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A acute toxic effects of copper cadmium dichlorvos
and methamidophos on Penaeus vannamei larval shrimp

and their interactions
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Abstract Acute toxic effects of copper cadmium dichlorvos and methamidophos on Penaens vannamei were
investigated. The 24hL.Csy 48hLCsy 72hLCsy 96hLCsy of them were found. The safe concentrations of copper

cadmium  dichlorvos and methamidophos on larval shrimp —Penaeus vannamei were 0.008 0.001 7.6 x 1074

7.8 x 10~* respectively. The order of the toxicity of these four materials was obtained that is methamidophos >
dichlorvos > cadmium > copper. It was found that there were antagonistic relationships between cadmium and
dichlorvos or methamidophos and were additive relationships between copper and dichlorvos or methamidophos.
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1.1
Penaeus vannamet
68cm x 51em X 37¢m 5~7d 6 ~ 9mm 2.0

~8.5mg CuS0, CdCl, 80%

30%

1 26
251 C
1
Tab.1 Context results of seawater mg/L
pH NH; - N NO, - COoD Cu?* Cd+ In**
8.24 0.25 0.007 6.00 0.020 0.0052 0.054
1.2
1.2.1
1 6
10 1L
24h
2
LCso = 96hLCsy x 0. 01

mg/L =96hl.Csy x 0.1 mg/L

1.2.2
24hl.Cs 2 A B
24h
2~5 1 6 1
6
2

Tab.2 The confected proportion of identical toxic solution

1 2 3 4 5 6

A 1.0 0.8 0.6 0.4 0.2 0
B 0 0.2 0.4 0.6 0.8
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2.1
Cu®* Cd** 3~ 6
7 7 Y X LCsy
3 Cu2+
Tab.3 The acute toxic effects of copper on Penaeus vannamei
1 2 3 4 5 6 7 8
Cu’* mg/L 0 0.28 0.50 0.80 1.60 2.80 5.00 8.00
24h 0 0 0 0 0 0 60 100
48h 0 0 10 20 30 60 70
72h 0 10 20 30 60 70 100
96h 0 20 30 50 70 90
4 Cc&*
Tab.4 The acute toxic effects of cadmium on Penaeus vannamei
1 2 3 4 5 6 7
Cd* mg/L 0 0.05 0.16 0.50 1.60 5.00 16.00
24h 0 0 10 15 30 100 100
48h 0 0 20 35 50 100
72h 0 10 50 65 80
96h 0 40 60 70 80
5
Tab.5 The acute toxic effects of dichlorvos on Penaeus vannamei
1 2 3 4 5 6 7 8
x 10° mg/L 0 1.50 3.00 6.00 12.00 24.00 48.00 48.00
24h 0 0 0 0 0 10 60 100
48h 0 0 10 15 25 30 70
72h 0 10 15 40 65 70 80
96h 0 20 40 50 70 75 80
6
Tab.6 The acute toxic effects of methamidophos on Penaeus vannamei
1 2 3 4 5 6 7 8
x 10° mg/L 0 1.00 1.60 3.20 5.60 10.00 16.00 32.00
24h 0 0 0 10 20 30 40 60
48h 0 0 10 20 30 40 60 80
72h 0 10 20 30 40 50 70 100
96h 0 15 20 30 40 60 80
2.2
CU.2 +
C-U.2 +
5.0mg/L Cu?* Cu**
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7
Tab.7 Linear regression analysis of acute toxicity of four poisons on Penaeus vannamei
- LCso .
h n r mg/L 93%
24 Y =0.3968x + 0.3942 6 0.9474 2.22 2.40~9.10
48 Y =0.4796x + 0. 5434 5 0.9630 1.93 1.16 ~5.90
G 7 Y =0.4493x +0.7589 4 0.9653 0.16 0.34~1.95
9 Y =0.2595x + 0. 7674 4 0.9830 0.11 0.23~1.04
24 4.50
48 Y =0.5795x +0.2781 6 0.9794 2.80 2.71~6.34
Cw 72 Y =0.7184x +0.4355 6 0.9864 1.60 1.69~3.96
9 Y=0.7178x + 0. 563 5 0.9943 0.80 1.20~2.90
24 4.0%x 1073
48 Y=0.391x +1.077 6 0.9153 37.8x 1073 14.3x107%~39.2x 1073
72 Y =0.4951x +1.526 6 0.9321 10.0x107%  4.74x1073~14.8x 1073
96 Y =0.4046x +1.397 6 0.9744 7.6x 1073 3.58x 1073~ 12.1x 1073
24 Y =0.4003x + 1.134 6 0.9785 2.4x107° 11.4x1073~27.0x 1073
48 Y=0.5124x +1.502 6 0.9837 13.0x107%  6.76x107%~16.7x 1073
72 Y =0.5560x +1.172 6 0.9706 10.0x 1073  4.21x107%~10.6x 1073
96 Y =0.4858x + 1.553 5 0.9471 7.80x107%  3.51x1073~9.53x 1073
AchE !
AchE
AchE AchE
AchE
23
C112+ Cd2+ LC50 7
0.008mg Cu?* /L. 0.0011mg CE* /L
g 2
7.60x 10™* mg /L 7.80x 10™* mg /L
< lmg/L
1000
2 + 2+
> >Cd”" > Cu
8 Cu’* Cd*

