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ABSTRACT 
 

The study analyzed the use of fish farming technologies by fadama III fish  farmers in Imo State. The 

specific objectives included to: describe the socioeconomic characteristics of fish farmers under 

Fadama III  in the state; identify sources of information of the fishery technologies to the farmers; 

ascertain the fishery technologies used under the Fadama III in the study area; determine the level of 

use of fishery technologies in Imo State; determine effects of use of fishery technologies on the fish 

farmers and identify the constraints to the use of the fishery technologies experienced by farmers. Data 

were collected using validated questionnaire from 99 Fadama III fish farmers selected through 

purposive sampling technique. Descriptive and inferential statistical tools, such as frequency counts, 

percentages, mean scores, Ordinary least square (OLS) regression model, Z-test and Analysis of 

variance (ANOVA) test were used to analyze the data. Results showed that majority (78.78%) of the 

farmers were male with a mean age 49 years. The average monthly income of the fish farmers was 25, 

565 Naira. From the result, extension agents were the major source of information to the farmers.  

Results also revealed level of use of fishery technologies, only plastic tanks(X =2.72) and foreign 

formulated feed (X = 3.02) were highly used. Out of the eleven effects listed, ten were agreed to be 

effective only one was not agreed to be effective.  The result further showed the existence of 

significant relationship (R
2 

= 0.64) between socio-economic characteristics of the farmers and use of 

fish farming technologies. Result equally revealed that male and female fish farmers differed in level 

of use of fish farming technologies Z-cal =2.84 and Z-tab =1.98. Result also showed significant 

difference in the level of use of fish farming technologies in the three agricultural zones of Imo state. 

Amongst the perceived challenges of the use of fish farming technologies by Fadama III fish farmers, 

inadequate finance (84.8%), poor marketing infrastructure (68.6%), high cost of foreign formulated 

feeds (55.5%) and poor access to improved fingerlings (52.5%) were indicated. It was recommended 

that the farmers should be encouraged to form and belong to cooperative societies for faster spread and 

access to fishery innovations and access to credit/loan facilities.  

 

KEY WORDS: Analysis, use, fish farming technologies, Fadama III, Nigeria. 
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CHAPTER ONE 

     INTRODUCTION  

1.1 Background of the Study 

Food security and health are closely intertwined, and deviations from a healthy diet, for any reason or 

cause can lead to malnutrition and hunger (F.A.O, 2008). Insufficient dietary protein is one of the 

major nutritional problems facing developing countries including Nigeria, leading to incidents of 

malnutrition, diseases and deaths. For instance, the per capita consumption of animal protein in the 

country has been put at 5gm per day (Ahmed et al., 2007). This is a far cry from Food and Agricultural 

Organization’s (FAO) recommended level of 35gm per day (Afolami and Oladimeji, 2003). This is 

further compounded by high poverty level in developing countries which denies people the purchasing 

power to provide for themselves and families adequate nutrition.  

The relative potential of fish as a major source of essential amino acids and its economic 

values made it a solution to the protein and income needs of the people, especially the resource-poor 

farmers, thus, bringing home the idea of culturing fish at the farmer’s homestead. Fish production is 

not only important as a source of rich protein but it can be also used to bring about institutional 

changes (Nwachukwu and Onuegbu, 2007). These changes can offer access to production assets and 

resources, which can help to empower the poor and directly promote their livelihood (Obiekezie, 

1999). According to Omitoyin (2007), the aim of fish culture principally is to produce quality fish 

food for human consumption. It is also to enhance culture-based fishery for providing enough 

fingerlings for re-stocking open waters like natural and artificial lakes, reservoirs and running streams 

in order to prevent the extinction of commercially important species of fish especially when and where 

there is over- exploitation.    

In Nigeria, the role of fish farming in achieving household and national food security and 

poverty alleviation cannot be over emphasized (Nzeka, 2011). According to Dauda (2010), national 
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fish demand in Nigeria is 1.85 million metric tons while domestic production is about 0.51 million 

metric tons. Nigeria currently imports about 0.7 million metric tons of frozen fish annually, making it 

the highest importer of frozen fish in the world. In Nigeria, the first trace of fish farming was the 

practice by some missionaries in the early 1920’s in Ilora, Oyo State, where fish was raised to 

supplement the protein intake of pregnant women (Omitoyim, 2007).  

Fish farming is a profitable venture and it is rapidly expanding and improving the farmers’ and 

nation’s income generation. According to Ekwegh (2005), in terms of Gross Domestic Product (GDP), 

the fishery sub-sector has recorded the fastest growth rate in agriculture. Fish alone contributes, on the 

average, 20-25% per capita of animal intake and could be as 80% in coastal and riverrine communities 

(FAO, 2000). The current annual aquaculture production hovers around 500,000 metric tonnes. These 

combined with ever decreasing catch (due to over exploitation) from the capture fisheries have not 

been able to meet the ever-increasing protein demand of the country. Thus the challenge to increased 

protein consumption in Nigeria appears to be more urgent now than ever (Mbanasor, 2002).  

However, with projected population of 143 million people in 2008, the fish demand is 

estimated at 1.09 metric tons, while supply stands at 0.85 metric tons leaving a deficit of 0.24 metric 

tonnes. The projected supply situation of fish between 2008 and 2016 was 1.16 million tonnes while 

demand was 1.36 million tonnes and the deficits was 0.20 million tones (Omitoyin, 2007). This 

necessitated efforts by the government to raise production in order to address the health challenges 

posed by insufficient fish supply and to achieve food security as well as increase income generation. 

This thought was the brainchild of the FADAMA III fish farming subproject which was aimed at 

alleviating the poverty situation among rural people in Nigeria by increasing the income of users of 

rural land and water resources on a sustainable basis (State Fadama Co-Ordination Office [Imo-

SFCO,2009]. 

 Fadama is the Hausa name for irrigable flood plains and low–lying area or a large part 

underlay by shallow aquifers and found along Nigeria’s river system  Blench and Ingawa, 2004). 

defined fadama as river valley areas which are seasonally flooded or have high water tables for all or a 
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large part of the year. Fadama also refers to a seasonally flooded area used for farming during the dry 

season. Fadama are typically waterlogged during the rainy season but retain moisture during the dry 

season. The areas are considered to have high potentials for economic development through 

appropriate investment in infrastructure, household assets and technical assistance. When Fadama 

spread out over a large area, they are often called “wet lands”. The Ramsar convention in Iran of 1971 

defined wetlands as areas of marsh, fen, peat or water, whether natural or artificial, permanent or 

temporary, with water that is static or flowing, fresh, brackish or salt, including areas of marine water, 

the depth of which at low tide does not exceed six metres. In addition, these are human made wetlands 

such as fish and shrimp ponds, farms ponds, irrigated agricultural lands, salt pens, reservoirs, gravel 

pits, sewage farms and canals (Banazuk, 2004). 

Consequently, the National Fadama Development Programme (NFDP) was designed to assist 

some states of the federation through the World Bank supported Agricultural Development 

Programme (ADP). It financed the provision of shallow tube well in Fadama lands for small-scale 

irrigation, simplifying drilling technologies for shallow tube wells, constructing Fadama infrastructure, 

organizing Fadama farmers for irrigation management, cost recovery and better access to credit, 

marketing and other equipment. (Ayanwale and Alimi, 2004). Fadama (phase I of the National 

Fadama Development Project) was implemented during the period of 1993-1999. It focused on crop 

production and largely neglected support of post-production activities such as commodity processing, 

storage and marketing. The emphasis of Fadama I was on providing boreholes and pumps to crop 

farmers through simple credit arrangement aimed at boosting aggregate crop output. Fadama I worked 

with Fadama Users Associations, which the states used mainly to recover loans and to decide on water 

infrastructure locations. 

Fadama II was first implemented in 2005 and operated in 12 states, 10 of which were Fadama I 

states (Bauchi, Kebbi, Niger, Benue, Taraba, the Federal Capital Territary (FCT), Ogun, Oyo,Lagos 

and Abia). The other two were Adamawa and Gombe. Fadama II addressed the short-comings of 

Fadama I by shifting from a top-down and supply-driven public sector development program to the 
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community driven development approach. The design of the Fadama II project met all the key features 

of a community- driven development project (Imo-SFCO, 2009).  

Fadama III is a nation-wide 5 year programme that covers 19 new states and the 12 states that 

participated in the Fadama II project. It also includes six African Development Bank (6 AFDB) states 

Kogi, Kwara, Jigawa, Kastina, Brono and Plateau. In each of the beneficiary states, 20 Local 

Government Areas were picked to participate while 10 Fadama Community Association [FCAs] were 

incorporated into the project from each Local Government. In actual terms, this project targets 2.2 

million rural farming households of approximately 16 million members. This represents over 10% of 

the national population with the target groups including farmers, pastoralists, fisher folks, traders, 

processors, hunter and gatherers as well as the disadvantaged and physically challenged groups. 

Furthermore, vulnerable groups, service providers, private operators and government agencies are also 

among the target population of this project (Imo-SFCO,2009 ). 

Fadama III fishery is a subsidiary of Fadama III. It has duration of 5 years starting from 2009 

to 2013. It was targeted at small- holder male and female fisher folks, the unemployed(widowed, 

widowers, unemployed youths e.tc).Their service is provided through government agencies like ADP, 

private operators, and professionals/semi professional associations operating in the  project with the 

aim of increasing income, rural development and in fish production for human consumption. The 

approach is to achieve, community driven development (CDD), participation of all stakeholders and 

social inclusiveness. Paradigm shift from the supply-driven to demand-driven and move from 

subsistence to commercial agriculture. By increasing their incomes, the project will help reduce rural 

poverty, increase food security and contribute to the achievement of a key Millennium Development 

Goals (MDGs). The project aims at sustainably increasing the incomes of Fadama resources user by 

directly delivering resources to them (fingerlings, feed, money & net). Like other Fadama III sub-

project, Fadama III fishery aimed at increasing fish production through the use of researched fish 

production technologies and provision of advisory services to fish farmers. These technologies 

include:  technology of home/concrete fish pond, use of improved fingerlings, fingerling 
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transportation, floating feed formulation, post harvesting processing. It is essential however, to do an 

analysis of the use of these fisheries technologies extended to the farmers through FADAMA III 

fishery sub-project.  

 1.2 Statement of the Problem 

Technology generation and dissemination are important components of rural transformation programs 

(Blorunduro, 2011). The Nigerian fisheries sub-sector is still hampered by low productivity especially 

in aquaculture, and low output in capture fisheries and post-harvest technologies. This, Dauda (2010) 

supports by reporting that national fish demand in Nigeria is 1.85 million metric tons while domestic 

production is about 0.51 million metric tonnes, consequently making fish importation in the country 

unavoidable.  

