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Changes in Heavy Metal Phytoavailability by Application of Immobilizing
Agents and Soil Cover in the Upland Soil Nearby Abandoned Mining
Area and Subsequent Metal Uptake by Red Pepper

Kwon-Rae Kim, Jeong-Sik Park, Min-Suk Kim, Nam-In Koo, Sang-Hwan Lee', Jin-Su Lee',
Sung-Chul Kim’, Jae-E Yangz, and Jeong-Gyu Kim*

Division of Environmental Science and Ecologycal Engineering, Korea University
'T echnology Research Center, Mine Reclamation Corporation, Korea

ZDepartment of Biological Environment, Kangwon National University

At the current situation of continuous utilization of heavy metal contaminated upland for agricultural purpose
in Korea, minimizing transport of heavy metals from soil to crops is important for securing safety of human
health. The present study (in field scale) examined the efficiency of several soil amendments (dolomite, steel
slag, lime, zeolite, and compost) on reduction of phytoavailable heavy metals (Cd, Cu, Pb, and Zn) in soil
through comparison with no amendment treatment and clean soil cover treatment. For determination of the
phytoavailability, 1 M NH4;NOQO; extraction and red pepper cultivation were introduced. Among the amend-
ments, in general, dolomite and steel slag were the most effective in reduction of metal (Cd, Pb, and Zn)
phytoavailability resulting in less accumulation of these metals in shoot and fruit of red pepper. However,
dolomite and steel slag treatment was not as effective as clean soil cover treatment which showed the least
metal accumulation in red pepper fruit. Nevertheless, with taking into account the cost, treatment of dolomite
or steel slag can be competitive method because the current study showed that dolomite or steel slag treatment
reduced accumulated heavy metal concentration effectively in both shoot and fruit of red pepper compared to
those from control soil and the concentration in fruit was within the standard value (<0.2 mg kg'1 for both
Cd and Pb).
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Table 1. Selected physicochemical properties of the upland soil.

AR FE ZAPIE (calcite) 9} #2 AHAFEolu A
ZEd 1, ) ZE AdEARES0lth (Hong et al.,
2007; Ok et al., 2010: Yang et al., 2006). E2A]
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al,, 2010; Panayotova and Velikov, 2002), °o|& 7l
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L 313 (Capsicum annuum L)S A9slgom AA
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4 (dolomite, CaMg(COs)s), HEA3], A& E
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pH EC’ Sand Silt Clay oM’ cd Cu Pb Zn
(1:5) ds m’ % L
Soil 6.3 0.13 65 26 2.4 6 178 2877 403

"EC=electrical conductivity, ‘OM=organic matter.
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Fig. 2. Phytoavailable (1 M NHiNO; extractable) heavy metal concentrations in the soils 7 month after amendment
treatment (PA, phytoavailable; Error bar indicates standard deviation).
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Fig. 3. Heavy metal concentrations accumulated in shoot (leaves and stems) of red pepper at harvesting stage (Emor bar

indicates standard deviation).
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bar indicates standard deviation).
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