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ABSTRACT 

Hybrid of male Heterobranchus longifilis and female of Clarias gariepinus, fry (0.87 ± 0.02 g) and fingerlings (4.42 

± 0.02 g) were stocked 10 fish and 7 fish respectively in 30 litres of water in 54 litre capacity aquaria in triplicates. 

Two NIFFR floating feed (42.01% C. P., and 44.75% C. P.) were formulated and fed to the fish in triplicates for 56 

days. There was no significant variation (P > 0.05) in the mean weight gain, protein efficiency ratio, food 

conversion ratio and specific growth rate of fish fed the various diets. The Feed Conversion Ratio (FCR) and 

Specific Growth Rate (SGR) were highest in fry than in the fingerlings that were fed with NIFFR diets. The Protein 

Efficiency Ratio (PER) was best for juveniles than for fingerlings and fry. The condition factor of the fry, fingerlings 

and juveniles fed the various diets was less than 1 while the regression coefficient (r
2
) was 1 for the various 

treatments in the three experiments. Carcass composition showed that moisture content was higher at stocking than 

at harvest while all other parameters were higher at harvest than at stocking. 
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INTRODUCTION 

Heteroclarias, the hybrid of male 

Heterobranchus longifilis and female Clarias 

gariepinus is one of the most cultured fish in Nigeria. 

Most fish farmers have resorted to growing 

Heteroclarias because of the perceived vigour, 

resistance to disease and better growth (Oladosu et 

al., 1993; Bartley et al., 2000; Odedeyi, 2007). Aluko 

(1995) reported that the growth performance of male 

Heterobranchus longifilis and female Clarias 

anguillaris had significantly higher weight and length 

than the reciprocal cross. Nwadukwue (1995a) stated 

that the growth performance of Clarias gariepinus 

and Heterobranchus longifilis and their F1 hybrids 

with the reciprocal cross show growth rate that are 

higher than the smaller of the parents and lower than 

the bigger of them. Ekelemu (2010) observed 

differential growth in the hybrids. In another study in 

ponds, fingerlings of Heteroclarias displayed 

differential growth pattern while their parents grow 

uniformly (Ekelemu and Ogba, 2005). 

In feeding Heteroclarias most fish farmers 

depend on imported floating fish feed such as 

coppens, vita-feed multi-feed and Durante. These 

imported feed are more expensive than locally 

prepared sinking. Odedeyi (2007) stated that food is a 

basic necessity of life, second only to air and water. 

There has been a shifted preference for floating 

imported feed over the sinking feed that is available 

locally. Ndome et al. (2011) stated that fish food 

supply energy for movement activities and the 

building block for growth. They further stated that 

good nutrition in animal production systems is 

essential to economically give healthy product. Feed 

comprise 60 – 70% of the operational cost in fish 

farming and so reliance on importation would keep 

profit skeletally low.  

Artificial feeding of fish has been known to 

have the advantage of allowing high stocking density, 

promote fast growth rate, and stimulate rapid growth 

of plankton through biodegradation of uneaten food. 

Floating feed especially enables the farmer to observe 

the behaviour of the fish (Webster et al., 1999; 

Adikwu and Haruna, 1999). As the aquaculture  

industry grows with the introduction of new 

candidate fish species, the need to produce specific 

feed formulations for production of quality fish has to 

be met (Oso et al., 2011). Miles and Chapman (2006) 

reported that potentials of fish production in Nigeria 

could be realised through fish farming, however this 

depends on availability of cheap feedstuff with which 

to manufacture feeds. The success of the catfish 

industry for channel catfish , rainbow trouts and 

salmon in the USA is due mainly to several years of 

nutritional research which has made available 

pelleted diets formulated to meet the needs of these 

species (Adewumi, 2009). This study is to determine 

the response of Heteroclarias fry and fingerlings to 

two floating feed produced by manipulating feed 

ingredients. 

 

MATERIALS AND METHODS 
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Experimental diets were placed on the surface 

of a 35L of water in a bucket to test the length of time 

it floats and the mean of the least and maximum time 

was noted. Two experiments were carried out for fry 

and fingerlings of hybrid (Heterobranchus longifilis 

(male) x Clarias gariepinus (female)) catfish for 56 

days. The fry (0.87± 0.02 g) and fingerlings (4.42 ± 

0.02 g) were stocked 10 fish, 7 fish and 3 fish 

respectively in 30 litres of water in 54 litre capacity 

aquaria in triplicates.  

The fish was acclimatized for three days, 

during which they were fed Coppens catfish feed. 

Coppens feed is an imported feed widely available 

and commonly used by catfish farmers in Nigeria. 

Two NIFFR floating feed (42.01% C.P. and 44.75% 

C.P. Table 1 ) were formulated and broken to sizes 

commensurate with the mouth of the fish. They were 

fed at 5% body weight twice daily (9.00 and 18.00 

hrs). The composition of the feed is as shown in 

Table 1 while Table 2 shows the proximate analysis 

of NIFFR 3 and NIFFR 4.  

