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Table 2 Soil heavy metal content results

eitE

Statistical value

Pb Zn Cd Cr Cu

Table 1 Evaluation criteria of potential
ecological hazard index
AU 2 f& R E
Ei Degree RI Degree of
of risk hazard
Ei<40 1% RI<150 7%
40<<Ei<<80 rh 150<<RI<C300 o &g
80<CEi<C160 B 300<<RI<C600 i
160<<Ei<C320 i 600<<RI<C1200 R
320<FEi T 1200<<RI 1 5t
1.3.3 #BAKPFEREABTHE HBR

HTE B F3 5 P E 48 it
1B+ FH Sk Ay b R 4 ) TR 42 D8 B WIS B g .
MOTF KT 1B, U B A 4 6 05 45 R 35 43 I i
[ IGER iz B b 135043 o DI 3k B MR 358 X6 S A
4R AR W 1 R ) 3 BT A K 2
TFE/NT 1B, A5 938 o B B 0 HE x AL 0 8
= S o N O I E o Ao L s 2 i
AR R B(BCE) R Y 3t 135045 + 3 op A1 N 8 4
52

KA/ (mg-kg!)  144.4 323.3 8.5 382.6 177.1
f/ME/(mgekg!) 16.

6 147.1 0.6 160.4 20.7
SEME / (mgekg ™) 74.7 218.8 3.2 188.8 96.5

1

7

Fr o 2= 52. 47.6 2.1 57.0  50.4

5 R % 69. 21.8  64.1 30.1 52.2
WA A R 22,3 62.5  0.06  63.2  20.0
TR/ RMEEY 250.0 200.0 0.3 150.0 50.0
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Table 3 Correlation coefficients between

heavy metal elements in soil

Elejfn%fms Pb Zn Cd Cr Cu
Pb 1
Zn 0.154 1
Cd 0.790" * 0.548* 1
Cr —0.233 0.404 0.210 1
Cu —0.498 0.692* " —0.072 0.674" " 1

* RN EMIE . » « FIoRM B EMKL,
* mean significant correlation, ¥ * mean extremely signifi-

cant correlation.
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i Hankanson ¥ &2 19 35 P W0 B 58 50 fn 3 F 5
ARG LR O .5 FE 4 8 u R fE E
JEFE R Pb 3.7~32.4.Zn 2. 4~5.2.Cd 276. 9~
3923.1.Cr5.1~12.1,Cu 5. 2~44. 3; N L E
) Ei BE SR E . Cd B A4 25 U 2 B Ol = i, oAy
TCR BRI KRB SE
FERERIGTH Cd>Cu>Pb>Cr>Zn; £
TG F TRAE A 25 KU 8 BT A 3 A X381 1 AE R
B, RIS A% X B 3A 5] 1 548. 8, KB H
JE DX AR A AR 55 A A KU 45 2, TR L 0 B
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Table 4 Soil heavy metal pollution index and pollution grade

KA X 28 Ei RI
The sampling area Parameter Ph 7n cd Cr Cu
F#" & X Tailings reservoir e KAE 32.4 5.2 3923.1 12.1 44,3 3977.3
/ME 3.7 2.4 276.9 5.1 5.2 334.3
S H 16.7 3.5 1498. 5 6.0 24.1 1548. 8
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Table 5 Dominant plant species composition

Bl 4 Family

Fl 44 Plant species & B Richness H:3E R Life form

H 3 Imperata cylindrica RAF F ZAE R
P52 Phragmites australis RAF D LA HOA
A5 B Equisetum ramosissimum Desf INLT D AP FE AR
LW HEDE Elsholtzia argyi B F ik
MR E Setaira viridis RABL F AR A
BF 4 3% Crassocephalum crepidioides R F AR A
&AL Lonicera japonica 72} F WA
H:390] Vitex negundo var. latiusculum I, i B R F PALN PN
R Artemisia argyi ARk F ZARA HAR
R A Rhus chinensis B R F AR
WLWABR Pteris vittata L. JRE R A F EAV R WN
T Miscanthus floridulus RAFL D LA B
JKE Polygonum hydropiper L. Eil F ZAR A HA
AP Herba taraxaci R F LA R
/NK3E Conyza canadensis B D — AR R

