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ABSTRACT

A feeding trial of 60 days was conducted to evaluate poultry viscera, in the formulated diet for
Magur, Clarias batrachus (Linn), in 90-L circular fibre tanks with water recirculation system.
Triplicate groups of fingerlings each were fed two iso-nitrogenous compound diets, at 5% of wet
body weight basis. One diet contained fishmeal as major protein source, while the other diet
contained poultry viscera as major protein source, though other ingredients remained same. Feed
readjusted biweekly. Evaluation of poultry viscera judged on the basis of growth performance of
C. batrachus, in comparison with fishmeal. Fish body weight was significant increased with
poultry viscera than fish meal.
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INTRODUCTION

In West Bengal of  India , Magur ( Clarias batrachus ) has been proved  itself  as a favourite
and important  food fish, that is marketed  fresh  and  live . The quality of C. batrachus as a
food fish includes high levels of protein (60%) combined with calcium (8%) and phosphorus
(4.2%) as well as its taste and firm texture play an important role for its selection in this
experiment. Magur, (Clarias batrachus) can greatly tolerate the salinity of water and that’s
why it is most favoured in aquaculture. Sidthimunka and Aguru (1959) reported
that Clarias is omnivorous. Fish feed is one of the most expensive items in aquaculture. Feed
cost represents more than 50% of the total cost of production in intensive fish culture (Singh,
et al., 2006; Adewolu and Adoti, 2010). Proper selection of feed ingredients for using with
fish feed is very important because it must play a major role in maintaining its ultimate
nutritional as well as economic success .There is a growing interest in using cheap and locally
available stuffs in feed formulation for aquaculture (Anyanwu, 2008; Eyo, 2001).
Protein is an essential nutrient for both maintenance and growth in fish. Thus it is necessary
to supply dietary protein from locally produced cheap materials in order to avoid high feed
costs. Fishmeal  is  a  high protein  supplement feed  ingredient  that is  used  primarily  in
diets  for domestic  animals . The supply of  fishmeal  is  inadequate and the price is often
high , so the replacement  of  fishmeal  with  cheaper  protein  sources  is  needed.

For both economic and practical reasons, fish feed should be prepared using locally available
protein sources, preferably from those unsuitable for human consumption (Hossain and
Jauncey, 1990). Next to fishery by-products, terrestrial vertebrate by-products usually
constitute the second major source of animal protein within aqua feed for warm water fish
species (Tacon, 1995).
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Successful replacement of dietary fishmeal with sunflower, soybeans, and cottonseed,
groundnut and bean meals has been tried by many authors without negative effect on survival
and growth of Clarias gariepinus (Adewumi, 2006; Fagbenro, 1998, 1999; Nyina-wamwiza,
et al., 2010, 2012). Some studies concentrated on the trial of non-conventional sources of
animal protein to substitute fishmeal in fish diets such as hydrolyzed feather, meat bone meal,
blood meal and fish and chicken viscera (Bureau, et al., 2000; Giri, et al., 2000). So, poultry
viscera as the non-conventional sources of animal protein, can replace fishmeal, being
enriched with essential nutrients, and in the same time can stimulate the waste recycling.

MATERIALS AND METHODS
Experimental Sites
Fish feed ingredients were collected and transported to Animal Science laboratory, ASEPAN,
P.S.B.,V.B and Zoology Laboratory,Visva-Bharati, Birbhum, W.B, India (23°41′30″N
Latitude and 87°41′20″E Longitude) during 2012-2013.
Collection and storage of samples
Samples of feed ingredients such as Poultry viscera, fish meal, rice bran, wheat bran, Mustard
oil cakes, wheat flour etc were collected, and sun dried properly, then packed in polyethylene
bags to prevent initial spoilage and brought to the ASEPAN laboratory Visva-Bharati, then
stored in refrigerator.
Proximate composition analysis
Proximate analysis is usually the first step in the chemical evaluation of a feed ingredient,
where the material is subjected to a series of relatively simple chemical tests so as to
determine the content of moisture, crude protein, lipid, crude fibre, ash etc.
Estimation of moisture (%)
Moisture is commonly determined by drying a sample at some elevated temperature (100C
±5°C) for 30 minutes and further at 60°C, until a constant weight was obtained.
Determination of ash (%)
Ash is readily determined by ignition from dried sample at about 500±50°C for 6 hours in
muffle furnace. The residue is weighed and reported as ash.
Determination of crude protein (%)
It was estimated by Micro- Kjeldahl method using a Kjeltec system (Tecator, Sweden)
through digestion and distillation steps.
Determination of crude lipid (%)
It was determined by Soxhlet apparatus.
Analysis of fibre (%)
It was done By Fibertec method.
Nitrogen free extract (%)
Nitrogen free extract (%) was estimated by the following formula
{100 - (% Moisture + % Crude Protein + % Crude Lipid + % Crude Fibre + % Ash)}
Carbohydrate (%)
Carbohydrate (%) was estimated by the following formula
[Nitrogen free extract (%) + Crude Fibre %]
Caloric Value / Gross Energy (kcal / 100 gm)
It was estimated by the following formula-

[(Carbohydrate X 4.1 / 100) + (Protein X 5.65 / 100) + (Lipid X 9.45 / 100)]
After (Cho et al.,1982).

