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ABSTRACT 

This study evaluated growth performance, nutrient utilization and survival of 

cultured Clarias gariepinus fingerlings fed locally formulated (sinking) and 

commercial (floating) pelleted diets in tarpaulin tanks. Fingerlings of initial mean 

weight (72.99 g ± 3.09) were stocked in each treatment replicated 3 times. Fish were 

cultured for 8 weeks. The stocking rate was 15 fish per m
2

. The fish were fed three 

times daily at 5% body weight. Results showed that C. gariepinus fingerlings fed 

floating (commercial) diet had significantly higher (p<0.05) final mean weight (921.73 

g ± 47.44) than sinking (locally formulated) diet (184.22 g ± 20.54). Commercial feed 

had higher (p<0.05) specific growth rate (3.29 ± 0.07) than locally formulated diet 

(0.97 ± 0.20). Fish fed commercial diet has significantly lower (p<0.05) feed 

conversion ratio (0.83 ± 0.03) than locally formulated diet (3.23 ± 0.40). Protein 

efficiency ratio was significantly (p<0.05) lower in fish fed locally formulated diet 

(0.80 ± 0.11) than commercial diet (2.69 ± 0.09). There was no significant difference 

(p>0.05) in survival rate for fish fed commercial feed (95.55 % ± 2.22) and locally 

formulated feed (97.78 % ± 2.22). Water quality parameters including temperature 

(°C), dissolved oxygen (mg/l) and pH were not significantly different (p>0.05) 

during the study and were maintained within acceptable range. Proximate analysis 

of the dry matter of the two experimental feeds showed that the commercial feed had 

higher value of crude protein (45%) and crude lipid (14%) and lower value for crude 

fibre (2.5%), total ash (7.5%) and carbohydrate (28.2%) when compared with the 

sinking diet of lower crude protein (22.75%) and crude lipid (8.06%) and higher value 

of crude fibre (9.66%), total ash (11.50%) and carbohydrate (48.06%). Based on these 

findings, commercial feed is recommended for feeding C. gariepinus fingerlings since 

it showed higher growth performance, better nutrient utilization and greater survival.  

Keywords: commercial feed, locally formulated feed, floating feed, sinking feed, 

Clarias gariepinus, growth performance. 

 

INTRODUCTION 

Fish is a vital source of animal protein for many households. FAO 

(2007) stated that fish contributed more than 60% of the world supply 
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of protein, especially in the developing countries of which Nigeria is 

among.
[1]

 Feeding is one of the most important inputs in aquaculture 

which a farmer cannot do without, mainly when fish are raised under 

intensive or semi-intensive system.
[2]

 Feeding cost is the highest 

single cost item of most fish farm operations, accounting for over 60% 

of the total cost of fish production.
[3]

Both over and under-feeding can 

be detrimental to the health of the fish and may cause a marked 

deterioration in water quality, reduced weight gain, reduced feed 

utilization, and increased susceptibility to infection.
[4]

 Therefore there 

is the need to obtain a balance between rapid fish growth and 

optimum use of the supplied feed for the operation to be economically 

viable and for the fish health to be maintained. In aquaculture, fish 

requires adequate food supply in the right proportions and with proper 

nutritional contents needed for growth, energy, production, movement 

and other activities which they carry out.
[5]

If growth performance and 

feed efficiency are increased in commercial aquaculture, the costs of 

production are likely to be reduced. Therefore there is the need to 

obtain a balance between rapid fish growth and optimum use of the 

supplied feed for the operation to be economically viable and for the 

fish health to be maintained. Commercial diet brands popular in the 

Nigerian market are Coppens, Multi feed, Skretting, Sarb, Vital 

feed, Top feed, Chi feed, Trend feed, Aqua feed, Aqua mana, Aqua 

mix and NIOMR feed amongst others. All these are floating diets. 

 

Clarias gariepinus is a major fish species for aquaculture in Africa 

and it has also been introduced in Europe and Asia. It is cultured for 

its omnivorous feeding habit, high growth rate and its resistance to 

handling and stress.
[6]

C. gariepinus is one of the most cultured fish 

species in Nigeria because of the good adaptability to captivity 

condition, rapid growth rate, flesh tastiness, hardiness and disease 

resistance ability.
[7][8][9]

 

 

Some studies have actually compared the growth performance, 

nutrient utilization and survival of C. gariepinus fed floating 

(commercial) and sinking (locally formulated) diets. Moreover, these 

studies have yielded varying results when floating and sinking pellets 
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are compared on their effect on growth performance, survival and 

nutrient utilization. Ajani et al. (2011) found similarity in mean 

weight gain and daily feed intake for C. gariepinus fed floating and 

sinking feeds.
[10]

Ekanem et al. (2012) found significant differences in 

weight gain, growth rate, specific growth rate and mean growth rate 

of fish C. gariepinus fed Coppens (floating) and Unical Aqua feed 

(sinking).
[11]

Olanipekun (2014) showed that floating and sinking feeds 

showed variations in growth performance with higher mean weight 

gain and mean growth rate in fish fed sinking diet and also, lower feed 

conversion ratio and higher survival rate in fish fed sinking feed.
[12]

 

Mustapha et al. (2014) showed significant higher weight increase, 

specific growth rate for C. gariepinus fed Coppens (floating feed) 

than those fed with local formulated feed (sinking).
[13]

Limbu (2015) 

showed that C. gariepinus fed floating or sinking diets did not 

significantly affect growth and survival.
[14]

 These discrepancies call 

for more studies in the feeding of C. gariepinus to unveil the 

underlying causes. 

 

Limited studies have been carried on how tobest utilize the bottom 

feeding habit of C. gariepinus in order to recommend the suitable diet 

between floating and sinking diets.
[13]

Thus, farmers are unable to 

decide which diet to choose for their C. gariepinus due to paucity and 

unavailability of published scientific data on growth performance, 

nutrient utilization and survival when the fish is fed on floating and 

sinking diets. The objective of the present study was to compare the 

growth performance, nutrient utilization and survival of C. 

gariepinus fed on floating (commercial) and sinking (locally 

formulated) diets.  

 

MATERIALS AND METHODS 

The study was carried out at Fulfillment Fish Farm, Obio Offot, 

Abak Road, Uyo Metropolis, Akwa Ibom State. The experiment was 

conducted for eight (8) weeks using 6 tarpaulin tanks of 1 M
3 

total 

volume. 
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The fingerlings were collected from fish seed produced in Fulfillment 

Fish Farm through artificial propagation as described by Ngugi et al. 

