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Enrichment of Cadmium at Different Growth Periods of 4 Weeds in Shenyang Zhangshi with
Wastewater Irrigation

WEN Qiu-hong, SHI Kun, YU Li-hua

(Environmental Science and Engineering Department of Dalian Jiaotong University, Liaoning Dalian 116028, China)

Abstract: Absorption and accumulation of Cd at different growth periods by 4 weeds growing in Cd —contaminated area at
Zhangshi Irrigation in Shenyang were studied with sampling each month. It has been found that enrichment of Cd in the 4 weeds
was in an order: Echinochtoa crusgalli> Chenopodium >Phragmites>Typha, and the highest Cd concentration (84.48 mg-kg™) was
discovered in Echinochioa crusgalli in June. The distribution of Cd concentrations were: root>shoot in Echinochtoa crusgalli,

Chenopodium and Phragmites, but in Typha, Cd concentration was higher in shoot than that in root during August to September.

Cd uptake and accumulation in Chenopodium root and shoot were enhanced in August. While in Chenopodium Cd in shoot was

enhanced in May and in root was in August, but Cd concentration of Typha root in July reached the highest concentration. In or—
der to eliminate more Cd from soil, and harvesting Echinochioa crusgalli, Chenopodium, Phragmites, Typha in June, August, Au—
gust and July respectively, is proposed, according to the results mentioned above . The Cd concentration in soil increased with

temperature and the highest Cd concentration was found to be 29.44 mg-kg™. The Cd concentrations of water were lower than that

of weeds and soil.
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B0 — S ) o SEAR A AR AR /N AR R
18 ASH T HUBAE Ml R TR B R A

DRI, 54K B 22 B O AR 10w SR A ) R A 1B
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FAUW 5 TARET P AR R R K HE 26 A 21 ks
Ja ARG AW R, BEAS IR AN A SR A
AT I  ARBEFE L A AR A RAETSHE DR 4 Fh A e
RWFFERS G, X 2 AN R A K B B B 4 Ji Cd A9
FHRE LR Cd & A AR Cd & i [ i 4 - g
HIZK Cd i Z [ AR R AT TR, o Ts g g
e 52 R PR BOR AN Tk A

1 #RETE

1.1 ##REE

BEPEIT T4 PR BH T PH AT 9 5K 75 3 XA R R kR
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PIVEDI R EK R FIR

KAE R R FERE A N 22 (Chenopodium) | 7 7
(Phragmites ) F % (Echinochtoa crusgalli) #1378 5 (Ty—
pha) RIS RIZERL YA [ A K B Btk AT T 6 R
B, s H30H 6 H29 H .7 H30H .8H 29
H.9H30H.10 31 H (LLFKKFGEFRN 5.6.7.
8.9.10 A%y) . [RIERAMPAAAL ) HFEFIKEE
1.2 Hmaihr

YA RAE I AE ) 53 S AR R - (25 i RRE
KL PERST . A K v BE LA S okt B TAE R i |
(Ve RS, TR 258 oKk Wi 22Ky e et
FHISEAE 105°CATT 30 min, ZJ5 1E 80°C K T4 b
PP M SRR, S IFREE PR H T
(2 MHRIE PR G e ) FIRR SR AR 1 403l 58 53
RA5 &1,

KA T HEREAE LT AT S 7E 140°CR T 30 min,
ZJETE 120°CF PR Rt =, BT S 2 AR
&I RMIR A5, &

KAEREYIRE | EHERERIKARE 43 E 1 g 1 g A
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Table 1 Chemical properties of soil sampled from Zhangshi

irrigation region of shenyang city
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Figure 1 Cd concentrations in soil and water at different growth

period of weeds
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Figure 2 Cd concentrations in shoot and root of Chenopodium,
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Phragmites, Echinochtoa crusgalli and Typha at different growth

periods
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AR I Cd, X T 22 RIS YL ) B4 Cd
154 T B AR IIROR

