@ Journal of
B M % % % 4 2005,20(3): 339-344  Diomathematics

M2 HE T FERNBEEER R RSHEULH

WHB TRES KR ES
(1 IRfelky R¥BE, WR M 4500025 2 WILA¥ RUSEWHAEE, WL HM 310029)

# ¥ ¥ Cockerham /"XIAABRYGEHMRBEEAN Ty AHRBEIT, x4
AT AR PEL A F R GRER S, BET 2MNEATHOMM TR ARG 2N - BB
- - BHEEY, MG TRESEHMTTE, FRATENF T RS

HEE: R AFRR; e - B - mRK - BARY, AR AN

HEA %S, S333 MR 4#8. 62J10; 9205 B AIRE: A

YRS 1001-9626(2005)03-0339-06

0 3|

EEY X ERHERRLA AT, 2¥RAZXASHTRAEFEEHRERR, TR
BEEAERRRERFTHF.  Rawlings& Cockerham!™?] 5 i =3 RIBAZ BB A4
B, ARMIAFRARTRFBEFHRERE. HE, BRIy ANRR R BRI AR
WAE, RHFBEBRGIETEEE HEAFEHAZR. A XERAFEATRIN
REGBEFR, SREEREERGBENERR, XTHFROFEROBEEETEDRE
B R A FRE Y R RA, BTRRERTRRNZARTEER . B
MR R A A R E AR ) RE B RESHFL Zhu & Weirl®™) SIBRHEIT
KWWFIRZ R, #ET @F LR I ERIEERORE, EE—EEYHBAEEA. B
B HAME, FHRMRECRREMEE T ZMNLAEE ADM HE Bl ADAA
B 00 IR =y R R R U ASce ) ERFRIER B, SRR AS A HRER
B, BHEMNGH T RERERBEERE, HRED TR &R RBHEERKE.

1 WA EEHFERIE RN

WFHEYIMRE . KE . MEMFHTERE 30 B3, HERSBROEAR. WASRA
on PTG, B, —ARMFERGRERBNOFRETH . HRE . Bk
bk 3 Bk RRAEERIN RS B0 ) p MEE KA AMTRERT, HEXERA

i}

Wi B #8: 2003-04-20

LW H: FMAARHFENEELTEME (0112000900) ; MHARHASAFESFETE (0421001900)
e m FER (1964-) , B, AHEEKHEA, &8, B+




340 £ B W ¥ ¥ R o

RENLX A HES. 75 IR AIIRA BB T, FRENFEERBUTH LR, N
ER 4 MMSLERA 4, j. s, ¢ AREPERASE Fuje B F FRRE, £5 | MRAPH
T R ] AR RS 0

Ynijstkt = B+ Ep + Gijstk + GErijsek + Bi(ny + €nijstni

XHE p BRBETHH, BB £, BIFRERN, ATEAEEHN; Gijsen R GEhijsn
SRR b PR ERR AT ENRERAMBEER < REEERN; By BRRAMEN
BN, Bi~(0,0%)s5 enijsext BRIBREBMN, enijserr ~(0, 02) ;5 AREIREBRIETRY 4873
T T 558

Y k=0,:1=j=s8, F&P; WBRERNIEN

Giisio = 2A; + Dii + C; + 2Am; + Dmy;
GPEriiiio = 2AER; + DEpii + CEps + 2AME.; + DmEy;,

Bk=1i=j s=tif, BRX—RFy, =(2ixP,) KRENT &Y

Giussi = A+ A3 Djy + G+ 24my + Dmy;
GEhicss = AEw + AlShs + DEgis + CEp; + 2AmE; + DmE};

L k=2i, WA —4® Fiijy =Fu;xFry BREBRNIEN

1 1 1 1 1 1 1 1
Gij.stZ = §A,' -+ §Aj + -2-A, -+ §At + ZD.‘,, + ZD]'; + ZDit + 4—Djt+
Ci+ Am; + Amj + Dm,-j

1 1 1 1 1 1
GEpijsin = ‘2‘AEhi + §AEi.j + iAEhs + 'iAEht + ZDEhis + ZDEhjs'i‘

1

ZDEhit + i‘DEhjt + CEhi + AmEy; + AmEy; + DmEp;