(2007).
[15]

 Ninety (90) fingerlings of similar sizes were selected from 

this unit stock and acclimated for two weeks. The fingerlings used for 

the experiment were about 9 weeks old prior to stocking and were 

stocked at the rate of 15 fish per M
3
. 

 

Experimental Feed 

The floating (commercial) diet (Skretting feed manufactured in Israel) 

was purchased from a reputable feed retailer in Uyo, Nigeria. Sinking 

feed was locally formulated using the Pearson square method of feed 

formulation and continued with trial and error method for precision. 

Locally available feed ingredients were used in formulating the 

sinking feed. The ingredients used were fish meal (mainly clupeids 

such as Ethmalosa fimbriata, Sardinella marginata, etc.), soybean 

cake (full fat), groundnut cake, palm kernel cake, white maize (Zea 

mays), fish premix, lysine, methionine, salt, palm oil (from Eleas 

guineensis) and Vitamin C. Ingredients for the production of the 

experimental sinking diet was purchased from a local supplier at the 

popular Ariaria International market, Aba, Abia State, Nigeria, 

based on nutrient composition, availability and cost using market 

prices and available literature. All ingredients were bought in solid 

and dry form exception of palm oil. White maize seeds were processed 

by toasting mildly in order to reduce anti-nutritional factors and 

improve the bioavailability of the nutrients to the fish.
[16]

 Fish meal 

was also toasted to remove all moisture content in order to ensure 

proper milling. Aside grinding, all other ingredients used in the 

production of the sinking diet were not introduced to any other form 

of processing.
 [14]

 

 

Bulk ingredients (fishmeal, groundnut cake, soybean cake, white 

maize, palm kernel cake) were sent to Biochemistry Laboratory, 

University of Uyo for proximate composition. Method used was the 

standard method of Association of Official Analytical Chemists.
 [17]

 

 

https://www.google.com.ng/search?q=Sardinella+aginata&spell=1&sa=X&ved=0ahUKEwjV-u-mvZfTAhWHI8AKHfbdCTUQvwUIFSgA&biw=1366&bih=657
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All dried ingredients were milled into fine particles of homogenous 

sizes. This was to enable proper mixing before it was weighed out 

according to proportion in the feed formula. Basal ingredients (palm 

kernel cake and white maize) and protein supplement (fish meal, 

groundnut cake and soybean cake) ingredients were mixed first 

homogenously with the help of a spade. Fish premix, lysine, 

methionine, vitamin C (solution), palm oil and salt were then added 

in the right proportion and mixed continuously to obtain a 

homogenous mixture. The mixture was then blended with warm 

water to form dough that enabled easy pelleting. The dough mixture 

was subjected to a locally fabricated (manual) fish feed pelletizer. The 

resultant 2mm fish feed pellets were sun-dried for 72 hours to 

eliminate all moisture that may cause the buildup of moulds during 

storage. These were packed in air tight polyethylene bags for storage. 

The high CHO content in the sinking diet which was not cooked 

made the sinking feed sink. 

 

A dried sample of the experimental sinking feed was sent to 

Biochemistry Laboratory of University of Uyo for proximate nutrient 

analysis (moisture, protein, oil, fibre, ash) using standard methods.
[17]

 

The proximate analysis of the floating feed used was that of the 

manufacturing company’s given analysis. 

 

Experimental Procedure and Design  

Ninety (90) fingerlings of C. gariepinus were acclimatized for two (2) 

weeks in 1000 litre (1m
3
) experimental tarpaulin tanks prior to the 

start of the experiment. Sinking (locally formulated) and floating 

(commercial) pellets were used for the study as treatment. Each 

treatment was replicated three times. Each tarpaulin tank measuring 

1m × 1m × 1m was filled to a depth of 45cm with borehole water (i.e. 

0.45 M
3
 total volume of water per tank). The tanks were labeled A

1
, 

A
2
 and A

3 
for the floating feed trials and B

1
, B

2 
andB

3
 for the sinking 

feed trials.  

 

Fingerlings with initial mean weight 72.99 g ± 3.09were used at the 

start of the experiment. At the start of the feeding trial, the 
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acclimatized fish were starved for 24 hours to empty the gut and 

prepare them for the feeding trial before the mean initial average 

weight was taken. All fish were fed 3 times daily at 5% biomass for 56 

days (8 weeks). Pellet size of 2.5 mm for both diet were used 

throughout the duration of the experiment. Fingerlings were weighed 

fortnightly and feed ration adjusted accordingly. Water was also 

changed bi-weekly after weight data collection. 

 

Water Quality Analysis 

The water quality parameters such as dissolved oxygen, temperature 

and pH were observed weekly. Dissolved oxygen and temperature 

was measured using DO meter (HI 9461) in mg/l and °C units 

respectively while pH was measured using a pen type pH meter (pH-

009 111).  

 

Growth Evaluation 

Sampling of fish was done forth nightly by draining whole water from 

all tarpaulin tanks. Fingerlings from each tank were collected with a 

plastic filter basket and then weighed to nearest 0.01g using an 

electronic weighing balance (TD6002A). Data obtained biweekly was 

used to determine specific growth rate and mean weight gain. At the 

end of the experiment, results from weight as well as diet data were 

used to determine growth performance parameters such as final mean 

weight, mean weight gain, percentage mean weight gain, specific 

growth rate, feed conversion ratio, protein efficiency ratio, survival 

rate, mortality rate and performance index using the formulae below. 

Mean weight gain (g) (MWG) 

MWG = Wt
2 – 

Wt
1
 

Where Wt
2 
= final mean weight of fish at time T

2 

Wt
1 
= initial mean weight of fish at time T

1 

Percentage mean weight gain (%) (PWG) 

    
        

   
 

Where MWG = Mean weight gain of the fish 

MIW = Mean initial weight of fish 

Specific growth rate (%/day) (SGR) 
[18][19]
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Where In = Natural logarithm reading (Log
e
) 

Feed conversion ratio (FCR) 
[18]

 

    
                            

                           
 

Protein efficiency ratio (PER) 
[20]

 

    
                           

                  
 

 

Where; 

              

 
                                                    

   
 

Survival rate (%) (SR) 

   
                                           

                                
 

Mortality rate (%) (MR) 

   
            

   
 

Where; 

Nt
1
 = Number of fingerlings stocked 

Nt
2
 = Number of fingerlings remaining 

Performance index (PI) 
[21]

 

   
             

                      
 

Where; 

SR = Survival rate 

MFW = Mean final weight 

MIW = Mean initial weight 

 

Statistical Analysis 

Growth parameters, nutrient utilization parameters and water 

quality parameters were subjected to one-way analysis of variance 

(ANOVA) to test for significant difference at 0.05 level. Results 
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with P≤0.05 were considered significantly different.
[22]

The statistical 

analysis was done using IBM SPSS Inc. (Windows version 22.0). 

