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Optimizing ration level for young Clarias gariepinus Burch.

Imtiaz Shahid and Shabnam Tahera Chowdhary

Abstract: A 6-week growth trial was conducted to estimate tpgimum ration level for youndglarias
gariepinus.Fish were stocked in indoor 70 L polyvinyl flow-tugh (1-1.5 L/min) circular tanks at 22 +C
and fed experimental diet at varying levels dail9800 and 1600 h. Per cent live weight gain, weigtrement

(g fish* day') and specific growth rate (SGR%) were higher (B.85) in fish fed ration at 3% b.w. gij
whereas lowest (P < 0.05) values for these parametere found at 1 % b.w. ¢& Varying dietary intake had
a significant (P < 0.05) influence on the body eassc composition. Whole body protein was found to be
significantly (P < 0.05) higher in fish groups fatl3 and 5% b.w. g&. Carcass fat increased with increasing
ration level, with the lowest (R 0.05) value obtaining in fish at 1 % b.wydaMoisture and ash contents were
comparable (P > 0.05) in fish receiving ration atying levels, excepting in those at 9%w. da/* which
exhibited significantly (< 0.05) lower carcass moisture. It is thus evidbat a ration level of 3% b.w. gais
optimum for youngC. gariepinus.
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1. Introduction Lately, Clarias gariepinus is being cultured in

Growth and feed conversion in fish are maryedlyanous parts of the country. Considerable inforamat

affected ly quality and quantity of feed consumed'S available on the nutrition of this fish (Henketral.

. . .~~1986; Huisman & Richter 1987; Degaetial. 1989;
(Omarov 1970; Elliott 1975a; Lovell 1989; Pickering ’ . S ) Y
1993). For successful fish culture, it is importamt Uys 1989; Hoffman & Prinsloo 1995, Awaiss &

work out the optimum ration size for different sta Kestemont 1998; Murty & Naik 1999). A quantitative
of the concernzd species under culture conditior?s stimate of maximum daily feed intake o.
obtain  maximum pgrowth and  conversion rateEariepinusﬁngerling has been worked out by Hossain
(Huisman 1976: Reddy & Katre 1979; Machiels &et al. (1998b). The present study was conducted to

Henken 1986; Hassan & Jafri 1994; Sampaio &wor_k _ou;f csztlmu_m r_?tlc(;nt Ietv((je_l tfor young C.

Minillo 1995; Pandzet al. 1999; Olurinet al. 2006; 9 'ePINUSIEd SEMI-pUrTiEd test diet

Adewolu et al 2009). Knowledge of optimum ration 2. Materialsand M ethods

is also considered importanin determining the

nutrient requirements of fish (Tacon & Cow&985

Talbot 1985). Young Clarias gariepinus obtained from local
Several reports have appeared in the past anarket, were transported to the laboratory in oxyge

influence of ration size on growth rate and feedilled polythene bags, given a prophylactic dip in

utilization in different species of fish (Omard®70; KMnO, solution (1:3000), and stocked in cement

Elliott 1975b; Allen & Wootton 1982; Joergensen &cisterns (Im x 1m x 1m) for acclimation. During the

Jobling 1992; Sumagaysay 199Blaekinen 1995; period of acclimation, fish were fed with mincedahe

Medaleet al. 1995; Hossairet al. 1998a; Adebyo et  twice daily. After a fortnight, desired number egH

al. 2000; Gragnoth & Taylor 2000 Annappaswam were taken out and gradually acclimated to casein —

