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About the Journal 

This official scientific publication of the Faculty of Agriculture, Abdullahi Fodiyo University 

of Science and Technology Aliero, is a non-profit, open access, double-blind peer-reviewed 

Journal publishing four issues (January, April, July and October) per annum. The Journal is a 

platform open to collaborations with researchers, authors, institutions, research agencies and 

private companies related to Agriculture. The Mission of the Journal is to disseminate scientific 

knowledge through the publication of original research articles, research notes, book reviews, 

letters to the editor and reviews of Literature, representing a contribution to scientific and 

technological knowledge in respective areas covered by the Journal. The Kebbi Journal of 

Agriculture and Natural Sciences seeks to validate and disseminate new knowledge, making it 

public in order to strengthen the human capacity, constitute a link in the scientific community 

to the society and encouraging the expansion of University and academic researches. 

 

Scope of Kebbi Journal of Agriculture and Natural Sciences (KEJAANS) 

The Kebbi Journal of Agriculture and Natural Sciences has the sole aim of providing an 

intellectual platform and ideas for scholars, by promoting interdisciplinary studies related to 

agriculture and natural science through publishing the latest scientific research findings that 

are of direct policy implications and beneficial to the research community. Consequently, the 

journal covers all aspects of Crop Science, Animal Science, Agricultural Economics, 

Agricultural Extension and Rural Development, Food Science, Fisheries and Aquaculture, 

Biotechnology, Soil Science and Agricultural Engineering, Forestry and Environment, 

Wildlife, Agricultural Education, Agro-allied Industries as well as all Natural Science 

researches related to Agriculture. 
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INSTRUCTIONS FOR AUTHORS 

Submission of Manuscript 

Submission of manuscript to JAANS shall be on an online platform. Papers could also be submitted as e-mail 

attachment to the Editor-in-Chief using the kejaanseditor@ksusta.edu.ng or kejaans.foa@gmail.com. The paper 

should be submitted as a single file in Microsoft Word Format (no other formats will be accepted) and the file 

shall not be more than 5 Megabytes so that it can be e-mailed to reviewers. The first author, month and year of 

submission shall be the file name (e.g Ibrahim et al. Aug 2010 doc). Once the Editorial Board receives the 

submission, acknowledgement shall be sent to the corresponding author. If acknowledgement of submission is 

not received within a week, the author shall remind the Editor-in-Chief through the official email. 

 

Preparation of Manuscript 

General presentation: The manuscript should be presented clearly and concisely in English Language. 

Manuscripts must be prepared (preferably with MS word package) using l2-point New Times Roman (TNR) font, 

double line-spaced on A4 size paper (210 — 297mm) with at least 3cm margins on all sides. All typing should be 

justified. Pages including figures and Tables, should be numbered consecutively in the bottom middle with the 

title page as page l. Manuscript should contain the following sections (except for review and commentary articles):  

Title page; Abstract; Introduction; Materials and Methods; Results, Discussion (Results and Discussion 

could be combined); Conclusion and References. 

 

Title page  

The first page of the manuscript should contain the title of the article, which should be concise and explicit, typed 

with upper-case, bold, 14 font size, TNR and not more than 21 words. The surname and forenames (in full) of 

authors, affiliation of each author should be provided. Phone number and email address of the corresponding 

author (identified by an asterisk) should be provided. Superscripts should be used to relate authors to their 

affiliations. 

 

Abstract  

The next page should contain abstract in English. Abstract should not be more than 250 words and should provide 

sufficient information to give the reader a full understanding of the content of the article. Paragraphs, footnotes, 

references and undefined abbreviations should be avoided. 

 

Keywords 

Up to five keywords in normal fonts, separated by semi-column, should be provided to assist the reader and 

facilitate information retrieval.  

 

Body of Text  

The title of the article should be typed in upper-case letters and bold. All other headings should be typed in upper-

case letters and bolded while sub-headings should be in lower-case and bolded. The main headings should not be 

indented. The SI unit system must be used. Standard abbreviations may be used without definition, and specialized 

abbreviations should be used only after they are defined when they first appear. Use capital ‘T’ for Table and ‘F’ 

for figure. Mathematical formulae should be carefully typed with symbols, correct alignment and must be 

adequately spaced. Statistical evaluation of results should be described briefly and if necessary, supported by 

references. 