Research institutes and universities have made efforts in developing improved technologies to 

find solutions to these problems, yet the level of adoption of the technologies remains low. However, 

proper utilizations of these technologies will improve fish production and reduce malnutrition in the 

country. Also with the continuously expanding world population and the need to produce enough food 

for the present and future generations, it has been established that aquatic resources represent an 

important renewable and sustainable source of food (FMARD, 2011). This is in support of the 

assertion of Davis et al. (2008) that Nigeria spends huge amount of money on fish as the country 

imports over 900,000 metric tons of fish while its domestic fish catch is estimated at 450,000 metric 

tonnes/year. This is due to a combination of various factors among which are, faulty agricultural 

polices, institutional framework and unfavourable socioeconomic environment. To achieve this, 

proper testing and validation of recommendations for the fisher-folks should be considered before 

disseminating the technologies for mass adoption, improvement of various strategies used in 

disseminating improved technologies and proper funding of fisheries extension activities to promote 

adoption. As a source of poverty reduction, long term and significant gains in food supply, income, 

wealth and economic growth can be expected from an effective and integrated fisheries management 
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and efficient analysis of technologies in fish production. Furthermore, fish is recognized as being 

nutritionally superior to other meat that give protein such as beef, pork and chicken, in that it plays 

important role in lowering blood cholesterol level and high blood pressure. (Omotayo, 2007) 

Access to accurate and adequate information on fish production technologies by farmers is 

essential for increased fish production. The technologies used by most Nigerian fish farmers are 

relatively simple, often based on small modifications that improve the growth and survival rates of the 

target species, e.g. improving food, seeds, oxygen levels and protection from predators. Therefore, 

more effort is needed for domestic production through fish culture to save huge amount of money 

being spent on fish importation by government. There is a problem of decline in the catch per unit 

effort on capture fisheries due to over fishing in our lakes, rivers, streams, ocean, etc. To close the 

wide gap existing between the demand and supply of fish in Nigeria, the country cannot solely depend 

on capture fisheries alone or fish importation but should develop other fish production techniques such 

as fish culture technologies. Therefore, encouraging massive and adequate use of fish culture 

technologies that would contribute to increased fish production and supply is necessary. 

There are problems of fish farming in the area of study including scarcity of improved 

fingerlings, high cost of fish feed, high cost of fish and construction among others. The question of 

hunger and poverty reduction has been a serious problem facing Nigeria (Ofoh, 2008). However 

previous studies and existing literature in agriculture have not focused on analysis of the use of fish 

farming technologies by FADAMA III farmers. This research work was designed to analyze these 

fishery technologies by providing answers to the following research questions: 

i. What are the socio-economic characteristics of fish farmers under FADAMA III in the study 

area? 

ii. What are the sources of information of the fisheries technologies to the farmers? 

iii. What are the fishery technologies used by FADAMA III farmers in the study area? 

iv. What are the levels of use of fishery technologies in the study area? 
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v. What are the effects of the of fishery technologies on the fish farmers? 

vi. What are constraints to the use of fishery technologies by the farmers?  

1.3 Objectives of the Study 

The broad objective of this study was to analyze the use of fish farming technologies by Fadama 

III fisheries farmers in Imo State, Nigeria. The specific objectives included to: 

1. describe the socio-economic characteristics of fish farmers under Fadama III in the state 

2. identify sources of information of the fishery technologies available to the farmers, 

      3    ascertain the fishery technologies used under the Fadama III in the study area, 

      4    determine the level of use of fishery technologies. 

      5 determine effects of use of fishery technologies on the Fish Farmers, and 

     6. Identify constraints to the use of fishery technologies by farmers.  

1.4 Hypotheses of the Study 

The following null hypotheses were tested : 

HO: The socio-economic characteristics of the FADAMA III fish farmers have no significant 

relationship with their level of use of fish farming technologies. 

HO: There is no significant difference between the level of the use of Fish farming technologies by 

male and female fish farmers of the Fadama III. 

HO: There is no significant difference in the level of use of fish farming technologies by farmers in 

three (3) agricultural zones of Imo State. 

1.5 Significance of the Study 

 According to the Food and Agriculture Organization of the United Nations (FAO, 2006) there 

is a huge supply demand gap for fish and fishery products in Nigeria. Due to this increased demand for 

fish protein, it has become necessary to produce enough fish to meet up the demand. This can only be 

achieved by increasing the production of fish by using fish farming technologies. 

  This study will help fish farmers in the study area to have proper information on each of the 

technologies and how to use them to minimize cost of production. The result of this study will be used 
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to fill the gaps in knowledge in the study area. This will provide information in the area of 

effectiveness of fish technologies to fish farmers in their fish production. The result will be a veritable 

tool for the provision of information on the effectiveness of use of   fishery technologies on income 

level of people.  In Nigeria, fish represents one of the cheapest and readily available sources of animal 

protein (Donald et al., 2013). The study will provide information on overall performance of Fadama 

III fish farmers in the study area. 

The result of the study will therefore benefit both the rural and urban people by increasing their 

incomes, help to reduce rural poverty, increase food security and create employment and contribute to 

the achievement of a key millennium Development Goals (MDG). Specifically, the project aims at 

sustainably increasing the incomes of members of Fadama III fishery sub-project and fish farmers in 

Imo state. This would be a major input in knowledge as effectiveness and efficiency of the 

technologies will be brought to the fore.  

The findings of this study will be beneficial to Imo state Agricultural Development Program 

(ADP) in the bid to determine the level of use of these fish technologies by Fadama III. Hence this will 

reveal the strength and weaknesses of Fadama III fish farmers. The result of this research work will be 

very useful to researchers in future and will equally add to existing literature. It will provide important 

information to students, and lecturers. The result from the study will importantly act as information 

bank to the followings; Ministry of Agriculture and Non-Governmental Organisations. Fish farmers in 

general will benefit from the result of the research. This study will also serve as a source of useful 

information for extension administration in the planning and provision of solutions to the problems 

that hamper the effective usage of fisheries technologies in Nigeria.  

Information obtained from the study will help us identify the technology that are useful and 

advantageous to the farmers. It will also help in isolating major constraints in the usage of the 

technologies. This study will contribute and bring additional knowledge on fish farming in Nigeria. 
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CHAPTER TWO 

       LITERATURE REVIEW 

The literature was reviewed based on the following subheadings: 

 Conceptual review 

 Fadama 

 Theoretical review  

 Conceptual framework 

 

2.1 Conceptual Review 

Fish farming is the art of growing fish in ponds where they are fed and harvested when they 

attain the right size for consumption (FAO, 1986). It is the use of full complements of culture 

techniques, which include scientific pond design, fertilizations, supplementary feeding or only feeding 

without fertilization, full measure of stock manipulation, disease control, scientific harvesting, high 

level inputs and high rates of production. It is a branch of aquaculture that involves the culturing of 

fish in a scientifically controlled water environment for the purpose of maximizing production through 

the exploitation of water resources and consequently increases in protein production of the population. 

(Donald et al 2013).        Aquaculture has been 

defined by (Welcome, 1996) as the farming of aquatic organisms including fish, crustaceans,T 

mollusis and aquatic plants. He sees farming as a form of intervention in the rearing process to 

enhance production. Such intervention includes regular stocking, feeding and protection from 

predators. He went on to say that it implies individual or corporate ownership of the stock being 

cultivated. He differentiated aquaculture from harvest fisheries by the fact that aquatic organisms are 

harvested by individual or corporate – body which is on them throughout the rearing period. While 

harvest fishery are exploited by the public as a common property resource with or without appropriate 

licenses. Welcome (1996) however expressed the difficulty in drawing a line between the two. But 
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Crispoidi (1992) clarifies the differences where he said that with even only, minimal input into the 

rearing process may qualify as aquaculture. A branch of aquaculture dealing with fish is called pisci-

culture or fish culture (Otubusin, 1987). Defined fish farming as a practice of raising fish in an 

enclosed body or water such as ponds which can be concrete or earthen ponds that houses fish in such 

a way that they cannot escape and at the same time allow for feeding, growth, breeding and harvesting 

in a well planned way. As the act of rearing fish in enclosed water body under controlled conditions 

that aid their growth for human consumption. Otubusin (1987) further explained aquaculture as the 

rearing of aquatic organisms under controlled or semi-controlled conditions. In simple terms, 

aquaculture is underwater agriculture. 

2.1.2 Fish Farming  

Artisanal fisheries: these involve the fishermen who operate in small crafts such as canoes, 

boats (motorized and non-motorized) within the first 20kilometre into the sea and in land waters. They 

are scattered all over the coastal states of Nigeria, Lagos, Ogun, Ondo, Rivers, Bayelsa, Akwa-Ibom, 

and Cross-River. They are the highest contributor to fish production in Nigeria accounting for up to 

65% of fish production. Artisanal fishing engages about 1,319,596 and 963,696 full-time and part-time 

fishermen and their families respectively (Obiekezie, 1999). 

The section includes the coastline marine fishery, brackish water/lagoon fishery and fresh 

water capture fishery. They are mainly involved and characterized by subsistence fishing, remoteness 

and difficulty of access, outdated fishing gears and crafts. Facilities for handling, processing and 

marketing their products are in poor state. Credit facilities are also poor. The general lack of socio-

economic infrastructure in these remote areas compound their human and income poverty situation. 

This group thus presents the best targets for programmes aimed at poverty alleviation to achieve food 

security.  

Fishes in natural water are aquatic being that are free gift of nature to mankind. They breed, 

multiply in natural water through natural method of pro-recreation. But due to population increase the 

demand and supply of captured fishery outweighed the rate at which capture fish grow to meet human 
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demand. To enhance this ugly trend, culture based fishery provide enough fingerlings for re-stocking 

open waters like natural and artificial lakes, reservoirs and running streams in order to prevent the 

extinction of commercially important species of fish especially when and where there is over-

exploitation. 

The practice of fish farming developed out of human desire to control with ease the amount 

and availability of fish at a given period of time and depending on the environment under which fish 

production is desired. Several approaches can be used. Some of these approaches include Ranch, Pond 

and Cage Cultures. For the purposes of this study, we are going to concentrate on pond approach. 

2.1.3 Soil testing 

a. Site selection for pond construction. Visual survey of the land where you want to site the pond 

should be carried out. The land should not be undulating rather it should be sloppy. Also make 

sure that there is perennial source of water. (Wikipedia undated) 

b. Soil Test: Carryout soil analysis of the soil to make sure it contains good quality clay. If the 

soil test kit is not available, apply the following alternative tests. 

i. Dig a hole on the site of about 1m deep. Fill it with water and observe after 24 hours. If 

the water dries up completely, the soil lacks clay. 

ii. Hold a sample of the soil on your palm, press it hard with your palm and release your 

palm, if moulded soil scatters immediately after release of palm, it lacks clay. Then the 

only option may be to apply concrete flooring, which is very expensive. (Wikipedia 

undated) 

c. Water Test: Consideration should be given to the source of water to the pond-tap, borehole, 

stream, river, lake, fide, etc. If the source of water is natural, it could be harness by 

constructing a dam across the stream/river. The physical, chemical and biological 

characteristics of the water should be tested, eg. If the dissolved oxygen content of the water is 

below 4gml, growth of the fish will be impaired. Besides, the optimum pH is 6-9 alkaline. 

2.1.4 Pond Construction 
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a. Clearing and Stumping: The site must be cleared of all vegetation stumps and roots must be 

uprooted and removed. Remove the top soil all along the base of dyke/dam. This is to ensure 

that decayed vegetation and roots are not buried underneath, as this would leave holes in the 

dyke and constitute sources of seepage in future. Lay out the profile by measuring out the 

dimensions of the pond usually rectangular (ABCD) and connect the pegs with rope. 

(Wikipedia undated) 

b. Digging the Core Trench: 

The trench runs through the core-bund and measures at least 1 meter deep and 1 meter wide. 