2.1 Source of fish stock/acclimation

et al. 2001; Nget al. 2000. gelatin based semi-purified experimental diet (€db)|
Table 1. Ingredients & proximate composition of experimiatitt.
Ingredients g/100 g (asfed)
Imtiaz Shahidl ) and Shabnam Tahera ChowdHary Casein (vitamin-free; 84.6% C.P.) 40.17
Fish Nutrition Research Laboratory, Gelatin (87.0% C.P.) 12.84
Department of Zoology, Dextrin 25.71
Aligarh Muslim University, Aligarh (U.P.), India. a- cellulose ) _ 7.28
Oil mix (2:1 corn and cod liver oil) 8.00
Vitamin mix 1.00
Present addresses: Mineral mix 3.00
TDepartment of Zoology, Carb.oxymethyl CEH.U.'OSE 2.00
S. P. College, Srinagar (J&K)- 190 001, India. Proximate composition (%)*
Email: imtiazshahid76@gmail.com Crude protein 45.00
*Department of Zoology Crude fat 8.00
Govt. College for Womén M.A. Road Carbohydrate 26.00
' i : Energy (kJ/100g) 1509.34

Srinagar (J&K)- 190 001, India.

*Hina (2001)
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2.2 Preparation of experimental diet from the experimental tank. Feeding level and
schedule was choosen after carefully observing the

Casein-gelatin based semi-purified test diet Wa&ietary intake as well as feeding behaviour offisie.
prepared by calculating quantities of dietar

! : - : . he moisture content in the diet was estimated, and
ingredients on sensitive electronic balance (Saor . '

) . ) . _the ration level calculated as dry feed to wet fish
MA-50, Germany). Gelatin was mixed in water in a

X .. “weight. Mass weight of fish was taken weekly and
stainless steel attachment of Hobart electronicemix . .
. L . amount of ration recalculated for subsequent feedin
with constant stirring, and heated to ®Q The mixer

) i n the day of weekly measurements, no feed was
bowl was removed from heating, and quantities o flered to the fish and the tanks were thoroughly

casein, dextrin, minerals andcellulose were added washed with KMnQ solution (1:3000). During the

to it, and the content blended in the mixer whii# s trial. the water temperature ranged betweer 22C
in lukewarm state. This was followed by the additio ' P 9 '

of vitamin mix and oil (2:1 corn and cod liver oil) 2.4 Proximate analysis
After blending the mixture, carboxymethyl cellulose . . ) .
Proximate composition of fish was analysed using

was added to it. The prepared diet, upon obtaiaing . .
bread dough-like consistency was poured into Te]‘lons't"’md"jIrd techniques (AOAC, 1995). The analysis was

coated pan and placed in a refrigerator to jelle Thcarrled outin triplicate.
prepared diet was in the form of moist cake, whicl2.5 Estimation of moisture

was cut into small cubes and stored in refrigerétor . . , .

20 °C) in sealed polythene packs until used TheA weighed quantity of finely ground/homogenized
. aled polythe P ' Sample was taken in a pre-weighed silica crucibtk a

mineral and vitamin premixes (Table 2 & 3) were the . )

same as used by Halver (1989). placed in an oven (10TC) for 24 hours. The crucible

containing the dry sample was transferred to the
Table 2. Composition of mineral mixture (Halver, 1989) desiccator, allowed to cool and reweighed. This

Mineral /100 g diet process was repeated till a constant weight obdaine
Calcium biphosphate 13.48 The loss in weight was expressed as per cent of
Calcium lactate 32.40 moisture.

Ferric citrate 02.97 . )

Magnesium sulphate 13.70 2.6 Estimation of ash

Potassium phosphate (dibasic) 23.86 A known quantity of finely powdered sample was
Sodium biphosphate 08.72 taken in a pre-weighed silica crucible and incitesta
Sodium chloride 04.35 . .

Aluminium chloride. 6HO 00.015 in a muffle furnace (600C; Yarco, India) for 3 to 4
Potassium iodide 00.015 hours, till the sample became free of carbon. The
Cuprous chloride 00.010 crucible containing the incinerated sample was
Magnesium sulphate. 00.080 transferred to a desiccator, cooled and reweighkd.
Cobalt chloride. 66D 00.100 guantity of ash was calculated and expressed in
Zinc sulphate. 76D 00.300 percentage.

