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Phytoremediation Effects of Four Plants on Contaminated Soils by Heavy Mental Lead, Cadmium
and Arsenic
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(1. Agricultural Ecology Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China;2. Fujian Envi-
ronmental Monitoring Central Station, Fuzhou 350003, China)

Abstract: A pot experiment was develop to screen hyperaccumulator which can extract heavy metal lead ,cadmium and arsenic
from contaminated soils in the wild and cultivated plants. The experiment showed that of four plants hadn’ t be significant af-
fected by heavy metals, however the biomass of winkledleaf bristlegrass and bahia grass was decreased significantly, the bio-
mass of polygonum hydropiperl had the same result by arsenic. The heavy metal content of four plants above — ground part
didn’t exceed critical values, however there of lead in under — ground part of winkledleaf bristlegrass and vetiver grass and that
of cadmium in under — ground of polygonum hydropiperl were exceed ecritical values. Our results indicate polygonum hydropip-
erl, winkledleaf bristlegrass and vetiver grass have phytoremediation potential.
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EERTEEMAN RS &, E A E SRR
P MRCR T B ), 5§ £ B & E B EE
Yo AR, I MG BRI IR R SR A
BRI A

1 #RE57FE

1.1 &

FREBTER N A SR TN E 1T, ZFH
T ECH bR, HE AR T : 25 0.005% ,
45 0.160% , 481 2. 336% , A HLJ% 0. 755% , pH fif
5.23 A Tpg - g, EAHER &, AR 32. 05
pg - g o MWEPSNED AR ENE YA RIER A
SURIEEE NS, Ak 38t A B B B
PIRME I TS E AR . SIS, N T AE S Fh
BRPT IR A e i 2 MpAEY) GERTE A B ) RE#T
1.2 X 5gigit

HER 84 MHREK 25 eom WIBK B FEELT.7
kg, #i A 3 BB NaH,PO, - 2H,0 1 377. 88 mg. KCl
656.589 mg.MgSO, - 7H,0 1 753. 157 mg.CH,N,O
2 200.8 mg, $E5], ArHIEBUR S L — B0 4 iR
YRR PR T, R E PG T E BN
AbFR, FEiE 4 A0 N R (CK) , R E 4 & ; 100
mg - kg "' Cd fiiE, L CdCL, - 2.5H,0 iR G4
A 1 564. 18 mg; 300 mg + kg™' ) As JiiE, DU
Na,HAsO, - TH,O0 (XK@ ZINA 9 620. 17 mg;
1 000 mg - kg ™" Pb Jijifi , Lk Pb(NO,), MR EH
HIA 12 308.48 mg, 3% 3 FhH 4 )8 b F Y T 385 L
R 0 i ] X M ) = R T5 g 1 AR v (GB
15618—1995) , B MAb MR & 3 REE . ¥ 3 MESE
853 A A PRI AL 1 000 ml. fY 75 WROHE A /Nt
T, B w4 R AR AE KR AN TEK 4. FF
HEHREKFAA R IRHEY, H B RKGEER R
+, SR J5 RZE K S Ve AR, I IROK 8RR TR T
K43, TR AL P B B & 10 min, 43 B3 4, B RN
R, ZE AR TFARE AREE T 90 CT A+
A 20 min, F 60 CTHEEE, A FRERIEA
WA, MR T B R B B, BT R A
il B IE .
1.3 MEF*E

Y)Y &R RS E R ENE, 5 AR

SR GRS B R AR A AT s,
R P B 8 J7 243312 GB/T 5009. 12—2003 ,GB/T
5009. 11—2003 1 GB/T 5009. 15—2003 ,
1.4 RS R

R Excel il SPSS JEATHARALBEASETHA04T , 42
YRR PR = PR BRI RN =R
HERIRAFIETIE

2 HREHSH

2.1 E€EMBETHEHYKS EVENTK

HE&REMNET 4 MRS AR InR
1 Jfin. B4R Cd As F1 Pb Ji3a %5 46 v Hiy 2 s bk
[ e 32 I (EKT 3 =Y M i e 0 R A i
BEREALT 20. 74% .35. 04% 1 26. 66% , kb B j7] 2=
RARE A OB EHHMERHM TR T ERF
T %I HE 38. 68% ,{B Cd F1 Pb 4b ¥ 5%} HR 2 JH] 2% 57
ARE. 3MESEDENFREARS b BT
AL T EY B E R, X 2R B ik
BT RELN . Cd,As Fl Pb gh343 5 A =5
EB T b BR 3 BRI 34, 13% 24, 63% F
22.69% ,fHALBHR TG E 2 57, Cd AL BE(H A = B
THEBE T S AR 36.60% , As A B b
FTE X BB ERRR T 54, 41% , HoAth 95 40 38 5 %)
FAMHLEFARE, T THEBERT Cd 4AH,H
SXTR K Pb AL ZRARE , RYIFELBIHA
XA R AR = R AN K, (BT AE ) BRI
2.2 tEYxS e Cd.Pb 1 As BFIIRICELR 534