When the soil is either sandy, rocky or of other poor quality, trench should be deeper. 

c. Filling the Core Trench: 

This is done with good quality clay soil. The clay soil could be imported if necessary. The 

filling should be raised to about 61cm above the floor. 

d. Filling the embankment bond: 

After the (slope) core trench has been filled, the next job will be that of filling the 

embankment. Good quality soil devoid of any rotten vegetation roots or sticks is used. The 

slope of the bond must correspond with the shape of the profile. 

e. Digging the Pond: (Provide inner and outer slope) 

The inner pegs and the outer pegs will measure about a foot (30cm) on both sides of the core-

trench construct the inside slope of 1:2-1:3 and the outer slope of 1:1-1:2 with either human 

labour or machine. 

f. Ramming: 

Ramming is a very important aspect. The pond must be rammed in order to give the dam 

compactness and compression it requires to remain water tight. Spaces will be left open for the 

installation of both the monk and sluice gate. Plant grass to counter erosion when bunds have 

been completed. 

g. Installation of Water Control Devices: 
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Care must be taken when deciding the location of monk and sluice gate. The monk-out let is 

fitted at the lowest portion of the pond bottom from where water can effectively flow out of the 

pond. The water inlet sluice gate (or inlet pipes) is placed at least 15cm higher than the pond 

surface to facilitate in flow of water. The bottom of the pond should slope gradually from the 

inlet towards the outlet otherwise, water cannot drain out completely and harvest or cropping 

would be very difficult. Pvt pipes are preferable to iron pipes that rust in the presence of water 

and oxygen. (Bolorunduro 1993) 

A fish pond is a continued body of water where fish are raised under controlled conditions. It 

could be earthen or concrete (Omitoyin, 2007). He further categorized ponds as follows: 

a. Excavated earthen pond 

b. Embankment earthen pond 

c. Concrete: 

Excavated pond is constructed by digging out the soil. It is usually constructed on relatively 

flat terrains while embankment pond is constructed by building up walls or dam across a stream or 

water course. Both are usually built in areas where land slopes range from gentle to moderately steep 

and where stream valleys are depressed to permit water storage to a considerable depth. In 

construction of earthen ponds, once a suitable side has been chosen, the next thing to do is to decide 

on the size of the pond. Usually, a small pond of 0.1 – 0.5ha is ideal for fish culture. This is because 

small ponds are easier to construct, manage and harvest.  

The following steps are required: 

i    Clear the area of all vegetation 

    ii    Mark the area for excavation with stakes 

    iii   Demarcate the base of the pond by pegging at a distance of 3.5m -5m    

          within the first marked areas as shown in figures 2 and 3 depending on     

          the size of the pond under construction. 

   Iv    Mark out the water inlet and outlet 
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   V    Start digging from the highest pond inside the inner marked stakes. 

The topsoil which is rich in organic matter should be completely removed and heaped aside, while the 

wall should be built using good materials such as clay or silt clay. The wall should be compacted at 

every 15-20cm layer using wood with that or round surface (if construction is manual) if a bulldozer is 

used, compaction is ensured by moving on the embankment several times as soil is pilled. The pond 

bottom should slope gently towards the drain with a minimum depth of 1m and maximum of 1.5m. A 

slope of 1:1, 2:1 or 3:1 is recommended depending on the nature of the soil. To fix the drainage pipe at 

the area marked for outlet, cut a trench of about 0.5m wide on the embankment and fix the drainage 

pipe which could be pvc or concrete pipe 6 or 9 wide with a form down system or control gauge. Once 

construction of the pond is completed it should be grassed properly with bahama grass to prevent 

erosion and washing away of the embankment.  

In the construction of concrete pond, the culture of fish in concrete ponds is now a common 

practice in Nigeria. Several hundreds of homestead fish farmers operate in concrete pond, made from 

blocks, plain concrete slabs or reinforced concrete (Omitoyin, 2007).  

It involves: 

 i       Clearing of Proposed site 

 ii      Setting out which involves pegging and lining with rope 

iii      Stripping of soil to form basement 

iv       Blinding with cement mortar, setting of blocks and filling of block holes    

         with concrete or making 4-6 plain. Concrete slab or reinforced concrete    

         and finally 

v        Placement of water outlet and inlet pipes and plaster pond. 

2.1.5 Water re-circulation aquaculture system 

A re-circulation aquaculture system is a production system that re-circulates the waster  needed 

for this production system that is for ponds or concrete tanks. There is also complete environmental 

control of the system and there is all year availability of controlled harvested fish. This system of fish 
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culture is very new in Nigeria and accountss for less than 10% of culture practices. The system is 

usually composed of four components which include: The culture chamber, primary setting unit, 

biological fitter and the secondary setting chamber. Production in a re-circulation aquaculture system 

varies considerably and usually depends on the type of system used. 

Pond Preparation  

i. Liming: After the construction, the next step would be to lime the pond especially if the soil is 

acidic, which may increase the acidity of the water i.e when the pond is flooded. Many soils in Africa 

are acidic and thus deficient in calcium . Liming helps to reduce  turgidity of the pond, helps to release 

valuable bound nutrients in the soil and fertilizers for plankton formation and kills undesirable 

organisms in the pond bottom. The next effect of changes in water quality following liming is to 

increase phytoplankton productivity, which in turn leads   to increased fish production. The rate of 

lime application is determined by the acid level of the soil (Boud and Tucker 1998). 

The major types of lime used in pond include quick lime (CaO), agricultural lime (Ca (OH)2) 

ground lime stone (CaCo3) and calcium cyanide (Ca(CN)2). Lime can be applied by broad casting 

powder lime over the entire pond area, wearing gloves to protect your hand. 

ii. Flooding: Flood the pond one or two weeks after lime application. The level of water is 

monitored for two weeks or more to ensure there is no serious seepage before fertilization and 

stocking. 

iii. Fertilization: Pond fertilization means the addition of fertilizers to a fish pond. Apart from 

artificial feeding, fertilization provides the best meaning of increasing fish production in ponds. 

Fertilizers increase production indirectly by increasing the quantity of natural foods in water. They 

also act directly on bottom mud to release nutrients there into solution for use by plants. Phosphorus, 

potassium and nitrogen are generally found in minimum quantities in ponds, and there is the need to 

apply fertilizers in the form of cassava/yam peals, compost from vegetables, brewers waste, cattle and 

poultry waste and decaying animals. Organic fertilizers increase plankton production, carbon-dioxide 

for photosynthesis but deplete oxygen in water. The in organic fertilizer include triple super 
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phosphate, ammonium phosphate, etc and other fertilizers that contain phosphorus, nitrogen, calcium 

potassium and fluorine (Boud et al, 1998). 

The inorganic fertilizers increase plankton production, control mosquitoes in ponds, helps to 

sterilize ponds, and are readily available in the market. It can be dissolved in water and spread in pond 

water. The organic fertilizers can be heaped at the corners of the ponds or bags of measured quantities 

can be lowered into the water with strings. 

Rate: The inorganic fertilizers are applied at the rate of 120-150kg1ha of super phosphates monthly, 

150-200kg1ha of Ammonium phosphates monthly and urea 80kg1ha monthly. 

For organic fertilizer, 100-200kg1ha of poultry droping , 500-1500kg1ha of pig dung and cattle 

dung 500-1000kg1ha. Stocking of fish could be done in a month after fertilization when enough 

plankton must have been generated. 

The act of putting fish fingerlings or seeds into the pond to grow is stocking. Fish fingerlings 

are stocked either by number or weight per hectare depending on the management intensity. Fishes are 

stocked according to pond area and the possibility of feeding and fertilization. The qualities of a good 

culturable fish species include fast growth, resistance to diseases, and tolerance to poor water quality, 

popular and marketable within the community, low cost of production and easy to be captured. 

The stocking rates in monoculture include: 

1. Tilapia spp 10,000 – 15000 fingerlings/ha 

2. Mugil spp 10,000 – 20,000 fingerlings/ha 

3. Claris 15,000 – 20,000 fingerlings/ha 

4. Chrysichithys 7,000 – 8,000 fingerlings/ha 

The polyculture is stocked at the following ratios: 

i. Chris + Tilapia   1:3 

ii. Cyprinus Car Pio + Tilapia  1:3 

iii. Tilapia + Mullet   1:2 

iv. Tilapia + Mullet + Chrysichithys 10:4:1 
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Plastics, basins, gourds, pots and cans can be used to transport hard fingerlings over short 

distances, while polythene bags containing O2 are used for transportation for longer distances. Aerated 

fibre glass tanks are used to transport large number of fingerlings. Fingerlings should be transported in 

cool weather and stocking should be done in the morning or evening. Ice block is used inside the 

polythene to lower the temperature. 

Methods of Stocking 

i. Place the polythene bag containing the fish fingerlings into the pond unopened. 

ii. Leave it for 30 minutes to condition the fish. 

iii. Carefully open the bag. 

iv. Let the pond water gradually mix with water in the polythene bag containing the fingerlings. 

Let out the fingerlings gently and allow them to swim off or if the fingerlings are from a 

nearby or from a fingerlings agent who delivers with van. 

 a. Collect water from the fish agent into your bucket. 

 b. Collect your fingerlings into the bucket of water 

c. Add water from your pond into the bucket gradually to mix with water in your bucket. 

d. Lower the bucket half way into the pond gently. Tilt it to the side. 

e. Allow pond water to gradually enter and mix witch water in the bucket. 

f. Allow fingerlings to gradually swim out by themselves. 

Feeding: 

This is supplying the fish with additional or artificial food. It is food that is not natural or 

grown in the pond. Feeding is a more direct and efficient way of increasing the food available to the 

fish than fertilization. Feeding increases productivity. 

Feeding Regime: 

Feed fish 5-6 days in a week. This gives the fish time to eat up most of the left over’s in the culture 

system. This practice helps to reduce feed wastage and avoid polluting the pond water. Daily feed 
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should be split into 2-3 and feed as such daily. Feeding rate is 3-5% body weight of the fish. Feed 

twice daily morning and evening. 

Feeding Method: 

Feeding may be evenly distributed in the pond by broadcasting. A selected site may be chosen for 

regular feedings. 

2.1.6  Fish Harvesting or Cropping 

This is the collection of fish from the ponds and could be harvested totally or partially. Total 

harvesting in single sized stocking is done by total draining of the pond water while in multi-size 

stocking partial harvesting is done by the use of drag or seine net. 

Avoid feeding fish 1 - 2 days before harvest to avoid deterioration after harvest or regurgitation: 

- Get ready all harvesting and holding facilities 

- Cropping procedure should cause minimum damage to the fish. 

2.1.7 Fish Preservation 

Fish is highly perishable and creates additional problem to the farmer after harvest if not well 

preserved. Fish can be preserved in deep freezers where electricity is available or you build a chilling 

tank, in the form so that you fill the tank with ice block Fish could be persevered through smoking. 

There are different methods of smoking fish. You could smoke fish through the following: Electric 

Ovum, Charcoal Ovum.  

2.1.8   Types of Culture System 

There are two types of fish production systems based on the numbers of species cultured in Nigeria. 

These are monoculture and poly-culture. Both could, however be practiced at the intensive, semi-

intensive or extensive levels and could be integrated with other forms of agriculture. (Omitoyin, 

2007). 

The advantages of Monoculture: 

i. It enables the farmer to get to know his fish very well. 
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ii. It helps the farmer to be able to make feed that will meet the nutrient requirements of his fish, 

especially in an intensive culture system where feed is used extensively. 

iii. It enables fish of different ages to be stocked in the same pond and selective harvesting can be 

carried out, thus helping the farmer to produce fish all year round. 

Disadvantage of Monoculture: 

i. If there is an outbreak of disease or parasite infection, all the fish can be wiped out at the same 

time if adequate treatment is not given on time. 

Poly-culture: 

This is the culture of two or more species of fish in a pond or tank. Example of this is the culture of 

tilapia with catfish or tilapia with Heterotries and catfish or common carp. In this system, natural food 

produced in the pond is better utilized since each fish feeds at a different column. Fish are more 

resistant to disease outbreak since different fish species are susceptible to different diseases. 

(Omitoyin, 2007). 

Advantage: 

i. Poly-Culture is a more productive culture system where a farmer can get three times better 

yield than under monoculture. 