Table 3. Composition of vitamin mixture (Halver, 1989) 5 7 Estimation of crude fat
and incorporated with oil* (Hina, 2001). '

Vitamin 9/100g diet For estimating the crude fat, continuous Soxhlet
o- cellulose 3.00 extraction technique was employed. Petroleum ether
Chloine chloride 0.50 (40-60 °C B.P.) was used as a solvent. A weighed
Inositol 0.20 quantity of finely ground sample was taken in

Ascorbic acid 0.10 Whatman fat extraction thimble, cotton plugged, and
Niacin 0.075 introduced into the Soxhlet apparatus. A clean dry
Calcium pentothenate 0.05

receiver flask was weighed and fitted to the Saxhle

,\R/I':r?ggi\gﬂe %‘_%%4 assembly (Borosil, India) on a water bath for
Pyridoxine. HCI 0.005 extraction. Extraction was carried out for 10-12hrs
Thiamin. HCI 0.005 Thereafter, the receiving flask was removed and kep
Folic acid 0.002 in a hot air oven (100C) to evaporate the solvent
Biotin 0.001 traces. The flask was then cooled in a desiccatdr a
a- tocopherol acetate* 0.04 reweighed. The amount of fat extracted was expdesse
Vitamin B-12 (10mg/500ml 50)  0.00001 (0.5ml) in percentage.
2.3 Experimental design/feeding trial 2.8 Estimation of crude protein

Fish of desired size and number were sorted out froThe technique employed for estimating the crude
the acclimated lot and stocked in 70 L polyvinylprotein was based on a slight modification of Weng’
circular tanks (water volume 55 L), in triplicatehe  micro-Kjeldahl method (Jafriet al. 1964). The
tanks were supplied with ground water. The wat€principle involved digesting a known amount of
exchange rate in each tank was maintained at 1-1.5sample in N-free sulphuric acid, in presence of

. _1 . . . i i
min~. Prior to feeding faecal matter was siphoned Of;f)otassmm persulphate used as catalyst, which tsover
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the nitrogeneous compounds to ammonium sulphaté/here,
This was then treated with Nessler's reagent. The/; = Initial mass weight (g)
colour developed due to the formation of (OHg)W,= Final mass weight (g)
NH,l was measured by 1001 spectrophotometdd = Duration of the feeding trial (days)
(Milton Roy Company, USA). The optical density roqq conversion ratio 20talfeedintake(g)
obtained was read off against a standard calibratio Live weightgain(g)
curve of (NH), SO, for nitrogen estimation. To ) . )
calculate crude protein in the sample, the amodint §0tein efficiency ratio
nitrogen was multiplied with the conventional piote
factor (6.25). 2.11 Statistical analysis

0.1g dry powdered sample was taken in a i . )
Kjeldahl flask with 5ml of N-free sulphuric acid:(), ~Data were subjected to one-way gs& of variance
and 5ml potassium persulphate added to it. TH&NOVA) followed by Duncan’s multiple range test
volume was raised to 3ml with distiled water. The2t 0:05% significance Vel (Duncan1955; Sokal &
solution was then nesslerized using Bock anffohlf 1981)
Benedict's Nessler reagent (Oser 1979), kept anroo2 12 Chemicals and reagents

temperature for 10 min for complete colour ) . )
development. A blank was prepared in the samghe following chemicals and reagents were used in
manner using distilled water in place of aliquoheT the experiments: casein (vitamin-free; 84.6% C.P.),
amount of nitrogen was obtained by reading thgelatin (87.0% C.P.), dextriny- cellulose, oil mix
optical density against the standard calibratiorveu (2:1 corn and cod liver oil), and carboxymethyl
The nitrogen value was multiplied with 6.25 to dbta Cellulose (all Loba Chemie, Mumbai, India); and
the amount of crude protein. The spectrophotometridfamin mix (- cellulose, chloine chloride, inositol,
measurements were made on microprocessor ascorbic acid, niacin, calcium  pentothenate,
controlled split beam spectronic 1001 riboflavin, menadione pyridoxine. HCI, thiamine.