AH A Aj. A, A REBMWRR, A, Aj. A, B A ~ (0, 02) 5 Diiv Dy,
Dj,. Dy B D; REBEBHBN, Di. Di,. Djy. Di B Dj ~ (0, 03) 5 C: REIMBEBRY,
Ci ~(0,02) s Am; B Am; BEHEAMERE, Am; 5 Am; ~ (0, 0%,) s Dm; | Dmy; &
B BB, Dmi; B Dmi; ~ (0, 03,.) ;5 AEn. AEy;. AEh, ] AE), BINHE x 3FRH
YRR, AEn. AEnjs AEhs B ABw ~ (0, 03g) s DEniiv DEpis. DEnjs. DEnie B DEnjt
BB x BEEAEBR, DEni. DEnisy DEhjy. DEpi B, DEyj ~ (0, 03 5) ;5 CEx; B8
MR x FEEAERBL, CEni~ (0,0%5); AmEy B AmE,; REEMYE x SREHERNY,
AmEp; B AmEy; ~ (0, 04,,g) s DmEyi; 8, DmEy; RERBYE x FEHEAERN, DmEn;
8 DmEpi; ~ (0, 0pnp). BB LEAE | B —R | WZ—R 3 AN RRIEH, B4
B 3 ERAERR, MTTSRXERBVRETESE, ISR ERERBNERTHRR.

2 WMEHAS=HEHEEIAERIE EREAR

BFHRAREDMER . KT . MENHTRA 00 B, HERRRNEARSE
. BERSE . BHLEE (BX) ¥, ERAFARERERARMRIREHIE. Hik, =



LR ] HEHRS NLAEHTERZERERRE R F RPN 341

RERFAMERREHRE DV AERA . MR . Bk 3 BRIFERR. XE, WHEHEA
HRAE B S B AR TR I T

YWE=0,i=j=sk, F&P HRERNSEN

Giiiio = 34; +3Dy; + Ci + 2Am; + Dmi;
GEhiiiio = 3AER; + 3DEp,, + CEpi + 2AmER; + DmEy;;

k=1 i=j, s=th, BZX— Fy, =(P;ixP,) WBEBITRHA

Guiss1 = 2A; + As + 2Dii + Dis + Ci + 2Am; + Dmy;
GEhuss1 = 2AEp; + AEps + 2D Epis + DEpii + CEpi + 2AmEp; + DmEy;;

Y k=2 W, WA Fuije =F1ijxF1 BBRERNSER

1 1 1 1 1
Gijst2a = Ai + 45 + §As + §Az + 5 Di A 575 3D+ 505+

2
1 1

§D,'t + -Q-Djt + Ci -+ Am; + Am,y + Driy;

A\ 1 1 1
GEnyst2 = AEp -+ AEpj + 5 AERs + §AEht + =DEhi; + 3 DEnjj+

2 2

1 1 1 1

’Q'DEhis + EDEhjs + §DEhit + iDEhjt + CEpit
AmEp; + AmEhJ -+ DmE}”‘j

3 B MAE

KW RN FHEY R TERE TN = FREAER, HRIAREENTHR
FHRAEMRIRR A U,

y = Xb + Uj,es + Upep + Ucec + Ugmeam + Upmepm + Uageas+

Upgeepg + Ucrece + Uameeame + Upmeepme + Upep + e, =

12
Xb+ 3 Uge, ~

u=1
(Xb,V = % UﬁUuU’S)

Hetb REERYAE, X RESRTARNREGEM: o 2% « THENBNNE,
eu ~(0, 021) s U, BEENUBN IR e, BREER =1, 2, ...12). RAREEHIEN
0. HRFER | # MINQUE(0/1) ¥k BT ATxt @ —HeR 47 2 A BT AR # i AE U O 200
BT mbTT A AUP LA X &SSO BT o MBI

