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ABSTRACT 

Growth performance of Clarias gariepinus fed varying levels of soybean meal was carried 
out between May 2017 and July 2017. The diets were formulated at 0%, 35%, 40%, 45% 
and 50% soybean meal. The aim of this study is to examine the growth performance of 
catfish Clarias gariepinus to varying levels of Soybean fish feed formulation. Proximate 
composition of the varying levels of soybean meal showed that all the diets contained 
reasonable percentage of crude protein with better crude fat and carbohydrate in F3 
(40%). Initial weight of C. gariepinus did not differed significantly (p > 0.05) among the 
treatments. Diets F3 (40%) and F2 (35%) gave better body weight gain compared with 
F1 (0%) inclusion, which differed significantly (p < 0.05) with only F4 (45%). Diet F1 
(0%) had the best specific growth rate that differed significantly (p < 0.05) only with 
diets F4. Feed conversion ratio was better in F1 and even F3 although with significant 
difference (p < 0.05). Protein intake was highest in F3, which did not differ significantly 
(p > 0.05) from other diets. Protein efficiency ratio was highest in F1 and can be 
compared with F4 and F3. Mean condition factors of fish fed diets F1 (0.71), F2 (0.72), F3 
(0.73), F4 (0.69) and F5 (0.72) showed they were not in good condition in the tanks. 
Water quality parameters measured did not show any significant difference (p > 0.05) 
among the treatments and fall within the limit for fish production. Low percentage 
inclusion of soybean (0%-40%) be used, further research need to be done on other 
processing method of soybean as well as replicated for other culturable fish species.  
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INTRODUCTION  

Clarias gariepinus is a common cultured 

fish species in Nigeria and sub-Sahara 

Africa because of the ability to tolerate a 

wide range of environmental conditions, 

high stocking densities under culture 

conditions, relatively fast growth rate and 

good quality meat [1].  

Protein is a vital constituents of fish diet, 

and knowledge of its requirement is very 

important for the formulation of balance 

diet for feeding of fish [1]. Energy 

requirement of fish and the ability to gain 

weight is connected with protein 

requirement. Fish synthesize body proteins 

from amino acids in the diet as well as from 

other sources. This help in adequate growth 

and health of fish. Fishmeal has been the 

main protein source in balanced fish diets, 

because it is rich in essential amino acids 

and minerals, and highly digestible by fish 

[1]. However, its use is limited by high cost 

and availability. Any reduction in feed 

costs will have a direct positive effect on 

profitability of aquaculture. Therefore, this 

has necessitated the need to focus on using 

readily available plant protein sources such 

as soybean meal.  

The development of fish production is 

adversely affected by high cost of fish feed. 

[2] reported cost of fish feed as a major 

factor affecting the development and 

expansion of aquaculture enterprise in 

African countries. Thus, reducing feed cost 

is a major challenge in aquaculture 

nutrition. According to [3], feed cost claims 

about 60% of recurrent cost of fish farming 

venture. This minimizes profit margin of 

fish farmers and negate the economic 

viability and sustainability of the fish 

industry. [4] also reported that feed alone 

has been estimated to account for between 

40 - 70% of the cost of intensive 

aquaculture operations. 

Apart from high cost, most of fish feed 

ingredients are also being competed for as 

food by man. All these emphasizes the 

importance and need for development of 

economic nutrient-complete diets for 

continuing expansion of the aquaculture 

industry. [5] reported that rapid expansion 

and success of commercial fish culture 

depends largely on availability of good 

quality and cheap feed. To fish farmers, in 

order to minimize running cost, it is 

important to use cheaper alternative feed 

ingredients that are locally available to 

produce good quality, suitable and 

palatable fish feeds. 

This study is aimed at providing 

information on the growth performance and 

feed utilization of C. gariepinus fed varying 

inclusion levels of soybeans, as a  

breakthrough in providing alternative feed 

for fish, so as to reduce scarcity of fish feed, 

and as well as provide a cheap alternative 

feed through the available local materials. 

  

MATERIALS AND METHODS 

 

Experimental Site 

The experiment was conducted at the 

Department of Biology Laboratory, 

Ibrahim Badamasi Babangida University, 

Lapai, Niger State.  

