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ABSTRACT
The toxicity of copper to Nile tilapia, Oreochromis niloticus was evaluated by determining the

96-hr LC,o. Two experiments were done to investigate the effects of pre-exposure of Nile tilapia to 4
different Ca-salts and concentrations on the acute copper toxicity in indoor laboratory. Expt. (1) was
carried out to determine the 96-hr LC,o of Cu'+ in copper sulfate to fish pre-exposed to 4 different Ca-salts
(Ca-oxide, Ca-carbonate, Ca-chloride and Ca-sulfate). Expt. (2) was carried out to determine the optimum
Ca'+ concentration, to minimize the Cu'+ toxicity. Comparing the copper toxicity to the Nile tilapia, pre
exposed to 100 mg Ca'+/L as Ca-oxide, Ca-carbonate, Ca-chloride and Ca-sulfate, the 96-hr LC,o of Cu'+
was 14.27, 11.19, 10.18 and 9.29 mg Cu'+/L, respectively, while the 96-hr LC,o for control was 5.03 mg
Cu2+/L.

Expt.(I), showed that the highest copper LC,o was obtained in case of Ca-oxide pre-exposure
(14.27 mg Cu2+/L). The 96-hr LC,o of Cu2+ to fish exposed to 0, 50, 100 and 200 mg Ca2+/L was 5.03,
13.23, 14.27 and 13.09 mg Cu2+/L, respectively. The 96-hr LCso values were slightly increased with
increasing the calcium concentration (P>0.05), and the optimum one was obtained at 50-100 mg Ca2+/L.
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INTRODUCTION

Copper sulfate is often used as an
algaecide in commercial and recreational
fishponds to control the growth of
phytoplankton and filamentous algae. It is also
used to control certain fish diseases (1, 2). The
concentrations of copper sulfate used for
phytoplankton control are seldom directly
toxic to fish, but do kill large numbers of
invertebrate food organisms such as rotifers,

• cIadocerans and copepods (1). However,
above a specific concentration, copper is toxic
to fish including such cultured species as
salmonids, cyprinids and catfish (3). As a
result, the treatment recommendation for the
use of copper sulfate for finfish is 0.5- I mgIL
(1,4).

Nile tilapia is a native fish species of
Egypt that grows faster in warm months, and
has become more popular allover the world
because it can be cultured in a variety of
aquaculture systems and are favorable food
fish (5). However, Nile tilapia is omnivorous
fish and could consume detritus,
phytoplankton and zooplankton (6, 7, 8). Thus,
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fish which graze the plankton organisms is
liable to the accumulation of copper in their
tissues, which may reach the toxic
concentration.

Copper toxIcity is known to be
regulated by alkalinity, hardness and pH of
water (9). Therefore, recommendations for the
safe use of copper sulfate have been based on
hardness (10, 11), total alkalinity (1, 12, 11),
and pH of the water (9). The high
concentrations of calcium, a major component
of hardness, are also thought to limit copper
toxicity by protecting the ion-regulating
mechanisms at the gills, from the disruptive
effects of copper (13). One means to increase
the uptake of calcium by aquatic organisms is
to increase the level of environmental calcium
through the application of liming agents. The
total plasma calcium level of the common carp
(40-50 mg/I) is raised in tap water (0.15 mMiL
ci+) and remains within 3 mmol/L, while fish
kept in high calcium freshwater shows larger
hypercalcemic responses (14). The calcium
supplied through liming reduce the uptake of
heavy metals (15, 16).


















