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Abstract

This stady was conducted to determine the change in freezing tolerance of Chinese cabbage (Brassica
campestris L. ssp. penkinensis). Four-week old seedlings grown in a greenhouse at 25"C+0.5 were
transferred to 5, 10 or 15°C condition for acclimation for onc day, and then transferred to a lethal
temperature or -3°C condition. Optimal acclimation temperatures were 5°C and 10°C. Freezing toler-
ance of leaf tissues was investigated during a week-long cold stress. Development of freezing tolerance
was shown by survival ratio, and amounts of total RNA, soluble protein and soluble sugar. LT5, value
increased from -3 to -4°C after 5 days acclimation at 5 or 10°C, and this was considered to be the first
indication of enhanced freezing tolerance. Plants, cold acclimated for five days, reached to a survival
ratio of 60%. This increase in freezing tolerance was [ound to be associated with the increased levels
of total RNA, soluble sugar and soluble protein. These metabolic changes imply the association of
adjustment of growth and cell metabolism with low temperatures at the beginning of cold acclimation
in Chinese cabbage.
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Fig. 1. Freezing survival, total RNAs and ion leakage of Chinese cabbage during different acclimation temperature, 1 day after
freezing. Four week-old plants were acclimated at 3, 10, 15, 25°C(control, +0.5°C) for 1 day and incubated at -3°C(LT5) for 1 day.

Vertical bars are means of 3 replication +5D.
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Fig. 2. Freezing survival of Chinese cabbage in different time period of cold acelimation, Four week-old plants were accli-
mated at 5°C for 3, 6, 12, 24h and incubated at -3°C for 1 day. Four week-old plants were acclimation at 5°C for 1. 3. 5, 7d
and followed by frozen at -4°C for 1day. Vertical bats are means of 3 replication 8D.
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Fig. 3. The quantities of total RNAs and soluble proteins from cold-treated and non-treated Chinese cabbage leaves. Vertical

bars are means of 3 replication 8D,
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Fig. 4. Accumulation of sugars during cold acclimation of Chinese cabbage a during different times period after transfer to
5°C. Total sugars(A), suctose(B), glucose(C), fiuctose(D) were measured in leaves.
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