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CHEN Xiao-rong, CHEN Zhi-bin, HE Hao-hua, ZHU Chang-lan, PENG Xiao-song,
HE Xiao-peng, FU Jun-ru, OUYANG Lin-juan
(Key Laboratory of Crop Physiology,Ecology, Genetics and Breeding, Ministry of Education, Key
Laboratory of Crop Physiology, Ecology and Genetic Breeding of Jiangxi Province, College of Agronomy,
Jiangxi Agricultural University, Nanchang 330045, China)

Abstract ; The rice parents with lower grain mass per panicle and 1000-grain mass CB1, CB7 and the
higher parent CB4 were chosen to construct the combines CB1 x CB4 and CB7 x CB4; also the corre-
sponding P,, F,, P,, B,, B,, F, populations were established and planted as middle and late two plant-
ing seasons and the mass per panicle and 1000-grain mass traits were checked, respectively. The
Akaike’ s information criterion ( AIC) of the major genes plus polygenes mixed inheritance model was
used to identify the existence of major genes affecting quantitative traits in B,, B,, F, populations, and
when the major genes existed, the genetic effects of the major genes and polygenes and their genetic vari-
ance were estimated through segregation analysis. The results showed: One major genes plus polygenes
was the most fitted genetic model for grain mass per panicle in the all B, , B,, F, populations. The herita-
bility values of the major genes varied from 58.06% to 75.60% and those of polygenes varied from
5.03% to25.46% , and the total heritability values were from 68. 07% to 96. 68% . The heritability val-
ues of the same genetic population under the different planting seasons showed little difference, while
those of population of combination of CB7/CB4 were higher than those of population of combination CB1/

CB4 of the same planting season. The findings suggested that parents selection constructing the genetic
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population should be considered when analyzing the heredity of the grain mass per panicle trait. One ad-

ditive major gene plus additive-dominance polygenes was the most fitted genetic model for 1000-grain

mass in the all B, , B,, F, populations. The heritability values of the major genes of population of combi-

nation CB1/CB4 as middle season planting were the highest in the two genetic populations of the two

planting seasons and varied from 60. 06% to 69. 38% . While the polygenes heritability values of popula-

tion of combination CB1/CB4 as middle season planting were the lowest and varied from 10. 70% to

23.21% . The total genes heritability values of population of combination CB1/CB4 as middle season

planting was varied from 71. 48% to 83.55% . The first order parameter d value of population of combi-

nation CB1/CB4 as middle season planting was the lowest in the two genetic populations of the two plant-

ing seasons, which suggested that parents selection constructing the genetic population should be consid-

ered when analyzing genetic of the grain mass trait.

Key words:rice; grain mass per panicle; 1000-grain mass; major genes plus polygenes mixed inherit-

ance model ; genetic effects
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Tab.1 Mean of grain mass per panicle in all generations

