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Introduction

Mass culture of zooplankton of required quality and

quantity within a short time period has been the subject

of many investigations during recent years and is one

of the important basic requirements for scientific

management in the fish farms. An important factor in

the success of aquaculture is the continuous availability

of suitable food, at a reasonable cost. It is well known

that the mass culture of zooplankton in high density is

a basic necessity for fish production. Most fish and

prawn species rely on zooplankton at some stage of

their life span, while some others are exclusively

zooplankton feeders throughout their life (Kumar et al.,

2005). The extended studies have further revealed

that production of zooplankton is also desirable for

consumption so as to obtain optimum growth of

developmental stages until harvesting under fish culture

in addition to controlled and coordinated supplementary

feedings. Several studies document, why natural food

is indispensable in the early life history of fish (Kumar

et al., 2005; Adeyemo et. al., 1994; Sorgeloos et al.,

1980). Zooplankton constitutes an important food source

in both nursery ponds and outdoor enclosure systems

(Jana and Chakrabarti, 1997). There is a growing need

to mass culture of indigenous live food organisms for

use in fish and shrimp hatcheries. A wide range of live

and inert feed can successfully be used in culturing live

feed organisms. Poultry manure; a cheap food, available

worldwide, will be helpful in reducing the cost of

expenditures on live feed production.

The cladoceran Daphnia carinata (Class: Crustacea,

Order: Cladocera) popularly known as water flea is a

preferable food item for many freshwater larval fishes.

This group is one of the dominant groups of freshwater

zooplankton and contributes significantly, to the

productivity and energy flow in aquatic ecosystem.

They are autotrophic producers as well as feed on

detritus (SureshKumar, 2000). The ability of cladocerans

to ingest food of wider range and their higher filtering

rates give them a better competitive edge over the

rotifers. Daphnia species with the help of specialised

combs of setae on the thoracic appendages can utilise

algae, bacteria, fungi, protozoans and organic debris

and even small food particles of 1-60 µm range

(Srivastava et al., 2006). They contain many essential

amino acids required for fish and shrimp larvae. These

nutrients occur in them far above the level recommended

for larvae (Kibria et al., 1997). Being natural food of

fish and prawn larvae, cladocerans are collected from

natural resources for use as diet for the larvae of

ornamental fish in many hatcheries. Altaff et al. (2002)

and Kahan (1982) opined that this is an unreliable source

for commercial production in quality and quantity due

to uncontrolled fluctuation and drawbacks of collecting

method. Further, they may introduce harmful organisms

in the hatchery. Waste water cultured Daphnia magna*Author for correspondence; E-mail: aquamehraj@gmail.com
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supports survival and growth of rainbow trout larvae

and are mainly used alive or preserved as food for fish

in aquaculture (Kumar et al., 2005). Daphnids play an

important role in the dynamics of inorganic turbidity

in large tropical reservoir and produce lose faeces that

disaggregate easily after release (Filella et al., 2008).

One of the major problems associated with the culture

of zooplankton is its unstable nature, often exhibiting

a rapid population decrease immediately after attaining

a peak density (Srivastava et al., 2006; Jana and

Chakrabarti, 1997). The unstable nature of zooplankton

populations is a major setback for mass culture because

sustained production throughout year cannot be achieved.

Use of manure provided at different dosages and

frequencies may significantly, influence the water quality

and assist in defining the optimal conditions required

for continuous and high density culture of cladocerans.

In this context experiments were carried out on mass

culture of D. carinata using poultry excreta which will

make it a cheap and easily available food source to the

fish culturists. Hence, the main focus of this study was

to check the feasibility of using chicken manure and

the effect of different feeding rates for fertilising the

medium to culture D. carinata, which is a cost effective

and eco-friendly approach.

Materials and Methods

Chicken manure was collected from a local broiler

chicken shop and was dried for two days to remove the

moisture and stored in plastic jars for further use.

Chicken manure was micronised by grinding and

required quantity was dissolved in distilled water to get

suspensions of 500 ppt for fertilisation of culture

medium. Micronisation of chicken manure is necessary

for an efficient filtration of the suspended particles by

daphnids. Zooplankton sample was collected from fish

rearing pond at Centre for Aquaculture Research and

Extension (CARE), St. Xaviers College Palayamkottai,

Tamilnadu, India and was brought to the laboratory

with least disturbance. The adult Daphnia carinata

were separated using binocular dissection microscope

based on the key characters outlined by Altaff (2004).

The experimental aquarium tanks of 50 L capacity were

filled with 40 L of filtered water and were fertilised

with chicken manure at the rate of 500 ppt (0.5 g in 1

litre of water). The culture water used in all experiments

was tap water, previously aerated for 24 h to dechlorinate

the water (Altaff and Mehrajuddin, 2010). The tanks

were arranged in triplicate. D. carinata were inoculated

in each experimental tank after 4 days at the rate of

50 ± 5 Ind./L containing both adults and neonates. The

culture experiment was conducted for 21 days. To avoid

anaerobic conditions in the medium, the sediment

(unconsumed food, faeces, and pseudofaeces) was

siphoned from the bottom three times a week. Excessive

fouling was also removed from the walls of the tanks.

Water change was carried out at every 3 days interval

by removing 50% of the water. Food was administered

at the rate of 25%, 50% and 75% of the initial dosage

(500 ppt) after every two days.

