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Abstract: The study was carried out to determine the growth performance of Clarias gariepinus 
fingerlings cultured in the circular plastic ponds and fed diets containing varying level of cassava 
dough (fufu) kitchen waste at 0, 2.5, 5, 7.5, and 10% levels of inclusion. Two hundred and twenty-
five fingerlings were randomly distributed into five treatments, which were replicated thrice-using 
completely randomize design. While the diet with 0% serves as a control. Clarias gariepinus with 
average initial weight of 10 g were stocked at the rate of 15 fishes per replicates. The result shows 
that there were no significant different among the treatment as compared with mean weight gained, 
feed intake, specific growth rate, protein efficiency ratio, and feed conversion ratio. Clarias 
gariepinus fingerlings fed with 2.5% level of inclusion of cassava dough kitchen waste had the 
highest weight gained with the value of 11.66 g, followed by treatments 1, 4, 3 and 5, respectively. 
The result shows that the feed with 4.96% of cassava dough kitchen waste has the highest feed intake, 
specific growth rate, protein efficiency ratio and feed conversion ratio. Therefore, a diet with 4.96% 
level of inclusion of cassava dough kitchen waste is hereby recommended to be in the diet of 
C. gariepinus fingerlings for economic reasons over maize. 
  

Introduction 

The growth of Nigerian Aquaculture sector is 

currently being undermined by the challenges of 

inadequate supply and prohibitive cost of quality fish 

feeds. Feed accounts for over 60% of the cost of fish 

production and maize is the major source of 

carbohydrate or energy source in the fish diet 

(Fagbenro et al., 2003). The cost of maize is relatively 

high compared to other sources because of its 

competitive use as food for human and feed for 

livestock and fish. In order to develop practical diets 

for farm fish at relatively low cost, research efforts 

must therefore be geared towards evaluating 

alternative feedstuff ingredient that can replace maize 

without compromising fish growth and health (Olurin 

et al., 2006).  

Cassava (Manihot esculenta), the plant which is 

native to South America, especially Brazil  is widely 

cultivated in the tropics and appears to be the best 

possible alternative for overcoming the chronic high 

                                                           
*Corresponding author: Olusola Adeniyi Babalola                                                                    DOI: https://doi.org/10.22034/ijab.v6i1.440 

E-mail address: sola_ aug@yahoo.com 

feed cost in the livestock industry and its by-product 

such as fufu waste after processing is of little or no 

food value to man (Ukachukwu, 2008). Fufu is dough 

made from boiled cassava paste and a stable food in 

part of the west and central Africa (Obadina et al., 

2006). Fufu contained about 0.35-4.8% crude protein, 

0.2-1.42% crude fiber, 1.19-1.32% fat, 77.97-87.24 

soluble carbohydrate and 312.78-375.40 Kcal/g of 

energy (Lancaster et al., 1982; Etudaiye et al., 2009; 

Ojo et al., 2014; Bamidele et al., 2015). The cooking 

of fufu in southwestern part of Nigeria result in the 

generation of caked deposit at the base of the pot, 

which are often discarded and constitute nuisance in 

commercial fufu production centers. This caked 

deposit composed majorly of cooked and dried 

fermented soluble carbohydrates which is suggestive 

of high energy value.  

This research was therefore designed and 

conducted to evaluate the effect of replacing maize 

with dried fufu waste in the diets of Clarias gariepinus 
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so as to establish it as alternative source of energy in 

fish feed formultion.  

 

Materials and Methods 

The study was carried out in the aquaculture unit of 

the Department of Fisheries Technology, Lagos State 

Polytechnic, Ikorodu Nigeria. The rearing chambers 

used for were 15 circular plastic tanks of 60 cm in 

diameter and 30 cm deep each, 225 mixed sex 

fingerlings of catfish, locally formulated feed, 

weighing scale, and water test kits. The tanks were 

placed in the aquaculture unit of Fisheries Technology 

Department. Clean water from an overhead tank that 

is connected to borehole was used throughout the 

experiment period and the essential physicochemical 

parameters of the water were observed before and 

during the experiment. The temperatures of the water 

were measured with thermometer, the dissolved 

oxygen was determined using digital oxygen meter 

and pH of the water was measured with pH meter. The 

tanks’ water was changed twice a week and fresh 

water is supplied to the tanks to improve water quality 

and avoid pollution from uneaten food and 

metabolites.  

Experimental Design:  225 fingerlings of catfish with 

average initial weight of 10 g were randomly allotted 

to five treatments with three replicates per treatment 

in a Completely Randomized Design (CRD) 

experiment. 