2.1.9  Culture System Based on Technology of Production 

There is a whole range of models with various degrees of technology and intensiveness from 

extensive, semi-intensive and intensive culture system. 

Extensive Culture System: 

This system of aquaculture is characterized by low stocking density, low production, little or 

no nutritional input and low level of investment. Fish depend mainly on natural productivity of the 

pond. 

Semi-Intensive Culture System: 

This is the culture system where fish are stocked at a higher stocking density than the extensive 

system. Stocking density may range from 2-20 fish per M
3
 of water depending on culture facilities. 
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Supplementary feed are provided for the fish. Like commanded ration are fed to the fish. Production 

cost is usually moderate and yield is around 10,000kg/hectare/year. 

- Intensive System 

This is a system where fish are stocked at a high stocking density between 20 fish /m
3
 – 450 

fish /m
3
 depending on level of intensification. Level of intensification could be moderately 

intensive, hyper intensive or ultra-hyper intensive. In this system fish are fed exclusively on a 

nutritionally balanced diet to meet their nutrient requirements. Cost of production is usually 

high with corresponding high yield. 

Integrated Aquaculture: 

Integrated aquaculture is the culture of fish along-side other forms of agriculture. It is a semi-intensive 

forming system where resources are efficiently utilized and re-cycled in order to achieve higher 

production than would have been obtained from a single production system. This culture system was 

first practiced in densely populated Europe and Asia with primarily agriculturally based resources and 

limited access to wild fish stocks. Otubusin, (1994). This is to establish a highly flexible system with 

low external inputs, with various outputs all year round. 

There are various types of integrated aquaculture system practiced all over the world. Eg. fish 

and poultry, fish and piggery, fish and duck, fish and rabbit, fish and vegetable product, fish and 

plantain or banana or pineapple, fish and rice production. 

Advantages of Integrated Aquaculture: 

- It results in optimal utilization of resources, higher return of investment and higher 

productivity. 

- It helps to reduce cost of production as wastes generated from livestock or farm produce are re-

cycled to feed fish, while water and silt from the fish pond can be used to irrigate and fertilize 

crops. 

- It also helps to reduce environmental pollution due to waste conversion and utilization. 
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- It plays a vital role in national economy through production of animal protein and employment 

generation. 

- It increases sources of income and food to formers thereby improving the quality of life and 

alleviating poverty and malnutrition. 

2.1.10  Production System Based on Cultivation Stage 

Fingerling Production: This is production of fingerlings in the hatchery either on a small, medium or 

high scale. Relatively little space is required for hatchery depending on technology involved. Fish 

produced are usually 0.5-3cm in size, however the appropriate size of fingerling is 3-5cm. Fingerlings 

are the major input for successful aquaculture. 

Juvenile Production: This is rearing of fingerling to 7-10m in size. Juveniles are bigger and stronger 

than fingerlings and have a higher survival rate when stocked in ponds. 

Grow-out Production: This is rearing of fish to table size. Sizes of fish usually range from 500gm and 

above depending on culture technology.  

Brood stock Production: Production of brood stock for hatchery operators for reproduction purpose is 

just gaining ground in Nigeria. (Omitoyin, 2007). Fish raised as brood stock are specially selected 

based on specific qualities such as fast growth rate, hardiness and resistance to disease. Brood stocks 

are raised on special diets that will enhance not only growth but also egg quality and semen 

production. Feeding rate is controlled to prevent excessive fat accumulation. 

Pond Maintenance: 

1. Check dams regularly for repairs of cracks and holes. 

2. Plant and maintain grass on the dam. 

3. Weeding: Ensure regular removal of weeds. It is necessary that some weeds should grow in 

water to form cover and ground for spawning, but when water covers the weeds, they 

constitute a problem because they utilize the oxygen of the water.   

Occasional Draining: 
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Usually once a year, the pond should be completely drained, the bottom exposed to sunlight, the 

sediments are removed as well as pieces of stones and wood thrown in by children. Exposure of pond 

bottom helps to release some of the nutrients locked up in the pond mud. 

 

2.1.11 Aims/need for Fish Farming in Nigeria 

Animal protein sources in Nigeria are obtained from domesticated animals that are often subjected to 

natural disaster. Wild animals are fast becoming extinct but for those conserved within the game 

reserve. On the other hand, over 95% of all fish protein consumed in Nigeria comes from the wild, 

with little or no natural disaster (Iyang, 2001). The history of fishery development in Nigeria indicates 

that the colonial masters took little or no interest in local fish exploitation and development but 

depended on fish importation until the Second World War which led to problem of importation of fish 

in the country. Federal Department of Fisheries (FDF) reported in 1999 that only 50% of fish available 

in Nigeria market were produce locally while the remaining are met by importation amounting to 

about 210 million dollars. 

Food security means that all people at all times have access to the food they need for healthy 

active life. It arises from stable food supplies that are both physically and economically accessible to 

all (UN 2013). Fish culture is generally more economically obtained than other branches of 

agriculture. Animal protein produced from fish pond may exceed the production from agriculture on 

an equal area of land. Waste lands, burrow pit and swamps, which cannot be used for other aspect of 

agriculture are utilized meaningfully and gainfully in aquaculture, (Orji, 2001). That animal protein 

may be produced in ponds and in large quantities is important to national economy especially 

developing countries as Nigeria. The need for fish farming is for the conservation of some fish 

varieties that would have gone into extinction. It is however, cheaper to produce, more reliable and 

afford constant supply of fish. It can be practiced within a living environment and reduces the pressure 

on fishing on natural water and generates rural employment.  

2.1.12 Importance of Fish 
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Fish is an important part of daily diet in many countries and produces nearly ¼ of world’s 

supplies in outward position. Fish proteins are highly digestible (85-95% digestibility) and have a 

favourable taste (Hassan, 2008). It is an important sources of animal protein for a wider section of the 

Nigerian Society. In many countries, fisheries are important source of employment, income and 

foreign exchange. It contributes to the house-hold economy of rural farmers. Fish is a high quality 

food and contains as much as 60% first class protein on dry matter basis. Fish contains all the essential 

amino-acids and has high biological value. It is rich in vitamins and important dietary trace element 

such as zinc, fluorine, selenium, phosphorus and iodine. Fish in many ways is even more nutritious 

than most meat and warm-blooded animals. A well balanced diet from fish and shell fish products 

prevents an over production of the hormone like ecosanoids from essential fatty acids which can result 

in such diseases as arteriosclerosis thrombosis, arthritis and asthma. Fish is rich in poly unsaturated 

fatty acid, which keeps blood cholesterol levels low and reduces the risks of coronary heart disease. 

(Wikipedia undated) Particular interest is now being given to Omega – 3 and Omega – 6 fatty acids in 

accounting for the proven reduced risks of such disease among fish eaters, especially as concerns fatty 

acids (Worldfish Centre, 2008). Another favourable aspect of fish and other aquatic animal compared 

with land animals is that they have a higher percentage of edible flesh hence there is little wastage. An 

interesting feature of fish is its use in condiments and delicacies all over the world. Surprisingly in 

many cases they are used in making fish meats, species such as anchoris sardines, mackerel, etc. 

smoked, salted, canned or fermented are turned into products for which there is no meat substitute. 

Fish liver oil is used in lather industries for making soap and for medicinal purpose. Fish meal, 

cod liver oil fish guano are used by industries for the manufacture of food, livestock feed and fertilizer 

(Ugwu, 1981). The lining of the air bladder of sturgeons is used to serve as an absorbent in the wire 

industry while the skin of some cartilaginous fish are used for leather polish. Further more fish 

farming has not been given the due attention it deserves in the Nigerian economy, this is why the 

impact in the national economy is still rarely significant.  

Types of Fish that are cultured in Nigeria: 
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Typical examples of catfish which could be raised in ponds are Heterobranchus, Clarias, etc. 

Heterobranchus are fairly abundant and can grow up to 20kilo gram (kg) by weight and 1m or more in 

length. Clarias are the best examples of omnivorous fish. Apart from catfish, we have others like 

Tilapia, Heterotis, etc. Tilapia also can grow up to 1.5kg if well manage, however, they are stunted but 

very prolific. Heterotis can grow up to 6kg by weight and 1m in length. They accept supplementary 

feed and can survive for sometimes without food if the pond is well fertilized and managed. They are 

plankton feeders (Herbivorous). 

2.1.13 Evaluation of Fish Culture in Nigeria 

The practice of fish culture is very old. (Huet, 1972) traced the art of fish culture in ponds to the 

Egyptians, the Romans, the people of Indo-Pacific regions and the Chinese. However, the first written 

account of fish culture in ponds was by Freanlai, a Chinese fish farmer in 475 B.C (Chackroff, 1976). 

In Nigeria, the first trace of fish farming was the practice by some missionaries in the early 

1920’s in Ilorin, Oyo State, where fish was raised to supplement the protein intake of pregnant 

women. Conventional fish farming in Nigeria, however, falls into two distinct periods; between 1950 

– 1970 and 1970 – 1992. The first period popularized fish farming while the second phase 

concentrated on expansion and establishment of demonstration fish farms in addition to bold attempts 

at reducing the major constraints for rapid aquaculture development. Between 1951 and 1953, the 

Federal Government of Nigeria under the auspices of the Federal Ministry of Trade and Industries, 

built the first pilot fish farm (about 20ha) in Panyam, Plateau State. In 1954, due to disappointing 

results obtained from the culture of tilapia, common carp (Cyprinus Carpio) was introduced probably 

from Israel and Australia welcome (1988). In 1967, the Federal Government started additional pilot 

fish farms: The Ikoyi fish farm project in Lagos and another in the East which was short-lived due to 

Civil War. 

Fish Seed Multiplication and Training Centres were also set up by the Federal Government 

between 1978 – 1980 in different parts of the country to facilitate fish production in Oyo (South West) 

and Umuna, Okigwe (South East), Panyam (North West) and Mando, Kaduna (North West). The 
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River Basin Development Authorities were also established between 1977 and 1980 and were 

encouraged by the Federal Government to build commercial fish farms and to demonstrate the 

economic viability of aquaculture. In 1986, the Directorate of Foods, Roads, and Rural Infrastructure 

(DFRRI) also popularized fish farming through its activities. 

2.1.14  Concept of Technology in Agriculture 

Ifenkwe, (2013) defined technology as the systematic application of scientific and other organized 

knowledge to practical purposes, and include new ideals inventions, innovations, techniques, methods 

and materials. Agricultural technologies, therefore, include all the materials, techniques, practices and 

innovations used to maximize agricultural production, processing storage and marketing; high yielding 

varieties, mechanization, diseases and pest, control, fertilizers, pesticides and cultural practices. 

(Ifenkwe, 2013) Agricultural technology is the methods of production, which have been developed or 

could be developed with the existing state of scientific knowledge. Technology helps us to do these 

things we need or want to do better. However, using technology that is in appropriate is at best 

wasteful and at worst harmful to people and the environment. A technology contains, among others, 

social, economic and environmental aspects and the cross-cultivation of science. It must work within 

all the limitation of a developing country and must assist in fulfilling the overall aims of that society 

and the specified aims of a development project. Integrating and participation are important in 

technology development. This means that the important target groups such as women, men and youths 

must be brought into the decision making process when a choice of technology is made. Technology 

provides the tools we need to develop the resources around us, satisfy our basic requirement and 

improve our lives. This is why NFDP took it upon them self to develop our irrigable land along 

Nigeria major river system, using different improved agricultural technologies in fish culture . 

