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Accumulation Ability of Cd in Water for Phragmites australis, Acorus calamus and Scirpus tabernaemontani
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Abstract: The hydroponic experiments for Phragmites australis, Acorus calamus, Scirpus tabernaemontani were carried out to measure and
establish the Cd accumulation ability of these three wetland plants under 6 Cd treatments(0.5,1.0,5.0,15.0,30.0,60.0 mg+ L") in hydro—
ponic solution. The results suggested that the Cd accumulation ability was varied depending on the plant species, growing parts of plants and
the Cd concentration in treatments, and there were significant difference among 3 plant species and among different Cd treatments. There
were significant correlation relationships between the Cd accumulation contents and Cd concentrations for the overground and underground
growing parts of each plant species, and the Cd accumulation contents in plant bodies always increased with the addition of Cd concentrations
in proportion. Among these 3 wetland plants, A corus calamus always performed the strongest Cd accumulation ability, and Phragmites aus—
tralis had the lowest Cd accumulation ability. Comparing with the control, the lower concentration Cd treatments did not affected the Cd accu—
mulation of three wetland plants, but the higher concentration Cd treatments promoted the accumulation of Cd for three plants. The Cd accu—
mulation ability of the underground parts of three wetland plants was greater than the overground parts significantly, and the Cd accumulation
contents of the underground parts was to more than double of the overground parts. The Cd accumulation contents in bodies of three plants
could arrive to 10 074.17, 14 759.33, 4 620.00 mg -kg™ for Phragmites australis, Acorus calamus, Scirpus tabernaemontani respectively.
These three wetland plant species all were suitable to use as the plants for controlling the Cd pollution in waste water.
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Rk 3 ANEHLA  HARSS B IR A E R BN
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JFEATRE, T 2008 £ 4 A 9 HIF RIS BT
BRI RESR 14 d, IR A Hoagland Bl :
(mmol +1.)1.25 Ca(NO),+4 H,0,0.5 KH,PO,, 1.5 KNO;,
0.5 MgS0,+7 H,0,0.25 NaCl; (pmol -L™)11.5 H;BO;,
1.8 MnSO;,0.08 CuS0,,0.026 H,M00,,22.4 FeEDTA,
IR G WA BN B SR Cd 15 YL M) VA, 155
YA CdCL+2.5H,0 MBS, Frmiyd KRR
RE (14 d)J5 , MRAEVE B B AR, [l N N EE 4
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1.0.5.0.15.0.30.0.60.0 mg-L™, 5 /Mb 3 6 IREE .
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2.1 RESRMAEWIT Cd BEE T E R

WNRTT 2T EERFYI(FR 1), A FSE A
AR Cd ¥ 5 Ak B B 2 maAE Yy b Ak R ER
XF Cd B AERE ST, 3 P s Y 3 B At T 3R
HEN Cd T8, FEREYFREINARE Cd 1R ELL
AR BEFE S

TEXFHRARPET K2 BT ™ 36 03t b 3R 40 Fith
THEOEEN Cd FREBRAREERER2), &

F1 Cd RBAEWFIAXS 3 BB AT
Cd ERBENHIR T ES
Table 1 The analysis of variance for the effects of different Cd

treatments and species on accumulative ability of 3 wetland plants

FHE A df F P

i EE Cd {5 e EE 6 39.952 8" <0.001
IR S 2 33.813 6™ <0.001

Cd EYuRE A 12 1763277 <0.001

HFES Cd 5 Yo 6 58.810 1™ <0.001
LibyEs e 2 32,725 7™ <0.001

Cd YR <tEFpe 12 14.646 3™ <0.001

TE: oo R T A RO B 2R R (P<0.001),
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Table 2 Cd* accumulative concentration in above—ground parts and under—ground parts of three wetland plants(mg-kg™)
Cd ZMERE fmg - L KEL = FE F-{&
H By 0 20.20+16.77aA 11.61+9.54aA 8.24+5.75aA 1.69
0.5 94.50+9.93cA 124.92+28.03bA 160.51+13.44aAB 1845w
1.0 167.17+86.08¢A 500.6030.24aA 208.00+20.93bB 67.95%%*
5.0 469.59+146.28bA 1328.20+£59.37aB 291.70+28.94cB 214.65%%*
15.0 474.24£150.25¢A 4207.00£662.87aC 1040.67+264.56bC 136.93%%*
30.0 3505.92+287.14bB 7301.67+415.65aD 2134.43+314.47cD 364.20%#*
60.0 5374.42+1714.84bC 7166.67+1214.25aD 1145.97+108.19¢C 38.86%#x
F-{& 61,625 212.63%%% 136.47+%%
HITEB5 0 31.097£17.62aA 31.72£14.76aA 18.04x10.27aA 1.69
0.5 198.28+26.64bA 365.67+92.50aA 200.55+24.66bAB 16.80%*
1.0 361.91+52.22bA 534.17+122.31aA 416.00+40.84bB 7.00%%
5.0 550.67+28.58cA 2162.13+215.25aA 1939.00+148.74bC 198,09
15.0 3876.42+1140.65bB 8655.00+1503.26aB 3266.67+501.82bD 41,11 %%
30.0 10074.17+891.65bC 14759.33£5405.23aC 4620.00£506.63¢E 1531 %
60.0 9994.17+1074.92bC 13494.67+831.82aC 2821.00£206.21cF 281.98%**
F-{& 272.95%%x 54,58 228.03%%*

