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Abstract Through the experiment of water train in laboratory, the effect of Cu,Cd, As and their compound pollution on
the chlorophyll and MDA ( Methane Dicarboxylic Aldehyde) concentration in the duckweed were studied. The results
show that at the same concentration level, the single-toxicity order of Cu,Cd, As to the chlorophyll of duckweed is Cd > Cu
> As,Cd==As>Cu is the MDA's single-toxicity order. Compared with the single pollution, the eco-toxicity of compound
pollution of As+ Cd and Cu+ Cd becomes stronger, which presents a synergistic effect, as far as the lethal concentration
to the cell of duckweed’s lamina is concerned; As+ Cu and As+ Cu+ Cd is inclined to an antagonistic effect of which the
eco-toxicity of compound pollution becomes weaker. The eco-toxicity of duckweed’s MDA is relatively complex. Besides As
+ Cd, the other compound pollution has an effective over-penetration on the cell membrane of duckweed.
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HAEXESRBERAZEE RERE, KPP RZEMAENNE N A —HELRBRH#ATH, RTHK
FirfEB AR RE A —BELBROEHLRHEN, BARTEPERNEEEERZHAMN HRAE
WX R B RERATHRHAEERR R L ELENFER . Cu*" .Cd" A" BAKEFBE B P
BERKIMELESEY, BN KEEY-EEFEN HRREIRYHEAEKDTLAHRE, &
BEAMGSGEER, AAFEFERKNG SRR A EEEME RE A8 HEFEERRE, 5% THRE,
LHERBERML, 5 TR 3T FEMBRN TV B KN ENMFEZRIENEIEE. FXBPRT
Cu.Cd As B— R HE 575 Je X ¥ 57 R B0, A RDK A Y e Bl A AL B 2 R 15 PR K SR IR 21K E
1 RBHBERE

P % B F M (Spirodela polyrrhiza) R B RZ IS RNBEFHED, EUF REEETERBIBEN
BRAKFYIFE 7d EHTLRA I, NaAsO;.CuSO, - SH,O.CdACl, ¥ 4ttt RAMAE L 1.5em &
FROEES, AXRTRH 27(£2)CTHITENRFRZR G 2d AN RMEEFRMRFKE S, &
FF A Hongland & Snyder(l993)§9gﬂﬁ[3]o As.Cu.Cd BB TR E FEE 1000mg/L 8, HEFR
ERBK BBRIRENELR 1, LR BN  EY & ORFENHRIEFR Y )R KPR
MERHTEIR, §EFILMA 10~12 MEYE, E5FHEFARJRGTESCRESR, 5K 1d WEHF
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Tab.1 Treatment elements and concentration level design KM EMNR., K

BEERME KT /mg-L ™! Treatment levels Bﬁ;j&j&'?:j‘ 96h, BRHE

Kind of heavy metals CK 1 il | N &R g%&ﬁﬁ%i@

As 0 0.03 0.09 0.18 0.36 WS MARE, BAR3

Cu 0 0.01 0.22 0.44 0.88 AEE HEE .58

Cd 0 2.00 4.00 6.00 8.00 Ymﬂ%ﬁ%%ﬁ%[ﬂ Bg
As+Cu 0 0.03+0.01 0.09+0.22 0.18+0.44 0.36+0.88

= A 2
As+ Cd 0 0.03+2.00 0.09+4.00 0.18+6.00 0.36+8.00 ﬁa&@jo '{%ﬁ.%gqja
oA

Cu+Cd 0 0.01+2.00 0.22+4.00 0.44+6.00 0.88+8.00 %Em#ﬁz&Am%

As+Cu+Cd 0 0.03+0.01+2.00 0.09+0.22+4.00 0.18+0.44+6.00 0.36+0.88+8.00 1 5l A 4mL90% N &

* BHRXB4,5IRARAEAERARN SNSRI ERRERSESRETRE. HBFBE Smin, R85,

BEEBHEA IomL REZFERLES , FIEFRIXBNNEREZABLE, ZERANEHES 10mL,
BFAC KA P& ERB 72h, B 2000r/min &0 10min, B E # &, F# & 663nm.645nm.630nm Fl
750nm bW E KB AAE, HBEH lemo HMERE a SEUIERPHEE a WIRE(C)ERR, HiHEL RN
C,=11.64X ODgg —2.16 X ODgss +0.10 X ODg30+ 9.85X OD+s0 (1)

MEFR _BESEBENRARESBERBETHY T 0.2 TYREBHHEM A, I 4mL0. 15mol /L .pH K
7 BIBERR SR phIR, BE S 7E 0K Y8 BT8R BB LA %€ ,40001 /min B0 20min, BRE FIER N EBEE . B 0. 5mL
BEUE, A 3mL0.5% KB A E L RBRE S 15min, RERHEAREH (WKB¥H), 1800r/min L 15min 5l
SE 532nm Fl 600nm IYCH B, KT E R H Aemol(532 — 600nm) =1.55%107%, L) p mol/mg Fw FiR4,
2 GRESH
2.1 Cu,Cd\As E—55RNEFHEKRRENER

A1RY, E5XREL, S CulkENO.Olmg/L NEHFTRESEBA TR, KEABSEEHRES
BZEH TR EBATHREEE/N.Y CukEN 0.88mg/L B EEH
BERTBAHBMMAE 5. 4mg/mL; FE CARERHME, BHEHEEET
BEHEB, K CdRE N Sme/L HERH IR ERABBMBE T
11.3mg/L XM RESBRIER KA M BEHEESBEWED, &
AsTREERO0.03mg /LT BHH S RSB RE, HAKEHSRABEE
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ColsEWEN BRI A RBEAEREE RARETH L F As HERR RN

BENBTEERANAKKGURBAEE, FUAH, g ca "8 Thecleer o Gl Cu, Ao sindle
BELEER FREWOM S, T Cu.As BEM T REBREN, o e ot

e rt oy | 22 CuiCd\As EESRITEIRIREORN

|—t—cuicd e AsCuiCd BELBEABLANBETRERENEMERK B, Bk
e, 58—, As+Cu M As+Cu+ Cd EGTEREFEHZE
SEE AN, R HFETER ;T As+Cd 5 Cut Cd E A5 REN
MHRES B, ERNHFEERE. REMEETTS,As+Cu t As+
Cu+ Cd ZEARRE T B E X, KRB/ MEEM S ,Cu+ Cd H As+ Cd

EREE TE/MEE K. TR As+ Cu 5 As+ Cu+ Cd fE{RIk F 4L 38

IR BE/mg - L
¥ 8 3

—
(=1
=T

i ] i d
0

CK 1 i I N

VO gk KT MR MG E SR ELEKETE, M CutCd 5 As+Cd
B2 Cu.CdAs BETHMTH
RN RO RN MIEFHR(E2), _ o
Fig.2 The effect of Cu,Cd, As compound 2.3 CuCd\As B—BRNIHA_BRERN
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tration in the duckweed
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Fig.4 The effect of Cu,Cd,As compound pollu— AS,E%E%* As+Cu *ﬂ As+ Cu+ Cd Xd'“fﬁ? B@ﬁéuﬁ%ﬂ%%ﬁ
tion on the MDA concentration in the duckweed {EF] , 1] As+ Cd F1 Cu+ Cd WM ER A ERIER A —FR TR B4
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