Technology is most likely to be appropriate if it meets the following criteria: 

i It is within economic means of a community or individual. 

ii Its manufacture is local, building on local resources, skills and ingenuity.  

iii If it enables people to earn a living and increase their ability to generate income. 
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iv If it leads to self-respect and increased self-reliance. 

v If it uses renewable sources of energy wherever possible. 

vi It fits in with and is adapted to the local, social and cultural environment. 

vii It is not an end in itself but part of real development owned and   

         controlled by the community centre. 

2.1.15 Fish Farming Technologies used by the FADAMA III in Imo State 

Imo State Fadama co-ordination Office (2010) listed fish farming technologies used in the 

State under Fadama III to include: 

1. Concrete pond  

2. Floating fish feed  

3. Use of plastic tanks  

4. Rice and fish cultivation 

5. Use of improved fingerlings 

6. Weed control in fish culture  

7. Occasional drainage in fish culture  

8. Earthen pond 

9. Poly-culture 

10. Locally formulated feed 

11. Use of complementary feed 

12. Smoking and drying 

13. Refrigeration       

a. Concrete Fish Pond - The culture of fish in concrete ponds is now a common practice in 

Nigeria. Several hundreds of homestead fish farmers operate in concrete tanks made from blocks, 

plain concrete slabs or reinforced concrete. 

Construction methods are usually very simple, generally they involve: 
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i Clearing of proposed site. 

ii Setting out which involves pegging and lining. 

iii Striping of soil to form basement. 

iv Blinding with cement mortar, setting of blocks and filling of block holes with concrete or 

making 4-6 plain concrete slab or reinforced concrete. 

v Placement of water outlet and inlet pipes and plastering of tanks. 

Finally, the bottom of the pond should slope gently from the inlet to the outlet, while pond 

depth should not be more than 1.5m at the deepest and 1.0m at the shallow end. The importance of this 

type of pond is that, it is very convenient to the farmer. It could be constructed within residential 

compound and easily managed. The technology of homestead/concrete pond fish farming requires 

little training for anybody that wants to practice it. It does not require much space. 

b Technology of Plastic Tanks in Fishery Production: 

The advent of use of plastic tanks in fish production is a technology that helps even tenants to 

produce fish without disturbing the structure of the soil. 

Plastic Tanks are made of two Different Types: 

         Reinforced Plastic Tanks and     

Non-reinforced Plastic Tanks 

i. Reinforced Plastic Tanks: 

This is a ready fiberglass tank that can be used for rearing fish (Omitoyin, 2007). It can be 

circular or rectangular in shape. It can be easily moved from one place to the other. The 

management is similar to that of a concrete tank. It is, however, more expensive than the 

concrete tank. 

ii. Non-reinforced Plastic Tanks: 

These are ordinary plastic tanks without reinforcement either designed and constructed for 

rearing fish or used for storing water. Stocking density is also high as in reinforced plastic 

tanks. 
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c. Technology of Rice and Fish Culture: 

This technology is practiced in some states in the Northern and Southern part of Nigeria, and it 

is still mostly on a small scale (Omitoyin, 2007). In this system, fish are stocked in rice fields 

that are flooded with water. They depend mainly on insects, worms, vectors of rice and 

supplementary fertilization. Fish that are usually raised are tilapia and catfish which grow fast 

and can withstand high temperatures and low oxygen levels. Culture period is usually 3-4 

months. The production cost for rice in this regard is usually reduced.  

d. Improved Fingerlings 

Fadama III through the help of facilitators gave advisory services to fish farmers of Fadama III 

on the importance of using improved fingerlings in fish culture (Omitoyin,2007). Hence, it is a 

major input for successful fish culture. Improved fingerlings usually have fast growth if they 

are properly managed. Improved fingerlings required clean water and oxygen to perform 

maximally. 

e. Floating Fish Feed . 

This is compounded fish feed produced in form of mash, crumbles or pellets. The pellets can 

be sinking or floating. This can be either complete or supplemental. Complete feed supplies all 

the nutrients required by fish in the right proportion for optimal growth. 

f. Weed control in fish farming:  

In recent years there has been a growing awareness among fish culturists regarding aquatic weed 

problems. Presence of small amount of certain aquatic plants in fish culture waters may be useful at 

times as they have a definite role in the development and maintenance of a balanced community. But 

dense growth of weeds assimilates a large proportion of nutrients in the pond and thus competes with 

fish population, limiting available fish food. They restrict fish movement and interfere with fishing 

operations, besides serving as ideal hunts for predatory fishes and insects etc. The surface cover of 

floating weeds prevents light penetration. Excessive development of algae have also been causing 
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nuisance in cultivated fish ponds and small reservoirs. They even cause fish mortality due to oxygen 

depletion or release of extra-cellular metabolites which are toxic. 

The preventive measures have to be thought of in advance and have to be integrated in the 

general management of water bodies. Some of the common measures considered are deepening on 

pond margins, disilting of old silted ponds, ploughing or burning of marginal weeds and providing 

barriers to entry of floating weeds. 

These aquatic weeds are controlled by the use of chemicals e.g. Copper Sulphate, 2-4-D etc., however, 

the use of chemical requires accurate dose of the chemicals and definite procedures. Any small 

mistake may cause total loss of the stocked fish. But today the problem has been very much simplified 

by the introduction of Grass Carp. In any pond or water body where aquatic weeds are seen it is highly 

recommended to introduce the Grass Carp and it cleans the aquatic weeds biologically within the short 

period. Therefore, it is recommended to use appropriate number of Grass Carp in the pond so that the 

fish production is increased by controlling the aquatic weeds. 

 

 

 

Common carp, Cyprinus carpio 

https://en.wikipedia.org/wiki/Common_carp
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g. Drying and smoking  

Drying and smoking is used to describe any process involving the removal of water from fish or fish 

product by evaporation. It is using heat from the sun and atmospheric air. In recent times, mechanical 

dryers have been introduced, which speed up the drying process considerably making the quality of 

the product acceptable. (Eyo, 2004). 

Mechanical method like, charcoal drum dryer and metal constructed ovum where introduced to them. 

These technologies produce little smoke and more heat during drying, fish dried under this condition is 

usually clean and attractive. 

h. Poly-Culture 

Poly culture is the growing of two or more different species of fish in a pond at same time.  However, 

care should be taken to introduce fingerlings into the pond. Only when it is established that the 

fingerlings of the other species are strong enough to escape predictors. These technology gives higher 

yield, effective use of water space, as it is convenient to combine bottom feeders/dwellers and surface 

or mid water species. Most of the foods in the pond are eating due to difference in tropic levels of 

feeding. (Agbabiaka 2010). The following factors should be considered when practicing poly-culture 

-  compatibility of species involved. 

- Relative growth rate. 

- Carrying capacity of the pond. 

i. Refrigeration  

Fish freezing is a method of fish preservation in which the product is brought into contact with 

refrigerated air or surface in a compartment. During freezing, the temperature falls below that 

of ice (0
0
c) microbial activity is slowed down and as the temperature goes further down to -
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30
0
c most bacteria may die out. (Eyo 2004). Fish is considered properly frozen if after storage 

in the cold store, it cannot be differentiated from fresh fish on thawing. 

j. Complementary feeds   

       These are feed stuff like bread, boiled rice, animal carcass, blood meal and others. 

Fish that is up to table size can be fed with complementary feed in other to reduce cost of production 

and maximize profit. This is usually given to fish when there is financial instability and it is used to 

argument pellete feeds.  

k. Occasional drainage   

Usually once a year, the pond should be completely drained, and the bottom exposed to sunlight. The 

sediments are removed as well as pieces of stones, wood thrown in by children. Exposure of pond 

bottom helps to release some of the nutrients locked up in the pond mud. 

 

L Earthen pond 

Earthen pond is divided into two; 

a) excavated earthen pond 

b) embankment earthen pond. 

Excavated earthen pond is constructed by digging out the soil. It is usually constructed on relatively 

flat terrains while embankment pond is constructed by building up walls or dam across a stream or 

water course. Both are usually built in areas where land slopes range from gentle to moderately steep 

and where stream valleys are depressed to permit water storage to a considerable depth. In 

construction of earthen ponds, once a suitable side has been chosen, the next thing to do is to decide 
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on the size of the pond. Usually, a small pond of 0.1-0.5ha is ideal for fish culture. This is because, 

small ponds are easier to construct, manage and harvest.     

2.1. 16 Contribution of Agricultural Extension in Fish Culture 

Wikipedia (undated) posited that agricultural extension is making agricultural knowledge to reach 

wider but targeted clientele. While Van Den Ban and Hawkins (1996) see extension as the conscious 

use of communication to help people sound opinions and make good decisions. For Obibuaku (1983), 

it is an informal, out-of-school system of education designed to help rural people to satisfy their needs. 

According to Wikipedia (undated) extension is the activities that disseminates research findings and 

advice to farmers on agricultural practices and improve farmers analytical capability and 

communication so as to help them in their decision making related to farming. According to 

Nwachukwu (2013), extension is concerned with conscious effort to help people develop sound and 

rational attitudes and behaviours. From these scholarly definitions of agricultural extension, it is 

however, clear to us that Agricultural extension is the transfer of appropriate technologies and 

production recommendations to the clientele taking into cognizance the interest of the farmer, policy 

maker, private organizations, and the general public. Extension therefore informs, advises, teaches 

farmers about new improved research results and new agricultural techniques and brings feedback to 

research and input agencies. The Agricultural Development Programme (ADP) plays a very strategic 

role in the implementation of the project by providing technical lack and training of service providers. 

The ADP also supported the projects in the area of research and on farm demonstration. The objective 

of this is to help deliver adequate and timely advisory and extension services. 

2.2 What is Fadama? 

Fadama is a Hausa name for irrigable land usually low-lying plains, underlay by shallow 

aquifer (any rock formation containing water in recoverable quantities) found along Nigeria’s major 

river systems (Ingawa, et al.2004). It is now used in the context of the world Bank assisted project and 

it is more like an agricultural diversification programme. The term fadama vary from place to place. In 
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the Southeastern Nigeria predominately Igbos it is called Ude, Ani or Ala-mmiri, or Ala Uro. Fadama 

also is a river valley area which are seasonally flooded or have high water tables for all, or a large part 

of the year. (World Bank 2010), Fadama as a seasonally flooded area used for farming doing the dry 

seasons. is defined as alluvial, lowland formed by erosional and depositional actions of the rivers and 

streams. While World Bank (1992) defines it as encompassing land and water resources that could 

easily be developed for irrigation agriculture. Fadama are typically water logged during the raining 

season but retain moisture during the dry season. The areas are considered to have high potential for 

economic development through appropriate investment in infrastructure, households’ assets and 

technical assistance. When fadama spread out over a larger area, they are often called wetlands. 

The National Fadama Development Programme (NFDP) was designed to assist some States of 

the Federation through the World Bank supported Agricultural Development Programme (ADP). The 

first phase was met to finance the provision of shallow tube wells in Fadama lands for small scale 

irrigation, simplifying drilling technologies for shallow tube wells constructing Fadama infrastructure, 

organizing Fadama farmers for irrigation management, cost recovery and better access to credit, 

marketing and other equipment (Edo, ADP 2000 in Olumese 2004). Fadama 1 (phase 1 of the National 

Fadama Development Project) was implemented during the period of 1993-1999. Fadama 1 was to 

focused on crop production and largely neglected support of post production activities such as 

commodity processing, storage and marketing. The emphasis of Fadama 1 was on providing boreholes 

and pumps to crop farmers through simple credit arrangement aimed at boasting aggregates crop 

output. Fadama I worked with Fadama users associations, which the states used mainly to recover 

loans and to decide on water infrastructure locations. 

