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To study the growth response of African catfish (Clarias gariepilllls) to the di ets containing two protein (3 0 .lIld .15 Ch) 
and two lipid levels (1 2 and 18%) in a closed reci rcul atory system for 60 days, fi sh were fcd to sa ti at ion twice daily. The 
experiment was carried ou t in tripli cate groups. Fortnightl y sampling of fi sh and water sampl es was carried out. Thc hest rc­
suit in tcrms of growth was obtained with the diet containing 34.62% protein and 12. /2% lipid. The protein to Ii id ratio 
was 18.57 in the diet that gave best percentage weight gain . However best survival, food conversion rati o and prote in elTi ­
ciency ratio were recorded in the di et containing 29.86% protein and 18.08% li pid . 

The African catfish or sharp tooth catfi sh wh ich is 
known as nil e catfi sh, Clarias gariepilllls (= lazera) is 
a recent addition to Asi an aquaCUlture. It is native to 
Africa and its farming act ivity in India is scanty. The 
species is hi ghly suitable for high density tank culture 
but such a system is not yet adopted on commercial 
sca le! . General characteristics and hardiness of air 
breathing fish es all ow them to be cu ltured in areas 
which are not suitab le for culture of Indian major 
carps . 

Relationship of dietary protein to lipid (P:L) rati o 
and rate of growth are perhaps indicative of the P:L 
ratio that gives optimal growth at a particul ar dietary 
protein level2. The protei n requirement of any fish 
varies with water temperature, water quality and fish 
size' . The non-protein energy level may also influ­
ence the protein requirement of fi sh. Hi gh levels of 
protein without suffici ent energy in the diet may be 
harmful to fish4. Larger fish require more energy and 
less protein compared to smaller fishS. The protein 
sparing effect of fat and carbohydrate has been stud­
ied in other fishes6

. 

The present ex perimen t has been carried out to 
study the response of African catfi sh to diets con­
taining two protein levels and each level with two 
lipid levels on growth , survival and feed utili zat ion . 

Materials and Methods 
Fry of African catfi sh (Clarias gariepillus) pro­

cured from a private hatchery in Tri ssur, Kerala , 
brought to the farm of the Coll ege of Fisheries , Man-

ga lore, Karnataka, and rcared to finge rli ng stage in 25 
m2 cement cisterns. During these time they were fed 
a practica l fi shmea l based diet deve loped in the co l­
lege. 

A closed recircu latory system consisting of" 12 cir­
cular fibre glass tanks (diam. 66 cm) of 120 litre ca­
pac ity were used for the ex periment (Fig. I ). Water 
was rec irculated after passing through a three stage 
bio logica l filtet'? In the first stage graded layers of 
sand filter the water mec hanica ll y a cI bio logica ll y. 
Second stage filter consists of oyster shells and th ird 
stage has clam shells wh ich filter water biologicall y, 
wherein Nitrobacler reduce tox ic ammon ia to less 
tox ic ni trate and NiIOSOII1011(fS con vcrt n i tri te to 
harmless nitrate (Fig. 2). Filter wate r was then 
pumped to an overhead tank ( 1000 litre capac ity) and 
the water fl ow to cu lture tanks was maintai ned by 
gravity at I litre/min and culture tanks we re aerated 
for 6 hr during day time. Each tank was stoc ked with 
4 fingerlings (average of 6.58 g). 

Four test diets (A, B, C and D) were formulated 
(Table I ) usin g loca ll y ava ilable in gredi ent along 
with soya flour, which was suppl ied by Soya Good 
Ri ch (Pvt.) Ltd ., Shimoga. Supplevite-M suppli ed by 
Sarabhai Chemicals, Baroda , was used as source of 
vitamin and mineral premi x (Table 2). Out of four 
diets , diets A and B wer~ formu lated for ]O CJc protein 
and C and D fo r 35 % protein, while diets A and C 
had around 12% pr~t e in and Band D 189'0 lipid (Ta­
ble 3). The diets were analysed fo r proximate compo­
sitionS. Nitrogen-free ex tract (NFE) was calculated as 
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carbohydrate by the difference method9
. The gross 

energy content of the diets was calculated using 
physiological fuel values of 5 kcallg for prote in 10 and 
9 and 4 kcallg for fat and carbohydrate (NFE) respec­
tivel/ I (Table 3) . 

