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Chinese Cabbage and Radish Performance and Soil Chemical Properties
Affected by Simulated Acid Rain

Suk-Soon Lee*, Bok-Jin Kim*, Seung-Beom Hong and Suen-Do Park**

Abstract

A green house experiment was conducted to investigate the performance of Chinese cabbage
and radish and changes in soil chemical properties after application of different amounts of
simulated acid rain (SAR). About 10mm of normal water (pH 6.0), 5mm of SAR followed by 5mm
of normal water, and 10mm of SAR were applied 24 times at the two-day intervals. The results
obtained are summarized as follows :

1. Visible symptoms were dark brown, red brown, or grey brown leaf spots, reduced leaf size,
or some times wrinked leaves in both crops. The visible symptoms started after the third
application of SAR. The degree of damages was greater as the amounts and the number of times
of SAR application increased.

2. Chlorophyll contents of SAR applied leaves decreased as the amounts of SAR application
increased.

3. As the amounts of SAR increased, length, diameter, and fresh weight of Chinease cabbage
heads and radish roots decreased.

4. In both crops sulfur content increased, while calcium content decreased as the amounts of
SAR increased. Contents of N, P, K, and Mg were not significnatly affected by the amounts of
SAR.

5. SAR decreased soil pH and exchageable cations (Ca, Mg, K), while increased soil sulfur

content.
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Table 1. Chemical properties of soil used.

pH OM. Av. P,Os Exch. cation (c mol/kg) SO,
1:5 &) (ppm) K Ca Mg (ppm)
64 13 143 0.21 5.66 1.96 99
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Table 2. Changes in visible symptoms of
Chinese cabbage and radish affec-
ted by the number of times and
amounts of pH 2.7 simulated acid
rain {SAR} application.

(Degree of damage ° 0-9)

No. of times Amounts of SAR(mm)

Crop
SAR applied o 52 10%
1 0 0 0
3 0 02 0.4
.
Sab’l’)‘aesee 5 0 03 0.6
g 7 0 0.7 11
9 0 11 16
1 0 0 0
3 0 0.3 05
Radish 5 0 05 0.9
7 0 0.8 12
9 0 13 18

D5 10mm of pH 6.0 normal water.

P 5mm of pH 2.7 SAR followed by 5mm of pH
6.0 normal water.

935 10mm of pH 2.7 SAR.
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Table 3. Total chlorophyll coatents of Chi
nese cabbage and radish affected by
the number of times and amounts
of pH 2.7 simulated acid rain (SAR)
application.

(Unit © mg/g Fr. Wt.)

SAR No. of times SAR applied

Crop
Cinese 07 0:90a(100) 1.06a(100) 1.21a(100)
57 0.70 b(78.0) 0.81b(84.0) 0.92 b(76.0)

cabbage

10° 0.65 b(72.0) 0.74 b(70.0) 0.83 c(74.6)

0" 1.85a(100) 2.14 a(100) 2.55 a(100)
Radish 52 1.67 b(90.0) 1.89 b(88.3) 2.11 h(82.7)
10¥ 152 b(82.0) 1.74 b(81.3) 2.03 c(79.6)

b33 . The same as in Table 1.

# . Means within a colum for a given crop are not
significantly different at the 5% level by Dun-
can’s New Multiple Range Test.
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Table 4. Yield related characteristics of Chi-
nese cabbage and radish affected by
simulated acid rain (SAR) at harvest
time.

Amounts  Chinese cabbage (head) Radish (root)

of SAR Height Diameter Fresh Wt. Length Diameter Fresh Wt.
(mm) (m) (m) (gplnt) (m) (em) (g/plant

0V 4662 240a 2610a 137a 48ns  M8a
5 394b  197b  2520b  138b 44 328b
10 384c  191c¢  2460c  131c 43 01c

D239 1 The same as in Table 1.
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Table 5. Mineral composition of Chinese ca-
bbage and radish affected by pH 2.7
simulated acid rain (SAR) at harvest
time.

SAR TN P K C Mg S

C

P mm) ) @ @ @ @ %)

Chinese oY 278 041 593 136 077 042
52 276 041 637 117 075 049

cabbage

10 296 040 556 129 055 052

0% 275 041 669 131 026 0.17
Radish 57 287 038 665 087 027 018
10 296 044 68 066 026 020

U231 The same as in Table 1.
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Table 6. Chemical composition of top soil
after harvesting Chinese cabbage
and radish applied with pH 2.7 si-
mulated acid rain (SAR).

Exch. caf
SAR pH OM TN P0s S0, v con
Cro (c mol/kg)
P am) (155 @) ) Gpm) Gpm) Ca Mg K
Chinese " 63 18 24 25113 488 132 032
57 17 191 27 151 450 119 026
cabbage

10 55 17 243 228 170 407 196 025

0" 60 19 137 276 89 777 074 028
Radish 5% 57 18 153 253 194 401 049 026
10 55 19 146 239 222 411 155 017

D23 The same as in Table 1.
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