 

Introduction 

A conscience introduction of the background to the subject is required and should include a brief statement of the 

problem, significance and purpose of the research and relationship to earlier works with well acknowledged 

references. 
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Materials and Methods 

This section must be presented with adequate clarity and provide sufficient details to permit the repetition of the 

experimental work. The techniques and the methodologies adopted should be supported with standard references. 

Subheadings under this section should be in lower case except the first letter. 

 

Results and Discussion 

Results should be presented concisely. Only in exceptional cases will it be permissible to present the same set of 

results in both Table and figure. In discussion, point out the significance of the results and place the results in the 

context of other work and theoretical background. Results and Discussion part could be written separately if author 

so wish.  
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Only published articles (Journals and Proceedings) or Books may be cited. In addition, articles with evidence of 

Journal acceptance are considered as "in press" and are also citable. The reference list should be arranged 

alphabetically. Authors should be referred to in text by name and year (Harvard system). Examples: 
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et al., 2007). 
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Tables and Figures 

Tables and Figures should be labelled serially using Arabic numerals (e.g Table 1, Table 2, etc; Figure 1, Figure 

2, etc.) 

  

Abbreviations  

Avoid the use of abbreviations at the beginning of the title, heading or sentence. The following abbreviations with 
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ABSTRACT 

This experiment was conducted to determine the nutritive composition and effect of inclusion 

level of composite fish offal in diets of Heterobranchus bidosalis fingerlings. Five diets of 

T1(0%), T2(25%), T3(50%), T4(75%) and T5(100%) levels of composite fish offal substitutions 

were formulated to contain 40% crude protein and similar energy levels. The feeding trial was 

carried out for period of 56 days.  A total of 150 fingerlings was randomly distributed into three 

replicates of five experimental groups in a 35liters capacity plastic bowl using Completely 

Randomized Design (CRD). Each replicate consists of 10 fish with a mean weight of 4.00±0.2g. 

At the end of the experiment, results showed that Weight Gain (WG), Survival Rate (SR), Feed 

Conversion Ratio (FCR) and Feed Efficiency (FE) of T1 were observed to be statistically 

P>0.05 similar with T2 and T3. The water quality parameters showed that the culture medium 

was within the optimal level. The study showed that diets with inclusion rate of 25% to 50% 

composite fish offal gave similar result as that fed with control diet. Therefore, it was concluded 

that fish composite with inclusion rate of 25% to 50% could be fed to H. bidorsalis catfish 

without any negative effects on the growth and survival. 

 

Keywords: Hetrobranchus bidorsalis, Fingerlings, Feeding, Growth, Survival, Composites 

 

Introduction 

Aquaculture is one of the fastest growing food 

production sectors in the world and provides 

significant supplement and substitute to wild 

fishes (Adebayo and Quadri, 2005). Fish are 

cultivated for food and are sources of revenue 

for the growing human population, restocking 

of streams, lakes, and rivers to curb the 

shortage due to the decline in the wild capture 

and for sport fishing (FAO, 2000). 

Aquaculture aims at production of fish to 

provide protein in the diet (Sugunan, 2002). 

Fish is easily digestible and has ability to 

prevent and manage heart disorders and 

neurological diseases (Tan et al., 2007). 

Fish is the cheapest source of animal protein 

and account for about 40% of the total protein 

intake by the average Nigerian (Atanda, 2007). 

The dynamics of Nigeria’s demographic figure 

is in favor of perpetual increase with the 

attendant challenge on food security vis-à-vis 

increasing demand for dietary protein. This is 
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evident in the rising consumption of fish which 

aquaculture now provides a substantial 

quantity of the fish protein consumed (FAO, 

2016). Sustainability of the consistent 

expansion of Aquaculture industries depends 

on development of fish culture techniques in 

order to obtain the most efficient, safe and 

cost-effective methods for producing aqua 

products (Sadiku, 2003) 

Feed accounts for about 50-80% of fish 

production cost (Craig and Helfrich, 2009). 

