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Toxicity of Copper, Cadmium and Chromium on Survival, Growth and
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In order to estimate toxicity of copper, cadmium and chromium on survival, growth and oxygen consumption
of the estuarine mysid, Neomysis awatschensis, adult and juvenile, the experiments were conducted by renewal
bioassay method at 20 £ 1C and 20 = 1% salinity. The 96hr-LCso of the mysid exposed to cadmium, copper
and chromium was 20.2, 11.3 and 670.4 ug/¢ in adut and 3.4, 1.9 and 49.4 ug/¢ in juvenile, respectively, and
were ranked in order of toxicity : copper >cadmium >chromium, Survival rates of the mysid exposed to the
sublethal concentrations of heavy metals for 40 days were significantly affected by cadmium >1.0 ug/¢ and
copper >0.6 ug/¢ concentrations. The growth rate of the mysid exposed to cadmium>2.0 ug/? and copper
>1.2 ug/? concentrations were significantly reduced than that exposed to normal condition, but there was no
affect on intermoult period. Oxygen consumption rate of the mysid exposed to heavy metals was significantly
reduced with increasing heavy metals concentrations. The results of the present study led us to conclude that
concentrations levels of cadmium>1.0 ug/? and copper >0.6 ug/? of the estuarine could markedly affect the
distribution and population of the mysid by reduced survival, growth and oxygen consumption rate.
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Table 1. Lethal concentrations of cadmium, copper and chromium to the mysid, Neomysis awatschensis, adult

and juvenile
*Experimental conditi
Heavy xperimental condition 96hr-LCs,
metal Temperature Salinity pH Dissolved oxygen (ug/®)
(t) (%) (mg/é)
Adult  Cadmium 20+ 08 20+ 05 80*06 6310 20.2
Copper 20£09 20207 78108 65109 . 11.3
Chromium 20209 2004 771207 63107 6704
Juvenile Cadmium 2010 20£08 8009 67+11 34
» Copper 20£0.7 20+ 10 79106 6.5t 08. 1.9
Chromium 20 £ 0.8 20 £ 0.7 78+ 10 6.6 £ 0.7 494
*Data were presented as mean * SD (n=5)
Table 2. Ratios in 96hr-LCs, for adults and juvenile
of the mysid, N. awatschensis, exposed to oor-
cadimium, copper and chromium oo 4
96hr-LCqo (ug/8) 8ol °\
Heavy metal r-LCo g/ - LCs, ratio,
Adult  Juvenile (Adult/Juvenile) _ \§\°
Cadmium 2017 337 60 sor '\\,°\ °
Copper 11.29 193 59 . .
Chromium 67044 49.35 13.6 40l A Control
© 10 g/t
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= .
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Fig. 1. Survival rates of Neomysis awatschensis
exposed to sublethal concentrations of
cadmium, copper and chromium.
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Fig. 2. Growth in body length of N. awatschensis
exposed to sublethal concentrations of
cadmium, copper and chromium.
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Table 3. Mean intermoult period of the mysid, N. awatschensis, juvenile exposed to sublethal concentrations
of cadmium, copper and chromium for 40 days

Intermoult period (days)

sggg%si(\)rfe Control Copper (ug/?) Cadmium {pg/?) Chromium (ug/8)
mouting 06 12 10 20 107 214
1 32 33 3.1 29 28 30 31

2 26 29 28 26 29 29 29

3 31 30 3.0 32 30 32 32

4 32 3.1 30 30 32 33 30

5 30 31 3.1 32 34 29 32

6 34 33 32 33 32 35 33

7 3.7 38 35 38 37 36 38

8 40 42 45 37 40 46 37

9 49 48 43 49 42 47 46

10 5.2 5.3 5.3 53 52 54 5.3
Cumulative sum ~ 363 36.7 36.0 359 356 36.6 36.1

Table 4. Growth of body length and daily growth rates of N. awatschensis juvenile exposed to sublethal
concentrations of cadmium, copper and chromium

Heavy Concentration Exposure time Moulting Body length (mm) Dv{rlt%an

owth rate

metal (ug/?) (days) frequency Initial Final 5 mm/days
Cadmium 1.0 40 10 148 6.50 0.126
i 20 40 10 148 631 0.121
Copper 0.6 40 10 145 6.54 0.127
PP 212 40 10 148 6.26 0.120
Chromiu 10.7 39 10 148 6.68 0.133
" 214 39 10 148 6.64 0.132
Control 0 40 10 148 7.10 0.141

Table 5. The percentage increase in body length at each moult of N. awatschensis exposed to subiethal
concentration of heavy metals as compared with control group

Concentration Order of successive moulting
Heavy metal

(ug/®) 1~4 4~6 6~8 8~10

Cadmium 1.0 96 93 100 100
20 96 91 101 102

Copper 0.6 104 82 99 100
1.2 102 38 102 102

Chromium 10.7 103 97 96 98
214 98 104 99 98

Control 0 100 100 100 100

a & gA)7)o) AExEG 22 A4 asst S48 4

[¢)
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F& 20T, 9% 20% 1A copper, cadmium % chro-
miumdl =& A} A 96hr-LCohe 2+ 20.2
ugll, 113 pg/t, 6704 pg/lolch. Aste)ME coppert
19 pg/?, cadmiumoli A 34 pg/¢ F chromium®| A< 49.4
pg/l2 A QAo H)gte] MEXAL FEE AAA 2k
o1} AAEAL copper>cadmium>chromium 2.2 5
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Table 6. LCs of three marine crustacea exposed to cadmium, copper and chromium

Heavy metal Species Time (hr) LCs (ug/®) Source
Mysidopsis bahia 96 110 Lussler et al. (1985)
Cadmium Daphnia magna 48 85 Robert and Michael (1976)
Neomysis awatschensts 96 20.2 Present study
Mysidopsis bahia 9% 181 Lussler et al. (1985)
Copper Daphnia magna 48 98 Robert and Michael (1976)
Neomysis awatschensis 96 113 Present study
Chromium Mysidogsis bahia _ 9 2,030 Lussler et al. (1985)
Neomysis_awatschensis 96 670.4 Present study
M€ Dahpnia magna®l Bl3td] vlmd F& s HY
8r WE, ZAOlF 9% Mysidopsis bakia RO B oot
o Cotmi 283 cadmium® cromium®l =¥ 49 vk AL
ol o—e Coper FEE M bahiaSt D. magna®l ®13 @ASA okt
ey o Gmmi gy 22 E Aol e SAAR A%t Had
£ r° XA’A 9t copper®l e LCs Hormarus gammarus) 440l
& .\ :><‘,’\A 10 pg/l2 E1%0o} 31=6 (Kenneth and Christensen,
£ | \\A__A 1972), &4 0] A3t A X3 HAAAR Y A
& T aas aelsime 4949 dee oldd,
T EA0) AN A $35 FHE EHE copper>
cadmium>chromium €03t} = W& FI£ 54
N T T & copper>cadmium>zinc® 0] (Connor, 1972),
0.05 0.1 05 1.0 5 10 50 100

CONCENTRATION (ug/1)

Fig. 3 The oxygen consumption of N. awatschensis
exposed to cadmum, copper and chromiunm
for 20 days.
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