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Introduction 
Aquaculture is defined as farming of 

aquatic organism in land and coastal 

areas, intervention in the rearing 

process to enhance production. In 

2010, the aquaculture production was 

60 million tons of fish and crustaceans 
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Abstract  
African Catfish, clarias gariepinus: This experiment was conducted to 

investigate the effect of imported fish feed as compared to local feed on the 

performance of juvenile African Catfish (clarias gariepinus). 12 weeks 

feeding was conducted using 870 juveniles which were randomly assigned to 

two different ponds i.e pond  A and C at a stocking rate of 470 and 400 per 

pond respectively. Fish in pond A had the best growth rate because they were 

fed with local feed only from the sixth week which has high  protein content ( 

50.1%) when compared with pond C which was fed with foreign feed all 

through. Since protein is majorly responsible for the growth performance of 

catfish, it was therefore observed that the fishes that were fed with local feed 

only, shows a remarkable growth.   
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and 20 million tonnes of aquatic plants. The world human consumption was 

estimated to about 18 kg per capital per year. Globally, aquaculture is the fastest 

growing food producing sector outpacing population growth. Fish are animals 

that live in water they are invertebrates, animals with backbones and come in 

all kinds of shapes, sizes, and colours. Over millions of years fish have changed 

their features and adapted to their surroundings in order to survive. Whale shark 

is the largest fish on earth, it has grow up to 12meters in length and can weigh 

up to 15tons. Most of the world’s fish live in salt water. They preferably live in 

areas where warm and cold currents meet, all fish are aquatic and breathe by 

absorbing dissolved oxygen in the water using their gills (Allison, 2011; 

Thilsted 2012; Beveridge et al., 2013) 

Better growth of fish can be achieved through formulation and processing of 

diets with all the nutritional requirements. Data on the cost benefits of using 

processed fish feeds in catfish farming is limited in West African region and 

consequently, fish farmers are not consistent in using processed feeds. To 

increase fish farm profits, the cost of feed must be reduced. Considerable effort 

has focused on finding alternatives to fishmeal from both plant and animal 

protein sources. Demonstration of the levels by which processing of fish feeds 

increases growth and profitability of fish farming in West Africa is not common 

in the literature. The present study was undertaken to determine the economic 

benefits and growth performance of C. gariepinus fed on formulated and 

pelleted diets (Behnke and Beyer, 2004). The aim of the study is to investigate 

the cost benefit and growth performance of African Catfish (Clarias 

gariepinus).The objectives of this study are as follows: to assess the quality of 

water of the fish unit pond by determining the temperature, pH and dissolved 

oxygen, during the experimental period; characterization of experimental diet; 

Compare the growth rate and the economic parameters of the raised fingerlings 

based on the different feeds by analyzing the following parameters such as mean 

weight, average weight gain, specific growth rate, and survival rate, feed 

conversion ratio, feed conversion efficiency, incident cost and profit index  

 

MATERIALS 

Apparatus 

 All the apparatus that were used for this research work were made / available 

at Department of Science Laboratory Technology, Chemistry/Biochemistry 

Unit, Federal Polytechnic Offa, Kwara State, Nigeria. The Apparatus include; 
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desiccators, petri-dish, crucible, pH meter, thermometer, 50 cm3 burette, 250 

cm3 conical flask, 25 cm pipette, oven, glass rod and spatula, beaker, soxhlet 

extractor, furnance, fume cupboard, gas cylinder, distilling chamber unit and 

round bottom flask used for digestion.  

 

Reagents 

Most of the reagents used in this research work are of analytical reagent grade 

and distilled water was used in the preparation which was obtained from the 

Department of Science Laboratory Technology, Chemistry/Biochemistry Unit, 

Federal Polytechnic Offa, Kwara State, Nigeria. These reagents include; 

Hydrochloric acid (HCl), Methyl red indicator, Acetone, Sodium hydroxide 

(NaOH), Tetraoxosulphate (vi) acid (H2SO4), Copper sulphate 

(CuSO4),Chloroform, Sodium Sulphate (Na2SO4), Manganous sulphate, 

salicylic acid, Alkali, iodide Azide, potassium bi-iodate, starch indicator, 

sodium thiosulphate (Na2S2O3), N-hexane. 

