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Properties and Heavy Metal Contents of Urban Agricultural Soils in Seoul

Hyuck-Soo Kim, Young-Nam Kim, Jin-Won Kim, and Kye-Hoon Kim*

Department of Environmental Horticulture, The University of Seoul, Seoul 130-743, Republic of Korea

This study was carried out to find out properties and total and phytoavailable contents of heavy metals (Cd,
Pb, Cu, Zn) in 21 urban agricultural soils in Seoul. The investigated urban soils showed pH(i:s) 6.89, EC(:s)
0.14 dS m™, organic mater 2.22%, available P,Os 139 mg kg'l, cation exchange capacity (CEC) 11.36 cmol,
kg'l, total nitrogen 0.15% and exchangeable Ca, Mg, K and Na were 6.71, 1.44, 1.06 and 0.30 cmol” kg'l,
respectively. Total heavy metal concentrations in urban agricultural soils were lower than those of the waming
levels in the area 1 according to the Soil Environmental Conservation Act of Korea. Phytoavailable-Cu, -Pb,
and -Zn concentrations of the samples showed 0.02-0.28, N.D-0.09, 0.01-0.43 mg kg'l, respectively.
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Table 1. Chemical properties of urban agricultural soils used in this study.

Exch. Cation

Sampling site pH EC OM Avail. P,Os
Ca Mg K Na
(1:5) (1:5), dS m’ % mg kg’1 --------------------- cmole kg~ ------m--mmeeemeeee
Site 1 6.79 0.14 3.54 151.44 7.58 1.20 1.08 0.26
Site 2 6.87 0.13 0.68 36.95 4.96 1.35 0.64 0.39
Site 3 6.82 0.05 1.16 236.28 3.27 0.74 0.87 0.10
Site 4 6.79 0.18 0.82 26.91 8.10 220 0.89 0.61
Site 5 6.64 0.88 1.29 57.47 8.86 1.07 1.10 0.83
Site 6 7.09 0.05 327 124.95 5.24 0.86 0.90 0.08
Site 7 6.21 0.08 3.74 345.12 5.06 0.96 1.33 0.08
Site 8 6.76 0.07 2.52 242.18 7.54 1.09 0.76 0.07
Site 9 6.75 0.10 3.20 38491 8.92 1.86 1.51 0.19
Site 10 6.82 0.04 3.40 202.49 7.48 0.93 1.53 0.31
Site 11 7.11 0.07 1.29 147.96 5.07 0.94 0.93 0.29
Site 12 6.82 0.09 442 202.49 5.72 1.07 1.24 0.12
Site 13 7.10 0.15 3.06 57.81 7.30 1.87 1.61 0.46
Site 14 7.02 0.15 0.88 52.16 7.25 1.75 0.52 0.55
Site 15 7.18 0.05 0.95 31.53 6.03 2.09 0.62 0.38
Site 16 6.90 0.19 0.95 74.44 7.24 1.94 0.52 043
Site 17 7.08 0.10 1.91 109.26 6.33 2.07 1.13 0.28
Site 18 6.95 0.06 2.79 89.16 6.14 0.98 1.58 0.27
Site 19 7.00 0.05 1.77 132.39 6.75 1.16 1.03 0.08
Site 20 6.92 0.07 4.08 194.32 6.38 2.26 2.03 0.23
Site 21 7.00 0.19 0.88 25.46 9.74 1.91 0.51 0.26
average 6.89 0.14 222 139.32 6.71 1.44 1.06 0.30
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Table 2. Properties and total heavy metal contents of urban agricultural soils used in this study.

Total heavy metal content

Sampling site Texture CEC T-N -

Cd 4 Pb (200) Cu (150) Zn (300)

cmol, kg'] % mg kg']

Site 1 Sandy loam 10.82 0.16 2.63 14.27 26.73 127.00
Site 2 Sandy loam 6.74 0.03 1.33 8.10 12.70 3897
Site 3 Loamy sand 7.06 0.06 1.17 9.47 17.77 55.70
Site 4 Sandy loam 10.58 0.04 2.00 21.63 8.97 73.30
Site 5 Sandy loam 13.48 0.10 2.00 15.20 12.93 77.63
Site 6 Loamy sand 7.76 0.14 1.00 21.23 2433 58.33
Site 7 Sandy loam 13.56 0.24 1.37 46.27 71.30 78.77
Site 8 Loamy sand 10.90 0.29 1.07 40.77 133.40 180.06
Site 9 Sandy loam 17.95 0.34 0.97 22.23 55.00 96.50
Site 10 Sandy loam 10.74 0.22 1.23 17.00 46.90 129.57
Site 11 Sandy loam 10.35 0.13 1.07 19.07 33.20 63.37
Site 12 Sandy loam 1137 0.21 1.07 19.30 39.10 95.83
Site 13 Sandy loam 13.25 0.14 2.40 14.60 29.67 93.57
Site 14 Sandy loam 9.88 0.08 3.17 13.93 26.27 122.90
Site 15 Sandy loam 1137 0.07 2.80 11.57 32.63 90.20
Site 16 Sandy loam 8.94 0.08 2.57 12.80 28.83 92.00
Site 17 Sandy loam 11.37 0.12 2.93 9.37 28.40 142.50
Site 18 Sandy loam 12.47 0.15 2.60 20.97 42.73 91.37
Site 19 Sandy loam 11.84 0.16 1.33 40.70 46.47 135.00
Site 20 Sandy loam 19.13 0.22 2.17 22.93 54.70 104.13
Site 21 Sandy loam 9.09 0.06 2.73 17.77 33.80 105.60
Average 11.36 0.15 1.89 19.96 38.37 97.73

"The numbers in parenthesis represent the warning level of soil contamination in the area 1 according to the legislated guideline of the
Soil Environmental Conservation Act of Korea.
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Fig. 1. Phytoavailable (1 M NHsNO; extractable) Cu and Zn contents in soils from 21 sites of urban agriculture (PA,
phytoavailable; Error bar indicates standard deviation).
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