& AT A A RNE SR E AP A A R RS T B EUE 2 A 7 B R 22 5 (P>0.05) o Fon AT BRI S Btz ) B8 2 57 (P<

0.05),** B EZEF(P<0.01), = 1 B 3= 7 (P<0.001),

A 6 FiAF Cd WEAPESMFT , M B35 At
T EER Cd SEEEYRYENREEEZR,
TE Cd¥KFEH 0.5 mg- L7 A BT, Bt B35
HEMN G FEEFSTRKEAMKTAEEEM C
TR OKAMFERTHIBEEN G TERARE
5, HHEZFRTEBB TR EEN CdFE,
7 Cd RN 1.0 mg- L7 AbBEAAFT, /KA
LR TS EEN CdSRAKNAEEEER, (A
WERTEWH, £ CAWER 5.0 mg- L7 AHEHT,
KA EH D EER G SBEERTEEMET
EWHEENCFE, FERERSTEENCEE
BESTKAMETEBR TR EEN CAFE,
7 Cd ¥R 15 mg- L7 AbBEAMT , AiTEH L3 8
£ CdEFREEEHTKAMKTEHEEMN CF
B KA E FAH T ERE LN Cd &R EE
FREFEZR PHEERTEN. ESEE CdAbHE
(30.0.60.0 mg- L) &M T, K2 F AL T 55 558
B Cd F i B2 5 T S5 K T 8 T L R T 3
STEEM Cd FR(FR2).
2.2 AE Cd R ELEITEY Cd EEEE MM
WEE Cd AbPRM BT, KA BT 35
LG TR EEN Cd SEPRA . 7EXR
A Cd AbIRZ 6], STl AT 25 4 1 AT &5 43

BEM CTEHRANRBEER OKAM K
43 :F=61.62,P<0.001; 7KZ#bF #4r:F=272.95,P<
0.001 ; B Hh 34y : F=212.63, P<0.001 ; By b T 3%
43 :F=54.58,P<0.001; 7 i |4 :F=136.47,P<
0.001 ; B ZEHE T 354y : F=228.03, P<0.001),

KA M 4 5 B Cd B B 7E T R ALk B
Cd Zb3 (0.5.1.0.5.0.15.0 mg-L7) ZHEAHBEE
5,88 EMLFREE Cd 4:3(30.0,60 mg-L*),
T B e Cd AbBRARAET , KA B3 B 4211 Cd
SENRBEST 300 mg L HER Cd 43, KZFI
B R0 B A Cd & B BAMIKHEE Cd 4b
#(0.5.1.0.5.0 mg- L) 2 [A] ,30.0 mg- L Al 60 mg-L*
W) Cd B A A B E 2R, 7E 15.0 mg- L7 ¥k
E Cd LSBT, XFAEYM T IR S48 Cd
SERPBERTFEWER Cd 43 (30.0.60 mg-L7), 2
FE TN RAVEHRE Cd AbFE, BV s EER
Cd EBAEXT AW E Cd 407 (0.5.1.0 mg-L)Z
[ .30.0 mg- L7 1 60 mg- L™ ¥REEAY Cd AP [MI%H
WEEF, 150 mg- L7 WKE Cd 2P 5 X BFMIK I
Cd Ab¥AHE, BERHET EWL L2 Cd 54
B, TEREWE Cd £hPH(30.0.60 mg- L) &M, B
W LIRS Cd SEERZNREEE LR, ANE
EEFHAMAT, 7F 30.0 mg- L YR EF Cd b3 &1
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TR A TR EEMN Gd SERES T
Sof MR R A AR TR, M E IS M Cd F BT
15.0 mg-L™ #1 60 mg- L™ ¥ 1) Cd bBRZMG T &A
BEZR AHEFESTIBAMEHKRE Cd b, =~
EHLTETE 60 mg L ¥R EF Cd &b BRI Cd B
BEEMNT 150 mg- L RER) Cd 403, MEE ST
Xof BN AAR B , RYEIR LS, 7E60 mg- L7 ¥k JE
Cd AbFRLRPETT, PR A A K523 T
i, ML T RAR RN R, A E B RTERK
JEAMETT B TR i T A KgAK 7
TSR

