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Potential of Accumulation and Application of Domlnant Plants in Lanplng Lead-

zinc Mine, Yunnan Province | * ~ v i \ vV

ZHANG Long ZHANC Yun-xia' SONG B(}f..r?’* {’VU Yong’ , ZHOU" ZI Zydng' } y
(1.%€ollege of En"vu:onmental Science and Engmeenng, 'Gmhn University of Technology, Guilin 541004, China; 2 Collaboratlve
Innovdtiop Cengfr for Water Pollution Control and Water Safety Guarantee in Karst Gu1hn University of Technology, Gullm
541004 , Ch1nd 3. College of Earth Sciences Gulhn |Uniyersity of Technology, Gu1hn 541()04 China)

Abstr‘act uA field investigation in the abandoned lead -zinc rn1nes 1n Yunan Province was conducted to assess the accumulation potential
of domlndnt plant®species and six heavy metalgsin mine soils. E.Lghteen types of plants were selected for the analysis. Local plants and
soil were sarnpled and analyzed for cadmium (Cd), ch¥omium (Cr), copper (Cu), nickel (Ni), lead (Pb), and Zn (zinc)
concentr{itlons. Bioconcentration and translocation factors were calculated. Cluster analysis was performed to calculate the accumulation
potential. The results showed that all dominant plants (18 species and 13 families) were herbaceous plants. The content of heavy
metals in these plants was higher than their normal content in plants. The above-ground Cd content of Corydalis yanhusuo, Carum
bretschneideri, and Picris hieracioides reached 62.29, 76.49 , and 85.09 mg-kg™'. The bioconcentration factors of Cd in these three
plants were 0.57, 0. 58, and 0. 66, and the translocation factors were 0. 89, 0.45, and 1. 48, respectively. These plants have a strong
ability to absorb and transfer Cd in soil; hence, they have the potential to remediate the Cd-contaminated soil. The above-ground Cd
content of Euphorbia fischeriana and Cynoglossum amabile were 0.46 mg-kg™' and 0.23 mg-kg™', respectively, and the
bioconcentration factors were less than 0. 01. These two plants accumulate low levels of heavy metals and thus, are suitable for growth
in high altitude areas of Southwest China. They are considered economic plants for safe use in Cd-contaminated farmlands and have
high application value. To protect the ecological environment of the mining areas, the other 13 plants having good tolerance to heavy
metal pollution can be used as vegetation restoration plants in mining areas.

Key words :lead-zinc mining sites; heavy metals; enrichment coefficient; transfer coefficient; cluster analysis
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Table 1  Composition of dominant plant species
=R/ RN B & ERCEIR
B Artemisia indica oyt =1 Cr
FESAR Corydalis yanhusuo BIERL HHE Cr —
IML3% ¥ Sambucus adnata LR} Tﬁ%*!ﬁ - -~ |
LT Stellaria vestita GrTE %%E e C_,L“-"r:.“. i
B Euphorbia fischeriana —~ Kk Kk E f C1 .
ST HE Juncus effusus L TR S o
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FEEZE Picris hieracioides { ZE} %é%ﬁ ‘ B - ,.‘_‘,s""‘
E1423F Cynoglossum antabile L R BRI tE | Er .
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MR SR S A S A, B X L Ph
Zn Fl Cd B P& Smr i 59. 2, 89. 6 il 542. 7 £
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Table 2 Heavy metal content in soil in the lead-zinc mining area of Lanping
Eizta Cd Cr Cu Ni Pb Zn
KA/ mg-kg ™! 244.5 38.02 54.30 41.22 7425 18 620
% /ME/mg kg ™! 8.78 9.79 7.75 8.38 243.5 686.7
SFEH{E/mg kg ™! 118.3 21.70 20. 84 19.27 2403 8 034
FrifE2E/mg kg ™! 62.21 7.33 9.82 6.817 1822 4416
5 R A % 52.61 33.79 47.13 35.38 75. 82 54.96
ZHE TR/ mg kg ! 0.21 65. 20 46. 30 42.50 40. 60 89.70
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FYIHL 3 Cd, Cr, Cu, Ni, Pb Ml Zn &7
&35 B 43 51 . 0.230 ~ 85.09. 0.050 ~ 15.36,
0.326 ~ 20.67. 0.085 ~ 6.57, 2.48 ~ 215.3 #l
11.02 ~3650 mg-kg ™' HHh T Cd, Cr, Cu,
Ni, Pb I Zn & A2 A0 FI 53 5] 4. 2. 00 ~ 170.2
2.85~26.05, 4.06 ~41.91, 0.75 ~54.92 50.55
~5371 H1389.1 ~ 8104 mg-kg™". H rh A ¥ 1k N
Cd, Cr, Pb 1 Zn F&ZEK, Cu A Ni &8 1k
FEXTEIN. SR LU 45 5 4 8 7E A P i 381
S T L, SRR L AR 45 .

Pb, Zn, Cd I Cr TEAEMIIR N & 8w, BV R —
M A B E R A R i, — Y 0 R SR
S . Pb 0.10 ~41.70 mg-kg™', Zn 1.00 ~
160.0 mg-kg ™", Cd 0.20 ~3.00 mg-kg™", Cr 0.20
~8.40 mg-kg 'l Cu 0.40 ~45. 80 mg-kg™".

AR PR N T 4 J 15 i (36 3) A 3t b ok
G O 5 R A ) AR I A LR (A
1) ATLUE SRR | 5 S F B SEm 13 Cd &
RN 62,29 76.49 F185.09 mg-kg ™', 5 Cd
B2 Y I A Y L AE 43 0 3k £ 0. 62, 0. 76 FI
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Table 3 Concentration distribution of heavy metals in plants

EEJRE R/ mg-kg !

iEL?) g
’ A Cd Cr Cu Ni Ph Zn
KTt Hh 10.10 £0.98 2.55£0.08 5.77 £0.30 3.41 £3.55 15.68 +7.93 279.1 +0.68
R E 10.97 £0. 85 5.05+0.52  15.32+0.08 3.24 £2.08 56.31£14.19  389.1.+102.9
pr— b, 1358 11.99£10.63  2.671.351  3.98+0.592  1.11+0.5821 47.78 +47.61" "686d__,7r'#7i§_2‘.2
LR 92.77 £112.2  23.41.+#12.42  15.25£4.026  32.50 £31.05 1744.6 +677.1 3 63;;14555
. Hh 0.46 £0.03 2.38%0.13 6.77 £1.56 0.88 +0.15 1 4.91£3.10 1@9 1£61594
Hb R 2.00 £1.57 5.91£1.81 4.06 £0.09 121£0.23 1114.8£110.5 /56943 =139, 1
e Ho I 3.00£2.33  2.1620.16  9.60x0.58 [ 0.87#0.40 | 2.48x1.07 | 121)6.£70.89
AR 15.51 +5. 64 19.61’5.1‘8.3__5_; 21£0.32 [ #1.89+1.000 14,8:17.59  607.7 £391.9
e i L 27.02 +22, 0244 )5!73 £2765  20.67+1.17 7 5.370. 85 M3.8:71.23  546.0£278.9=" |
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