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The potential of recycling animal wastes into fish pro-
duction has been demonstrated by the Chinese. They use
animal manure as the main fertilizer in fish ponds [1]. The
recycling of animal wastes after composting it in pits or
fermenting it in biogas digestors, notonly provides methane as
energy source and {ish production but also safeguards the
environment from pollution and diseases of insanitation.
Several workers have reported use of biogas slurry for fish
production [2-4].

Since substantial quantitics of animal manures, about
21.2 million tonnes are available in Pakistan [5], which is used
forcrop and vegetable production, it will be cconomically fea-
sible if the wastes are recycled within integrated biogas and
fish farming systems at all levels among the farmers.

The present study was undertaken to cvaluate the growth
of the common carp on biogas waste effluents, fertilizer and
supplementary feed.

The study was conducted at Integrated Recycling Unit
(Poultry-Livestock-Biogas and Fish ponds) of Animal Sci-
ences Institute, National Agricultural Rescarch Centre,
Islamabad, in three cemented ponds having anarcaof 0.0021ha
(7x3x1-1.5m). Ponds were filled with fresh water about
15 days before the start of the experiment and manured with
biogas waste effluent. Fish ponds were stocked with common
carp (Cyprinus carpio) fingerlings on 23rd June, 1986 at the
rate of 25 fish/pond. At the time of stocking, the average body
weight of the fish was 30gm and average body Iength was
9.7 cm. The fish was grown for a period of four months (from
23rd June-23rd Oct., 1986). All the three ponds were manured
with biogas waste effluents at the rate of 500 lit./ha/ day (1 li/
pond/day). Pond ‘B’ and ‘C’” were also fertilized with super-
phosphate (42 gm/pond/week) and ammonium sulfate (24gm/
pond/week). Whereas pond ‘C’ was supplemented with cotton
seed cake and rice bran (1:1) at the rate of 2% of fish body
weight. The chemical composition of the waste was deter-
mined by using AOAC mecthods [6].

Samples of 10 fish were netted monthly from each pond,
weighed, measured and returned to the same pond. All the
physico- chemical parameters of the pond water were moni-
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tored on daily basis. For dissolved oxygen and temperature
determination, Oxygen Meter (Fisher, YSI-Model-57) was
uscd and the pH was determined with a portable pH Meter
(M-8E). At the end of the experiment, the fish samples were
collected, cooked and were tested by a taste pannel of 7 judges
on hedonic scale and organoleptic quality of the fish raised in
this system was found good.

Theaverage weight gainof fish in pond ‘A’ was obscrved
as 350gm whereas weight gain in pond ‘B’ and ‘C” was 485
and 1000gm respectively. The average body length of fish at
the end of the cxperiment was 23, 30 and 43cm in pond A, B
and C respectively (Table 1).

The average chemical composition of the biogas waste
cffluent was determined to be: 34.42% dry matter, 10.39%
crude protein, 11.40% crude fiber and 7.0% total ash (on dry
matter basis). The pond temperature varied {rom 18-34°dur-
ing the whole experimental period. The dissolved oxygen
ranged from 3-12 mg/1 and pH ranged from 6.7 — 8.5.

Results of the experiment (Fig. 1) shows that upto 30
days, no marked difference in growth pattern was observed in
all the three feeding regimes. While after 30 days, it was
observed that the growth of fish in pond receiving effluents
was slow as compared to other two feedingregimes. However,
the growth of fish in pond receiving cffluents, fertilizer and
supplementary feed was faster (almost double) than that of
pond receiving effluents and fertilizer.

The growth of fish in pond receiving effluents seems
better as compared to ponds receiving unfermented manure
(normal practice at fish farms). The reason is that anacrobic
fermentation of animal wastes in biogas units causes 70-90%
reduction of Biochemical Oxygen Demand - a measure of the
polluting strength of the waste water [7], which results in
increased [ish production.

The patiern of interaction between fish growth and fecd-
ing regime is in conformity with that of Schroeder, [8] Moav

Tasre 1. Growri or Fisi N 11 PoNps Frip oN THREE
FEEDING RI;‘GIMI:’.

S: Description Ponds

No. o A B C

1. Area of the ponds (m)? 21 21 24

2. Number of fingerlings stocked 25 25 25

3. Average nitial weight of fish (gm) 30 30 30
4. Average final weight of fish (gm) 350 485 1000
5. Average initial body length of fish (cm) 9.7 9.7 97
6. Average final body length of fish (cm) 23 30 43
7. Average daily weight gain (gm/day) 2.6 3.8 &1

Number of fish recovered 24 23 25
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Fig. 1. Growth pattern of common carp (Cyprinus carpio) rcared on
biogas waste effluents (O----O----O---- 0 ) waste effluent. Inorganic fertil-
izer (x—x—=x—=) and waste cffluent, + fertilizer + supplementary feed (®-
o--0----0-.--8 ) al a lemperature of 18-34°,

et al. [9] and Wohlfarth [10]. They have reported growth of
common carp by adding fertilizer and supplementary feed in
polyculture system. Moav et al. [9] observed that common
carp is highly responsive to added feeds which has also been
observed in this experiment. Schroeder [11] stated thatcven in
the presence of a full ration of supplied feed, approximately

50% of the common carp growth is based on natural food
developed as aresultof manuring and fertilization. Barash and
Schroeder [3] have observed that the combination of fer-
mented cow manure (biogas waste effluents) plus supplics of
cnergy and protein in the form of feed increases the pond fish
production.

Key words: Common carp, Biogas cffluents, Fertilizer
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