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Accumulation Characteristics of Heavy Metals in Weed Plants from a Catchment of Lower Minjiang River
JIAN Yi, ZHANG Jian", YANG Wan—qin, LIN Jing

(Institute of Ecological & Forestry, Sichuan Agricultural University, Wenjiang 611130, China)

Abstract ; Phytoremediation of soil heavy metals has drawn much attention. In this study, we investigated content and distribution of 5 heavy
metals( As, Cd, Cu, Pb and Zn) in different parts of 11 weed plants collected from a typical catchment of Minjiang River in Wutongqiao
District of Sichuan Province.(1)Soil pH and organic matter were 5.57 and 12.94 pg-g™', respectively.(2 )The soils were polluted heavily by
Cd, but less by the others.(3)The content of heavy metals in weed plants was Zn>Pb>Cu>As>Cd, with As mainly accumulated in the roots.
(4 )The plants with two or more heavy metals higher in above—ground than in below—ground were Lophatherum gracile, Rumex patientia,
Emilia sonchifolia, Lygodium yunnanense, Dicranopteris dichotoma, Ophiopogon Japonicus, Clematis montana, Oxalis corniculata and Pteris
vittata. (5)All weed plants showed a weaker capacity to accumulate As, as indicated by As bio—accumulation and transfer index of lower
than 1. Both bio—accumulation and transfer index were more than 1 for Cd, Cu, Pb, Zn in D. dichotoma and P. vittata, Cd, Pb and Zn in L.
gracile, E. sonchifolia, L. yunnanense and O. corniculata, Cd and Cu in O. Japonicus, and Cd and Zn in C. montana. The results indicate
that these weeds have the potential to rehabilitate heavy metal—polluted soils.
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Table 1 Concentrations of heavy metals in soils

I/ME RME FEE RIS
Minimum/ Maximum/ Mean/ Coefficient of
Heavy metals o o o .
mgg mg*g mg*g variation/%
As 543 13.73 9.14 26.59
Cd 0.43 1.55 0.96 33.93
Cu 17.39 38.98 29.54 16.84
Pb 19.07 59.22 34.99 36.84
Zn 117.95 239.33 205.37 29.24

kg™, Cu A1t 50 mg kg™, Pb AiBid 80 mg kg™, Zn
AL 200 mg-kg™ o AT L HEE ISR Cd 15
Yy Zn 7ER- S BRI AR ERR IR B, A — TS
i, As Pb,Cu VR EBIFF & T8 —bnife.
22 Il MEXEYHESESE

2 0 11 FRECAAE YA [FFRAL 48 As (Cd,
Cu.Pb.Zn (&1, AFEDEE H TINEIEES LA
TREE R A — 2, HW S 4 i AR BAE AR ML AN [R]
X i W i 4 S B R R A AR ] 11 FhRACHD, |

B As SIS AR & IR SRR B
T SRR AR IA TR As 7 g, Ho
W B AR AN ML R As Erit i s, B 1472,
7.06 pg- g RFRIE I — S E 4R As KA. B
GER AL PSR 9 Fh AT B3P Cd &

MY, 5k 356 Cd & 8idpe s, o0 12.69 pg-g, &t
SR 1321 £i5; — M40 Cd & B A, 6.60
ngeg™, = T Y 6.88 £ 5 [ IR FRASTAR AN L £
M F#R Cd F ik, 4390 1.36.0.66 pg-g™c — i
ST SRR R ARIMRIATE L I Cu A& TR,
HRAR TS AR A R Cu s, Bk 45.07.
67.27 pg g™ —H LR Cu & HEHK, A 10.01 pe-
g A TEH B Cu I, o 10.55 pg-gs RS
BRI GRS, A T R A 1R
Pb 7 5 AR ; 2 AR Ph & idi i, 49.02 pg-
gl WA [ Ph S, O 79.26 pg-g s LR
PR R P S fdlk, 4 8.40 pg-g's ZHIHI 3K
Pb S AIK, O 18.15 wg-g'c BREEL L TEMIZZ A

2 11 MEEEEESEHTE

Table 2 Mean values and standard deviation(SD) of As, Cd, Cu, Pb and Zn content in roots,branches and leaves of plants

FHYIFh Species

FBA3; Position

Hi 4 J& & 12 Heavy metal content/pg-g™

As Cd Cu Pb Zn

S8 Pennisetum purpureum Schum Zit3 4.90+0.30  1.60+0.17 21.56+0.79 33.88+0.93 110.48+1.52

