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Study on lead-zinc tailings soil and five plants occurring naturally
in lead-zinc mining tailings in Lanping
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Abstract By investigation and analysis of the soil and the vegetation occurring naturally in lead-zinc min-
ing tailings of Lanping, it is found that the soil of lead-zinc mining tailings is seriously polluted by cadmium,
which is 350 times of the background level of soil in Yunnan Province, and then followed by Pb, Zn. The con-
tents of heavy metals have been decreasing with the time of piling up,and there is obviously higher content in
center of mining tailing than in the edge. There are many plant populations occuring naturally in mining tailings,
among them, five populations are dominant and widespread, the others distribute occasionally in the edge of min-
ing tailings. The five prevalent plants are characterized by relatively strong heavy metals tolerance and accumula-
tion capability in filed, Cyperus microiria have the strongest capacity of accumulation for Cd,Ph. However, the
amount of heavy metal accumulation in plant does not approach the hyperaccumulation plant definition. Both Cor-
iaria nepalensis and Elaeagnus pungens have higher capability tolerating heavy metal than the others. These two
actinorhizal plants are candidates of pioneer plants for bioremediation of contaminated soil by heavy metals, due
to their symbiotic nitrogen fixation with Frankia.

Key words Lanping lead-zinc mining tailings; plants naturally occurring; heavy metals accumulation and

tolerance ; actinorhizal plants
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Table 1 Relative density and frequency of five
plants occrring in lead-zinc mining tailings

AHXT B BE AE X AR

TP & it
(%) (%)

2 Coriaria nepalensis 19 17 36
W R T Elacagnus pungens 12 5 17
SRR Berberis julianae 10 5 15
AW Hippochaete hiemale 34 27 61
IS H Cyperus microiria 20 33 53
HoAth 124 FhAg 4 5 8 13
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Table 2 Heavy metal contents of the Lanping lead-zinc tailings (mg/kg)
H 1 B X R Pb Zn Cu cd Cr
I 5242.35 11 200. 86 88.56 142.25 55.14
W L Il 4 869.37 9 862.47 85.35 122.58 51.43
i} 4012.24 8 963.24 32.43 103.51 23.05
2008 4.7 S 4707.99 10 008. 86 68.78 122.78 43.21
I 4505.56 8 324.46 61.18 66.92 44.53
I 4389.57 6 879.53 60. 86 54.21 40. 66
K%
i} 3195.22 6 785.52 50.18 40.47 21.07
SE 8 4030.12 7 329.84 57.41 53.87 35.42
I 5024.55 11 001. 14 80.74 109. 64 53.20
. I 4572.93 9 147.51 60.28 90. 83 44.08
i} 3359.83 8 735.28 48.92 31.47 37.59
2009 4 6 i S 4319.10 9 627.98 63.31 77.31 44.96
I 4124.54 7 568.51 59.84 61.74 39.54
I 3123.86 6 930.95 51.57 52.57 27.44
Kie#
il 2 785.41 5007.61 39.74 40.33 19.18
S8 3 344.60 6 502.36 50.38 51.55 28.72
B X+ R E 4R 4100. 45 8 367.26 59.97 76.38 38.08
S EEHE(AR) SRR E 26. 00 74.20 22.60 0.097 61.00
(A R) R 40. 60 89.70 46.30 0.218 65.20
B X S5zm (A R) T 5910055 100.99 93.28 1.29 350.37 0.58

R2HIER 2 AR XA HE GRS R AR,
RS Xt E RS RS TR R
X, Kileg R XrHERAER 10 48 g LR X
AR BR AT 4 4F  UEITBE 35 3 BRAF BRAG S <, il fiE
THYINZR B R PR FRS & S N R B, S 2R
W E SRS BN, R A E ] PR
Hu TR K A S5 TT BEAFAE SZ A, (H 5200 1Y SR 22 Kb
HAFHERABT

