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A Preliminary Rice Genetic Model Based on 1000-grain Weight

CHEN Zhi-bin, GUO Fu-tai, ZHAO Jian-wen

(Zhangzhou Institute of Agricultural Sciencess Zhangzhou, Fujian 363005, China)
Abstract: Thousand-grain weight (TGW) is one of the important indicators for rice yield determination. For the
study, F)rice crossed from parents with significant difference on TGW and its F. by self-crossing the F; were used.
The TGW traits of Py, F;, P, and F, were the basis for the evaluation. An optimal model was selected from the
quantitative trait master + multi-gene mixed inheritance models. The genetic prediction by the model indicated that
the TGW of the crossed rice varieties followed a C-0 mode, and the inherant rate of the main genes was 0. 86 % —
0.97% while that of the multiple genes 68. 06% — 80.33%. The combined, overall rate for the genes to pass on

from one generation to the next was 68. 92% —81. 30%.
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Table 1  Average rice TGW for each generation (Fpf; /)
HeE T1(RO5/R13) [I(R13/R05)
Py 22.27+1.21 31.89+1.37
F 27.81+2.30 26.61+2.37
Py 31.89+1.37 22.27+1.21
F 26.69+2. 60 25.93+2.91
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Table 2 AIC on genetic models of hybrid rice combinations

based on TGW

25 1 Il 1 25 I Il

A-1 903. 90 962. 02 B-2 877.63 950. 18
A-2 903. 88 966. 30 B-3 874. 81 952.21
A-3 988. 37 1082. 13 B-4 872. 81 950. 47
A-4 1005.48  1087.78 B-5 964. 38 1059. 32
D-0 867.71 940. 08 B-6 962. 38 1057. 32
D-1 872. 81 947.78 E-0 877.57 946. 85
D-2 873. 64 945. 81 E-1 871.57 943.02
D-3 876.72 945.78 E-2 868. 81 942. 31
D-4 876.72 945. 83 E-3 869. 65 941.79
C-0 861. 45 939.13 E-4 867.11 940.78
C-1 874.72 943. 82 E-5 878. 92 943. 26
B-1 878.62 950. 46 E-6 870. 58 942.76
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Table 3 Fitness test on part of combination [[[ model

LT AR Uiz Uz Usz nW? Da

D-0 Py 0.164(0.6852) 0.053(0.8179) 0.421€0.5163) 0.0762(>0.05) 0.1062(>0.05)
Fi 0.017(0.8976) 0.262(0.6088) 6.479(0.0109) 0. 1350(>0.05) 0.2286(=>0.05)
P, 0.026(0.8721) 0. 987(0. 3206) 21.126(0. 0000) * * 0.8012(<C0.05) " 0.2761(<20.05) "
s 0.001€0.9779) 0. 000(0.9988) 0.010¢0.9194) 0. 0560(>>0. 05) 0. 0540(>0. 05)

C-0 Py 0.164(0. 6852) 0. 053(0. 8179) 0.421(0.5163) 0.0762(>>0.05) 0.1062(>>0.05)
Fi 0.017(0.8976) 0.262(0.6088) 6.479(0.0109) " 0. 1350(>0.05) 0. 2286(>0.05)
P 0.026(0.8721) 0. 987(0. 3206) 21.126(0. 0000) * * 0.8012(<C0.05) " 0.2661(>0.05)
s 0. 045(0. 8325) 0. 020(0. 8876) 0. 065(0.7995) 0.0822(>>0.05) 0.0736(>0.05)

