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Objectives

The objectives of this research are to compare the antioxidative enzymes response of chilling-tolerant
and -susceptible varieties of japonica rice at the booting stage and to examine whether these enzyme is

used to screen chilling-tolerance rice.

Materials and methods

Plant material : Four Japonica rice((Table 1)
- Chilling-susceptible varieties : HR19621-AC6 and Sambagbyeo
- Chilling-tolerant varieties : Hitomebore and Stejaree45

Treatment conditions : Auricle distance ranging from -5cm to Ocm were exposed by 3days and 7days
at low water temperature(13C), respectively. Flag leaf and 1y leaf were used to examine antioxidative
enzymes and isozymes.

Protein Extraction

- Superoxide dismutase(SOD) : Spychalla et al. method(1990),

- Catalase(CAT) and POX(Peroxidase) : Anderson et al. method(1995)

- Glutathione reductase(GR) : O'Kane et al. method(1996)

- The protein levels were determinated by the methods of Bradford

Enzyme Assays and Isozyme Analysis

- SOD : Oderly et al.(1984) and Yun et al. method(1994)

- CAT : Beers et al.(1952) and Woodbury et al. method(1971)

- POX : Chance er al.(1955) and Rao et al.(1996)

- GR : O'Kane Method(1996) and Anderson et al. method(1995)

Results and Discussion

We investigated the antioxidative enzymes and isozymes between chilling-tolerant and -susceptible varicties
at the booting stage of japonica rice under the cold water stress(13°C). SOD, CAT, POX, and GR activities
on the protein basis were found to be important to defense under the cold water stress. Also, SOD and
CAT had distinctive differences between chilling-tolerant and -susceptible varieties. Chilling-tolerant varieties
were more increased than chilling-susceptible varieties for SOD and CAT activities. One of nine isozyme
bands for SOD was inducible after treatment and three isozyme activities for CAT were correlated to
defense the cold water stress. POX and GR were improved after cold water stress, but no differences were
found between chilling-tolerant and -susceptible varieties.
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Table 1. Comparison of fertility indices among varieties under cold water stress.

Fertility Indices

Varieties

Inlet Outlet Mean
HR19621-AC6 49+69 65.6+.8 352
Sambagbyeo 16.4+8.3 57.2+£3.9 36.8
Hitomeborea 52.845.2 92.9+1.6 72.8
Stejaree45 80.4+4.9 96.0+0.4 88.2
Mean 38.6 71.9 58.3
LSD at 5% level

Varieties(V) 9.1

Treatment(T) 6.4
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Fig. 1. Changes in (A) SOD, (B) CAT, (C) POX and (D) GR activities of the chilling and -susceptible
rice varieties leaves at the booting stages under the low water temperature(13°C). Values
represent meanstSE of the two replicates. The same letters are not significantly different among
treatments within a variety(+) at the 5% level by DMRT
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Fig. 2. Changes in (A) SOD, (B) CAT, (C) POX and (D) GR isozyme profiles of the chilling and
susceptible rice varieties leaves at the booting stages under the low water temperature(13T).
0, 3, 7 show days after treatments of the four rice varieties, HR19621-AC6(HR), Sambagbyeo
(SAM), Hitomeborae (HIT), and Stejaree45(ST).
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