AR X ONESRSTEN RS TS
B, SR BEE B R DX bt B R R BOR B , 4 s rh
EE AT R, X d T E SR L LR
HIRNGE G BRI H ZEHE— L r IR,
B2 AT LAUE, a0 2R R A AT AL B0 7 o, IR 4 4
Ja AL R S A AT BE A, X ] e 22 0 JA] 120 1) 3P 85 5
JEE TG
2.2 HEYXMNESEOM M. E KT

S T B R S X AR AR R — MR N R
ESMEP AR RH B A T5 R A )

BIAEAE . SR, RS & B YA F 1R A
AREMYEERERSESEN LTS, KT
EeEsRNESRE RN EE PR Y, A 5
R — R A A AR DL Gy F A W 2 T R AR
1, B B S 04 TR R BIL R, LI I AR Ak B BR
PR FAS R XA () A A4 9 4 D 1 B 2R L
PEHLS AT XK e & R X N AT i 5 APtk
PR AR K AR AT b R R 4R S R
Mr, G5 R N 3 B,

SIMTEE T BoR . DAY T 4 R 0 B B AR Ok
B LoRERN S FAEY X Pb Zn Cd, Cu F1 Cr Wil
FEAAERRNESR, B4R Pb Zn FEAHY KN
SN L U ROR D S o A, R W
fil. E&JE Cd EFHENBRRE L, BIEMNE,
YR Pb Zn & & KK Cd Cr Al Cu, 3
WY AN ) Ay R 2 [) — oA 4 % AS R 2 4 DX [
—ANEE A JE T R MW BN — R, — Ty T S WA
YA B (R O — 7 T s e T 4 D X AR A 1Y R



192 woHT OB % %5 %
3 ZHAEHETREYDESENRE
Table 3 Heavy metal concentrations in plants naturally occurring
in the Lanping lead-zinc tailings (mg/kg)

T P Fh B X A Ph Zn Cu cd Cr
% - H R4 856.32 1.897.33 10.68 21.05 5.32
R EHB 53 1 864.21 3 659.57 17.66 28.40 10.55

K% Hh bRy 1 305.66 2 566.07 12.22 19.74 8.69
U EB 4 1775.05 3 255.98 20.57 30.38 10. 11

ik LS B i 1120.24 1530.83 15.27 15.02 8.55
bR EB 4 2 057.66 2 548.65 38.54 48.96 19.32

K% Hiy 3B 43 983.21 1754.58 12.58 16.18 7.88
R EB 4y 1 545.55 3001.51 41.20 39.54 21.24

FEH I H 4 384.12 1.398.98 12. 64 10. 60 7.65
R o 1441.14 2 653.35 20.33 40.14 24.34

Kk B 1% 324.25 1212.31 11.94 14.30 8.44

iR &Ry 1 384.01 2 755.16 24.55 53.33 31.21

N I H - E4 268.77 857.65 2.64 9.22 4.38
R EB 4 901.11 1387.91 8.12 15.47 14.57

Kk [ EB 4y 324.25 809. 30 5.44 7.04 6.65
R R 4) 983.32 1 580.41 11.05 13.22 15.52
P I H 4 1113.57 1.807.42 6.52 50. 04 15.67
R EHB 43 2 118.07 3 004.51 19.52 105.58 30.89
Ko Hh b EB 5y 1022.35 2 085.37 6.91 65.83 11.55
H T #4 2 355.06 3904.15 20.33 116. 81 34.28
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Table 4 Transmission coefficient ( shoot/root) of

heavy metal transport in plants

B X R LGRS Ph Zn Cu Cd Cr
% 0.46 0.52 0.60 0.74 0.50
AT 0.54  0.60 0.40  0.31 0.44
I SRR 0.27  0.53 0.62 0.26 0.31
I, 0.30 0.62  0.33 0.60 0.30
I 0.53 0.60  0.33 0.47 0.51
0% 0.74 0.79 0.59  0.65 0.86
ik 0.64 0.58 0.31 0.41 0.37
K SRR 0.23 0.44 0.49 0.27 0.27
A 0.33  0.51 0.49  0.53 0.43
R 0.43  0.53  0.34 0.56 0.34
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heavy metals in plants
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