2.1.2 BAWRBFREERAKGEE  PRTE
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P, 1.21%0.16 1.42+0.14 1.28+0.18 1.76 0.20 2% 3 HH T & i AL B AORE R B0 45 Rl s AL AR A
F, 3.27+£0.25 3.54%0.31 3.53+0.28 3.76% 0.25 B AIC {H. HH 32 3 A1, D-2 B £E G 36 v 34 3] b 2
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Tab.2 The AIC values of grain mass per panicle in the all populations under various genetic models
o thE 2 g i 2
CB1/CB4 CB7/CB4 CB1/CB4 CB7/CB4 CB1/CB4 CB7/CB4 CB1/CB4 CB7/CB4
A-1 496.90 565.36 686. 08 676. 64 D-0 403.71 497.92 514.67 501.08
A-2 494.97 566.43 687.48 675.41 D-1 403.04 490. 04 510. 67
A3 601.84 664. 38 815.73 731.25 D-2 401.04 488.04 508. 67
A-4 583.13 608. 60 739. 60 714.24 D-3 403.96 492. 64 523.40 493.96
B-1 429.97 523.82 589.54 556. 68 D-4 403.83 495.67 508. 67 496. 88
B-2 416.57 507.45 574.64 568. 87 E-0 410. 69 505.24 518.80 500.79
B-3 551.45 642.43 772.06 778.92 E-1 408. 46 501.75 511.15 495.01
B-4 473.04 566. 03 667.37 673.29 E-2 428.13 501.18 537.07 502.78
B-5 585.82 659.37 810. 89 732.34 E-3 406. 39 497.68 512.22 500.70
B-6 583.82 657.37 808. 88 733.89 E-4 424.77 502.07 536.55 503.98
C-0 401.23 501.55 510. 66 500. 87 E-5 417.31 505.78 545.30 500. 16
C-1 44411 518.37 555.19 502.71
%3 CBI/CB4 AEEEHFME THAEEN B HRR"
Tab.3 Test for goodness of fitness of population of combination CB1/CB4 as middle season planting models
A AR Ui U; U; W D,
C-0 P, 0.001(0.9722) 0.405(0.524 6) 5.808(0.0160) ~ 0.154 6 0.149 6
F, 0.026(0.8709) 0.008(0.930 1) 0.962(0.326 7) 0.163 7 0.274 4
P, 0.280(0.597 0) 0.010(0.920 6) 5.986(0.014 4) " 0.196 4 0.136 0
B, 0.029(0.8659) 0.063(0.801 7) 0.123(0.726 0) 0.030 8" 0.070 2"
B, 0.070(0.792 0) 0.022(0.881 6) 0.181(0.670 4) 0.0439" 0.092 3"
F, 0.013(0.909 1) 0.012(0.911 1) 0.000(0.996 3) 0.023 7" 0.040 8~
D-1 P, 0.400(0.527 2) 0.000(0.988 3) 5.711(0.0158) " 0.189 2 0.153 4
F, 1.061(0.3029) 1.256(0.262 4) 0.242(0.6217) 0.196 3 0.328 3
P, 0.189(0.663 7) 0.033(0.856 3) 5.754(0.0099)" *  0.1827 0.130 4
B, 5.118(0.0237) " 5.006(0.0253)*  0.035(0.8506) 0.5415 0.183 4
B, 1.449(0.228 7) 1.262(0.261 3) 0.029(0.8657) 0.187 1 0.153 6
F, 0.001(0.978 8) 0.000(0.987 9) 0.002(0.966 5) 0.019 3" 0.034 4"
D-2 P, 0.400(0.527 2) 0.000(0.988 3) 5.713(0.016 8) * 0.189 2 0.153 4
F, 1.061(0.3029) 1.256(0.262 4) 0.243(0.6219) 0.196 3 0.328 3
P, 0.189(0.663 7) 0.033(0.856 3) 5.799(0.016 0) ~ 0.1827 0.130 4
B, 5.118(0.0237) " 5.006(0.0253)*  0.035(0.8506) 0.5415 0.183 4
B, 1.449(0.228 7) 1.262(0.261 3) 0.029(0.865 7) 0.187 1 0.153 6
F, 0.001(0.978 7) 0.000(0.987 8) 0.002(0.966 5) 0.0193" 0.034 4"

D) 455 RABEAE, " = " Fo s " 5 AR K BE Ao L F AP
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FREAUE Ay D AR (—%F 2L (A + 2L RIAAY ) . i i f
INZFEAR SR —Brist i S B THE L 51 TR S.
HH e 5 AT, 25 AU SRR T it ) BE R X (E (m ) 53530
72.458 4 2.578 6 2.754 3 i12. 848 1, F 1 H KN
PESL N (d) 4> 5% K - 0.464 0, — 0.706 6,
~0.390 1f1-0.3359.

F4 BMRBERBBERSHRACAGITE"
Tab.4 The best model and the maximum likelihood esti-

mates in the all generations

SHE i %

EYik CB1/CB4 CB7/CB4 CB1/CB4 CB7/CB4
M 1.1863 1.3054 1.2306 1.7574
2 3.1702 3.5056 3.4965 3.7609
s 3.4591 3.4612 3.9754 3.9772
My 2.0683 1.9682 1.9970 2.7592
My 2.2882 2.8428 2.7301
s 2.6672 2.4996 3.4271 3.8594
M 3.7242 3.6126 3.6446 3.8600
M1 2.0499 2.376 0 2.1935 2.6742
Mz 21596 2.3771 2.5656 4.088 8
Me3 2.8034 3.5019 2.888 7
o’ 0.0605 0.1021 0.0488 0.0428
T 0.2417 0.01726 0.1100 0.2059
o3 0.1500 0.0920 0.6330 1.2301
T 0.2145 0.2352 0.4223 0.4198

1) w3 CB7/CB4 2044 D-3 £ 434 D-2 A7,

RS BRHEABERE—MEESHOMEITE"

Tab.5 The first order parameter estimates of the grain
mass per panicle of the all populations
P g e

CB1/CB4 CB7/CB4 CB1/CB4 CB7/CB4
m 2.4584 2.5786 2.7543 2.8481
d -0.4640 -0.706 6 -0.3901 -0.3359
[d] -0.6327 -0.2289 -0.9156 -0.7759
[h] 0.7465 1.0235 0.7624 1.2103

1) Rt 2 CB7/CB4 40434 D-2 4274 L4354 D3 A,
2)m BRI d: T AR B [d]: 5 R R B m
;[ h]: B PAE.