The ex perimenta l diets were fed to catfi sh to satia­
tion twice dai ly in triplicate groups . Fishes were sam­
pled fortnightly to record the ir weight and length and 
to adjust the quantity of feed g iven. Unconsumed feed 
was siphoned out and actual feed taken by fish was 
calculated. Faecal matter was a lso removed daily and 
the experimental tanks were cleaned to remove dirts 
and algal scum adhered to the sides of tanks regularly . 

Water samples collected on the day of fi sh sam­
pling were analysed for pH, temperature, di ssolved 
oxygen, free carbon dioxide and total a lkalinityl 2. 

The specific growth rate (SGR), food conversion 
rate (FCR) and protei n effici ency ration (PER) were 
calculated using the formulae, 

Fig. I-Closed recircul atory systcm-view of culture tanks (24) 
arranged in 2 tier system. 
Fig. 2-Closecl recirculatory system-vi ew of biological tllter 
tanks. 

log Final weight - log e Initial weight 100 
SGR = e X 

number of days 

Dry weight of feed consumed (g) 
FCR= . 

increment in body weight (g) 

Increment in body weigh t (g) 
PER = --------'----=---=-

protein intake (g) 

The average weight ga in of f ish obtained at the end 
of the experiment was tes ted usi ng one way analysis 

f · h ' 1"\ o variance tec IlIque · . 

Results and Discussion 
The results are presented in Tabl es 4 and 5. 
The water quality parameters recorded during the 

period of study were well within the range suitable 
for fish culture l4

. The effect of prote in and lipid lev­
els on African catfi sh growth and surv i va l in the pres­
ent study is comparable to that fo und earl ier for sev-

Table I-Ingred ients proportion (% ) in the ex perimental diets 

Ingred ients Diets 
A 13 C D 

Soya Il ou r 13 15 U 13 
Fish meal 29 27 3X 4 1 
Groundnut cake 15 17 15 10 
Rice bran 10 10 OX 05 
Tapioca flour 10 10 0<) 04 
Ragi Il our 17 10 12 10 
Vitamin & mineral premix 0 1 01 01 0 1 
Sunllower oil 2.5 05 02 OS 
Sard ine oil 2.5 OS 02 05 

Table 2-Composition of vitamin mi ll eral premi x 
(Supplevite-M supplied by Sarabhai Chemicals. Baroda) 

Each 250g Supplevite-M pro vides 

Vitamin A 
Vitamin D, 
Vitamin 13 2 

Vitamin E 
Vitamin K 
Cal. pantothenate 
Nicotinamide 
Vitamin 13 12 

Choline ch loride 
Calcium 
Magnesium 
Iod ine 
Iron 
Zinc 
Copper 
Cobalt 

500.000 1U 
100.000 1U 

0.02 g 
75 unit s 

0.1 g 
0.25 g 
1.00 g 
0.0 g 
15 g 
75 g 
2.75 g 
0. 1 g 
0.75 g 
1.5 g 
0.2 g 
0.045 g 
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Table }-Proxi mate compos iti on of cxpcrimcllIal diets 
(% dry maile r basis) 

Parameters Diets 
A B C 

Dry mailer 9 1.96 9 1.24 91.69 
Crudc prote in 30.04 29 .H6 34.6:! 

(0.31 ) (049) (0. 13) 
Crude fat 11.98 IS.08 12. 12 

(0.09) (0. 12) (0. 10) 
Crude fibrt: U5 U(J 3.9 1 

(02R) (022) (0.25) 
Ash 7.3 X 7.77 6 .93 

(O IX) (042) (0.3.1) 
NFE 46.75 404'1 42.42 
Gross energy (k J/g) 18.41 19.6 1 18.70 
PIE ratio 16.32 15.21 18.57 
(mg protc in/kJ/g) 

Average of th ree va lues with standard t;tTOrs in the parent heses 

D 

90.66 
34.84 
(046) 
17.79 
(0.32) 
3.5 I 

(O:l2) 
7.6 1 

(023) 
36.25 
19.83 
17.57 

1 h f· h . ? t s- t 'i I h . d f' I r' era ot erls spec les -" . nti s stll y, cat IS 1 In-
gerling grew best with the di et contai ning 34.62% 
protein and 12. 12% fat. In red ti lapl} and chinook 
salmon20 gro~th rate was correlated to the dai Iy pro­
tein consumpti on, irrespec ti ve of the dietary lipid 
content. 