 

Collection and Transportation of 

Experimental Fish 

Two hundred and twenty five (225) healthy 

Clarias gariepinus fingerlings were 

purchased from National Institute for 

Freshwater Fisheries Research Hatchery 

complex, New Bussa, Niger State and 

transported to the laboratory in the 

department of Biology, Ibrahim Badamasi 

Babangida University, Lapai, Niger State 

for the experiment. They were conveyed in 

25 liters Jeri-cans containing clean 

dechlorinated water. Fish were 

acclimatized for 14 days in the laboratory 

before the commencement of the 

experiment.  

Source and Preparation of Experimental 

Ingredients  

The ingredients for feed formulation were 

purchased at the market in Lapai. Soybean 

was toasted at 100oC for 30 minutes and 

grounded into finest powder using grinding 

machine before used in feed formulation 
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[1]. This was done by continuous stirring in 

fine texture sand, which was heated on a hot 

plate. Toasting the soybeans before milling 

help to reduce or remove the effects of anti-

nutritional factors, hence improve 

digestibility.  

 

Formulation of Experimental Feed 

The ingredients for feed formulation 

(soybean, groundnut cake, fish meal, 

maize, bone meal, oil, premix, methionine, 

lysine and salt) purchased at the market in 

Lapai were grounded into equal sizes using 

grinding machine. The ingredients were 

thoroughly mixed with hot water added at 

interval to the gelatinized starch. The diets 

of 0%, 35%, 40%, 45% and 50% of 

soybeans were formulated using Pearson 

method (Table 1). Pellets were produced 

from the mixture using pelleting machine. 

The feeds produced were sundried, 

packaged in air tight polythene bags and 

stored in a dry place prior to the 

commencement of the experiment. 

 

  
Table 1: Percentage (%) composition of experimental diets (35% crude protein) 
Ingredient              F1 (0%)     F2 (35%)        F3 (40%)      F4 (45%)          F5 (50%) 
 
Soybean          0.00     14.84         16.96  19.08  21.20 
Groundnut cake     10.35  10.35           10.35 10.35  10.35           
Fish meal                  42.40   27.56         25.44 23.32  21.20                                                 
Maize                     42.00   42.00         42.00 42.00  42.00 
Vit/Min premix       2.00    2.00         2.00 2.00  2.00                 
Salt                              0.25    0.25         0.25 0.25  0.25 
Oil                                2.00    2.00            2.00 2.00  2.00 
Starch           1.00    1.00         1.00 1.00  1.00             
Total                           100                 100             100               100                      100 
 
Fifteen (15) glass aquaria of dimension 60 

x 30 x 30 cm was set up for the 5 treatments 

in triplicate of 10 fingerlings in each 

aquarium. The fingerlings were fed twice 

daily at 3% body weight at 8 am in the 

morning and 6 pm in the evening.   

The length and weight of each sample was 

taken and measured respectively at the 

beginning of the experiment and after every 

two weeks. The quantity of feed was 

adjusted based on the new body weight of 

fish. The feeding trials was done for a 

period of 90 days. Mortality of fish was also 

observed and recorded. The water in each 

aquaria was changed once there was much 

accumulation of remnant feed and feacal 

materials to avoid pollution. 

  

Water Quality Analysis  

Temperature was measured using 

thermometer (oC) and pH using pH meter, 

which was done once daily. Dissolved 

oxygen was measured weekly using DO 

meter. 

Proximate analysis of the experimental 

diets 

Each experimental diets - F1 (0%), F2 

(35%), F3 (40%), F4 (45%) and F5 (50%) 

were subjected to proximate analysis 

according to the methods of [6]. 

  

Growth parameters and feed utilization 

evaluation 

These were calculated according to the 

following standard formula:    

i. Mean weight gain = mean final 

weight - mean initial weight   

ii. Specific growth rate (SGR) = 100 

(ln final weight - ln initial weight/feeding 

period) 

iii. Feed Conversion Ratio (FCR) = 

Feed intake/Weight gain 

iv. Protein efficiency ratio (PER) = 

Weight gain/Protein intake 

vi. Protein intake = feed consumed x 

crude protein/100 

vii.  Condition factor = 100xW/L3 ,  
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where W = weight of fish (g) and L 

= Total fish length (cm)  [7].  