XoF Rl — 15 G Yk B T IR B0k 9 R IR AL A9
Cd FHEEIATIIHNT, L5FRFHR—HY A FH AT
KA Cd BB BRI AEER . KBTS Cd
BEREDER T E#S, AF Cd Wk ELBEEHF
T KBTS Cd SEELH FRAH 1.17~8.17
i BT Hr Cd BAERBES T BT, B
WU T B4y Cd BB W E & 348 1.07~2.93
s PRI Ty Cd BAER B E S T B3,
FH T Cd BER L LI 1.25~6.65 %
(F2), TR CdWREAPEAMT , BWMAEm T
WA aEr Cd SEHER T L34, FHER
AIXT R BE Cd V5 4wk IR RO B S8k
23 EYIENEEN CEESKERD CdiRER
HXXF

KE VB T 3 REY M L A T e 4
1 Cd & & (y) 5KERS Cd KT (x)BWEA B
EHIFAHRRK R (P<0.001), 3 FBHAEYIX Cd K=
EREWFEE KBRS Cd SEMEmmmgm (&
3) LAY RN B E SR A EERF 24
KEABRHNRXMESBENWRE, (BERBHEEH Pb [
A Yy R TR e B — B B AE

3 itig

Rl — Cd WA LM T, Bl AT
A SRR BR A S AR T X T Rl—Fp i A
W, AR AR Cd YRR R, RN CdIRE
W, KA BHASER Cd S8R E 5K
W CdREEBENRERR, 3 B Y RN
1 Cd EERSHA KRR CA Rk B A3 I i3
m, YRR EEES BN TER R RA
KA 5 X I 4 A e,

AR, A EFES THE TR A IE
AR B FRRCHE A)— Rl R g e 220,
Stolts ZEHfF T IA N B & B FE T MR 4 4 9 9 4375 e 1)
FARFBHARS, REPFREN, HMRENNESES
BEEREE V5 Yk B T R T A R
T b LR e s Fe R SRR ST KB Cu
Pb 1 Cd AR BRI USR5 1 Bl ZE AR H i ok
Mz, HAERKNKFEEE S22 50
58.0% .72.6%FN 57.29%™, HBHTE A [FIFBA7 XA 7 8
SR BRBUBHA AR, BX Cd B BRI &
58, (HRZEMI T BRI B A B, ST
Foxt 3 P & TR AARIEAR D RS RER R EAR
FBIFEMIEH T X — 5™, X 5ARLIGHIFR S RA
¥, FEM R IR ) T FAE AR FERAL Cd AR
WAETEZ T, fifR L T4 Cd SRR ER TH 3
4y Cr &, H B i Py st _L 3543 st R84 Cd AR
RWREY AR, BVESBSHYERN RBEE
b 4R, 0T £ R TR CEHE R, R AR 40 e
REHRAEFE R BRI 6, BB E 4 B 3 T 3c i ik,
1% , A TIE el B 1 4 3 B F i — 25 [ 1304y

P TR

R 3 3MEMER CCRBIRESKBREP CIREMRXE

Table 3 Correlation of Cd* content in cadmium contaminated water to above—ground parts and under—ground parts of three wetland plants

TN RVEEIA R R? F P
b 1B 5 K% y=—35.758 4+92.882x 0.866 2 259.05™ <0.001
=% y=857.581 3+131.278 9 0.785 4 146.39™ <0.001
JE y=334.428 8+23.753 5x 0453 5 33.19™ <0.001
RS K& y=566.219 5+189.445 3x 0.823 4 186.50™ <0.001
B y=1 663.872 3+254.310 1x 0.691 6 89.71™ <0.001
GES y=1 064.706 4+452.271 8 0.422 8 29.30™ <0.001

e R EE B REA R IIE#E(P<0.001),
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KA BT A B RR AR A RO UK R ) Cd,
¥l Ve m e R AR5 YK AR SRR . K
B X KA Cd AR BRI B Tk AR
=, BEBERME TR EE SR B YUK RN BEE
YR TFIKAF T KEPAR Cd #e PRSI
B B AE Y R R S R AT, 3 R R AR M)
BECIHRE MO EAET , T 2 T 02 E&#
SR BORA Cd SRR KA BT . EY
REMS A SR BOK R AR Y Cd, X Cd (1225 5 5 43 I AT
ik 10 074.17.14 759.33 mg kg ! Fil4 620.00 mg kg,
HA BTN RE S B R TR AR, Bl
E A TERER Cd B3k kB EYER
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