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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, respectively, during the last 30 years. The continuous rise in temperature presents a challenge in
growing certain horticultural crops. Chinese cabbage, one most important cool season crop, may well be
used as a model to study the influence of climate change on plant growth, because it is more adversely
affected by elevated temperatures than warm season crops. This study examined the influence of transplant-
ing time, nitrogen fertilizer level and climate parameters, including air temperature and growing degree days
(GDD), on the performance of a Chinese cabbage cultivar (Chunkwang) during the spring growing season to
estimate crop yield under the unfavorable environmental conditions. The chinese cabbage plants were trans-
planted from Apr. 8 to May 13, 2011 when 3~4 leaves were occurred, at internals of 7 days and cultivated
with 3 levels of nitrogen fertilization. The data from plants transplanted on Apr. 22 and 29, 2012 were used
for the prediction of yield as affected by planting date and nitrogen fertilization for spring production. In our
study, plant dry weight was higher when the seedlings were transplanted on 15th (168 g) than on 22nd
(139 g) of April. There was no significant difference in the yield when plants were grown with different lev-
els of nitrogen fertilizer. The values of correlation coefficient (R%) between GDD and number of leaves, and
between GDD and dry weight of the above-ground plant parts were 0.9818 and 0.9584, respectively. Nitro-
gen fertilizer did not provide a good correlation with the plant growth. Results of this study suggest that the
GDD values can be used as a good indicator in predicting the top biomass yield of Chinese cabbage.
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Table 1. Soil chemical propertiesin the field as influenced by basal fertilization for production of Chinese cabbage in spring

Season.
Nitrogen fertilization H EC OM P05 NOs-N K Ca Mg
level (kg/10a) P (dS/m) (%) (mg - kg™) (mg -kg™) mg - kg™
Control? 7.2 15 45 880 125 1.40 120 29
05N (6.4) 7.7 1.9 49 870 313 1.90 12.2 31
10N (12.8) 76 20 50 876 359 2.10 124 2.8
2.0N (25.6) 7.7 21 51 903 418 2.20 12.3 29

“Before application of basal fertilization.
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Table 2. Growth of Chinese cabbage as affected by trans-
planting date in spring season.

Transplanting
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date (Days after No.of  Freshweight Dry weight A
transplanting) '€V (@Pla)  (@plant)  (GDD) 47, BHED(GDDY AV A B
8. April (63) 937cdF  2476¢C 124.7bc T2 ago= YehlE FakFg. 1), AaAH $5
15.April (63)  968bc  2978b 167.6a o) WE Aol QITt. mWap AaAH] o] o
22 April 63) 1050a  3671a 1390b O BAST WA @osl RS
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“DMRT.05. —0.0000004x°+ 0.0004x2 + 0.0225x + 5.4045(R?= 0.9818),

Table 3. Partiad correlation between growth of Chinese cabbage and climatic variables.

Treatments GDD . Incident PAR Growingdays No.of  Topfreshweight Top dry weight
(°C-d) integra (MJ-m™) (d) leaves (o/plant) (o/plant)
GDD - - - - - -
Incident PAR integral  0.948*** - - - - -
Growing days 0.943*** 0.996*** - - - -
No. of leaves 0.979*** 0.965*** 0.960** - - -
Top fresh weight 0.965*** 0.919*** 0.909*** 0.979*** - -
Top dry weight 0.947*** 0.934*** 0.922%** 0.982%** 0.977*** -

*** Sgnificant at p < 0.001.
*GDD: growing degree days, X[(daily maximum temperature + daily minimum temperature)/2] — 5°C.
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. Changes of number of leaves and top dry weight of spring chinese cabbage as affected by nitrogen fertilization levels
with respect to growing degree days (GDD) after transplanting.
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Fig. 2. Changes of number of leaves per plant and top dry weight with respect to growing degree days (GDD) dfter trans-
planting for spring chinese cabbage. Lines represent fitted cubic function and vertical bars indicate the standard errors of
the mean values.
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Fig. 3. The ratio of top dry maiter to fresh weight with respect to days after transplanting for spring chinese cabbages. Verti-
cal bars indicate the standard errors of the mean values.
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