set of tests of fitness. The EM algo-
rithm was derived for computing maximum likelihood estimates in D—type model, as an exam-
ple. Inheritance of resistance of soybean to the Agromyzid fly was analyzed by using the above
method. Major gene and polygene mixed model was the most fitted genetic model for this trait.
The additive and dominance effects of the major gene were estimated as — 1. 86 and —1. 64, re-
spectively. The major gene heritability values of F, and F;, ; were 43. 84% and 88. 59%, respec-
tively. The F, individuals were classified into appropriate major gene genotypes according to the
posterior probability values of F, plants and F,. ; familits. The critical values of F; and F,. ; to dis-

tinguish resistant and susceptable ones were drawn as 11<{x<{12 and 10. 6=xx=<11. 0.

Key words Quantitative trait; Major gene and polygene mixed inheritance; Maximum

likelthood estimate; EM algorithm; Joint analysis of multiple generations
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