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Abstract: A study was conducted to investigate heavy metal contents in dominant plant species and their associated soils in
a Zinc-Lead mining area in Ganluo County of Sichuan Province. Contents of such heavy metals as Pb, Zn, Cd, Cr and Cu
were determined in 13 plant species in order to assess their potentials in phytoremediation of heavy metal polluted areas.
The study revealed that soils of the mining area were highly contaminated by Pb, Zn and Cd. The Pb concentration in the
13 plant species was over 10 times greater than that in other plant species, indicating their potentials in in-situ remediation
of the heavy-metal contaminated soils. Among the studied plant species, both the highest transfer factor (TF) and the
highest bioaccumulation factor ( BF) of plant species 1 were greater than 1, and this species can be designated as
hyperaccumulator. It can be used in phytoremediation of contaminated soil in mining areas. Pteris cretia Linn. var. nervossa
(Thunb. ) ching et S. H. Wu, Clinopodium gracile ( Benth. ) Matsum. , Anemone tomentosa ( Maxim.) Péi, Erianthus
rufipilus (Steud. ) Griseb, Conyza canadensis (L.) Cronq. and Solanum surattense Burm. can accumulate Zn. Cd
concentrations in C. canadensis and Eupatorium adenophorum were 17 ~ 61 times higher than that in other plants. In
addition, both TF and BF of E. adenophorum were over 1 for Cd and its absorption characteristic of Cd is worth further

research.
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WAER NP EEE N BB A LR K EFRHE T B M B HR (YA B AR ) B4, R
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P55 X EF AR TN TR T T —E KB, Bug 7T —2 g 12,

PRI, A G T ) HE B AR AR X £ 5 A, SR Y e X AT TR
WL TRBHEYNESR S BRI SHA L RES B SR EMNXR, NP HEYNEL B £
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1 #R5HEE
1.1 7 XH#EA

B LU H & B AL PO [ PEREFR, 7 F 7R 48 102°27'38" ~ 103°01745"; 4t 45 28°38'24" ~29°18'32", HIKE
W BEES S IR F, S8 SR 150 7 o 88 EeE 2y, 52 +42— 2E4
HEHZ S .

H Vb A O ) 1] 2 VG 5% [ T R v SR U ) LU b R P R SR, EEA R AFE TR E
BEW, IBFERE/N, HEZER,FEERIR 16.2°C, KRBT, FENES, W40, 5 F H BB 1661h, 45
SERIFEK & 880mm, 2 4E TLFRH 326d., BEPNILATERAR VAARGES , I SR (7R Ll e A H SRR, BE N B =
VPR 4288m , B2 A 570m , A% 5 2 3738m,

1.2 BRI
1.2.1 BphhfsE 5k

RIS XA E RGO, 7351 2006 424 558 AAE T HREET XASKHE, TR TIXANFEER
SRAERE , FFoREE T 55 R K AHR A K 138 (0 ~20em) , ZAEYFI 45K EE 3 ~6 #E,

1.2.2 Y B A3 S 5 T

FEYIRE S0 0 b b 305 0 T E43, SE R B Rk b T, B 258 Tk e 80 CEIBM EIEE P ),
TR TEHIRE ; T3 B R XT B4 L 0

TR i 55 33 28R RO I i X i (USEPA. Method 3050) , AAS YA & R+ ¥ H Pb Zn (Cd Cr
Cu &,

2 BRE5SW
2.1 §XAEGHE

TREIET XNRAEY EEUREA R £, BB ERMIWER, @20, S5 7 HA 13 R EHEy
(R DAE#E—B 0 FhE, R 1 ZERRIHIERE WY X LAY G, /RS A Y AHN B 5 B
B E SR EA X,

2.2 B XMHEHEYENESBITRS R

XF 13 FLEAEMAEN K S MELSBEITTREMSBEATEREH(E 1), RZE AT XA LHMEY T 1+ EE
SRR E RIELE R . LRI TEYMES)E Pb.Zn Cd Cr.Cu &S T —RHEY, #5512 Pb.Zn,
CAMEE. 5—BEYWHWIEH &5EOMHHHE(Pb0.1 ~41.7 mg-kg™';Zn 1 ~160 mg-kg™';Cd 0.2 ~0.8
mg-kg ';Cr0.2 ~8.4 mg-kg ™' ;Cu0.4 ~45.8 mg-kg™ ") , i LRFEY) b — A 9 Pb & 8K 10 ~269 1%,

O X FHAASER[EB/OL]. http://sd. thnet. gov. cn/star/3-shengtai/2-03. htm 2005-06-23.

http ://www. ecologica. cn



2022 E oA ¥ W 29 %

In HFRER1.1~91%,Cd SRR 1.4 ~61 5 YA ERRBERS S BRAR 13t B350, /N K& SITRBEEE
B, AR R 2 2tk Cr S BEEFHEAZN, HRYBEFSER BERESHET g, ]
FHAESHEFIRTSERATEN &8, HRWEERERZN.

