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Abstract. The study examined the effects of improved fish production 

technology on the output of fish farmers in Ilorin Kwara State, Nigeria. 

A total of 125 respondents were selected. Primary data was collected 

with the use of structured questionnaire. Both descriptive and inferential 

statistics were employed for the study. Mean age of respondents was 

39.8 years. Also majority were male (83.2%), had tertiary education 

(84.0%) and kept Catfish (90.4%). The mean income earned was N 

1,012,320.00. Commonly used/ adopted improved fish technologies 

were floating feeds (84.8%), standard feeding regimes (84.0%), 

improved breeds of fingerlings (80.0%) and provision of inlet and outlet 

devices in pond (78.4). Farmers’ perceptions were that the use of 

improved fish production technology saves time (mean=1.34), increases 

profit/improved income (mean=1.12) and conserves fish farmers’ 

energy (mean=1.08). This study found average increase in output: input 

ratio as 0.77 kg of harvest per fish fingerlings stocked due to improved 

fish technology when compared to that before adoption of improved 

technology. Most indicated constraints faced by fish farmers were 

inadequate capital (88.0%), high cost of feed (79.2%) and high cost of 

fingerlings (71.2%). Profit increase/improved income of catfish farmers 

via higher yield/harvest due to adoption of new technology was found 

to be positively correlated with age (p<0.01), gender
 
(p<0.05), and 

experience (p<0.05). The study concluded that the use of fish improved 

technology had positively influenced harvest of catfish farmers in the 

study area. The study recommend the need for training, workshops and 

seminars for  catfish farmers on how they could have easy access to 

land, feeds at affordable rate and sources of fund at minimal interest 

rate.    

Keywords. Catfish farmers, fish production, improved technology, 

socio-economics. 
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1   Introduction 

Aquaculture is the breeding and rearing of fish, shellfish, or plants in ponds, 

or any enclosure for direct harvest of the product, which is an area of activity 

growing rapidly (FAO, 2004). Fish is acclaimed to be the principal source of 

animal protein for over one billion people globally as it is the cheapest source 

of animal protein, providing many important nutritional and health benefits 

(FAO, 2006). 

 

In Nigeria, fish demand as estimated by Ruma (2008) was 2.1 million 

metric tons at 11.5 kg per capita consumption. The poor performance of the 

fishery sub sector in Nigeria is most clearly evidenced by low standard of 

living of the small scale rural fish farmers (FAO, 2006). To revamp this sub 

sector, government of Nigeria has introduced and implemented numerous 

policies and programmes aimed at empowering the small scale fish farmers to 

get out of  the ‘poverty trap’. This include, dissemination of improved catfish 

production technology such as adequate pond construction, water 

management, adequate stocking rate, use of nutritious and floating feed, and 

improved fish feed to the farmers (Ike et al., 2009). Ekong (2003) defined 

technology as ways of applying scientific and organized knowledge into 

practical task. In view of this, Lakra and Ayyappan (2003) had noted that 

increased application of advance technological tools could certainly 

revolutionise fish farming. Dissemination of proven technologies is a 

communication process of sharing and distributing information to a target 

audience to bridge the gap in knowledge and bring about changes in attitude 

and skill of the end users. Despite the efforts of government in research and 

extension services, there is still a deficit in the supply and demand for fish 

(FDF, 2005). Other problems facing domestic fish production in Nigeria are, 

innovation adoption, inadequate research and extension, high cost of fisheries 

inputs, preservation and storage technologies, fish seed, lack of credit and 

insurance cover for fisheries enterprises (Olaoye 2010). 

 

Despite the fact that fish farming account for the highest percentage of the 

Nigerian’s annual fish production output (FDF, 2005), fish workers are often 

among the poorest people and they generally operate small scale fishing units 

using traditional fishing practices. However, new technology and 

environmental requirements favour large scale capital intensive operation at 

the expense of traditional and small scale commercial fishing (Delgado et al, 

2003). Thus, it is of paramount importance to study the effect of improved 

production technologies on the yields and income of fish farmers. 