10
2.3 Cu*t Cd**

9~ 12 C®* Ccd Cu®*
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50% 50%
Cd** 50%
5% Cu** Cd** Cu®* Cd**
Cu2 + Cd2 +
Cd2 +
8 LC50 mg/L
Tab.8 The toxicity comparison of four poisons on different shrimps
ICy me/L
4 5 6 7 8
24 2.22 2.4 4.365
48 1.93 0.9 1.264
Cd2+
72 0.16 0.118
96 0.11 0.035 0.2656
24 4.50 4.15 7.978 11.48
48 2.80 1.50 3.869 5.30 1.82
Cu2+
72 1.60 1.125
96 0.80 0.32 0.5710 3.42
24 44.0%x 1073 0.048
24 22.4x 1073 0.350
43 13.0x 1073 0.288
72 10.0x 1073 0.272
96 7.80x 1073 0.158
9 Cu?*
Tab.9 The interaction between copper and dichlorvos
1 2 3 4 5 6 7
Cu?* mg/L 4.50 3.60 2.70 1.80 0.90 0 0
x 10°mg/L 0 8.8 17.6 26.4 35.2 44.0 0
24h % 50 45 60 50 60 50 100
10 cd&*
Tab.10 The interaction between cadmium and dichlorvos
1 2 3 4 5 6 7
Cd?+ mg/L 2.54 2.03 1.52 1.02 0.51 0 0
x 10°mg/L 0 8.8 17.6 26.4 35.2 44.0 0
24h % 50 70 920 80 60 50 100
11 Ccat
Tab.11 The interaction between copper and methamidophos
1 2 3 4 5 6 7
C** mg/L 4.50 3.60 2.70 1.80 0.90 0 0
x 10°mg/L 0 4.5 9.0 13.4 17.9 22.4 0
24h % 55 50 60 65 50 50 100
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12 Ccd*

Tab.12 The interaction between cadmium and methamidophos

1 2 3 4 5 6 7
(o mg/L 2.54 2.03 1.52 1.02 0.51 0 0
><103mg/L 0 4.5 9.0 13.4 17.9 22.4 0
24h % 55 50 60 65 50 50 100
3
1 24 [.Csy 48 LCsy 72 LCsy 96 LCsp 4.50 2.22 2.80 1.93 1.60
0.16 0.80 0.11mg/L 0.008 0.001 mg/L
2 241Gy 48 LCsy 72 LCsp 96 LCs, 44.0x107% 22.4

x107% 37.8x 1073 13.0x 1072 10.0x107° 10.0x 1073 7.6 x 107> 7.80 x 10~ *mg/L

7.6x107* 7.80x 10~ *mg/L.

3 > > Cd**
> Cu®*
4
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