The leve l of li pid required for max imulll growth , 
survival and food conversion of Afri ca n catfi sh fin­
gerlings in the present study has been found to be 
12_ 12%. In common carp, growth was no t depressed 
when fed diet containing 18% li pid:' l_ Channel cat­
fish, however showed growth depress ion when the 
dietary lipid was increased from 12 to 169'0 (ref. 22). 
Red til apia could effect ively utili ze a li pid up to 180/( 
(ref. 2). Snakehead fingerlings ca n util ize 130/( lipid 
without any adverse e ffect2

; . The re lat ionsh ip be-

Tabk 4---Water quali ty parameters mean values and ranges(parenthescs) n:con.lcd during 
the ex perimental peri od 

Parameters Diets 

A B C I ) 

Temperatu re ("C) 
Atmosphere 27. 17 26.67 27.07 n.30 

(26-28) (26-28) (26-2!n (26-:!X) 
Water 28 .S3 2S.63 28 .73 2 .W 

(27-30) (27-30) (27-30) (27 <\0) 
pH 7.68 7.5 1 7.59 7.63 

(7.47-8.00) (7 . 13-7 .90) (7.30-7.93) (7 .-1.1 -7.XO) 
Disso lvt:d 8.05 7.98 7.'14 7')", 

oxygen (mgll) (7 .63-S.57) (760-840) (7.53-8 .30) (7 .6.' -X.30) 
Frec carbon 0 .23 0.09 0 .2 1 0 . 16 
dioxide (mg/l) (0.00-043) (0.00-0. 17) (0.00-0.37) (0.00-0.27) 
Alkalinity 53. 14 48.96 53. 10 -1 7. -10 
(mg/l of Ca CO.l) (48.00-56.57) (47.30-50.33) (46.50-5'1 .30) (4430--1'n l ) 

Table 5--Wt;ight ga in , SGR , FCR. PER and survival of Afri can c(J lfis lt (C/(Jri(J.I' ~" ri el'il/lI,1') 

Dt;tai ls Diets 

A B C D 

Cru de protein 30.04 29.S6 34.62 3-1.X-1 
(% dry mailer) (0.3 1) (049) (O. D ) (0.-1(,) 

Crude fat 11.9X IS.OS 12. 12 17.7') 
(% dry mailer) (0.09) (0. 12) (0 . 10) (0.32) 
In itia l wei ght (g) 543 5.00 5.39. 111.-1') 

(07 1 ) (0.28) (0.74) (.'i27 ) 
Final we ight (g) 38.5K 37.6 1 49 .92 611..>.'> 

(0.60) (3 .72) (820) (I :>.4')) 
Initi al length (em) '1. 14 8.98 8.88 10.'1.'> 

(060) (0 17) (042) (20H) 

Final length (cm) 17 .36 16.95 20.64 1'1.76 
(027) (066) ( 1.26) (2.06) 

Mean weight gain (g) 33. 15 32.6 1 44.53 4\Ui() 

(035) (3.56) (75 1 ) (8.6 1 ) 

Weight ga in (%) 6 10 .50 652.20 826. 16 47.'> .3 1 

Survival (%) 83.25 9 1.67 66.67 75 .67 
SGR(%) 3.27 3.36 3.7 1 2' )2 

FCR 2.34 2.30 2.3 1 ~ .. 'i I 

(0. 12) (002) (005) (().3-1 ) 

PER 1.42 1.46 1.:!5 1. 1-1 

Figures ind icate mean of thrct; va lues with standard errors in parentheses 
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tween die tary protein and li pid and rate of growth 
perhaps an indication of the protein and lipid ratio 
which gives optimal growth at a particular dieta ry 

. I 11 21921?'i B d h d ' d d protell1 eve ' . .. --. ase on t e stu les con ucte 

in various fish species, Tacon and Cowe/4 concluded 
that specific growth rate was pos iti vely correlated to 
the dietary protein requirement. In the present study 
the SGR of catfish was directly correlated to the die­
tary protein level up to 34.62%. 

FCR and PER are known to decrease with increase 
in dietary protein up to a level that gives optimum 

h21 26.29 R I f h d . d' growt . . esu ts 0 t e present stu y Il1 lcate 
that dietary lip id at two protein levels influence the 
PER. The highest PIE ratio for the African catfish 
was found to be 18.57 mg protein/kJ/g in the diet C 
which induced maximum percentage weight gain. 
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