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¥ Hoagland™™ #4756 & B SR MUK ES , B SRR P
% 15 d J5, 1 80,160,240,320,400 pmol/L ¥ B 1) Cu’+
(CuSO, * 5H,0),240,480,960,1 450,1 630 pmol/ L ¥REEfY
Pb** (Pb (CH,CO0), » 3H,0), 250, 500, 1 000,1 500,
2 000 pmol/ LIRFERY Zn** (ZnSO, « TH, O)ALFE , LIA AT
fab PR 5t MR, AL SIREE, BEE 3 HE, A
0.1 mol/L NaOH &, 0. 1 mol/L HC1 P EFHK pH &
5.5 54,8 4 d B 1 EF £ KBIREHEY 1)
KHFGARFI L3 22 d G ERELB S &,
L3 mmEMmE

WisE J2: 2% HNO,-HCIO, ¥ 3 {H bkt , R
JERERAKERAREZ WY T 55, A 20 mmol/L
Na,-EDTA 224t 15 min, ZRRREWRM N ELS BB T, &
Ja P8 oK th ke T 6, W T R 8 K 53 B AR 220t 4
FL BT 105°CF RS Pt T EE T, TR AE 5 b i
J5 S FREL 0.1 gCKEHEZ 0. 0001 @RS, B FINALE A
5 mL HNO, jin 5% J5 & 8 XA 7%, ik H B0 4 mL
HNO, F1 1 mL &4 # (HCIO,)) B F £ Ui ik 28 b iy
% RIS 180°C AR IE] 8 h A2, EIHILEE
BRMEERRECQ, LG, ANEKERE
25 mL, FE4ENE 7N KFER A O T R A
EBTIRE S L ACP-AES) 4347 .
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JE AR T B 0 24 45 S F A VR K T 240 pemol/ L B
WM EEERE T LEEAERNEEERYKTE. &
FESM A AM FH CT EEEERREE
(P<0.01), {HRMR7EZRER RN E L BT e
b B E R, Cat 400 pmol/L I EE R B
ERTHEAMANEEE. WA SEEHNEYRA
FEAE T EE LR AR R 4R 45 AR R X Y
FBh M CRE 7 U855 » T A DL b B A AR AR AR
HRZR P& B 2RI 0, 7 b4 038 B 3.
TMi%% 38 Z A0l & T 4 JR Wk B A 38 i R4k 1 2 AR
#,Cu™t 2 400 pmol/ L B %32 R REE oA B
3 R FEREE A 0 R B A N EE P AR R 2 2k B
T4 F BE S WIS

BIREAT R EERS Cor W EER T 0¥,
M3 2 WA, B AR B B Ce T IREFAEH
LMEIEM, TARRH K EEEM Co W MM
BN,
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wE i BB Cut HAER HFEP Cut AR

Him RE
/pmol « L1 /mg « kg™! /mg « kg™!
0(CK) 5.9F 30. 7Bc 0.192
80 34.7E 154. 1Bc 0. 225
160 46. 0D 317. 1Bbe 0. 145
240 111. 5C 709. 5Bbe 0. 157
320 139. 4B 1 048. 3Bb 0.133
400 308. 9A 4 274.5Aa 0.072
o e A
x2 BREMOREEE (V)5
2+ &
Cu*" R E (X)mtE R i
W EEE U=y B3 Pf{H
¥4 Y=6.766X—275. 952 0.917* <0.05
HFELr  Y=86.764X—6 462. 524 0. 809 * * >0. 05

2.2 FEMMHEXT BRI RE SR F RN

HE 3 AT LLEH MMREN PO FEFEE PO IRE
FA 1 0 7 28 0, 24 PP ¥ B <C960 ol /L B, HlL 1
Pb** ErEpEE P MR BRI N, 24 PP R EE>
960 pumol/L iif, b b4y Pb** & 8 th BRAEAN , {H 3T ¥
4 Pt B R E] 9 600~16 000 mg/kg, FEHH Ph*T 7E
YR 2 % 32 21 T BEAS, AT 3 H b 5 43 fo 1 45
F,—EREE FERTEYEE. XFPLEIFFE Baker
W 2 BN HHERR DL, AT RE R R A — E P
BEHMERZ—, Bo PO M RBEE ES Rk
FE TR e 3 ) %, PO YR B R 480 pmol /L 3K 5 K
fH. R PO WK T 480 pmol/L J5, ELBH M T
T2 2 BB RE IV o

275 25007 PO ¥R EE>>960 pimol/L B, 5 Pht ik
FE<C960 pmol/L 45 Al 2= 57 B3, KR RAT 40
BERS Py IREERIF T, 3R 4 ATHL R REH
BEEMPY T IREFAPHBAMEIEMH, b 135