FuEEY D RBF L W ULER

Richness: D-Dominant,F - Frequent.
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M6 AL 15 MR AN E SR S Cr M Cd s BB ARG, e 3 Mot 28y
B Pb 4.6 ~41. 1 mgekg' Zn 22,5~ FEIFH B PY L  U 3 SE A ) X 4 R U Y R
123.5 mgekg' \Cd 0.3~2.5 mg+kg'.Cr 7.8~ WA RBIEMAESN. B —ENTELR

36.2 mgekg'.Cu5.8~45.4 mg+kg', Hf Zn M P
M) e B A MoT R A YR AR
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Table 6 Content of heavy metals in dominant plant

4 b 2k A7 B4 B & E/(mgkg!) Content of heavy metals

Plant species Position Ph 7n Cd Cr Cu
H% I cylindrica iy b 7.8 22.5 0.6 25.3 11.6
HL R 18.9 41.5 1.9 34.6 45. 4
P25 P.australis H 1 11.3 47.4 0.8 15.6 17.6
R HS 25.6 73.5 1.3 8.9 24.3
YA E. ramosissimum Desf o 1 24.3 35.7 0.3 10. 3 8.4
R ER 34.5 61.2 0.9 33.6 19.2
WAL HY E. argyi I 28.3 71.3 1.2 11.6 13.6
HL R # 36. 2 123.5 1.5 25.7 41.8
MR S. viridis b b3 8.5 57.6 0.4 7.8 11.8
R ES 6.2 66. 1 0.6 12.1 19.7
P18 C. alum crepidioides H 16.7 61.7 0.3 22.3 24.7
Hi T 29.1 89. 2 1.8 34.9 42.6
AR L. japonica M 13.6 65. 4 1.4 7.9 8.2
bR HS 11.2 51.2 2.5 13.4 6.3
3 V. negundo var. latiusculum Hb 18.6 87.3 1.1 10. 9 13.7
R ES 12.9 31.2 1.5 14. 4 12.4
Y A argyi b | F 4.6 82.9 2.3 25.6 28.3
R 8.9 49.7 1.2 36.2 41.5
R R. chinensis H 1 25. 4 91.6 1.6 11.6 15.8
R HS 12.9 62. 4 0.4 19.3 12.4
WRWABR P. vittata L. Hb |3 36.3 48.9 0.8 24.6 31.5
R ER 41.1 72.3 1.9 32.5 42.7
FATE M. floridulus My L 13.6 42.1 0.9 31.6 17.2
HLR 3 10.7 55.6 0.4 19.7 9.4
KB P. hydropiper L. Hb b 29.7 73.6 1.4 27.9 5.8
R ES 37.2 45.3 1.9 36.2 14.7
WY H. taraxact i | ER 23.2 25.1 1.5 16.7 8.9
HL R 35.4 63.9 2.4 25.9 22.8
/INKEE C. canadensis My b 17.6 92.8 2.1 15.6 7.6
R HS 14.3 48.3 1.4 29.2 12.3

1E % &+ Normal content 0.1~41.7 1~160 0.2~0.8 0~8.4 0.4~45.8
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AR BT AT (0. 49) (0. 41) 5

SR L AE BT VR A A R T R 7 o B X
Fhi 4 8 HA B S SRy . HEENER
JE X LS Fh, — Le ) @R T A 4 R R
BT 1 Gt L 3 S R R WA S X
BRI .

