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Table 1 Major physical and chemical properties of the soil samples
Parert o organic Chy Fxchangeable cations (cmol/kg)
Sail type material (fil:/gzl)‘ (ghe) Kt Na @ M2’ 0 A Total
Red soil Granite 5.24 32.8 371. 56 0.21 0.07 1. 47 0. 60 0.93 4. 18 7.46
Yellow soil Granite 4. 66 43. 85 393. 64 0.19 0.08 1. 84 0.21 1. 07 4. 51 7.90
Meadow soil Sandgone 4.07 93.76 87.32 0.27 0.06 1.25 0.48 1. 48 8. 15 11. 69
Puplish il Purplish shale 8 27 23. 15 54.52 0.68 0.19 16. 60 1.93 0. 16 3.10 22. 66
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Table 2 Changes in pH values of the soils reated with simulated acid solution (wil; water= 1; 2. 5)

After treament by acid rain at

Soil type Depth (em) Before treatment pH 2.0 pH 3.5 pH5.0 pH 6.0 CK
0~20 5.49 3.58 5.33 5.39 5.47 5.54

20~40 5.25 4.57 5.25 5.22 5.33 5.32

Red il 40~ 60 4.98 4.72 5.08 5.17 5. 14 5.18
Av. 5.4 4.29 5.22 5.26 5.31 5.35

0~20 4.34 3.36 4.97 5.19 5.21 5.23

20~40 4.74 4.08 5. 06 5.06 5.08 5.13

Yellow soil 40 ~ 60 4.91 4.51 5.25 4. 81 4. 92 5.24
Av. 4. 66 3.98 5.09 5.02 5.07 5.20

0~20 4.712 3.28 5.43 5.41 5.8 5.67

20~40 5.0 4.10 5. 06 5.37 5.3% 5.43

Meadow soil 40 ~ 60 5.47 4.34 5.38 5.75 5.71 5.71
Av. 5.07 3.91 5.29 5.51 5.63 5.60

0~20 8. 11 7.42 839 8.48 8. 4 8.43

20~ 40 8.3 7.91 8 40 8.43 8.46 8.42

Purplish soil 40~ 60 8.37 8.00 852 8.52 8.53 8.57
Av. 8.27 7.78 8 44 8.48 8. 48 8.47
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Table 3 Exchangeable cations in the soils before and after the experimental perod

3

Cemol/kg )

pH  Simulated acid rain pH

Soil type Exchangeable cations  Before experiment pH2.0 pH3.5 pHS. 0 pH6. 0 CK

' 0.21 0.15 016 0.18 0.20 0.19

Red soil Na™ 0. 07 0.05 0.07 0. 06 0. 06 0.07
Ca?™ 1.47 1.08 1.22 1.38 1.42 1.45

Mg " 0. 60 0.48 0. 54 0.48 0. 51 0.56

AP 4.18 3.18 3.85 3.95 3.9 4.00

Total 6.53 4.94 584 6. 05 6. 13 6.27

K" 0.19 0.15 017 0.16 0.18 0.18

Yellow soil Na™ 0.08 0.06 0.08 0.07 0.09 0.09
Caz™ 1. 84 1.28 1. 65 1. 74 1.8 1.79

Mg 0.21 0.18 0.20 0.19 0.21 0.20

AT 4.51 3.85 4.21 4.18 4.3 4.45

Total 6.8 5.52 6 31 6.34 6. 70 6.71

K+ 0.27 0.22 0.25 0.26 0.28 0.29

Meadow soil Na™ 0. 06 0.04 0.05 0. 06 0.06 0.07
Ca?" 1.25 0.95 1. 02 1.13 1.25 1.26

Mg 0. 438 0.38 0.42 0.45 0.4 0.46

AT 8. 15 6.22 7. 14 7.25 7.5 7.43

Total 10. 21 7.81 8 88 9.15 9.5 9.51

K 0. 63 0.62 0. 64 0. 67 0.6 0.72

Purplish soil Na™ 0.19 0.18 017 0.18 0.21 0.19
Ca?" 16. 60 16. 45 15.23 15. 40 15.60 15. 87

Mg 1.9 1.78 1. 83 1. 88 1.98 1.95

AIPT 3.10 2.80 2.77 2.87 2.9 3.01
Total 22.50 21. 83 20. 64 21. 00 21.46 21. 74

4 ((mol/kg )

Table 4  Estimated cations inputs by mineral weathering under the treament by simulated acid rain over

the experimental period, (:rnol/kg soil

pH  Simuhted acid rain pH

Soil type Cations pH2. 0 pH3. 5 pH5.0 pH6. 0 (K
K+ 0. 07 0.06 0.03 0.05 0. 04
Red soil Na© 0.03 0.04 0.01 0. 00 0. 2
Ca?" 0.55 0.43 0.29 0.23 0. 24
Mg 0.27 0.22 0.03 0.03 0. 08
AP 2. 0.65 015 0. 02 0. 09
Total 2.% 0.51 0.33 0. 47
K™ 0. 11 0.07 0.03 0. 04 0.05
Yellow soil Na® 0. 04 0.04 0.02 0.03 0. 04
Ca?" 0. 87 0.72 0.26 0. 41 0.37
Mg 0.13 0.09 0.07 0. 08 0. 06
AP 3. 18 0.91 0.69 0. 81 1.0
Total 4.3 1.83 1.07 1.37 1.54
K" 0.13 0.12 0.08 0. 09 0. 09
Meadow soil Na' 0.2 0.02 0.02 0. 03 0. 03
Ca®" 0.73 0.64 0.36 0. 46 0. 49
Mg2" 0.2 0.20 0.08 0. 07 0. 09
AP 3.25 1.77 1. 68 1.8 1.9
Total 4.35 2.75 222 2.51 2. 60
K" 0.15 0.14 0.10 0.12 0.15
Purplish soil Na© 0.05 0.03 0.02 0.05 0.03
Ca?" 4.87 2.84 1. 34 0.8 1. 17
Mg?! 0.43 0.41 0.19 0.27 0.2
APT 0. 54 0.29 0.22 0.21 0.19
Total 6. 04 3.71 1. 87 1.50 1.76
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Leaching and Weathering Effects of Simulated Acid Rain on
Four Types of Mountain soils in fujin, China

Fan Houbao, Lin Dexi
( The College of Forestry, Fuyian Agriculture and Forestry University, Nanping 353001, China)

Abstract: Four types of mountain soils with 60-cm deep profiles were llected from Fujian and subjected to a simulated
acid rain adjusted to pH values of 2.0, 3.5, 5.0, 6.0, and to distilled water (the conirol). The 120-day experiment
revealed that leaching of base cations increased with increasing rain acidity, especially when acid rain pH<< 3. 5.
Leached nutrients flom the lysimeters decreased in the order: Ca” > Mg27> K =Na', which is consistent with the
contents in the original soils. The released quantities of aluminium were low at pH==3. 5 levels, but increased remarkably
at pH2. 0. The pH2. 0 treament not only accelerated aluminium release, but also promoted weathering of the soil
minerals. At pH 2.0, the estimated weathering inputs of the total 5 cations in red soil, yellow soil, meadow soil and
purplish soil were 2.94, 4.33, 4.35, and 6.04 anol kg soils respectively, which is significantly greater than other
treatments. The buffering system of the soils to acidic deposition is supposed to consist of cation exchangeable capacity,
hydwlysis of aluminium, and mineral weathering, and their relative importance is not only dependent on acidity, base

saturation, and mineral composition of the soils, but also relevant to pH values of the rain.

Key words: simulated acid rain, soil leaching, mineral weathering



