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Genetic Analysis of Clum Thickness Trait
in Rice Grown in Different Seasons
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Abstract: Three rice parents with great difference in clum thickness CB,( 11.0 mm) ,CB,( 15.5 mm) and
CB,(11.5 mm) were chosen to construct the combines CB, x CB, and CB, x CB,, also the corresponding P,
F,, P,, B,, B,, F, populations were established and planted in the middle and late planting seasons and the
clum thickness traits were checked, respectively. The Akaike’ s information criterion ( AIC) of the major
genes plus polygenes mixed inheritance model was used to indentify the existence of major genes affecting
quantitative traits in B,, B,, F, populations, and when the major genes existed, the genetic effects of the ma—
jor genes and polygenes and their genetic variance were estimated through segregation analysis. One additive
major gene plus additive — dominance polygenes was the most fitted genetic model for this trait in the all B,,
B, , F, populations in the two planting seasons. The heritability values of the major genes varied from 27. 60
percent to 63. 69 percent and those of polygenes varied from 1.39 percent to 30. 07 percent, and the total heri—
tability values were from 39.43 percent to 82. 01 percent. The heritability of this trait was affected by planting
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seasons and the combinations.
Key words: rice; clum thickness; planting seasons; major genes plus polygenes mixed inheritance mod-
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Tab.1 Mean of clum thickness in the all generations mm
WE k=
P, 11.06 £0.85 11.47 £0.88 10.64 £0.69 11.18 £0.62
F, 13.65 £1.34 14.06 £1.28 12.74 +1.33 14.14 +0.93
p, 15.82 £0.91 15.82 £0.91 15.54 £1.09 15.54 £1.09
B, 11.89 +1.37 13.09 £1.69 10.83 £1.33 12.30 £1.43
B, 13.72 £1.36 14.54 £1.53 14.17 £1.34 14.28 +1.65
F, 12.87 £1.27 13.48 £1.62 12.78 £1.51 13.18 +1.91

MT MILT LT3R A CB, /CB, 1h#E CB, /CB, 4145, iAs CB, /CB, (/i CB,/CB, 445
M | and M Il mean combination CB,/CB, and CB,/CB, as middle season planting, L I and L[ mean combination CB, /
CB, and CB,/CB, as late season planting, respectively.
2.2 HANRERBEESHNGEE
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Tab.2 The AIC values of clum thickness in the all combinations under various genetic models mm

FEi%l Model M1 M I LI LT FEH Model M1 M I L1 LI

A-1 1563.45 1200.69 1395.00 1 714.57 D-0 1522.11 1144.22 1362.98 1085.174
A-2 1563.17 1199.05 1398.04 1864.45 D-1 1521.48 1137.57 1358.22 1081.542
A-3 1656.35 1245.89 1 608.00 D-2 1518.48 1135.57 1356.22 1079.542
A -4 1700.39 1240.00 1 520.23 D-3 1519.86 1135.57 1356.80 1 079.965
B-1 1519.77 1197.77 1361.52 1119.88 D-4 1519.85 1136.99 1356.69 1079.609
B-2 1542.33 1195.46 1359.82 1115.13 E-0 1523.61 1153.97 1369.12 1093.23
B-3 1540.66 1251.61 1528.34 1182.60 E-1 1518.06 1144.14 1362.67 1088.119
-4 1538.95 1190.41 1387.69 1124.65 E-2 1548.08 1143.48 1366.54 1095.977

5 1612.85 1232.68 1608.81 1210.10 E-3 1518.59 1137.20 1359.47 1 080.879
-6 1610.85 1230.68 1606.81 1208.10 E-4 1539.82 1140.72 1360.30 1 090.498

