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Abstract

Soil samples collected from paddy field adjacent to zinc-mining sites were sequentially
extracted to assess chemical fractions of Cd, Zn, Cu and Pb. The purpose of this study was

two fold; (i) to examine the chemical forms of heavy metal in soils by sequential extraction.
and (ii) to determine relationships between the chemical distribution of heavy metal in the
soil and the heavy metal content of the brown rice. The results are summarized as follows.

The content of exchangeable, organically bound and carbonate Cd and residual Zn was 73.9
95 and 63.8% of total Cd and Zn in the soil, respectively.

The content of exchangeable Cd, Zn and Pb in soil showed highly negative correlations with
pH, organically bound Cd, carbonate Cd, sulfide Cd, Zn and Pb in soil showed highly positive
correlations with pH.

The content of organically bound Cd, Zn, Pb and carbonate Cu in soil showed highly posi-
tive correlations with organic matter content, while the content of sulfide Cu and residual Cd
in soil showed highly negative correlation with organic matter content.

The content of carbonate Cd, Zn, Pb and residual Cu in soil showed highly positive correla-
tions with CEC, but the content of exchangeable Cd, Zn, Cu, Pb and organically bound Cu in
soil showed highly negative correlations with CEC.

The content of total, organically bound, carbonate, sulfide and residual Cd in soil were
highly correlated with that of Cd in brown rice. The content of any Pb fractions in soil were
not correlated with that of Pb in brown rice. The content of water soluble and exchangeable

Zn in soil were highly correlated with that of Zn in brown rice.
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Table 1. Some chemical characteristics of
the soil
Range pH( :2.5) OM(%) CEC(me/100g)
Minimum 4,85 1.72 8.90
Maximum 7.03 7.00 17. 80
Average 5. 66 3.54 12.30
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Exchangeable Organically bound Carbonate Sulfide Residual
pH —0. 83.** 0. 43%* 0. 60** 0. 48%* 0.06
oM --0. 05 0. 52** 0.30 —0. 55%* — 0. 55**
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Table 3. Correlation coefficients for relationships between zinc fractions and soil properties

Exchangeable Organically bound Carbonate Sulfide Residual
pH —0. 66% 0.05 —0.06 0.77* —0.11
oM 0.18 0. 51%* 0.27 —0.01 —0. 34*
CEC —0.62%* —-0.02 -0.01 0. 51%* 0.04
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Table 4. Correlation coefficients for relationships between copper fractions and soil properties
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Table 5. Correlation coefficients for relationships between lead fractions and soil properties

Exchangeable Organically bound Carbonate Sulfide Residual
pH —~0. 69¥* —0.32 0.19 0. 68%* 0.12
OM —0.25 0. 69** —0. 39% —0. 34* —0.22
CEC —0.64%* —0. 41* 0.32 0, 53%* 0.19
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