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Abstract :

A chilling-tolerant japonica-type and a chilling-susceptible indica-type of rice (Oryza sativa L) plants were

compared with respect to various physiological parameters during chilling and subsequent recovery. The japonica-type and
the indica-type of rice cultivars used were Ilpumbyeo and Taebaekbyeo, respectively. The two rice cultivars exhibited little
or no differences in the changes of leaf fresh weight and chlorophyll content during chilling at 5°C for 3 days. During
subsequent recovery at 25°C, however, Iipumbyeo restored its growth more rapidly than Taebaekbyeo. Since the changes
of relative water content, malondialdehyde production, an estimate of lipid peroxidation, and chlorophyll fluorescence were
significantly different in the two rice cultivars during the chilling and subsequent recovery, they were found to be more
sensitive physiological parameters than fresh weight and chlorophyll content. However, the differences in relation to water
content, malondialdehyde production, and chlorophyll fluorescence between the two rice cultivars were smaller during
chilling than those during subsequent recovery. These results suggest that relative water content, malondialdehyde
production, and chiorophyll fluorescence could widely be used as important physiological parameters for screening

chilling-tolerant plants.
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Table 1. Chilling injury index of japonica- and indica-type
rice plants during chilling under low light
condition at 25 umol/mz/sec at 5TC.

Cultivar Days after treatment
2 3 5 7
Japonica
Ansanbyeo 2001000 231017 212008 251000 364008
Tlpumbyeo 102000 104000 142008 17003 281003
Indica
Annaprura 30£000 334012 414008 491009 49+007
Cheongcheongbyeo 201000 162009 314008 38%008 34+003
a 539 204000 324017 381006 341012 -
Hyangmi 1 301000 324010 324009 441007
Milyang 3 20£000 303000
Taebaekbyeo 201000 311021 341009 491006 5.010.00

* Chilling injury index : 1=no abnormality, 2=trace, 3=slight,
4=moderate, and 5=severe. Values indicate mean+SE.
** Not investigated.
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Fig. 1. Changes in injury index of Ilpumbyeo and
Taebaekbyeo during chilling under low light
condition at 25 umol/mz/sec at 5C and subsequent
recovery under high light condition at 250 g
mol/m’/sec at 25C. Chilling injury index : 1=no
abnormality, 2=trace, 3=slight, 4=moderate, and
5=severe. Values indicate meantSE.
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Fig. 2. Changes in leaf fresh weight of Ilpumbyeo and
Taebaekbyeo during chilling under low light
condition at 25 4 mol/m’sec at 5C and subsequent
recovery under high light condition at 250 g
mol/m®/sec at 25T.
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Fig. 3. Changes in relative water content of Ilpumbyeo and
Taebaekbyeo during chilling under low light
condition at 25 ymol/mz/sec at 5C and subsequent
recovery under high light condition at 250 g
mol/mY/sec at 25T.
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Fig. 4. Changes in total chlorophyll loss of Hpumbyeo and
Taebaekbyeo during chilling under low light
condition at 25 ymol/mzlsec at 5T and subsequent
recovery under high light condition at 250
mol/m’/sec at 25T.
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Fig. 5. Changes in MDA production of Ipumbyeo and
Taebaekbyeo during chilling under low light
condition at 25 pmol/mYsec at 5T and subsequent
recovery under high light condition at 250 o
mol/m’/sec at 25T.
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Fig. 6. Changes in chlorophyli fluorescence (F,/Fy) of
llpumbyeo and Taebaekbyeo during chilling under
low light condition at 25 umol/m¥Y/sec at 5C and
subsequent recovery under high light condition at
250 umol/m’/sec at 25C.
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