0 1518.12 1140.98 1358.98 1081.25 E-5 1544.51 1140.39 1365.51 1092.552

C-1 1540.73 1139.00 1374.08 1 088.57 E-6

MT MT LT .LI45127% 8% CB, /CB, ./ fF CB,/CB, 444 ,f5 CB, /CB, [IEFE CB,/CB, 45

M I and M Il mean combination CB, /CB, and CB,/CB, as middle season planting, L. I and LIl mean combination CB,/
CB, and CB, /CB, as late season planting, respectively.
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Tab.3 Test for goodness of fitness of the M I model ( probability in parenthesis) mm
5% Model /X, Generations U’ U’ [ W D
Cc-0 P, 0.209( 0. 647 6) 0.685(0.407 7) 2.376(0.123 2) 0.193 2 0.164 9
F, 0.077(0.781 5) 0.150(0.698 1)  6.895(0.008 6) ™ 0.1815 0.167 8
P, 0.000( 0.983 9) 0.013(0.908 1) 0.147(0.701 1) 0.082 3 0.104 4
B, 0.549(0.458 9) 0.676(0.4109) 0.177(0.674 0) 0.296 2" 0.172 6
B, 0.165(0. 684 5) 0.194(0.659 9) 0.035(0.852 1) 0.103 7 0.158 8
F, 0.019(0. 890 0) 0.079(0.779 1) 0.344(0.557 7) 0.118 0 0.060 7
D-2 P, 0.170(0.679 9) 0.002(0.963 3) 3.177(0.074 7) 0.1613 0.148 1
F, 0.496(0.481 3) 1.704(0.1917)  6.224(0.012 6) ° 0.2010 0.198 3
P, 0.017(0.895 4) 0.001(0.977 7) 0.158(0.691 1) 0.081 8 0.1105
B, 6.122(0.313 4) 5.246(0.322 0) 0.177(0.673 8) 0.917 6 0.2552
B, 0.000(0.995 4) 0.000( 0.998 9) 0.001(0.978 0) 0.072 2" 0.1315
F, 0.019(0.891 0) 0.078(0.780 4) 0.342(0.558 9) 0.117 8 0.060 6"
E-1 P, 0.284(0.594 1) 0.603(0.437 4) 1.087(0.297 1) 0.168 6 0.158 6
F, 0.003(0.957 0) 0.669(0.4135) 9.378(0.0022) ™  0.216 8" 0.191 6
P, 0.111(0.739 4) 0.138(0.710 8) 0.038(0.845 5) 0.089 9 0.130 6
B, 0.290(0.590 2) 0.371(0.542 5) 0.123(0.726 0) 0.196 1" 0.146 2
B, 0.123(0.726 2) 0.208(0.648 7  0.217(0.641 2) 0.050 3" 0.091 5"
F, 0.013(0.910 7) 0.082(0.774 8) 0.504(0.477 7) 0.103 4 0.055 1"
F4 MID2 EHSBEMAMARLITE
Tab.4 The maximum likelihood estimates in D2 model of M I mm
Z¥ Parameters A1i31{E Estimates Z¥ Parameters A58 Estimates
My 10.933 5 M1 12.517 5
Mo 13.389 2 e 12.8555
M3 15.798 4 Me3 13.141 7
My 11.870 5 o 0.978 7
Mg 12.452 2 Oy 0.599 8
sy 13.394 5 s 0.676 6
s 14.226 9 O 0.567 8

T /D R IEARTE, AR — B st SRS THE L 5 TR 6. i3k 6 nlHL4 ERHAHAIIE m
A3k 14,43 1488 .14. 34 1 14. 50, 3 FH PRV AE d 43518 —0.44 . -0.81. —1.21 fi1 -0. 66,
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Tab.5 The best model and the maximum likelihood estimates in the all generations mm
2% Parameters MI M1 L1 Lo

jn 10.933 5 11.473 1 10.452 4 11.1120
i 13.389 2 14.052 4 12.320 6 14.049 5
s 15.798 4 15.8213 15.4915 15. 663 3
My 11.870 5 12.628 6 10. 602 4 12.394 3
o 12.452 2 12.896 9 12.170 6 12.767 1
sy 13.394 5 14.259 2 14. 106 7 13.826 7
s 14.226 9 14.824 4 14.490 1 14.818 7
M1 12.517 5 12.943 5 11.787 2 12.190 3
e 12.855 5 12.992 7 12.463 5 13.499 9
Me3 13.141 7 14.945 4 14.430 0 13.499 6
o 0.9787 0.8525 0. 996 36 0.654 0
o 0.599 8 6.122 4 0.532 4 1.404 1
s 0.676 6 1.374 6 1.067 8 1.769 0
T 0.567 8 1.0252 1.028 1 2.617 2