Fadama II was first implemented in 2005 and operated in 12 states, 10 of which were Fadama I 

States (Bauchi, Kebbi, Niger, Benue, Taraba, the Federal Capital Territory (FCT) Ogun, Oyo, Abia 

and Lagos). Fadama II addressed the shortcomings of Fadama I by shifting from a top-down and 

supply-driven public sector development programme to the community-driven development approach. 

The design of the Fadama II project met all the key features of a CDD project. Consistent with the 
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CDD approach, project activities was centered on Fadama User Groups (FUG’s) and Fadama 

Community Associations (FCA’s). An FUG comprises Fadama users with a common economic 

interest and is therefore a type of economic interest group. FCAs are the associations of FUG 

operating in a given area. Each FCA designed and oversaw the implementation of a Local 

Development Plan, which is the blueprint of the Fadama II, the development project in the FCA. The 

major productive sectors that Fadama II supports include crops, livestock, agroforestry, fishing and 

fish farming (fish folk). 

Fadama II also supported postproduction activities that are closely linked to the projects 

productive activities. These included agro processing enterprises and rural marketing service 

providers. As part of its targeting strategies, Fadama II provide special preferences to groups of youth, 

women (especially widows) physically challenged persons, the elderly, and people with HIV/AIDS. 

Targeted service sectors supported by the project. Because the Fadama II used CDD approach, 

beneficiaries were given the chance to choose the kind of activities they want to pursue. However, 

there were some activities that the project did not support, such as activities that could lead to 

degradation of natural resources or large scale changes in land use (NFDO, 2005). Under the CDD 

approach of Fadama II, all uses Fadama resources were encouraged to develop participatory and 

socially inclusive local development plans. The twelve (12) states that benefited under the Word Bank 

– assisted aspects of Fadama II were Adamawa, Bauchi, Gombe, FCT, Imo, Kaduna, Kebbi, Lagos, 

Niger, Ogun, Oyo and Taraba. Fadama II was designed to operate for six years (2004 – 2010) with a 

goal of contributing to poverty reduction in Nigeria. 

Actual implementation did not begin until September 2005. However, the project set a target of 

50 percent of male and female of Fadama resource users who benefit from the project – supported 

activities achieving an increase in average real income by at least 20 percent compared with the 

baseline. (SEDO, 2010) 

Strategies in Fadama III Implementation (FRAMEWORK) 
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Fadama III was designed so that the beneficiaries in the participating communities would 

exploit their natural resources covering a diversity of agricultural activities at the up-stream and down-

stream of production. According to SFCO (2011) the Project Development Objective (PDO) of 

Fadama III has some key indicators and targets which include the following: 

1. Increase average real incomes by at least 40% by 2013 for 75% of Fadama User 

households who benefit directly from project-supported activities. 

2. Increase yield of primary agricultural products by 20% for participating households. 

3. Save 10%of net earnings annually from income generating activities of the FUGs with 

effect from year 2. 

4. Physical verification of operations, maintenance and utilization of assets. 

5. Surveys to show that at least 75% of Fadama users are satisfied with community owned 

infrastructure and capital assets acquired through the project. 

Fadama III Project Components 

The Fadama III project was designed to support the financing and implementation of six main 

components that will transfer financial and technical resources to the beneficiary groups 

(SFCO, 2011). The main components are: 

1. Component 1: Capacity Building, Communications and Information support, with the 

following subcomponents: (a) capacity building support for community organizations, 

(b) capacity building for local governments and (c) communications and information 

support. 

2. Component 2: Small-scale Community-owned Infrastructure. The menu of subprojects 

will include: (a) rehabilitation and/or construction of feeder and access roads, culverts 

and small bridges; (b) rural markets; and (c) infrastructure for  sustainable natural 

resource management, including improved conservation of soils and agronomic 

practices, water harvesting techniques, and, where feasible, integration of this 

infrastructure into local/community land-use planning supported under Component 1. 
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In addition, the Project finance: (d) infrastructure that cuts across FCAs and/or LG 

boundaries, including stock routes, pastures and watering points. Funding principles 

will be 90 percent grants and up to 10 percent of the investment costs as counterpart 

contributions (in cash or in materials and labor) from the benefiting communities. 

3. Component 3: Advisory Services and Input Support. Under this Component the Project 

will finance: (a) delivery of advisory services responsive to the needs of Fadama users 

in production, processing, marketing and supply chain management, and (b) input 

support, including training and TA to promote savings schemes within FUGs and to 

develop linkages between farmers’ organizations and financial institutions. 

4. Component 4: Support to the ADPs and Sponsored Research. The Project will provide 

support to the ADPs to carry out the following specific functions: 

i. Support to Advisory Service Providers. 

ii. Quality Assurance of Advisory Services. 

iii. Training of Facilitators. 

iv. Sponsored Research and On-farm Demonstrations. 

v.  Training of Extension Staff. 

5. Component 5: Asset Acquisition for Individual Fadama User Groups 

(FUGs)/Economic Interest Groups (EIGs). 

6. Component 6: Project Management, Monitoring and Evaluation.   

Fadama III is a nationwide 5 years programme that covers 19 new states and the 12 states that 

participated in the FADAMA II Project. It also includes 6 AFDB States. In each of the beneficiary 

state, 20 Local Government Areas are picked to participate while 10 Fadama Community Associations 

(FCAs) are incorporated into the project from each Local Government. In actual terms, this project 

targets 2:2 million rural farming households of approximately 16 million members. This represents 

over 10% of the national population with the target groups, including farmers, pastoralists, fishers 

folks, traders, processors, hunters and gatherers as well as the disadvantaged and physically challenged 
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groups. Furthermore, vulnerable groups, service are also among the target population of this project. 

Looking at it from the socio-economic perspective the involvemet of the above target population for 

job creation, poverty reduction and increased rural economic development. (SFCO, 2010) 

Departing from the Old Concept of Top to Bottom decision marking, the project embraced a 

proactive bottom to top community driven development approach which puts beneficiary community 

and stakeholders in the drivers, seat. Under this concept, projects are identified and implemented by 

communities based on the peculiar needs and demands while the project coordination offices merely 

serve as facilitators put in other words, the project provides supports to FADAMA III activities that 

are related to: 

1. Formation of viable Fadama User Groups (FUGs) and Fadama Community Associations 

(FCAs). 

2. Promotion of Groups-owned productive asset such as Cereal Mills, Rice Mills, Cassava 

Processing Plants, Water Pumps, Ox-drawn implements, mini-tractors and power tillers among 

others. 

3. Provision of input support for production, processing and marketing along the value chain. 

4. Empowering participants with best agricultural practice and advisory services in areas of 

demand. 

5. Rehabilitation of rural infrastructure and construction of feeder and access roads, culverts and 

bridges, rural markets, water points, small earth ponds and dams. 

6. Sustainable land and water management practices and structure. 

7. Creation of form for conflict resolution among Fadama Resources Users. 

8. Support to Agricultural Development Programmes (ADPs) and to help the ADPs build 

agricultural data bank through Monitoring and Evaluation (M & E). 

9. Contribution to National Agricultural Market Information Systems so that farmers can access 

market information nationwide. 
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Added to this is the fact that the project concept revolves around a major departure from 

subsistence to commercial agriculture with its attendant socio-economic benefits to host communities, 

the Local and State levels environments as well as to the nation’s GDP. 

However, the Federal Ministry of Agriculture and Water Resources is the overall body for the 

project execution. The National Fadama Development Office is the coordination agency for 

FADAMA III project nationwide while the State Fadama Coordination Offices in beneficiary states 

oversee activities at the state levels. All the 10 Fadama Community Associations (FCAs) selected 

from each of the 20 Local Governments of the 12 Fadama II and the 19 new FADAMA III states as 

well as the AFDB States are within the project scope and thus quality as participants/beneficiaries. 

(SFCO, 2010) 

As earlier pointed out, a major character of this project is its Demand Driven Decentralized 

Community Decision making approach. To make it much more efficient, effective and successful, five 

innovative features have been embedded in the project and they are as follows: 

The first is the introduction of Capitalization Revolving Fund Scheme Fadama User Equity Fund 

(FUEF). This requires 30% upfront contribution by a beneficiary which qualifies it for 70% matching 

grant for the acquisition of productive assets. A fallout of this innovation is that it also allows the 

setting aside of a percentage of the profit for replacement of the productive assets and saves recovered 

funds in the Revolving Fund Scheme for ownership FCAs and FUGs. 

The second in the innovations is the provision of 50% matching grants on inputs as against 

credit facility. This applies to the first 2 years of the project life. Also 100% matching grant is 

provided to vulnerable groups for the acquisition of inputs as well as productive assets. For the 

vulnerable groups, only 15% repayment of the sum advanced is required from the proceeds of their 

activity. 

Next in the innovations introduced by the project is support to ADP sponsored research and 

on-farm demonstration. The objective of this is to help deliver adequate and timely advisory and 

extension services. 
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In order to help the institutionalization of Community Driven Development process by Local 

Governments as well as to put in place decentralization of decision making at both local and 

community levels, the projects also provides capacity building programmes – most especially to 

participating Local Government Council Staff. The highlight of this innovation can be seen from the 

fact that it is only through efficient capacity building that the entire stakeholders in the project would 

come to appreciate the benefits of the Community Driven Development Approach. (SFCO, 2010) 

Being a Bottom to Top Model, the FDAMA III project comprises of a Small Scale Community 

Owned Infrastructure (SCI) component. In practical terms, community owned facilities are better 

managed, used and protected because every community members has a stake in it. To support his 

concept therefore, the project encourages beneficiary communities to prioritize their needs and prepare 

Local Development Plans for funding for emphasis,  it should be remembered that these grants are 

disbursed only to Fadama Community Associations and in tranches. 

Meanwhile, the actual obje 

ctive of support to these SCIs is to help the communities benefit from Productive Rural 

Infrastructures, provide better systems of marketing of agro pastoral produce and to ensure 

environmental compliance and mitigation measures. In specific terms, the subprojects to be financed 

through the grants provided to Fadama Community Associations (FCAs)   project target the following 

areas: 

A. Rural Roads Rehabilitation or Construction: 

 - Rural Feeder Roads 

 - Fadama Access Roads 

- Small Bridges/Culverts (Single, Double or Multi-ring or Box Type) 

B. Rural Markets: 

- Open or lock-up stalls with VIP latrines for males/females, boreholes; other water 

facilities and drainage. 

C. Small Scale Irrigation Scheme of 1-5 hectares: 
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- Low cost irrigation systems using tube wells or wash bores or perennial streams and 

rivers. 

 - Mini water scheme i.e. borehole/deep well, overhead tank. 

 - Generator/gen house, battery of taps. 

D. Water Harvest Structures such as Small Earth or Rock Filled Dams, Weirs, etc. 

On the whole, the subprojects supported by the project are classified as single FCA subprojects 

which fall within the range of $1,000 to $10,000 and Cross FCA subprojects which cover $10,000 to 

$35,000 (SFCO, 2010) 

 

Financial Plan:2;1 

Table 1: The financial plan for the Fadama phase III for the period of five years  

The World Bank 

Federal Government of Nigeria 

USD 250M 

USD 23M 

55.6% 

5.1% 

State Governments USD 77M 17.1% 

Local Governments USD 40M 8.9% 

Communities USD 60M 13.3% 

Total USD 450M 100% 

Source: Imo state Fadama co-ordination office.2009 

 The project development objective is to sustainability increase the incomes of Fadama Users – 

those who depend directly or indirectly on Fadama resources (farmers, pastoralists, Fisher folks, 

hunters, gatherers and service providers) – through empowering communities to take charge of their 

own development agenda, and by reducing conflict between Fadama users. The project adopted a 

demand – driven approach. In this case, users of Fadama resources were encouraged to develop 

participatory and socially inclusive Local Development Plans (LDPs). The LDPs were the basis for 

support under the project. 
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Direct beneficiaries are the 2 million rural families living in the participating states now 

pursuing their livelihoods in the Fadama lands. These are not only farmers. A significant aim of the 

project design was to ensure that the various Fadama User Groups learn to reach other’s rights to a 

common resource pool which they share and take individual decisions keeping in mind the impact 

such actions may have on others and on the Fadama environment at large. In the past, Fadama use has 

been dominated by sedentary farmers who are the majority group and also the most vocal and 

influential. A primary aim of this project was to ensure that other less dominant Fadama Users (Fisher 

folks, pastoralists) and even marginal Users (hunters, gatherers) were recognized as Fadama Users and 

that their role in maintaining these lands are acknowledged and respected. . Moreover, vulnerable 

subgroups such as widows, elderly, etc were targeted to ensure that they are beneficiaries of project-

funded activities. Such an approach was aimed at avoiding situations of elite capture and conflict 

(formal and informal) – a primary obstacle to the success of the first Fadama Development Project 

(Ingawa, et al. 2004). 

