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Genetic Studies on Grain Shape and Quality in Rice

I. Genetic Analysis of Grain Size, Weight and Shape
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Summary

Seven rice varieties and 42F, hybrids of 7x7 diallel cross were used in genetic analysis for

grain size, weight and shape. Effects of average heterosis for grain length and shape showed

significantly negative values. GCA, SCA and RCA variances were significant for all characters

and also additive variance was more important than dominance variance for grain length, width,

thickness and weight. GCA effects of BG 2 and Arborio were highly positive for grain size and

weight, and those of BG 2 and Nagdongbyeo were highly negative for grain shape. Partial do-

minance was observed for all characters. The direction of dominance was negative for grain le-

ngth, width and shape, and ambidirections for grain thickness and weight. The effective gene

number was two for grain length and shape. Both narrow and broad sense heritability were

high in all characters.
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Table 1. Grain characters of 7 parents used for genetic study

Parent Grain size{mm) 100 — Grain Grain shape
length width thickness weight(g)  (length/width)

M 101 8.20 3.01 2.02 2.59 2.72

M & .97 3.61 2.22 2.64 2.15

Dashukei 2 7.38 3.26 2.07 2,43 2.26

Nagdongbyeo 7.08 3.23 2.22 2.62 2.19

Daechangbyeo 6.96 3.23 222 2.68 2.15

BG 2 8.58 4.34 2.39 4,42 1.98

Arborio 9.30 4.08 2.34 4.45 2.28

L. 8. D. 0.26 0.11 0.06 0.18 0.10

L. S D. at 5% level.

Table 2. Singificant levels for source of variation

Source of Grain size Grain Grein shape

Variation df length width thickness weight (length/width)

Parents 6 bl ** * . il *.

Hybrids 41 * x x % * & ® & * *

Ps vs. Hs * - - - - il

** Significant at 1% level.

M Fol 278 e 231(&K3) £H heter-
osist HEIN E/MBNA RY HRoE AEE
7t BEsden kg WY o HREdAe FF
=7 gk gl RER BARLLE A9 A
Mo s el R piEY otE F 2
HEe MRS tE 2A U= ez Pagslgich

HLMBRE HY AAENS ke &R
£ #49) goh — AR H(GCAY T HEMA
B h(SCA)S rifEst & FHEAA 1% ki
o) FEMo] EwEslel o|F EBHolx #HT
Aamey {EE Tt JEkEMnAs fERe] s Mimel:
Ho 7 velys WE, BiE, BE 9 mde]s
oty fEHel R =ZA Jebgteh m{ E#R

Bl 28 R AEsld Mg B
5 oo gl Ao oA S ok gmtkiE
el ol RuPEe FREGRS #mse §El
H FES AR el A= SrEscR st
kg 58 Aoz Azss, N ASde
FEHANA Bt e g THE H9 8
Jol LWEY Aoz A7s ek
Singh & Richharia'? 4] o 2] fF3E 55071010
GCA=2} S5CA7} &3 GCAz} SCAxT}
e}y dg e Singh & Shrivastava™£ i
£, bR, BE/MR<= e R 2 100k
Holl = Jetlingg feme] Ak dadck
Ficiol] ¥ GCA¥EE & 59 Aol ke

A=
-



Table 3. Mean values of grain characters of 7 parents and 42 Fis

Character Generations F, Heiterosl;s(%)

P Fi P * 100
Grain length(mm) 7.90 7.63 -3.4%*
Grain width(mm) 3.54 3.65 0.3
Grain thickness(mm) 2.21 2.19 0.9
100— Grain weight(g) 3.21 3.08 -1.3
Grain length/width 2.25 2.15 —4.4**

** Significant at 1% level.

Table 4. Mean squares for general combining ability (GCA) and apecific combining ability (SCA) analysis