The implications of high cost of feed are 

universal to both the fish culturists whose 

concerns are the production levels, operational 

costs and sustainability of their ventures and 

the consumers whose consideration is meeting 

their fish protein per capita within their 

convenient budgets. Dietary protein and 

energy are responsible for the high cost of feed 

for both fish and livestock (Khattab, et al., 

2004; Medugu et al., 2011). These have 

prompted researches into possible reduction of 

feed cost through utilization of cheaper 

alternative sources of dietary protein, 

reduction in the dietary protein levels and 

utilizing the available dietary protein and 

energy efficiently with assured improvement 

in the desired performance of the cultured fish 

(Lovell, 1989 and Abowei and Ekubo, 2011; 

De Silva et al., 2016). 

The use of fish offal whose composite include 

fish gut/intestine has been successfully used in 

fish nutrition to reduce cost of feeding. Tilapia 

offal has been reportedly used in aquaculture 

diets to feed fish (Fagbenro and Jauncey, 

1994). In their study, Hossain et al., (2003) 

replaced fishmeal with broiler offal in broiler 

diet at lowest feed cost per kg and observed a 

significant growth performance. More so, Lien 

and Ly (2001) reported that the use of fish 

silage with molasses could replace fishmeal in 

the diet for growing pigs. Fermented fish silage 

produced by addition of lactic acid, bacteria 

and a carbohydrate source was produced from 

Tilapia offal and subsequently used in 

aquaculture diets to feed fish and significant 

growth performance was recorded (Fagbenro 

and Jauncey 1994). 

One of the major problems facing the 

aquaculture industries today is the high cost of 

fish feed, which contributes more than 50% of 

the total cost of production in intensive culture 

systems (Ali et al, 2005). According to 

Omitoyin (2005) and Adeyemi et al., (2004), 

majority of feed ingredients required for 

animal feeds can be met by using agro-

industrial products, which are considered as 

wastes. The cost of feeding fish on artificial 

feed is very high, only very few farmers can 

afford it. This problem has been attributed to 

high cost of fish meal and irregular supply of 

conventional fish feed ingredients. The method 

to reduce feed cost of fish meal with alternative 

cheaper protein sources is by substitution. 

However, composite of fish offal is readily 

available and economical. The use of 

composite of fish offal may allow greater 

flexibility in diet formulation without loss of 

fish performance.  

The use of non-conventional animal feed 

ingredients to replace conventional type such 

as fishmeal as animal protein source in diets 

for cultured species had been explored widely 

by various researchers including maggot meal 

(Adewolu, 2010), poultry by-product meal 

(Turker et al 2005) and feather meal 

(Adewolu, 2010), among others. The high cost 

of feed ingredients makes it too expensive for 

an average farmer, and hence most fish 

farmers use agricultural waste as a fish feed 

(Devendra, 1988). Conventional feed stuff for 

feeding fishes is scarce and expensive, hence 

this resulted to the need to improve the 

production of the fish in captivity using cheap 

and available unconventional feed ingredients 

such as composite of fish offal which is 

usually sold to farmers at cheaper prices 

compared to fish. The study aimed to evaluate 

the growth performance and survival of 

Heterobranchus bidosalis fingerlings fed with 
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diets containing various percentages of fish 

offal composite and determine the optimum 

level of composite of fish offal inclusion in 

diets of H. bidorsalis. 

 

Materials and Methods 

Experimental Site 

The experiment was carried out at Fisheries 

Laboratory, Department of Forestry and 

Fisheries, Kebbi State University of Science 

and Technology, Aliero, located on latitude 

110 7.91N and longitude 70 45.59 1E. 

 

Experimental Materials and Equipment 

The materials and equipment that were used 

during the experimental period were 35liters 

plastic bowls, thermometer, sensitive 

weighing balance (Model: XY300-2C), 

siphoning tubes, pH meter and aerator. 

