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Acid Deposition and Acidification of Forest Soils in Southern China
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Abstract: Acidification of soil due to acid deposition in five forest regions in southern China was studied through a batch experiment
by using simulated acid deposition, and several factors influencing soil acidification were also evaluated in this paper. The results
showed that soil ability to neutralize H + ions from acid deposition, adsorption of anions (SOi~ and NO5 ), weathering of soil cations
(such as Ca’*, Mg®*, and AI’*), and changes in soil pH and base saturation, are closely related to the process of soil acidification.
The acidity (or pH) of acid deposition, meanwhile, was a key factor to influence soil acidification, and high contents of base cations
in acid deposition could alleviate this process. In combination of these factors and physicochemical characters of the soils, Fujiang

soil is the most sensitive to acid deposition, followed by Jiangxi soil, Hunan soil, and Chongqing soil, and Guizhou soil is not very

sensitive to acid deposition.
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Tablel  Chemical compositions of the simulated acid
deposition solutions (wmol = L7")

T pH Ca®* Mg>* NH/ S0i- NOs
W1 5.81 0.00 0.00 0.00 0.00 0.00
W2 3.48 2.10 0.07 0.00 165.56 28.34
W3 430 110.87  20.29  35.28 145.70 43.78
W4 3.51  218.58 38.78  71.32  399.06 97.12
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Table2  Physical — chemical properties of the tested soils

N , =R CEC BS SCHRAS AL JKIRTESOIT R
R KA Rt B i }jzcr}n\ pH /emol(+) + kg™! /% /Ifljii s kg! /thlfoli&' ke ! /g ﬁ%{f"
mRM L BE R -+ A(12) 4. 14 3.84 20. 96 9.00 1.70 21.8
Ot B1(36) 4.38 2.85 13.81 7.64 1.10 4.2
i C(55) 4.41 3.61 16. 39 9.58 2.19 3.0
BB WOC  WEE AREREY K+ A(3) 4. 06 13.23 35.19 25.50 2.15 148.9
ot AB(12) 4.07 10.72 19.01 26. 82 1. 11 19.8
i+ B2(35) 4.08 7.71 9.90 22.62 3.68 6.8
MmsmE W RoTERE R+ A(17) 4.70 3.36 56. 12 4.42 0. 88 18.1
Ot B1(40) 4.62 1.95 27.87 4.36 1.12 6.3
i B2(120) 5.07 1.42 39. 60 2.64 0.77 2.6
VLM S i Fualat #+ A(2) 4.90 3.74 56. 88 5.11 0. 46 17.6
ot B1(5) 4.44 2.87 11.55 8.15 0.62 16.0
4 B2(25) 4.48 2.69 6.79 8.07 0.49 8.7
a4 BERENRY Rt AB(12) 4.34 3.45 5.55 10.32 0. 64 16.9
Ot B2(30) 4.84 2.20 3.91 6. 83 0.02 5.4
i BC(50) 5.06 1.78 5.62 5.39 0.01 2.2
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Table 3  Nuetralization percentage of H* ions from simulated

acid deposition by the tested soils

Qb + 2 EK O SUN O Wim M
W 2 *1 35.7  50.0 67.9 58.9  56.2
pH3.5 Lt 26.7 23.4 233  27.0 33.4
J/isfam 23.7  10.6 7.8 5.1 9.5
MHBAIESER 8.1 84.0  99.0  91.0  99.1

VW 3 #=1 18.0 -34.7 80.4 81.8 38.3
pH4.3 Lt 19.8  11.4 1.4  -10.7 39.9
/il 1.2 29.4 9.5 —11.4 15.0
RPRTE 3 49.0 6.1 91.3  59.7  93.2

IR 4 *+ 321 293 643 571  57.1
pH3. 5 Lt 26.0 25.3 233 283 3.5
/i 24.0  23.2 9.2 4.3 7.8
MAPAESE 82,1 77.8  96.8  89.7  96.4
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Table4  Adsorption ( — ) or release ( + ) of anions from simulated acid deposition in the tested soils ( mmol * kg~')