 

RESULTS 

Proximate Composition of Experimental Diets 

Percentage composition of feed ingredients used in formulating the 

sinking feed is given in Table 1 and the proximate composition of 

experimental feeds given in Table 2. The proximate composition of 

the experimental feeds revealed that there were significant differences 

(P<0.05) in the composition of crude protein, crude fibre, crude lipid, 

total ash and CHO. The commercial feed had higher content of crude 

protein (45%) and crude lipid (14%) when compared with the locally 

formulated feed of crude protein (22.75%) and crude lipid (8.06). The 

locally formulated diet had higher crude fibre (9.66%), total ash 

(11.50%) and CHO (48.06%) than the commercial diet of crude fibre 

(2.5%), total ash (7.5%) and CHO (28.2%). 

 

Table 1: Percentage composition of feed ingredients for compounded sinking feed 

Feed ingredients Commercial Locally formulated 

Fishmeal - 10.18% 

Soybean cake - 30.56% 

Groundnut cake - 53.93% 

White maize - 1.29% 

Palm kernel cake - 1.29% 

Premix - 0.25% 

Salt - 0.4% 

Vitamin C - 0.1% 

Methionine - 0.5% 

Lysine - 1.0% 

Palm oil - 0.5% 

Total - 100% 

 

 

 

 

 



 
 

David, Gift Samuel & Afia, Ofonime Edet| 21  
 

 

CARD International Journal of Agricultural Research and Food Production (IJARFP) 

Volume 2, Number 1, March 2017 

 

Table 2: Proximate composition of the experimental diets (dry matter) 

Parameters 

(%) 

Commercial   Locally formulated 

Crude protein 45 22.75 

Crude fibre 2.5 9.66 

Total ash 7.5 11.50 

Crude fat 14 8.06 

CHO 28.2 48.06 

 

Growth Performance, Survival and Mortality of C. gariepinus during the Study 

The growth information of C. gariepinus fingerlings fed commercial 

and locally formulated diets are represented in Table 3. The biweekly 

mean weight (MW) for C. gariepinus during the study is shown in 

Fig. 1and specific growth rate (SGR) in Fig. 2 respectively. The 

biweekly MW showed increasing trend while SGR decreased 

biweekly for both experimental diets. At the start of the experiment, 

the mean weight of the fish were 70.96 g ± 5.84 and 75.01 g ± 3.10 for 

C. gariepinus fed commercial and local formulated diets respectively. 

Final weights were 921.73 g ± 47.44 and 184.22 g ± 20.54 for floating 

and sinking diets respectively.  Significant differences were observed 

in some cases between growth parameters of C. gariepinus fed 

floating and sinking diets (p<0.05).  

 

From the results on growth parameters, commercial and locally 

formulated diets had no significant effect (p>0.05) on mean initial 

weight (MIW), survival rate (SR), and mortality rate (MR). There 

were significant differences (p<0.05) however between growth 

parameters such as mean final weight (MFW), mean weight gain 

(MWG), percentage mean weight gain (PMWG), specific growth 

rate (SGR), and performance index (PI) in C. gariepinus fed floating 

(commercial) and sinking (locally formulated) diet.  

 

C. gariepinus in tanks fed with floating (commercial) feed showed 

significantly (p<0.05) higher MFW, MWG, PMWG, SGR and PI 

than fish in tanks fed with sinking feed. Fish fed sinking (locally 

formulated) diet had SR than fish fed with floating diet; also, fish fed 



 

David, Gift Samuel & Afia, Ofonime Edet| 22  
 

Growth Performance, Nutrient Utilization and Survival of African Sharptooth Catfish (Clarias 

gariepinus, Burchell 1822) Fingerlings Fed Locally Formulated and Commercial Pelleted Diets 

Reared in Tarpaulin Tanks 

. 

 

 

 

 

 

 

Biblical Solutions for the Control of Contagious   Diseases for a better Healthy Environment in 

Nigeria 

 

 

 Durability Characteristics of Self-Compacting Concrete Incorporating Corn Cob Ash 

 

 

floating diet had higher MR when compared to fish fed sinking diet, 

although no significant differences (p>0.05) were observed.  

 

Table 3: Growth parameters, survival and mortality of Clarias gariepinus fingerlingsfed 

commercial and locally formulated diets during the study 

Parameters  Commercial Locally 

formulated 

Test of 

significance at 

0.05 

Mean initial weight (g) 70.96 ± 5.84 75.01 ± 3.10 Ns 

Mean final weight (g) 921.73 ± 47.44 184.22 ± 20.54 * 

Mean weight gained (g) 849.77 ± 44.25 109.20 ± 

17.46 

* 

Percentage mean weight gained 

(%) 

1206.22 ± 67.52 144.21 ± 16.69 * 

Specific growth rate(%/day) 3.29 ± 0.07 0.97 ± 0.20 * 

Survival rate (%) 95.55 ± 2.22 97.78 ± 2.22 Ns 

Mortality rate (%) 4.45 ± 2.22 2.22 ± 2.22 Ns 

Performance index (%g/day) 1454.13 ± 101.28 191.43 ± 33.27 * 

Ns indicates no significant difference (p>0.05), * indicates 

significant difference (p<0.05) 

 

 

Figure 1: Growth performance of Clarias gariepinus fingerlings fed on  

 Commercial and locally Formulated diets during the study 
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Figure 2: Specific growth rate of Clarias gariepinus fingerlings fed on  

 Commercial and locally Formulated Diets during the study 

 

Nutrient Utilization of C. gariepinus during the Study 

Nutrient utilization data of C. gariepinus fed commercial and locally 

formulated diet during the study is presented in Table 4. From the 

results obtained, floating and sinking diets showed significant 

differences on feed conversion ratio (FCR) and protein efficiency ratio 

(PER). FCR was (0.83 ± 0.03) and (3.23 ± 0.40) in fish fed commercial 

and locally formulated diets respectively. Values obtained for PER 

were 2.69 ± 0.09 and 0.80 ± 0.11 for fish fed floating and sinking diets 

respectively.  