 

Water Quality Assessment  

Determination of Dissolved Oxygen (DO) 

Water sample gotten from the school botanical fish pond was collected in a 

bottle with narrow neck and a rubber to prevent exposure of atmosphere oxygen 

100 ml concentration manganous sulphate was added, followed by 10 ml alkali-

iodide azide and the pipette tip was hold just below the liquid surface touching 

the side of the bottle. The pipette was washed before returning to the reagent 

bottle. The bottle was stopped carefully to exclude air bubbles and was mixed 

by inverting the bottle a few times. 

A brown manganese hydroxide floc (white floc) was allowed to indicate 

absence of DO to settle approximately to half the bottle volume and 10 ml conc 

H2SO4 and was re-stoppered. The solution was mixed by inverting several times 

until dissolution is complete. 

Alkali-iodide Azide solution was prepared by adding 13 kg of NaI of 700 g of 

KOH to I L dissolved water 5 ml of alkaline NaI solution was added along with 

1ml of maganous sulphate solution to the sample bottle. Finally, 1 ml of 

concentrated sulphuric acid was added to react with the dissolved oxygen in the 

sample and iodine was liberated by the dissolved oxygen reaction with NaI 

(Allaby, 2017) 
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Titration 

0.025 M sodium thiosulphate was filled in the burette and sample was taken in 

500 ml conical flask 2-3 ml drops of starch solution were added in the conical 

flask as colour indicator. The sample turns to blue colour when starch were 

added, gradually sodium thiosuplphate were added from the burette to the 

conical flask till disappearance of blue colour 

 

Determination of Temperature 

The temperature was measured with mercury in glass thermometer. The 

thermometer were brought out of the container and allowed to absorbed the 

atmospheric temperature of the environment four five minutes before the 

temperature of the pond were taken, by placing the tip of the thermometer in to 

the deepest part of the pond and the temperature were recorded (Schombert, 

2013) 

 

Determination of Potential Hydrogen (pH) 

Hanna pH meter (HI 98107) was calibrated; the probes were rinsed with 

distilled water before using it. The beaker was used to collect the pond water 

sample in which the tip of the electrode was dipped into the water sample 

enough to cover the tip of the electrode when the meter has reach equilibrium, 

the measurement became regular and the measurement of the sample were taken 

and recorded. 

 

Proximate Analysis of the Experimental Diets  

Determination of Protein Content 

Crude protein was estimated by using Micro-kjeldahl method, (AOAC, 1995), 

using the factor 6.25 for converting nitrogen content into crude protein. 

 

Procedure  

2 g of sample was weighed and 1 g of copper sulphate and 5 g of sodium 

sulphate anhydrous were also weighed 50 ml of H2SO4 was measured. 

All these were added into a round bottom flask (according to the way it was 

listed), after the mixture of the content, it was then placed into the time cupboard 

for boiling with the aid of gas (cylinder). 

After heating for 1 hour the precipitate becomes liquid filed and the colour 

becomes light green. The contents were cooled and transferred to 250 ml 
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volumetric flask. The volume was made up to the mark with distilled water and 

mixed. Measured aliquot (5 ml) was poured in distillation flask followed by 50 

% sodium hydroxide and ammonium borate was collected through a condenser 

in a flask containing 10 ml of 5.0 % boric acid solution. The distillate was 

titrated with 0.1 m sulphuric acid. A black sample was also run along with the 

sample (AOAC, 1995). 

 

Percentage Nitrogen,  Tx0.0014 x V1    x 100     (3. 

