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Heavy metal pollution in agricultural field has been a critical issue in worldwide. For this reason, remediation
technologies for heavy metal polluted soil are applied especially near at the abandoned metal mine. Soil
quality analysis is also an important factor for proper management in heavy metal polluted agricultural field.
In this study, scoring function was utilized to evaluate soil quality in heavy metal polluted agricultural field.
Among other soil properties, bulk density, soil pH, EC, NHs-N, NO;-N, and cation exchange capacity (CEC)
were determined for minimum data set (MDS) with principal component analysis. Result showed that both
upland and paddy soil contaminated with heavy metal were not suitable for crop growth except scoring of soil
pH for paddy soil and CEC for upland soil. This result might indicate that chemical stabilization technology
with chemical amendment could be adapted for remediation method for heavy metal polluted agiclutural field
not only for heavy metal immobilization but also enhancement of soil condition for crop growth.
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Table 1. Analysis methods and instrument for physicochemical properties of soil.

Parameters Methods Instruments

Soil texture Hydrometer method

pH 1:5 (solid:water) pH meter

EC 1:5 (solid:water) EC meter

Soil organic matter Walkley-Black UV/Vis Spectrophotometer
Total nitrogen Kjeldahl Automated Kjeldahl distillater
Ammonium nitrogen Indophenol Auto Analyzer
Nitrate nitrogen Brucine Auto Analyzer

Available phosphorus

Cation exchange capacity

Ascobic acid method
IM NH40Ac (pH 7.0)

UV/Vis Spectrophotometer

Atomic adsorption spectrometer
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Table 2. Summary of physicochemical properties of soil.
Physical properties
Particle distribution Soil density Water contents
(%) (g em’”) %)
Sand Silt Clay
Paddy 36.9 45.5 17.6 1.50 6.67
Upland 36.2 50.4 13.4 1.46 6.27
Chemical properties
pH EC OM Avail P,Os CEC NH4-N NOs-N T-N
uS cm’ g kg’ mg kg’ cmol(+) kg mg kg’ mg kg’ %
Paddy 6.06 291.0 27.25 110.0 18.58 10.33 79.45 0.18
Upland 8.38 125.6 8.21 25.0 23.31 16.63 15.58 0.02
Table 3. Heavy metal concentration in upland and paddy soil.
As Cd Cu Pb Zn
mg kg’
Concerned level 25 4 150 200 300
Response level 75 12 450 600 900
A Upland 296.39 9.93 29.33 668.63 713.99
Paddy 45.23 3.55 26.62 64.45 107.43
B Upland 198.68 7.63 26.76 555.18 451.91
Paddy 90.96 4.19 28.06 80.63 158.23
c Upland 165.28 9.99 32.23 279.69 778.12
Paddy 249.50 6.11 33.39 141.56 346.28
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Table 4. Determining minimum data set for soil quality analysis.

Indicator Factorl Factor2 Factor3 Factor4
Eigenvalue (%) 3.62 1.87 1.23 0.65
Proportion (%) 0.452 0.234 0.154 0.081
Cumulative (%) 0.452 0.686 0.840 0.921
Bulk density 0.68 0.31 -0.16 0.65
Soil Moisture -0.69 0.22 0.18 0.66
pH -0.343 0.828 -0.003 -0.290
SOM -0.947 0.131 0.094 0.095
EC -0.603 0.672 0.021 0.009
NH4-N 0.775 0.513 0.106 -0.114
NOs-N 0.846 0.464 0.058 -0.121
P,0s -0.505 -0.291 -0.536 -0.589
CEC -0.802 0.076 0.538 0.051
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Fig. 1. Result of soil quality analysis in upland and paddy soil. (A) Bulk density, (B) Soil pH, (C) EC, (D) Cation exchange
capacity (CEC).
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