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Analysis on Genetic Effects of Panicle Trait in Japonica Rice
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Abstract: Genetic analysis of panicle traits were based on the experiment of japonica rice by using an
additive-dominance genetic model (AD). The genetic analysis were made using twelve hybrid parents
and thirty-six hybrid Fi panicle traits, such as panicle length, total grain number of panicle, filled
grain per panicle, primary branch number, secondary branch number etc. The results showed that ad-
ditive-dominance effects of five traits were a significance level at 1% and additive genetic variance com -
ponents rate was bigger than dominance, the genetic was mainly controlled by additive effects and con-
trolled by both additive-dominance genetic effects too. Predicted dominance effects of every trait indi-
cated were different tendency of development in both crosses, dominance effects of total grain number
per panicle and filled grain per panicle had a similar tendency of development in crosses, primary
branch number and secondary branch number have bigger difference.
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Table 1  Genetic variance of panicle trait in japonica rice and its ratio with phenotype variance
BESH B/ em Tl SR B K HRSR Y R — B Sy A IRBE Sy A
Genetic Panicle Total grain Filled grains Primary branch Secondary branch
parameter length per panicle per panicle number number
)JI'I;I'iﬁZf;'VA 15110 ° % (0.621 * %) 741.937 ** (0.832" ") 310.410 ** €0.732° ") 1.070 ** (0.774 " 40.237 ** (0.798 )
Additive v ariances
M 2
ﬂuﬁ% AVD 0.482 " (0.198 ") 82.202" " (0.092" ") 53.021 " (0.125"7") 0.111 " (0.081" ™) 6.072" " (0.120 " ™)
Domlnant variances
* b.?}] £ 0.441 (0.181 ) 67.810 0.076 ) 60.724 0.143 ) 0.200 0. 145" ) 4.138 (0.082 )
Residual error
ﬁﬂ:ﬁ% P 2.434 891.949 424.154 1.382 50.447
Phenotyic variance
Heritability in the 0.621 ~° 0.832° ° 0.732" " 0.774 """ 0.798" "
narrow sense
JSGRAR R By
Heritability in ~ 0.819 * * 0.924" 0.857" " 0.855 ** 0.918" "

the broad sense
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Note: ( )Numbers means are ratio betw een genetic variances components to phenotype variance.
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Table 2 Genetic correlation coefficient of the panicde trait in japonica rice

PR B/ em X, FEREREY KL X, FRSORIRY B X — IR A Xy RS A X
Panicle Total grain Filled g rains Primary branch Secondary
Character . .
length per panicle per panicle number branch number
K/ em X 0.67 "~ 0.56 "~ 0.38"" 0.69 "~
Panicle length 0.24" " 0.18"" 0.21"" 0.14 "~
R KLY KL X, 0.53" 0.95"" 0.73"" 0.97 "
Total grain per panicle 0.56 " 0.43 " 0.29 " 0.51""
FHSTRLEY R XS 0.44 " 0.83" " 0.77 " 0.91""
Filled grains per panicle 0.46 " 0.85" " 0.21"" 0.32""
— KB A Xy 0.31"" 0.65" " 0.65"" 0.68 "~
Primary branch number 0.33 " 0.67" " 0.66 "~ 0.01
TIREERY A Xs 0.51"" 0.87"° "7 0.75"" 0.54""
Secondary branch number 0.56 "~ 0.90 "~ 0.79 0.56 "

E: BN BECO MR R TEARRINCE  BEEBMCR) MR R

Note: Up triangle are additive (up).dominance (down) correlation, down triangle are expression (up). genotypes (down) correlation
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Table 3 Predicted additive effects for parent panicle traits in japonica rice

% A K em R R A R RRSC R &y B — YRR A TR A

Parent l])anl cle Total g?.un FIHE-Ed grains Primary branch Secondary }n-ranch
ength per panicle per panicle number number

489 A —1.040 "~ —28.868 * * —21.918 *~ —1.251°" —5.3727 "
216A —0.907 *~ —14.797 ** —7.4147" —0.604 "~ —4.207 "7
552A —0.600 "~ 6. 147 7~ 4.113 * 0.079 1.511 7
FfE 59A 0.408 * * —3.708 " —1.453 —0.558 "~ —0.858"
16 A 0.194 11.151 %% 11.411 7 1.269 * * 1.816 % *
ot A —0.849 " * —17.334 " —11.914 ¢ —0.521 " —4.823" %
HFR30 1.395 % 44.779 %~ 22.474 7% 0.989 * * 10.514 %~
2002FR11 0.914 "~ 5.689 *~ 0. 061 0.273 "~ 1.440 %~
2002 FR24 —0.291"" 17.415 " 17.355 " 0.4227" 4.249 7
1229 1.279 " —0.569 —1.454 —0.619"" 0.857 "
FR796 —0.747"" —12.478 " —7.737"" 0.319 ™" —3.117""
RBFR2 0.245 * —7.428" " —3.524 7 0.203 * —2.009 " "
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Table 4 The predicted dominant effects for panicle traits in some F,; crosses of japonica rice

S KRS em RLE R R R REIC R Ay R — U R A TIRBEHY A
Combination l])anlcle Total‘glfaln Fllled‘g rains Primary branch Secondary branch

ength per panicle per panicle number number

489 A/98 FR2 1.174 7 9.493 " * 7.936 " 0.307 —0.193

216 A/94FR30 0.850 * * 11.465 " 17.239 0.473 " 2.398

216 A/2002F R24 0. 042 5. 161 5. 361 0.503 " " —1.874"

552 A794FR30 —0. 005 4. 506 1.588 0.439 " —3.282"

552 A/2002F R11 0.34 7.360 —4.530 0.244 2.381" "

PfE 59A/2002FR 11 —0.794" 1.911 1.989 —0. 040 —1.012

16 A/94 FR30 —0. 125 8.479 9.379 " 0.815 " 0. 566

16 A/2002F R11 0.3% 22.546 " 12.768 0. 647 5.873 "

16 A/2002F R24 —0. 026 9. 140 7.101 " 0.282 2.995

16 A/ FR796 0.442 " 0. 842 2.582 0.500 " * 0.224

16 A/98 FR2 0.472 " 11.586 * * 8.604 " 0.418 "~ 0. 401

HOt A/ 94F R30 0.928" " 3.885 7.719 7 0.241° —0.599
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