 

Table 4: Nutrient utilization of Clarias gariepinus fingerlings fed commercial and locally 

formulated diet during the study 

Parameters  Commercial Locally 

formulated 

Test of significance at 

0.05 

Feed conversion 

ratio 

0.83 ± 0.03 3.23 ± 0.40 * 

Protein efficiency 

ratio 

2.69 ± 0.09 0.80 ± 0.11 * 

* represent significant difference (p<0.05) between floating and 

sinking diets 
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Water Quality Analysis 

Table 5 shows the results of water quality parameters obtained during 

the study. There were no significant differences (p>0.05) in the water 

quality parameters of the tanks during the study. pH and water 

temperature were fairly stable among all treatments during the study. 

Temperature and dissolved oxygen were however higher in fish fed 

commercial diet, while higher pH values were observed in tanks fed 

locally formulated diet. The ranges were; water temperature (24.70 – 

28.80 °C), dissolved oxygen (4.49 – 9.32 mg/l) and pH (4.70 – 8.50).   

 

Table 5: Water quality parameters in the tanks during the study 

Parameters  Commercial Locally 

formulated 

Test of significance at 

0.05 

Temperature (°C) 26.40 ± 0.21 26.21 ± 0.22 Ns 

Dissolved oxygen 

(mg/l) 

7.15 ± 0.48 6.34 ± 0.29 Ns 

pH 7.57 ± 0.45 7.92 ± 0.45 Ns 

Ns shows no differences (p>0.05) between water quality parameters 

of experimental diets 

 

DISCUSSION 

Fish feed is a major input in fish culture business and has remained a 

principal constraint to fish farmers in Nigeria and other developing 

countries because of high cost and availability.
[23]

Although, C. 

gariepinus is a bottom feeder, the fish prefer floating to sinking diet 

during the study. During this study, MIW, SR, MR and water 

quality parameters did not differ between C. gariepinus fed on 

floating (commercial) and sinking (locally formulated) diets. Results 

from the growth performance and water quality also indicated that 

fish fed the two experimental feed were optimally fed. According to 

Dwyer et al. (2002) both over-feeding and under-feeding may also 

affect the specific growth rates and the efficiency of feed 

conversion.
[24]

 Over-and under-feeding can be detrimental to the 

health of the fish and may cause a marked deterioration in water 

quality, reduced weight, poor feed utilization, and increased 

susceptibility to infection.
[4]

According to Ng et al. (2000) over-

feeding disrupts the water quality leading to low dissolved oxygen 
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levels, increased biological oxygen demand, and increased bacterial 

loads.
[25]

 

 

The physico-chemical parameters of water used for culture of C. 

gariepinus during the experimental period were within the range 

recommended for African catfish culture.
[26][27][28][29]

 The water quality 

parameters in the present study were not affected by the forms of the 

diets. All parameters measured did not differ significantly between 

floating and sinking diets. The physico-chemical parameters obtained 

in the current study were similar to those found by 
[30][31][10][11][13][14]

.These 

results highlight that, feeding C. gariepinus with floating and sinking 

diets does not cause significant deterioration of water quality 

parameters provided the diets are formulated correctly. 

 

Growth data parameters, survival and mortality are great tools for 

evaluating the effect of feed and its value composition on fish 

species.
[13]

Fish like other animals; require essential nutrients for 

metabolic activities like growth, reproduction, repairs, etc. In this 

study, C. gariepinus responded positively to commercial and locally 

formulated diets as showed in their growth performance parameters 

(FMW, MWG, PMWG, SGR and PI)). Growth performance 

indices evaluated in the present study showed that final mean weight 

(FMW), mean weight gain (MWG), percentage mean weight gain 

(PMWG), specific growth rate (SGR) and performance index (PI) of 

Clarias gariepinus fed floating diet significantly differed (p<0.05) 

from fish fed sinking diet. The current results have shown dissimilar 

growth performance between C. gariepinus fingerlings fed floating 

and sinking diets. These results agree and disagree in some areas 

from previous studies. Ajani et al. (2011) reported that there was no 

significant difference in the mean weight gain and daily feed intake of 

C. gariepinus fed floating and sinking diets.
[10]

 However, they 

reported higher weight gain in fish fed floating diet than sinking diet. 

Similarly, Limbu (2015) reported that feeding C. gariepinus using 

either floating or sinking diets did not significantly affect growth and 

survival.
[14]

Olanipekun (2014) showed variations in growth 

performance with higher mean weight gain and mean growth rate in 
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fish fed sinking diet and also, lower feed conversion ratio and higher 

survival rate in fish fed sinking feed.
[12]

 Meanwhile, Mustapha et al. 

(2014) and Ekanem et al. (2012) found higher growth performance for 

C. gariepinus fed floating diets compared to those fed sinking 

diets.
[11][13]

 

 

From this study, results obtained agree with De Silva and Anderson 

(1995) who opined that the quality of a feed is a function of how well 

that feed meets the nutrient requirement of an animal.
[32]

 The good 

growth performance, high digestibility and nutrient utilization of fish 

fed floating diet are an indication that the feed contained balanced 

nutrients as seen in the proximate composition.  

 

The very low percentage composition of crude protein (22.75%), lipid 

(8.06%) and very high percentage composition of ash (11.50%), NFE 

or carbohydrate (48.06%) and crude fiber (9.66%) in the sinking 

(locally formulated) feed were responsible for the poor growth 

performance of C. gariepinus when fed with the feed with protein 

being most significant and limiting the growth. Researches show that 

fish growth is significantly influenced by the level of protein in the 

feed 
[33][34][35][36][37][38][39][40][13]

, with 40% dietary protein promoting 

maximum growth of C. gariepinus.
[41][42]

The crude protein in the 

sinking feed was far less than the acceptable range (30 – 45%) 

recommended for commercial fish culture.
[43]

 

 

The poor growth response observed in tanks fed sinking diet was due 

to very low level of lipid (8.06%) in the diet. High amount of lipid 

ranging between 10-25% has been certified to produce the best growth 

performance in fish species.
[44][45][46][47][48]