  

The main objective of the study is to examine the effects of improved fish 

production technology on the output of fish farmers in Ilorin Kwara State, 

Nigeria. The specific objectives of the study are to: 

i. describe the socio-economic characteristics of fish farmers in the 

study area, 
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ii. identify sources of information and types of fish production 

technology used by fish farmers, 

iii. examine fish farmers perception and constraints faced to improve fish 

production technology. 

 

The study aimed at testing the following null hypothesis (H0): there is no 

significant relationship between socio-economic characteristics of fish 

farmers and the effects of improved fish production technology. 

2   Materials and Methods 

2.1   Study area 

The study was carried out in Ilorin, Kwara State Nigeria. Ilorin is the capital 

of Kwara State. The state is geographically located between latitude 7° 20' 

and 11° 05' north of the equator longitude 2° 05' and 6° 45' east of the prime 

meridian. The state is bounded in the North by Sokoto and Niger states, and 

the Federal Capital Territory, and in the South by Oyo, Osun, Ekiti and Edo 

States. The western boundary is Republic of Benin, while the eastern 

boundary consists of Plateau and Benue states. Kwara state has a population 

of 1.57 million and a land area of about 32,500 km
2
 with three main ethnic 

groups; Yoruba, Nupe and Baruba. The climate is intermediate, varying 

between the extremes of dryness, coolness and hotness. The mean monthly 

rainfall ranges between 50 mm during the wettest months and 24 mm during 

the driest period. The driest months are from January to March, while the 

rains last from May to September with occasional drizzles in October. The 

minimum average temperature throughout the state ranges between 21°C 

while maximum average temperature ranges approximately between 30°C and 

35°C (KWADP 2000). 

2.2   Sampling procedure and sample size 

The population for this study comprised of all the 163 member of the Cat Fish 

Farmers Association of Nigeria (CAFFAN) and 247 member of the 

Association of Fish Farmers Association of Nigeria (AFFAN) in Ilorin Kwara 

State, Nigeria. Forty percent of the population from the two fish farmer 

associations were randomly selected. A total of 165 respondents were selected 

for the study. 
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2.3   Instrument for data collection    

The data collected for this study were obtained from primary and secondary 

sources. Primary data was collected from the field survey through the 

administration of structured questionnaire which was used to solicit 

information from the respondents on issues related to objectives of the study. 

The validity of the questionnaire was ensured by lecturers of the Department 

of Agricultural Extension and Rural Development, University of Ilorin. 

Secondary data on the other hand were collected from relevant literature, 

textbooks etc. 

2.4   Data analysis    

Of the 165 questionnaires administered, 130 were retrieved and 5 were 

rejected for incompleteness. A total of 125 questionnaires were therefore 

available for analysis. Data obtained from the field were subjected to 

descriptive and inferential statistics. The descriptive statistics tools used were 

frequency counts, percentage, mean score and standard deviation. Pearson 

Product Moment Correlation analysis was used to test the null hypothesis of 

the study. 

3   Results and Discussion 

3.1   Socio-economic characteristics of respondents    

Results presented in Table 1 illustrate the socio-economic characteristics of 

fish farmers in Ilorin Kwara State, Nigeria. The results showed that the mean 

age of respondents was 39.8 years. The implication is that the fish farmers in 

the study area are fairly young, and are expected to be active in fisheries 

activities, and constitute potential labour force for the fisheries enterprise in 

the study area. The mean age of farmers in Nigeria is usually between 45-48 

years (Ogunwale 2000; Ezedinma and Otti 2001). The reason for this 

particular age composition could be attributed to the fact that aquaculture is 

relatively new in the country. However, the result contradicts the findings of 

Ofuoku et al. (2008) that very few young people are involved in fish farming 

from a study in Dalta State of Nigeria. 

