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The plant community distribution and migration characteristics of heavy metals
in tolerance dominant species in lead/zinc mine areas in Northwestern

Guizhou Province
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Abstract: The key of Phytoremediation depends on screening, identification and domestication of tolerance species and
hyperaccumulator. Choosed 4 lead-zinc mine areas as study areas in northwestern Guizhou Province, selected tolerance
dominant species of heavy metals by investigating community ecological with method of clustering analysis. At the same
time, analyzed the capability of migration and enrichment of heavy metals,which were Pb,Zn,Cu and Cd,in the tolerance
dominant species. The results showed that there were 22 species of higher plants, which belonged to 13 families 21 chasses,
in the 4 lead-zinc mine areas. And selected 9 tolerance dominant species of heavy metals, they were Buddleja davidii,
Artemisia lavandulaefolia, Artemisia annua, Stellaria media, Sonchus oleraceus, Saccharum spontaneum, Pteridium
revolutum , Anaphalis margaritacea and Equisetum ramosissimum. The transfer coefficients of the tolerance dominant species
which were more than one were Artemisia annua (Cu) , Anaphalis margaritacea(”Zn) , Buddleja davidit (Zn/Pb/Cd) and
Artemisia lavandulaefolia ( Cu/Zn/Pb/Cd). There was no specie which enrichment coefficients was more than one were

none. There were some special advantages in the Buddleja davidii,such as arid-resistant, great biomass and so on. Thus,
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taken Buddleja davidii as a pioneer of tolerance species for Phytoremediation in the lead-zinc mine areas.

Key Words: heavy metals; lead/zinc mine; tolerance dominant species; migration
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R1 HERFEUHARRABE

Table 1 The species composition and dominance of community

K 1 AF AR AR 2 AR RR ZARE R AR
Stud (PR (L) (L) (L)
uey Annuals Biennuals Perennials Shrubs

areas .
( Dominance )

(Dominance )

( Dominance )

( Dominance )

/J\Eﬁ Conyza canadensis
(1.42% ) EFHFF

K1 Chenopodium ambrosioides
(10.3% ) i# SR Mazus
Japonicus (4.08% )

INE B Conyza canadensis
K2 (3.71% ) , % 2% Stellaria
media (22.4% )

K3 Stellaria media
(7.52% )

Bk
K4 Stellaria media
(9.53% )

AT
Lepidium cuneiforme

(1.17%)

HE R
Sonchus oleraceus

(21.7%)

RIS
Lepidium cuneiforme

(1.59% )

TrE 3 Sonchus oler-
aceus (1.71% ) , B2
gl A7 3 Lepidium
cuneiforme (1.52% )

EHAR F 5 Saccharum spontaneum
(20.6% ) 7 & Artemisia lavandulae-
folia (8.67) . Bt EHH Anaphalis mar-
garitacea (16.5% ) . & W BR Pteridium
revolutum (16.9% )

TR T ¥ Saccharum spontaneum
(3.95%) . 1 X Erianthus rufipilus
(1.35% ) M7 Artemisia lavandulae-
Solia (4.73% ) ZIRT B Senecio lae-
tus (3.07% ) JH/A Taraxacum mongo-
licum (1.54% ) . BRIFR Preridium revo-
lutum (9.08% )

B 3E Artemisia lavandulaefolia

(20.9% ). ¥ % % Corydalis davidii
(4.48% ) .5 11 B Equisetum ramosissi-
mum (16.0% ) . i R T 5 Saccharum
spontaneum (8.70% ) . ¥ AL E Artemisia
annua (1.41% ) Bkt &5 Anaphalis
margaritacea (3.83% ) . K ¥ i B &

Pennisetum longissimum (4.45% )

FHRF B Saccharum spontaneum
(2.80% ) PR HL Pennisetum lon-
gissimum  ( 5.81% ) . D §i| %] Cirsium
monocephalum (9. 61% ) M7 X E Artemi-
sia lavandulaefolia (17.2% ) HEAEE Ar-
temisia annua ( 15.1% ) . ¥k & & &
Anaphalis margaritacea (5.30% ) | [Ealy
H Corydalis davidii (9.28% ) . & Tl R
Pteridium revolutum (1.42% )

KM Buddleja davidii
(18.4%) BRI Y Solanum
pittosporifolium (1.96% )

KA 5 Buddleja davidii
(18.6% ) \ = AERAH T Rubus
trianthus (9.95% )

KM AR Buddleja davidii
(25.9% ) J&55 Sambucus
chinensis (5.25% )

R Buddleja davidii
(16.3% ) AR 3 Solanum
pittosporifolium (1.06% ) JEHH
Sambucus chinensis (3.34% )

2.2 T IDXCE A S MR AR DA A i

AT LR e T 4 TR 15 S R PRE TP RE 68 A= A7, (EL & 0] R 465 i ) i 4 R R 2 18 Aol [ R oA A 7 ) I ) 22
ST H PR B v Y T ARL A X Y PR AR R ) R, R S G b O30 B PR R O R A AR R R B Y
TESRPRN R, T SR — 5 X T iR (AR HEA T O 3R B A5 R 45