R B8 Y (Hyperaccumulator ) — 5] £ %] /& H
Brooks 5542 Hi 1, — A R TR B A Wi B R AT
EHEXMBEELBENIEBRINGE TR, Lh
Cd.Pb 1 As ({115 5481k 1001 000 F11 000 mg -
ke ' HAEYH FRESBSERTERTESRS

r8]
'

T4E As THaJ5 4 iy IR T ER As
GRABMIZE 2 iz, 3 As BRI EI N >
M, B AT As B ICEE K (36.6 mg + kg '),
BRI Z (9.6 mg - kg™ ), B/NH B E R
(6.6 mg + kg ') ; HE BT FRXT As B UL B K
(130 mg - kg™') , B/ RIS (28.6 mg « kg ™' ), 3y
/NF As HlE &8 1000 mg - kg™, BERAIX 4 Bl
WMIARRAEEESIR As IR, B As 5 —E HTi
Pro 4 FEYHL B IR As BT UK/ S >
SRR RE > FARE > TEB, T AR As BRIk
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Table 1  The variety of height and biomass of four plants under heavy metal stress
HEYE TR TH CK As fh3f Cd i3 Pb 381
H R ¥RE5/em 71.33 £6.9a 81.67 +4.41a 77.33 +11.85a 64.33 £4.33a
b FHTE/ g 104.17 +2.41a 67.67 £6.93b 82.57 +3.37b 76.40 £4.5b
HWFHTE g 24.57 £2.55a 15.07 £0.64b 17.37 £1.74ab 18.40 +£3. 63ab
HFRE R/ em 162.00 +2.00a 162.33 +1.45a 161.50 +1.50a 161.00 +6.00a
W EFTFE g 158.30 +20.18a 144.17 +4.31a 156.37 +7.03a 141.47 +11.87a
HWFHTE g 20.63 +2.31a 26.83 +4.39a 21.70 £0.51a 28.70 +1.70a
HEHR R/ em 62.00 +2.00a 55.00 =5.00a 55.33 £2.91a 59.33 +2.67a
W EFTFE g 110.47 £2.17a 83.27 £2.99b 72.77 £10.07b 85.40 £4.01b
HWFHTE g 52.05 +2.85a 43.93 £7.22ab 33.00 +5.58b 54.43 £3.07a
EoE R/ em 64.50 £6.50a 58.50 =1.50a 60. 00 +0.00a 61.00 +3.00a
W EFTFE g 57.3+0.9a 25.55 +£2.25b 61.5+5.9a 60.93 +4.85a
HWFHTE g 5.9 £0.30ab 1.05 £0.25b 8.07 + 2.03a 6.07 £1.22ab

- RPRRRAT A RN EZR L HRARNESER AR, BEKFR0.05,

Note: The different letter following data in the table mean significant differences, the same in contrary( P <0.05).

RN 5 4 B ARAR I, D9 BB > AR AL > 4
RBHE >HE, RAKESE As N Tz =i b
TREVER I /I o St iy B B > AR B > A &
> B

Hg)m Cd a5 4 Aty A T 3 Cd
SRR 2 B, b EERX Cd Bl KR Y
(68 mg - kg™') , Hih T #6 Cd 4 5 (200 mg -
kg ') B Cd GRS (100 mg - kg ') H30 T H
SERATH LA, RYIBEREAGHEESRE Cd
HIRES , BEARRZ NI T Ei 2 FRyae Sy, i BEB
%f Cd R/ MY R FIRE (11 mg - kg™') , G- fi 2
HROBEEM B Cd & &5 08 60 A 36 mg -
kg™'o 4 FHLAHL T HE Cd & BB W B, B/
HEEE (5.9 mg - kg™') , FAREFGH 7R EAM Cd
EEAHH 55 F100 mg - ke o 7EX 4 Y, 4%
MR REREH T Cd S EHAS) Cd A& &, (b i

*2 E€EMET 4 Fhigdit b0 TR
EEEAE(mg - kg')
Table 2 Aboveground and underground heavy metal content

of four plants under heavy metal stress(mg » kg™")

As G CdEFE Pb &8
i WEE WTE bR BTH b BT
HHRER 9.6 50.6 60 100 34 1050
EHHE 8.4 69 11 55 24.8 136
HEYE 6.6 130 36 5.9 69.1 1150
e S 36.6  28.6 68 200 369 206