 Another possible cause of the 

slow growth performance in fish fed with the sinking diet is the high 

fiber content (9.66%) in the feed. This could be due to the inability of 

the fish to digest and utilize the high fiber content in the feed.
[13]

 High 

level of fiber content in feed has been observed to slow the growth of 

C. gariepinus fingerlings.
[49][50]

 In the results of Agokei et al. (2011),
[47]

 

the highest growth performance of C. gariepinus juveniles was found 

in the diet that contained <2% fiber content.  
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The ash content (11.50%) found in the sinking diet could also be 

responsible for the poor growth performance of the fish. Since 

necessary mineral elements such as calcium and phosphorous that 

promote growth in fish was lacking in the sinking diet, it might have 

also led to poor growth. However, high ash content of >12% in feed 

has been reported to produce better growth performance in Clarias 

species.
 [51][40]

Values for the survival and mortality rate show that 

there was no significant difference (p>0.05) between C. gariepinus 

fed commercial and locally formulated diet. Survival has never been a 

main fear in the culture of C. gariepinus because of its resistance to 

water quality stress as well as diseases.
 [52][53]

 Likewise, survival rate 

was not a major concern in the present study because water quality 

parameters were optimum for C. gariepinus survival in the tank. The 

water quality parameters in the six tanks were within the tolerable 

limits for the culture of the species. Low mortality in the tanks was 

also due to the fish being fed optimum ration (5% biomass) as 

suggested by 
[54],

 and was effectively utilized by the C. gariepinus 

hence, not deteriorating the water quality. 

 

In fish nutritional studies, the amount of feed consumed is a crucial 

factor for calculating feed conversion ratio (FCR).
[11]

Since feed is 

expensive, feed conversion ratio (FCR) is an important parameter for 

the determination of effective use of feed.
[55]

The proper understanding 

of FCR help the farmer to feed the fish to satiation, and when fish are 

fed exactly the quantity of feed required, they are not stressed and 

they provide high quality meat for human 

consumption.
[56][57][58][59][60][61]

For the present study, C. gariepinus fed 

commercial diet consumed more fed (2113.86 g) than fish fed locally 

formulated diet (1019.76 g). Ekanem et al. (2010) opined that growth 

and feed conversion ratio of a fish are remarkable tools to compute the 

acceptability of artificial feed.
 [62]

 

 

The present study indicates increased biweekly mean weight for C. 

gariepinus fed floating and sinking diets; this shows that the fish 

utilized the feed for growth. Biweekly mean weight gain increasing 

throughout the rearing period for C. gariepinus fed floating diet 
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indicates the fish converted the feed to flesh. The specific growth rate 

of C. gariepinus fed floating and sinking diets decreased biweekly 

with highest decrease in C. gariepinus fed sinking diet; this is a 

function of the poor nutrient composition of the sinking feed. 

 

Results from the present study indicates significant difference 

(p>0.05) in feed conversion ratio (FCR) and protein efficiency ratio 

(PER) between Clarias gariepinus fed commercial and locally 

formulated diets. High FCR and low PER observed in fish fed locally 

formulated diet is traceable to the proximate composition of the feed. 

The low protein content in the sinking feed was responsible for the 

high FCR recorded in the fish. This shows that high amount of cheap 

sinking diet will be required to produce the fish to table size, thereby 

making the production of the fish more expensive as compared to 

expensive floating feed which requires less feed to feed fish to table 

size. Sawhney and Gandotra (2010) found that feed conversion 

efficiencies in fish increases with increasing protein in the diet.
[63]

 

 

The present study showed that C. gariepinus does not utilize large 

amount of carbohydrates for growth, but protein as observed in fish 

fed with the commercial diet which contained a high percentage of 

protein (45%). Mollah and Alam (1990) reported negative effect of 

carbohydrate on growth of Clarias batrachus fry when levels were 

maintained at more than 15% in the diet.
[64]

 Similarly, Tan et al. (2007) 

reported that carbohydrate in the diet of Clarias species should not 

exceed 20%, hence, FCR and PER begins to increase and reduce 

respectively.
[65]

 

 

The inability of Clarias gariepinus to completely feed on the locally 

formulated feed could be linked to the less fishy odour of the feed 

since C. gariepinus uses olfactory senses during feeding. Agokei et al. 

(2011) as cited by Mustapha et al., 2014 noted that high growth 

performance of C. gariepinus fed on coppens could be traced to fishy 

odour emitted by the feed.
[47][13]

 Skretting commercial feed used in the 

study possessed high fishy odour thereby giving low FCR and high 

PER for fish in tanks fed floating diet. During feeding C. gariepinus 
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with floating feed, the fish responded more aggressively to feeding 

than fish fed sinking diet. This is also attributed to the fishy odour of 

the floating feed that makes it very inviting to the fish and also its 

floating and durability nature in water. More so, there was 

significant difference (p<0.05) in the quantity of feed consumed by C. 

gariepinus at the end of the feeding trial which is observed in their 

varying growth performance as pointed out in the present study. 

 

CONCLUSION AND RECOMMENDATION 

Farmers depend more on floating (commercial) diet which limits the 

development of C. gariepinus farming due to its being more expensive 

and requires specialized facilities to produce than sinking diets; 

moreover most farmers have no technology to produce it. The present 

study has shown significant difference in growth performance and 

nutrient utilization between C. gariepinus fed floating and sinking 

diets. FMW, MWG, PMWG, SGR, FCR, PER and PI were 

significantly higher in fish fed commercial diet, while there was no 

significant difference in SR, MR and IMW between fingerlings fed 

commercial and locally formulated diets. 

 

From the present study, locally formulated diets are not good enough 

to enhance growth of Clarias gariepinus. This is due to poor balanced 

nutrient most especially protein and lipid being way lower than 

recommended values and CHO and Crude fibre being far above 

recommended values. The study recommends the use of commercial 

diet in feeding Clarias gariepinus since it gives better growth 

performance, nutrient utilization and survival. 

 

REFERENCES 

1. Food and Agriculture Organization (FAO). The state of the 

world fisheries and aquaculture 2006. FAO Fisheries 

Department, Rome, Italy. 2007; 30pp. 

 

2. Obe BW, Omodara GK. Effect of feeding frequency on the growth 

and feed utilization of catfish hybrid (Heterobranchus 



 

David, Gift Samuel & Afia, Ofonime Edet| 30  
 

Growth Performance, Nutrient Utilization and Survival of African Sharptooth Catfish (Clarias 

gariepinus, Burchell 1822) Fingerlings Fed Locally Formulated and Commercial Pelleted Diets 

Reared in Tarpaulin Tanks 

. 

