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STUDIES ON THE EFFICIENCY OF COWDUNG COMPOST AS FOOD PRODUCER IN CARP
(CYPRINUS CARPIO) CULTURE
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Studies were undertaken to determine the efficiency of composted bio waste in carp (Cyprinus carpio) culture for a
period of 180 days. Growth offish was measured in terms of weight. The main increase in weight per fish at the end of
the culture period was recorded in control, treated group A (compost) and treated group B (compost and feed)
respectively. Statistically significant differences were found between the weight of experimental fish under control,
treatment A and B groups. In this experiment none of the values recorded for water chemistry was beyond the tolerance
of fish. It is concluded that with bio waste favourable change could be achieved in fish culture, which would help to
reduce the running cost of the fish culture.
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Introduction

The significant goal in fish cultures is to maximize the produc-
tion per unit of culture space. One effective method used for
increasing fish production is the supplementary feeding of
artificial diets. Yet this method requires 60-70% of the total
cost of budget. Nevertheless there remains various types of
techniques used for efficient results in intensive fish culture.
One of this techniques is the manuring of fish ponds which
has recently become the subject of interest among aqua cul-
ture researchers in many parts of the world today (Han and
Ding 1986; Mishra eta11988; Msuku and Roger 1994). The
objective of manuring is to extract nutrients such as (nitro-
gen, phosphorus and potassium) from the manure, which will
result in the production of pond planktons. Various agricul-
tural waste products, excretion of farm animals (cow, buffalo,
horse, sheep, poultry and ducks) as well as domestic sewage
may be used as organic fertilizer for fish pond as a substitute
for expensive feed for fertilizer. The advantage of this type of
fertilizer is that the nutrients are constantly being released at
a slow pace and are more readily available than that of inor-
ganic fertilizers (Hulata et aI1982). Cow dung is the easiest
organic manure to obtain large quantities, is widely used in
South East Asia (Govind et aI1978). So far there has been no
study in Pakistan on the utilization of composted farm animal
waste.

The carp (Cyprinus carpio) would seem to be an especially
appropriate fish species to use in studying cow dung com-
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post manuring offish ponds, since this fish has the ability to
tolerate extreme water temperature conditions and is able to
feed on phytoplanktons. The studies were undertaken to
evaluate the effect of cow during manuring on water quality
parameters in fish ponds and growth and survival of this fish
(Cyprinus carpio).

Materials and Methods

The compost was prepared by the following method. Non
draining fermentation pi ts were digged. In the pit green grass
and cow dung were placed in alternate layers and lime solu-
tion (1 part of lime to 100 parts of total grass and cow dung)
was added on the top of each grass layer and finally enough
lime solution to cover up all the compost. The pits were sealed
with mud and left for six months for composting.

To establish the optimum manuring level and application
techniques, studies on survival of fish and the physico-chemi-
cal characters of the water (temperature dissolved 02' pH &
total ammonia) were determined for 6 weeks with five different
quantities (6, 9, 15, 18 kg ha' d') offermented compost. The
maximum survival rate offish and the optimum water quality
conditions were observed in ponds treated with 9 kg ha'
day'of the compost. Hence this quantity was selected for
conducting the studies.

The suitable application technique is as follows:

Fermented compost was placed in sieves, washed into the
water and sprinkled with the water evenly over the pond. The
residue was placed in a corner of the pond so that further
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fermentation and decomposition could take place. Experiments
were conducted for 180 days of culture period. Six cemented
ponds each with an area of 0.0025 ha (5x5m) were used to run
each of the three treatments in duplicate. The treatments used
are as follow:

1. Control (pond 1 and 2). No compost.
2. Treatment A (pond 3 and 4). Manuring at 9 kg ha' day'.
3. Treatment B (pond 5 and 6). Manuring and supplementary.

Feeding of fish with rice bran and mustard oil cake and fishmeal
(2: 1:0.5) in the momingonce daily at 3%oftotal body weight.
Each pond was stocked with fingerlings of Cyprinus carpio
five days after first application of the compost. The stocking
density was 120,000 fmgerling per hectare. The average initial
weight per fish at the time of stocking was 0.3g in control,
treatment A and B respectively.

The growthofexperirnentalfishwas measnredin termsoftotalweight
Forevaluatinggrowth random samplesoffish from each experimen-
tal pond were taken at 30 days interval. In the laboratory individual
standard weight were obtained to the nearest 0.01g. The fish after
weighing were returned to the ponds unharmed. Survivalwas deter-
mined by counting the livefish at the end of the experiment Growth
in weight 'with respect to time period (30 days) intervals was ex-
pressed by regression equation.

W a+bt
where
W weight at time t
a intercept
b growth rate (regression coefficient)
t time period 0-180 days (30 days interval).

Temperature, dissolved 02' pH and total ammonia were deter-
mined twice a week in the morning (APHA 1981). Temperature
was measured with the Celsius Thermometer. For measure-
ment of pH values fisher model 2301PH ion meter was used.
Total ammonia contents was determined by nesselerization
method (APHA 1981). Dissolved oxygen was determined by
azide modification methods (APHA 1981). Statistical analysis
performed were of Zar (1974 ).