B-12 (10mg/500ml KD)), petroleum ether and

2.9 Assessment of metabolizable energy mineral mix (calcium biphosphate, calcium lactate,

Metabolizable energy of the diets was calculateffiC citrate, ~magnesium sulphate, —potassium
using physiological fuel values 3.5, 4.5 and 8.8lkg  Phosphate (dibasic), sodium biphosphate, sodium
! for carbohydrate, protein and lipid, respectivelfhioride, aluminium - chloride. 6@, potassium
(Jauncey 1982). iodide, cuprous chloride, magnesium sulphatgO H
2.10 Assessment of growth and conversion effi@encicoPalt chloride. 66D and zinc sulphate. 28) (all
Calculation of growth parameters and conversiofl€rck, Mumbai, India). All the chemicals and
efficiencies were made according to standarff@gents used were of Analar grade.

— Live weightgain(g)
Totalproteinintake(g)

definitions (Hardy 1989; Hanley 1991). 3. Results
Live weight gain (%) N2 00 Results of 6-week feeding trial conducted to wouk o
Wy optimum ration size folC. gariepinusare given in

Table 4.
_loggW, —logeWy N

[
Specific growth rate (%) = 100

Table 4. Results of feedin@. gariepinusat varying ration levels (% b.w. ddy

Ration Levels

1% 3% 5% 7% 9%
Initial individual weight (g) 12.81+0.42  13.0%0.57 11.9G+ 0.19 12.85- 1.14 12.05 0.14
Final individual weight (g) 22.86£0.48  30.7G:0.74  26.7G:0.90 26.40 0.69 24.15 0.04
Live weight gain (%) 7859 +2.14 134.93+596 124.3%+2.62 106.87+8.33 100.62+ 1.49

Weight increment (g fishday') 0.2+ 0.01 0.43+0.03 0.35+0.02 0.32+0.01 0.28+0.01
Specific growth rate (SGR%)  1.37+0.02 2.02+0.16 1.92+0.02 1.78+0.14 1.68+0.02
Feed consumed (mg fidhday’) 594+ 6.00 639+ 4.00 688+ 13.00 718+ 9.50 800+ 19.99
Feed conversion ratio (FCR)  2.12°+0.16  1.29+0.09 1.67+0.05 1.92+0.33 2.37+0.04
Protein efficiency ratio (PER)  1.049+0.08  1.72+0.13 1.49+0.04 1.1+ 0.21 0.98+0.02
Protein fed (g fistt day?) 0.22+0.02  0.28+0.02 0.26°+0.01 0.2%+ 0.04 0.30+0.06

Results are mean SE of triplicate fish groups; values in each roithvgimilar superscript are insignificantl & 0.05)different.
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Per cent live weight gainweight increment 4). Fish fed at 26 b.w. day™ exhibited poorest values
(g fish® day) and specific growth rate (SGR%) werefor these parameters.
higher (P < 0.05) in fish fed ration at 3%.Ww.day™,

whereas lowest (R 0.05) values for these parameters 25, .
were found at 1 % b.w. gd. However, per cent live YE0AISX #2535 oo
weight gain and SGR wei@significanty (P > 0.05) T e N R =0.9892
different in fish fed rations & and 6 b.w. day™. e .
. . . . © 27
Broken lire regression anajsis showed tt a ration :
level of 3 b.w. da/* is optimum with respect to per 8 10
cent live weight gain (Fig. 1) and SGR (Fig. 2). 8
E 0.5
160
1404 : =-6.0235x + 152.84 00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
y = 28.175x + 50415 Y e o 1 2 3 4 5 6 7 8 9 10
g 1204 Ration levels (% B.W. day™)
_% 100 + 100.62
g 80
g 60 : Figure 3. Broken line regression analysis of levels of ration
2 20 : vs. feed conversion ratio (FCR) @ gariepinus
2 a0
20 |
254
0

