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ABSTRACT

Changes of the growth, quality and physiological response of Chinese cabbage cv ‘Chunkwang’ in response
to five different temperature treatments based on climate change scenario were investigated during the
growing season. The treatments consisted of normal year temperature -2.0°C (I), normal year temperature
(II; Control group), normal year temperature +2.0°C (III), normal year temperature +4.0°C (IV), and
normal year temperature +6.0°C (V). Regarding fresh weight, number of leaves, and leaf area were high in
group IV, and V before the head formation stage, but it has decreased during the later growth period. Rate
of frangibleness sympton was the highest in group V as 85.7%, and it was decreased in group IV (64.3%),
group III (28.6%), group II (14.3%), and group I (7.1%). Regarding photosynthetic rate, group III, IV, and
V showed relatively high photosynthetic rate at 20 DAP but it was reduced dramatically during the later
growth period. Transpiration and stomatal conductance showed the similar trend with the photosynthetic
rate. When comparing the chlorophyll fluorescence reaction of each treatment group at 50 DAP, Fi/Fm in
group I was highest as 8.04 among all treatment groups and the lowest in group IV as 7.15.
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Table 1. Temperature values of each treatment group during the growing season

Temperature (°C)
Treatments” -
Stage 17 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7
Min 11.0 10.1 12.3 11.8 15.1 16.6 16.4
I Max 21.4 21.5 214 22.6 229 243 25.0
Average 15.4 15.0 16.2 17.6 18.4 19.9 20.1
Min 13.0 12.1 14.3 15.8 17.1 18.6 184
Il Max 234 235 23.4 24.6 249 26.3 27.0
Average 174 17.0 18.2 19.6 20.4 219 22.1
Min 15.0 14.1 16.3 17.8 19.1 20.6 20.4
11 Max 254 25.5 254 26.6 26.9 28.3 29.0
Average 19.4 19.0 20.2 21.6 22.4 239 24.1
Min 17.0 16.1 18.3 19.8 21.1 22.6 224
v Max 274 27.5 27.4 28.6 28.9 30.3 31.0
Average 214 21.0 222 23.6 24.4 25.9 26.1
Min 19.0 18.1 20.3 21.8 22.1 24.6 24.4
v Max 29.4 29.5 29.4 30.6 30.9 323 33.0
Average 234 23.0 242 25.6 26.4 279 29.1
“Group I, Normal year temperature (NT) -2.0°C; group II, NT; group III, NT+2.0°C; group IV, NT+4.0°C; group
V, NT+6.0°C.
*Stage 1, 1~10 days after planting (DAP); Stage 2, 11~20 DAP; Stage 3, 21~30 DAP; Stage 4, 31~40 DAP;

Stage 5, 41~49 DAP; Stage 6, 51~60 DAP; Stage 7, 61~70 DAP.
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cabbage cv. Chunkwang in controlled environment chambers.
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Fig. 2. Changes of fresh weight (A), number of leaves (B),
and Leaf area (C) in response to five temperature conditions
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Table 2. Characteristics of leaves (midrib) and soft rot occurrence as affected by five temperature conditions in ‘Chunkwang’

Chinese cabbage
Midrib Frangibleness sympton
Treatments”

Width (cm) Thickness (mm) Firmness (N) Rate (%) Index

I 4.7 a’ 5.4 a 12.2 abc 7.1 c 0.1b

I 4.9 a 4.7 b 10.6 c 14.3 c 0.3b

I 5.0 a 48 b 112 be 28.6 be 0.6b

v 4.0 b 42 c 13.7 ab 64.3 ab 2.1a

\% 3.1 c 34 d 14.6 a 85.7 a 2.2a

“Group I, Normal year temperature (NT) -2.0°C; group II, NT; group III, NT+2.0°C; group IV, NT+4.0°C; group

V, NT+6.0°C.

¥ Mean separation within columns by Duncan's multiple range test (P 0.05)
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