 As revealed by Table 1, the majority (83.2%) of the farmers were male while 

only16.8% was female. This implies that fish farming business is male 

dominated in the study area. This may be due to the high degree of human 

energy and physical exertion associated with farming activities, as it is evident 

from significantly low frequency of involvement of women in fish farming. 

Table 1. Socio-economic characteristics of fish farmers in Ilorin (source: field survey, 2015). 



Akangbe et al                                                        Effects of improved fish production technology 

Ruhuna Journal of Science 54  

Vol 6: 50-62, December 2015 

Variables Frequency 
a
 Percentage

 b
 Mean 

Age (years)    

Less than 30 38 30.4 39.8 

31 – 40  43 34.4  

41 – 50  18 14.4  

51 – 60  12 9.6  

61 and above 14 11.2  

Gender    

Male 104 83.2  

Female 21 16.8  

Marital Status    

Single 45 36.0  

Married  78 62.4  

Widow/ Widower 2 1.6  

Divorced 0 0.0  

Educational Status    

No formal education 1 0.8  

Adult education 3 2.4  

Primary education 4 3.2  

Secondary education 12 9.6  

Tertiary education 105 84.0  

Fish farming experience (years)    

1 – 5 79 63.2 6.5 

6 – 10 22 17.6  

11 – 15 16 12.8  

16 – 20 6 4.8  

21 and above 2 1.6  

Fish farm size (No. of fingerlings)    

Less than 1000 3 2.4 4,008 

1000 –  5,000 108 86.4  

5,001 – 10,000 8 6.4  

10,001 and above 6 4.8  

Income per annum (Naira)    

200,000 and below 23 18.4 1,012,320 

201,000 – 400,000 14 11.2  

401,000 – 600,000 16 12.8  

601,000 – 800,000 14 11.2  

801,000 – 100,000 18 14.4  

1,000,000 – 2,000,000 32 25.6  

2,001,000 and above 8 6.4  

Extension Visit (per annum)    

No visit 73 58.4 1.75 

1 – 5 40 32.0  

6 – 10 10 8.0  

11 – 15 2 1.6  

Number of Fish training/ seminar 

attended 

   

No attendance 29 23.2 3.0 

1 – 5 17 57.6  

6 – 10 22 17.6  

11 – 15 2 1.6  

Type of fish kept    

Catfish 113 90.4  

Cat and Tilapia 12 9.6  

a Total number of fish farmers under survey is 125 for all variables.
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Similar results of higher percentage of male involvement in fish farming were 

reported by Abiona et al. (2012). This is in consistence with the result of 

Chioma and Adebayo (2012) that although women in Ilorin have shown 

willingness to participate in fish farming, but are yet to involve in commercial 

fish farming and invest in it due to lack of funds. 

As regards the marital status of respondents, the majority (62.4%) was 

married. This shows that most of the fish farmers are men and women with 

household responsibilities. These responsibilities are likely to make them 

willing to seek innovations so as to increase their income earning capacity and 

improve their standard of living (Raufu et al., 2009). This ascertain was 

further confirmed by the report of Oladoja et al. (2008) who assert that 

marriage confer some level of responsibility and commitment on an  

individual who is married. 

Information furnished in Table 1 also revealed that the majority (84.0%) had 

attended tertiary education. This implies that fish farmers in the study area are 

educated and could be trusted to adopt any innovation that could enhance fish 

farming practices. Okunlola (2010) stated that educational level is one of the 

factors that influence adoption of new technology by farmers. Results of this 

study are consistent with previous studies by Adefalu et al. (2013) and 

Ofuoku et al. (2008) who reported a high percentage of fish farmers having 

tertiary education in Kwara State and Delta State respectively. 

  The majority (63.2%) of respondents, being young fish farmers, had 

between 1–5 years in fish farming experience. The mean fish farming 

experience of respondents was 6.49 years. The mean score of fish farm size 

was 4,008 fingerlings. The mean annual income earned by respondents was 

estimated at Naira 1,012,320. 