BRI RE ARG A S s S AR A ShE AT 02800078k . AR LA PR S BEA D SRIEAR A3,
BE RIS AT B 257 5 ANk (CRISRCR Bl R V2 ) ROy BE B 2B (A TSR Y 4 B aE 10 ) X
FAHEE VPO R T, REEERILIE 2,

TET 5 RIS BLAR 3 JE I | 7 1 FH 08 20 P 22 S 50/ 0 | 2L 1) 22 5 D 8 P9 UL 7 (03 9 30 ARk 0 e
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Fig. 2 Hierarchical cluster analysis diagram of tolerant plants in different communities
S1 AR FFARE R (82 g Rit BEfE S3 S B2k S4 IR I (38 (S5 AL (S6 W HH R ST Ry Iy RL S8 S 3R 59 S Hh il 4 S10
NBAPR S11 A FIEEE (S12 DAl ATE (S13 O T-HDE S14 28 = 6241 S15 MR 75 (S16 Jyifi SR 7% S17 N L FITFF (S18 Sh/NEF S19
SRR ARATIE (820 D BFILE (S21 NS (S22 NHOLET

R2 TRBFESEMEENNBEELXS

Table 2 Classification of species dominance of tolerant plants in different communities

— Wi (R 8 s s A E N
Communities Threshold Highest Higher Medium Low
K1 0.51 ﬁgﬁ;ﬁ%fﬁggﬁﬁ E=i AN P ;E;[ EESKE S
K 050 eBEE ek gt i M g e
K 005 AUBEEIEE g s oMU R st e
K4 Loy RIS g e e ST RVE R T R TR R

2.3 WXEAmESESE

PR XL B B RO R 1Y & i, SRR A 288 B AL BRAL Y i TR R 2 R T )
KSR RS ATLUE N BT X i T A B A R R BLR, Hd, Cu o 14—
321mg/kg,Zn N 4282—7215mg/ kg , Pb A 7219—13729mg/ kg, Cd “k 32.2—97. 3mg/ ke,
2.4 VAPPSR AR

H BEA YA R 2B i o FC I L, 545 T i G Ja AR B (19305 Sl L K &R o0t H 46 e T P AL )
AR, HEA AL (DT XAEPEAR S EXNESEAAFERENRER, AP R E R & 52 Cu
5 0—24mg/kg,Zn 4 91.8—637mg/kg,Pb j 0—196mg/kg, Cd & 0—34mg/kg; M6 4 8 4 J& & &5 B J& Cu
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#0—19. 6mg/kg,Zn K 103—1171mg/kg, Pb &7 0—482mg/kg, Cd & 0—61. 3mg/ kg ; # 3 o & 4 J& 7 1= 40 7]
J& Cu "~ 0—34.9mg/kg,Zn " 196—1047mg/kg, Pb "N 15.4—568mg/kg, Cd "N 0. 561—14. 3mg/kg, (2) A[A
W DX [l — R AN [R) 25 B (0 4 8 A 25 S 0K . AR s B Ry f51) ZE 2T AR BT X, 2588 Cu Zn \Pb

x3

EHAGERRFHESESENS TAZESNER CFPIHbrER n=24)

Table 3 Multivariate Variance Analysis for heavy metals in lead-zinc tailing deposited ( Mean+SD,n=24 )

B*[X. Study areas

o
j:f;(b K1 217804 K2 Jed730 K3 HKIf K4 7K A
Honghualing Longchangba Maoshuijin Shuitangcun
44 Total Cu/(mg/kg) 307 + 142 321 +55.8 189 +42.1 114 +30.2
42%% Total Zn/ (mg/kg) 5457 795 5086 = 1181 4282 + 1439 7215 = 652
424 Total Pb/(mg/kg) 8796 + 6348 7991 = 2300 7219 + 561 13729 + 3886
4258 Total Cd/(mg/kg) 69.8 +31.2 67.5+36.9 32.2+7.77 97.3+13.8
F4 THEEDREBEMENESLESE
Table 4 Heavy metals concentration of tolerance dominant species
T *E%ZW HLDTARL Cu/(mg/kg) Zn/ (mg/kg) Pb/ (mg/kg) Cd/(mg/kg)
Study areas Species Organ
K1 i ik 6.12 310 0.00 0.891
it 7.09 865 40.7 6.43
R e £ ES 15.3 401 25.0 0.263
nt 8.68 305 20.2 0.672
LiEd 14.6 357 15.4 0.561
Bk ES 6.28 96.2 8.70 0.087
nt: 5.07 103 15.5 0.00
b7 itinc ES 14.5 346 38.1 2.40
t 9.77 397 482 4.05
it 25.9 350 523 5.97
K2 NGRS ES 24.0 257 32.5 5.85
nt 19.6 226 27.9 3.63
i 34.9 235 28.9 4.39
HER ES 0.591 91.8 8.92 0.00
At 0.35 177 19.2 1.28
i 0.00 196 18.9 4.23
Sk ES 0.72 175 7.04 0.63
nt 0.00 434 15.2 0.00
K3 KA ES 0.00 379 196 9.21
y 2.09 181 54.1 8.02
it 0.00 196 26.2 3.25
(EREE i I 0.48 134 37.4 4.12
i 1.12 275 58.4 6.92
Liga ES 1.30 257 22.9 12.1
At 0.00 585 219 21.0
Ui 0.681 254 20.8 8.12
K4 K £ 5 ES 4.49 498 177 3.51
nt 6.26 415 77.6 0.00
Ligtarn ES 4.07 637 96.3 34.0
nt 7.69 1171 390 61.3
it 1.32 635 193 14.3
HAEE e 16.7 267 26.3 0.00
nt 3.87 422 151 1.69
Ui 4.37 1047 568 9.06
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FREGE M Cd 7R AR b i & R 22 R AR T X, Cu TR B B AR > 25> Cd |
Zn \Pb (HEY A ZES RS0 BRI X Cu ZEA 8 B 19 HET i > 25 = 4R, Zn B9HESF 25> >0 Pb  Cd
HEFP R 22> i S AR KR X, Cu A9HERF it>25, Zn (Pb (Cd B9HEIF 4 25> 0
2.5 EEEIEREYEFT E 4R IR IR