PRFEARFNZE M Cd & BEAR AT AS A S m 6 H



846 SCRKZLA L FASK L5 HE X 4 R R Rl BBt SR Cd BOBFSE

IR 8 AR Cd & it 2 5iK 5/IMA (26.35 mg -
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Figure 3 Comparison of Cd concentrations in shoot and root (May)

among the four weeds
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Figure 4 Comparison of Cd concentrations in shoot and root (June)

among the three weeds
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Figure 5 Comparison of Cd concentrations in shoot and root (July)

among the four weeds
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Figure 6 Comparison of Cd concentrations in shoot and root

(August) among the four weeds
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Figure 7 Comparison of Cd concentrations in shoot and root

(September) among the four weeds
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Figure 8 Comparison of Cd concentrations in shoot and in root

(December) among the four weeds
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Table 2 The Accumulation Coefficient of different plants at different growth period
H i E) H i E) H i EE
5 1% 1.32 0.50 7 H#E 2.68 0.47 9 H# 491 0.53
5 HFE 1.48 1.01 7 HFEE 0.91 0.18 9 HrF%E 2.58 0.27
5 Hiiliz 0.73 0.09 7 A 0.54 0.14 9 Hiiz 0.54 1.14
5 A 6.77 3.68 7 AR 3.94 1.35 9 Hfim 13.38 1.60
6 1% 1.20 1.39 8 H#E 2.43 0.33 10 A% 3.30 3.30
6 Hris; 1.13 0.73 8 HF 3 1.01 0.08 10 J735 0.98 1.02
6 HMim 13.66 6.17 8 HiiliHe 0.07 0.18 10 A% 1.46 0.73
8 HHfrL 0.90 0.34 10 H#%E 14.36 5.43
AR B b7 AFR 2 ] LU g rh BT oe i) 4 WA TR Cd,

PR E T R, K EERECN 14.36,
3 T

5T Bl 2 ORI AT P 4 R
W w VR S HRAE AN 22 DL, X1 44Kk (1985)
WFSE T LW IX O KFE | R —AFE 3 Fffdi A= 24 o6t
R Ph Cu Cd Zn 4 FP 4@ AW RE 71 , 48 Hi i
AFARY T, Cd e RS R R,
X5HE 8 AR 9 H#Fs 4 R—8, w5 g 2
PRSI — 2, EIRAFIISE T 4 HIX 11
FhAR R 4 B 4@ WA s Ve, FRIIESE 4
HIl L FBOR BRAE 4 FNIScRE RO Cd s AR RE A,
Vb ST A BIF ST F B, JOME AR BRI 7R e 5K (Se—
dum alfredii H) tWIF W32 (Thlaspi caerulescens ) HiE A
THER Cd il Zn V55 138 BURHANSES R T A5
F, kT TR AYE T2 RIEEL /NI AL FIRR O
TEEALSE 8 A HA5 T Cd MR Y T B
R P 58 P B S AR AR

AMWFFELE R .

(1)4 FhZFE 4 Cd YRR N RRRESZE S P 35 > i
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(2) 7% FEMBE A A KB B Cd & R AR
HRE>ZEm, I, 225 BRI RCEAN &8 TR AR R A
YW 8 HbAI 9 H Cd SRS, #E T
TR FEARFIZENTERTE 8 A ik B K AH ;A
%5 8 AR Cd ffiir, 5 H A 25l Cd & fx
B TEED 7 AR Cd B AR, 8 A R 2k
Cd e ; BUEARFIZEN#R7E 6 H ik Cd & it
=

(3):HErh Cd & BEEAEY) A 1K I B s 10938 3] A
17(29.38 mg-kg™), MMiZKH Cd & & N2 A YA K
T NE RS IR 3 e /M (0.04 mg-kg™), 1% & T