  The annual mean number of extension visits to fish farmers in the study 

area was 1.75, which was very low considering their importance for frequent 

update of improved technologies in enhancing fish production in the study 

area. Low involvement of extension workers could be as a result of the 

research institutes and extension organizations inadequate planning in Nigeria 

(Oladele, et al., 2006). Fasakin (2008) also stated that poor agricultural 

extension services are a serious constraint to fish production in Nigeria. 

  Of the 125 respondents, mean number of participants in training/seminars 

for fish farming was 2.99. Majority of fish farmers (90.4%) kept catfish while 

others stocked both catfish and tilapia. This implies that catfish farming was 

predominant in the study area. In his studies in Cross River State, Ideba et al. 

(2013) too reported that the majority of fish farmers stocked Clarias (Catfish).
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3.2   Types of improved fish technology used by respondents 

Table 2 presents information on the types of improved fish farming 

technology used by respondents, ranked in ascending order of the percentage 

of respondents using such technology. The results revealed that 84.8% used 

Floating feeds (84.8%) was the top rank; followed by standard feeding 

regimes (84.0%), improved breeds of fingerlings (80.0%), provision of inlet 

and outlet devices in pond and frequent change of water (78.4%), etc. The 

lowest ranks were soil testing before site selection (40.8%), use of water 

testing kits (34.4%) and construction of modern fishing gears (32.8%). 

Table 2. Types of improved fish technology used by respondents 

Improved fish technology used Frequency* Percentage Percentage 

Rank 

Floating feeds 106 84.8 1 

Standard feeding regimes 105 84.0 2 

Improved breeds of fingerlings 100 80.0 3 

Provision of inlet and outlet devices in pond 98 78.4 4 

Frequent change of water 98 78.4 4 

Regular sampling/sorting of fish 97 77.6 6 

Daily sanitation and record-keeping practices 87 69.6 7 

Prevention and control of fish diseases 86 68.8 8 

Optimum stocking rate 83 66.4 9 

Improved techniques in pond construction and 

maintenance 

74 59.2 10 

Fertilization and liming of fish pond 70 56.0 11 

Techniques of hatchery and fingerling production 64 51.2 12 

Fish preservation and storage techniques 60 48.0 13 

Techniques of improving water quality in fish 

culture 

57 45.6 14 

Integrated fish farming for increased fish 

production 

57 45.6 14 

Aerated containers for transporting fingerlings to 

reduce stress and mortality 

55 44.0 16 

Soil testing before site selection  51 40.8 17 

Water testing kits for oxygen, acidity and fertility 43 34.4 18 

Construction of modern fishing gears 41 32.8 19 

* multiple responses 

3.3   Sources of information on improved fish production technology 

Of the major source of information on improved fish production technology 

for fish farmers (Table 3) was information obtained from their fellow fish 

farmers (92.0%). This finding is consistent with Ofuoku et al. (2008) and 

Okunlola et al. (2011) that the most popular sources of information available 

to fish farmers in Nigeria was interaction with other fish farmers. Also, the 

second important source of information (54.4%) was from cooperative 

meetings.
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 Table 3. Sources of information on improved fish production technology 

Information Sources Frequency* Percentage 

Agricultural Extension agent 68 37.6 

Internet 65 52.0 

Television 35 28.0 

Radio 27 21.6 

Print media 40 32.0 

Cooperative meetings 47 54.4 

Private consultants 58 46.4 

Input dealers 40 32.0 

Fellow fish farmers 115 92.0 

* multiple responses 

 

3.4 Perception to use and effects of improved fish production technology 

Perception of farmers on improved fish production technology (Table 4) 

determined by Likert scale revealed that statement that use of improved 

fisheries technology saves time had the highest mean score of 1.34. 

Table 4. Perception to use and effects of improved fish production technology  

Perception Statements 
a Mean 

Score  

Std. 

Dev. 

