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Distribution characteristics of heavy metals in Pteris vittata L. and rhizosphere soil in mercury mining area of Guizhou
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Abstract: The typical mercury mining areas ( Wanshan, Tongren, Songtao, Wuchuan and Kaiyang Mercury
Mine) in Guizhou Province were selected as the research areas. The concentrations of different heavy metals in the
naturally growing Pteris vittata L. and its rhizosphere soil were studied, the distribution characteristics were analyzed
and the ability to accumulate different heavy metals in Pteris vittata 1. were evaluated. The research results indicated
that the heavy metals (Cr,Ni,Cu,Zn,As,Cd,Sb and Pb) in the rhizosphere soil of Pteris vittata L. in the mercury
mining areas ranged from 0.15 to 5 827.45 mg/kg. According to the geo-accumulation index, there was a certain
degree of Cd, Sb, Pb and As pollution in the rhizosphere soil. Pteris vittata 1. had significant differences on the
enrichment ability of different heavy metals,and had certain effect in remediation of As and Zn contaminated soil in
mercury mining areas.

Keywords: mercury mining area; Pteris vittata L.; heavy metals; distribution characteristics
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Table 1 Geo-accumulation index classification
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s WS, TR.ST,WC,KY 13,11.5.14.8 Table 2 Heavy mental concentrations in rhizosphere soil
1.2 mg/kg
[8], DDS-11A
Cr 9.10~112.13 55.58 81.80
(EC) 4 ZD-2 Ni 8.97~343.14 40.38 39.10
(Eh). Ni.Sh Cu 4.79~185.93 40.90 28.00
< < < Z 10.93~1 480.89 204.03 65.30
[97.Cr.Cu.Zn.Pb.Cd [3].As ! ° o
As 5.19~412.10 48.18 13.30
(101, cd 0.15~201.49 9.38 0.12
1.3 Sb 1.89~829.59 58.31 1.89
Pb 7.97~5 827.45 167.45 24.70
(
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,mg/kg, Table 3 The heavy metal concentrations of rhizosphere
14 soil in different mercury mining areas mg/kg
' (127 WS TR ST WwC KY
: Cr 61.07 66.47 65.22 39.65 48.22
I=log,[C /(EXB)] (3) Ni 35.23  25.21 140.19 20.75 38.78
T .B Cu  49.05  27.23  75.41 25.39 27.80
( . ;. Zn  257.27  240.52  253.12 98.93 137.21
As 58.61 28.34 66.02 26.88 87.60
mg/kgsk cd 1773 4.25 7.04 1.49 0.91
( 1.5), Sbh 68.01 27.74 6.28 78.71 50.02
10 Pb 329.19 66.22 30.17 32.16 77.78
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Table 4 The geo-accumulation index of heavy metals of
rhizosphere soil in different mercury mining areas

WS TR ST wC KY
cr —1.01 —0.88  —0.91 —1.63 —1.35
Nio—o74 —122 126 —1.50  —0.60
Cu 0.22 —0.63 0.84 —0.73 —0.60
Zn 1.39 1.30 1.37 0.01 0.49
As 1.55 0.51 1.73 0.43 2.13
cd 6.62 4.56 5.29 3.05 2.34
Sh 4.58 3.29 1.15 4.80 4.14
Pb 3.15 0.84 —0.30 —0.20 1.07
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Fig.1 Heavy metal concentrations in Pteris vittata L.
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Table 5 The bioconcentration factors of heavy metals in
up-ground part of Pteris vittata L.

WS TR ST wC KY
Cr 0.09 0.05 0.04 0.19 0.08
Ni 0.37 0.07 0.02 0.15 0.04
Cu 0.17 0.17 0.06 0.22 0.21
Zn 0.10 0.08 0.08 0.20 0.13
As 1.80 1.38 3.05 2.62 0.97
Cd 0.10 0.04 0.03 0.13 0.15
Sb 0.01 0 0 0.03 0
Pb 0.13 0.05 0.07 0.11 0.02
6
Table 6 The bioconcentration factors of heavy metals in
down-ground part of Pteris vittata L.
WS TR ST WwC KY
Cr 0.19 0.07 0.09 0.17 0.30
Ni 0.64 0.08 0.06 0.16 0.18
Cu 0.12 0.19 0.15 0.29 0.40
Zn 0.08 0.07 0.08 0.14 0.14
As 4.79 1.12 2.73 1.62 0.85
Cd 0.03 0.06 0.10 0.07 0.15
Sb 0.01 0 0 0.03 0
Pb 0.03 0.04 0.11 0.50 0.02
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