Hb F3 1.58+0.29  0.84+0.05 10.81+0.57 18.15+1.32 101.36+1.72
HATEE Miscanthus floridulus(Labill. ) Warb. ex Schum. et Laut. Jics 4.81+0.54 1.45+0.26 31.58+0.44  39.16+0.42 183.24+3.84
Hb b3 2.50+£0.30  0.66+0.08 10.55+1.48 18.20+1.28 157.95+1.84

IRYTM Lophatherum gracile Brongn. Zic3 11.90+0.97 3.12+0.42 29.34+1.01 47.37+2.98 205.43+4.32
b b3 4.44+0.33  7.60+0.74 19.20+1.37 76.95+1.82 334.81+11.27

B K FR#E Rumex patientia Linn. it nd 1.36+0.23 21.67+0.83 8.40+0.89  49.92+0.86

Hb b3 nd 1.79+0.08 19.84+1.35 28.99+0.81 128.51+2.37

— .41 Emilia sonchifolia( L. )DC Vit nd 6.60+0.40 10.01£3.55 30.40+1.30  92.05+1.31

Hb 3 nd 7.69+0.08 20.26+1.01 42.37+1.25 257.49+1.09
4T Lygodium yunnanense Ching R 9.20+0.38  1.68+0.37 41.54+090  37.87+0.96 212.27+3.24
135 3.46+0.35 2.99+0.12 23.22+1.81 44.28+2.12  438.97+1.62
REEHE Dicranopteris dichotoma(Thunb.)Bernh Jic3 11.77+1.33  1.85+0.10 45.07+2.29  44.88+3.14 181.66+6.58
Hb b3 8.13£0.24  3.72+0.09 67.27+2.88 69.30+1.21 241.89+1.39

4z 2% Ophiopogon Japonicus(L. f.)Ker—Gawl. Jis 9.13£0.35  1.60+0.14 41.82+1.70  49.02+1.11 197.48+2.93
Hb b3 7.71x0.31  2.70+0.16 54.15+1.24  31.76x1.65 195.31x1.85
Z5PRIE Clematis montana Buch.—Ham. ex DC Zic3 10.62+0.78 1.11x0.17 37.96+1.11 43.36+1.30 213.02+3.38
Hb F3 4.40+0.39 12.69+£1.04  27.86+0.83 23.82+1.37 336.98+3.01

FRIE L Oxalis corniculata L. var. corniculata Jics 4.28+0.48  2.03+0.13 44.74+1.75 42.63+x1.13  210.40+1.03
Hb F3 3.02+£0.13  3.60+0.26 38.07+0.70  58.13+0.96 468.13+3.09
WRWAYE Preris vittata L. Zit3 14.72+1.33  2.03+0.17 38.82+0.81 41.18+1.42 212.77+1.77
135 7.06+0.13  3.80+0.08 43.60+1.03 79.26+0.94 341.05+0.49

TEnd FIRKRAGE

Note :nd—not detectable.
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Hb, HAx 8 Pt K Zn RS TR S EkEEAR
Zn iRy, N 213.02 pgegs PRIK L EIEAR Zn
TR, N 468.13 pgrgs EURPRIR Zn R
fiX, 4 49.92 pg-gs REM FAR Zn FRERA, AN
101.35 pg-g's

VAR A KA & SRR 2, iR Bpa S5
DL BASE (Hydrilla verticillata ) HWFFE X4, WF5E T Cu,
In TERBARNME L, 4PREW Cu Zn 7R 6 H M
B R R BRI R B, Y
B L (Commelina communis ) 3 Cu 8 & A Y, 250
0. (Rubus rosaefolius ) FFRAE( Rumex )Xt Pb & £ HE
J1o BUKZNZEIE Cu Pb Fl Zn FHEEIRE A 154K
BWUOR R (Lemna minor) . &3 (Typha). 7755
( Phragmites anstrlis ) A%} Cu . Pb Fl Zn £ H 4 )&
A BORE AR

11 FhECAF Y E 48 & 5 Zn>Phb>Cu>As>Cd,
WX 11 A BXS Zn (WIS B @ T oA 4 Fh R
&JE. XrReS HHEhESE N S EAHEA C, Y 1
5 YA AR A W S I FUE I, A R R
2B S B PR R TH s T o e, — el
BUT A B R R S m T B, XA
PRI i —FhaE I, B A 2 AR T, LARH
1R E AR B R G 1 i 7, {H Sl 4%t
FoRh ()4 Jm R B RN, EAR O SR
O iSO T AR S Y ARG 11 P AR FO
As [ BA RSO0 F5c B S8, (FIRAT I T R RS . — i1
BEHEEUD A A A R TR BRI B
R IR 2 Fhaas 2 A DL B AR S
TR, TV TR & A T A5