1) 

   V2 x sample weight 

Percentage Protein % Nitrogen x6.25 

 

Determination of Ash Content  

2 g of grounded sample was taken in a pre-weighed silica crucible and charred 

over the heater to make it smoke free. The crucible along with the sample was 

ignited at 400  OC  for 2  hrs in muffle furnace when muffle furnace was slightly 

cooled, the crucible with ash was taken out kept in desiccators for cooling and 

was re-weigh to know the amount of grand remain. The difference between the 

weight of silica crucible as empty and with ash was the amount of total ash. The 

percent ash was calculated from the following formula (AOAC, 1995) 

 

Percent ash = weight of Ash x 100        

  Weight of sample 

Determination of Fat Content  

2 1/3 of N-hexane solution was used as solvent and was poured into 250 ml 

conical flask and grease was used to clean the quick fit of the extractor for easy 

removal. The boiling point hexane was 68.9 and temperature was set below the 

boiling point i.e 40 OC or 50 OC one of the part of soxlet extractor i.e sample 

collector or compartment was used then the sample was placed inside it, 

followed by condenser in which it contains both water inlet and water outlet 

weight of the sample = W (g) weight of the empty beaker = W1 (g) weight of 

the empty beaker + fat content ether extract) = W2 (g). 

 

Percent fat content = Amount of the N-hexane x 100 =       W2 – W1                                             

   Weight of sample    W    
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Determination of Crude Fibre 

1000 ml of distilled water was weighed and 12.5 g of sodium hydroxide was 

added and dissolved thoroughly, the solution was label as NaOH. 100 ml of 

distilled water was weighed and 12.5 g of H2S04 was added and the solution 

was label as H2S04. 

2 g of sample was weighed and was pour into the beaker and 100 ml of H2S04 

was added, subjected to heat for 30 mins. The content was filtered through a 

filter paper. Then the residue free of acid was washed using hot distilled water 

and then transferred to the same beaker to which add 200 ml of 1.25 % NaOH. 

The content was digest for half an hour, water. The residue was transferred to 

crucibles, weighed, dried in an oven overnight at 105 OC and then placed in the 

muffle hurnace at 400 OC for 2 hrs. The loss in weight after ignition represents 

the crude fiber in the sample (AOAC 1995). 

Percentage fibre = weight loss during Ash x 100 

weight of sample (g)       

 

Determination of Moisture Content 

The oven drying method was used to determine the moisture content of the fish 

feed. 2 g of the fish samples were grinded and weighed, it was transferred into 

filter paper. The filter paper containing the samples was transferred into filter 

paper. The filter paper containing the sample was transferred into an oven for 

drying for 2 hrs, it was cooled in desiccators and re-weighed. The process was 

repeated until a constant weight of each sample was obtained. The different in 

weight before and after drying the moisture content (AOAC, 1995). The 

moisture content was calculated from the equation below. 

 

% Moisture Content = Loss in Weight during Drying x 100 

          Weight of sample (g)     

 

Determination of Carbohydrates  

Amount of carbohydrates was calculated from the sum of moisture content, 

crude protein, crude fat, ash and crude fiber and lastly, subtracting from 100 

(AOAC, 1005). 

Carbohdydrate  =   100 – (MC+Ash + Fibre + Protein + Fat) 

 

 



97  africanscholarpublications@gmail.com                                                                               

 2020 

 

Methods 

Fish Production 

The experiment was carried out using two earthen pond measuring 15 m x15 m 

x 15 m which net was used to cover the pond in order to prevent predators from 

entering the pond. Photoxin was used to treat the pond in order to kill and 

prevent growth of microorganism present in the fish pond. Eight hundred and 

seventy post juvenile African catfish (clarias gariepinus) weighing 2.00 kg were 

randomly divided into two different pond with 470 fish (pond A) and 400 (Pond 

C). The fish were fed twice daily at 8:00 am and 6:00 pm, and the weight were 

monitor four weeks interval the first four weeks after the fish has been 

transported into the earthen ponds (Pond A and C) the fish was fed with foreign 

feed, after the sixth week the fish in the pond A was fed with local feed while 

fish in pond C was fed with foreign feed and the size of the African catfish 

(clarias gariepinus) was recorded. And after the following growth and economic 

parameters were determined using below formular. 