iR +)2 S0¢ \ — to. \ —
G Gigll W TP i 3t GilN gl W VLV fi¥e
W 2 *=1 -7.74  -5.98  -7.47 -19.06 -10.54 -3.17 -3.08 -3.22 -0.27 -3.27
e o 0.19 -1.95  -2.98 -2.43 -5.09 -0.04 1.52 -0.46 -0.28 0.01
K+ -1.34  -1.18 -1.15 -2.65 -2.52 0.01 0.23 -0.00 0.02 0.02
IACEEME 1,90 -2.24  -2.81 -5.31 -4.71 -0.54 0.11 -0.69 -0.13 -0.53
W3 x4+ -5.49 0.05 -5.99 -1.14 -8.10 -2.68 -1.19 -3.99 -0.97 -2.93
e o -0.38 -1.28 -2.45 -1.49 -4.52 -0.23 -0.36 -0.73 -0.32 -0.11
g+ -1.28 -1.35 -1.55 -1.69 -2.94 0.02 0.50 0.21 -0.00 0.08
IBCEXME -1.68 -1.09  -2.59 -1.53 -4.33 -0.52 -0.07 -0.71 -0.27 -0.49
WK 4 *x+ 0.82 4.37 -0.38 -12.19 -7.69 -0.00 -5.74 -1.55 -2.61 -1.23
Lt -2.91 -1.58 -6.18 -2.16 -5.09 -0.54 1.87 -0.76 -0.36 1.13
/iR 0.28 -3.66 -1.45 -2.97 -6.27 0.53 0. 94 0.71 -0.05 -0.50
JECEHE -0.70 -1.63 -2.85 -4.23 -6.12 0.09 0.13 -0.16 -0.58 -0.08
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TableS Weathering amount of soil cations affected by simulated acid deposition
fb Tz %ﬁ%%/mmol . kg"1 _ Al“/rr:mo] s kg™t : _
G M 0] pANL] i EIUS M 21 pANL) i
W2 %+ 6. 05 4.82 7.57 2.76 3.91 4.36 14. 41 10. 51 15.62 11.31
Lt 2.55 2.25 0.55 1. 81 0.15 1.96 3.30 2.83 4.06 4.95
J/isfan 1.52 3.99 1. 64 0.78 0.93 1.89 2.65 0.32 0.08 -1.00
INECE- Y 2.62 3.54 2.26 1.45 1.17 2.33 4.83 2.86 4.00 3.04
W3 *x+ 1.30 7.32 1. 88 1.76 1.56 0. 06 3.07 1.93 2.58 1.12
TN 2.51 1.58 -0.02 3.23 -1.08 -0.19 -0.06 -0.94 -0.97 1.00
/il 1. 19 4.10 1.45 0.56 0. 82 0.40 3.56 0.07 -1.04 -0.50
AT 316 1.65 3.80 1.03 1.56 0.31 0.15 2.27 0. 05 -0.41 0.27
W 4 #+ 1.50 13.93 6.79 5. 66 0.77 5.41 12. 82 10. 68 15.62 12.70
Lt 3.17 1.61 -0.36 1.58 -0.48 3.04 4.21 2.41 3.79 4.48
K+ 1.38 3.73 1.52 1.93 0.50 1. 86 4.48 0.53 -0.31 0.90
IACE- Y {E 1.99 4.72 1.77 2.43 0.22 2.85 5.78 2.85 3.71 4.06
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Table 6  Changes in soil pH and BS before and after the batch experiment by using simulated acid deposition

f g S : pH Ak : __ A BS ?ﬂc/% ‘ _
GiyN oLl W VL7E ik i/ ol N YLV e gt
Foa st 250 i A 4.14 4.06 4.70 4.90 4.34 20. 96 35.19 56. 12 56. 88 5.55
I 2 -0.21 -0.37 -0.83 -0.93 -0.53 -19.21  -25.18 -53.36 -54.51 -4.38
W3 0.41 0. 04 0.23 0.14 0.15 8.57 3.90 -1.67 -7.90 15.83
W 4 -0.16 -0.33  -0.75 -0.86 -0.51 -4.90 -11.22 -39.96 -42.59 7.34
ot T By i A 4.38 4.07 4. 62 4. 44 4.84 13. 81 19.01 27. 87 11.55 3.91
TR 2 -0.31  -0.06 -0.53 -0.22 -0.51 -11.73 -9.52 -25.01 -9.33 -2.94
W 3 0.29 0.14 0.36 0.46 0.03 4.55 0.98 24.23 16. 89 27.78
I 4 -0.30  -0.10 -0.42 -0.13 -0.48 -5.12 -4.35  -11.25 -3.85 7.09
/il T A R 4.41 4.08 5.07 4.48 5.06 16. 39 9.90 39. 60 6.79 5.62
W 2 -0.24 0.12 0. 00 -0.14 0.03 -14.15 -14.51 7.37 -3.96 -0.62
W3 0.28 0.22 0.12 0.29 0.11 3.25 -2.85 26. 12 11.72 36. 50
IR 4 -0.24 0. 06 -0.22 -0.03 -0.26 -6.25 -0.81 21.84 5.72 29. 14
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