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ABSTRACT

This study was conducted to find out buffer capacities of forest soils by the treatment of simulated
acid rain(SAR) of four forests(Q. spp., P. rigida, P. koraiensis, L. leptolepis) in Kyunghee university's
practice forest. All soils of each forest stand were treated by simulated acid rain at the level of pH 3.0,
4.0, 5.0 respectively. The result obtained from this study can be summarized as follows: Soil pH was
measured by soil depth of each forest stand. The deeper soil depth was, the higher soil pH was. Also it
was appeared that base saturation of sample soils was the highest as 17.42% in P. rigida stand and
cation exchange capacity(C.E.C) was the highest as 29.87 me/100 g in Q. spp. stand. For responses of
soil leachates to acidification treatment with pH 3.0 simulated acid rain(SAR), as simulated acid
rain(SAR)-input was increased, pH value of soil leachates appeared high temporarily, but soon pH
value of soil leachates had been low gradually. At the rest of pH 4.0, pH 5.0 treatment, pH value of soil
leachates was high proportionably. The amounts of TBC of primary stage had a difference as pH level
of simulated acid rain and forest stands. But as simulated acid rain(SAR)-input was increased.
Amount of TBC was diminished. Also the amounts of TBC of primary stage in acidification treatment
with pH 3.0, 4.0 simulated acid rain(SAR) was higher that of acidification treatment with pH 5.0
simulated acid rain(SAR). These trend showed obvious difference at low soil acidity and high TBC.
The amounts of activity Al of primary stage appeared high as increasing the input acidity of simulated
acid rain(SAR). Also, by soil depth, the amounts of Activity Al was different between A layer(0-15 cm)
and AB layer(0-30 cm). There was considerable the correlation between simulated acid rain-input and
activity Al change. But this was oppositional trend in soil leachates of pH 4.0, 5.0 treatment and total
base cations(TBC).

Key words : acid rain, buffer capacity, cation exchange capacity, Pinus koraiensis, Quercus spp., Pinus
rigida, Larix leptolepis
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Table 1. Chemical properties of sample forest soil
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Fig. 1. Design of soil columns used in forest soil response
study.
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Q. spp. A 423b 378a 0.055a 326a 17.63a 29.87a 1.80c 0.37ab 0.67b 2.84 9.51
P, rigida A 422b 373a 0.042ab 2.52b 1746a 25.22b 233b 0.39a 046¢c 3.18 17.42
P, koraiensis A 440a 3.75a 0.038b 2.20b  17.54a 24.22b 2.50ab 0.32ab 0.84a 3.66 15.11
L. leptolepis A 4.14b 3.75a 0.038b 244b  1695a 26.88b 2.66a 0.26b 045¢c 3.37 12.54
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P, koraiensis B 427a 3.81b 0.029a 1.67a 17.22a 20.57b 220a 0.20b 0.55a 292 14.34
L. leptolepis B 432a 391b 0.027a 1332 16.20a 189lbc 2.14a 0.18b 0.27d 259 13.70
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Fig. 2. Change in pH leached from two types of soil column as increase pH 3.0 simulated acid rain(SAR)~input into soils of

each forest stand.

5 [ pH4.0 (A layer)

[ pH4.0 (AB layer)

%4 T 4
~ Q. spp -~ P rigida ~ Q. spp ~ P rigida
~ P. koraiensis ~ L. leptolepis -« P, koraiensis - L. leptolepis
3 Y L 4 4 . ) 4 Il 5 2 ) 1 " s i L L 5
1 2 3 4 5 6 7 8 9 1 1 2 3 4 8§ 8 7 8 9 10
days days

Sequential SAR input

Sequential SAR input

Fig. 3. Change in pH leached from two types of soil column as increase pH 4.0 simulated acid rain(SAR)-input into soils of

each forest stand.



Jin er ol.: Buffer Capacities of Forest Soils by the Treatment of Simulated Acid Rain 53

5;
PH5.0 (A layer) 5r pH5.0 (AB fayer)
x
%. 4 o 4b
~ Q. s ~ P rigida .
pp‘ . y . - Q. spp -+ P rigida
~ P koraiensis - L. leptolepis L )
~ P koraiensis — L. leptolepis
3 i Il 1 1 4 X L 2 3 ! i i i 1 S )]
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 ] 7 8 9 10

days
Sequential SAR input

days
Sequential SAR input

Fig. 4. Change in pH leached from two types of soll column as increase pH 5.0 simulated acid rain(SAR)-input into soils of

each forest stand.
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Table 2. Each base cation and total base cations(TBC) leached from two types of soil column with different pHs of

simulated acid rains(SAR) for soils of each forest stand

pH of layer Species Base cations leached(mg/kg) TBC
SAR Ca** Mg K* (mg/kg)
Q. spp. 175.03a 9.77a 32.73b 217.53
A P, rigida 183.76a 10.56a 30.71b 225.03
P, koraiensis 177.83a 9.77a 43.36a 230.96
H3.0 L. leptolepis 177.36a 9.86a 31.92b 219.14
P Q. spp. 174.61a 7.76a 50.24a 232.61
AB P, rigida 178.50a 8.41a 48.51a 23542
P, koraiensis 180.45a 5.79a 55.28a 241.52
L. leptolepis 173.72a 7.42a 42.20a 223.34
Q. spp. 150.53a 8.46a 29.91ab 188.9
A P, rigida 156.59a 10.19a 22.92b 189.7
P, koraiensis 153.28a 8.53a 32.49a 194.3
pH 4.0 L. leptolepis 160.15a 7.81a 22.89b 190.85
Q. spp. 160.57a 10.04a 30.63ab 201.24
AB P, rigida 160.27a 15.43a 27.22ab 202.92
P, koraiensis 163.66a 11.89a 34.88a 210.43
L. leptolepis 159.93a 13.20a 23.76b 196.89
Q. spp. 129.00a 6.60a 27.83a 163.43
A P, rigida 129.68a 6.53a 19.65b 155.86
P, koraiensis 129.30a 5.36a 2991a 164.57
pH 5.0 L. leptolepis 134.32a 591a 24.55ab 164.78
Q. spp. 148.08a 7.07a 29.72ab 184.87
AB P, rigida 153.03a 8.21a 26.11bc 187.35
P, koraiensis 132.68b 5.61a 37.01a 175.3
L. leptolepis 132.14b 7.02a 21.85¢ 161.01

Values followed by the different letters within a column are significantly different according to the Duncan's new

multiple range test(p<0.05). Each value is the mean of 3 determinations.
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Fig. 5. Change in labile Al leached from two types of soil column as increase pH 3.0 simulated acid rain{SAR-input into

soils of each forest stand.
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Fig. 6. Change in labile Al leached from two types of soil column as increase pH 4.0 simulated acid rain(SAR)-input

soils of each forest stand.
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Fig. 7. Change in labile Al leached from two types of soil column as increase pH 5.0 simulated acid rain(SAR)-input into

soils of each forest stand.
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