E—2oR W B e AT, B TR 6. k6
ATLAE ), CBL/CB4 4 AR rp B fpie T = 3R st %
N 58.06% ~69.23% , 2 FeIN 5% % Ny 18.36% ~
25.46% , f B R 7 35 A% R 79.51% ~ 87.60% 5
CB7/CB4 41 & B AR ZE i A T 3 25 IR 35t 4% 2
58.27% ~ 62.68% , % F N # 1E FK N 5.39% ~
23.60% , & 3 K] AU 35t 4L 2Ok 68.07% ~ 81.88% 5
CB1/CB4 4 45 Ff 1R M 2= oA T 3 2 I8 35t 4% %25
69.81% ~ 75.24% , 2 3 [H ik {5 & K 5.03% ~
21.13% , o 5 R 78 35t 4% 2R Oy 80.27% ~ 92.60%
CB7/CB4 41 & Bf /R e Z= i A T 32 38 P 35t 4% R o
59.36% ~ 75.60% , 2 3k [N i % R Hy 20.86% ~
23.74% , S 55 % R 83. 10% ~96. 68% .

k6 BEGABREMN_MiEtsH

Tab.6 The second order parameter estimates of the grain mass per panicle of the all populations

B 17 CB1/CB4 17 CB7/CB4 Wi % CB1/CB4 % CB7/CB4
—BEH B, B, F, B, B, F, B, B, F, B, B, F,
P 0.2951 0.4876 0.3672 0.3199 0.5160 0.5636 0.2471 0.6590 0.5378 0.2533 1.2912 0.8009
ol 0.1743 0.3376 0.2132 0.2005 0.3219 0.3284 0.1859 0.4913 0.3754 0.1504 0.9761 0.5910
o, 0.0603 0.0895 0.0935 0.0173 0.0920 0.1330 0.0124 0.1190 0.1136 0.0601 0.2723 0.167 1
o 0.0605 0.0605 0.0605 0.1021 0.1021 0.1021 0.0488 0.0488 0.0488 0.0428 0.0428 0.0428
R/%  59.0599 69.2339 58.063 8 62.6809 62.3808 58.2739 75.2395 74.5478 69.8059 59.3626 75.598 1 73.7917
R2,/%  20.4470 18.361 1 25.4638 5.3940 17.8235 23.6037 5.0297 18.0534 21.1279 23.740 1 21.0867 20.863 6

1) 04,00, 0000 ha SRR TAR T £, T RAF £, 5 RARF £, R H £, L AREE T 5 LR EEE

22 FHEE

5 B TR B PR AL, 2 A 0,2 4
EUK 2 B 1T TR R R LRy D-2 4L
TYCONE A + 1 - GHE 2 SR ) il R/
SIS SR — B S, 9 T4 T o
H 7 AL, A5 TR TORLIRRERE UK 0 () 250

29.246 8 27.2353.29.122 1 f127.544 7, FHLH
PRV (d) 43l -2.618 6, —1.252 4 —1.171 1
f1-1.197 7.

PE—2 R B AT E (% 8) , % 8 K,
CB1/CB4 & #EAR R RbAH T F 815 R
60. 06% ~69.39% , 2P LR A 10. 73% ~23.21%



513

Wi/ INGRATE < KRR SRR T e TR ) 34 0BT 9

RT BEGTHRE—MEESHEHMGITHE

Tab.7 The first order parameter estimates of the 1000-
grain mass of the all populations

a0 i s

) CB1/CB4 CB7/CB4 CB1/CB4 CB7/CB4
m 29.246 8 27.2353 29.1221 27.5447
d -2.6186 -1.2524 -1.1711 -1.1977
[d] -1.3953 -4.1050 -2.958 8 -3.600 4
[h] 0.1454 2.0975 -0.3686 —-0.263 8

D)m: BRI d: TR R e i ; [d] : % R B ek
AR Lh]: SR AA.

JAFLH R 2k 71.48% ~ 83.55% ; CBT/CBAL & 1t
PR AL R R 19.04% ~36.17%
LZILFMRAL R 51.67% ~70.82% , WS L &
H178.71% ~92.68% ; CB1/CB4 21 & B 1R W 25 Ff i
TR R AL %R 28.46% ~30.23% , S5 H kL
HoN4A3.08% ~52.82% , s FERRAL R K 72.57% ~
81.28% ;CB7/CB4 4 A HEURIE Z=FAE T 32 5L H s %
R 17.59% ~34.49% , 28 AE %K 30. 38% ~
68. 89% , W HL N AL 4 Ky 64. 88% ~86.48% .