 

Sample Collection 

The sample of the fish composite (offal) was 

obtained from fish seller at Jega market, Jega 

Local Government Area of Kebbi State. The 

composites contain (intestine, liver, eggs, 

barbel, gill rakers, etc) and they were removed 

with aid of knife and hand. The collected 

sample was subjected to 50oC temperature 

electric oven for 10 hours until the moisture 

content and fat content was reduced and was 

room dried. The dried sample was grinded 

into meal and combined with the experimental 

diet ingredients included in fish feed at 25%, 

50%, 75% and 100% respectively.  

 

Experimental Fish 

A total number of 150 fingerlings of 

Heterobranchus bidorsalis were purchased 

from Abdulsalam Fish Farm New Bussa, Niger 

State, Nigeria. The fish were sorted into 

uniform average size (4.0 ± 0.2g) using 

sensitive weighing scale (Model: XY300-2C) 

and were allocated randomly into 15 plastic 

bowls having 10 fingerlings each. The fish 

were acclimatized for 7 days in plastic bowl 

during this period they were fed with 

commercial diet of 40% crude protein. 

 

Experimental Design 

Fifteen (15) of 35liters capacity plastic bowls 

were used for this study, which contain five 

treatments replicated three times in a 

Completely Randomize Design (CRD). Ten 

(10) fingerlings were stocked per bowl and 

each diet were fed to three replication bowls. 

The initial weight of the fingerlings was 

measured before commencement of the 

feeding trial. 

 

Experimental Diets 

Five experimental diets of T1(0%), T2(25%), 

T3(50%), T4(75%) and T5(100%) percentage 

level of inclusion of fish composite were 

formulated at 40% crude protein and prepared 

for experiment. 

Proximate composition 

The collected sample and experimental diets 

were subjected to proximate analysis at the 

Agricultural physical laboratory in Faculty of 

Agriculture Usmanu Danfodio University 

Sokoto, Nigeria. The analysis includes 

Moisture content, Ash content, Crude fiber, 

Crude lipid, Crude protein and Nitrogen 

Free Extract (NFE) determination using 

standard methods (AOAC, 2000). 

 

Feeding and Sampling 
The experimental diets were randomly 

assigned to each treatment in triplicate. The 

fingerlings were fed to satiation at 3% body 

weight three times daily for 8 weeks. The 

sampling was done weekly. 

 

Determination of Water Quality 

Parameters 

The water quality parameters that were 

monitored during the experiment include: 

Temperature (oC) which was determined using 

mercury thermometer. Dissolve Oxygen (DO) 

was determined using Winkler's method. The 
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Hydrogen concentration (pH) was determined 

using pH indicator paper. 

 

Fish Performance Indices 

1.  Weight Gain (WG) 

This was calculated as 

Weight gain = W2 – W1 

Where, W1 = initial weight 

 W2 = final weight 

 

2. Feed Conversion Ratio (FCR) 

FCR is the ratio between the weights of the 

food consumed divided by the weight gain by 

the fish. 

FCR =  
Feed intake (g)

Weight gain (g)
 

 

3. Survival Rate (SR %) 

                                   SR % =  
Nt

N0
X 100 

Where, Nt = Number of fish that survived 

             N0 = Total number of fish stocked 

 

4. Feed Efficiency (FE)  

FE =  
Weight gain (g)

Feed intake (g)
 

 

Statistical Analysis  

The data obtained from the growth and water 

quality parameters was analyzed using 

Statistical Package of Social Sciences (SPSS 

Version 25.0). One-way analysis of variance 

(ANOVA) was used to calculate the mean. The 

differences in means were compared using 

Duncan multiple range test at (P<0.05) level of 

significance. 

 

Results 

Proximate composition of composite of fish 

offal and experimental diet  
Result from Table 1 showed that composite of 

fish offal was found to have CP of 64.56% 

which is relatively similar to CP of fish meal 

(65.5%), moisture content  (4.38%), ether 

extract level o(11.95%), crude fiber  (2.21%), 

ash content  (6.40%) and NFE  (8.50%). The 

proximate composition of the experimental 

diet from the result shows that the Moisture 

content has high value in T3 (9.80%) and low 

in T2 (9.60%). Crude protein was highest in T2 

(41.55%) and least in T5 (39.98%). The ether 

extract level in the diets has high value in T1 

(13.70%) and low value in T2 (10.66%). The 

crude fiber level is higher in T5 (9.12%) and 

low in T1 (7.96%). The Ash content in all 

treatments but T4 (21.85%) has higher value 

and T1 (10.12%) has least value.  