Growth Parameters
The following parameters were used to evaluate the growth, by using the following formulas:
Survival rate (%) = 100 x (Final Number of Fish / Initial number of  Fish)



Int. J. Bio-res. Env. Agril. Sci., March 2015

94

Specific growth rate (SGR) (% / Day) = 100 x ( Ln Wf - Ln Wi ) /Δt
Feed conversion ratio (FCR) = Feed consumed / (Wf - Wi)
Where: Wf  = Final weight & Wi  = Initial weight.
Feed consumed = Feed given - Feed not eaten.Δt =  Duration (Days).
Experimental design
Circular fibre tanks of 90 L were used in this experiment, with proper aeration. Triplicate
groups of fingerlings, each were fed two isonitrogenous diets (above 34% C.P.).
Acclimatization period of 15 days was applied to all fishes in laboratory condition, with the
feed of 1: 1 mixture of rice bran and mustard oil cake. Stocking rate was 25 fish / tank. Feed
ingredients were cleaned under running tap-water, and then sun dried for weeks. After that,
stored within air tight plastic container in refrigerator. Diet particle size was used as 0.5 mm
to 1.25 mm. Feeds were  applied twice a day ( 08:00 AM  & 03:00 PM ) at  the rate of  5 %
wet body weight basis. Experimental trial period was of 60 days.

Sampling and data analysis
25 fishes were sampled (Randomly) every 14th day to determine fish growth rate from each
treatment, by the help of glass nylon hapa.1 hour after  feeding , faeces, waste  particles of
food  and dead bodies of fish were siphoned out for measurement. The survival rate of fish
was calculated at 60th day. Feed ingredients, formulated diets, etc were analyzed for
proximate composition following the AOAC (1995) procedures. Water quality parameters
were determined by APHA (1992) procedures. All the structured designs and data were
analyzed using MS-Excel one-way ANOVA. This included significant results, (P<0.05) were
taken as rejection of the null hypothesis significant differences between the treatments.

RESULTS AND DISCUSSION
Table 1: Comparison of proximate composition between poultry viscera & fish meal (% dry

matter basis)

Data’s are the mean of triplicate analysis.
Table-3 Growth parameters and survival of C. batrachus fed on different test feeds:

Parameters Treatments

CDFM CDPV

Initial weight (g) 8.33 8.32

Final weight   (g) 17.87 19.26

F.C.R 2.64 2.41

Survival Rate (%) 81 83

Specific growth Rate  (S.G.R) 1.37 1.46

CDFM - Compound diet with fishmeal, CDPV- Compound diet with Poultry viscera.
Figures in the same row are significantly different (P<0.05).

Ingredients Dry-matter Ash Crude-protein Crude -lipid

Poultry Viscera (P.Visc) 89.70 8.93 60.67 12.25

Fish meal (F.M) 89.10 3.95 55.19 07.77
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Table 2: Formulation and composition of the control and experimental diets (%).

Ingredients Compound diet with
fishmeal
(CDFM)

Compound diet with
poultry viscera (CDPV)

Fish Meal (F.M ) 30.00 00

Poultry Viscera  (P.VISC) 00 36.00

Mustard Oil Cake 15.50 15.50

Rice Bran 29.90 28.50

Wheat Bran 19.00 19.40

Vitamin Premix 00.50 00.50

Mineral Premix 00.10 00.10

Sunflower Oil 05.00 00

Total 100 100

Proximate composition of formulated feed (% dry matter basis)

Dry Matter 90.97 91.13

Crude Protein 34.33 34.97

Crude Fat 07.62 09.68

Crude Ash 06.58 08.26

Crude Fibre 02.51 02.43

Nitrogen Free Extract 39.93 35.76

Gross Energy (kcal /100 g) 439.97 445.55

• Per kg vit premix: 4,000,000 IU vitamin A, 480,000 IU vitamin D3, 40,000 mg vitamin E, 2,400 mg
vitamin K3, 4,000 mg vitamin B1, 6,000 mg vitamin B2, 40,000 mg niacin, 10,000 mg Ca-
panthothenate, 4,000 mg vitamin B6, 10 mg vitamin B12, 100 mg D-biotin, 1,200 mg folic acid,
40,000 mg vitamin C and 60,000 mg inositol. • Per kg min  premix: 23,750 mg Mn, 75,000 mg Zn,
5,000 mg Zn, 2,000 mg Co, 2,750 mg I, 100 mg Se, 200,000 mg Mg.

The analyzed crude protein contents of the poultry viscera, was estimated within the range
of 57.90 %-63.44 %, those are more or less similar with the findings of Fisheries Research
Institute. During the present study the crude lipid contents were recorded as 09.22 % to 16.49
% in poultry viscera, those are more or less similar with the findings of Hasan et al. (1997).

Triplicate groups of fingerlings, each were fed two isonitrogenous (34% - 35% C.P) diets
namely CDFM and CDPV.

The results  showed  that  the  growth  of C. batrachus fry  varied  significantly  (P<0.05)
with  different diets . At the end of feeding trial, highest  S.G.R (1.46)  and  Survival rate
(83%)  were  found  where  fish  were fed  on  CDPV (treatment where poultry viscera
protein source applied). Highest body weight gained (10.94 gm) where fish were fed on
CDPV for 60 days of study period.

F.C.R was highest (2.64) in CDFM and decreased (2.41) in CDPV with the increasing dietary
protein levels. Similar trend observed in Tilapia (Juancey, 1982) and Puntius gonionotus
(Wee and Ngamsnae, 1987).
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My current research focused on the evaluation of poultry viscera as a prospective
replacement for fish meal in the culture of C. batrachus. It  is  hoped  that  the  results  will
reveal  more clues  that  will  justify poultry viscera  as a potential replacement  for fish meal.
The  experimental  results  suggested  that CDPV (treatment where poultry viscera protein
source applied)  can  be  recommended  for  the  intensive culture of C. batrachus .
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