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Heavy Metal Contents and Enrichment Characteristics of Dominant Plants in a

Lead-Zinc Tailings in Xiashuiwan of Hunan Province

HE Dong, QIU Bo, PENG Jin-hui, PENG Liang, HU Ling-xue, HU Yao
(College of Horticulture and Landscape , Hunan Agricultural University, Changsha 410128, China)

Abstract: The key of phytoremediation was researches and selecting of dominant species in the lead-zinc tailings. This assay analyzed
the amount of heavy metals, and the enrichment and transporting features of heavy metals, such as Pb,Zn, Cu,Cd and Mn, in the
dominant species in the district, and then we can select the pioneer plants for ecosystem restoration of the area. Results showed that
there were 40 species of higher plants, which belonged to 40 chasses and 22 families in the area. And we selected 15 dominant species
by heavy metals. Among these dominant species, the content of Pb in Ficus tikoua was 4. 01 times higher than that in other plants, the
transfer factor( TF) was 3. 91, and bioaccumulation factor( BCF) was 14. 4. The capability of TF and BCF of Ficus tikoua was high, so
Ficus tikoua had potentials in phytoremediation of heavy metals in polluted area and its enrichment capability of Pb was worth for the
further research. Apart from Ficus tikoua ,other 14 kinds of dominant plants had a better tolerance in metal pollution in tailings, and
they can be used as pioneer plants of ecological rehabilitation in lead-zinc tailings in Xiashuiwan.

Key words:lead-zinc tailings; heavy metal; phytoremediation; dominant species; enrichment
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27°44" ~29°47" ) (i T rE A W PE AR M PE R, JE rh
AT 2R KRR A, AR IS 16. 7°C, AE R K
1421 mm, LW 270 4. ZHX AREER
I AR TR AA ARSI E SR T R AR %
FAF. NOKIEHL BV 0 YR O IR
F13K1 0007 t, {7 A m 4 o — 1. K Ay BRI
FERBRA R AT Al ts , Bk ke T/ H RIS Y F
BRI R R KIS B e AP 514 000 v, BRILXF R
KB XA BIR B2 R G2, e R B b
200 H , HEYVERED RRIRWIN 65% A B bR s
iKE]373.0 m, B HERUAR K S ETE 38 m A4,
B ERERZA 4 x10° m* ',
1.2 BPAhAr 5 oRbE

HRYE DX R i HE LS 1 2 A 17 0, SR e A7 AR
SEHBT EF DX FAMEE 12 10 m x 10 m [
FETT  RIEAPIREAS 5 HHEREAS D SRR AR
Py EARY) S /NEAR RS RS
TS, BRI AR MR SR AR
LINELE. HIEHENIMEEAPRR 10 ~
20 em FJE I, 2400 g IBA TN 1 ARER
1.3 FREIE ST

FERE S FH 25 08 /K e, SeAE 105°C A% 30
min,80°CHET BERE £ F. A RESERR 2 KT, 1
T, DU 433 37 B, R 5 FH I o F 8 A K, 4 il ok
100 H W i, AR 5L 5 T IeRE 5 4R 0k
Y ZINGIE] A

THAR S AR . LSRR SR ] ICP-AES #5l
E'"'Mn, Pb, Zn, Cu, Cd EHEGE LR S 2.
J S AR IE SR BT AR A AR B | SR Excel
2003 PEATEEALEY,

2 HRE5HMH

2.1 YRR

LR FE PT IR HE S LA AR ) 40 i, )8
40 J& ,22 Bl HAPORARL 7 Rl (5 17.5% ) ; 3Fk 4
Fi( A7 10.0% ) ; ERH4 B (5 10% ) ; FRF3 F(h
7.5% )5 #PaRE3 M (di 7.5% ) 5 BRTRE2 A (A
5%); BRE, SERRERE, BREE, R, 2R B
Bh, HrRl | pERER RECRE, BaRh, 24
BE MERRIRL . SRP BUREE, WOERE, BRI AR
B 1 Bl 200005 2. 5% . T /KIS R E XA v
PIFh IR 1).

