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Environmental Risks and Linking Effects of Acidic Sulfate Soils under Several Land Utilization
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Abstract: In order to understand the relations between land use types and environmental risks of acid sulfate soils (ASS), followed
to provide scientific basis for a wise use and effective management of the ASS, the situation of acid hazard and Al toxicity in the ASS
were studied through acid and Al forms test and synthesis. The results showed that: (1) in the ASS of some use types, the soil acidity
orders were in: pond — bank & fallow — paddy field > paddy field > fallow dry farmland> reformed paddy field> sugarcane field>
Mangrove field; (2) contents of active Al forms in the soils were: fallow dry farmland> Pond — bank & fallow paddy field > paddy
field > reformed paddy field> sugarcane field> Mangrove field; (3) significant vertical difference of soil acidity and contents of Al
forms existed in the ASS and most of them were increased along with the increasing of depth; (4) the correlation chain of S forms —
acidity — Al forms was significant.
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Table 1 pH and contents of exchangeable acidity forms in some profiles

e pH MR SR s He o scddE AP
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Figure 1 Vertical distribution of pH and total exchangeable

acidity in the soil profiles
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Table 2 Average contents of the main acidity forms and S forms in the profiles

TS Y S SR R STEIR SO YITERRE  RE AU K T KCl AT 25 S MUK A S
/emol *+ kg™! /emol *+ kg™! /emol = kg™! 1 S/% / % / %
I 15.68 67.19 51.51 0.96 0.35 0. 61
Jic fef | 15. 80 40. 55 24.75 0.69 0.25 0.44
ANFZKAEH 15.43 38.22 22.78 0. 60 0.20 0.39
bl H 3.53 9.48 5.96 0.16 0.06 0.11
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Table 3 Average contents of Al forms in the profiles

I LA Al WA TR AL GHEAS Al SRS AS AL 2R AL RS ASEEBRE K KA AL 4 Al
o 31 1.23 0.49 3.98 0.55 0.90 9.30 93.37
Jic A H 1.17 0. 47 3.06 0.98 1.38 14.11 102.58

NFEREH 1.08 0. 46 3.43 0. 94 1.06 14.16 117.93

e R g 0.41 0.33 1.83 0.65 1.36 11.37 69.93

ZLR BRI H 0.02 0.15 0.61 2.06 2.26 11.96 127. 34
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Figure 2 Vertical distribution of Al forms in the soil profile
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Table 4 Correlation coefficients (r) between acid index and S forms
WIS pH AR VETR B Ak He L AP RS RAR RRTEIR S L GHE -1

K S -0.50 0.85 0.92 0.77 0.89 0.88 0. 80
ks -0.54 0.75 0.72 0.71 0.78 0. 86 0.73
BRI S -0.48 0.70 0.72 0.65 0.78 0.76 0.68
W S -0.30 0.54 0.45 0.54 0.57 0.61 0.50
FHHLS+ILE S -0.34 0. 64 0.68 0.59 0.67 0.78 0.62
48 —0.43 0.71 0.67 0.68 0.76 0. 80 0.68
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Table 5 Correlation coefficients (r) between Al forms and acid indexs

iEEiian pH  ZEHePkiR G scHett He ZcHedt AP BOPRRE  BINTERE  SmEYERE AP CEC
LTS Al -0.65 0.52 0.44 0.52 0.22 0.24 0.23 0.74 —
W B &5 JE LR L AL 0.32 -0.41 -0.42 -0.38 -0.66 -0.52 -0.44 — 0.70
AL A2 Al -0.72 0. 69 0.62 0.67 0.52 0.58 0.56 —  -0.45
ARG G Al 0.24 -0.38 -0.42 -0.34 -0.63 -0.59 -0.54 -0.53 —
2] Al 0. 14 -0.35 -0.32 -0.33 -0.62 -0.52 -0.46 — 075
AR RE IR I L =K A Al -0. 14 -0.06 -0.09 -0.04 -0.29 -0.36 -0.36 0.59 0.68
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