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

YAO Qingzhen"?, ZANG Wei-ling', DAIXi-lin', JIANG Min', XU Gui-rong®s DING Fu jiang’
(1. Fisheries College of Shanghai Fisheries University, Shanghai 200090 China;
2. State Key Laboratory of Esuarine And Coastal Reasearchs East China Normal University,
Shanghai 200062, China; 3. Shencao Special Culture Conpany of Shanghai, Shanghai, 201507, China)

Abstract: Acute toxic effects of copper, cadmium, dichlorvos and methamidophos on Penaens vannamei were
investigated. The 24hI.Csp, 48hl.Csp, 72h1.Csp 96hLCsp of them were found. The safe concentrations of cpper
cadmium, dichlorvos and methamidophos on larval shrimp, Peiaeus vamamei were 0. 008, 0.001, 7.6X 10 %,
7.8%X 10 * respectively. The order of the toxicity of these four materials was obtained, that is: methamidophos™
dichlorvos™ cadmium™ wpper. 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 vannamei ) ,
(8anX 51emX 37cm) 5~7d, , 6 ~ 9mm, 2.0
~8. 5mg; CuS04.CdCL ) (80% IR
30% .
: ’ 1, 267
25+ C,
1
Tab.1 Context results of seawater (mg/ L)
pH NH;—N NO, COD Cu?" cdt InZ"
824 0.25 0. 007 6. 00 0. 020 0. 0052 0. 054
1.2
1.2.1
(O ; 6 )
10 1L s
24h , (
). .
2 ) , ,
(LCs0), , = 96h1.C5 < 0. 01
(mg/L); =96h1C5<0. 1(mg/L).
1.2.2
24h1Cso 2 , A.B s
24h
;0 25 1 6 ; 1
6
2
Tab.2 The confected proportion of identical toxic solution
1 2 3 4 5 6
1.0 0.8 0.6 0.4 0.2 0
B 0 0.2 0.4 0.6 0.8 1
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2.1
[OTeREN ' N . 3~ 6
7. , Y X , LCso
3
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 1.0 2.80 5. 00 8. 00
24h 0 0 0 0 0 0 60 100
48h 0 0 10 20 30 &0 70
72h 0 10 20 30 60 70 100
96h 0 20 30 50 70 20
4 cd’
Tab. 4 The acute taxic effects of cadmium on Penaeus vannamei
1 2 3 4 5 6 7
cd?t (mg L) 0 0. 05 0. 16 0. 50 1.0 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 dichlorves on Penaeus vannamei
1 2 3 4 5 6 7 8
X 103(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 103(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 0 80
2.2
C112+ 0 ’
. ’ Cu2 ‘
5.0mg/ L, Cu" ) Cu?" )



