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Effect of copper contaminated food on the growth (biomass) of
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Abstract. Preliminary observations were made on the effect of copper intoxicated
food on the growth (biomass) of Channa gachua (Ham.). Ingestion of copper
contaminated Lebistes reticulatus (Peter) as food by Channa gachua for 30 days had
reflected in reduction of biomass with no histopathological changes in the gills or
intestine.
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1. Introduction
Heavy metals may affect the fish directly or indirectly through various components
of food chain. The fish food organisms may accumulate these metals and affect
the well-being of fish. In such conditions, su~eptibility of animals may depend
on its position in the food chain. Todate, little efforts have been made to measure
the effect of such contaminated food on fishes. Hence, the present work was undertaken to study the growth (biomass) of Channa gachua (Ham.), fed with copper
contaminated food for a period of 30 days.

2. Material and methods
Channa gachua were procured from a local tank and held in glass tanks in the laboratory for 15 days. The fishes were fed on small guppy (Lebistes reticulatus). The

physico-chemical conditions of the water used in the experiment were as shown
below.
The dissolved oxygen ranged between 7.8 to 8" 5 rag/l, pH varied from 7" 8 to
8" 1, alkalinity ranged between 96 and 120 rag/l, total hardness varied from 150
to 180 mg/l. Temperature of water ranged from 19 to 21 ° C.
C. gachua weighing between 3 and 5 g were used in the feeding experiments.
A group of 5 fishes of known weight was transferred to each experimental aquaria.
During the course of the experiment, live L. reticulatus that were exposed to I00/tg/l
of copper (copper sulphate as copper) for 48 hr, were weighed correctly and fed to
satiation to the test fishes every day. The control group of C. gachua was fed with
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untreated L. reticulatus of known weight each day. A daily record of food consumption was maintained for each group of fishes. The unused food, if any, was
removed and weighed to estimate the amount of food consumed.
The experiment was conducted for 30 days, at the end of which, the weights of
the control and test fishes were recorded. The average weight changes in per cent
of the initial weight of C. gachua was estimated. Two fishes of ~ c h group were
sacrificed at the end of the experimental period for histological examination.
3.

Observations

The amount of total food consumed and the resulting changes in the weight of
control and test tishes are shown in table 1. It is seen that the test Rshes consumed
sligtxtly less amount of food per gram body weight and showed 5" 585% reduction
in weight after completion of 30-day period. The control group on the other hand
consumed slightly more food and showed a gain of 57% of initial weight during
the same period. The weights of the control and test fishes after 30 days of feeding were statistically analysed and found to he signiRcantly different. Cessation
of feeding was not observed at arty time in the experimental fishes. Toxicity due
to ingestion of sublethal dose of copper through the food may have caused an extraneous stress on the metabolic processes of the fish and this extra stress might have
resulted in the reduction of biomass.
There was no apparent effect on the swimming behaviour and general activity
of the treated fishes. Microscopic structure of the gills and alimentary canal did
not show any damage. The only change noticed was the reduced number of mucin
ceils in the intestine of the treated fishes. Absence of histopathological changes
in the gills and alimentary canal may be due to accumulation of very minute quanti~
ties of copper in the body of the guppy, used as food organism.

Table 1. Changes in the biomass of control and test fishes (C. gachua) fed on
normal and treated guppy (100 t~g/1for 48 hours) respectively.

C. gachua

Initial weight Averagevalue
Food
Weightof the Weightchange
of fish (g)
of food
consumedper fish after 30
as ~ of initial
consumed
gram body daysof feeding weigt.tafter
within
weight in
30 days
30 days (rag) 30 days (rag)

Control fish

3.375
(3.136-4.323)*

5244.8

1554.015

5.300
(4.294-5.753)*

+157.037

Test fishes

4.655
(3.612-4.985)*

7021"6

1508.399

4- 395
(3.631-4.692)*

-- 94.415

* Range
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4. Discussion
According 1o Drttmmond et al (1973) the initial response of fish exposed to copper
was the cessation of feeding. Arthur and Leonard (1970) also observed that at
high concen'.ra'.ions of copper, the test species did not accept the food. Reduction of food consumption in gold fish and carp during 30 days exposure to 8/z/l
of copper was noled by Ozaki et al (1970). In the present study, no cessation of
feeding was observed in C. gachua fed on copper contaminw.ed food but the amount
of food cons'amed per gram body weight was slightly less than in the control group.
Lett et al (1976) reported that after initial cessa:ion of feeding, fish resumed normal
feeding aztivity after few hours and correlated the appetite response with gastric
filling (Brett 1971; Ware 1972) which in turn controls blood glucose levels and
thus the feeding response.
In the present investigation it was observed that due to copper poisoning the
weight of fish was reduced after 30 days period. Similar results were obtained by
Biesinger and Christensen (1972) in Daphnia magna, exposed to copper chloride
for three weeks. Retardation of growth in rainbow trout and Coho salmon
ingesting 1 mg/g dry diet ingredients of copper has been reported by Zaugg (1967).
Mount and Stephen (1969), McKim and Benoit (1971) and Lett et al (1976)
observed growth retardation in fish exposed to s, lblethal amounts of copper.
The present study showed that the microscopic structure of gills and intestine
of the test ftskes was normal, although reduction in the growth (biomass) was evident. Absence of his*.opa*.hologicalchanges may he correlated with minute quantities of copper ingestion hy C. gachua through food. Mount (1968) found, that in
minnows, growth was more sensitive than histopathological changes. According
to McIntosh (1975), 2 to 3/zg/g of copper was accumulated in green sunfish after
treatment with 3 mg/l of copper sulphate.
In conclusion, it may he said that the reduction in growth of fish without killing
them is an important sublethal effect of copper con'aminated food, which must
he considered when establishing safe levels of copper in water. Further wb.en
copper is used as algicide in natural waters, it may affect the fish through organisms
which serve either directly or indirectly as fish food.
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