 

Data Analysis  

Numerical data collected were subjected to 

descriptive statistics to calculate means, 

standard deviations and range. Post hoc was 

carried out using Duncan multiple range to 

rank means. Special package for social 

sciences (SPSS) software and Microsoft 

Excel were used for the analyses.   

  

RESULTS   

The proximate composition of the varying 

levels of soybean meal used for the 

experiment is depicted in Table 2. The 

proximate compositions of the diets 

presented in Table 2 showed that the 

moisture contents of F1, F2, F3, F4 and F5 

were 11.65%, 18.03%, 10.58%, 9.81% and 

10.16% respectively with F2 as highest and 

F4 as lowest. The crude fibre was 0.31% for 

F1, 0.62% (F2), 0.26% (F3), 0.35% (F4) 

and 0.25% for F5. Crude protein was 

highest in F5 (68.97%) followed by F4 with 

65.20% and F1 with 43.07% as lowest. 

Crude fats was highest in F3 (11.62%) 

followed by F4 (10.40%) and the lowest 

was F1 (8.00%). Ash contents was highest 

in F5 (12.90%) followed by F4 (12.61%) 

and F2 (8.81%) as lowest. Carbohydrate 

was highest in F1 (24.38%) followed by F3 

(18.57%) and F5 (0.62%) as lowest. 

  
Table 2: Proximate composition of experimental diets fed Clarias gariepinus  

Parameter (%) F1 (0%) F2 (35%) F3 (40%)        F4 (45%) F5 (50%) 

Moisture 11.65 18.03 10.58 9.81 10.16 

Crude Fibre 0.31 0.62 0.26 0.35 0.25 

Crude Protein  43.07 47.47 52.13 65.20 68.97 

Crude Fat 8.00 9.77 11.62 10.40 7.12 

Ash 10.58 8.81 6.83 12.61 12.90 

Carbohydrate  24.38 15.29 18.57 0.94 0.62 

 

The growth performance of Clarias 

gariepinus fed varying levels of soybean 

indicated that there was little variations in 

the initial and final weights and body 

weight gain of fish (Table 3). F5 recorded 

highest initial weight (4.43) followed by F2 

(4.11) and F3 (3.16) as lowest. F1 recorded 

the highest final mean weight (11.03) 

followed by F2 (10.48) and F5 was the 

lowest (8.40). Body weight gain was 

highest in F1 (7.87) followed by F3 (7.33) 

and the least being F4 (5.64).  There was no 

significant difference (p>0.05) in initial 

weight but significant differences (p<0.05) 

in final weight and body weight gain. 

 
Table 3: Growth performance parameters of Clarias gariepinus fed varying levels      of 

Soybean meal  

Diets 
(% Replacement 
level of soya beans) 

Initial Weight 
(g/fish) 

Final Weight  
(g/fish) 

Body Weight Gain 
(g/fish) 

 
 
F1 (0%) 

 
3.60±1.38a 

 
11.03±3.43a 

 
7.87±4.12a 

F2 (35%) 4.11±1.25a 10.48±2.40ab 6.92±2.48a 

F3 (40%) 3.16±0.71a 9.43±3.07abc 7.33±3.81a 

F4 (45%) 3.50±1.34a 9.00±3.38bc 5.64±3.24ab 

F5 (50%) 4.43±1.71a 8.40±2.14c 4.18±2.01b 

Note: Values in the same column with different superscript letters are significantly different (p<0.05) from each other 

 

Table 4 shows the various feed utilization 

of C. gariepinus fed varying levels of 

soybean. Specific growth rate was highest 

in F1 (1.19) followed by F3 (1.05) and F5 

(0.61) was the least. Feed conversion ratio 
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was highest in diet F2 (1.22) followed by 

F5 (1.12) and lowest being F1 (0.95). 

Protein intake was highest in F2 (1.05) and 

the lowest was F5 (0.97). Protein efficiency 

ratio was highest in F1 (1.25) followed by 

F4 (1.20) and the lowest being F5 (0.89). 

There was significant difference (p<0.05) 

in specific growth rate, feed conversion 

ratio and protein efficiency ratio and no 

significant differences (p>0.05) in protein 

intake. 

