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Response of Chinese Cabbage, Radish and Soybean
Exposed to Sprinkle and Mist of Simulated Acid Rain

Suen Do Park* Suk Soon Lee** and Bok Jin Kim**

Abstract

A green house experiment was conducted to investigate the growth of Chinese cabbage, radish
and soybean and change in the chemical properties of the soil after the 10mm application of the
simulated acid rain(SAR) of pH 2.7 in the form of sprinkle and mist. It was applied 30 times
for Chinese cabbage and radish and 62 times for soybean at the two-day intervals. The results
obtained are summarized as follows:

1. Visual damages caused by SAR were dark-brown or red brown leaf spots in Chinese

cabbage, and dark-brown and wrinkled leaf margins in radish and soybean.

2. The degree of visual damages became severer as the number of SAR applications increased
and it was severer with mist than with sprinkle of SAR.

3. Chlorophyll content was reduced by SAR, but it was not affected by the form of SAR
application(sprinkle or mist) in all crops, although it was slightly lower with mist than with
sprinkle of SAR.

4. Fresh weight of Chinese cabbage heads and radish roots and grain yield of soybean were
reduced by SAR, and were not affected by the form of SAR application.

5. Contents of K, Ca, and Mg in leaves were reduced, while S content increased by SAR in
all crops. The forms of SAR application did not affect contents of mineral nutrients in all
crops.

6. SAR decreased soil pH and the contents Ca, Mg, and K of scil, while increased SO, content.
However, the contents of soil organic matter, N, and P were not affected by SAR. Forms
of SAR application did not affect soil chemical properties either.
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Table 1. Degree of visual damages of Chinese cabbage, radish, and soybean affected by the num-
ber of times of pH 2.7 simulated acid rain sprinkle and mist.

. Chinese cabbage Radish Soybeans

No. of times
SAR applied

e Sprinkle Mist Sprinkle Mist Sprinkle Mist

1 ov 0 0 0 0.2 0.5

3 0.3 0.5 0.4 0.6 0.5 0.8

5 0.5 0.7 0.8 1.3 1 1.3

7 1 1.3 1 14 1 1.3

9 2 22 2 2 1 15

U Degree of visual damages(0-9).
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Table 2. Chlorophyll content of Chinese cab-
bage, radish, and soybeans wich spri-
nkle and mist of pH 2.7 simulated

acid rain.

Chlorophyll (mg/g Fr. Wt)?

pH of Type of
Water SAR Chinese Radish Soybean

cabbage

2.7 Sprinkle 163 b” 179 b 143 b
Mist 151 b 162 b 1380b

6.0 Sprinkle 178 a 193a 178 a
Mist 188 a 202a 189 a

: Means within a column followed by the same le-
tter are not significantly different at the 5% level

by Duncan's New Multiple Range Test.

2 Total chlorophyll was measured after 21 times

applications of pH 2.7 SAR and pH 6.0 normal
water for Chinese cabbage radish and after 48
times applications for soybean.
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Table 3. Yield and yeild related characteristics of Chinese cabbage, radish, and soybean affected by

sprinkle and mist of pH 2.7 simulated acid rain.

Chinese cabbage (head)

Radish (root) Soybean

pH of  Type of Height Diam. Fresh Wt. Length
water applica. (cm) (cm) (g/head) (cm)

Diam. Fresh Wt. Pod No. 100-seed Grain yield
(cm) (g/root) /Plant Wt.(g (g/10 pls.)

2.7 Sprinkle 324 b” 239 ns 2730 ¢ 169 ns
Mist 316 b 235 2680 ¢ 162

6.0 Sprinkle 34.2 ab 23.7 2800 b 171
Mist 359 a 249 3010 a 178

63 b 680 b 423 b 229 ns 217 b

62b 670b 421 b 232 210 b
66 a 717 a 461 a 240 234 a
68a 735 a 457 a 234 246 a

D> The same as in Table 2.
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Table 4. Content of mineral nutrients of Chinese cabbage, radish and soybean affected by sprinkle

and mist of pH 2.7 simulated acid rain.

Crop pH of Form of T-N P K Ca Mg S
water SAR (%) (%) (%) (%) (%) (%)

2.7 Sprinkle 2.16 043 591 2.83 040 047

Chinese Mist 2.09 048 5.25 2.93 043 0.44
cabbage 6.0 Sprinkle 2.27 0.60 9.11 340 0.52 0.36
Mist 2.36 0.58 7.76 353 0.50 0.32
27 Sprinkle 1.98 048 7.20 3.02 0.53 0.35

Mist 2.19 0.44 6.32 2.85 0.59 045

Radish 6.0 Sprinkle 2.16 0.59 8.03 3.99 0.76 0.63
Mist 225 0.56 8.03 4.24 0.32 0.35
27 Sprinkle 212 0.58 5.28 3.07 0.47 0.27
Mist 2.08 0.51 6.01 332 0.56 0.57
Soybeans 6.0 Sprinkle 227 0.59 6.86 3.66 0.70 0.19
Mist 214 0.57 6.85 4.20 0.74 0.11

Table 5. Chemical properties of top soil after harvesting Chinese cabbage, radish and soybean af-
fected by sprinkle and mist of pH 2.7 simulated acid rain.

Crop pH of Type of pH OM T-N P,0s SO, Exch. cation(c mol/kg)
water SAR  (1:5 (%) (%) (ppm)  (ppm) Ca Mg K

2.9 Sprinkle 58 1.5 0.35 123 132 4.62 192 0.21

Chinese Mist 59 1.3 0.27 120 127 4.12 1.78 0.38

cabbage 6.0 Sprinkle 6.0 14 0.39 146 101 5.68 2.36 0.25

Mist 6.3 14 0.38 152 114 5.67 2.32 0.45

2.7 Sprinkle 6.0 1.7 0.47 141 132 4.68 1.98 0.36

Mist 58 13 0.27 153 114 3.96 1.97 0.27

Radish 6.0 Sprinkle 6.4 1.6 0.50 152 100 5.86 2.27 041

Mist 6.2 14 0.36 142 98 4,78 2.02 0.38

2.7 Sprinkle 59 13 0.39 142 124 6.21 1.94 0.32

Mist 59 15 0.37 136 121 421 1.97 0.42

Soybeans 6.0 Sprinkle 6.3 1.5 0.41 156 106 6.72 2.07 0.51

Mist 6.2 1.6 0.50 157 111 5.36 242 0.68
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