Mean 

Rank 

Using improved fisheries technologies saves time  1.34* 0.975 1 

Fish farmers’ uses of improved technologies increases 

profit/improved income via higher yield/harvest  

1.12* 0.912 2 

Improved fisheries technologies conserves fish farmers 

energy – Human, material & finance  

1.08* 0.858 3 

The require regular contact with extension workers 1.02* 1.020 4 

Improved technologies are only for the educated 0.97 1.150 5 

They are not culturally suitable 0.82 1.001 6 

Have high labour requirement 0.72 1.052 7 

Large family size dis-encourages fish farmers’ use of 

improved technologies.  

0.72 0.955 7 

Improve technologies are too complex for my linking 0.63 1.074 9 

Lazy fish farmers use improved technologies  -0.15 1.115 10 

Using improved fisheries technologies lead to high 

product losses.  

-0.64 1.328 11 

a Likert scale: Strongly Agree= 2, Agree= 1, Undecided= 0, Disagree= -1, Strongly Disagree= -2. 

1-11 implies highest to lowest rank; 
* high level of perception 

Decision rule: Score mean 0.99 and below indicates Low level of perception; score mean between 1.00 and 

2.00 indicates high level of perception. 
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The second highest perception that use of improved technology increases 

profit/improved income via higher yield/harvest (mean score: 1.12), that the 

improved fisheries technology conserve fish farmers labour, material and 

finance (mean score: 1.08), and that the requirement for regular contact with 

extension workers (mean score: 1.02). 

3.5   Effects of improved fish production technology on farmers output 

The difference in stocking (input) and output (harvest) before and after the use 

of improved fish technology (Table 5) shows that the mean number of 

fingerlings stocked before improved fish technology was 835.6 and the mean 

output (harvest) without improved technology was 692.5 kg. Hence, the 

output: input ratio before application of improved technology was 0.83 kg per 

fish fingerling. 

Table 5. Fish production stock (number of fish) and output (Kg weight) with and without 

improved technology (Source: field survey, 2015) 

 

 

Stock 

*Frequency (%) 

Mean stock 

input 

(number of 

fish) 

Output (Kg) 

*Frequency (%) 

Mean output 

(Kg)  

 

Before improved technologies 835.60  692.53 

Not Applicable 61 (48.8)  0 (0.00)  

1 – 1000 35 (28.0)  40 (32.0)  

1001 - 2000 17 (13.6)  16 (12.8)  

> 2000  12 (9.6)  8 (6.4)  

Total 125 (100.0)  64 (51.2)  

After improved technologies 3644.72  5828.00 

1 – 2,000 61(48.8)  36(28.8)  

2,001 – 4,000 42 (33.6)   35(28.0)  

4,001 – 8,000 12(9.6)  37(29.6)  

8,001 – 10,000 2(1.6)  4(3.2)  

10,001 – 12,000 2(1.6)  2(1.6)  

> 12,000  6(4.8)  11(8.8)  

Total 125(100.0)  125(100.0)  

t-value  

(paired sample test)  

 -6.138  -6.642 

  df  124  124 

 Significance level 

(2-tailed) 

 <0.0001  <0.0001 

* Of a total number of 125 farmers 
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After the adoption of improved technology, the mean stocking was 3644.7 

fingerlings and the mean output (harvest) 5828 kg. Here, the output: input 

ratio was 1.60 kg per fish fingerling. This indicates that there is an appreciable 

increase in the output: input ratio (nearly 2-fold increase; 0.77 kg per fish 

fingerling after adoption of improved fish technology. The implication is that 

the use and adoption of improved technology has positive influence on 

production output of fish farmers in the study area. This result is consistent 

with the finding of Ashaolu et al. (2006) who observed that fish farming is 

profitable. 

3.6   Constraints faced by fish farmers in using improved fish production 

technology 

Of the perceived constraints to adopt improved fish production technology 

(Table 6), inadequate capital was the most severe (88.0%), which confirmed 

the findings of Adefalu et al. (2013) in Kwara State and of Issa et al. (2014) in 

Kaduna State. 