 
Table 4: Feed utilization parameters and condition factor of Clarias gariepinus       fed varying levels of 

soybean meal 

 

Diet 
(% Replacement 

level of soya beans) 

SGR (%) FCR PI PER K 
 
 

 
F1(0%) 

 
1.19 ± 0.33a 

 
0.95±0.33ab 

 
1.03±0.07a 

 
1.25±0.04a 

 
0.71±0.13a 

F2(35%) 0.93 ± 0.36a 1.22±0.53a 
 

1.05±0.04a 
 

0.93±0.01b 
 

0.72±0.11a 

F3(40%) 1.05 ± 0.52a 1.00±0.34b 1.01±0.03a 1.00±0.03a 0.73±0.17a 

 
F4(45%) 

 
0.89 ± 0.43ab 

 
1.09±0.27a 

 
1.03±0.05a 

 
1.20±0.04ab 

 
0.69±0.10a 

 
F5(50%) 

 
0.61±0.32b 

 
1.12±0.29ab 

 
0.97±0.01a 

 
0.89±0.02b 

 
0.72±0.10a 

Values in the same column with different superscript letters are significantly different (p < 0.05) from each other 
SGR: - Specific Growth Rate; FCR: - Feed Conversion Ratio; PI: - Protein Intake; PER: - Protein Efficiency Ratio; K: - 
Condition Factor 

 

The mean water quality parameters of the 

various treatments (F1-F5) throughout the 

duration of the study indicated that Water 

temperature of all the treatments ranged 

from 26.00oC-28.55oC with highest in F2 

and the lowest in F3 (Table 5). The pH of 

the overall treatments range from 6.46-

6.88, where F5 was highest and F1 as 

lowest.  Dissolved oxygen ranges from 

4.66-5.87mg/l where F5 was highest and F1 

lowest.                                                                                                                                                                               

There was no significant differences 

(p<0.05) in temperature, pH and dissolved 

oxygen during the period of study. 

 
Table 5: Mean water quality parameters of the various treatments during the period (90 days) of study 
 

Parameter F1                 (0% 
soybean) 

F2         
(35% 

soybean) 

F3 
(40% 

soybean) 

F4 
(45% 

soybean) 

F5 
(50% 

soybean) 
 

Temperature 

(oC) 

 

27.25 ±1.50a* 

 

28.55±1.64a 

 

26.00±1.72a 

 

28.00 ±1.66a 

 

27.93±1.25a 

      

PH 6.46±1.45a 6.63±1.25a 6.79±1.35a 6.86 ±1.52a 6.88 ±1.41a 

      

DO (mg/l) 5.87±2.25a 5.79±1.55a 4.94±2.75a 5.70 ± 2.32a 4.66±2.24a 

*Values in the same row with different superscript letters are significantly different (P<0.05) from each other 

 
 

 
 

Ibrahim et al.   International Journal of Applied Biological Research 2019 



57 
 

 
DISCUSSION 
 
Protein is an important component in 
fish feed because if provided in sufficient 
quantity enhances growth and 
development [8]. The sizes of the fish 
used for this study although showed 
variations in initial weight with F5 
having the highest did not differ 
significantly (P>0.05) from others. This 
indicate a homogenous distribution of 
the fish as well as belonging to the same 
age class. The different levels of soybean 
used in this study showed that F1 with 0 
inclusion gave the best final weight 
(11.03±3.43) and F5 with 50% inclusion 
gave the least final weight (8.40±2.14), 
which differ significantly (P < 0.05). 
Likewise the body weight gain, which 
decreased with increasing level of 
soybean level, differ significantly 
(P<0.05). This was an indication that 
increase level of soybean inclusion 
decreases body weight of fish. [9] 
reported diet with 0% inclusion of dried 
brewer’s yeast slurry for soybean gave 
the highest final weight and body weight 
gain and concluded that dried brewer’s 
yeast slurry did not supported growth. 
This in line with the findings of this 
study. This may be due to lack of amino 
acid balance in the diets used.         
Graded levels of soybean meal used as 
replacement in fish diets showed that F1 
with 0% inclusion and F3 with 40% 
inclusion performed better, although F1 
was the best because it was higher than 
F3 in terms of body weight gain. This is 
supported by the results of proximate 
composition of diets F1 and F3. This is 
also in line with the findings of [9]. This 
could be due to level of protein in 
soybean because weight gain of any 
organism is a good sign of nutritional 
adequacy of the diet. This shows that 
higher inclusion of soybean as 
replacement is not quite good in the diet 