 

 

 

 

 

 

Biblical Solutions for the Control of Contagious   Diseases for a better Healthy Environment in 

Nigeria 

 

 

 Durability Characteristics of Self-Compacting Concrete Incorporating Corn Cob Ash 

 

 

bidorsalis x Clarias gariepinus) fingerlings. J Agric Environ. 

Sci, 2014; 3(3): 9-16. 

 

3. Fagbenro OA, Nwanna LC, Adepanusi EO, Adebayo OT, 

Fapohunda OO. An overview of animal feed industry and 

dietary substitution of feedstuffs for farmed fish in Nigeria. In: 

Dris R. (ed.), Crops: growth, quality and biotechnology 

(current status and future prospects).Helsinki, Finland; WFL 

Publisher: 2005, pp. 91-107. 

 

4. Priestley SM, Stevenson ES, Alexander LG. The influence of 

feeding frequency on growth and body composition of the 

common gold fish (Carrassius auratus).J of Nutr,2006; 136: 

1979s - 1981s. 

 

5. Oluwashina MM,Solomon RJ. Comparative study of feed 

utilization and growth performance in 

Heteroclarias.Researcher,2012; 4(9): 45-54. 

 

6. Fagbenro OA, Davies SJ. Use of soybean flour (dehulled, solvent-

extracted soybean) as fishmeal substitute in practical diets for 

African catfish, Clarias gariepinus (Burchell, 1822): growth, 

feed utilization and digestibility. J Appl Ichthyology, 2001; 17: 

64-69.  

 

7. Skelton PH. A complete guide to the freshwater fishes of southern 

Africa.Halfway House, South Africa; Southern Book Publisher 

:1993, 388pp. 

 

8. Olagunju FI,Adesiyan IO, Ezekiel AA.Economic viability of 

catfish production in Oyo State, Nigeria. J Hum Ecol, 2007; 

21(2): 121-124. 

 

9. Anoop KR, Sundar KSG, Khan BA, and Lal S. Common 

Moorhen Gallinula chloropus in the diet of the African catfish 



 
 

David, Gift Samuel & Afia, Ofonime Edet| 31  
 

 

CARD International Journal of Agricultural Research and Food Production (IJARFP) 

Volume 2, Number 1, March 2017 

 

Clarias gariepinus in Keoladeo Ghana National Park, 

India.Ind Birds,2009; 5(2): 22-23. 

 

10. Ajani F, Dawodu MO,Bello-Olusoji OA. Effects of feed forms 

and feeding frequency on growth performance and nutrient 

utilization of Clarias gariepinus fingerlings. Afr J Agric Res, 

2011; 6(2): 318-322. 

 

11. Ekanem AP, Eyo VO, Obiekezie AI, Enin UI,Udo PJ. A 

comparative study of the growth performance and food 

utilization of the African catfish (Clarias gariepinus) fed 

Unical Aqua feed and Coppens commercial feed. J Mar Biol 

Oceanogr,2012; 1(2): 1-6. 

 

12. Olanipekan OE. Growth performance of juvenile catfish (Clarias 

gariepinus) fed with floating (imported) and formulated 

(sinking) pelleted feeds in floating cages. M.Sc. Thesis, 

University of Agriculture, Abeokuta, Nigeria.2014. 

 

13. Mustapha MK, Akinware BF, Faseyi CA, Alade AA. 

Comparative effect of local and foreign commercial feeds on the 

growth and survival of Clarias gariepinus juveniles. J Fish,2014; 

2(2): 106-112. 

 

14. Limbu SM. The effect of floating and sinking diets on growth 

performance, feed conversion efficiency, yield and cost-

effectiveness of African sharp tooth catfish, Clarias gariepinus 

reared in earthen ponds. Int J Fish Aquat Stud, 2015; 2(5): 253-

259. 

 

15. Ngugi CC, Bowman J,Omolo, B. A new guide to fish farming in 

Kenya. Aquaculture Collaborative Research Support 

Programme, Corvallis, Ore, USA.2007, 95pp. 

 



 

David, Gift Samuel & Afia, Ofonime Edet| 32  
 

Growth Performance, Nutrient Utilization and Survival of African Sharptooth Catfish (Clarias 

gariepinus, Burchell 1822) Fingerlings Fed Locally Formulated and Commercial Pelleted Diets 

Reared in Tarpaulin Tanks 

. 

 

 

 

 

 

 

Biblical Solutions for the Control of Contagious   Diseases for a better Healthy Environment in 

Nigeria 

 

 

 Durability Characteristics of Self-Compacting Concrete Incorporating Corn Cob Ash 

 

 

16. Sinha AK, Kumar V, Makkar HP, De Boeck G, Becker K. Non-

starch polysaccharides and their role in fish nutrition – A 

review. Food Chem, 2011; 127(4): 1409-1426. 

 

17. Association of Official Analytical Chemists (AOAC). 

International official methods of analysis.18
th

 ed. AOAC 

International, Gaithersburg, MD, 2005. 

 

18. Hepher B. Nutrition of pond fishes. UK; Cambridge University 

Press: 1988, 400pp. 

 

19. Benedict OO, Gabriel UI, Ezekiel OA. Effect of stocking size of 

the predatory African catfish (Heterobranchus longifilis V.) on 

the growth performance of Nile Tilapia (Oreochromis niloticus 

L.) in pond culture.Int J Fish Aqua, 2005; 1(3): 38-43. 

 

20. Wilson RP. Amino acid and protein requirement of fish.In: 

Cowey CB, Mackie AM, Bell JG. (eds.), Nutrition and 

feeding in fish.London:Academic press; 1989, pp. 1-16. 

 

21. Mohanty RK. Density-dependent growth performance of Indian 

major carps in rain water reservoirs. J Appl Ichthyology,2004; 

20: 123-127. 

 

22. Zar JH. Biostatistical analysis.5
th

 edn.New Jersey, USA: 

Prentice Hall Inc;2010, 960pp. 

 

23. FAO. Review of the state of world fisheries resource: Inland 

fisheries. FAO fish circular no. 942- Rev. 1, 2003. 

