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ABSTRACT

The present study designed to evaluate the growth performance and survival of Clarias magur fed with non
conventional animal protein sources. Four iso-nitrogenous experimental diets containing 35 per cent of protein
level were prepared using ingredients such as Fish meal, Vermi meal, Chicken viscera, rice polish, wheat flour,
vitaminand mineral mixture. Fishesfed with fishmeal based diet showed significantly higher find weight 204.93
g and the best specific growth rate 1.78. Therewas no significant differencefor survival rate during the culture
period with replacement of thefish meal component of practical diet with vermi meal and chicken viscerameal for
magur. The study concluded that non-conventional animal protein like vermi meal and chicken viscerameal is
an acceptableingredient for the replacement of fish meal protein in practical dietsof fishes
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INTRODUCTION

The catfish (Clarias magur) is a highly valued fish
in the Indian subcontinent. Most common English name
used for this species is walking catfish as it has the
capability of crawling long distances through moist,
swampy and grassy areas. The magur has very high
degree of consumer preference because of inviting taste
and therapeutic qualities of itsflesh. The magur is one of
the popular fish speciesin fresh water aquaculture dueto
itsomnivorousfeeding habits, air-bresthing characteristics,
rapid growth and good market potential in North Eastern
Region of India. However, the production of large
quantities of magur seed and desired feed still remainsa
major bottleneck in popularization of its extensive and
intensive culture. Dutta et al. (2019) reported that the
fish farmers of North Eastern Region of India were not
getting good quality seeds and feed which are major

problemsin adoption of scientificfishfarming. Proteinis
the main but expensive ingredient in the aqua feed
formulation, the quality and quantity of whichinfishfeeds
formulation plays a vita role in promoting fish growth
Pandian et al. (2001). Fish meal is unsustainable both
environmentally and financially as a protein source for
fish feeds (Tacon and Nates, 2007). To achieve a good
growth, catfish requires completeartificial feed of 35 per
cent to 45 per cent protein level (NyinaWamwizaet al .,
2010). Kaushik (1998) observed the catfish requires
relatively high levels of dietary animal protein for rapid
growth and hence fishmeal has traditionally been used
as a major protein source. Very few information is
available regarding the use of non-conventional animal
protein sourcesin practical diet formulation for freshwater
catfish. Giri et al. (2010) showed that dried chicken
viscera can be incorporated up to 30 per cent in the diet
for juveniles of Clarias batrachus without affecting
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nutrients digestibility and can be used as a replacer of
expensivefishmeal inthediet. The price of fishmeal has
increased greatly within the past decade due to the high
demand whichinhibits small scale aquaculture enterprises
in rura areas from increasing their fish production by
using higher quality feed inputs. Hardy (2010) felt the
need to search for alternative for highly nutritious feed
ingredientsin aguafeeds. Considering the need of cheap
diet for Clarias magur that can be easily adoptable by
the farmers of the northeastern region of India, present
study was designed to evaluate some non conventional
anima protein sourcesfor nursing and rearing of thefresh
water catfish.

METHODOLOGY

Theresearch work was conducted in the Department
of Aquaculture, College of Fisheries Sciences, Assam
Agricultural University, Raha, Nagaon, Assam. The
specimens of magur were divided into four groups and
each group was reared in triplicate separate tanks for
180 days, maintaining a stocking density @ 4 nos/m?.
The experimental tanks were provided with six inch of
soil bed and water level was maintained at 50 = 5 cm.
Water from experimental tanks were analyzed for
temperature, pH, DO, CO,, alkalinity etc. on the day of
stocking and thereafter at 30 daysinterval, following the
standard methods of APHA (2005). Liming of the tanks
was done to maintain water pH between 6.5 to 8.0.

Four iso-nitrogenous experimental dietscontaining 35
per cent of protein level were prepared using ingredients
such as Fish Meal, Vermi meal, Chicken viscera, rice
polish, wheat flour, vitamin and mineral mixture.