0 1 2 3 4 5 6 7 8 9 10

n
o
|

Ration levels (% B.W. day'l) g
) y=0.34x + 0.7 y :-O.jl3x +2.095
. . . . . % 154 1 R =0.9973
Figure 1. Broken line regression analysis of levels of ration 3
vs. live weight gain (%) irC. gariepinus 2 104 003
& }
8
2.5+ g 0.5
y =-0.066x +2.221
§ 299 y-o0325x+1.0457" R =0.9584 0.0 w w w w w w
x : 0 1 2 3 4 5 6 7 8 9 10
2 1.65
:g 1.5 Ration levels (% B.W. day™)
% 101 Figure 4. Broken line regression analysis of levels of ration
E o vs. protein efficiency ratio (PER) i@. gariepinus
: Carcass composition of fish was also influenced
0.0 -— | by varying levels of ration (Table 5). Higher
ot 2 3 4 5 6 7 8 9 10 (P<0.05)carcass protein was obtained in fishategl
Ration levels (% B.W. day”) and 5% ration levels and lowest (P < 0.05) in thaise

1 % b.w. dg*. Fat content increased with increasing
Figure 2. Broken line regression analysis of levels of rationration levels. Lowest (P < 0.05) fat content was
vs. specific growth rate (SGR %) @ gariepinus observed in fish fed at % b.w. dg*. Moisture and

Feed conversion ratio (FCR) and protein‘"lSh .c_ontentg, were comparable (P > Q'OS) in_fish
efficiency ratio (PER) were found better (P ©%) in  '€C€iving ration at varying levels, excepting insh
fish receiving ration at 3%.w. day’, as also evident & 9% b.w. dg" which exhibited significantly
from the broken line regression analysis (Fig. & an(P < 0.05) lower carcass moisture.

Table5. Carcass composition @f. gariepinuded at different ration levels

Ration level % (b.w. day) M oisture (%) Protein (%)* Fat (%)* Ash (%)*
1.00 75.66'+0.71 70.68+0.03 13.18+0.28 9.80+0.29
3.00 75.38+0.71 72.58+0.15 14.48+ 0.20 9.52+0.23
5.00 755F+0.25 72.38+0.06 14.589+ 0.49 9.96+0.14
7.00 75.8F+0.57 71.17+0.07 16.12+ 0.08 9.99+0.10
9.00 73.34+0.89 71.18+£0.19 17.23+0.22 9.83+0.11

*Dry-weight basis; results are mean SE of triplicate fish group; values in each columith similar superscript are
insignificantly P > 0.09 different.
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4. Discussion JdHeterobranchus  bidorsalis).  Journal  of

. . Aquaculture in the Tropicd5(2), 109-117.
It is evident from the results of the present sttitht Adewglu M. A & Aro pOCO (22)09. Growth. Feed

C. gariepinusfed ration at 3%b.w. d_Q’l produced Utilization and Haematology oflarias gariepinus
best growth and conversion efficiencies. The oleérv (Burchell, 1822) Fingerlings Fed Diets Containing
decrease in growth of fish fed ration at M. day Different Levels of Vitamin CAmerican Journal of
suggests that at this level of feeding a majoriport Applied Science$(9), 1675-1681.

of nutrients get utilized for maintenance. Similarallen, J.R.M. & Wootton, RJ. 198Zhe effect of ration

results have been reported@nbatrachus(Hassan & and temperature on the growth of the three spined
Jafri 1994). The findings of the present studyas®e stickleback Gasterosteus aculeatus Journal of

in agreement with the observations dwipenser Fish Biology 20, 409-22

transmontanugHung & Lutes 1987) and oBparus Annappaswamy, T.S., Reddy, H.R.& Mansing K. N.
aurata (Lupatschet al. 1998). Feeding at 3%.w. 2001. Feeding periodicitygastric evacuation rate
day™* reportedly produced significantly higher growth ~ and day ration of common carpCyprinus carpio

in C. gariepinus x H. bidorsalis (Adebayo et al. (L|nn.) Flnggrllngs Journal of Inland Fisheries
2000). In tropical bagrid catfishyystus nemurus, Sociey of India, 33(1),100-106

AOAC. 1995. Official Methods of Analysis of the
Association of Official Analytical Chemists
International, The Association of Official Analytical
Chemists, 18 Edn., Arlington, Virginia

aiss, A. & Kestemont, P. 199&eeding sequences

2.5% ration level was found optimum with no
significant improvement in weight gain beyond this
level (Nget al.2000.