Table 6. Constraints faced by fish farmers in using improved fish production technology 

(Source: field survey, 2015) 

Perceived Constraints Frequency Percentage Percentage 

Rank 

Inadequate capital 110 88.0 1 

High cost of feed 99 79.2 2 

High cost of fingerlings 89 71.2 3 

Poor  marketing structure 78 62.4 4 

High cost of land 75 60.0 5 

Lack of technical skill 73 58.4 6 

Poor extension service 71 56.8 7 

Water scarcity 71 56.8 7 

Poor managerial skill 64 51.2 9 

Poor transport facility 61 48.8 10 

Disease outbreak 61 48.8 10 

Lack of commercial hatchery 58 46.4 12 

Illiteracy 46 36.8 13 

 

About 79.2% respondents felt that high cost of feed was a major constraint. 

Nwachukwu and Onuegbu (2007) had noted that feeding was always a 

problem because farmers were not always able to afford the cost of the feed. 

This could be due to sudden change in the price of feed as a result of inflation. 
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Due to the low quality of locally produced fish feed, farmers are often 

dependent on imported feed, which are more expensive and may be scarce 

because of import policies. Olaoye et al. (2013) also found similar results 

among catfish farmers in Oyo state, Nigeria. High cost of fingerlings and poor 

market structure are also other major constraints faced by catfish farmers in 

the study area (Table 6). 

3.7 Pearson Correlation Analysis of Socio-economic characteristics of 

respondents and effects of improved fish technology on fish production 

Increase of profit/income via higher yield/harvest due to improved technology 

had significant positive correlation with age (r=0.230; p<0.01), gender 

(r=0.214; p<0.05), experience (r= 0.194; p<0.05), and income (r=0.228; 

p<0.05) (Table 7). These are in agreement with findings of Langy and Mekura 

(2005) who reported that older farmers have higher accumulated capital, more 

contacts with extension workers, better preferred by credit institutions and 

larger family size, all of which may make them more prepared to adopt 

technology more than younger ones, but not in agreement with Ume, et al. 

(2009), who suggested that older farmers are less amendable to change and 

hence reluctant to adopt new technologies. According to Langy and Mekura 

(2005), experience of farmers is generally relevant to adopt new technology 

through interaction with their neighbours and the outside world. 

Table 7. Results of correlation between socio-economic characteristics of respondents and 

effects of improved fish technology on fish production 

Variables r-value Significant level. 

(2-tailed) 

Age 0.230** 0.010 

Gender 0.214* 0.017 

Marital Status 0.159 0.077 

Educational Status 0.169 0.059 

Fish farming Experience 0.194* 0.030 

Fish size 0.063 0.488 

Income 0.228* 0.011 

**Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed) 

 

4   Conclusion 

Based on findings in the study, it was concluded that use of fish improved 

technology had positively influenced fish production output of fish farmers in 

the study area. Secondly, fish farmers had high perception that farmers’ 

uses/adoption of improved technology increased profit/ income via higher 

yield/harvest. Thirdly, the major determinants of farmers output through 

improved technology were: age, marital status, educational status, fish farmers 
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experience, fish size, and income of respondents. However, inadequate capital 

and high cost of feeds were found to be the major factors affecting the output 

of fish farming in the study area. 

Based on the findings of this study, following recommendations are proposed. 

Associations of Catfish Farmers in the study area should focus its training, 

workshops and seminars more on how members could have easy access to 

land, feeds at affordable rate and sources of fund at minimal interest rate. The 

extension agent to farmer coverage needs to be improved upon, so that regular 

and prompt visits could be made to fish farmers in order to intensify the 

adoption of improved fish technology. Government should encourage the fish 

farmers by providing for them credit facilities at minimal interest rate, 

subsidized costs of improved fish feeds and fingerlings, and other improved 

fish production technology, thereby increasing their productivity. Fish 

farming in the area is male dominated. Females need to be encouraged to 

participate in fish farming in the area as a means of augmenting their income 

and improving their standard of living. 
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