Experimental Diet and Feeding Regime: Five diets 

were prepared. Each diet contained: maize, soya meal, 

fishmeal, bone meal, vitamins - minerals, premix and 

salt that were obtained from toll feed millers at Sabo 

market Ikorodu Lagos Nigeria, and fufu kitchen waste 

was obtained from reputable food processing unit. The 

brittle fufu kitchen waste was sun dried and fine 

crushed and mixed with other feedstuffs using the 

formulations as shown in Table 1. The experimental 

fish were fed base on 5% body biomass and the 

quantity was adjusted as the fish increase in body 

weight. The feed was divided into two equal meals and 

fed at 07:00 and 16:00 hrs for 12 weeks.   

Growth Performance Evaluation: Weighing of fish 

was carried out early in the morning once in a week 

by transferring fish from the tanks into the weighing 

bowl. The weight of fish was taken and recorded using 

a digital weighing scale (Ohaus Scout Pro Balances 

Models SP-601). These data were used to compute the 

growth parameters i.e.  Mean Weight Gain, Specific 

Growth Rate, Feed Conversion ratio, Protein 

Efficiency Ratio, and Mortality Rate according to 

Amisah et al. (2009) and Amoah (2012). 

Data Analysis: All data collected were subjected to 

analysis of variance (ANOVA) using Assistat-

Statistical Assistance 7.6 Beta software developed by 

Silva and Azevedo (2009).  

 

Results and Discussion 

The growth performances of fish fed with the 

experimental diets are shown in Table 2. Statistical 

analysis revealed that the levels of fufu meal did not 

significantly (P>0.05) influence the weight gain, feed 

Table 1. Composition of the experimental diets. 

Ingredient Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 

Fish meal 36.72 36.72 36.72 36.72 36.72 
Soya bean meal 36.72 36.72 36.72 36.72 36.72 

Maize 19.83 14.87 9.915 4.96 0.00 

Fufu waste 0.00 4.96 9.915 14.87 19.83 
Methionine 0.56 0.56 0.56 0.56 0.56 

Lysine 0.56 0.56 0.56 0.56 0.56 
Vitamin C 0.56 0.56 0.56 0.56 0.56 

Bone meal 2.25 2.25 2.25 2.25 2.25 
Premix 1.40 1.40 1.40 1.40 1.40 

Salt 1.40 1.40 1.40 1.40 1.40 

Calculated Analysis 
Crude Protein 44.38 44.17 43.95 43.74 43.52 
Metabolizeable Energy 2627.62 2614.80 2601.99 2589.17 2576.36 
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intake, feed conversion ratio, protein efficiency ratio, 

and specific growth rate of the fish. The average 

physicochemical parameters of the rearing medium 

are presented in Table 3 and all measured variables are 

within the values suitable for the culture of 

C. gariepinus.  

These results indicated that all the measured 

parameters were statistically similar for the fish fed 

with experimental diets. Similar results were also 

obtained when cassava peel was used to replace maize 

in the diets of Orechromis niloticus (Fakunmoju et al., 

2014). The highest weight gain was recorded in fish 

fed with diet 2 (11.66 g) while the lowest weight gain 

was recorded in fish fed diet 5 (8.64 g). The 

differences in the weight gain might be attributed to 

the feed intake of the fish, which follows a similar 

trend as the weight gain. Feed consumption has been 

reported to influence weight gain and other growth 

parameter of fish (Du et al., 2005; El-Haroun, 2007). 

The similarity of the weight gain and feed intake of 

the fish could be because of the fact that the 

metabolizeable energy values of fufu waste and maize 

are within the same range (Lancaster et al., 1982; 

Honeyman and Zimmerman, 1991; Etudaiye et al., 

2009; Ojo et al., 2014; Bamidele et al., 2015) and 

energy is the major determinant of feed intake in fish 

(Boujard and Médale, 1994; Morales et al., 1994; 

Yamamoto et al., 2000). The specific growth rate 

follow the same trend as the weight gain, hence, 

cassava dough waste could be used to replace maize 

in diet of C. gariepinus without compromising the 

growth of the fish. 

The data obtained from the study also show that the 

fish fed with the diet 5 had the highest protein 

efficiency ratio (1.31)  while the lowest was observed 

among the fish fed with the diet 3 (1.23). The feed 

conversion ratio does not follow any particular trend, 

the best feed conversion ratio was recorded among the 

fish fed with the diets 1 and 2 (1.75); while, the 

numerical worst feed conversion ratio was recorded in 

fish fed with the diet 3 (1.84). The feed conversion 

ratio recorded in this study is within the range reported 

by many authors for pond-reared fish (Bjorkli, 2002; 

Robinson and Li, 2015). This implied that the 

experimental diets are well utilized by the fish. The 

numerical differences in the performance indices may 

be due to the growth of any animal which is influenced 

by many factors such as the internal growth during 

their life cycle and external changes as influenced by 

environmental factors (Babalola et al., 2016).  