Wet weight of the animals was determined after draining

10 L of the culture medium over a nylon gauze of 200

µm mesh size and washed several times to remove other

debris. The remaining water was absorbed using tissue

paper and the animals were weighed on a digital balance

with 1µg sensitivity. Population density was estimated

by counting samples on 3
rd

, 7
th

, 9
th

, 11
th

, 14
th

, 17
th

 and

21
st
 day of culture taken at random with one litre beaker,

after mixing the culture volume. Sub samples of 100

mL and then 10 mL were drawn from these samples.

Samples were immobilised 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 general, density of D. carinata was significantly,

higher (5633.32 ± 88 Ind./L) in tanks, where, 25%

dosage was given/supplied, while, the least (1310 ±

15.27 Ind./L) was found in 75% dosage. The values of

most of the physical and chemical parameters recorded

in the present study were within the desirable range.

Atmospheric and water temperature during culture

period was 28 ± 2 °C, and 26 ± 2 °C, respectively,

while, pH ranged between 6-7 in the present experi-

mental conditions. Protozoans reached to a peak density

on 7th day of culture (40.33 ± 1.83 Ind./mL) and represen-

ted mostly by Paramecium sp., Euglena sp., and Crypto-

difflugia sp. The population of D. carinata ranged

between 50 ± 5 and 5633.32 ± 88 Ind./L during the

culture period of 21 days (Fig. 1). Maximum density

was observed on the 11
th

 day of the culture (5633.32 ±

88 Ind./L). The wet weight (mg) obtained during different

days of culture is summarised in Fig. 2. The highest

wet weight (1156.7 mg/10L) was obtained on the 11
th

day of the culture period. A 50% renewal of the medium

thrice a week proved optimal for the population

development. Frequent application of low doses of
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poultry excreta resulted in high density production

of D. carinata and good water quality. The density of

D. carinata increased steadily and reached to its peak

(5633.32 ± 88.19 Ind./L) on the 11
th 

day of culture, and

thereafter, the production declined, such population

dynamic was also reported by Pangano
 
et al. (2000).

Who observed maximium density on 7
th

 day. It is interes-

ting to note that the population of protozoans increased

during the course of the culture and peaked (40.33 ±

1.83 Ind./mL) on the 7
th

 day of culture and declined

(28.33 ± 0.57) on the 14
th

 day  (Fig. 3). The advantage

of culturing D. carinata by frequently applying low

doses of poultry waste might provide sufficient food to

the animals as well as maintaining the favourable water

quality, leading to fast growth, early maturation and

relatively long life span. Ammonia and nitrite are the

main nitrogen compounds that are considered risk factors

in the growth of crustaceans, when the manure decays

and its nitrification produces acidity. Water in which

high densities of Daphnia occurred exerts allelopathic

effects on the growth and reproduction of smaller

daphnids, probably through chemical compounds

released into the medium that are not the products of

food metabolism (Martínez-jerónimo et al., 2007).

Hence, higher concentration of the manure used to

fertilise the water will lead to more acidic conditions

rendering unfavourable conditions. Therefore, it suggests

that frequent application of low doses might be best

for achieving high density and continuous culture of

D. carinata.

The physicochemical parameters appear to play an

important role in the successful culture of cladocera.

Tay et al. (1991) observed that there is no report to

suggest the relationship between the physicochemical

parameters and physiological process of zooplankton.

Shrigur and Indulkar (1987) proposed the range of water

temperature between 27-31 ºC for optimum growth of

Moina micrura. In the present study, temperature range

of 28 ± 2 ºC appeared to produce optimum density of

cladocerans. It has been reported by Tay et al. (1991)

that the upper lethal limit, where 50% mortalities of

cladocerans occur is close to 40 ºC.

Dissolved oxygen content of the culture medium is another

important factor for the growth of population. In the present

study, in all culture media dissolved oxygen level of

4-5 mg/L was maintained through aeration (debris was

removed on alternate days and by using aerator) and

fertilisation of the medium at regular intervals. DePauw

et al. (1981) also reported similar results, where dissolved

oxygen level of culture medium for D. magna was above

5 mg/L with aeration. Tay et al. (1991) have stressed that

aeration is an important culturing parameter and correlation

studies showed that dissolved oxygen decrease with organic

loading of the media (Sivakumar, 2005).
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Fig. 3. Protozoan density (Ind./L) during different

days in the culture medium fertilised with

different concentrations of poultry excreta

(Mean ± SE).
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Fig. 2. Wet weight obtained during different days

of culture period (Mean ± SE).
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Fig. 1. Population density of Daphnia carinata

during different days of culture at different

feeding rates (Mean ± SE).
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Usually, when environmental conditions are favourable

(adequate food quality and quantity, population density,

temperature and photoperiod), the progeny constitutes

parthenogenetic females, which are clones of mother.

When the environmental conditions become unfavoura-

ble asexual reproduction changes to sexual, which leads

to the production of males and females, eventually

leading to formation of resting eggs that enter into

diapause, until the conditions become favourable again

(Martínez-jerónimo et al., 2007). Population density

can exert indirect effects, modifying feeding conditions

by releasing and accumulating chemical substances, or

through behavioural signs. D. carinata can be grown

to a high density using chicken manure. However, an

absolute prerequisite is the exact dosing of chicken

manure at different densities during the culture period.

Overfeeding can quickly cause problems in water quality,

regardless of the type of the media used, therefore, it

should be started with small amounts of feed or fertiliser

and slowly increase the amount used as the density

increases. Dried algae in some cases are also excellent

food but they are too expensive to be used in large scale

systems (DePauw et al., 1980). It is evident from the

results that it is possible to mass culture D. carinata

using chicken manure which is cost effective, thereby,

reducing the expenditures on the seed production in

hatcheries.
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