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Mobilization of Heavy Metals in a Soil-Plant System and Risk Assessment In the

Dabaoshan Mine Area, Guangdong Province, Chma '
CHEN Jie- -yi,-LIU Guang- -bo, CUI Jln 1i" X’IAO Tang-fu &

"(Key Laboratory for “Water Quality and Cons‘ervzitlon of ‘the Pearl River Delta Mlnlstry of Education , School of Environmental Smence
' 2 ‘

Abstract. | This study analyzed heavy metal concentljdtlons in mining/ dgrlculturdI soil_and plant samples from the Ddbdoshan mining-

and Eng,lneerlngj, Cudng,zhou University,, Gudngzhou 510006 China)

1:ppacted region XGuangdong Provincel, and evalgiated the conespondlng health“risks. The results showed that most of the soil samples
exhibited 4 pH <3, which, in some cases), facilitated!the” reledse of Cu, Pb, and Al from soil and hence affected the availability for
plant uptake: Farmland in Shaxi town was found to be serlously polluted by Cd, whereas the mining area was seriously polluted by Cd,

Pb, €u, and As, which present potential ecological risks. Farmland in Xinjiang town was seriously polluted by Cu, As, and Cd, and
also "present ecological risks for this area. The concentrations of heavy metals (especially Al and Fe) in the eight plant species assessed
were mostly higher than that in plants grown in non-contaminated soil. Only 10% of the bioconcentration factors and 18% of the
translocation factors were higher than 1 in the aerial parts of plants, indicating that most heavy metals were concentrated in plant roots.
Heavy metal concentrations in shoots of Miscanihus and Blechnum orientale were not high, and their accumulation from soil to plant was
poor. These plants are excluder species and can be used for in situ phyto-stabilization and management. Weeds like Soliva anthemifolia
species in contaminated agricultural field showed a strong enrichment ability for Cd. Rice mainly accumulated As and Cd in the roots
and belongs to root compartment plants.

Key words: heavy metal ; soil; plant; risk assessment; Dabaoshan Mountain
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Table 1  Physical and chemical properties of soils in the study area
FTIX pH kﬁ'ﬁ"-%/pﬁ'cm_l 7J(“("§'7‘.§TOC/mg-L_l IR P/mg-L‘1 NO;/mg‘L’l NH[/mg'L’I
A 4.96 £0.16 50.71 £23.24 14.95 +5.06 0.28 +0.21 3.20+1.83 0.14 £0.06
B 3.75 +0.89 903.86 +1367.91 2.11+£2.44 0.19 £0.09 5.92+7.03 0.08 £0.09
C 5.79 £0.63 94.83 +£29.98 0.44 +0.06 0.44 +0.06 2.50 £0.61 0.40 £0.20
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Table 3  Classification of the potential ecological risk index
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Table 4 Total concentration of heavy metals in soils/mg-kg ™!
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Table 5 Correlation between heavy metal concentration and soil physical and chemical properties
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Fig. 3 Available heavy metal concentrations of bulk and rhizosphere samples of various species
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Table 7 Translocation factor (TF) and bioconcentration factor ( BCF) of plants for heavy metals

Cu Zn Pb Fe
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