Chinese Journal of Ecology 2019 38( 2) : 558-566 DOI: 10.13292/5.1000-4890.201902.001

2 1

S
5}

550003; > 550081)
(1Hg) ( MeHg)
o : 3.1~479 mg * kg™
; 6.4% .
IHg 0.59~3.3 mg * kg™ 0.27~12 mg * kg™’ IHg
33 12mg-kg's MeHg
0.56~5.6  0.24~22 pg * kg’
22 5.6 pg kg ( BFs) IHg
BFs I, MeHg
o ( TFs) IHg  MeHg

1 1 ’ ’

Distribution of inorganic mercury and methylmercury in wild plants inhabited on aban-
doned lands of Wanshan Hg mining region Guizhou Province. QIAN Xiaodi' > XU Xiao—
hang® WU Yong-gui' XU Zhi-dong® MENG Qi~yi' YANG Chen-dong' ZHOU Hong-yun'
QIU Guangde™ (' College of Resources and Environmental Engineering Guizhou University
Guiyang 550003 China; State Key Laboratory of Environmental Geochemistry Institute of Geo—
chemistry ~ Chinese Academy of Sciences Guiyang 550081 China) .

Abstract: We investigated plant species composition of a heavily mercury ( Hg) contaminated
wasteland composed of cinnabar ore mine tailings in Wanshan. We measured the concentrations of
total mercury ( THg) and methylmercury ( MeHg) in both plants and rhizospherc soils and ana—
lyzed the bicaccumulation and transfer factors of IHg ( the difference between THg and MeHg)
and MeHg in plants. Results showed that the concentration of THg in soils ranged from 3.1 to 479
mg * kg™ indicating a heavy Hg contamination. Plant community composition of wastelands va—
ried widely with Compositae as the dominant species accounting for 6.4% of the total. The con—
centrations of THg in roots and shoots of plants ranged from 0.59-3.3 and 0.27-12 mg * kg™
respectively. Aster ageratoides exhibited the highest values of IHg in both roots and shoots rea—
ching 33 and 12 mg * kg™' respectively. The concentrations of MeHg in roots and shoots ranged
from 0.56-5.6 and 0.24-22 pg * kg™ respectively. Sonchus arvensis showed the highest average
values of 22 pg * kg™ MeHg in roots and 5.6 pg * kg™' MeHg in shoots. Bioaccumulation factors
( BFs) of IHg in plants were less than 1 while the BFs of MeHg in Sonchus brachyotus and Aster
ageratoides were greater than 1. For transfer factors ( TFs)  Aster ageratoides and Buddleja lind—
leyana exhibited the highest TFs in IHg and MeHg with values over 1 suggesting their high ability
in transferring IHg and MeHg.
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Fig.1 Map of study area and sampling sites
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47 ( Conyza canadensis) . 1.3.2 THg
( Macleaya cordata) . - ( CV-AFS) ( Hor-
( Buddleja davidit) . ( Sonchus arvensis) . vat et al. 1991) ; MeHg - -GC-CVAFS
( Chromolaene odorata) . ( Liang et al. 2004; 2004) .
( Woodwardia japonica) . ( Rumex japoni- N N
cus) ( Aster ageratoides) . ( GBW 07405; ERM-CC580) o
( Primula sikkimensis) . ( Por- GBW 07405  THg (0.32+
tulaca oleracea) . ( Houttuynia corda— 0.02) mg * kg'(n=06) (0.29+0.04)
ta) . ( Sonchus oleraceus) . mg * kg™’ ERM-CC580 MeHg
( Clerodendrum bunger) ( Artemisia siever— (75+2.9) pg* kg''(n=6) (76+4.0)
sianae) ( Plantago depressa) 15 pe * kg
3 1~2 15 1.3.3
. ( BFs)
15 o ( He et al.
3 2013) ; ( TFs)
( Milli-Q) 3
(=50 C) (XM~ ( 2006) .
150T) 80 . c
1.2.2 BFs = (1)
C
Ths=—— (2)
> 1.4
0.074 mm N SPSS 10.0
° Origin 9.0 EXCEL
1.3 .
1.3.1
Lumex RA915° 2
MeHg - GC-
CVAFS ( 2005) . 21
2.1.1 1
. . ( GBW
10020; TORT=2) o
GBW 10020  THg (0.15+0.004) mg * . THe 3.1-479 me
kg'(n=5) (0.15£0.01) mg * kg™"; ke . (0.5 mg = k™)
TORT2  MeHg (155+25) g kg'(n= (Senesil et al, _}999)
5 (152513) e ke 1.5 mg * ke”'( GB 15618—1995) .
Shi (2005 Lin (2008) 1
( . . ) MeHg Table 1 Contents of THg and MeHg in rhizosphere soil
Me- (mg-kg') (mg-kg') (pg-kg’') (pg-kg’')
Hg.IHg THg o 1 4926 3.1~89 42435 091~12
THg  MeHg 11686 27~308 2.3x1.2 1.2~4.8
262+122 65~479 4.5+4.3 1.0~19