The aquaria were cleaned every other day of 

remnant of feed by siphoning. Water siphoned out 

was replaced. Complete exchange of water was 

carried out after every two weeks and on sampling 

days. Sampling was done biweekly by weighing all 

the samples in each aquarium. During the experiment 

aeration was done with air pumps.  

The growth parameters were measured as 

follows: 

Mean Weight Gain (MWG) = Wt – Wo  where Wo is 

initial weight and Wt is final weight 

Specific Growth Rate (SGR) (%/day) = 100 x (ln Wt 

– ln Wo)/t 

Feed Conversion Ratio (FCR) =  dry food 

intake/Weight gain (g) 

Protein Efficiency Ratio (PER) = (weight gain per 

fish x 100)/ N x 6.25 given per fish 

K (Condition factor) = 100W/L
3
         where w is 

weight of fish and L is length of fish 

The proximate analysis of the experimental 

fish before and after the experiment was carried out 

using two samples for fry and fingerlings and one 

sample for juvenile of fish from each treatment. The 

proximate composition of the experimental feed was 

also done according to AOAC (2000). 

The statistical analysis was done using the 

computer package SPSS version 13. Data collected 

for Mean Weight Gain, Specific Growth Rate, Food 

Conversion Ratio, Protein Efficiency Ratio and 

percentage survival were subjected to One – Way 

analysis of variance (ANOVA) followed by Tukey’s 

post hoc test of SPSS version 13 Computer package 

to test the significance of their means. 

Some water quality parameters such as 

dissolved oxygen, pH, temperature and conductivity 

were measured using standard methods (APHA 

1989). 

 

RESULTS 

Table 1 shows the composition of the two 

experimental floating feeds; while Table 2 shows the 

proximate composition of the two floating feeds fed 

to Heteroclarias fry and fingerlings for 56 days. 

 

Table 1: Percentage composition of ingredients (g) in NIFFR feed 

 FM 

(g) 

SBM 

(g) 

GNC 

(g) 

 

Maize 

(g) 

Yeast 

(g) 

Vit. 

B.co 

 (g) 

Vit. 

C 

(g) 

Wheat 

Offal 

(g) 

Premix 

(g) 

Starch 

(g) 

Oil 

(g) 

NIFFR 3 450 50 50 50 50.4 0.3 0.3 300 20 20 5 

NIFFR 4 500 50 50 50 54.4 0.3 0.3 250 20 20 5 

FM=Fish Meal; SBM= Soybean Meal; GNC=Groundnut Cake 

 

Table 2: Proximate composition of ingredients in NIFFR feeds 

 Percent 

Moisture 

Percent 

Protein 

Percent 

Crude fat 

Percent 

Ash 

Percent 

Fibre 

NFE 

NIFFR 3 4.60 42.00 12.91 6.40 2.50 31.59 

NIFFR4 4.65 44.75 13.49 6.50 2.00 28.61 

 

Both diets floated for 10 to 30 minutes. Tables 

3 and 4 show growth parameters of fry and 

fingerlings of Heteroclarias fed the two floating 

feeds respectively. There was no significant variation 

(P > 0.05) in the mean weight gain, protein efficiency 

ratio, food conversion ratio and specific growth rate 

of fish fed the diets in the two experiments. Among 

the two sizes of fish in the experiments there was 

significant variation (P < 0.05) in the protein 

efficiency ratio of the fry, fingerlings and juveniles. 

FCR and SGR were highest in fry than in the 

fingerlings (Tables 3 and 4). The PER was best for 

fingerlings than for and fry. 
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The condition factor of the fry and fingerlings 

fed the various diets was less than 1 while the 

regression coefficient (r
2
) was 1 for the various 

treatments in the two experiments.  

 

Table 3: Growth of Heteroclarias fry fed two NIFFR feeds 

 MIW MFW MWG FCR SGR PER PS K 

NIFFR 3 0.85 ± 0.02 8.23 ± 0.32 7.38 ± 2.31 0.63 ± 0.12 5.2 ± 0 1.6 3.28 ± 1.03 80 ± 14.14 0.34 

NIFFR 4 0.88 ± 0.02 9.7 ± 1.99 8.83 ± 1.99 0.56 ± 0.05 4.86 ±1.28 3.29 ± 0.74 50 ± 28.3 0.68 

 

 

 

Table 4: Growth of Heteroclarias  fingerlings fed two NIFFR feeds 

 

 MIW MFW MWG FCR SGR PER PS K 

NIFFR 3 4.43 ± 0.12 14.01 ± 2.16 9.58 ± 2.07 0.53 ± 0.07 2.04 ± 0.25 4.26 ± 0.92 42.28 ±50.5 0.979 

NIFFR 4 4.4 ± 0.05 18.54 ± 9.05 14.14 ± 9.01 0.59 ± 0.02 2.39 ± 1.07 5.28 ± 3.36 50 ± 50.5 0.76 

 

Table 5 shows the carcass composition of 

Heteroclarias fry fed the two feed while Table 6 

shows the carcass composition of fingerlings 

Heteroclarias fed two feed. The carcass composition 

of the two sizes of fish in the two experiments 

showed the same pattern such that the moisture 

content of the fish at the end of the experiment was 

lower than that of the fish stocked. The crude protein, 

crude fat, crude fibre ash and NFE were higher at the 

end of the experiment than at the initial stocking. 