Results and Discussion
The main initial and final weights of experimental fish Cyprinus
carpio in control and treated groups appear in Table 1. The
highest weight gain was obtained with the treated group A and
B. Control was markedly inferior than those from any of the two
treated groups. The main increase in weight was 216.52,360.85
and 377 .03 gm in control, group A and group B, over the main
initial weight at the time of initiation of the experiment.

Growth was not significantly different among replicates, hence
the data for replicates was pooled for further analysis. The
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growth of the fish in the manured (treatment A) and manured
plus feed (treatment B) were both significantly greater (P>O.01)
than the control fish from day 90 until the end of the experi-
mental period. (Table 1). The feed supplement (treatment B)
resulted in no additional growth compared with the manure
alone (treatment A). The calculated equation of regression
line (Fig. 1) of control and treated groups are as follows:
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Fig 1. Relation between weight gain versus time for Cyprinus
carpio during culture period 180 days; straight line represent
regression line.

Table 1
Comparison of growth (fish weights) of control and

treated groups of Cyprinus carpio after 180 days of
culture

Culture Control Treatment A Treatment B
period weight (g) weight (g) weight (g)

0 0.31+(0.04) 0.305+(0.05) 0.30+(0.02)
30 12.43+(1.65) 22.15+(0.99) 18.98+(2.70)
fI) 45.31+(2.56) 66.16+(3.59) 62.33+(6.55)
so 99.13+(2.34) 140.16+(13.61) 149.66+(18.95)
120 123.38+(1.86) 180.16+(12.34) 188.33+(9.48)
150 179.53+(3.48) 273.18+(8.70) 271.33+(7.12)
180 216.83+(6.42) 36l.16+(2.26) 378.33+(19.05)

Standard deviation values are in parenthesis.
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Table 2
Water chemistry of control and treated ponds stocked with Cyprinus carpio for 180 days of culture

Cultured Temperature Dissolved oxygen Total ammonia
period (0C) (mg 1-1) (mg 1-1) pH
(days) C A B C A B C A B C A B

0 29.12 29.14 29.15 7.4 7.35 6.99 0.00 0.00 0.00 7.19 7.00 7.21
30 30.31 29.29 30.31 7.2 7.39 7.12 0.16 0.12 0.16 7.31 8.24 7.73
eo 28.67 28.31 28.52 7.12 7.45 7.10 7.17 0.19 0.21 7.32 8.27 8.00
so 28.02 28.34 28.51 6.85 8.55 7.35 0.19 0.25 0.32 7.33 8.32 8.15
120 27.57 27.54 28.31 6.80 8.33 7.31 0.25 0.30 0.42 7.34 8.39 8.23
150 27.65 27.63 28.23 6.72 8.28 7.10 0.32 0.32 0.46 7.66 8.70 8.25
150 27.21 26.75 28.20 6.70 8.00 6.98 0.37 0.39 0.53 7.73 8.81 8.34

Each value is geometric mean of 52 observations. C, Control; A, Treatment A; B, Treatment B.

Temperature was constant among the ponds within the
range of26.75 - 30.31 "C. The dissolved oxygen level varied
from 6.70 -8.55 mg 1-1.pH ranged from 7 -8.81 and the ammo-
nia levels were low ranging from 0 - 0.53 mg 1-1(Table 2).

Through out the course of 180 days of experimental period
the mortality of the fish was 3-5% as compared to 15-25%
mortality in ponds manured with waste from finishing hogs
reported earlier (Han and Ding 1986). This higher survival
rate was largely because of better quality of manure con-
sisting of cow dung since compost contained 3.2% nitro-
gen as against 1.35% in raw cow dung (Radia et a/1987).
Our observations that cow dung compost has a better
manurial quality than cow dung is strengthened by the
comparison of the growth in ponds treated with or without
compost. In comparison with 1.65 and 1.75 times increase
in weight of this experimental fish in ponds treated with
compost than control indicates that the compost has high-
est value in terms of weight gain mainly due to the en-
hancement of natural productivity in ponds (Qadri and
Khalid 1991). It has to be pointed out that natural diets are
more likely to contain the inorganic nutrients and essen-
tial factors necessary for good growth than production
diets.

It, therefore, may be concluded that this experimental fish
grows well in manured pond but marked additional increase in
weight was not observed in ponds manured with compost
and supplementary feeding. In the present study, it was also
evident that none of the values recorded for water chemistry
was beyond the normal tolerance range of the fish (c. carpio).
Temperature was consistent among the ponds with the mean
being ideal for growth of this fish. In the case of dissolved
02 no supersaturation or severe depletion was noted. The pH
did not rise or fall in any pond to levels deleterious to fish.
Ammonia levels were low throughout the study (Table 2).

However, the results ofthis experiment indicate that the com-
post can be used as growth substrate in fishponds as feed
supplement.

In conclusion the present study indicates that with bio-waste
favorable change could be achieved in fish culture which
will help to reduce the running cost of the fish culture in terms
of expenditure incurred on food increments. Utilization of
bio-waste in terms of compost reduces environmental
pollution.
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