FHER 1 AT, B0 B 4 v 5 22 BE R I P 34
YA 15 B, /N R i%E ( Conyza canadensis ) . 3K

( Miscanthus sacchariflorus ) . %) F& B ¥ ( Setaira
viridis) | 1= ¥ ( Dicranopteris pedata) . £ Bk A ( Rhus
chinensis ). Bk ( Pteridium
Latiusculum) . 5535 ( Glochidion puberum) . HiA{AE
( Ficus tikoua ) . U ( Artemisia argyi ) . A 3
=~ S ( Caesalpinia
decapetala) | E%Mg(Nephmlepiscordiﬁ)lia) =
(Miscanthus floridulus ) , %R 1E ( Lonicera japonica) |
Laniil ( Vitex negundo var. cannabifolia) & HpER
YA 11 B i 73% , U B FA R )0 T KIS B
JEW 25 TR A ik 3 17 RE ), LA R Y T
PRV SRR YN & A, 3 AR S S
1, BT RAE R b 122 B O 175 G W 3 v 1) b 5 o BE %
S AR A B R 1 4 R T

2.2 WIXEFEH I E SR TR T SR

WSE BT R KB R RN ES R TR & &
(FR2), 85 R/ERW, TAKEBREY JFE - IR Pb,
Zn, Cu, Cd, Mn -3 & & 735 K. 93.25,
224,44 18.47,18.92 276. 14 mg-kg .

5 T R LR, X
F1Ph, Zn, Cd WFE AR 3.1, 2.3 A1 146.5
F; SAETHEN R EX I+ P, Zn,
Cd MFHI & RmE 1 3.5, 3.0 F1195.0 f5. # 0L, 1%
X+ 325 Pb, Zn, Cd % 3 FOCEIG Y50 ™ E.
WFFEIX /Y Ph Zn, Cu, Cd, Mn 595 & 3%k £
e, T ELAR A AR, 36 2 A i, A8 S R ECERTE
409 LA b X UERAIZ R AT P o 4 15 AR R =
AR S FKIEH AR L R FE S
IEFRE R Jilm s
2.3 fLH WA E AR R

X 15 MALEAE W KR ANRY Zn, Pb, Cu, Cd,
Mn (9 & BEATINE (3R 3) , 45 R R MW 1A N
Hema iy LD E SRS R EEAR —
B, OB T E R B S R RE S R SR
E R AFAE A DG, ) R N IR R ) B 4 S
B - 9 b E 4 R S i ARG g m, pE R A R
CHK[18 ~21] —3. —BHYMIER EL)R S
w H:Pb 0.1 ~41.7 mg-kg™'; Zn 1 ~ 160
mg-kg™'; Cd 0.2 ~3 mg-kg™'; Cu0.4 ~45.8
mg-kg™'; Mn 20 ~400 mg-kg™'. 15 FhiL A
o, bR M 14> Ph S BB AR 14. 4 £, ULEH
Mo AEAE X Ph A R SR A AR RE T, i A AR
AN P, Zn, Cu, Cd, Mn & B LEIE
(RN N A R (WD I P2 s R S o/ S B VA =

aquilinum  var.

( Imperata  cylindrica ) |
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Table 1  Composition of main species in the mine tailings area of Xiashuiwan

4 T4 (¥ a4 A g ZE
INRE Conyza canadensis HE HIE R G Soc
ZEAR Cynodon dactylon FLERE} VIR H Cop2
IRAEE Bidens tripartita 355 WEFE R G Sp
£23 Miscanthus sacchariflorus RAF 1% Th Cop3
MR TR Setaira viridis ARAF TR g G Sp
PN Rhus chinensis ERRE AR Ph Copl
A Dalbergia hupeana HRk W G Sol
H3F Imperata cylindrica ARAF M & Th Soc
BT Glochidion puberum Kk BWTIE Ph Copl
TEF Dicranopteris pedata LSyt THE H Cop2
NAEH Serissa japonica PEER} NAEE Ch Sp
i3 Prunus mume TR B Ch Sp
Y Aster tataricusL 3P )8 G Sp
B Ficus pumila E=y3% 7~y Ch Sol
SRAE Lonicera japonica BAF) BAEE Ch Cop2
LALATA Nephrolepiscordifolia B A WG A L H Cop2
T Rubus corchorifolius R BHTR Ch Sp
ad Boehmeria nivea R d 9 Th Copl
Liape) Broussonetia papyrifera B Ky I Ph Copl
HAtAE Ficus tikoua B ¥l H Cop2
[ e Capillipedium assimile RAFE) BT H Cop2
SRR Oplismenus undulatifolius KARE RAE R G Sp
KR Eteleeria evelyniana AR g Ph Sp
AR4E Lespedeza cuneata o AR H Cop2
YIASEEY:A Rubus tephrodes Hance Rl TR Ch Copl
g2 Patrinia scabiosaefolia W W & G Sp
HE Artemisia argyi HE R G Cop2
8 by L Commelina communis S 3 B R S B 5 G Copl
Py Caesalpinia decapetala 5K =R Ph Sp
A= Coriaria nepalensis BEF LEE Ph Copl
Lawil Vitex negundo var. cannabifolia ThHE R R Lawiill Ph Cop2
AT Miscanthus floridulus RARL g Th Cop2
R Pteridium aquilinum var. Latiusculum WRE W H Cop3
e Phragmites australis ARAF FEE Th Copl
R Toxicodendron delavayi ERRE #E Ph Sp
V47 Lygodium japonicum W4T R W41 E G Copl
Ttk Toona sinensis TR ThEE Ph Sol
BHIR Justicia procumbens BFIREL BIKE Ch Sol
FEhE Trachycarpus fortunet FE e RE TN S Ph Un
W Pueraria lobata HRk s Copl

