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Table 1. Relationship between probit of mortality (Y) and log mercury concentration as mg/L (X) at various
exposure time for different stage of Penaeus chinensis larvae, and LC50 of mercury and its 95% confidence

limits (in parenthesis).

Time Larva =a+bX R N LC50 Chi-square

h) (mg/L)

24 Z1 Y=2.403+1.627X 0.9695 6 0.004 (0.003-0.006) 2.273*
22 Y=1.702+1.851X 0.9819 6 0.006 (0.004-0.008) 1.467*
Z3 Y=0.178+2.284X 0.9470 6 0.007 (0.006-0.010) 7.189*

24 M1 Y=2.089+1.541X 0.9428 6 0.008 (0.005-0.011) 3.905*
M2 Y=1.754+1.402X 0.8880 7 0.021 (0.012-0.034) 7.961*
M3 Y=0.281+1.930X 0.9035 7 0.028 (0.018-0.042) 10.445*

24 P5 Y=-0.158+2.409X 0.9395 8 0.138 (0.111-0.172) 9.353*
P12 Y=1.499+1.558X 0.9707 10 0.177 (0.135-0.232) 1.775*
P20 Y=1.161+2.759X 0.9172 7 0.246 (0.204-0.297) 4.395*

* significance at 95% level.
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Fig. 1. The relationship between mercury concentration and mortality for Penaeus chinensis zoea and mysis larvae after
24 h exposure.
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Table 2. Relationship between probit of mortality (Y) and log copper concentration as mg/L (X) at various
exposure time for different stage of Penaeus chinensis larvae, and LC50 of copper and its 95% confidence

limits (in parenthesis).

Time Larva Y=a+bX R N LC50 Chi-square

(h) (mg/L)

24 Z1 Y=-11.413+8.787X 0.9452 5 0.074 (0.067-0.081) 5.914*
Z2 Y=-14.100+10.053X  0.9565 5 0.079 (0.073-0.086) 6.881*
Z3 Y=-7.407+6.382X 0.9765 5 0.088 (0.079-0.098) 2.495*

24 M1 Y=-5.641+5.407X 0.9878 6 0.093 (0.083-0.104) 1.946*
M2 Y=-7.187+5.492X 0.9447 8 0.166 (0.149-0.184) 12.163*
M3 Y=-7.109+5.384X 0.9679 8 0.177 (0.159-0.198) 4.908*

24 P5 Y=-0.601+2.782X 0.9601 6 1.031 (0.830-1.280) 4.330*
P12 Y=-0.783+2.618X 0.9940 7 1.679 (1.321-1.983) 0.497*
P20 Y=-4.163+3.707X 0.9373 7 2.962 (2.485-3.532) 8.763*

48 Pi2 Y=-0.055+2.418X 0.9884 7 1.231 (0.967-1.568) 0.678*
P20 Y=-2.020+3.197X 0.9586 7 1.571 (1.319-1.870) 4.572*

* significance at 95% level.
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Table 3.

Relationship between probit of mortality (Y) and log cadmium concentration as mg/L (X) at
various exposure time for different stage of Penaeus chinensis larvae, and LC50 of cadmium and its 95%
confidence limits (in parenthesis).

Time Larva =a+bX R N LC50 Chi-square

(h) (mg/L)

24 Z1 Y= 0.812+2.475X 0.9506 7 0.492 (0.389-0.624) 3.631*
Z2 Y=-8.825+8.154X 0.9881 5 0.496 (0.456-0.539) 1.492*
Z3 Y=-7.115+7.149X 0.9708 5 0.495 (0.451-0.543) 2.064*

24 M1 Y=-2.177+4.072X 0.9690 7 0.579 (0.493-0.679) 4.797*
M2 =-2.348+4.148X 0.9632 7 0.591 (0.503-0.694) 6.632*
M3 Y=-2.506+4.221X 0.9837 7 0.600 (0.510-0.706) 2.467*

24 P5 Y=1.262+1.752X 0.9732 7 1.361 (1.012-1.831) 1.699*
P12 Y=-2.379+3.441X 0.9050 6 1.395 (1.174-1.657) 8.930*
P20 Y=-0.862+4.481X 0.9816 7 2.033 (1.794-2.305) 1.903*

48 P12 Y=-2.601+3.732X 0.9468 5 1.089 (0.911-1.302) 4.165*
P20 Y=-2.856+6.669X 0.9066 6 1.506 (1.355-1.675) 7.769*

* significnce at 95% level.

Table 4.

limits (in parenthesis).

Relationship between probit of mortality (Y) and log zinc concentration as mg/L (X) at various
exposure time for different stage of Penaeus chinensis larvae, and LC50 of zinc and its 95% confidence

Time Larva Y=a+bX R N LC50 Chi-square

(h) (mg/L)

24 Z1 Y=-1.663+3.908X 0.9656 7 0.507 (0.441-0.582) 2.837*
Z2 Y=-1.831+3.999X 0.9310 7 0.511 (0.445-0.587) 6.053*
Z3 Y=-7.692+7.347X 0.9890 7 0.534 (0.494-0.577) 3.249*

24 M1 Y=-5.452+5.467X 0.9797 5 0.709 (0.631-0.799) 3.734*
M2 Y=-4.311+4.711X 0.9770 5 0.947 (0.790-1.136) 3.054*
M3 Y=-4.669+4.874X 0.9890 5 0.963 (0.803-1.155) 1.474*

24 P5 Y=-7.904+5.627X 0.9657 6 1.964 (1.743-2.212) 8.300*
P12 Y=-7.988+5.620X 0.9635 6 2.047 (1.811-2.314) 8.752*
P20 Y=-12.962+10.893X 0.9770 7 4,457 (4.182-4.749) 0.766*

48 P12 Y=-3.841+4.059X 0.9685 6 1.506 (1.290-1.759) 3.054*
P20 =-8.983+9.602X 0.9099 7 2.859 (2.683-3.048) 10.475*

* significance at 95 % level.
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Fig. 3. The relationship between copper concentration and mortality for Penaeus chinensis zoea and mysis larvae after
24 h exposure.
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Lethal Effect of Heavy Metal on the Larvae of Penaeus chinensis

Abstract

Acute toxicities of heavy metals including mercury, copper, cadmium and zinc to the larva and juvenile of
Penaeus chinensis were examined. The postlarvae had higher resistance to these heavy metals than zoea and
mysis larvae. The relative toxicities of heavy metals on zoea, mysis and PL5 were as follows: Hg2+ > cu’t >
Cd™* > Zn®*. The relative toxicities on PL12 and PL20 were as follows: Hg2+ > Cd™ > cu®t > zn®*. For both
postlarvae, zoea and mysis, tolerence of animal to these heavy metals increased with growth. However, LC50

value decreased with time exposure for every larvae tested.
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