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Culture of Ceriodaphnia cornuta, Using Chicken Manure as Fertilizer:
Conversion of Waste Product into Highly Nutritive Animal Protein
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Abstract. For finding a cheap and suitable feed for culture of Ceriodaphnia cornuta studies were carried out for 21
days using chicken manure as fertilizer whereupon C. cornuta population ranged between 50 + 2 and 10,232 + 202
Ind./L. (individuals/L). The culture peaked on the 17" day producing the maximum density of 10,232 + 202 Ind./L.
Thus chicken manure can be used as a fertilizer for mass culture of cladocerans, specially C. cornuta.
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Introduction

The need for large quantities of live feed organisms in aqua-
culture and the increasing need for valorizing organic wastes,
such as animal manure and agro-industrial residue, have been
the major initiatives for research on the culture of live feed
organisms (DePauw et al., 1980). Chicken manure is a waste
produced in poultry farms in large quantities and is cheap.
According to Banerjee et al. (1979) it is a complete fertilizer
with both organic and inorganic fertilizer characteristics. Ray
and David (1969) opined that chicken manure-fertilized
medium produced a large population of cladocerans quicker
than cattle manure and the plankton biomass increased with
the increase of its dosage. The bacteria (gram positive and
gram negative) and protozoans (Paramaecium sp.) produced
in the fertilized medium form the suitable feed for mass
production of this species. Different culture techniques
are being developed to increase yield of cladocerans by
employing different waste organic products as feed sources
(Tayetal., 1991; Punia, 1988; Shim, 1988). Although Artemia
nauplii (MVersichele et al., 1986) and rotifers (Pourrito, 1986)
are common live feed organisms which are mass cultured for
hatchery use, there is growing interest for the production of
Cladocera (Adeyemo et al., 1994). But availability of live feed
is still a bottle neck in commercial seed production (Rao and
Tripathi, 1993). A variety of artificial pelletized feed are
available to rear the voracious larval stages of cultivable
species which are not preferred as compared to live feed
(Sumitra, 1987).

As the cladocerans are considered to be suitable live feed
for fish larvae, they were mass cultured successfully by many
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investigators using different cheap organic waste products,
(Golder et al., 2007; Shrivastava et al., 2006; Sivakumar, 2005;
Suresh Kumar, 2000). Due to the smaller size and locomotive
behaviour, C. cornuta has become the most preferable species
of the fish larvae (Suresh Kumar, 2000).

The aim of this paper is to demonstrate the feasibility of main-
taining culture for mass production of Ceriodaphnia solely
on chicken manure and to provide practical guidelines to run
such cultures.

Materials and Methods

Chicken manure was collected from a local broiler chicken
shop and was dried for 2 days to remove the moisture and
then in plastic jars for further use. Chicken manure was
micronized by grinding and the required quantity was
dissolved in distilled water to get suspension of 400, 700 and
1000 ppm and was used to fertilize culture medium. Chicken
manure suspension of 700 ppm concentration supported higher
density of C. cornuta than other concentrations during pre-
liminary trials carried out in 1 L beaker and was used to fertil-
ize the medium for mass culture in 50 L tanks. Zooplankton
sample was collected from Chetpet Freshwater Pond, Chennai
India and was brought to the laboratory with the least distur-
bance. The adult C. cornuta were separated using binocular
dissection microscope based on the key characters outlined
by Suresh Kumar and Sivakumar (2004).

The experimental aquarium tanks of 50 L capacity were filled
with 40 L of filtered water and were fertilized with chicken
manure at the rate of 700 ppm. The tanks were arranged in
triplicate and after 4 days, C. cornuta were inoculated in each
experimental tank at the rate of 50 Ind./L (individual per litre)
containing both adults and neonates. The culture experiment
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was conducted for 21 days. Water change was carried out
after every 3 day interval by removing 50% of the water. Food
was administered as a function of population density every
3" day using the formula of DePauw et al. (1981):

Y=[(log 10"/10) - 0.2] x V x d.
where:

Y = quantity of chicken manure

N = population density (Ind. /L)

V = volume of culture (L)

d = number of days for which the food is to be given

The culture water used in all experiments was tap water, pre-
viously aerated for 24 h to dechlorinate the water (Ivleva,
1973). To avoid anaerobic conditions in the medium, the
sediment (unconsumed food, faeces and pseudofaeces) was
siphoned from the bottom three times a week. Excessive foul-
ing was also removed from the walls of the tanks. Population
density was estimated by counting samples, taken at random
with 1 L beaker, after mixing the culture volume. Subsamples
of 100 mL and then 10 mL were drawn from these samples.
Samples were immobilized using alcohol and counting was
carried out using Sedgwick Rafter cell under a binocular
dissection microscope. Results were expressed as number of
individuals per litre (Ind./L).