®8 BEATHREM_MEESH"

Tab.8 The second order parameter estimates of the 1000-grain mass of the all populations

- 17 CB1/CB4 17 CB7/CB4 W% CB1/CB4 W% CB7/CB4
~ B, B, F, B, B, F, B, B, F, B, B, F,
o 3.8858 6.6328 6.7382 3.4984 10.1768 7.3420 6.1133 6.9603 8.9557 3.7756 9.8091 8.0422
o, 2.3603 3.9751 4.6753 0.9463 3.6810 1.3977 1.8029 2.1040 2.5485 1.3022 1.7250 2.6627
o, 0.4171 1.5407 0.9545 1.8074 5.7512 5.1996 2.6337 3.1797 4.7305 1.1472 6.7579 4.0533
o 1.1083 1.1083 1.1083 0.7446 0.7446 0.7445 1.6766 1.6766 1.6766 1.3261 1.3261 1.3261
R/%  60.7430 60.0609 69.3854 27.0498 36.1704 19.037 5 29.4913 30.2282 28.4570 34.491 1 17.5859 33.109 2

2
B/%

10.7335 23.206 1 14.1655 51.6650 56.5125 70.8203 43.082 0 45.6827 52.8211 30.384 7 68.894 2 50.400 5

1) 03,0%,,0%,07 B o 2 SRR AR £, A F £, 5 KA £, R £, 2 AR Fd 5 hAE4 %,

3 Wie54%ie

PR R R KREREENR IR — Bk
M AL IR i AR TR B S g e R St
e I A5 LA R0 Tl 5 55 S o 3
I . S G2 IR ST TNy A o 3 3 33t
P R H AR AL 255 )0 25. 5% Fl 24. 5% , B 5
H QTL RN A QTL 5 ¥R 458 AR &L 19 B A 57 ik
RAYHIH 37. 7% F129. 3% . AUt 3 4~ Rk
AHZEB K AR T 6 AR A 0 A5 iz AR
J&F—XF B ] + ZILPBIAL BL (B2 Al 52 i
AR ] K B, KA 3 A (] 52 AR o e ol i S 4 1
T /IMEZEA 3 R AR, 2 AN 27 1 R B I R,
2 WH RO A1) 3 A% R T RE 55 400 R S5k I AT O
[vi] — 5 A RE RS [ 2501 %o b ] 2 B Rh AR 25 ) o) 20
Tl b 35 A SRS WA A8 /D 5 (A [R) A AR T) — 2030
TAEAE 25, Bl CB7/CB4 2 4 BE A 5L R 0 38 4L R
W AN ZE T 3 e CB1/CB4 41 & BEIR K. R L 7
Xof AR T i MR IR A T 3 AL ST, 1 B A
BERA AN K. ik — 28 X — Bt A5 S 50 il &
PR, 3 T DR R0y X A o i ) R R AT BRI, i
T E AR s I R

T 5 L4 B KR i B R R,
KR ™ o 28 B — g KO IS, TR0 8 SR

Tt — 2 Ry 7= L 671 R B 1 A €, PR O TR T
BIFIAZ B N T e R . Boere s
WFSEHE TR 0Tt e fR a5t A% LSS BR8P 5807 oy
T FRAR SCAENO S BT R R AR AT B 6] S R PR 4%
PF T R E 3. M RS 2 A g b A A e
RS TR A QTL 32 35 200 N 4 il ) [l s 52
RIS A0 A4 BTSN g R i K B | S
JELJE KB HE RURL R 34 T 22 B PR A a1 B
R, B AL ). BEYER T B SE R  THR R 2
UXFEFER + 2 5L R i, 3 0 R e s T b o
41.29% FRIAE 5, 22 BN P i 48. 60% . R g g
F 58 M TR0 8 T 2 X bk L B + £
SR AR, IR RN 79. 0% , ZHH
WAL R 12, 4% T AR BF 530 2 A TR i
Z 2 XFEFEH + LIPS, H 2 6 32 3 S
. S RS R F) 15 A QT 42 i) Tk R 2k
MR A 12 4 QTL A i bERLN ,6 X QTL A fhn L
PEPERON , PB4 X e s . A58 XT3 A TkE
45 SR T M 2 SRR R, SEAT
6 NIARIR G 30T, 945 TR i IR F— Xt 3=
B+ - B2 BRI D-2 BRI ki
PRI GE RE ARAL. HE—AE%) B, (B, [ol 52 1AL
XF FE AT & B, KA 3 A 1] 28 AR T Jot 157 39 {8 55
F/MECEARNIZZ G0, 2 N2 BRI RAE, R
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BH 5 JEE DRI o P 800 25 B AIR R B i AR 2R 5k
L CB1/CB4 41 & #F AR MG Z= P Al T 45 B . CBL1/
CB4 ZH A& R b 25 Fid ik =35 3 X AL Rk, 23
PRsH A R A XT3N, — B 280l /& CB1/CB4 4G
TR R d S/, oAy I 23 AL
RIGIAEAT , d K/NBARE. AT, TR0 i s A5 A 5%
B 222 SR TR s A B R 1) S A R o 2 531 11

HeFE.
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