1) Ph: &1 2E45 %) ( phanerophyte) ; Ch: Hi_F 2E45 %) ( chamaephyte) ; H: #i1 2EF5 4 ( hemicryptophyte) 5 G : b F 2EHE4 ( geophyte) ; T: —4FAAH
Y (therophyte) ; Soc: 22 ; Cop3:fRZ; Cop2:%5; Copl: 2 ; Sp: EF; Sol. /MM 3; Un: Bk

%2 TABETELIEELEEE mgks

Table 2 Heavy mental contents in the mine tailings area of Xiashuiwan/mg- kg ~!

GiitHA Pb Zn Cu cd Mn
SN 479. 66 355.02 31.13 42.78 479.34
f/MAE 39.6 73.79 7.34 3.53 98. 46
S 93.25 224. 44 18. 47 18.92 276. 14
AR SR % 131. 17 44.09 41.95 77.94 59.90
FEAL A 12 12 12 12 12
R4 -3 1E 29.7 94.9 27.3 0. 126 459

EE Rl 26.0 74.2 27.3 0.097 538
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Table 3 Concentration distribution of heavy metals in plants/mg-kg ="
HPIFhE AL Pb Zn Cu Cd Mn
INEE Hh 1B 7.55 82.70 6.61 2.38 107.79
iR HB 4.20 49.29 10.23 1.34 61.91
Hh 1B 3.26 53.00 6.64 0.28 100. 88
3k
iR HB 3.31 56.58 15.42 0.05 26.81
e g i] 7.47 52.46 10. 80 0.37 157.61
L oL
iR HB 5.00 69.52 18.06 0.45 138.32
e Hh 1B 4.22 48.59 4.85 0.06 225.61
) iR 6.31 15.24 4.14 0.04 60. 15
A Ho 3 15.35 84.35 5.83 1.75 40.20
. iR 7.75 4.24 2.73 0.28 36.58
W i 1B 4.83 32.64 6.90 0.02 127.94
R HB 6.91 14.31 4.48 0.23 43.00
1l 10.25 48.18 5.21 1.57 228.23
T Hb
3T 35.53 47.32 5.45 2.46 229.01
AL 3 169.23 46.32 6.78 2.41 65.39
B 11.74 30.26 5.98 2.95 20.89
e il 6.80 72.98 13.20 2.29 11.05
e Hb L
B 4.10 47.99 5.26 2.87 76.38
g 1l 4.14 20.35 5.23 0.51 64.77
e Hb L
B 1.26 40. 65 5.74 1.59 23.93
S H 3 2.40 78.15 4.87 2.05 44.77
B 15.92 20.54 5.19 0.15 5.44
B AT i 3 6.55 46. 46 6.07 0.88 24.86
B 30.35 73.93 9.38 1.54 36.35
R 3 3.77 43.08 4.48 0.72 27.11
[
R HB 0.75 54.33 3.21 0.20 116.82
S o B 3.81 45.41 7.72 1.20 52.10
' R HB 2.29 34.58 6.75 3.59 26.52
e M |8 8.56 88.20 3.73 1.04 10.98
) RS 3.59 29.82 3.31 1.42 11.44
2.4 (RPAEYESIRITR IS 5 EERE T AR, gk, I BIRR WEL A B

