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The management of heavy metals in soil is important for environmental-friendly agriculture and keeping an
ecosystem healthy. In this study, we examined the concentrations of heavy metals (Cd, Cr, Cu, Ni, Pb, Zn, and
As) in 260 paddy soils sampled from Gyeongnam Province. The concentrations of the heavy metals were
0.143 mg kg'1 (ranged 0.003-0.537) for Cd, 0.322 (0.002-0.986) mg kg'1 for Cr, 25.41 (6.03-76.19) mg kg'1 for
Cu, 16.36 (2.63-32.94) mg kg™ forNi, 18.67 (4.16-87.02) mg kg™ for Pb, 71.76 (22.99-153.58) mg kg™ for Zn,
and 3.516 (0.002-19.481) mg kg'1 for As, respectively. In addition, the concentration of Cd was highest in
mountain foot-slope, Ni and As were highest in diluvial terrace, and Zn was highest in marine plains. Higher
concentrations of Cd, Cu, and Zn were found in silty clay loam soils compared to silt loam, sandy loam, and

loam soils.
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Table 1. Heavy metal contents of paddy soils by soil topography in Gyeongnam Province.

Topography Cd Cr' Cu Ni Pb Zn As Sample
mg kg’

Fan & valley 0.150ab* 0.299a 26.29ab 15.72b 19.90a 71.20b 3.440ab 132
Mountain foot-slope 0.220a 0.376a 23.12ab 19.13ab 19.70a 61.84bc 5.978a 9
Alluvial plains 0.116b 0.351a 23.83ab 16.46ab 16.26a 70.97b 2.973b 88
Fluvio-marine plains 0.100b 0.251a 16.61b 19.31ab 13.73a 45.46¢ 2.666b 4
Marine plains 0.184ab 0.306a 32.37a 13.94b 21.78a 95.60a 3.781ab 14
Diluvial terrace 0.179ab 0.354a 23.87ab 21.87a 20.00a 72.14b 6.243a 13
Minimum 0.003 0.002 6.03 2.63 4.16 22.99 0.002

Maximum 0.537 0.986 76.19 32.94 87.02 153.58 19.481

Average 0.143 0.322 25.41 16.36 18.67 71.76 3.516

Critical level 4.0 5.0 150 100 200 300 25

"Extract 0.IN HCL.

*Values within a column followed by the same

test.

letter are not significantly different at 5% level by Tukey’s studentized range
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Table 2. Heavy metal contents of paddy soils by soil texture in Gyeongnam Province.

Soil texture Cd cr Cu Ni Pb Zn As Sample
mg kg'

Silty clay loam 0.198a" 0.347a 31.51a 17.96a 21.77a 88.19a 5.018a 18

Silt loam 0.144b 0.319a 25.10b 18.06a 19.22a 71.24b 3.684ab 112

Sandy loam 0.100b 0.347a 23.16b 14.86b 14.37b 66.48b 2.525b 29

Loam 0.145b 0.313a 25.30b 14.62b 18.75ab 70.94b 3.348b 101

Critical level 4.0 5.0 150 100 200 300 25

"Bxtract 0.IN HCL

*Values within a column followed by the same letter are not significantly different at 5% level by Tukey’s studentized range

test.

Table 3. Correlation coefficient between heavy metals in paddy soil (n=260).

Heavy metal Cr Cu Ni Pb Zn As
Cd 0.071 0.559%" 0.161** 0.625%** 0.545%** 0.797%*x*
Cr 0.092 0.314%** -0.058 0.144* 0.148*
Cu 0.233%** 0.430%** 0.642%** 0.325%**
Ni 0.017 0.035 0.4271%**
Pb 0.609%** 0.286%**
Zn 0.177%*

T*, ** and *** significant at o = 0.05, 0.01, and 0.001, respectively.
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Fig. 1. Principal components analyses of heavy metals
contents from soil topographies in paddy soils. The variance
explained by the each principal component (PC) axis is
shown in parentheses. Bars present standard error (#=260).
Values within a column followed by the same letter are not
significantly different at 5% level by Tukey’s studentized
range test.
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Fig. 2. Principal components analyses of heavy metals
contents from soil textures in paddy soils. The variance
explained by the each principal component (PC) axis is
shown in parentheses. Bars present standard error (#=260).
Values within a column followed by the same letter are not
significantly different at 5% level by Tukey’s studentized
range test.
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