Table 3 showed the means of all essential water 

quality parameters recorded during the experiment. 

The water quality parameters were measured and 

found to be in the range of tolerance for C. gariepinus 

culture with a pH range of 6.5-6.8, Dissolved Oxygen 

range of 5.28-5.3 mg/l, a Temperature range of 

26.128.7°C, and a salinity range of 75.3-76.4 ppt 

(Mustapha and Omotosho, 2005; Omotayo et al., 

2011). This perhaps may be responsible for 100% 

survival rate of the C. gariepinus fingerlings during 

the experimental period. 

It is therefore expedient to conclude that fufu waste 

Table 2. Performance characteristics of fish fed different percentage of fufu kitchen waste. 

Parameters  T1 T2 T3 T4 T5 SEM 

Final weight (g) 20.43 21.66 19.21 20.28 18.64  

Weight gain (g)       10.43 11.66 9.21 10.28 8.64 1.17 

Feed intake  (g) 18.29 20.35 16.97 18.15 15.18 1.90 

Feed Conversion Ratio         1.75 1.75 1.84 1.77 1.76 0.04 

Specific Growth Rate(%/day) 4.06 4.12 3.91 4.00 3.86 0.11 

Protein Efficiency Ratio  1.28 1.30 1.23 1.29 1.31 0.03 

 
Table 3. Mean values of water quality parameters. 

Parameters  T1   T2   T3       T4  T5  SEM 

pH    6.60 6.70 6.80 6.50 6.70 0.05 
DO (mg/l)  5.28 5.30 5.30 5.30 5.30 0.00 

Temperature (°C) 28.7 27.0 27.4 28.5 26.1 0.48 
Salinity(ppt) 76.3 75.3 76.4 76.3 75.5 0.23 
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 can be used to replace maize as an energy source in 

the diets of C. gariepinus. The inclusion level of  

4.96% (25% replacement value for maize) is hereby 

recommended due to the optimum performance of the 

fish. 

 

References 
Akpan E.R., Offem J.O. (1993). Seasonal variations in 

water quality of the Cross River, Nigeria. Revue 

Hydrobiologic Tropicale, 26(2): 95-103. 

 Alam M.J., Rakibuzzaman M., Hasan M.M. (2010). 

Comparative study of endo-parasitic infestation in 

Channa punctatus (Bloch, 1793) collected from 

hatchery and sewage lagoon. Nature and Science, 8(5): 

152-156. 

Akinrotimi I.O.A., Gabriel U.U., Owhonda N.K., Onukwo 

D.N., Opara A.J. (2007). Formulating and 

environmentally friendly fish feed for sustainable 

aquaculture development in Nigeria. Agricultural 

Journal, 2(5): 606-612 

Amisah S., Oteng M.A., Ofori J.K. (2009). Growth 

performance of the African catfish, Clarias gariepinus, 

fed varying inclusion levels of Leucaena leucocephala 

leaf meal. Journal of Applied Sciences and 

Environmental Management, 13(1): 21-26 

Amoah Y.T. (2012). Effect of dietary protein levels on 

growth and protein utilization in juvenile arctic char 

(Salvinus alpinu). United Nations University Fisheries 

Training Programme. Available: http://www.unuftp.is/ 

static/fellows/document/yaa11prf.pdf. Retrieved 06/30/ 

2016 

Babalola O.A., Onigemo M.A., Okochi A.N. (2016). 

Growth Response of Oreochromis niloticus fingerlings 

fed fermented Parkia biglobosa Diets. Journal of 

Aquatic Sciences, 31(2B): 365-375. 

Bamidele O.P., Fasogbon M.B., Oladaran D.A., Akande 

E.O. (2015). Nutritional composition of fufu analog 

flour produced from cassava root (Manihot esculenta) 

and Cocoyam (Colocasia esculenta) tuber. Food 

Science and Nutrition, 3(6): 597-603.  
Bjorkli J.P. (2002).Protein and energy account in salmon, 

chicken pig and lamb. M.Sc. Thesis, Norwegian 

University of Life Sciences (UMB), Norway. 

Boujard T., Médale F. (1994). Regulation of voluntary feed 

intake in juvenile rainbow trout fed by hand or by self-

feeders with diets containing two different protein/ 

energy ratios. Aquatic Living Resources, 7: 211-215. 