 

Table 1. Proximate Composition of the Sample and Fish meal 

PARAMETERS  Composite of Fish Offal Fish Meal 

Moisture content  8.38 9.75 

Crude protein (CP) 64.56 65.20 

Crude fiber  2.21 1.96 

Ether extract 10.35 9.89 

Ash content 6.34 7.12 

Nitrogen Free Extract 8.16 6.08 
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Growth performance of H. bidorsalis fed 

with composite of fish offal. 

The survival of the fingerlings was high in the 

T1 (86.63%) and low in T5 (53.33%). 

Generally, the survival was good in all the 

treatments. This could be attributed due to 

proper handling during the whole experimental 

period. At the end of the experiment the result 

in Table 1 shows that there is significant 

difference (p<0.05) in WG but T1 (6.20±1.00), 

T2 (5.94±0.87) and T3 (4.82 ±0.34) have the 

highest value and least in T4 (2.58±0.74) and 

T5 (1.24±0.54). The result further shows that 

FCR in all treatments was significantly 

different (p<0.05) having high value in T5 

(3.29±0.06) and low in T1 (2.48±0.06). T. The 

FE in all treatments was significantly different 

(p<0.05) where T1 (0.15±0.01) has high value 

and T5 (0.03l±0.01) has low value.  

 

Table 2: Growth performance of H. bidorsalis fed with composite of fish offal. 

TRT IW (g) FW (g) WG (g) SR (%) FCR FE 

T1 4.00 ± 0.2a 10.20 ± 0.45a 6.20 ± 1.00a 86.67±0.6a 2.48 ± 0.06b 0.15 ± 0.01a 

T2 3.98 ± 0.2a  9.92 ± 0.52a 5.94 ± 0.87a 80.00±0.6a 2.72 ± 0.06a 0.10 ± 0.01b 

T3 4.00 ± 0.2a 8.82 ± 0.32a 4.82a ± 0.34a 73.33±0.6a 2.87 ± 0.06b 0.08 ± 0.01b 

T4 3.99 ± 0.2a 6.57 ± 0.27b 2.58 ± 0.74b 63.33±0.6a 3.14 ± 0.06c 0.04 ± 0.01c 

T5 3.97 ± 0.2a 5.22 ± 0.21b 1.24 ± 0.54b 53.33±0.6a 3.29 ± 0.06a 0.03 ± 0.01c 

Mean values on the same column with the same superscripts are not significantly different 

(P>0.05) 

TRT = Treatment, IW = Initial Weight, FW = Final Weight, WG = Weight Gain, SR = Survival 

Rate, FCR = Feed Conversion Rate, FE = Feed Efficiency. 

 

Water quality parameters monitored 

during the experimental period  
Table 3 shows that the water quality 

parameters analyzed during the experiment 

were within the acceptable range  

recommended for H. bidosalis and are not 

significantly different (P<0.05) in all 

treatments. The D.O(mg/l) has higher value in 

T5 (8.67±0.00) and least in T1 (7.00±0.00). 

The Temperature (0C) was  higher  in T5 

(25.00±0.00), T2, T3 and T4 has (24.67±0.00) 

while least value in T1 (24.33±0.00). 

Similarly, pH has high value in T2, T3, T4, T5 

(6.67±0.00) and low value in T1 (6.33±0.00). 
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Table 3: Water quality parameters monitored during the  

experimental period 

Treatment DO (mg/l) Temperature (OC) pH 

T1 7.00±0.00a 24.33±0.00a 6.33±0.00a 

T2 7.67±0.00a 24.67±0.00a 6.67±0.00a 

T3 8.00±0.00a 24.67±0.00a 6.67±0.00a 

T4 8.33±0.00a 24.67±0.00a 6.67±0.00a 

T5 8.67±0.00a 25.00±0.00a 6.67±0.00a 

Means with the same superscript are not significantly different (P>0.05) 

Key: DO = Dissolved Oxygen 

 

Discussion 

The crude protein contents of the experimental 

diets (39.98 – 42.05%) were within the range 

recommended in H. bidorslis formulated test 

diets and it met the protein requirements (30 - 

40%) recommended as being optimum for 

growth in the H. bidorslis (Faturoti, 2000). 

