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Effects of Growth and Cellular Tissue under Abnormal Climate Condition
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Abstract. The average annual and winter ambient air temperatures in Korea have risen by 0.7°C and 1.4°C, respec-
tively, during the last 30 years. Due to climate change, the occurrence of abnormal weather conditions has become
more frequent, causing damage to vegetable crops grown in Korea. Hot pepper, chinese cabbage and radish, the three
most popular vegetables in Korea, are produced more in the field than in the greenhouse. It has been a trend that the
time for field transplanting of seedlings is getting earlier and earlier as the spring temperatures keep rising. Seedlings
transplanted too early in the spring take a longer time to resume the normal growth, because they are exposed to sub-
optimal temperature conditions. This experiment was carried out to figure out the change of cellular tissue of chi-
nese cabbage under the condition of low temperature to provide the information regarding the coming climatic
change, on the performance of ‘Chunkwang' chinese cabbage during the spring growing season. In our study, plant
height, number of leaf, chlorophyll and leaf area was lower at the open field cultivation than heating house treatment
after transplanting 50 days. Especially in fresh weight, compared with heating treatment, open field and not heated
treatment were notably low with the 1/3 level. Of damage symptoms due to low temperature cabbage |eaves about 10
sheets when —3.0°C conditions in chinese cabbage was a little bit of water soaking symptoms on the leaves. —7.4°C
under increasingly severe water soaking symptoms of leaf turns yellow was dry. Microscopy results showed symp-
toms of —3.0°C when the mesophyll cell of palisade tissue and spongy tissue collapse, —7.4°C palisade tissue and
spongy tissue was completely collapsed. The result of this study suggests that the growers should be cautioned not to
transplant their chinese cabbage seedlings too early into the field, and should be re-transplanting or transplanting
other plants if chinese cabbage are exposed to suboptimal temperature conditions (—3.0°C or —7.4°C).
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Table 2. Growth of chinese cabbage after transplanting 50 days.

i Fresh wt.(g/plant Dry wt.(g/plant

Cultivation condition '@ height No. of Chlorophyll Leaf area (g/plant) y wt.(g/plant)

(cm) leaves (SPAD) (plant) Top Root Top Root

Open field 22.9v° 32.7b 36.7b 3,320b 414.0b 18.3a 34.0b 3.2a

Non heating house 23.8b 65.7ab 40.6ab 4,988b 461.3b 15.3a 31.4b 2.3a

Heating house 36.7a 81.0a 48.3a 12,051a 1,202.5a 23.0a 57.8a 2.2a

“Mean separation within by Duncan’s multiple range test at p = 0.05.
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Fig. 1. Appearance of chilling injury symptoms of chinese cabbage. A. normal chinese cabbage; B. skin sowing the spot yellow symptom

(-3.0°C); C. frost damage (-7.4°C).
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Fig. 2. Effect of temperature on the cellular tissue of chinese cabbage. A. normal chinese cabbage; B. skin sowing the spot yellow symp-

tom (-3.0°C); C. frost damage (-7.4°C).
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