Du Z.Y., Liu Y.J., Tia, L.X., He J.G., Cao J.M., Liang G.Y. 

(2006). The influence of feeding rate on growth, feed 

efficiency and body composition of juvenile grass carp 

(Ctenopharngodon idella). Aquaculture International, 

14: 247-257. 
 EL-Haroun R.E. (2007). Improved growth rate and feed 

utilization in farmed African Catfish Clarias gariepinus 
(Burchell 1822) through a growth promoter 

biogen7 supplementation. Journal of Fisheries and 

Aquatic Science, 2: 319-327. 

Etudaiye H.A., Nwabueze T.U., Sanni L.O. (2009). Quality 

of fufu processed from cassava mosaic disease (CMD) 

resistant varieties. African Journal of Food Science, 

3(3): 061-067. 

Fagbenro O.A., Adeparusi E., Fapohunda O. (2003). Feed 

stuff and dietary substitution for farmed fish in Nigeria. 

Proceedings of the National Workshop on Fish Feed 

Development and Feeding practices in Agriculture, 

(NWFFDFPA'03), National Fresh Water Fisheries 

Research Institute, pp: 60-65 

Fakunmoju F.A., Okeowo T.A., Babalola O.A., Lawal 

A.S., Ijimakinde B. (2014). Economics of      

replacement of maize with cassava peel meal in the 

growth performance of Nile Tilapia (Oreochromis 
niloticus). Journal of Agricultural Economics and 

Development, 3(4): 052-056 

Honeyman M.S., Zimmerman D.R. (1991). Metabolizable 

energy of corn (maize) gluten feed and apparent 

digestibility of the fibrous components for gestating 

sows. Animal Feed Science and Technology, 35(1): 

131-137.  

Lancaster P.A., Ingram J.S., Lim M.Y., Coursey D.G., 

(1982). Traditional cassava-based foods: survey of 

processing techniques. Economic Botany, 36: 12-45. 

Morales A., Cardenete G., De la Higuera M., Sanz A. 

(1994). Effects of dietary protein source on growth,     

feed conversion and energy utilization in rainbow 

trout, Oncorhynchus mykiss. Aquaculture, 124: 117-

126. 

Mustapha M.K., Omotosho (2005). Effects of dissolved 

oxygen on growth performance of African Catfish. 

Journal of applied Zoology and Environmental Biology, 

7: 73-77.  

Obadina A.O., Oyewole O.B., Sanni L.O., Abiola S.S. 

(2006). Fungal enrichment of cassava peels proteins. 

American Journal of Biotechnology, 5: 302-304. 

Ojo A., Abiodun, O.A., Odedeji J.O., Akintoyese O.A. 

(2014). Effect of drying methods on proximate and 



48 
 

Babalola et al./ Effects of dietary cassava on growth performance of Clarias gariapinus 

physco-chemical properties of Fufu flour fortified with 

soybean. British Journal of Applied Science and 

Technology, 4(14): 2079-2089. 

Olurin K.B., Olojo E.A.A., Olukoya O.A. (2006). Growth 

of African Catfish Clarias gariepinus fingerlings, fed 

different level of cassava. International Digital 

Organization for Scientific Information 1(1): 54-56. 

Omotayo A.K., Efetie O.A., Oyetibo G., Ilori M.O., 

Amund O.O. (2011). Degradation of aviation fuel by 

microorganism isolated from tropical polluted soils. 

International journal Biology and Chemical Science, 

698-708.  

Robinson H.E., Li M.H. (2015). Feed Conversion Ratio for 

Pond-Raised Catfish. Mississippi Agricultural and 

Forestry Experiment Station, Information sheet no 

1363. Retrieved from http://mafes.msstate.edu/ 

publications/information-sheets/is1364.pdf.   

Silva F. de A.S.E., Azevedo C.A.V.de. (2009). Principal 

components analysis in the software assistat-statistical 

attendance. In: World congress on computers in 

agriculture, 7, Reno-NV-USA: American Society of 

Agricultural and Biological Engineers. 

Ukachukwu S.N. (2008). Effect of composite cassava meal 

with or without palm oil/or methionine supplementation 

on broiler performance. Livestock Research for Rural 

Development, 2(4): 1-10. 

Yamamoto T., Shima T., Unuma T., Shiraishi M., Akiyama 

T., Tabata M. (2000). Voluntary intake of diets with 

varying digestible energy contents and energy sources, 

by juvenile rainbow trout Oncorhynchus mykiss, using 

self-feeders. Fisheries Science, 66: 528-534. 

 

 
 

 

 

 


