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Correlation Analysis between Head Rice Ratio and Agronomic Traits
in RILs for Developing A Promising Rice Culitivar Adaptable
to The Early—Transplanting Cultivation

Jong—Hee Lee*T, Jun—-Hyun Choi*, Sang—Yeol Kim*, Ji-Yoon Lee*, Choon—Song Kim** Un-Sang Yeo**,
You—-Chen Song*, Young—Bo Sohn*, Myung Kyu Oh*, Hang—won Kang**, and Min Hee Nam*

*Department of Functional Crop, NICS, RDA, Milyang 627-803, Korea
**National Institute of Crop Science. RDA, Suwon 441-857, Korea

ABSTRACT In this study, we conducted to identify predictive
parameters affecting the head rice ratio for developing high
quality rice cultivar adaptable to the early-transplanting culti-
vation. The recombinant inbred lines (RILs) population from
a cross between the parents of Pungmi and Koshihikari was
used for test materials. Variations were observed in most
of the measurements, eg culm length (ranging from 51.0 cm
to 97.0 cm), amylose content (14.0 ~20.1%), protein content
(5.2~17.4%), pasting properties (peak viscosity, 227.2~309.8
RVU) and head rice ratio (67.7~96.7%). Significant correlations
between head rice ratio versus culm length (0.443) and head
rice ratio versus protein content (-0.458) were detected in
RIL population. However, culm length was negatively related
to lodging tolerance. In order to develop a commercially
suitable cultivar, selection for short culm and high head rice
ratio of rice grains with physiochemical properties such as
protein content, amylase content and taste value should be
considered. This results can be used to increase the efficiency
of breeding program for developing a new early-maturing
rice variety adaptable to early transplanting cultivation in Korea.
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Table 1. Variation of major agronomic traits in RILs from a cross Pungmi X Koshihikari.

Traits Pungmi Koshihikari Mid-parent RILs
(Mean+SD) Range

Culm length (cm) 66.3 91.2 75.2 74.6 £ 9.5 51.0 ~ 97.0
Panicle length (cm) 19 21.3 20 20.1 + 5.8 16.3 ~ 18.7

No. of panicles 14 19 16.5 15.8 £ 3.0 9.0 ~ 22.0
Grain length (mm) 4.7 4.9 4.7 49 + 0.1 45 ~ 5.2
Grain width (mm) 2.8 2.9 2.8 2.8 £ 0.1 2.6 ~ 3.1
Grain Height (mm) 2 2 2 2.0 £ 0.1 1.9 ~ 22
Grain L/W ratio 1.7 1.7 1.7 1.7 £ 0.1 1.6 ~ 1.9
Head rice ratio (%) 81.5 90.7 85.5 89.0 = 4.8 67.7 ~ 96.7
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Table 2. Correlation coefficients among major agronomic traits in RILs from a cross Pungmi x Koshihikari.

CL PL GL GW GH GLW HR
CL -
PL 0.570 ***
GL 0.337 *** 0.335 ***
GW 0.103 0.001 0.276 ***
GH 0.037 0.021 0.138 0.346 ***
GLW 0.174 ** 0.262 *** 0.546 *** -0.654 *** -0.192 **
HR 0.443 **x* 0.275 *** 0.242 *** 0.011 0.059 0.182 -

CL: culm length, PL: panicle length, PE: panicle exertion, GL: grain length, GW: grain width, GH: grain height, GLW: grain
length and width ratio, HR: head rice ratio

Table 3. Variation of a physicochemical properties in RILs from a cross Pungmi x Koshihikari.

RILs

Traits Pungmi Koshihikari Mid-parent (Mean + SD) Range

TV 69.7 74.2 72 72.2 + 3.6 57.5 ~ 80.4
Pro (%) 6.2 5.6 6 6.1 £ 04 52 ~ 74

Amy (%) 16.4 16.7 16.7 16.8 = 1.0 14.0 ~ 20.1
PV (RVU) 264.8 267.8 259.9 277.1 £ 14.6 2272 ~ 309.8
Con (RVU) 160.9 158.1 156 165.0 £ 10.6 133.6 ~ 191.6
BD (RVU) 103.9 109.7 103.9 112.1 £ 12.0 74.7 ~ 140.3
FV (RVU) 249.8 247 243.5 250.6 £ 13.3 209.2 ~ 281.8
SB (RVU) -15 -20.8 -16.4 -26.5 £ 12.2 -549 ~ 6.8

TV: taste value, Pro: protein content, Amy: amylase content, PV: peak viscosity, Con :

viscosity, SB: setback

consistency, BD:

break down, FV: final
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Table 4. Correlation coefficients among a physicochemical properties in RILs from a cross Pungmi x Koshihikari.

HR TV Pro Amy PV Con BD FV SB
HR
TV 0.252 ***
Pro -0.458 *** .0.224 **x*
Amy 0.269 *** 0.023 -0.270 ***
PV 0.421 *** -0.083 -0.300 *** 0.054
Con 0.291 *** -0.117 0.124 * 0.008 0.564 ***
BD 0.252 *** (.001 -0.466 *** 0.058 0.707 *** -0.184 **
FV 0.347 *** -0.174 **  -0.041 0.112 0.614 *** 0941 *** -0.074
SB -0.120 * -0.090 0.314 *** 0.057 -0.516 *** (0355 *** _0.918 *** (.359 ***

HR: head rice ratio, TV: taste value, Pro: protein content, Amy: amylase content, PV: peak viscosity, Con :

break down, FV: final viscosity, SB: setback
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Fig. 1. Cluster analysis by principal components in Pungmi
and Koshihikari RILs.
CL: culm length, PL: panicle length, PE: panicle exertion,
GL: grain length, GW: grain width, GH: grain height,
GLW: grain length and width ratio, HR: head rice, TV:
taste value, Pro: protein content, Amy: peak viscosity,
Con: consistency, BD: breakdown, FV: final viscosity,
SB: setback
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Table 5. Comparison of major agronomic and quality- related characteristics among Pungmi and Koshihikari and intermediate

parents lines.

RILs (Sri> o (Srlﬁ) (gvnvl) (riﬁ) GLGW 0 TV (P/C) ?/(; &) (RSVBU)
Pungmi 66.3 19.0 14.0 4.67 2.83 2.04 1.65 81.5 69.7 6.2 16.4 264.8 -15.0
Koshikari 91.2 21.3 19.0 490 2.87 2.02 1.71 90.7 74.2 5.6 16.7 267.8 -20.8
PKRIL-033 67.7 18.3 21.0 5.12 2.91 2.03 1.76 92.7 78.0 5.2 15.2 278.5 -39.3
PKRIL-071 77.0 19.3 16.0 4.89 2.82 1.88 1.74 93.5 80.4 5.4 16.2 290. -37.3

CL: culm length, PL: panicle length, NP: number of panicles per hill, PE: panicle exertion, GL: grain length, GW: grain width,
GH: grain height, GLW: grain length and width ratio, HR: head rice ratio, TV: taste value, Pro: protein content, Amy: amylase

content, PK: peak viscosity, SB: setback
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