40

*x3 SBTEREME MRS B

WBE o EFR PO T EAER TR PR AR

/pmol « L1 /mg + kg1 /mg + kg1 eRH
0(CK) 1.7D 71. 6F 0.024
240 378.6C 4125.8E 0. 092
480 588. 5B 5 603. 6D 0.105
960 758. 8A 9 634.3C 0. 079
1 450 714.3A 12 555. 0B 0.057
1 630 731. 0A 15 933.0A a 0.046
F4 BREMIREEE (V)5
Pb™* iR B (X) Ky4E X 14
MEER 113 7572 MR R P{E
M EESY  Y=3.703X+2 350. 741 0.834% <0.05
HF#4r  Y=87.039X+10 821.57 0.989 * * <0.01

WEERS PY T REMRHA B, R AR
(>960 pmol/ L) , 3 b 3B >41% & B I B A W i =2 A Br
TR X AT RE R — Bl ARAP LR (8 L 5 52 v ok Y
il .
2.3 BEpEXS PSR RE 2R & B m

HIZR 5 WAL PR A E R BIEE E R
PR BE BTG I, s BRI E AR RS Zn®T ¥k
FEF B ERFME. Zo™ WRE N 1 500 pmol/L i )3 b
Wt BERRER T HEAA, 25 201, AR
WBERY Zo®" M bR AR B S L A% A B ) 25 S A
B2 (P<0.0D), Zn" 7EPRSAR R MY 5 4 B sz i H
TEd BRI RO R R B, B2 R AR E R VR B3
N PR » 3 ) B S B 3 P 3 7 P i 2 o AR PR A s )
o bR 53 O BE 12 s o

KR HEERS 20" WEERIH 54,
M1 6 ATLIE M AR AR E LB 2o WEFEN L
SHEIEASC; T AR E RS Zn™ WRBEHE MR
NTE

x5 BEREYE NI S B

WBE W bR 2ot EHER W 2ot HRER

515 /R
/pmol « L1 /mg « kg™! /mg « kg1
0(CK) 30. 6E 71. 6F 0. 428
250 447.5D 886. 3E 0. 505
500 591. 3B 1 701. 3D 0. 348
1 000 553. 8C 2 348.8C 0. 236
1 500 637.5A 2 566. 3B 0. 248
2 000 602. 5B 3 643. 8A 0. 165
= =
*6 BREMOIEEEE (V)5
24 3
o RE (X)HYHE X
HHER [ 5 7R HIZRE P1{H
# EFS  Y=2.079X+2 952. 663 0. 702 >0. 05
RS Y=15.974X+4 719. 712 0. 968 * <0.01
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BHLE. SHBZRETIERED ST ESBHREA
B2 R4 B BB 1, 538 F BU K U B A ) D\
TSy 1 M E I i B e R R AE SR . — A
BB S RPN ZKTF 1. HEEZ
REEPHEZ RZBE/NT 1, AR A SR B MR
R AN EERRR THEREHEY
FIARME 1 000 mg/kg, AL, FSERA LU tERR ALY 2
KIEFREFFESEEEHYARZWEE. LA
H S BERAEHE Y i LI AT B R A B R AR
YA,
WEFHESBEAEY SR, FE IR
PR SR A IR . RABANESBH K
AT B AEAR N, X R A 40 i e R T 4 R HEA 4N
HISE—IERE R, Y4 B YRR AR, b T4
BE PR E S RN A 0L, BT Ve T 40 BE E TR
ToRBATHAGBANESE, FIKTELEXT 40
TR ES . BFEMR R 2 DB R B R Bk AR
Y EUITETE N7 7 4 400 70 AE AR 40 1 P9 DTS, g >
T H B A B2 L R E A R B i
FLT RIS R, AAREMEE B R AUIRE. M
Pb™* Wk B AR KM E MBI IRAB A VIR L . X
A RERAEYEXT E 4R PH T A T i —Fh B R

il BT AR R BB ML B ZE PHT L R HAEAR
HNILTE TR, A R REAR T PO SHEM B ELEH . 5
S AR B A ES T AL TR PR T M B R B
JEHl ARSI 10~20 £, BNERHEAME W) 1A N 5 48 R 3
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Effects of Heavy Metals Stress on Physiological Responses of Sedum aizoon L.

ZHOU Xiao-hui, YUAN Hong-yan, WU Yang-qing, LU Xiao-ping
(Gold Mantis School of Architecture and Urban Environment,Soochow University,Soochow,Jiangsu 215123)

Abstract; Taking Sedium aizoon of Crassulaceae cultured by artificial hydroponic technology as materials, the level of

Cu®t ,Pb*" and Zn?* transportation and accumulation in aizoon were determined,in order to provide new plant material

for repairing polluted environment. The results showed that aizoon had a stronger ability of accumulating heavy metals in

polluted waters. When Cu** concentration was more than 240 ymol/L,the enrichment ability of copper had reached to the

level of hyper accumulation-plant did. Similarly, when Pb** concentration was more than 960 pmol/L,the aboveground

part saturated,and the concentration was about 730 mg/kg. However, the Pb** concentration of underground part was

increasing on the way,and the concentration was 9 600~16 000 mg/kg. When Zn’t was more than 1 500 mg/kg, the

aboveground part saturated,but underground part was in a state of increasing.

Key words: Sedium aizoon L. ;heavy metal ions; Cu®t ;Pb?t ;Zn’t ;physiological response
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