Mean Weight Gain (MWG)  

MWG = Wt2 – Wt1          

W here 

Wt1 = Initial mean weight of fish at time T1 

Wt2 = Final mean weight of fish at time T2 

Relative Growth Rate (RGR) 

RGR (%) = (Wf-W1) x 100        

  W1 

Wf = Final average weight at the end of the experiment 

W1 = Initial average weight at the beginning of the experiment 

Feed conversion ratio (FCR) 

FCR =  Weight of Feed given (g)      

 Fish Weight gain (g) 

Protein Efficiency Ratio (PER) 

PER =  Fish weight Gain(g)        

Protein Intake(g) 

Survival Rate (%) 

=  Number of fish that survival x 100      

 Total number of fish stocked  

 

Specific Growth Rate (SGR) 
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SGR = SGR = LogeW2 – 10g W1 x 100%      

Wf = Final average weight at the end of the experiment  

W1 = Initial average weight at the beginning of the experiment 

Loge = the base of Natural Logarithm (10) 

t = Number of days for the experiment 

Profit Index 

=  Value of Fish Crop        

Cost of feed 

Economic weight gain (EWG) 

=  Cost of Feed (N) 

Weight gain 

 

RESULTS AND DISCUSSION 

Water Quality Result and Analysis  

The result of the water quality obtained in the course of this study during 

experimental period is given in the table 1. 

Table 1: Average water quality parameters measure during the experimental 

analysis.  

Parameters Pond A Pond C 

Temperature (OC) 28.00 27.50 

DO (mg/litre) 5.30 5.00 

Potential Hydrogen (pH) 7.30 7.36 

 

The temperature in pond A and C recorded during the course of the experiment 

ranged from 28 OC to 27.5 OC.  The temperature of pond A is 28 OC while the 

temperature of pond C is 27.5 OC. The temperature of pond A and C were almost 

the same. The temperature range obtained in the current study is similar to those 

found by (Boyd, 2012) which was 25 - 32 OC. Thus the temperature of pond A 

and pond C are within the recommended level. 

The hydrogen ion concentration recorded during the production cycle of the 

experiment was ranged between the 7.30 - 7.36 .The hydrogen ion concentration 

in pond A is 7.30 and the hydrogen ion concentration in pond C is 7.36.  The 

result of experiment was found within the ranged level according to the Labon 

(1993) which is 6.7 - 8.6. These results show that the concentration of pH in 

both ponds was slightly alkaline. 
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The dissolved oxygen concentration in water is mainly dependent upon on 

temperature, dissolved salt, velocity of wind, pollution load, photosynthetic 

activities and respiration rate (Zuitshi et al, 1990). The dissolved oxygen result 

from the two ponds was almost the same. The low level of dissolved oxygen is 

as a result of metabolism of the fish and bacterial decaying organic matters such 

as underutilized feed. The high survival rate recorded in all the treatment could 

be attributed to the favorable physiochemical parameters of the water body, the 

good health condition of the fish stocked, the quality and quantity of the feeds 

used and also the fish acceptance of the feeds (Otubusin, 2000).  

 

Proximate Analysis of Fish Feed  

The proximate analysis of the local feed and foreign feed are show in table 2. 

Table 2: Proximate Analysis of the Experiment  

Parameters Local  Feed Foreign Feed 

Ash Content (%) 

Moisture Content (%) 

Protein Content (%) 

Fat (%) 

Crude fibre (%) 

Carbohydrate (%) 

9.00 

7.00 

50.10 

12.00 

3.40 

18.50 

8.00 

4.00 

42.00 

12.00 

4.50 

25.50 

  

The quality and quantity of the protein in the two commercial diets in this study 

could be a factor responsible for the high yields obtained (Faturoti et al., 2007). 

The protein content of the local feed is 50.10 % while that of the foreign feed is 

42.00 %. As a result of high increase in protein content found in local feed leads 

to high yield obtained compare to foreign feed.  

This study showed that C. gariepinus does not utilized large amount of 

carbohydrate for growth, but the protein as observed in fish fed with local feed 

which contained high percentage of protein compared to foreign feed (Mollah 

et al., 1998). The growth performance of the fish does not depend on the level 

of carbohydrate but it depend majorly on protein contents because foreign feed 

has high percentage of carbohydrate (25.50 %) than local feed (18.50 %). 

