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Effects of Artificial Acid Rain on

Chemical Properties of Korean Forest Soils!
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ABSTRACT

This study was conducted to investigate the effects of acid deposition on forest soil, major five Korean
forest soils(Brown, Dark red, Gray brown, Red and Yellow, and Volcanic ash forest soils) The samples were
subjected to receive 1200mm{(100mm x 12 times) of artificial acid rain adjusted to pH5.6, 4.0, 3.0 and 2.0.

The results obtained of major importance are summarized as follow ;

1. Ca appeared mostly affected at pH treatment of 2.0, while less affected by other pH treatments.
Leaching of Ca rapidly increased with increasing of artificial acid rain acidity and application times in Dark

red forest soil.
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2. In the cases of Mg, K and Na, they showed gradual increase with the addition of artificial acid rain. Mg
and Na losses showed similar leaching patterns, but they didn’t show difference among the five forest soils.

3. Exchangeable cation concentrations in the soil leachates, which looked slightly different among the five
forest soils, were the highest in pH2.0 treatment. Hydrogen ion comsumption capability by exchangeable
cation was the highest in Dark red forest soil followed by Volcanic ash, Red and Yellow, Gray brown and
Brown forest soils when artificial acid rain were treated.
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Fig. 1. The place for the collection of sample soil.
Table 1. General information of collected sample soils.
Soil group Location Vegetation
B Kwangjoo, Kyongki-do, Pinus rgide
Experimental forest of Kyung-Hee Univ.
R-Y Seosan, Chungnam-do P . thunbergii
D-R Yeongwol, Kwangwon-do P . densiflora
GrB Yeongill, Kyoungbuk-do P . densiflora
Va Namjeju, Jeju-do Cryptomeria japonica
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Table 2. Chemical properties of sample forest soil.
Soil pH CEC Ex-Cation (me/100g) Base Sat.
group H,0 KCl v {me/100g) Ca Mg K Na Total (%)
B 4.92 3.89 8.21 13.86 2.50 1.62 0.88 0.27 5.27 38.0
GrB 5.56 4.05 10.47 33.42 3.90 3.28 0.64 0.27 8.09 24.2
D-R 7.74 6.58 0.78 21.56 5.75 3.48 0.38 0.29 9.90 45.9
R-Y 5.14 4.37 7.12 8.16 2.81 1.51 0.20 0.22 4.74 58.1
Va 5.26 4.37 6.20 29.26 2.47 0.98 0.54 0.47 4.46 15.2
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Table 3. Contents of Ca in soil leachate in sample
forest soils by artificial acid rain.

(unit . ppm)

Soil group pH 2 pH 3 pH4 pHS5.6
B 6.100 1.550 2.245 3.229
D-R 21.486 10.025 7.771 7.560
GrB 13.682 1.894 1.575 1.023
R-Y 9.336  6.367 0.590  0.565
Va 9.660 3.330  3.255 2.540
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Table 4. Contents of Mg in soil leachate in sample
forest soils by artificial acid rain.

(unit : ppm)
Soil group pH 2 pH 3 pH4 pH5.6
B 1.023 1.199 0.767 0.683
DR 12.829 9.579 9.117 9.05
GrB 5.413 4.124 3.978 2.717
R-Y 8.897 8.597 2.448 2.686
Va 7.941 5.61 5.008 7.289
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Table 5. Contents of K in soil leachate in sample
forest soils by artificial acid rain.

{unit © ppm)

Soil group pH 2 pH 3 pH4 pH5.6
B 8.299 5.451 3.995 4.161
D'R 10.256 4.746 4.828 4.629
GrB 12.526 7.973 6.299 2.946
R-Y 8.871 5.613 3.983 4.014
Va 7.656 5.229 5.078 5.058
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Table 6. Contents of Na in soil leachate in sample
forest soils by artificial acid rain.

(unit : ppm)

Soil group pH 2 pH 3 pH4 pH5.6
B 0.899 0.875 0.938 0.836
DR 9.668 7.755 8.890 7.758
GrB 2.193 2.146 1.921 1.427
R-Y 7.478 6.485 6.021 7.361
Va 5.346 5.479 5.766 6.086
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