AT , RBBR FEY | A XEESR KK RS N KRR A T 7 A AN B Pb S BIRT
1000 mg-kg ™", iRt T B AP HOIG FARAE ™ o 940, BB T BRI RIS 2R L (O ARES P SRS TR
b KBS ILR FTBBIEIE 3 L3 Pb & B T 1000 mg-kg ™', LU 13 FMEHEYIH B A% Pb TR
HEWE R E RS (G — B M5 .

®1 FLAYXERBEMIAEAEN

Table 1 The plant composition in Chipugou mineral area

Gi's . : B2k #
No. FAIFHE Plant species Emily Life forms Ahi?ance
1 BB B Sambucus chinensis Lindl. ZAF} Caprifoliaceae ZAEH: BEAR B W HEA Cr/sub-Ph m
2 ﬁiﬁitﬂ;i:::: ;J HI]_;]“;:I ervossa JKUE BB} Pteridaceae LAEE R Cr I
3 T B Senecio scandens Buch. -Ham. ex. D. Don %jP} Compositae LR A Cr 1
4 %1 Plant 1 HlH-38; Onagraceae LA R Cr I
5 X3 Clinopodium gracile (Benth. ) Matsum. JBIE Rl Labiatae LAER A Cr I
6 Kk B Anemone tomentosa (Maxim. ) Péi £ H P} Ranunculaceae ZAEHE B Cr m
7 K FHi4 JLIX, Ainsliaea henryi Diels %jP} Compositae ZAEH AR Cr 1
8 RESF Erianthus rufipilus (Steud. ) Griseb ARAP} Gramineae LAEHFEA Cr 1
9 /NK3% Conyza canadensis Crong. %jP} Compositae —AEHEEAR T I
10 8 MFRIE Rumex hastatus D. Don #Pl Polygonaceae ZAEH AR Cr m
11 %825P% 2% Eupatorium adenophorum Spreng 357} Compositae ZAEE AR W HEA Cr/sub-Ph I
12 $THkwifEAE Anemone hupehensis Lem. FHE#} Ranunculaceae LAEHFEA Cr 1
13 4:3iF Solanum surattense Burm. F. #iB} Solanaceae LA R A Cr/sub-Ph 1

% 3 T;—4EH: BIAK therophytes; Cr: Z54E4: LA cryptophytes;sub-Ph; WW# K sub-phanerpphytes; #: I %" Dominant; [ £ & Abundance; I
H U, Frequent
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Fig. 1 The concentrations and distributions in dominant plant species in Chipugou mineral area
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FEEZ O SRBERNEEEE . TEE Y | ARG KRR KEERJLR RS FD 6 Cu B
R B RS R AN o (B R R BB E R R E SRR ER,
2.3 FREIJESREREGE

X EPRBEENAEA KL, PRPESRSRER ALK 2, 6 RELH HHH Pb S EX#
T IR R T RARE 350 mg-kg ', BRRAE S 3 LISH, HARRE R S BT TER T L3RR & = RhrifE
500 mg-kg ™", A A KGHERAR R R, BRSO TR R R SRR ML A K. Zn SRR
KAE R 1 RABE HIIRER AR 300 mg- kg ' Sh, KR T = ARk B AL 500 mg-kg ™', Cd
R T =S 1.0 mg-kg ™o Cr FRBFRMTARME. Cu & A RPER 4 B T HhriE 100
mg-kg ™' o SHHTEEREM, FREEF X Pb Zn Cd {5HVE, N HI A EA Cui5S.