The low ash content found in foreign feed could also be responsible for the poor 

growth performance of the fish. This occurs as a result of necessary mineral 

elements like calcium and phosphorus that promotes the growth in fish lacking 

in the foreign feed (Ali et al., 2004) However, with the significantly higher 
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levels of ash from the local feed in simple terms may mean that the foreign feed 

is lower in minerals than local feed. 

The crude fibre for the local feed was 3.40 % and the foreign feed was 4.50 %.                

Boyd (2012) reported that the possible cause of the high growth performance in 

fish fed with local feed is the low percentage composition of fiber in the feed. 

This could be due to the ability of the fish digesting and utilizing the high fiber 

content in the feed. The result obtained from the experiment indicates that the 

crude fibre of the ponds is within the recommended level according to Eyo 

(2003) which ranged from 8 – 10 %.   

Comparative graph of the temperature value for the water quality assessment, 

that is, the local feed had highest value of temperature range than foreign feed 

after the changing of feed but same value for both feed before changing of feed.    

Fig. 1: Graphical representative of temperature for pond A and pond C fed with 

two different feeds. 

Comparison between pond A and C based on cost per unit of the feed, that is, 

the foreign feed had highest value when compared with pond A. But initially 

they have the same value when compared   together. 

 
 Fig. 2: Plot of cost per unit for pond A and C 

0.00

100.00

200.00

300.00

400.00

500.00

600.00

700.00

800.00

Local Feed Foreign Feed

C
o

st
/U

n
it

  (
 m

 /
K

g 
)

Ponds

cost/unit kg

26.00

27.00

28.00

29.00

30.00

BEFORE AFTER

Te
m

p
er

at
u

re
 (

C
)

Pond fed with the Two Feeds

Local Feed

Foreign Feed



101  africanscholarpublications@gmail.com                                                                               

 2020 

 

comparative graph of the length of fish per group size for both pond A and C in 

which group size 1 had maximum value of 48.80 cm when compared with group 

size 4 which had minimum value of 34.80 cm.   

 

   
Fig. 3: Plot of length of the fish per group size. 

 

Comparison of the weight of the fish per group size for both pond A and C in 

which group size 1 had maximum value of 800.00 g when compared with group 

size 4 which had minimum value of 280.00 g. 

 Fig. 4: Plot of weight of the fish per unit size. 
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The Figure 4 shows that the comparative graph of weight of feed consumed per 

weeks, that is, the foreign feed had highest weight of fed consumed per week 

when compared with local feed.  

 
Fig. 5: Plot of weight of feed consumed per weeks 

 

Conclusion 

The  water quality parameters (such as pH, temperature and dissolved oxygen ) 

obtaind from the present study indicates that maintaining good water quality of 

the pond is essential for the condition of fish, which will reduce feed 

consumption. 

The present study revealed that most local feeds available in market are good 

enough to enhance growth of fish species because this is due to high percentage 

of protein content present in it. The use of this kind of local feed will make 

culture or species such as to be less expensive at the short run because it will 

take less time, less feed, less production cost for the fish to attain table or market 

size. Thereby making aquaculture profitable and attractive to people.        

From the result obtained from this experiment, it is advisable that the fish 

farmers and fish feed miller should explore and utilizes the local feed so as to 

make fish farming more economically, viable, attractive and sustainable 

because they are available, cheap, and do not compete with human 
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consumption. These result encourage feed manufacturer and farmer to continue 

improving the local feed that are mostly produce on farm. 

 

Recommendation 

Local feed are equally recommended for use in feeding of juvenile of clarias 

gariepinus in Nigeria as they are locally manufactured and readily available. 

Further investigation should be carried out on other fish species under different 

culture conditions either in earthen or concrete ponds. 

It is recommend that feeding trial of the local feed on fish should be carried out 

before the feed is allowed to be sold in the market in other to determine their 

efficiency and performance which should be compared well with the imported 

feeds, while routine samplings and quality control of the feeds should also be 

carried out regularly. There should be regularly training of fish farmers on how 

to formulate and produce nutritionally balanced high quality fish feed.      
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