AN TR 4 AR A I R AR 22 S R, e B R A (R b b 3R vh o 4 s 2 /AR AR b R R
i) RN H G RTEM - A (ZEr) RIERERE Ty, RBCBUR, UL BTAE Y IR N 15 R R RE D R, RS
TR RECR I (1) ZLARIAH™ X FIHR R0 DU R 42 J (9 5% 88 R/ T 1 BN s 4 s & IR T
HRFE , 7 4 J AR ) iy 1 R B 1 3/ s AL PR X Cu %48 RECHART 1, K i 6 5% P |
Cd AHBGRIFIZRES)  BOLETH X Zn BT RE N BGER, (2) G X, R EEX) Zn Ph Cd HFEES 5
BOHRT 1, S S RN G Jm AR R BIYMRT 1, (3) BATER X, R B sl 38 Zn Pb Cd 195
e TR, Y S X DR G AL RS RE ARG R o (A KR IXC B X O o i i A RE T R
5 BALHE U6 Cu YIERERE IR, Zn \Pb Cd FEZEBURIEMR TS, H B REIEN, O FIFAL Y x5 A ] () &
A AN [ AE 49 X0 ) — o o <53 o A e B R BRAAAE 22 5, R WIS () R i AL BR300 1 4 s (R AL B ) s —FF
1, LTI AR A 0) o 4 B R RS BE J R TR] . FESX SERE v | b — o o 4 B T RS B ) B0 A2 B AL (Cu) I
BRICHF T (Zn) X PR B AR DAL 0 2 BE 1 400 9 2 R IR 5 ( Zn Pb  Cd) FEF 23 (Cu Zn Pb Cd) .

Fa R ER (M L E SR RS I RS S R L E) FTLADDRRAE LR IR R D E SR
TR MMEL R, RO, DL & R8s o) N E S h i AR, R 5 PEEREER 4 N0 X E
&R THERL YIS FIXT Cu Zn Pb Cd B9 E 4 R EI/NT 1, BN} Cu Zn Pb Cd BERRE 12494555

x5 ESEMEEVRABHNEZRYEEERY

Table 5 Transfer & enrichment coefficients of tolerance dominant species of heavy metals

BIX LiE/ P4 %7 2B Transfer coefficients B % A% Enrichment coefficients
Study areas Species Cu Zn Pb Cd Cu Zn Ph Cd

K1 FHAR 5L 0.89 0.27 0.00 0.01 0.02 0.05 0.00 0.02
K £ 0.90 0.89 1.36 0.97 0.08 0.07 0.08 0.04
Bk — — — — 0.06 0.02 0.01 0.001
WOLHH 0.42 1.12 0.73 0.61 0.01 0.07 0.07 0.05

K2 R £ 0.61 1.01 1.03 1.03 0.03 0.06 0.01 0.14
FEE — 0.67 0.78 0.18 0.001 0.02 0.003 0.002
Bk — — — 0.002 0.06 0.003 0.01

K3 PN SR — 1.09 7.28 3.22 0.003 0.09 0.02 0.74
A 0.36 0.41 0.55 0.49 0.004 0.04 0.01 0.05
Lig'arsy 1.85 1.11 4.58 1.96 0.003 0.10 0.07 0.82

K4 K £ — — — — 0.03 0.06 0.01 0.01
Lig'arsy 1.99 1.49 1.36 2.91 0.05 0.14 0.03 0.14
[ ¥ia 2.35 0.43 0.11 0.09 0.12 0.05 0.01 0.003

7 SRR AR A I

3 #ig

TE 4 I AR A R B S A 22 B, SR 13 BE 21 &, ol I 5552 i 07 8 11 i < s T
VAR OCF PR B2k o PR TR TR BRI O VIR T R S AR O AR R B ATTR
SERE 5 HEAEE R Cu BOLEF R Zn KM A FXT Zn Ph Cd BFEXS Cu Zn Pb . Cd USRS
AR

I BRI 0 T IR R R B
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