F2 RE[THERBLER
Table 2 Properties of soil samples from contaminated sites

LR Pb Zn Cd Cr Cu
sy 04 i Omanic (mg-kg™!) (mg-kg™!) (mgrkg™) (mgekg™)  (mgokg™!)
No. . matter B & M &

peaies (%) Total Efrff:(table Total Efrff:(table At Total Bt Total A8t Total

1 1 7.69 3.6 926 373 208 35 2.5 54.3 33.3
2 5,6,8 7.53 7.3 8349 1759 2796 122 9.4 54.2 61.2
3 9 8.11 2.5 22724 2057 25459 895 66.5 55.3 193

4 7 7.87 3.4 2089 952 560 129 4.1 62.9 45.9
5 4 8.92 0.4 1784 495 2876 344 10.3 64.2 33.0
6 2,10,11,13 7.85 6.7 13552 4628 5726 146 40.9 42.6 55.9

2.4 (RESHIRY LA T ARG R MEGIE 5 B AT am w0 oco 8Cr mey

HYERNNESBESES T ENELSRSERE
BN, @t RS AT X EHEPESBESEN
WEsmth, 2B T LENELSR IR, A T#—F
RBP4 R B RE I B R AT T iR
PPN ESRNEEZRBSEERR AR ERES S w e ey
B REOR R , RUVEY) N A E 4R s MR lkaE Hi#IF% Plant species
JbR ERILE 2 ~F 6, EidEERMEHER T —

B AT ECEE, RIARFERILRAI A3 T AR Pb A gy 5 The wansfer factors of heavy metals in dominant plants
Berp RERBOF AR E 8 L35, B THLHRE

o R e AT B VE R, ok B3Rl + 3 Pb TR S B BB BB RKE R
TRIE BRI RN S 2R 22 R A A e A AR R Ak ([ e ) AV FE R K B E - 48 P ) P, i/ Ph 7E 18
B SRR , B 1L 2R 0l RS R TR B AL xR R BT ZS & R T R 15 e o R B & B

HIZ R TF
S = N W A UL o

5 O Hb_E#B Aboveground part 4
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& 3 =
) &
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L P
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Fig.3 The bioaccumulation factors of Pb in dominant plants Fig.4 The bioaccumulation factors of Zn in dominant plants
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1 %f Pb, 25223 Cd, W EA KBNS MEERE S, B X 14 Pb .Cd 15445, Fr LMY 1 552X
FEZEEADBE T EAE# PR,
3 itig

YFELRITEYIEAEY WS E PR RN 8 SO = A VR, A4S X 40 O 25 4 ) B
IR DA R B e B e HAL ) L TR B TR . RBEE SR 15 Y 13 rp AR KRR, 8 &8 I U Y ER X AR 3
Y (JCUBRHERIE AR DY) , ARRABES B =ENBTEEEA, TRSEKBEKERSEES
& B3R R BT IR B AR B A R AT R S5k K EE SRR H IR & SR Y) , R B 48 i v
ML . (H2 , Rt &R MR B AT 2 (] R AR, U 447

5
= B 4
) & 3
& & 2
& o &
= | o
- o
el 0
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HHFh K Plant species
ES Y B Cd Cr i Cu fE 4 RE(BF) E6 MY T ER Cd.CrHl Cu 55 RE(BF)
Fig.5 The bioaccumulation factors of Cd, Cr and Cu in aboveground Fig.6 The bioaccumulation factors of Cd, Cr and Cu in underground
parts of plants parts of plants

LZEMTIEEYEANES R SR, AU AREYFRNE SR QR EREHEER . TEE
WA S KA LA ITHBEAEAL AT/ Ph B IgRE T — i 10 5L, s R %> 1, BFENT X
+ 3 P IS YEE MR E KW AT A B AR R — 2B g . TEA RS I Pb TR A
Yy, LHERB BRI  IRAR & BRA T 28T,

MEMENESR SR K ERBMELRL3 MEIKRE, Y 1 1 Pb &R 1EH By 2409
mg-kg ™' ARERN 2238 mg-kg ', B —RAEY IEF SR 58 £, I HH b EES A B R TARES & RS RECR
T 1Hx 3% P TRIEER BB AT 1, A% T Pb @ EREWNERIFE. AP 1 ——FEIEHN,
K AR NG E YR RIS, a8 AT 7 A — 2 5P , L, WA 1 s SR EE I 5 B R R 1Rt — 2
ML, 25522 it LR SARERNY Cd & 845 48.5 mg-kg ™' F113. Tmg-kg ', 5— At Cd &
FLE, TE A 61 4, HoAkm RGN AR B R RBUIRT 1o IR 2R Cd Tz BE B, (HoR X
3| Cd & P FARE 100 mg-kg ™', AIFERIERE Cd 15 YR M SC Y, X TRZEFE 2R TAEY
NBYIF, BT AL AR HSE PR B T B B 2 R T 2 W A 220 . XSS B ] TR R 37
oA SRR, RER AR R A OB 2 28, IR BIAR KK R AR 15 Y T
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