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Toxicity of three heavy metals to Penaeus penicillatus

Chieh-Shih Hsieh, Hsueh-Jen Tsai
Jin-Yu Yeh and Mao-Sen Su

Aquaculture is a very important industry in Taiwan. However, this activity
has been seriously threatened by river and ocean pollution. Water criteria must
be established for the purpose of protecting the further development of this
industry. This study was aimed to evaluate the acute toxic and sublethal effects
of three heavy metals to Pengeus penicillatus in order to provide baseline for
water quality control.

The acute toxicity of three heavy metal to post larvae 15 of p, penicillatus
was studied. The resuly showed that the toxicity was higher for cadmium and
lower for zinc at 100 mg/l and it was again higher for cadmium and lower for
copper below 33 mg/l

The effects of low levels of three heavy metals, Cu ( >0.1 mg/l), Cd ( >0.1
mg/l) and Zn ( >0.4 mg/l ), on the growth, survival and accumulation in the body
of p. penicillatuslarvae ( 19.8 + 7.3 mg body weight ) were also studied. The
results showed that the growth and survival rates of the tested larvae were signi-
ficantly lower than those of the control group. The accumulation of heavy metals
was also much higher in the body of the tested larvae than those in the control
group. '
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Fig. 2 Relationship between percentage of mortality and resistance or survival time of ».
penicillatus at five lethal levels of cadmium.
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Fig. 3 Relationship between percentage of mortality and resistance or survival time of .

penicillatus: at five lethal levels of zinc.
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Fig. 4 Acute toxicity of three heavy metals to P. penicillatus. larvae.
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Table 1 The survival of P. peniciilatus larvae exposed to various levels of heavy metals
for 50 days. The survival in control after 50 days wan 809

Cu (mgre) 0.05 0.1 0.2 0.4
Survival (%) 70 410
Cd (mg/2) 0.05 0.1 0.2 0.4
Survival (%) 85 30
Zn (mg/e) 0.1 0.2 0.4 0.8
Survival (%) 100 70 10
220 Acontml 34} ACOntrol
2001 OO.OSmg/! Cu
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Fig. 5 The effects of different concentration of cepper on the larval growth (a) body

weight (B) total length of P. penicillatus .
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Fig. 6 The effects of different concentration of cadmium on the larval growth (A) body

weight (B) total length of P. penicillatus .
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Fig. 7 The effects of different concentration of zinc on the larval growth (a) body weight
(B) total length of P. penicillatus.
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Table 2 The residue levels of copper, cadmium and zinec in P. penicillatus after being
exposed to various levels of the heavy metals fcr 50 days.

Residue

Heavy level Cu (ug/g) Cd (ug/g) Zn (ug/g)
metal level

Cu - 0.05 mg/¢ 49.5210.0 0.5320.12 19.5+5.6
0.10 mgse 61.8+14.8 0.7620.50 26.8+7.6

Cd - 0.05 mg/¢ 17.5+1.7 11.00+£1.73 12.821.9
0.10 mg/¢ 23.023.0 25.7526.50 23.817.1

Zn - 0.10 mg/¢ 21.8+8.0 0.8120.08 24.01.4
0.20 mg/e 20.5+6.7 0.4420.29 24 .324.0
0.40 mg/y 21.725.7 1.8520.45 33.5%6.5
0.80 mg/¢ 24.0 1.40 40
Control 17.5+2.2 0.20x0.14 14.322.5
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