E-4 Py 0.000(0.9915) 0.015¢0.9030) 0.199(0. 6552) 0. 0487(>0.05) 0.0916(>0.05)
Fi 0. 822(0. 3645) 2.120(0. 1454) 5.344(0.0208) " 0.1742(>>0.05) 0.2626(>0.05)
P 0.476(0.4901) 0.211(0. 6464) 20.326(0. 0000) * * 0. 8601(<C0.05) " 0. 2561(>0.05)
F, 2.053(0.1519) 1.932(0. 1645) 0. 000(0. 9915) 0.2812(<C0.05) " 0.1151(>0.05)
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Table 4 Optimal model and its prediction of parameters for

each rice generation

Cross 1 11
Model C-0 C-0

1 22.27514 31.98315

2 27.81083 26. 66083

3 31. 89441 19. 01874

o 26. 69017 24. 83372

Oe2 2.09416 1.39124

(6 +0pe2) 6. 68009 10. 25594
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Table 5 Predicted second order parameters and corresponding

TGWs for rice combinations

S8 1 1} I} v
62 (F2) 6.73824  8.45765  10.35651  7.34208
Oumgz2 0.05815  0.06659  0.10066  0.28379
e 4.58594  6.34016  8.31961 6.15333
hungz (%) 0.86291  0.78737  0.97200  3.86520
hpg2 (6) 68.05840  74.96370  80.33210  83.80910
o2 4.64408  6.40676  8.42028  6.43712
he2 (%) 68.92131 75.75107 81.30420  87.67430
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0.97%, LR BAIEF N 68.06% ~80.33%, W
At AL %k 68.92% ~81.30% .

3 7’%1@’7 \:r‘l«b

IR R FFARL B R /N 2 K A e B 22 TR R 2
— o PEHRIE Y TR EE JO I8 A KOS 7 i 2 X A oK
(BT B EE AR S 2R E KRS T

oz MR HAG B 1 3845 ) HL Dy 22 i DR 42 1 1) e
PEIR .

AR IE AW Fy TR E A 22 AN K, F AR
AL SR 0.86% ~0.97%, ZHK AL
h 68.06% ~ 80.33%, WM & & IF ML 1R
68. 92 % ~81.30% . B T4 X A PR AR %
FEPE I, T B AR R 2 B R Y R

XA B RDY D aFR . WE
PRU B IT 45 B e — B . T TR IR a8
TR AL, Ky 2% 28 KRG A I = 7 R A O
WA

SH WK

(1] mEEF. 2usckfgs (M. dbnt: R EREHIREE, 2002,

[2] Bideis, R, Eade, 4. W9 & 2 3¢ KR8 Tk 5 09 3 1%
% [J]. B e 4k, 2007, 28 (4): 57—61.

[3] #H:E, TR, R KRS bR E) BT M B 1 09 22 5 v
7 U] M RFSFR. RS EARF, 2003, 24 (1)
62—66.

[4] HB%, BRE, CHER. MWEREMER QTL /&R 1%
Wik [T AR 5k, 1999, 21 (1) 34—40.

[5] #® %, Eaml. A B AR Fo . o 55 QS E B Pk
FEN - Z MBS EEREE (1] WM, 1998, 24 (1),
402—1409.

[6] FaRE, FBHS. AR Fo A e B0 PR 32 S -2 3

PR A A SR IR Ak T s oy (). astf2: 4, 1997, 24
(5) : 432—440.

[7] FahE, H0H. BEMRERF-ZHFIREGBEN P, Fi,
Py, Fofil Fo: sl G M7 07 [ /EW 4R, 1998, 24 (6):
651—659.

[8] GAIJ Y. J] K WANG. Identification and estimation of a QTL
model and its Effects [J]. Theor Appl Genet, 1998, 97 1162
—1168.

[o] FITil, %M, . KBRS R EHTR (1] 1
Ll KR, 2000, 22 (2): 102—104.

[10] ZEtEst, BRI =, RS, 2238 KRR & 5 MR a8t % 4
Kt L1, oAl K54, 1995, 17 (3): 196—201.

(117 A0, B8, RAakgmsE SR (1], P EKER

%, 1995, 9 (1): 27—32.
[12] WERK, B%%. KRR E RRIE Fiig L w3 5
0. PER R, 1983 (5): 14—20.
(WAES 3. AT HE)