Table2: Water temper atureof thetanksduring cultureperiod
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Table1: Composition (%) of feed ingredientsin experimental
diets

Feed Ingredients D-1 D-2 D-3 D-4
Vermi medl 60 - 285 -
Chicken visceramed - 53 285 -
Fish meal - - - 50
Ricepolish 2 3 % o)
Wheat flour 17 15 16 24
Agrimin Forte* 1 1 1 1

* Feed Supplement of Vitaminsand Mineralsmarketed by Virbac
Animal Health IndiaPvt. Ltd.

Proximate analysis of the sel ected ingredientswas carried
out by standard methods of AOAC (2005). The Diet 1
(D1) was formulated by 100 per cent replacement of
Fish Meal withVermi Meal; Diet 2 (D2) wasformulated
by 100 per cent replacement of Fish Meal with Chicken
Viscera Meal; Diet 3 (D3) was formulated by 100 per
cent replacement of Fish Meal with mixture of Vermi
Meal and Chicken Viscera meal and Diet 4 (D4) was
Fish Meal based reference diet (Table 1). Each group
having both the sexes of Clarias magur were fed @
10-5 per cent body weight in two split dosesdaily oncein
the morning and next in the evening. The sampling was
doneat the day of stocking and every fortnight for growth

study.
RESULTS AND DISCUSSION

The water temperature in the cemented tank system
ranged between 22.1°C to 32.5°C (Table 2). Dissolved
oxygen remained between 5.59 mg/l to 5.67 mg/l (Table
3). The water quality parameters like, DO, depth, pH,

Month Temperature(°C) Temperature(°C) Temperature(°C) Temperature(°C)
Treatment 1 Treatment 2 Treatment 3 Treatment 4
Range Avg. Range Avg. Range Avg. Range Avg.
July 24.3-31.8 288 24.0-320 281 242-31.6 281 24.4-31.9 289
August 24.4-32.2 21 25.0-325 2.2 245-32.1 20 251-324 21
September 23.7-31.0 287 24.0-320 285 236-31.2 2.2 235-311 21
October 23.8-30.1 272 22.0-30.0 267 235-304 271 23.7-30.3 2716
November 22.7-28.0 26.1 21.0-285 253 225-285 259 21.1-283 251
December 222-255 239 221-254 233 22.3-26.0 242 224-259 237
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CO,, totdl alkalinity, total hardness and ammoniadid not
recorded any marked trend in the treatments during the
cultureperiod (Table 3). All thewater quality parameters
varied insignificantly in treatments. It might be due to
management practices done at regular interval of time
i.e. liming and water exchange.

In order to formulate 04 different practical dietsfor
catfish magur, some important biochemical parameters
of feed ingredients used in the experiment were analysed
(Table 4). The iso-nitrogenous feeds were designed to
contain 35 per cent crude protein (Table 5). Similar type
of studieswasreported by Giri et al. (2010) where dried
chicken viscera was used as a complete and superior
substitute of marine by-catch fishmeal without adversely
affecting the performances of C. batrachus fingerlings,
when incorporated in a500 g kg diet. Oke et al. (2016)
recommended that up to 30 per cent of chicken viscera
meal could be incorporated in the diets of C. gariepinus
without negative effects on growth and whole body
composition. In thisstudy of replacement of thefish meal
component of practical diet with vermi meal and chicken
viscerameal for magur, it wasinferred that there was no
significant differencefor survival rate during the culture

Table 5: Some important biochemical parameters of
experimental diets

Parameters D-1 D-2 D-3 D-4
Protein (%) <) <) <) <)

Lipid (%) 6.8 14 92 79

Fibre (%) 6.2 7 65 54
Ash (%) 137 74 104 101
NFE (%) 383 0 338 115
Dry matter (%) 0.0 0.3 0.2 0.2
Moaisture (%) 100 9.7 98 98

Vauesaremean+ SD,n=3

period (Table 7). Although the initial average weight of
the fishes was same in all the treatment, fishes fed with
fish meal based diet showed significantly highest final
weight 204.93g (Table 6) and the best specific growth
rate 1.78 (Table 7) compared to those 100 per cent
replacement of Fish Meal with Vermi Meal, 100 per cent
replacement of Fish Mea with Chicken Viscera Meal
and 100 per cent replacement of Fish Meal with mixture
of Vermi Meal and Chicken Viscera meal diet. These
results are similar to those obtained by Cayen et al.
(2016) in their study on replacement of fish meal with