The basic strategy of the project was that of a Community-Driven Development (CDD) 

approach with strong emphasis on stakeholder participation, especially at the community level. 

Facilitators supported under the project helped in organizing the Fadama Community Associations 

(FCAs) and guided them through an intensive process of group decision-making using a range of 

participating techniques, resulting in LDPs. In this manner, the project ensured that every activity 

funded by the project were conceived after informed discussion by the whole community, which 

resulted from consensus building and social inclusiveness (Ingawa et al., 2004). The Community – 

Driven Development (CDD) approach has become a major strategy used by both Government and 

Development Assistance Programme (Gillespie, 2004). The popularity of the CDD approach has been 

propelled by its potential to develop projects and programmes that are sustainable and responsive to 

local priorities, empower local communities to manage and govern their own development 

programmes, and more effectively target poor and vulnerable groups (Gillespie, 2004). Empirical 

evidence of the effectiveness of CDD in achieving these objectives is mixed (Mansuri and Rao, 2004). 
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Among the interesting questions capturing the attention of scholars are the sustainability of donor – 

supported CDD and its effectiveness in targeting the poor and vulnerable. (Onwubiko 2010) observed 

that projects managed by communities were more sustainable than those managed by local 

governments because of better maintenance. However, Mosse, (1997) found that CDD projects that 

lacked external institutional, financial and technical support were not sustainable. 

Targeting the poor has been one of the challenges of development and emergency response 

programmes (Farrington and Slater, 2006). One argument in favour of CDD asserts that it can improve 

targeting because CDD projects make better use of local knowledge to define and identify the targeted 

groups (Mansuri and Rao, 2004). However, there has been mixed empirical evidence concerning the 

effectiveness of targeting using the CDD approach. One review concluded that in heterogeneous 

communities with high social inequality, the performance of CDD projects in targeting has been worse 

than that of externally managed programmes (Conning and Kevane, 2002). However, the review also 

revealed that in egalitarian communities with open and transparent systems of decision making, 

targeting was better with CDD than with development approaches using external project management. 

 

The project designed the following five components to achieve its goal: 

1. Capacity Building: This aims to increase the ability of its beneficiaries to assess their needs, 

participate in planning, and implement and manage economic activities, and to increase the 

capacity of the project coordinators to conduct monitoring and evaluation. Fadama III provides 

capacity building through trained facilitators. In addition, FUG members are trained to 

negotiate and manage contracts and to conduct basic financial analysis. Apart from capacity 

building support to Fadama Community Associations (FCAs) and Fadama User Groups 

(FUGs), the component inculcate skills and know-how in them to enable them to take charge 

of their development agenda. 

2. Rural Infrastructure Investments: The Rural Infrastructure component is responsible for the 

creation of economic infrastructure and local production methods in order to improve the 
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productivity of Fadama User Households. It finances the construction or rehabilitation of 

eligible small-scale infrastructural projects specified as priorities in Local Development Plans 

(LDPs) and also larger subprojects that cut across development plans which are considered 

priorities by the Fadama Community Associations. Such infrastructures include:  feeder roads, 

culvert, drift stock routes, gazing reserve and service centres. Others are market infrastructure 

such as VIP latrine, drainages, boreholes, cold rooms, cooling sheds, rice processing, post 

harvesting and maize processing equipment (Ingawa, et al. 2004). 

3. Productive Asset Acquisition Support: The overall objective of this component is to enhance 

the improvement in Fadama Users’ productivity and income by facilitating the acquisition of 

productive assets by individuals or Fadama User Groups (FUGs) to mobilize their own funds 

and by providing matching grants for income-generating activities (IGAs) to Fadama User 

Groups. The pilot scheme will promote the acquisition of productive assets, and reduce the 

impact of market failures in rural finance sector on the poor Fadama User Groups through 

matching grants.                    A matching grant of seventy percent (70%) will supplement the 

beneficiaries financing share of thirty percent (30%) of cost of the assets (Okonjo, 2005). 

4. Demand-Responsive Advisory Services: This component supports advisory services that will 

enable Fadama Users to adopt output enhancing technologies and more profitable marketing 

practices in their Fadama enterprises. The project finances (a) advisory services that are 

required for new investment activities in Fadama area on request by the User Groups (b) 

advisory services that support ongoing activities by Fadama Users (NFDO, 2007). 

5. Project Management, Monitoring and Evaluation: This lends support to new or existing entities 

and mechanisms at the state and local government levels of government for overall project 

coordination and supervision and would help to strengthen the effectiveness and quality of 

project operations. The monitoring and evaluation subcomponent will measure performance at 

various project milestones and has two components: Management Information Systems (MIS) 

and Impact Evaluations and Beneficiary Assessment. The project will finance consultant 
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services to develop and implement studies to evaluate the impact of the subprojects and 

provide feedback to improve project implementation performance including an impact 

assessment at the midterm and end of the project (Imo SFDO, 2004). 

2.3 Theoretical Framework 

 Diffusion is the process by which an innovation is communicated through certain channels 

over time among the members of a social system (Rogers, 1995). It is a special type of communication 

concerned with the spread of messages that are perceived as new ideas. In today’s world, information 

technologies such as the internet and cell phones- which combine certain aspects of mass media and 

interpersonal channels represent formidable tools of diffusion. It is this “newness” of the idea in the 

message-content of communication that gives diffusion its special character. The diffusion model is 

based on the notion that any innovation introduced into a population spreads gradually through the 

whole population. A diffusion of ideas and innovations results in change. An innovation is an idea, 

practice, or object perceived as new by an individual or other units of adoption (Rogers, 1995). The 

technologies and practices developed through research are innovations.  These may be new varieties of 

crops and plants, new breeds of livestock or fish species, new chemicals and medicines, new technique 

of doing things (Ifenkwen 2013). According to (Rogers, 1995), adoption process is a mental  process 

through which an individual passes from hearing about an innovation to final adoption. The adoption 

of a practice is not a unit act and instantaneous. 

Adoption/diffusion theories 

 Rogers (1995) presented the following adoption/diffusion theories. 

Innovation Decision Process Theory: 

 This theory states that potential adopters of a technology progress over time through five stages 

in the diffusion process. First, they must learn about the innovation (knowledge of) second, they must 

be persuaded of the value of the innovation must of then be implemented   

Individual innovation theory: this theory states that individuals who are risk takers or otherwise 

innovative will adopt an innovation earlier in the continuum of adoption/diffusion. 
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Rate of adoption theory: this theory states that diffusion takes place over time with innovations 

going through a slow, gradual growth period, followed by dramatic and rapid growth, and then a 

gradual stabilization and finally a decline. 

Perceived attributes theory:  this theory says that there are five attributes upon which an innovation 

is judged: that it can be tried out (trialability), that results can be observed (observability), that it has 

an advantage over other innovations or the present circumstance (relative advantage), that it is not 

overly complex to learn or use (Complexity), that it fits in or is compatible with the circumstances into 

which it will be adopted (compatibility). 

Each of the above can be considered in the context of either a top-down or a bottom-up 

adoption/diffusion process and in either macro-level or micro-level form. But there is one other 

adoption/diffusion theory dichotomy that is relevant to the discussion of internet innovation. The 

discussion is between a determinist (developer-based) focus and an instrumentals (adopter-based) one.  

Consequently, focus is on an innovation’s technical characteristics. Successful 

adoption/diffusion is the assumed result of an innovation’s technological superiority. The innovation’s 

developer is viewed as the primary change agent. For instrumentalists the process is evolutionary, and 

the causes of change are in social conditions and human aspirations for change and improvement. 

Thus their focus is on the user (adopter) of a technology and its value as a tool to bring about desired 

change. Human control over the innovation is a key issue, and it is considered essential to understand 

the social context in which it will be used and the function that it will serve. 

 The unified theory of acceptance and use of technology (UTAUT) is a technology acceptance 

model formulated by Venkatesh and others in “User acceptance of information technology:  Toward a 

unified view”. The UTAUT aims to explain user intentions to use an information system and 

subsequent usage behavior. The theory holds that four key constructs: performance expectancy, effort 

expectancy, social influence and facilitating conditions, being the first three direct determinants of 

usage, intention and behavior , and the fourth a direct determinant of user behavior. Gender , age, 
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experience , and voluntaries of use are posited to moderate the impact of the four key constructs on 

usage intention and behavior. 

 

2.4 Conceptual Framework 

This study is based on the premise that fish farming (Culture) is the only alternative means of 

fish for human utilization. As a result of this, Fadama III decided to improve the skill of fish farmers 

in the state with some improved fisheries technologies developed by ADP, research institutes and 

others. They are as follows; home/concrete fish pond, improved fingerlings, fingerling transportation, 

floating feed formation and post harvesting processing. The technologies will on the other hand, help 

fish farmers in the study area to sustainably increase the income of Fadama users (fish farmers). By 

increasing their incomes, the project will help reduce rural poverty, increase food security, create 

employment and contribute to the achievement of the key Millennium Development Goal (MDG).  

It will equally help to reduce insufficient dietary protein which is the major nutritional 

problems facing developing countries including Nigeria. This however leads to incidents of 

malnutrition, diseases and deaths in most of these countries. This work is equally based on the premise 

that agricultural extension which assists people particularly farm people through educational 

procedure in improving their farming methods and techniques, increasing their production efficiency 

and income, improving their level of living and lifting the social and educational standards. Through 

advisory services Fadama III helps to improve fish farmers productivity and livelihood. 
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Independent Variables                              Dependent Variables                      Effects 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: A schema illustrating the analysis of the use of fish farming technologies by fadama III fisheries farmers in Imo State 
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                 Use Level  
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              Technologies 
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- Reduced drudgery in fish production 

etc 

1 
2 

3 

4 

5 



  

48 
 

CHAPTER THREE 

     METHODOLOGY 

3.1 Description of the study Area 

        The study was conducted in Imo State, Nigeria. Imo State is among the five states that 

makeup the South East geopolitical zone of Nigeria. It lies within latitude 4
o
45’N and 7

o
15N’ 

and longitude 6
o
50’E and 7

o
25’E and covers a total land area of about 5100 square kilometers 

(www.imostate.gov.ng). It shares common boundaries with Abia State on the East, Anambra 

State on the North, Rivers State on the South and on the West by Delta State and River Niger. 

Imo State has an estimated population of about 4 million people and an annual population 

growth rate of 3.35 percent (National Bureau of Statistics (NBS), 2010). The State has a high 

population density which varies from 230 persons per square kilometer in Oguta/Egbema 

areas to about 1400 persons per square kilometer in Mbaise, Mbano, Orlu and Mbaitoli areas 

(Federal Republic of Nigeria Official Gazetle, 2007). The population density of Imo State is 

by far higher than the national average which is 166.0 persons per square kilometer (NBS, 

2010), and this has been attributed to the increasing pressure on land, forest and other natural 

resources in the State (www.imostate.gov.ng).  

