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Tab.1 Heavy mental acute toxicity experiments on
Tegillarca granosa using single Cd** or Cu**
Cd2+ Cu2+
(mg/L) (mg/L)
0 0
1 -1 0.100 -0.7 0.200
2 -0.5 0.316 -0.3 0.501
3 0 1.000 0.1 1.259
4 0.5 3.162 0.5 3.162
5 1 10.000 0.9 7.943
6 1.5 31.622 1.3 19.952
1.6 —E&BBRATRMENZE
[7]’
, LCs
LCsy 1 (TM
) Cd
Cu* 0( ) 0.25 0.50
1.00 2.00 3.98 5 2)
3 )
, cd*  cu* ( 2)
, 96 h,
24h  48h 72h 96h

Tab.2 Heavy mental acute toxicity experiments on
Tegillarca granosa using combination of Cd**
and Cu®*

Cd> cut

(TM ) (mg/L) (mg/L)

0 0 0
1 0.6 0.25 1.547 0.115
2 -0.3 0.50 3.095 0.230
3 0 1.00 6.189 0.460
4 0.3 2.00 12.378 0.920
5 0.6 3.98 24.632 1.831

1.7 HEIH

SPSS 19.0
)
96 h (LCs0)  95%
Cs=96 h LCsoxf R
cd? Ccut ’
f 0.01"; EXCEL 2007
S=(4/4A) (Bw/B) , S
,4 B LCsy , An
B, LCs
Marking (8] ,
I=(1/8)-1( S<1 ) I, =8x(-1) 1( S>1
) 14<0 , 1x=0 , 1x>0

(7]

2 ERER

2.1

Rt % EAR Cd™. Cu* b HegERK

22 HR—FL B RMENTHLER
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cd*( 1 2)

140
024 h

0
0.00 0.10 0.31 1.00 3.16 10.0031.62

0 0.00 025 050 1.00 2.00 3.98
TP

3 cd® cu*'( )
Fig.3 Acute toxicity of Cd*"-Cu*" to Tegillarca granosa

Fr ik BE/(mg/L)
1 cd* ,
Fig.l Acute toxicity of Cd** on Tegillarca granosa ,
140 ¢ Ooan -
L 2+ 2+
120F @yep ( 4, Cd Cu
o 100F mogh 96 h 1.984 mg/L
*j 80 0.147 mg/L Cd** Cu*
K 60 96 h (In) 0.56,
40 cd** Ccu?* cd**
20 Cu2+
0
0.00 0.20 0.50 1.26 3.16 7.94 19.95
RV (/L) 3 it
2+
ot 31 Cd*F Cul™ s RF ik M Eeh 2 d
Fig.2 Acute toxicity of Cu™" on Tegillarca granosa N
PRI PR AT
Gt cam cd*  cu* 96h
( 3), cu? cd* 96h LCs, : / 4
LC 6.189, 0.46 L
6.189 mg/L  0.460 mg/L, S LD e ’
>
0.062mg/L  0.005 mg/L cu ([:1] .
2
2+ 2+g3-3 AN E LW
2.3 Cd"Fe Cu” s REEH B SR ER , Cd* 96h LCs,
3 cd cu* 2.383 mg/L; 91 [o]
F3 CA¥HI Cu*' 3RS IR KIEMEVAN
Tab.3 LCs, and its confidence interval of individual Cd** and Cu** to Tegillarca granosa
) R 96hLCsy(mg/L) LCsy 95%
" (ng/L)
cd** P=1.653X-1.308 0.935 6.189 5.108, 7.657 0.062
Cu®* P=1.875X+0.632 0.952 0.460 0.222, 0.747 0.005
P X
F4 Cd'+Cu M RMEBEAERA SR EIREIAD T
Tab.4 LCs, and its confidence interval of combined Cd*" and Cu** to Tegillarca granosa
) R 96hLCs(mg/lL) LCso 95%
so(mg/L) 50 0 (mg/L)
Cdcutt cd* P=1.663X-5.485 0.947 1.984 3.482,7.113 0.020
-Cu
Cu®* P=1.663X-3.607 0.957 0.147 0.259, 0.529 0.001
P , X
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, Cd* cu* 96h LCs, 1.58 LCso 13.18 0.12mg/L( 5) Cu** cd*
0.232 mg/L; [ cd* cu 96h LCs, ,
) cd” cu* 96h
&S5 €A Cu I E TR N 96hLCs B LLIL 54
Tab.5 The 96h LCs, of Cd** and Cu®* on several common bivalves
(C) 96h LCso(mg/L)
cd* 29.8+0.6 21 6.189 2012
cd* 15.042.0 33 2.383 [1] 1999
cd* 24.0+1.0 23 1.58 [9] 2006
Cu** 29.8+0.6 21 0.460 2012
Cu® 19.0£1.0 22 0.232 [10] 2012
Cu® 18.042.0 31 0.120 [11] 2011
32 SMELBMNKEAMGREFHEE
C o cd ,
96h , > )
Moraitou-Apostolopoulou % Cu
Cd Cr Tisbe holothuriae 3 ’ ’
2 , ,
2 >3 > )
; Eaton!'¥ (14]
(Pimephales promelas) (Brachydanio
rerio) s
[1] , ,
’ 1. , 2009, 33(12):
, , : 24-29.
[15] [2] Laura F, Santiago A, Raul A, et al. Acute toxicities of

four metals on the early life stages of the crab Chasm-
agnathus granulatafrom Bahia Blanca estuary, Argenti-

na[J]. Ecotoxicology and Environmental Safety, 2006,

33 TR AMBGERNE I
’ (1. , 2006, 25(3):
ne od Cl; 117-120.

(4] , ,
’ :Cu  Cd (1] ( )

2003, 2: 101-106.
Cu ’Cd cd Cu , [5] Taylor D, Maddock B G, Mance G. The acute toxicity of
’ ’ cd ’Cu ’ nine “grey list” metals (arsenic, boron, chromium, 28
,Cd Cu , Cu copper, lead, nickel, tin, vanadium and zinc) to two
, Cu ; marine fish species: Dab (Limanda limanda) and grey
Cd , Cd mullet (Chelon labrosus)[J]. Aquatic Toxicology, 1985,

7(3): 135-144.
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Acute toxic and joint toxic experiments of Cd** and Cu®" on
Tegillarca granosa
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Abstract: Acute toxicity and joint toxicity of Cd*" and Cu*" on Tegillarca granosa were studied using toxicological
methods. The result indicated that Cu®" had a stronger toxicity than Cd**. The median lethal concentrations (LCsg)
of Cd*" and Cu*" at 96 hours to the 7. granosa were 6.189 mg/L and 0.460 mg/L respectively. The safe conc-
entrations for 7. granosa were 0.062 mg/L and 0.005 mg/L for Cd*" and Cu?", respectively. Additive index method
was used to evaluate the joint toxic effects of Cd*" and Cu®" on the T. granosa and a combinative toxicity was
observed. The median lethal concentrations (LCsq) of Cd*" and Cu®" at 96 hours to the T. granosa were 1.984 mg/L
and 0.147 mg/L, respectively. The safe concentrations for 7. granosa were 0.020 mg/L and 0.001 mg/L for Cd*" and
Cu®’, respectively. The joint toxicity of Cd*" and Cu** on T. granosa was stronger than the individual toxicities,

suggesting a synergetic action.
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