 

24. Dwyer KS, Brown JA, Parrish C,Lall SA. Feeding frequency 

affects food consumption, feeding pattern and growth of 

juvenile yellowtail flounder (Limanda ferruginea). Aqua, 2002; 

213(1-4): 279-292.  

 



 
 

David, Gift Samuel & Afia, Ofonime Edet| 33  
 

 

CARD International Journal of Agricultural Research and Food Production (IJARFP) 

Volume 2, Number 1, March 2017 

 

25. Ng WK, Lu KS, Hashim R,Ali A. Effects of feeding rate on 

growth, feed utilization and body composition of a tropical 

bagrid catfish. Aqua Int,2000; 8: 19-29. 

 

26. Boyd CE. Water quality in warmwater fish ponds.Opelika, 

Alabama: Craft Master Printers Inc;1979, 359pp. 

 

27. Swann L. A basic overview of Aquaculture: History, water 

quality, types of aquaculture and production methods. Illinois-

Indiana Sea Grant programme,Technical Bulletin Series, 1992; 

102: 10. 

 

28. Goos HJT,Richter CJJ. Internal and external factors controlling 

reproduction in the African catfish, Clarias gariepinus. Aquat 

Living Res,1996; 9: 45-58. 

 

29. Olurin KB, Olojo AA,Olukoya OA. Growth of African catfish 

Clarias gariepinus fingerlings, fed different levels of cassava. 

World J Zool, 2006; 1(1): 54-56. 

 

30. Lin CK,Diana JS. Co-culture of catfish (Clarias macrocephalusx 

C. gariepinus) and tilapia (Oreochromis niloticus) in ponds. 

Aquat Living Res,1995; 8: 449-454. 

 

31. Ibrahim N, Naggar GE. Water quality, fish production and 

economics of Nile tilapia, Oreochromis niloticus, and African 

catfish, Clarias gariepinus, monoculture and polycultures.J 

World Aqua Soc,2010; 41(4): 574-582. 

 

32. De Silva SS, Anderson TA.Fish nutrition in aquaculture.London, 

UK:Chapman and Hall;1995, 320pp. 

 

33. Degani G, Ben-ZviY,Levanon D. The effect of different protein 

levels and temperatures on feed utilization, growth and body 

composition of Clarias gariepinus (Burchell 1822). Aqua,1989; 

76(3-4): 293-301. 



 

David, Gift Samuel & Afia, Ofonime Edet| 34  
 

Growth Performance, Nutrient Utilization and Survival of African Sharptooth Catfish (Clarias 

gariepinus, Burchell 1822) Fingerlings Fed Locally Formulated and Commercial Pelleted Diets 

Reared in Tarpaulin Tanks 

. 

 

 

 

 

 

 

Biblical Solutions for the Control of Contagious   Diseases for a better Healthy Environment in 

Nigeria 

 

 

 Durability Characteristics of Self-Compacting Concrete Incorporating Corn Cob Ash 

 

 

 

34. Buttle LG, Uglow RF, Cowx IG.Effect of dietary protein on the 

nitrogen excretion and growth of the African catfish, Clarias 

gariepinus.Aquat Living Res,1995; 8(4): 407-414. 

 

35. Siddiqui AQ, Howlander MS,Adam AA.Effects of dietary 

protein levels on growth, feed conversion and protein utilization 

in fry and young Nile tilapia, Oreochromis 

niloticus.Aqua,1988; 70(1-2): 63-73. 

 

36. Giri SS, Sahoo SK, Sahu AK, Meher PK. Effect of dietary protein 

level on growth, survival, feed utilization and body composition 

of hybrid Clarias catfish (Clarias betrachus x Clarias 

gariepinus). Anim Feed Sci Technol, 2003; 104: 169-178. 

 

37. Ali MZ,Jauncey K. Effect of feeding regime and dietary protein on 

growth and body composition of Clarias gariepinus (Burchell, 

1822). Ind J Fish,2004a; 51(4): 407-416. 

 

38. Goda AM, El-Haroun ER,Chowdhury MA. Effect of totally or 

partially replacing fish meal by alternative protein sources on 

growth of African catfish Clarias gariepinus (Burchell, 1822) 

reared in concrete tanks. Aqua Res,2007; 38(3): 279-287.  

 

39. Keremah RI,Beregha O. Effect of varying dietary protein levels on 

growth and nutrient utilization of African catfish Clarias 

gariepinus fingerlings. J Exp Biol Agric Sci, 2014; 2(1): 13-18. 

 

40. Corn’elio FHG, Cunha DA, Silveira J, Alexandre D, Silva 

C,Fracalossi DM, Dietary protein requirement of juvenile 

cachara catfish, Pseudoplatystoma reticulatum. JWorld Aqua 

Soc,2014; 45(1): 45-54. 

 

41. Henken AM, Machiels MAM, Deeker W, Hogendoorn H. The 

effects of dietary protein and energy content on growth rate and 



 
 

David, Gift Samuel & Afia, Ofonime Edet| 35  
 

 

CARD International Journal of Agricultural Research and Food Production (IJARFP) 

Volume 2, Number 1, March 2017 

 

feed utilization of the African catfish, Clarias gariepinus 

(Burchell 1822). Aqua,1986; 58(1-2): 55-74.  

 

42. van Weerd JHV. Nutrition and growth in Clarias species - a 

review. Aquat Living Res,1995; 8: 395-401. 

 

43. National Research Council (NRC). Nutrient requirements of 

fish and shrimp.Washington DC:National Academic Press; 

2011, 223pp. 

 

44. Jantrarotai W, Sitasit P,Rajchapakdee S. The optimum 

carbohydrate to lipid ratio in hybrid Clarias catfish (Clarias 

macrocephalus x C. gariepinus) diets containing raw broken 

rice. Aqua, 1994; 127(1): 61-68.  

 

45. Erfanullah M,Jafri AK. Effect of dietary carbohydrate-to-lipid 

ratio on growth and body composition of walking catfish 

Clarias batrachus. Aqua,1998; 161(1-4): 159-168.  

 

46. Ali MZ, Jauncey K. Optimal dietary carbohydrate to lipid ratio 

in African catfish Clarias gariepinus (Burchell, 1822). Aqua 

Int,2004b;12(2): 169-180. 

 

47. Agokei EO, Oparah CA, Aranyo A,Apapa U. Growth of 

Clarias gariepinus juveniles fed five commercial feed. 

Continental J Fish Aquat Sci, 2011; 5(3): 1-5. 

