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ABSTRACT The rice quality related traits including
physico-chemical traits were evaluated with one hundred
sixty-four MG RILs derived from the cross between
Milyang 23, Indica/Japonica hybrid type, and Gihobyeo,
Japonica type. The variation distribution of all traits
examined approximately fit normal distribution and trans-
gressive segregants over parents were observed for all
traits. The occurrence of such transgression could be as-
sociated with the interactions of complementary QTL al-
leles from two parents. However in this study, it could not
be concluded that our results of segregation were due to
either complementary gene effects or overdominance of a
major gene. These factors should be verified by further
studies. Correlations between traits were evaluated by re-
gressing phenotypic values of one trait on those of another
traits. There are highly significant correlation between grain
thickness with grain width, white core and white belly. But
between white belly and alkali digestion value showed
highly negative significant correlation. Contents of protein
showed highly negative correlation with amylose and Mg/K
ratio but showed highly correlation with K and Fat
contents. Hardness of cooked rice showed highly corre-
lation with adhesiveness, elasticity, gumminess, chewiness.
Keywords : rice, grain shape, ADV, recombinant inbred
lines, chemical property, physical trait
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Table 1. Variation of grain apparent traits and ADV in MG RILs.

Traits Milyang23 Gihobyeo (Meafr{lu;s SD) Range
Grain length (mm) 6.12£0.11 5.36+0.08 5.622+0.324 4.64~6.55
Grain width (mm) 2.5240.06 2.854+0.09 2.569+0.208 2.15~3.17
- Grain length/width 2.47+0.04 1.88+0.05 2.205+0.244 1.65~2.85
Grain thickness (mm) 1.9440.07 2.04+0.11 1.876+0.112 1.61~2.17
White core (0~9) 5.0 3.0 34422 0~9
White belly (0~9) 1.0 5.0 32427 0~9
Alkali digestion value (1~7) 5.5 5.0 4.8+0.9 2.5~6.5
50 _gz_ —g'- “ f}l‘ "22.

FREQUENCY
n
<

4.9 8.3 8.7 6.1 8.5
GRAIN LENGTH(mm)

P, P,
60 T e
50
> 40
(o]
& 30
e}
2 20

B A

1.7 1.9 2.1 2.3 2.5 2.7 2.9
LENGTH/WIDTH RATIO

FREQUENCY
a8 % 88

22 24 286 28 3.0 32

35 P, P,
30 R e
. %
220
25
2
10
& ; RIL
S, W——

1.65 1.7 188 195 2,08 215
GRAIN THICKNESS(mm)

Fig 1. Frequency distribution of grain-dimension traits in MGRILs.
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Table 2. Correlation coefficients among grain apparent traits in MGRILs.

Characters GL

GW GLW GT wC WB ADV
Grain length (GL) 1.000 -0.228** 0.694** -0.081 -0.008 -0.003 0.104
Grain width (GW) 1.000 -0.853** 0.659** 0.390** 0.587* -0.176*
Grain length/width (GLW) 1.000 -0.516%* -0.298** -0.429%* 0.179*
Grain thickness (GT) 1.000 0.304** 0.443** -0.117
White core (WC) 1.000 0.465%* -0.191*
White belly (WB) 1.000 -0.323%*
Alkali digestion value (ADV) 1.000

* %% o Significant at 5%, 1% level, respectively
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Table 3. Variation of brown rice chemical properties measured by NIR in MG RILs.

Characters Milyang 23 (P1) Gihobyeo (P») Mid-* parent RIL (Mean+SD) Range
Amylose (%) 15.724 13.652 14.688 14.781+1.717 831~17.46
Protein (%) 7.269 7.482 7.376 7.422+0.140 7.12~8.36
Mg (ppm) 1312.2 1462.4 1391.8 1369.6£93.6 1122.4~1587.7
K" (ppm) 2495.2 3059.1 2777.2 2638.2+241.6 2140.7~3223.4
Mg /K" 0.530 0.478 0.504 0.524+0.066 0.375~0.704
Fat (%) 2.030 2.042 2.036 2.226+0.121 1.963~2.684
Ash (%) 1.456 1.494 1.475 1.510£0.050 1.387~1.693

* o (P1+Py)2
Table 4. Correlation coefficients among chemical properties.

Characters AMY PRO Mg K Mg/K FAT ASH
Amylose (AMY) 1.000 -0.515%* -0.062 -0.638%* 0.430%* -0.462** -0.379%*
Protein (PRO) 1.000 -0.048 0.514%** -0.401%* 0.396%* 0.372*
Magnesium (Mg) 1.000 -0.157 0.677** -0.192* -0.268**
Potassium (K) 1.000 -0.824** 0.628** 0.776**
Mg/K 1.000 -0.562%* -0.721%*
FAT 1.000 0.816**
ASH 1.000

*, ®% o Significant at 5% and 1% level, respectively
Table 5. Variation of cooked rice Physical properties measured by texture analyzer in MG RILs.

Characters Milyang23 (P;) Gihobyeo (P2) Mid-* parent RIL (Mean£SD) Range
Hardness 8.896 4.298 6.597 8.315+2.903 2.407~19.089
Adhesiveness 0.392 0.365 0.379 0.321+0.226 0.023~1.258
Cohesiveness 0.290 0.287 0.289 0.306+0.023 0.226~0.356
Elasticity 0.906 0.652 0.779 0.716+0.107 0.416~0.968
Gumminess 2.552 1.239 1.896 2.520+0.908 0.767~6.531
Chewiness 2.326 0.802 1.564 1.854+0.828 0.322~5.316

* . (P1+P2)/2
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Fig. 3. Frequency distributions of physical traits in MG RlLs.

[ : Milyang 23 (Py)
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Table 6. Correlation coefficients among physical traits of cooked rice.

Characters HAR ADH COH ELA GUM CHE
Hardness (HAR) 1.000 0.380** -0.102 0.501%* 0.950%* 0.932%*
Adhesiveness (ADH) 1.000 0.059 0.514** 0.262%* 0.347**
Cohesiveness (COH) 1.000 -0.222%% 0.151 -0.266**
Elasticity (ELA) 1.000 0.427** 0.655%*
Gumminess (GUM) 1.000 0.936**
Chewiness (CHE) 1.000

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