MIT MILT LI585 A CB, /CB, 17 CB, /CB, 4145, iAs CB, /CB, (/i CB, /CB, 445
M | and M Il mean combination CB,/CB, and CB,/CB, as middle season planting, L I and L[l mean combination CB, /
CB, and CB,/CB, as late season planting, respectively.
x6 HASETHE—MEESHENMGEITE

Tab.6 The first order genetic parameter estimates for clum thickness of the all combinations mm

S Parameters MI MI L1 LI
m 14.434 5 14. 880 8 14.336 2 14. 499 1
d -0.443 7 -0.806 2 -1.206 2 -0.663 9
[d] -1.727 6 -1.236 1 -1.444 0 -1.433 8
[h] -0.196 3 0.304 6 -0.5459 0.452 6

M MI LT .LI4M312R K% CB, /CB, \th#% CB, /CB, 414 , W45 CB, /CB, .55 CB, /CB, 4H& -

M [ and M [l mean combination CB,/CB, and CB,/CB, as middle season planting, L. [ and L]l mean combination CB,/
CB, and CB,/CB, as late season planting, respectively.
LI ARG I B 2R 5 ZEAFRAA OC 6 AN QTL F1 6 X F At QTL, Hovh 5L H 244 S A 5] 2 4>
T B 2 % Bt QTL X R AIAR F I TTmk R AT 30% o«  EIRWIR G R SRR IR A —E AL R
RGNS 3 N ZEFTHH A R B RLEEA T 6 D EARHEARER S 200 . 4 ERHARZEATHLEE 8 T 1 Xhnik: 32 5
+ 0 — Sk 2 BRI A 35 4% )y 3K, — B ist A5 S 88003 A e W 32 B RDINE 500 0 ZE K PR 1) 6 38 A BRI
fER . M T FIEHBAER A 27.60% ~36.51% , ZFEKHBAERF 9. 71% ~20.04% , B IER RS AL 5 h
39.43% ~48.21% ; M1l FIEHF LR K 41.63% ~60.91% , Z RN mAIE% K 6.58% ~22.17% , BIEH
B AL 8 63.80% ~70.18% ; LIEFELR L% K 39.96% ~54.77% , Z R AL R A 1.39% ~4.00% , B3E
[R5 50 43.83% ~56.16% ; L 1T EFER 5 R Ky 45.82% ~63.69% , ZIEH 15 F H 18.32% ~
30.07% , DAL A 5HL 358 68.13% ~82.01% 4 AR F I INPERNAE d ¥ 0 A8, B R/NES N
P, b M T MIAI LT LI Al &8, M T M I 368 %5004 LT (LI, B3k R A%
RAIFAXSIG , AT T AT BHE R AR 52 A5 N 252 A E A B B Bl o AR X M T 5
MIL,LT 5 LI AFEE M LT ERFSR ARSI AR R 5 e M LI, 32 00 2000k 08
R R) 32 T ECA B i o LRSS IRt — 2 BoR T 2R e i &2 2o
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Tab.7 The second order genetic parameter estimates for clum thickness of the all combinations

s MI MII
Second order genetic parameters B, B, F, B, B, F,
op 1.889 6 1.869 1 1.615 8 2.858 8 2.3550 2.6227
O g 0.689 9 0.5159 0.480 2 1.736 4 0.980 4 1.597 5
T 0.2209 0.374 5 0.156 9 0.269 9 0.5221 0.1727
o 0.978 6 0.978 6 0.978 6 0.8525 0.8525 0.8525
I 36.514 2 27.602 9 29.722 9 60.740 3 41.629 7 60.912 0
h,, 11.694 5 20.037 1 9.711 5 9.441 0 22.172 0 6.584 6
—HrEE L1 Ll
Second order genetic parameters B, B, F, B, B, F,
op 1.7739 1.786 6 2.27217 2.0521 2.710 5 3.6353
T e 0.709 0 0.718 8 1.244 7 0.947 9 1.241 4 2.3153
O, 0.068 5 0.071 4 0.0317 0.450 1 0.8150 0.666 0
o 0. 9964 0.996 3 0.996 3 0.654 0 0.654 0 0.654 0
h,, 39.969 5 40.233 0 54.766 0 46.196 3 45.801 7 63. 689 6
h,, 3.862 0 3.999 4 1.3950 21.931 6 30.068 4 18.319 2
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