 

48. Ali MZ, Zaher M, Alam MJ,Hussain MG. Effect of dietary 

carbohydrate to lipid ratios on growth, feed conversion, protein 

utilization and body composition in climbing perch, Anabas 

testudineus. Int J Fish Aqua,2012; 4(1): 1-6. 

 

49. Adewolu MA, Ikenweiwe NB,Mulero SM. Evaluation of an 

animal protein mixture as a replacement for fishmeal in 

practical diets for fingerlings of Clarias gariepinus (Burchell, 

1822). Isr J Aqua (Bamidgeh),2010; 62(4): 237-244. 



 

David, Gift Samuel & Afia, Ofonime Edet| 36  
 

Growth Performance, Nutrient Utilization and Survival of African Sharptooth Catfish (Clarias 

gariepinus, Burchell 1822) Fingerlings Fed Locally Formulated and Commercial Pelleted Diets 

Reared in Tarpaulin Tanks 

. 

 

 

 

 

 

 

Biblical Solutions for the Control of Contagious   Diseases for a better Healthy Environment in 

Nigeria 

 

 

 Durability Characteristics of Self-Compacting Concrete Incorporating Corn Cob Ash 

 

 

 

50. Agbabiaka LA, Okorie KC, Ezeafulukwe CF. Plantain peels as 

dietary supplement in practical diets for African catfish 

(Clarias gariepinus Burchell 1822) fingerlings. Agric Biol J N 

Am,2013; 4(2): 155-159.  

 

51. Kiriratnikom S,Kiriratnikom A. Growth, feed utilization, survival 

and body composition of fingerlings of slender walking catfish, 

Clariasnieuhofii, fed diets containing different protein levels. 

Songklanakarin J Sci Technol, 2012; 34(1): 37-43. 

 

52. Kestemont P, Toko I, Fiogbe ED,Koukpode B. Rearing African 

catfish (Clarias gariepinus) and vundu catfish (Heterobranchus 

longifilis) in traditional fish ponds (whedos): Effects of stocking 

density on growth, production and body composition. Aqua, 

2007; 262: 65-72. 

 

53. Ngugi CC, Boit C, Bowman J, Oyoo-Okoth E, Rasowo J, Bundi 

JM,Cherop L. Growth performance, survival, feed utilization 

and nutrient utilization of African catfish (Clarias gariepinus) 

larvae co-fed Artemia and a micro-diet containing freshwater 

atyid shrimp (Caridina nilotica) during weaning. Aqua Nutr, 

2011; 17(2): 82-89.  

 

54. Ashley-dejo SS, Olaoye OJ, Adelaja, OA,Abdulraheem I. Effects 

of feeding levels on growth performance, feed utilization and 

body composition of African catfish (Clarias gariepinus, 

Burchell 1822). Int J Biol Biol Sci,2014; 3(2): 12-16. 

 

55. Eyo VO,Ekanem A. Effect of feeding frequency on the growth, 

food utilization and survival of African catfish (Clarias 

gariepinus) using locally formulated diet. Afr J Environ Pollut 

Health, 2011; 9: 11-16. 

 



 
 

David, Gift Samuel & Afia, Ofonime Edet| 37  
 

 

CARD International Journal of Agricultural Research and Food Production (IJARFP) 

Volume 2, Number 1, March 2017 

 

56. Shabir S, Salim M, Rashid M. Study on the feed conversion ratio 

(FCR) in major carp Cirrhinus mrigala fed on sunflower meal, 

wheat bran and maize gluten. Pak VetJ, 2003; 23: 1-3. 

 

57. Jabeen S, Salim M,Akhtar P. Feed conversion ratio of major carp 

Cirrhinus mrigala fingerlings fed on cotton seed meal, fish meal 

and barley. Pak VetJ,2004; 24: 42-45. 

 

58. Ali T,Salim M. Growth response and feed conversion ratio of 

Labeo rohita fingerlings for rice polishing, sunflower meal and 

fish meal. Int J Agric Biol, 2004; 6: 914-917.  

 

59. Saeed M, Salim M, Noreen U. Study on the growth performance 

and feed conversion ratio of Labeo rohita fed on soybean meal, 

blood meal and corn gluten 60%. Pak Vet J, 2005; 25: 121-126.  

 

60. Inayat L, and Salim M. Feed conversion ratio of major carp, 

Cirrhinus mrigala, fingerlings fed on soybean meal, maize and 

maize gluten. Pak Vet J,2005; 25: 13-17.  

 

61. Gull Y, Salim M, Shahzad KNoreen U. Study on the growth 

performance and feed conversion ratio of Labeo rohita fed on 

soybean meal, blood meal and corn gluten 60%. Int J BiolSci, 

2005; 2: 556-562. 

 

62. Ekanem AP, Eyo VO,Ndome CB. The Effect of diet with 

different inclusion levels of cassava leaf meal (CLM) Manihot 

utilissimaon the growth performance of Heteroclarias 

fingerlings.J Sci Multidisciplinary Res,2010; 2: 58-67. 

 

63. Sawhney S, Gandotra R. Effects of photoperiod on growth feed 

conversion, efficiency and survival of fry and fingerlings of 

Mahseer, Tor putitora. Isr J Aqua (Bamidgeh),2010; 62(4): 266-

271. 



 

David, Gift Samuel & Afia, Ofonime Edet| 38  
 

Growth Performance, Nutrient Utilization and Survival of African Sharptooth Catfish (Clarias 

gariepinus, Burchell 1822) Fingerlings Fed Locally Formulated and Commercial Pelleted Diets 

Reared in Tarpaulin Tanks 

. 

 

 

 

 

 

 

Biblical Solutions for the Control of Contagious   Diseases for a better Healthy Environment in 

Nigeria 

 

 

 Durability Characteristics of Self-Compacting Concrete Incorporating Corn Cob Ash 

 

 

 

64. Mollah MFA,Alam MS. Effects of different levels of dietary 

carbohydrate on growth and feed utilization of catfish (Clarias 

batrachus L.) fry. Ind J Fish, 1990; 37(3): 243-249. 

 

65. Tan Q, Xie S, Xhu X, Lei W,Yang Y. Effect of carbohydrate to 

lipid ratios on growth and feed efficiency in Chinese long snout 

catfish (Leiocasis longirostris). J Appl Ichthyology, 2007; 23(5): 

605-610.  