IHg [Hg MeHg o
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Table 2 Plant species inhabited in abandoned lands

1 Conyza canadensis
Macleaya cordata
Buddleja davidii
Sonchus arvensis
Chromolaene odorata
Woodwardia japonica
Rumex japonicus
Aster ageratoides
Primula sikkimensis
Rumex japonicus
Portulaca oleracea
Houttuynia cordata
Sonchus oleraceus
Conyza canadensis
Chromolaene odorata
Houttuynia cordata
Rumex japonicus
Clerodendrum bungei
Artemisia sieversianae

Plantago depressa

8.5% 2.1%-
( 2008; 2013) o
3
(0
( 2004) .
2.3
2.3.1 15
IHg 3, IHg
0.27 ~12 mg * kg™ 0.59~3.3

mg * kg '. IHg

12 mg * kg™ 6.3 mg °
kg™ 0.27 mg * kg™'; IHg

33 mg * kg

2.5 mg * kg 0.59

mg * kg™ IHg
IHg

IHg
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IHg o
2.3.2 MeHg . N
0.56 ~5.6 0.24 ~ 22
pe * kg MeHg ( 2006; Rodriguez et al. 2007)
5.6 pg * kg™ 4.1 pg* TFs
kg™ 0.56 pg * kg™'; MeHg \ N N N
22 pg * kg™ TFs 1 3.7.3.4.2.5.2.1.1.5 1.3
5.7 pg * kg 0.24 pg = kg™'o
MeHg o
IHg ( Greger et al. 2005;
MeHg 2013) .
( Vassil et al. 1998)
IHg  MeHg
IHg MeHg N ( Ka—
IHg  MeHg maluddin et al. 2001; Wang et al. 2011)
o Hg™ Hg’
2.4 o N
IHg
2.4.1 3
15 BFs 1 0
IHg  BFs 2.4.2 15
0.13  0.42, MeHg BFs  TFs
MeHg  BFs 2.9 1.4
: 0.13; MeHg BFs
5.5 2.2; MeHg TFs
3 THg.MeHg BFs TFs(n=3)

Table 3 IHg and MeHg and their BFs and TFs in wild plants inhabited in abandoned lands of Wanshan Hg mining region in
Guizhou Province

IHg( mg * kg™") MeHg( pg * kg™') IHg ( BFs) THg MeHg ( BFs) MeHg
(TP T (TEY)
1.9+1.2 2.5+0.72 1.7+7.5 1.9+1.4 0.04 0.05 1.3 1.3 0.41 1.1
0.72+0.01 0.4+0.02 1.21+0.55 0.70+0.31 0.09 0.05 0.49 0.56 0.28 0.58
0.64+0.03 2.2+0.13 0.88+0.21 2.7+0.12 0.01 0.02 3.4 0.23 0.65 3.0
1.1£0.02 0.33+0.51 22+2.9 5.6+0.71 0.01 0.03 0.29 5.5 1.4 0.26
0.89:0.55 1.420.27 1.31.5 1.9+1.6 0.01  0.01 1.5 15 059 073
1.720.04 3.6+0.07 0.24+0.02 0.65+0.05 0.05 010 2.1 0.12 025 2.1
1.720.19 1.2+0.24 2.3£0.09 1.1x0.11 0.05 003 044 021 029 047
33+0.19 12+16 1.8+0.21 4.1+0.53 0.13 0.42 3.7 1.3 2.9 2.30
2.5+0.11 6.3+0.23 2.1+0.22 1.4+0.08 0.01 0.01 2.5 0.49 0.34 0.67
0.89:0.18 0.88+0.18 5.740.19 1.30.13 0.01 0.0l 098 22 096 023
1.6=1.1 1.420.42 2.540.63 1.420.92 0.01 0.0l 0.88  0.09 0.3 056
0.590.03 0.27+0.01 1.321.1 2.5%2.5 0.01  0.01 045 067 1.3 1.2
0.790.66 0.48+0.40 0.60+0.21 0.56+0.15 0.01  0.01 060 025 028 0.0
1.120.1 0.74+0.02 1.9+0.04 0.74+0.35 012 013 055 075 029 039
0.65+0.02 0.38+0.10 2.120.09 0.800.02 0.01 0.0l 058  0.63 075 039
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