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Effects of Simulated Acid Rain on Mineral Nutrient Movement in Soil
Kwan-Shig Ryu(College of Natural Resources, Taegu Univ. Kyongsan, Kyongbuk, Korea 712-714)

Abstract : To investigate the effects of simulated acid rain(SAR) on the downward movement of mineral
nutrients, SARs of different pH were applied to the soil. SAR of pH 2.0 decreased the soil pH greatly, while SAR
of pH 40 and 60 did not change the soil pH to compare to that of SAR of pH 2.0. Decrease in soil pH was in
the order of sandy loam ) loam ) clay loam. The amoumt of leached exchangeable and soluble bases from the
soil due to the penetration of SAR was in the order of Ca) Mg > K. After application of 1200mm SAR of pH
20 in to the soil downward mean movements of the exchangeable and soluble bases was in the order of Mg »
Ca ) K in sandy loam and loam soil and Ca ) Mg > K in clay loam soil. Downward movements of the those
bases under pH 4.0 into the soil was in the order of Mg ) K ) Ca in sandy loam and clay loam, and K ) Mg >
Ca in loam soil. Available phosphorus moved slightly downward with increasing acidity of the SAR.
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Table 1. Some physical and chemical properties of the soils

Soil pH oM AvP Ext.Cat CEC Part. Size Dist. Water CaReq. pH
Ca Mg K Na sand  silt clay 10kPa pH6.5 after
(1) g-kg-1 mg- kg1 ——cmol « kg-1——o —q - kg-1— 9 kg-1. cmol - kg adjust

SL 652 97 320 330 046 040 005
365 125 065 0.09
CL 53t 212 120 307 130 068 005

Lx 74 22 20

5456 716 234 50 201 - 6.52
820 463 437 100 308 1.03 6.48
1115 263 464 273 317 3.00 6.52
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Fig. 1. pH change to soil depth after application of 1200 mm
SAR of pH 2.0, 4.0 and 6.0 in the sandy loam(upper),
loam{middle) and clay loam soil(lower)
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Fig. 2. Distribution of exchangeable and soluble bases at
different soil depth after application of 1200 mm SAR of
pH 2.0(upper), pH 4.0(middle) and 6.0{lower) to sandy
loam soil.
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Table 2. Amount of leached exchangeable and soluble bases from the soil at each depth after application of 1200mm of SAR of pH 2.0,

4.0 and 6.0 to the different soils

Sail Sail pH2.0 pH4.0 pH 6.0
deph  Ca Mg K z Ca Mg K L Ca Mg K L
{cm) ~——cmol « kg-1 —— ——cmol - kg-1 — ——cmol + kg-1 —
0-5 3.18 0.35 0.31 384 0.38 0.13 0.17 0.68 0.35 0.10 0.12 0.57
5-10 309 0.35 0.25 369 0.22 0.10 0.09 0.41 0.20 0.08 0.08 0.36
Sandy 10-15 260 0.34 0.21 3.15 0.25 0.10 0.04 0.39 0.21 0.08 0.04 0.33
loam 15-20 0.75 0.31 0.14 1.20 0.21 0.09 0.01 0.29 0.1 0.05 0.01 0.17
20-25 0.2t 024 0.10 0.55 0.15 0.06 0.02 023 IR} 0.04 0.02 0.17
25-30 026 0.25 0.06 0.57 0.19 0.05 0.02 0.26 0.1 0.04 0.01 0.16
mean  1.68 0.31 0.18 217 0.23 0.09 0.06 0.38 0.18 0.07 0.05 0.29
0-5 456 1.16 0.55 6.27 0.86 0.39 0.31 1.56 0.71 0.32 0.27 1.30
5-10 4N 1.13 0.46 5.70 0.58 0.25 0.13 0.96 0.52 0.23 0.09 0.84
Loam 10-15 0.39 0.99 0.19 157 0.53 024 0.07 0.84 0.44 0.20 0.05 0.69
15-20 033 0.69 0.16 1.18 - 048 0.21 0.06 0.75 0.43 023 0.05 0.71
20-25 046 0.36 0.12 0.94 049 022 0.05 0.76 0.40 024 0.05 0.69
25-30 050 0.29 0.08 0.87 0.60 023 0.05 088 0.39 0.21 0.03 0.63
mean 173 0.77 0.26 2.76 0.59 0.26 0.11 0.96 0.48 024 0.09 0.81
0-5 5.17 120 0.43 6.80 0.84 0.29 0.18 1.31 0.78 0.24 0.16 1.18
5-10 399 1.03 0.27 5.29 0.64 0.26 0.10 1.00 0.56 0.18 0.07 0.81
Clay 10-15 363 0.78 0.1 452 0.55 0.17 0.06 0.78 0.54 0.13 0.04 0.71
loam 15-20 0.26 0.46 0.03 0.75 0.49 0.14 0.03 0.66 0.41 0.13 0.05 0.59
20-25 013 0.16 0.00 0.29 0.52 0.12 0.04 0.68 0.36 0.13 0.03 0.52
25-30 0.7 0.11 0.00 0.28 0.46 0.15 0.03 0.64 0.48 0.16 0.02 0.66
mean  2.23 062 0.14 299 0.58 0.19 0.07 0.85 0.52 0.16 0.06 0.75
Table 3. Mean nutrients movement in different soils after application of 1200 mm of the SAR of different pH.{ cm )
Sandy loam Loam Clay loam
pH20 pH4.0 pH 6.0 pH 2.0 pH4.0 pH6.0 pH20 pH 4.0 pH 6.0
Ca 12.09 1.37 1.16 10.62 225 1.88 9.16 1.84 1.66
Mg 12.45 384 290 13.10 3.90 3.50 11.08 290 2.35
K 9.65 3.46 283 9.18 4.00 3.27 530 248 2.08
P20s 3.58 211 1.33 1.77 1.17 1.00 063 0.37 0.02
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Fig. 3. Mean downward movement of exchangeable and soluble
bases after application of different amount of SAR of pH
2.0 and 6.0 in sandy loam soil(upper), loam(middle) and
clay loam(lower).
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