MNFCIEREE, WAHLAEARIKESE Cd HiE
RE, RN H& W = S WRE, AR AE 2RI
HEJR Cd MBI 2, 4 FiE Yt L FRXT Cd gl
FANBF R BREE > it B > 5 E 5 > FRE, 1
TERRX Cd BRI/ NN R BREE > it B > &
WE>FHEH,

H4)E Pb a5 4 A IR AHL TR Pb
FEAINE 2 iR, HEEH FEX Pb IR
(369 mg - kg ') , /NI EAMRE(24.8 mg - kg '),
#/NF Pb Il & B 1 000 mg - kg™ s ML T3 Pb & &
BRMEEER(1 150 mg - kg™ ) , K H B
(1050 mg - kg™ ') , B/NYRFRRE (136 mg - kg '),
HEEMPMERESLTH Pb SE2HBIKAS
L (SB:i: A Rt S O N i o O N = R 2 Ay
Vi eE, (BXT E4 )R Pb A — & BRI BE 1 A A2
J1o 4 FAEY AL T F AT Ph IR R /NI Sk B >
HEE> M MRE > FRE, 1T HXT Pb kil
KNG R 8 B > St M BB > B3 > FARE,
2.3 3t tiEdr Cd.Pb 70 As IR B E 5 H7

FHEY A ES B EA R % —H, A
YrEhESBR S REAR, BEARKENEY
B iRk KB ESRE, Bk E4Ra e &
YA ETBHR3 WEdE. 4 MEYTESRE
Pb R B, KPR ELEE Pb S ETE4
FAEY  SGA BB (B (23,73 mg) , HF R IR 8 nt
MERE AEEMAGSRE, HFHmEENESLE Cd
IR R R, A2 K — 2R A+ E 7.30 mg
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Table 3 Heavy metals total content of four plants(mg)
As Cd Pb
R : : :
BB HFHR &t BB HFHR &t BB HTHR &t
At s R 0.65 0.76 1.41 5.28 2.02 7.30 2.60 19.32 21.92
AR 1.28 1.85 3.13 1.76 1.25 3.01 3.94 4.13 8.07
BEHR 0.55 5.71 6.26 0.80 1.82 2.62 2.75 7.40 10.15
B 0.93 0. 037 0.967 4.18 1.61 5.79 22.48 1.25 23.73

R REN SRS B Y R R AAHTRTS

Note; Data in the table were multiplication of the heavy metal content and plant biomass.

Hg Cd 4 FEPIx B @ Cd Bl R/ Sy 4
MR RE > BE > HRE > HER. 4 HEYI As
AR B A /N, HEXT As IR B /NI O B
B> FARE > SRR > B, B EE R
MR E P EE)E Pb Al Cd FEIFAK, B THAY
BERR, WIS RBER, RIEYNEERNEBRE
YRRt A R R

3 &ig#nitit

FEYIXT T 4 B ORI R B T TR 4 3 b
FHE o R Ay K R R,
Hb Wit — k@B R RERE RS
R (GB15618—1995) , 4 )8 Cd.Pb. As & &
SralEat 1.0.,500.,40 mg - kg 'MW R T =%+
3, B BT 4 )R & B U Ak R RO A
TR IE % 2 K B0 A IS S, e e (i A
AR XTSRS A P2 e 2 f . ARBFFEMEA
T TSR Cd Pb, As & 5435k 1001 000 FI
300 mg - kg, B FEETER L, EHTEERIL
FHEY T, E4E Cd.As FI Pb a5 48 H i B BRI
EHEAKZ RS, R4 B RRAK , (H2E KA
LIRS, 2015 4 FAEY W E 4R Cd . Pb I As WA
— S BT .

BT A1, 48 AR A B R B s F) 3 A A A
DT (1) I A R AR O, VA 2Rl
SR SRERT RN, 2P Cd H 100 mg -
kg ™' \Pb Fl As #35 1 000 mg - kg ™' ; (2) B RS HHAE bR
e, B B E BRI EH) BAB A RAT
HARIE SR & i (3) HERUHEAR Y, BV
EEEERBORT 1L0ZE M FFSEIA T80
/02 3 TR 4 R e 5 AR A B AR LA B O s
R B AR UEAR X B, A A E R BORT 1.0,
H AT, 6T Wl T 48 BRI G 0 e R 55 — O i 75

FITIESEIR, — O s R B AN £, R A R
1oL KA 5408 = A ; A4 — MO RIS
B A0 T Y R A TS AR LB 2 B R BRI,
I RABE RS REY . ALK R PR 7 A
SEE T E R Y LA AL 3 R 1 Bl B A AR,
R THENESBA —E N, B3RS T Cd
i AR ECH T I Ph A A3 M Ay B SR R Pb
SR TSRS R, EE LN TESL PR
T URATE R RN .
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