4 BRRERNNN

WA A4 PR BRE R R AN AR, 3 KEXE. RERit 1 8% 74
E& | 21 METAE (Fi) f 105 AEEE (Fr), it 133 Db, RIS T




342 & B B ¥ ¥ # ®20%

TR KRR 2 A8 6 MEAR . 15 MEZAE (F) #7145 PURAE (F1), 3L 66 4
BIERE, ERAFETHTRE. WA MINQUE(0/1) BB — Rk -7 = A5
Pt AT 500 KB FTHE, SRILE L

®1 WEHAHTFRBHESRYREISH (MINQUE(0/1) %)

Table 1 Simulation Analysis of Variance Components for Seed Model Based on the Double Cross
Mating Design (MINQUE(0/1) method)
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o4 60 1.89 1844.40 0.69 2.98 2515.44 0.80
o 50 -2.39 314.78 0.34 -1.35 242.98 0.30
ol 30 2.61 1300.13 111 2.47 1335.8% 113
% 20 0.74 275.29 0.80 0.69 361.27 0.92
. 30 -1.14 158.01 0.40 -1.14 161.46 0.41
TA.Am 20 1.33 367.28 6.80 0.89 443.79 1.01
oD.Dm 20 -0.07 139.55 0.5¢ 2.09 128.44 0.56
a? 20 1.78 18.8¢ 0.20 0.79 16.31 0.19
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) 60 —044  2607.29 0.84 3.27 4166.17 1.02
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e 20 0.40 300.87 0.85 1.85 549.53 1.07
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oig 15 1.15 576.00 1.49 1.53 678.24 1.58
O mE 15 -0.32 152.39 0.81 -0.12 249.12 1.04
- 20 -0.37 126.75 0.55 -0.33 132.56 0.57
TA.Am 20 1.52 683.20 1.21 1.88 877.44 1.35
0D.Dm 20 0.96 354.63 0.90 0.86 334.55 0.88
OAB.AmE 15 0.31 134.12 0.76 1.27 194.71 0.86
ODE DmE 15 0.10 105.26 0.68 0.07 92.46 0.64
o? 20 1.73 14.78 0.18 1.54 14.19 0.17
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Table 2 Simulation Analysis of Genetic Effects for Seed Model Based on the Double Cross
Mating Design
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D 0.01 47.61 0.81 —0.13 48.5¢ 0.65
C 0.07 32.61 1.85 ~03! 3247 1.90
Am —0.04 20.74 106 -0.33 20.69 1.20
Dm ~0.02 28.86 0.74 —0.10 28.86 0.74
e 0.00 2178 £.12 0.00 20.79 0.12
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A T 044 59.56 2.06 2.10 63.27 2.49
D 0.05 49.15 1.16 0.69 49.34 1.05
c —0.04 32.71 2.29 0.83 32.67 2.34
Am -0.23 21.85 1.53 1.20 21.89 1.63
Dm 0.02 29.59 1.05 0.21 29.57 1.06
AE 0.14 20.40 1.17 0.84 21.85 1.31
DE 0.00 28.60 0.75 0.33 20.58 0.68
CE 0.04 16.15 1.25 031 16.53 1.27
AmE 0.00 14.68 0.95 0.59 14.88 1.04
DmE 0.03 19.63 0.66 0.13 19.67 0.67
e 0.00 21.73 0.13 0.01 21.53 0.14
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Genetic Models and Monte Carlo Simulation Analysis for
Quantitative Seed Traits Based on the

Double-way Mating Design

XU Zi-cheng!  DING Yong-le!  ZHU Jun?
(1 College of Agronomy, Henan Agricultural University, Zhengzhou Henan 450002 China)
(2 College of Agriculture and Biotechnology, Zhejiang University, Hangzhou Zhejiang 310029 China)

Abstract: According to a double-way mating design and using principles of Cockerham’s
general genetic model, two models, one for diploid seeds and the other for triploid endosperms
were proposed for the analysis of quantitative traits of seeds influenced by genes with cytoplasmic
effects, maternal effects, as well as direct additive and dominance effects. Mixed model approaches
were introduced for analyzing these genetic models. Some questions on the extension of above
genetic models and the prediction of heterosis with genotype x environment interaction effects
were discussed briefly.

Key words: Double-way mating design ; Quantitative characters of seeds ; Additive,
dominance model with cytoplasmic and maternal effects ; Components of genetic effects