RT HYVEESERENEERBNEBRRY

Table 7 Bioaccumulation factors andtransportation factors of plants for heavy metals

Pb Zn Cd Cr Cu

iEL7]
BCF TF BCF TF BCF TF BCF TF BCF TF
EE3 0.03 0.41 0.17 0. 54 0.02 0.32 0.12 0.73 0.23 0.26
P 0. 54 0. 44 0.41 0. 64 0.08 0. 62 0. 04 1.75 0.10 0.72
BRI 0.05 0.70 0.15 0.58 0.11 0.33 0.19 0.31 0.14 0. 44
iR 0.08 0.78 0.03 0.58 0.61 0. 80 0.13 0.45 0.05 0.33
] B 0.10 1.37 0.23 0.87 0.08 0. 67 0. 06 0. 64 0. 34 0. 60
WP e 0.02 0.57 0.07 0. 69 0.15 0.17 0. 04 0. 64 0.01 0.58
SR AR 0.09 1.21 0. 38 1. 28 0. 24 0.56 0.15 0.59 0. 30 1. 30
il 0.23 1. 44 0.58 2. 80 0.31 0.73 0.12 0.76 0.18 1.10
Wi 0.12 0.52 0.34 1.67 0. 45 1.92 0.21 0.71 0.41 0.68
EN N 0.38 1.97 0.25 1.47 0.21 4. 00 0.11 0. 60 0.09 1.27
R A R 0.12 0. 88 0.19 0.68 0.24 0.42 0.67 0.76 0. 35 0. 74
AT 0.09 1.27 0.12 0.76 0.03 2.25 0.06 1.60 0.27 1.83
k3 0.03 0. 80 0.18 1.62 0.09 0.74 0.15 0.77 0.12 0.39
WA 0.06 0. 66 0. 09 0.39 0.11 0.63 0.24 0. 64 0.49 0.39
INKE 0.19 1.23 0.32 1.92 0.38 1.50 0.21 0.53 0.26 0.62

3 LB SR, LYK A T 4 R A A AR TR B

R X+ e A i & = TR A
T S Hoh Cd W AR R K R X b &
FyG YL R F, Pb f Cd 178 57 2 Bk KL R X
Fif &R Z B A TS s m e K. Cd
5 Pb.Cut Zn.Cr M B E A K, ZHEIH
PR E . P25 R R Cd B4 & KBS RE R
FEE H AU F A A KU TR 28 A AR G, A IX 35
A FAR i A 2 XUR 25 9L IR AT b B R AT EE R
LR H RN Cd #9775 YL G .

AT X A W 8 A 45 R W A A
T REAMEY N E. 2 NS LY. A —ENE

T Zn B SRR B 4 ROT R S R AR
HEYESREIOURIER & /IR, A Cr Al Cd
BB R B 3 R T R 7R IE
FEL PN o D) 4 ) R AR R R O O R R R
T AR A (RO 2 s i DL S AR
KREMEERA —EmtE. HrhH# . 3% X
BER IR WA S XA e B R S L A
A DX 2 B2 00 300 I B T 4R e A ) A R L K R
TRAF K L HYVE
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Evaluation of Heavy Metal Pollution in Soil of a Tailings Reservoir

in Henan and Accumulation of Heavy Metals in the Dominant Plants
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HUANG Kai,ZHANG Xue-jiao, FENG Yuan,ZHANG Fa-wen
(College of Forestry, Henan Agricultural University,Zhengzhou, Henan 450002)

Abstract: In order to promote pollution control and ecological restoration of tailings reservoir, through studying

contents of heavy meta soil in a tailings reservoir of Henan and enrichment and transfer characteristics of 5

heavy metals,such as Pb,Zn,Cd,Cr and Cu,in the dominant plants of the reservoir area,screened out the pio-

neer plants suitable for ecological restoration in the region. The results showed that the heavy metals in soil had

all exceeded soil background value of Henan province, Cd was over standard most seriously; Cd were highly

correlated with Pb,Cu,Zn and Cr, had high homology; the ecological risk of Cd was serious, the whole area

was in a strong ecological risk level; herbaceous plants were mainly plants in the dominant plants.most of them

were the native plants,the contents of Cr and Cd of heavy metals in plants exceeded the standard,the Vitex,

reed, wormwood, Rhus plants had a better tolerance to heavy metals in tailings reservoir,can be used as a pio-

neer plant for ecological restoration in mining area.

Keywords: tailing pond; heavy metals; pioneer plant; enrichment