Results and Discussion

In the current study, the highest population of C. cornuta was
observed in the tanks fertilized with 700 ppm concentration
of chicken manure which suggested that 700 ppm might be
the optimum level. Nutrients beyond the optimum level re-
duced population and this may be due to the rapid degrada-
tion of high nutrient content in the medium, resulting in
increased ammonia and growth of pathogenic microbes
(Adeyemo et al., 1994). Tucker et al. (1979) and Doyle and
Boyd (1984) reported that water quality deteriorated in the
systems receiving high organic input or commercial feed. Simi-
larly, concentration of nutrients below the optimum level also
resulted in reduced population of C. cornuta which may be
due to insufficient microbial and protozoan populations.
Reduced population in low concentration may also be due to
the lack of sufficient organic compounds that are required for
the growth and survival of the live feed organisms.

During the culture period, the C. cornuta population ranged
between 50 + 2 and 10, 232 + 202 Ind./L. The culture peaked
on the 17" day producing a maximum density of 10, 232 +
202 Ind./L (Fig.1). Compared to the previous reports, higher
population of C. cornuta was recorded in the present study at
700 ppm. Suresh Kumar (2000) and Sivakumar (2005)
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Fig. 1. Population density of C. cornuta (Ind./L) on
different days during the culture (mean £ SE).

reported 5817 Ind./L and 6247 Ind./L in chicken manure and
mixed algae mixture, respectively. Using a mixture of organic
manure (cattle manure, poultry droppings and mustard oil
cake), Shrivastava et al. (2006) cultured C. cornuta at a maxi-
mum density of 1930 Ind./L. Ray and David (1969) opined
that chicken manure-fertilized medium produced a large popu-
lation of cladocerans quicker than cattle manure; the plankton
biomass increased with the increase of dosage. An absolute
prerequisite to maintain cultures is to renew part of the cul-
ture water at regular intervals, to ensure a permanent good
water quality. Our experiments prove that chicken manure is
a suitable feed for Ceriodaphnia. It has many advantages in
comparison to other live feeds (e.g., microalgae): it is avail-
able in large quantities, it can be purchased easily at low price;
it can be used directly after drying, it can be stored for longer
periods, it is easy to dose and it has none of the problems
involved in maintenance of algal stocks and cultures
(Sivakumar, 2005). It has been reported that a wide range of
live and inert feeds can be successfully used in culturing live
feed organisms (Sorgeloos and Persoone, 1975). A cheap feed,
available worldwide, will be more helpful and will reduce the
cost of expenditure on live feed culture, thereby reducing the
cost of seed production in hatcheries. Ceriodaphnia can be
grown to a high density on chicken manure. However, a nec-
essary prerequisite is the exact dosing. The quantity of feed
used in our experiment was based on the estimation of popu-
lation density (DePauw et al., 1981).

Overfeeding causes high mortality due to unfavorable condi-
tions for culture. Frequent addition of small quantities appears
to be the best regime. The maximum interval between the two
consecutive feedings should not exceed 2-3 days. The more
frequent the administration of appropriate small doses, the
lower the risk of overfeeding (DePauw et al., 1981). This prac-
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tice also decreases the amount of culture medium which must
be renewed at regular intervals. Under constant culture con-
ditions, a feeding programme can be worked out as a function
of the expected population development. By enriching the
medium with chicken manure the culture revives in a few days
(Muthupriya and Altaff, 2009). Thus the present study reveals
that dehydrated chicken manure-fertilized medium at 700 ppm
appears to be a suitable medium for successful culture of C.
cornuta to high density.
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