Table3: Water quality parameter sobserved duringthecultureperiod

Tanks Sampling Detailsfor Water Quality Parameters
Water DO Water CO, Total Total Ammonia
depth (mg/l) H (mg/l) Alkalinity Hardness (opm)
(Meters) (mgfl) (ppm)
Treatment 1 052+0.03 5.65+0.17 7.83£0.22 177+030 2336911326 153.08+16.75 0.02+0.01
Treatment 2 052+0.03 5.67+£0.17 7.82+£0.16 168+025 23697+17.29 152.78+1579 0.02+0.01
Treatment 3 0.52+0.02 5.63+021 7.78£0.23 172+023 240.75+1490 152.19+1831 0.03+0.01
Treatment 4 052+0.03 559+0.19 7.84+0.22 164+020 23894+1393 15317+17.05 0.02+0.01
Valuesaremean+ SD,n=12
Table4: Someimportant biochemical parameter sof feed ingredientsused in the experimental diet preparation
Ingredients Protein Lipid Fiber Ash NFE Dry matter Moisture
(%) (%) (%) (%) (%) (%) (%)
Fish meal 59.0+£0.2 9.0+£0.2 1.0+£0.10 151+0.1 158+0.2 90.0+£0.6 10.0£0.6
Vermi med 51.0+0.2 6.5+0.1 32101 191+0.1 20.2+04 88.2+0.1 11.8+1.0
ChickenvisceraMeal 58.0+1.0 14.2+09 19+0.1 81+0.2 17.7+14 90.3:0.8 9.7+0.8
Ricepolish 9.1+0.2 120+0.1 19.0+0.2 10210 497+12 89.7£0.6 10.3+06
Wheat flour 12+05 17+01 0.9+0.01 0.6+0.2 84.8+0.7 89.2+10 108+1.0

Vauesaremean+SD,n=3
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Table6: L ength- weight of C. magur reared using different experimental diet

Experimental group

Daysof culture

18 day 180" day
Averagelength Averageweight Averagelength Aver ageweight
(cm) (©) (cm) ©)
Group fedwith Diet-1 6.92+0.8 869113 23.30+20 181.30+22.8
Group fedwith Diet-2 6.87+1.16 8.67+1.48 23.24+1.37 200.81+22.42
Group fedwith Diet-3 6.90+1.18 8.29+1.60 23.33+1.35 190.32+ 30.05
Group fedwith Diet-4 6.81+0.66 8.30+0.80 2352+1.29 204.93+21.98
Valuesaremean+ SD,n=90
Table7: Percentageweight gain, SGR, FCR and PER
Daysof culture Group fed with Groupfedwith Groupfedwith Groupfedwith
Diet-1 Diet-2 Diet-3 Diet-4

Percent Surviva 100 100 100 100
Percent Weight Gain 1986.3 2216.1 21958 23690
LGR 169 175 174 178
FCR 171 1 162 150
PER 167 186 176 190
broiler chicken viscera on growth of catfish Clarias REFERENCES

gariepinus. The food conversion ratio (FCR) was found
better indiet 4 followed by diet 2, diet 3and diet 1 (Table
7). Samad et al. (2014) also reported a FCR 2.02 where
the Clarias batrachus was fed with formulated diet of
30 per cent protein containing poultry viscera, mustard
oil cakeand rice polish.

CONCLUSION

Theresultsof the earlier researcher’sstudiesaswell
as outcome from the present study indicated that non-
conventional animal proteinlikevermi meal and chicken
viscera meal is an acceptable ingredient for the
replacement of fishmeal proteinin practical dietsof fishes
but still alot of improvement isrequired in strategy and
technology of culturing of Clariasmagur to makeit more
successful and adoptable at farmers’ level. The work on
evaluation of some non-conventional animal protein
sourcesin practical diet formulation for fresh water cat
fish magur and its effect on growth will definitely benefit
the farming community.
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