RN BRI , WA R A A, Bk
PF, BRI P AR A H VRS Z 50, A Hift 2 2
IR AA RN AEAS By SO R G i A [H (8]
R A A AR R AT LAGE RO A, IR
SF AR TR A AR ARG Qe 3R g5 rp A B A
FREAAYI AT AT 5 FH ok SE B A AR 5 0 A
PHE R BARTEEHR,

TER IR TG QIR b RE A7 A8 R 6 Jm UL R 5l
HUESBIORY), WA TR AP E w5 R
Mo WA A SRR B A AR, U AT X AR [ 5
BRI e, RS RO R IEES R |
Jis 25 T B A R AR AR A AT e o T YRR Y PR AT
(i B SR SR BRE ) v (A e S A o, D)
AR Zte HAR Y/, 230 5 B Bod s O 19 T
i o BEAD, TN AR K5 b b FAR ) v 0 1 3 5 16
H 2% H 55 2 X RO R, X R AR K
PR AR BRI ER

Xt T B AR BB AR, o S A, H AT R
FHETT A 0 O R R0 T B B T A AR ) ol ol
FEBRA AR S, SR AR R, HLAE R K, SR
RIS R 795 T DURZRSE G A AC AR A5 L
BB, X TR LM ZNS S, i TH
RiAE Se P Y i A7 78 25 PRI, BT A A R A R
BRI JCIR I P, 55 A, elF RE T o b A e KA
TR AR 2 A, FFEA R Cd w4, SR )5 e
SERE 7 B o 1 AR A B BEEA TR, mT LA EIKE Cd A
SRR R B Cd SRR H R

S 3Lk

[1] BRI F0K R, MAILAR, A A e X 11 R4 RN 4 i i 4 g
B BRI 4Ol 5L, 2001,20(4):225-228.

2] TATE, TR, & Je. AU is R LB 9T (1] A 2540,
2003,23(5):856-862.



848 SCRKEL AR TR BB 75X 4 T2 BRI B B 4R Cd RIS 2005%4F 10 H

[31 X1 A . o 25 2k A R A ot T 4 U (W W I S i 4 [0 P AR R
1985,5(2):24-28.

[4] A it T, B R k. 55 4w AR 18 5 —— S 3 T (175 iR
FARIAZA AR, 2000,14(5):315-320.

[S] BRA RN, R AL, B 18 b AR X H 43 e 148 AR R R AT ).
IR S TR 24,2003, 11(2) : 152-160.

(6] BUMFN, FR 2, 8,45 AR 24 R E 4 T B R SRR 5T 1.
o E PR R, 2004, 24(1):105-109.

(7] BB RS AL, E R, A 2 v LT 4 e R B AR AR A 4
FE[T]. A SRRREBEE, 2003,12(13):1259-1265.

[8] MR A% 14 10 AT UKL 5F . AR S RO T e 1 SN, B
X REFRAM ORI R AR R ST )] AL BRI} 2422412, 2003,22(5):
513-518.

[97 J&Ja B2 A T 35 AR 4G 52 (L AR P i B Jie B 0. %2 4 5 IR B 24 i,
2001,1(3):48-53.

[10] Brooks R R, et al. Phytomining[J]. Trends in Plant Science,1998,8:229.

[11] Brown S L, et al.Zinc and cadmium uptake hyperaccumulator Thlaspi
caerulescens grown in nutrient solution[J]. Soil Sci Soc Am J,1995,59:
125.

[12] Channy R L,et al. Phytoremediation of soil metals[J]. Current Opinions
in Biotechnology, 1997,8:279.

[13] Ouyang Y. Phytoremediation :Modeling plant uptake and contaminant
transport in the soil-plant—atmosphere continuum(]]. Journal of Hy-
drology,2002,266:66.

[14] Salt D E. Phytoextraction: Present applications and future promise[A].
In: Wise D L, et al.eds. Bioremediation of Contaminated Soils[C].New
York:Marcel Dekker,2000.

[15] Salt E D,et al. Phytoextraction: A novel strategy for the removal of toxic

metals from the environment using plants[J]. Biotechnology, 1995, 13:
468.