Source df Grain size Grain Grain shape
length width thickness weight (tength/width)
GCA ] 2.314** 0.833** 0.083** 2.503** 0.126**
SGA 21 0.081%* 0.014** 0.004** 0.012** 0.017**
RCA 21 0.049** 0.010** 0.002%* 0.006** 0.006**
Me 43 0.004 0.002 0.001 0.002 (.001
Components
[: 18 0.165 0.059 0.006 0.179 0.009
6% 0.078 0.012 0.004 0.010 0.017
6%/ 0% 0.54 0.20 0.67 (.06 1.89
** Cignificant at 1% level.
Table 5. Estimates of general combining ability effects for grain size, weight and shape
Grain size Grain Grain shape
Parent : ; ) h
length width thickness weight (length/width)
1. M 10 0.127 —0.244 —0.110 -{).256 0.199
2 M6 ~0.097 0.006 —0.031 -0.157 —0.028
3. Dashukei 2 -0.325 -0.173 —0.037 —0.285 0.005
4. Nagdongbyeo —0.403 —0.133 —0.023 —-0.285 -0.037
5. Daechangbyea —0.3567 -0.133 0.010 -0.267 —0.025
6. BG 2 0.446 0.381 0.130 0.655 —0.107
7. Arborio 0.609 0.295 0.062 0.575 —0.008
SE(gi) 0.015 0.012 0.006 0.012 0.006
CD{5%) R 0.030 0.023 012 0.024 0.012
(1%) 0.040 0.031 0.016 0.033 0.016
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Table 6. Estimates of specific combining ability effects for grain size, weight and shape

. Grain size Grain Grain shape

Cross length width thickness weight (length/width)
1x2 -0.170 =0.055 ~0.030 0.030 —0.026
1%3 —0.185 0.062 -0.012 —0.047 —0.092
1x4 0.074 0.063 —0.013 0.046 —0.023
1x5 —0.107 0.027 —0.031 —0.054 —0.046
1x6 —.063 0.084 0.003 0.063 —0.088
1x7 0174 —0.146 0.040 —0.046 0.131
2x3 0.119 —0.196 0.032 —0.035 0.168
2x4 0.102 0.027 —0.029 0.032 0.007
2x5 —0.003 0.056 0.018 Q.060 —0.042
2%6 —0.224 0.043 —0.047 Q.009 —0.073
2x7 —0.120 0.079 -0.031 0.043 —0.077
Ixd4 0.078 0.041 -0.013 0.040 0.002
Ix5 —0.011 0,043 —0.024 0.055 —0.025
Ix6 —0.139 -0.005 0.021 0.112 —0.084
IxT7 —.225 0,005 0.047 0.010 -0.057
4x5 -0.117 0.008 -0.041 —0.018 —0.043
4x6 -0.163 0,057 0.022 —.103 —0.005
4x7 —0.196 —0.032 0.008 —0.092 —.033
X6 0.425 0,170 0.119 -0.073 0.219
BxT —0.192 0.093 —0.042 —0.095 —0.102
5x7 0.142 0.074 —0.048 —0.025 0.009
SE(SID 0.037 0.029 0.015 0.030 0.015
CD(5%) 0.074 0.058 0.030 0.060 0.030

(1%) 0.099 0.077 0.040 0.081 0.040

z . See table 5.
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Table 7. Regression coefficients of Vr, Wr

Gharacter Grain size Grain  Grain shape
length width thickness weight (length/width)

b\l\r,,"rr 0.92 090 076 1.05 0.92

te 15.10%* 9.70%* 4.40**  20.52** 5.74**

T 1.35 L09 L19 0.91 0.52

** - Significant at 1% level.
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Table 8. Genetic components for grain size, weight and shape

Componsnt Grain size Grain Grain shape
P length width thickness weight (length/width)

D 0.726%* 0.242%* 0.017** 0.812** 0.060**
H 0.177%* 0.026** 0.010* 0.035* 0.027*

H, 0.155% 0.025** 0.007* 0.019 0.026**
h? . ns ns ns b
(H/D)' 0.49 0.32 0.77 0.21 0.67
1/4(D,H]) (1] e L ] = e

H./4H, 0.22 0.24 0.18 0.14 0.24
Ko/Kr 1.28 1.07 0.73 2.03 1.24

K 1.40 - — - 1.12

h3y .87 0.91 0.80 0.97 0.77

h?% 0.98 0.97 0.92 (.99 0.96
r(W.4+V): Y, 0.76* 0.78* —0.44 0.36 0.85*

*** . Significant at 5% and 1% levels, respectively.
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