 

 

Table 5: Proximate composition of carcass of fry of Heteroclarias fed two NIFFR feeds 

 Percent 

Moisture 

Percent 

Protein 

Percent 

Crude Fat 

Percent 

Ash 

Percent Crude 

Fibre 

NFE 

INITIAL 78.49 14.10 3.33 1.00 2.20 0.88 

NIFFR 3 70.80 23.35 3.58 1.00 0.98 0.29 

NIFFR 4 70.25 22.99 3.60 1.75 1.00 0.41 

 

 

Table 6: Proximate composition of carcass of fingerling Heteroclarias fed two NIFFR feeds 

 Percent 

Moisture 

Percent 

Protein 

Percent 

Crude Fat 

Percent 

Ash 

Percent Crude 

Fibre 

NFE 

INITIAL 73.98 18.44 5.13 1.00 0.90 0.55 

NIFFR 3 66.37 25.85 5.48 1.30 0.92 0.08 

NIFFR 4 67.25 25.14 5.01 1.50 1.0 0.10 

 

 

DISCUSSION 

Fish like other animals grow in length and 

weight and the relationship shows changes in body 

shape or condition of the animal. The condition factor 

recorded for the fry and fingerlings of hybrid, 

Heteroclarias was less than 1 in the two treatments. It 

is not an indication that the fish is in bad state as the 

growth pattern is due to allometric growth, where the 

length increased more than weight. This observation 

is common with fish even in the wild as reported with 

some species in Ona Lake, Southern Nigeria 

(Ekelemu and Zelibe, 2006). In the treatments the 

correlation coefficient   r
2
=1 an indication that the 

fish were in good condition. Similarly, in the culture 

of O. niloticus this pattern of growth was observed 

(Olurin and Aderibigbe, 2006). 

The FCR for hybrid, Heteroclarias in the 

experiments showed good utilization and conversion 

of feed in the two stages. In considering the SGR, the 

fry experiments performed better than the fingerlings 

with both diets. This is similar to the SGR obtained in 

monoculture of Heteroclarias (Adewolu et al., 2008). 

The SGR of fingerlings was also fairly good being 

higher than that which Davies et al. (2006) observed 

for Heteroclarias  fed a 52% C.P. diet (Odedeyi, 

2007) and H. longifilis fed commercial floating feed 

of 40% C.P. (Davies et al., 2006).  The FCR shows 

that the various stages of the fish would require 

different formulations as there was significant 

difference (P < 0.05) in their ability to convert the 

same feed. According to Oso et al., (2011) the 

development of new species – specific diet 
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formulations support the aquaculture industry as it 

expands to satisfy growing need for reasonably 

priced, safe and excellent fish. These diets therefore, 

could serve as catfish feed. Miles and Chapman 

(2006) reported that the fisheries prospects of Nigeria 

could be developed through fish farming. This 

growth in aquaculture will depend on available good 

quality and relatively cheap feed ingredients for the 

manufacture of fish feeds. This study has shown that 

fish size specific diets are also important in that 

unnecessary wastage would be avoided. In the two 

experiments it was observed that the growth 

parameters did not vary much between the two diets, 

an indication of good food intake. This compares 

well with Sotolu (2010).  

The body protein deposition at the end of the 

two experiments shows protein retention due to 

optimal utilization for growth. Hybrid Heteroclarias 

in this study showed good conversion efficiency and 

a good candidate for sustenance of aquaculture as 

stated by Adebayo and Popoola (2008). The fat 

content of the carcass for the two experiments 

showed increase over the initial fat content at 

stocking, indicative of the adequacy of the fat in the 

diets for activity and metabolism which may have 

contributed in protein sparing resulting in more 

protein intake for fish growth and tissue 

development. This reflects a balance in the 

Protein/Energy ratio (Reis et al., 1989). The decrease 

in moisture content of the carcass of the fish at 

harvest over the moisture content at stocking is due to 

the increase in protein and fat content and this 

observation compares well with the results for 

feeding H. longifilis by Fagbenro et al., (1992) and 

Ufodike and Matty (1983) for Cyprinus carpio. 

 

CONCLUSION 

NIFFR 3 (42% C.P.) could be considered as 

the cost effective standard feed for hybrid 

Heteroclarias fry and juveniles as it contains a lower 

quantity of fish meal and relatively cheaper to 

formulate. 
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