¥ 280 (transfer factor, TF) , RIAE Y -5
b PR 4 S 1 A LU AL, IR A 0 4 S
sz he >

MTF KT 1 B, U WA )RR A8 T 8 43Wi ii
ITC R Faz B M b3R5, DT 3K 21 1l R #5%  Fh &
2 TR Y R R WA, P R P e R B PR AR . FE—
SE 2 SC AT TR 2 IO O ORI B2 5 e 3%
MTF /T 1 Y B S AR AL b B
O STt N U N R S e S il ki S

M4 R /N 3% MR E | kAR it
R T AR ORISR 7 REY) Pb HR R AL
KT 15 /NRGE, 253 R Al | L A
X nS, AR ISR 9 FEY) Zn B R REOR

TEET FEY Cd B RBORT 1 15 H | K
ARLHIAE . 5 RO SR ORISR T R
Yy Cu BOFRE ZBORT 15 /N, 3k MR A
TR ERROK | HAEIE | O B8 BEAESE 9 Fh
HY) Mn (R REOKT 1. 76 Pb, Zn SRR
ETEE AP X, rTE ] Pb Zn $65 RECER K F 1
AN K | R MRS | S ERAE | 41355 5
2 LW T A

& 4E Z 80 ( bioaccumulation factor, BCF) , RIf %
b BV s R i 4 R A Y F A, kA
TP 3 rp B 4 Jm T R I R ARBE T, BTN
HiY) & 4| B s bRz —. BCF KT 1
F, AR e Ay i R S R T H AR K
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(1) HEPREE rh ) 4 R T R A, Pk Se R 4 T
DHT R SRS MEERE. R4 TLFE N
HOALAEXT Pb /%) BCF B3R E] 3. 91, 411X} Zn ) BCF
353 1. 19, 35X Mn #9 BCF {Hik 3] 1. 54, Hb Atk
L HEFRFT 3543 3% P, Zn, Mn (9 BCF {65 TF

(HIIRT 1, LB HBAA | 450 . 5550 5%) Pb | Zn
Al Mn HESRIGIERERE S M EHERES. W HF Pb,
Zn, Mn {55 B IX I AEBBRE. 15 FEEHE Y
X Cd, Cu B BCF {HI/NT 1, R LAY Cd |
Cu M &R 1E.
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Tabel 4  Transportation factors( TF) and bioaccumulation factors( BCF) of plants for heavy metals

Cd Pb Zn Cu Mn
=h BCF TF BCF TF BCF TF BCF TF BCF TF
INRGE 0.67 1.77 0.15 1.80 0.68 1.67 0.28 0.64 0.22 1.74
#x 0.05 5.21 0.04 0.98 0.34 0.93 0.25 0.43 0.26 3.76
)=l 0.06 0.83 0.09 1.49 0.33 0.75 0.41 0.59 0.41 1.13
TH 0.01 1.37 0.06 0.66 0.32 3.18 0.15 1.17 0.51 3.75
KA 0.30 6.31 0.34 1.98 0.56 2.09 0.18 2.08 0.09 1.09
BR 0.01 0.07 0.07 0.69 0.21 2.28 0.22 1.53 0.29 2.97
BT 0.27 0.63 0.15 0.28 0.32 1.01 0.16 0.95 0.52 0.99
AT 0.57 0.81 3.91 14.4 0.62 1.53 0.34 1.13 0.13 3.13
Y 0.44 1.54 0.17 0.48 0.64 1.11 0.79 0.71 0.02 2.23
SES 0.02 9.19 0.02 0.93 0.15 1.49 0.43 1.49 1.54 4.29
=5 0.06 14.13 0.04 0.15 0.25 3.80 0.66 0.93 0.42 8.22
LT 0.03 0.57 0.13 0.21 0.16 0.62 0.69 0.64 0.23 0.68
o 0.02 3.66 0.07 5.05 0.14 0.79 0.51 1.39 0.25 0.23
S 0.28 0.33 0.08 1.66 0.61 1.31 0.39 1.14 0.11 1.96
Lagil 0.24 0.73 0.19 2.38 1.19 2.95 0.18 1.12 0.02 0.95
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