Feeding rate was reportedly influenced by ﬁSi}kw
Size, with the smaller fish consuming_ more feedhtha (rotifer and dry diet), survival, growth and
the larger ones (Cowx 1992). This also became y,hemical composition of African catfisBlarias
apparent when results of the present study on young gariepinus Burchell (Pisces Clariidae), larvae
C. gariepinus,where 3% ration level produced best  aquaculture Researci29 (10), 731-741.

growth and conversion, is compared with thos@rown, P.B, Neill W.H. & Robinson, E.H. 1990.

reported by Hina (2001) on fingerling of this sygeci Preliminary evaluation of whole body energy
Increasing level of ration beyond the optimum had a changes as a method of estimating maintenance
plateauing effect on growth ¢dtalurus punctatugLi energy needs of fishlournal of Fish Biology36,

& Lovell 1992). 107-108.

A corollary to the present study was also eviden€owx, 1.G. 1992. Aquaculture Development in Africa.
in the work of Reddy & Katre (1979) who observed  Food production and Rural Development Division,
better conversion efficiency at ration level of 2#td Common Secretariat, Malborough House, Pallamall,
poor FCR at ration levels above 3%Heteropneustes London SWI'Y 5HX. 107-131 pp.
fossilis.Similar observations have been made by othd?egani, G., Ben-Zvi, Y. & Levanon, D. 1989. The effect

workers (Li & Lovell 1992; Hungt al. 1993; Hassan of different protein levels and temperature on feed
& Jafri 1994). ’ ' utilization, growth and body composition 6farias

Higher carcass protein irC. gariepinus fed gariepinus(Burchell, 1822).Aquaculture 76 (3-4),

- 293 - 301.
0,
ratlor\s at 3 and 5./0 b.w. yj.‘ljl suggests tha}t these Duncan, D.B. 1955. Multiple range and Multiple F
feeding rates provided protein for both maintenance Tests Biometrics 11, 1-42
and growth. This finding is supported by observaio . 3 M 19752, Number of meals
made on other fishes (Hung & Lutes 1987; Brastn maximum weight of food consumed in a day and

al. 1990; Hassan & Jafri 1994). Lower proportions of  aximum rate of feeding for brown troualmo

whole body dry matter, lipid and protein was,  tryttalL. Freshwater Biology5, 287 - 303.
however, reported iM. nemurusat 5% ration level in - gjjiott, J.M. 1975b. The growth rate of brown trout

in a day,

comparison to 2.5% (Ngt al. 2000). In the present (Salmo truttal..) fed on maximum rationslournal
study, carcass fat increased with increasing lewkls of Animal Ecology44, 805-21.
ration. ) Graynoth, E. & Taylor, M.J. 2000. Influence of diffat

It may, thfalr(.afore,.be concluded that a ration level  rations and water temperatures on the growth rates
of 3% b.w.dg™ is optimum for youndC. gariepinus of short finned eels and Long finned edisurnal of
as it produces higher growth and carcass proteih, a  Fish Biology 57(3), 681-699.
better conversion efficiencies. Halver, J.E. 1989. The vitamins. Ifish Nutrition

(Halver, J.E. ed.), 2nd edn, pp. 32-109. Academic
Press, San Diego, USA.
The first author is highly thankful to Dr. R.K. Ma&s Hanley, F. 1991. Effects of feeding supplementastsdi
for his support and suggestions. containing varying levels of lipid on growth, food
conversion, and body composition of nile tilapia,
Oreochromis niloticuqL.), Aquaculture 93, 323-
Adebayo, O.T.Balogun, AM. & Fagbenro, O.A2000. 334.

Effect of feeding rates on growth, body compositiorHardy, R.W. 1989. Diet preparation. IRish Nutrition

and economic performance of juvenile clarid  (Halver, J.E. ed.), 2nd edn, pp. 475-548. Academic

catfish  hybrid  @Clarias  gariepinus x Press Inc., New York.
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