RIUFREE

23 1l MAEWNESENEESEN
H A, PEM LY T 4 JE T E B R ROR W H g
P 5 RO s 2800 4R RO e+ -
TR R P TR IE RS ME S R, JE AR PR H1 4
W R BV N RE 1 R/ NTE M R AR, AR SR R B
=, AR E IR E N E SR SRR, HiER
Boeth B R SRS FE RS EZ L, A
SRAEMFE K H 4 S DA T 3 1) b A0 32 i R
LR =,
AR T 4 S AR B AR O R (3R 3)  FEIX
) 11 R i R 2 BRI E 4 8 S KT 1
WESRE SR, AAEESE BB — R
TIE, RS, 5 At S 4353 A % 4 S B R
FRE AR, AH R IRPTI ERPREE , — 4l &
MU BRTEAE ER GERE BRI ORI MA X
Cd fftE— M EERE T, BHERED N 792,
1.87.8.01,3.12,3.87.2.81,13.21 .3.75 .3.96; 24 .
H A& BRIK A BT 4 g Cu A —EE 4R
fe 1, S AERESYBI 2.28 .1.83.1.29 1.48; IRAT 1T .
— L AR AT BRI RN R WA BN P
BERET, EHEREN 220,1.21,1.27 1,98,
1.66 227 3R\ — 5541 AR R AT BRTAE S5 ER
JHE R IR A X Zn WA B AERE ST, B HE RS
A 1.63.1.25.2.14 1.18 .1.64 2.28 . 1.66. iX 11 FjiZz
EXTH AR As BERIEAR, EERBINT L.
SRR e e 5 R 4R A E LR 1SS,
B REE XA, ZRAXH AR As I IERE A
XTS5, s R ECH 0.84; 5 EREXT Cd 51268 )
IO, 75 E AR IR 11.43;— f 20X Cu %8R T)

ERBAMFEIZRY

Table 3 Enrichment coefficients and translocation factors of heavy metals in different plants

MY Fh 4 2B Enrichment coefficients 538 Z R Translocation factors

Species As Cd Cu Pb Zn As cd Cu Pb Zn
G 0.17 0.88 0.37 0.52 0.49 0.32 0.52 0.50 0.54 0.92
FE 0.27 0.68 0.36 0.52 0.77 0.52 0.45 0.33 0.46 0.86
AT 0.49 7.92 0.65 2.20 1.63 0.37 2.44 0.65 1.62 1.63
PRIy 0.00 1.87 0.67 0.83 0.63 0.00 1.31 0.92 3.45 2.57
— T 0.00 8.01 0.69 121 1.25 0.00 1.16 2.02 1.39 2.80
BHEETD 0.38 3.12 0.79 1.27 2.14 0.38 1.78 0.56 1.17 2.07
PR 0.89 3.87 228 1.98 1.18 0.69 2.01 1.49 1.54 1.33
EL 0.84 2.81 1.83 0.91 0.95 0.84 1.68 1.29 0.65 0.99
FERIE 0.48 13.21 0.94 0.68 1.64 0.41 11.43 0.73 0.55 1.58
TR B 0.33 3.75 1.29 1.66 228 0.71 1.78 0.85 1.36 222
HRLIA T 0.77 3.96 1.48 227 1.66 0.48 1.87 1.12 1.92 1.60
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(2)11 P 4 &5 Zn>Pb>Cu>As>Cd,
11 A2 BEAX) As (T A ROV e B 8, (BIRAT I 12
RIGEL — 540 R B E T PN 4 Ik
PR I O FIR WA AR AR AR AEAE L 3R 2 Fhali 2 #h
D ) R g = i 3108

(3) & 4 REONFLHE RO T 1 HIIA - Bk
G R X B 42 J& Cd . Cu . Pb.Zn B8 4, IRATIH:
— AL AR AT AR FXT Cd \Pb Zn B 4E,
FZ4%F Cd Fl Cu W ESE, F5BkEXT Cd Al Zn & 4R
LA AR L8 o R P ) — S RRAE , B — 2 )
WM, A Rt — 2P .
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