120

7
Tab.7 Linear regression analysis of acute toxicity of four poisons on Penaeus vannamei
_ Lcso .
(b (n) r (mg/ L) 95%
24 Y= 0. 3968 x+ 0. 3942 6 0. 9474 2.2 2.40~9.10
. 48 Y= 0. 479%x+ 0. 5434 5 0. 9630 1.93 1. 16~ 5.90
Cd* 72 Y=0. 493 x+ 0. 7589 4 0. 9653 0. 16 0.34~1.95
96 Y=0.25%x+ 0. 7674 4 0. 9830 0. 11 0.23~1.04
24 4.50
48 Y=0. 5795 x+ 0. 2781 6 0. 9794 2.8 2.71~6.34
Cu?" 72 Y=0. 718 x+ 0. 4355 6 0. 9864 1. 60 1. ®~3.96
96 Y=0.7178x+ 0. 563 5 0. 9M3 0.8 1.20~2.90
24 44.0< 103
48 Y= 0. 3991 x+ 1. 077 6 0.9153 37.8< 103 14.3X 10 3~39.2X 10 3
72 Y=0. 4951 x+ 1. 526 6 0.9321 10.0X 103 4.74< 10 3~ 14.8x 10
96 Y= 0. 4046 x+ 1. 397 6 0. 9744 7.6X10 3 3.58X 10 P~ 12.1X 10 3
24 Y= 0. 4003+ 1. 134 6 0.9785 22.4<10°%  11.4X 10 3~27.0X 103
48 Y=0.514x+ 1. 502 6 0.9837 13.0< 10 % 6.76X10 °~16.7< 103
72 Y=0.560x+ 1. 172 6 0. 9706 10.0< 103 4.21X 10 3~10.6X 103
96 Y=0. 88x+ 1. 553 5 0. 9471 7.80< 1073 3.51X 10 3~9.53X 103
, AchE ( ) t,
’ ~ AChE ’
. AchE , AchE
) AChE ’ ~ ~ N
o b b
[2,3
2+ 2+
C .Cd . . LCso0 7.
2 2
) . 0.008mg Cu” /L.0.0011lmg Cd” /L.
7.60X 10 * mg /1.7.80X 10 “mg /L. .
. < Img/L,
1000 . s
2+ >
. > >Cd” > Cu .
+ +
. 8 c’ .o
. [8]
’ b 9
10 .
2.3 Cu*'.cd* .
2 b
K b . o ~
M o ~ . M Al
’ o
9~ 12 C? et . . Cu?”
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) 50% ; ) 50%
. cd** : 0%
2+ 2+ 24 2+
75%. Cu VCd Cu .Cd .
2+ 2+
Cu . ; Cd .
, Cd* . : .
8 LCy (mg L)
Tab. 8 The toxicity comparison of four poisons on different shrimps
ICso (mg/ L)
) R
4 5] L6l 17 18]
24 2.2 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 4.5 4.15 7.978 11.48
48 2. 80 1.50 3. 869 5.30 1.82
Cu2+
72 1. 60 L. 125
96 0.8 0.32 0.5710 3.4
24 4.0x107? 0.048
24 2.4X1073 0.350
48 13.0X 103 0.288
72 10. 01073 0.272
96 7.80X 103 0. 158
+
9 o
Tab.9 The interaction between copper and dichlorvos
1 2 3 4 5 6 7
C Tt ( mg/ L) 4.50 3.60 2.70 1. 80 0. 90 0
X 10°mg/ L 0 88 17. 6 26.4 35.2 4.0
24h (%) 50 45 60 50 [¢0] 50 100
10 cd’
Tab. 10 The interaction between cadmium and dichlorvos
1 2 3 4 5 6 7
Gl ( mg/L) 2.54 2.03 1.52 1.2 0. 51 0
X 10°mg/ L 0 88 17. 6 26.4 35.2 4.0
24h %) 50 70 90 80 (S0 50 100
n o’
Tab. 11 The interaction between copper and methamidophos
1 2 3 4 5 6 7
cut mg/L) 4.50 3.60 270 1. 80 0.9 0
X 1()3mg/ L 0 4.5 9.0 13.4 17.9 2.4
24h %% 55 50 60 65 50 50 100
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12 cd

Tab. 12 The interaction between cadmium and methamidophos

1 2 3 4 5 6 7
CE" (mg/L) 2.5 2.03 1. 52 1. 02 0. 51 0 0
X 10°mg/ L 0 4.5 9.0 13.4 17.9 2.4
24h (%) 55 50 60 65 50 50 100
3
(G DIEEN 24 1C50.48 1.Cs0~ 72 1C50+96 LCso 4.50.2.22,2.80.1.93, 1.60.
0.16, 0. 80.0. 11mg/ L, 0.008.0.001 mg/ L.
) . 24 15048 150 72 1Cs50+ 96 1.C50 4.0X 10 .22.4

X 10 7, 37.8X 10 *.13.0X10 5 10.0X10 .10.0X 10 *7.6X 10 *.7.80X 10 “mg/L,
7.6X10 *.7.80X 10 “mg/L.

3 .. . . > = Cd?
>CuZJF .
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