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Toxicify and Subletha]l Effect of Heavy Metals on
Freshwater - shrimp ( Macrobrachium nipponen-

8e¢) and Corbiculas (Corbicula fiuminea)

Chang -Yuh Wai , Jann-Shi Lin and Chia-Kan Liu

It is necessary to understand the TLM of toxic heavy metals to freshwater
shrimp ( Macrobrachium nipponense ) and Corbiculas ( Corbicula fiuminea ) for
the purpose of establishing water quality criteria.

The 24 hrs TLM of Cadmium, Mercury, Copper, Iron, Nickel, Lead, Magnesium
to freshwater shrimp were 0,085 ppm, 0,09 ppm, 0.18 ppm, 131 ppm, 178 ppm, 144
ppm and 3217 ppm respectively and the 96 hrs TLM of the same metals to Corbiculas
were 173 ppm, 1.50 ppm, 4.98 ppm, 2213 ppm, 1124 ppm, and 1632 ppm respectively.

The histopathologic changes of freshwater shrimp exposed in the toxic solution

were also observed and discussed.
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Table 1 The TIM of several kinds of heavy metal ions and Acidity
Alkalinity to Freshwater shrimp.

_ . TLM (PPM)
1on

24 hrs 48 hrs
Cd+ 0.085 0.077
Hg* ' 0.09 0.08
Cu* 0.18 | 0.15
Fe+ 131 126
Pd+ 144 136
Ni+ 178 169
Mn+ 3217 3201
H* PH 4.26 PH4.38
OH- PH 10.2 PH 10.01
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Table 2 - The TLM of several kinds of heavy metal ions
and Acidity, Alkalinity to Corbiculas

TLM ( PPM)
ion

o6 hrs

Cd++ 173
Hgt*t . 1.50
Cut+ 4.98
Fe++ 2213
Pd++ 1632

Ni ++ 1124
Mn++ 19_9

H+ PH 3.09
OH- » PH 11.27
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Table 3 The toxic of Cadmium to Corbiculas

Concentration pH Mortality .
(PPM) Initial 24 hrs 48 hrs 72 hrs 96 hrs
Control 6.32 0./10 0,10 010 0./ 10
150 6.45 0.10 1./10 1./1¢ 5./ 10
160 6.61 0./10 010  0./10 3./10
170 6.58 0./10 2./10 2/10 3./10
180 6.42 0./10 2./10 2./10 5./ 10

190 . 6.75 0./10 110 1710 6.7 10
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Table 4 The toxic of Mercury to Corbiculas

Concentration pH o Mortality

(PPM) Initjal - 24 hrs 48 hrs 72 hrs 96 hrs

Control 6.41 010 0710 010 010
2 7.32 010 010 4 /10 6./10
3 7.33 0./10 0./10 4 ./10 8./ 10
4 7.32  0./10 0./ 10 4./10 8./10
5 7.26 0./10 1710 2/10 7./10
6 7.17 010 0./10 5./ 10 9./10
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Table 5 The toxic of Copper to Corbiculas

Concentration pH Mortality
(PPM) Initial v 24 hrs 48 hrs 72 hrs 96 hrs

Control - 6.38 010 0./10 0./ 10 0./ 10
3 7.13 0./10 0./10 2./10 5./ 10
4 7.32 0./10 2./10 5./10 6 .10
5 7.30 0/10 1./10 5./10 . 5./10
6 7.47 0./ 10 1./10 3./10 3./ 10
7 7.45 0./10 0./10 1./10 7./10

*6 BHBRcEH

Table 6 The toxic of Iron to Corbiculas

Concentration VPH . Mortality
(PPM) I-ni tial - 24 hrs 48 hrs 72 hrs 96 hrs
Cont rol 6.45 0./10 0./10 - 0./10 - 0./10
2000 6.03 0./10 0./10 010 2/10
2100 5.30 0./10 0./10 . 1./10 - 5/10
2200 5.41 - 0./10 0./10 2./10 6 .10
2300 5.36 0./10 1./10 4./10 6./ 10
2400 5.59 010 010 2/10 5./10




| RT EHNZEH
Table 7 The toxic of Nickel to Corbiculas

Concentration pH Mortality
(PPM) Initial - 24 hrs 48 hrs 72 hrs 96 hrs
Control 6.47 0./10 010 0.,/10 010
900 6.94 0./10 5./10 5/10 6 /10
1000 6.21 0./10 1./10 0./10 2/10
1100 6.69 0./10 5,10 5,10 5,10
1200 6.68 0.10 2/10 2.,/10 5./ 10
1300 6.79 0./10 2./10 2 /10 3./10
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Table 8 The toxic of Lead to Corbiculas

Concent raﬁ on pH Mortai ty
(PPM) Ini tial 24 hrs 48 hrs 72 hrs 96 hrs
Control. 6.41 0./ 10 0./ 10 0./ 10 0./ 10
1600 5.57 0./10 010 2./ 10 7./10
1700 5.51 . 0./10 0./ 10 2./10 5./ 10
1800 5.41 0./10 0./ 10 1./10 4 /10
1900 5.22 010 0./ 10 2,/10 4 /10
2000 . 4.84 0./10 0./10 3./10 5 /10

#£9 EHEZFHHE
Table 9 The toxic of Magnesium toCorbiculas

Concent ration - pH Mortality
(PPMD) Initjal 24 hrs 48 hrs . 72 hrs 96 hrs
Cont rol 7.02 0./10 0,10 010 0-/10
200 6.88 010 1./10 1./10 5./10
210 6.53 0./10 2.,/10 4 /10 6./ 10
220 6.33 0./10 1./10 3./10 7./10
230 6.42 5,10 6./10 7./10

v 010
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Table 10 The toxic of pH to Corbiculas

Concent ration Mortality
PH 24 hrs : 48 hrs 72 hrs 96 hrs
Control 0./10 010 010 0./10
3.2 0./10 2./10 3/10 3/10
3.1 0./10 2./10 4,/10 9,10 — -
3.0 - 1./10 3/10 6./10 6./10
2.9 2./10 3710 8/10 - 9.10

: #11 @Y BRHENEE )
Table 11 The toxic of pH - to Corbiculas

Concentration Mortality
(PH Value) 24 hrs 48 hrs 72 hrs 96 hrs
Control 0,10 0710 0./10 010
11.2 0/10 0710 0./10 6./10
11.3 0./ 10 1/10 4./10 6./ 10
11.4 010 0. 10 1./10 6./ 10

11.5 010 010 0.10 3./10,
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— OB IE LI A ( Macrobrachium nipponense ) Wi ( Corbicula fiuminea ) HIEH
2 TLM » L@ R ERA K Z HHE o '

SHAERELBR R H B 88 % LM 24 /I TLMS 318 0,085 ppm ~ 0.09
ppm ~ 0.18 ppm + 131 ppm ~ 178 ppm ~ 144 ppm ~ J& 3217 ppm o HWIHUMEZ B&E » #
96 /N2 TLM4> BI85 173 ppm ~ 1.50ppm~ 4.98 ppm ~ 2213 ppm ~ 1124 ppm ~ *1632 ppm ©
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