This research shows that fish offal can replace 

fishmeal up to about 50% without any negative 

effect on growth. This is similar to the findings 

of Soltan et al. (2002) and Tegene et al., (2018) 

who stated that fish offal meal represented a 

good protein source due to its high content of 

the essential amino acids which can replace the 

conventional diets of O. niloticus. This result 

agrees with the findings of Farahiyah et al., 

(2015) who stated that commercial feed might 

contain compounds such as attractants to lure 

fish to consume more of the feed thus gaining 

weight, however the efficiency in converting 

the feed to meat and the efficiency of utilizing 

the protein content in the feed was not 

significantly different with fish fed with diet 

based on 100% fish offal meal inclusion. 

Feed conversion ratio (FCR), feed per unit of 

body weight gain, is an important indicator of 

the quality of fish diets, a lower FCR indicate 

better utilization of the fish feed (Mary et al., 

2015). According to research by Tegene et al., 

(2018), fishes fed with soybean meal, poultry 

litter and fish offal had an FCR which were not 

significantly different from each other which 

may imply that the experimental diets had 

comparative nutritional value to control diet. 

FCR recorded in this research is similar to 

those reported by Tegene et al., (2018), 

Stickney and McGeachin (1984). In addition, 

the PER of all the fish fed in this experiment 

was observed not to be significantly different. 

This result suggests that protein sources other 

than fishmeal could be used to partially 

supplement for fish meal in fish diets. 

The specific growth rate and relative growth 

rate recorded for fish fed three times daily in 

this study were also observed by Gabriel et al., 

2000 for Heterobranchus bidorsalis 

fingerlings fed at 3% body weight 3 times 

daily. However, reports show that feeding 

channel catfish twice/day produced similar 

growth rates compared to fish fed three 

times/day when grown in tank (Webster et al., 

1998) or in ponds (Webster et al., 1999). 

Robinson et al. (1995) reported that when 

channel catfish were fed once daily, time of 

feeding had no significant impact on growth, 

feed conversion or body composition. The 

mean weight gain and weekly weight gain 

recorded in this experiment were very much 
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lower than that reported for Heterobranchus 

and Clarias species in low input homestead 

concrete tanks and brackish water pond 

environment (Legendre, 1998; Egui, 1999), 

but similar to those observed by Gabriel et al. 

(2000).  

All the water quality parameters analyzed 

during the experiment were within the 

acceptable range  and considered suitable for 

the growth of African catfish as reported by 

Legendre et al. (2008). Minimum and 

maximum temperature for tropical fish ranges 

from 25 - 320C. Ovie and Adeniji (1990) also 

recommend the pH value to be 6.5 - 9.0. 

Survival rate in the present study was within 

the range reported by Webster et al. (2001) 

who observed that juvenile sunshine bass, 

Morone chrysops, M. saxatifilis, had survival 

percentages between 62-75%. All mortalities 

may be attributed to handling stress after 

weekly parameters handling. 

 

Conclusion 

The result obtained from this study revealed 

that the composite of fish offal can be used to 

replace fish meal partially in the diet of 

Hetrobranchus bidorsalis, where fish farmers 

cannot afford the high cost of fish meal. 

Moreover, the composite of fish offal can 

effectively replace fish meal to about 50%.  

Fish composite is readily available, affordable 

and economical. The use of fish composite 

may allow greater flexibility in diet 

formulation without loss of fish performance. 

In order to avoid excessive deposition of feed 

in the culture medium, replacement of up to 

50% in term of weight gain and survival is 

therefore recommended for optimal growth 

performance and survival. 
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