of the fish because weight gain decrease 
with increase soybean inclusion.   
Specific growth rate (SGR) of the fish 
decreased as the inclusion level of 
soybean meal increased that is F3 > F4 > 
F5, which differ significantly (p<0.05). 
However, F2, F3 and F5 with 35%, 40% 
and 50% inclusion was better utilized 
compared to 0%. This indicate that there 
is great benefit when this meal is 
substituted at low percentage, which will 
eventually result to better growth. In 
addition, the fish did not have any 
problem with the utilization of soybean 
meal once it replaced fish meal at low 
level. Feed conversion ratio (FCR) in this 
study increased with increased level of 
inclusion of soybean meal, which differ 
significantly (P<0.05) across the diets. 
This may be due to the palatability of the 
diet. According to [10] the FCR of C. 
gariepinus at inclusion levels of 0% - 2% 
reduced as the level of inclusion rate 
increase if the diet is effectively utilised. 
This is contrary to the findings of this 
study. This may be due to wide range of 
inclusion as well as low conversion rate 
of plant materials by fish. Protein intake, 
although highest in F1 with highest body 
weight gain did not differ significantly (P 
> 0.05) with other diets. This indicate 
that protein was taken at reasonable 
proportion by the fish notwithstanding 
the variations in weight gain. In addition, 
anti-nutritional factor did not affect 
digestibility of the feed. Protein 
efficiency ratio, which is the weight gain 
in relation to protein intake shows best 
utilization in diet F5. This indicate better 
protein conversion although fish fed 
with this diet gave the lowest body 
weight gain. This indicates that animal 
protein source is better than plant 
source. On the overall, substitution of 
fish meal with soybean meal in the diet of 
C. gariepinus especially between 35% 
and above may not produce any 
significant advantage.      
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The health of fish is often been pictured 
in terms of the relationship that exist 
between increase in length and weight. It 
is termed ‘condition factor’ and very 
important in fisheries because it 
describes the health status and well-
being of fish especially in the aquatic 
environment. If the value is greater than 
or equal to 1, then the fish is in good 
condition and less than 1 means bad 
condition while if the value is 
approaching 1 then is fair. Although, the 
values for this study were less than 1, F3 
was highest and F4 being lowest, which 
did not differ significantly (P>0.05). This 
indicate that the fish were not in good 
condition during the period of study. 
[10] reported mean condition factor 
range of 1.51 - 2.73 and concluded that 
the fish were in good condition. This 
contradicts the findings of this study.  
Water quality measurements are 
important in fisheries science because 
fish survival depends on them. The 
values of temperature, pH and dissolved 
oxygen recorded in this study fluctuated 
but did not differ significantly (P>0.05) 
in all the treatments.  Temperature for 
this study falls within the recommended 
range of 20-30oC for the survival of fish 
and other aquatic organisms. Likewise 
pH (ion concentration) and dissolved 
oxygen fell within the level of fish 
survival. This is an indication that water 
quality parameters measured did not 
have any negative effect on the growth 
and survival of fish. 
 
CONCLUSION 
Soybean meal is a good source of plant 
protein that has been utilized for the 
formulation of fish diet. The growth 
parameters observed during the study 
revealed that diets with inclusion levels 
of soybean meal at 0% and 40% were 
utilized. Other percentages of the meal 
were utilized. However, increase level of 
this meal in the diet of C. gariepinus 
decreased the body weight gain. Clarias 

gariepinus was not in good condition 
from the values of condition factor 
recorded during the period of study. 
Water quality parameters measured did 
not influence growth performance and 
nutrients utilization because it falls 
within the acceptable limits for fish 
survival. 
 
RECOMMENDATIONS 
Low percentage of inclusion (0% - 40%) 
of soybean meal is recommended for the 
diet of C. gariepinus. Further research 
should be done on other processing 
methods of soybean and other non-
conventional viable ingredients that can 
replace fish meal. This type of research 
should be replicated for other culturable 
fish species. 
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