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ABSTRACT

This study evaluated the effects of high air temperature and waterlogging duration on growth
and yield of Kimchi cabbage. Air temperature treatments were applied with ventilation;
optimal (set 20°C) and delayed (30°C) in the greenhouses. The waterlogging treatment levels
were implicated 0, 12, 24, 48, and 72 hours, respectively. The growth of Kimchi cabbage
was significantly affected by waterlogging duration. The head weight decreased by combining
severe waterlogging and high air temperature. Net photosynthetic rate under the combination
of non-waterlogging and optimal air temperature was 22.6 pmol CO,: m? s, which was
the greatest, while that of 72 hours-waterlogging was rapidly decreased. The percentage of
formality with 0, 12, and 24 hours-waterlogging was over 88%, however, those of 72
hours-waterlogging with optimal and delayed ventilation were 64 and 68%, respectively,
which were dramatically reduced. The yields were more affected by waterlogging duration
than air temperature treatment because of deducting as increased waterlogging periods. These
results indicate that waterlogging treatment reduced the yield and quality of Kimchi cabbage,
thus it will be feasible to enhance the harvest time when severe waterlogging in the field.
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Table 1. Effects of air temperature and water logging on growth of Kimchi cabbage on 63 days after transplanting

Temperature Waterlogging  Leaf length Leaf width Chlorophyll No. of Leaf area

(A) B) (cm/plant) (cm/plant) (SPAD) leaves(/plant) (cm*/plant)
0 51.9bc” 34.7a 54.6a 71.0ab 35,424ab
12 53.8abc 36.3a 47.1b 68.2abc 32,875b

20°C 24 50.5¢cd 30.2bc 50.2ab 66.8abc 28,639¢
48 43.3f 28.8 ¢ 50.5ab 59.5¢ 22,520d
72 41.7f 28.0c 50.5ab 63.3bc 22,843d
0 54.5abc 32.9ab 51.3ab 68.3abc 32,631b
12 56.8a 34.4a 49.9ab 67.3abc 37,292a

30°C 24 55.9ab 34.8a 46.8b 73.3a 31,839bc
48 47.7de 29.5¢ 48.5b 62.0bc 28,454c
72 43.9ef 28.3¢ 47.0b 64.3abc 21,322d

Significance

A ok ns ns ns *

B skkok skokok ns kK skskesk

AxB ns * ns ns K

“Mean separation within by Duncan’s multiple

range test at p=0.05.
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Table 2. Effects of air temperature and water logging on fresh weight, dry weight, and heading strength of
Kimchi cabbage

Temperature ~ Waterlogging Fresh weight (g) Dry weight (g)

(A) B) Total Head Root Total Head Root
0 7,330a” 5,252a 32.9ab 289a 200a 3.69abc
12 6,291bc 4,366b 26.7abed 213cd 119cde 3.17bed

20°C 24 5,366¢d 3,226¢ 28.0abc 206cd 120cde 3.15bed
48 3,852ef 2,583de 24.9bcd 172de 110de 3.01bcd
72 3,724ef  2,634cde 19.8d 183de 124cde 2.47d
0 5,748bc 3,878b 33.6a 269ab 174ab 4.37a
12 6,541ab 4,420b 32.8ab 240bc 154bc 3.88ab

30°C 24 5,717bc 3,933b 26.6abcd 207cd 137cd 2.66¢d
48 4,628de 3,153cd 25.6bcd 198cd 128cde 3.08bcd
72 3,594f 2,370e 23.5¢d 153e 95¢ 3.05bcd

Significance

A ns ns ns ns ns ns

B sk skokk sksksk skokk skskesk skkok

AxB *x *x ns ns * ns

“Mean separation within by Duncan’s multiple range test at p=0.05.
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Table 3. Effects of combination of air temperature and waterlogging on the net photosynthetic rate, transpiration
rate, and root activity of Kimchi cabbage

Photosynthetic rate Stomatal conductance

T Waterloei Transpiration rate Root activity
emperature aterlogging (umol CO, m2 S-l) (mol H,O m2 S»l)

(mmol H,0 m? s') (Abs., at 420nm)

(A) (®) 1 hr 15 d 1 hr 15d 1 hr 15d 1 hr 15 d
0 22.6a 19.4a 0.829de 1.078a 5.70b 7.69a  0.250bcd 0.125d
12 22.2ab 18.8ab  0.965cd 1.502a 7.94a 8.07a 0.315ab  0.140cd
20°C 24 21.1ab 18.4ab  0.840de 1.191a 7.35a 7.98a 0.288ab  0.137cd
48 16.2d 18.2ab 0.716e 1.059a 5.76b 8.35a 0.341a  0.112d
72 18.5¢d 17.2bc  0.820de 1.196a 5.07b 825a  0.204cde 0.143cd
0 22.4ab 19.3a 0.756e 1.437a 5.11b 7.66a  0.248bcd 0.133d
12 23.3a 18.6ab 1.196a 1.351a 8.14a 8.23a 0.268bc  0.181ab
30°C 24 23.4a 18.0ab 1.133ab 1.307a 8.00a 8.10a  0.255bcd 0.206a
48 20.0bc 17.5bc 1.010bc 1.403a 6.12b 8.30a 0.181e  0.170bc
72 17.6d 16.1c 0.934cd 1.402a 5.40b 8.11a 0.193de  0.146cd
Significance
A * ns Hkok ns ns ns *k%k K%k
B skekk skkok skkok ns oKk ns skkok kk
AxB * ns ok ns ns ns ok ok

“Mean separation within by Duncan’s multiple range test at p=0.05.
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Table 4. Effects of air temperature and water logging on percentage of formality, head weight, and yield of
kimchi cabbage

Temperature Waterlogging Percentage of formality (%) Head weight Yield  Index of

(A) (B) 16 d 30 d 36 d (g/plant) (kg/10a) yield
0 100a” 100a 98a 5,252a 14,6682 100
12 100a 100a 99a 4,366b 12,319b 84.0

20C 24 99a 99a 98a 3,226¢ 9,010e 61.4
48 80bc 80b 80bc 2,583de 5,889f 40.1
72 7lc 66¢ 64d 2,634cde 4,804¢g 32.7
0 100a 99a 88ab 3,878b 9,726de 66.3
12 99a 99a 90ab 4,420b 11,337bc 77.2

30C 24 96a 95a 93a 3,933b 10,424cd 71.0
48 85b 79b 74cd 3,153cd 6,649f 453
72 78bc 70bc 68d 2,370e 4,593g 313

Significance

A ns ns * ns *x

B oKk oKk &Kk skskk kkok

AxB ns ns ns ok rokk

“Mean separation within by Duncan’s multiple range test at p=0.05.
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Fig. 1. Head of Kimchi cabbage as affected by waterlogging treatments. Description of treatments: A-E (air
temperature 20°C combined with waterlogging 0, 12, 24, 48, and 72 hours) and F-J (air temperature 30°C
combined with waterlogging 0, 12, 24, 48, and 72 hours). Bar represents 15 cm.
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