Imo State has a mean annual rainfall of about 1,740 mm, mean monthly relative 

humidity of 75 percent, minimum temperature of 22.65
o
C, maximum temperature of 31.53

 o
C 

(Okorie et al. 2012). Temperatures are similar all over the state, with the hottest months being 

between January and March. The people are mostly Ibos and practice Christianity as their 

major religion. Imo is divided into three (3) senatorial zones and 27 Local Government 

Areas. The Senatorial zones are, Orlu, Owerri and Okigwe. Imo State is equally divided into 

three agricultural zones, 39 blocks and 326 circles. The major occupations of the people 

include farming, trading, civil service and artisanal employment. The soil is well-drained 

sandy loam and fertile. They engage majorly in the cultivation of food and root crops which 

http://www.imostate.gov.ng/
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include; yam, cassava, cocoyam, maize and plantains. Various types of leafy and fruit 

vegetables are also cultivated. Some families keep livestock either on full time or part time 

basis and the types of livestock kept include; goat, sheep, poultry, snail, rabbit and guinea pig 

while some engage in fish production. The State is endowed with vast mineral resources like 

crude oil, natural gas, lead, zinc, aluminum, etc (www.imostate.gov.ng).  

3.2 Sample and sampling Technique  

The three agricultural zones in the State, Owerri, Orlu and Okigwe were covered in 

this study. The Fadama III fish famers in the state were purposively sampled. This is to 

ensure effective representation and coverage of Fadama III fish farmers from the three 

agricultural zones. In essence, the whole Fadama III fish farmers were sampled for the study. 

Thus, the 108 fadama III fish farmers obtained from Fadama office were the respondents of 

the study.Out of the 108 copies of the questionnaire distributed, only 99  were retrieved and 

used for the analysis. The sample distribution is as shown in Table 1. 
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Table 2; Distribution of fadama III fish farmers in the Imo State by agricultural zones 

and local government areas. 

Zones LGA No of Fish Farmers 

Owerri Agricultural Zone Aboh Mbaise   6 

Ahiazu Mbaise 9 

Mbaitoli  3 

Ngor-Okpala 4 

Owerri North 8 

Owerri West 10 

   

Okigwe Agricultural Zone     Ehime Mbano 1 

Ihitte/Uboma 5 

Isiala Mbano 8 

Obowo 3 

Okigwe 3 

Onuimo 4 

 

 

 

 

Orlu Agricultural Zone      

Isu 7 

Njaba 3 

Nkwere  5 

  

Oguta 4 

Ohaji/Egbema 5 

Orsu 7 

Oru West 8 

Oru East 5 

Total 108 

Source: Imo State Fadama Office, Owerri 2009 
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3.3 Method of Data Collection 

The data for this study were obtained from both primary and secondary sources. Field 

Survey was undertaken  using structured and standardized questionnaire. The questions in the 

questionnaire were based on the objectives of the study,  interview schedule was used to 

complement the questionnaire for illiterate respondents. However, information from 

publications, such as research reports, academic journals, conference proceedings, newspaper 

articles, internet materials, textbooks and annual reports of relevant government ministries, 

departments and agencies made up the sources secondary data. 

3.4         Standardization of the Data Collection Instrument 

Standardization of data helps to control errors in the research instrument. This is to make 

sure the measuring scale is satisfactory, valid and reliable. In order to achieve this, the 

following procedures were adopted to establish the validity and reliability of the test items for 

data collection. 

3.4.1 Estimating Validity 

To ensure that the research instruments measured what they were designed to measure, 

the questionnaire was validated. To achieve this, the jury method of content validity was used 

to ascertain how well they contents sampled the subject under investigation (Akinbile, 2004).  

Here a team of experts in socio-economic surveys/research including some Professors and 

Senior Lecturers from the Department of Agricultural Extension of Federal University of 

Technology, Owerri were requested to independently review the questions and items for 

relevance, clarity and adequacy in eliciting the needed information.  Complex and ambiguous 

questions were determined  and restructured. 
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3.4.2 Estimating Reliability 

The reliability of a measuring instrument refers to the extent to which the instrument 

gives fairly the same results if administered several times under similar conditions. For this 

study, the test-re-test method of estimating reliability was used. Thus, the questionnaire was 

administered to 20 Fadama III Fish Farmers in Anambra State. After one month, the same 

questionnaire was re administered to the 20 Fadama III farmers. The two scores were 

collected at ordinal level. Thus, SPearman’s rho was used to determine the coefficient of 

correlation between the two responses to establish the instrument’s reliability. The coefficient 

was 0.86 which  indicated a high reliability.   

3.5 Measurement of Variables 

Objective One 

Socioeconomic characteristics of the fish farmers.  

The variables measured were: age, sex, marital status, educational level, household, size, 

income level, farm size and occupation. 

i. Age: The respondents were asked to provide their actual ages in years and their 

responses were grouped and used for analysis. 

ii. Sex: The respondents were asked to indicate whether they are male or female, and 

their responses were measured as dummy, male = 1 and female = 0. 

iii. Marital Status: The respondents were asked to indicate whether they are single, 

married, widowed or separated. The responses were scaled; Single = 1, Married = 2, 

Widowed = 3 and Divorced/Separated = 4. 

iv. Educational level: They were asked to indicate the level they attained which was 

recorded as: No formal education = 0, primary education attempted=1, completed 

primary school=2, secondary school attempted=3, completed secondary school=4, 

attempted higher institution =5, completed high education =6  
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v. Membership of any social organizations: They were asked to indicate whether they 

belong to social organizations or not. This was measured as dummy, member = 1, non 

member = 0. 

 vi.   Household size: The respondents were asked to indicate the total number of people   

living under one roof and eating from the same pot with them. Their responses were 

grouped and used for analysis . 

vii. Income level: They were asked to state their average monthly income in Naira from    

fish production. Their responses were used for analysis. 

viii. Farm size: The respondents were asked to indicate their farm size in hectares 

ix. Occupation: the respondents were asked to indicate their primary occupation from the 

list of the possible occupations. 

Objective Two 

Sources of Information: The respondents were asked to indicate from the list of possible 

channels of information available, the one through which they received information on fish 

farming technologies:- 

The possible sources are: 

Agricultural Extension Agent; 

Radio/TV; 

Newspapper 

Friends; and  

Farmer group, etc. 

 Objective Three 

Fishery Technologies used under the Fadama III 

The respondents were asked to indicate from a list of possible fishery technologies, the ones 

they used under the Fadama III in their area.  
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Objective Four 

Level of use of Fish Technology 

The respondents were asked to indicate from a list of Fadama technologies their level of use 

of fishery technologies under Fadama III using a four point Likert-type scale of HU=4, 

MU=3, U=2, NU=1 

Objective Five 

The respondents were asked to indicate from a list of possible effects of the use of the fish 

farming technologies (FFTs) their level of agreement with the effects on a five (5) point 

Likert _type scale of Seriously Agreed = 5, Agreed = 4, undecided =3, disagreed=2, 

Seriously disagreed= 1. 

Objective Six 

Constraints 

The respondents were asked to indicate, among the listed problems, the ones encountered 

using the fish farming technologies by Fadama III farmers. 

3.6 Method of Data Analysis 

The data for this study were analyzed using descriptive and inferential statistical tools. 

Descriptive statistical tools, such as mean, pie chart, frequency table and percentages, were 

used. Also, inferential statistical tools such as analysis of variance, Z-test and ordinary least 

square multiple regression technique were used at 0.05 and 0.01 levels. 

Specifically, for objective 1, 2 and 3, frequency table, percentage, pie chart and mean were 

used to describe and characterize the data. 

For objective 4 (level of use of the FFTs), mean was computed thus 

 

          
   

 
 

Where: 
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  =  the value by which the level of use of fish farming technologies by 

Fadama 111 fishery subproject farmers in Imo State is determined.  

    = frequency of response 

 X      =    nominal value of the rating scale of respond option (3,2,1) 

     = sum of the fish farming technologies  

   = sample size 

The discriminating index was arrived at by dividing the total weights of the scale by the 

number of scales: 

       

 
 

 

     

 
 

      = ≥ 2 Discriminating index 

 

 All items with mean values greater than or equal to 2 were accepted as used and below 

otherwise. 

  

Objective 5 (effects of use of FFTs), mean was also computed. However, the total weights 

of the Likert rating scale were divided by the number of scales to get the discriminating 

index: 

  
           

 
 

  
         

 
 

                   = 3.0 
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All items with mean values greater than or equal to 3.0 were accepted as “effect” while items 

with mean value below 3.0 was considered “no effect”. 

For Hypothesis 1; 

The relationship between the levels of use and socioeconomic characteristics was 

analysed using ordinary least square multiple regression. This was explicitly represented thus; 

Y= F(x1, x2,…x10e) 

Where Y= Level of use of fish farming technologies by Fadama III measured by the  

 weighted mean value of their use of fish farming technologies  

 X1= sex (Dummy, 1=M, 0=F) 

X2 = age (Years) 

X3 = marital status (Dummy; Married=1,Single =0) 

X4 = house hold size (actual number of persons) 

X5 = educational level (dummy, formal education 1, no formal education 0 ) 

X6 = membership of professional organization (Dummy, yes=1, 2= 0) 

X7 = membership status (1 = ordinary member, 2 = regular member, 3 =financial member, 4 

=committee member, 5 =executive member. 

X8 =  farm size (hectare) 

X9 =Primary occupation (1 =civil service, 2 =crop farming, 3 =animal farming, 4 =driving) 

X10 = monthly income from fish (in naira) 

e = error term 
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For Hypothesis 2; 

There is no significant difference between the level of use of FFT by male FF and female FF, 

Z – test statistics was used. 

Z = test was explicitly represented: 

Z   =       X1 - X2 

               S1
2
      S

2
2 

                 
       + 

  
   n1        n2  (Pedhazur, 1999) 

 

Z = the value by which the statistical mean difference of the level of use of FFT 

between male FF and female in Imo State would be judged. 

X1 = Mean score of the level of use of FFT of male FF 

X2 = Mean score of the level of use of FFT of female FF 

δ
1
 = Variance of the level of use of FFT of male FF 

δ
2 

= Variance of the level of use of FFT of Female FF 

n1 = Number of male Fish Farmers 

n2 = Number of Female Fish Farmers 

For Hypothesis 3; 

There is no significant difference in the level of use of fish farming technologies by farmers 

in the three (3) agricultural zones of Imo State, was analyzed using Analysis of Variance ( 

ANOVA). 
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The ANOVA was explicitly represented as.  

 

  
    

    
 

         

         
 

     ∑  

 

   

[ ̅   ̅]   

    ∑ 

  

   

∑ 

 

   

[   
̅̅ ̅̅    ̅]

 
 

F =   Statistical test for differences in mean across the three (3) zones. 

SSB =  Sum of square error (deviation) between the mean level of use of fish farming  

technologies across the three (3) agricultural zone. 

SSW =  Sum of square error (deviation) within the mean level of use of fish farming    

technologies across the three (3) agricultural zones. 

K =  Number of available fish farming technologies in the study. 

n =  Sample size of fish farmers across the three (3) agricultural zone .    

nj =  sample size of fish farmers from each agricultural zone. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

The results of the study were presented and discussed according to the objectives and 

hypotheses using the following sub-headings: 

a. socioeconomic characteristics 

b. sources of information  

c. fisheries technologies used 

d. level of use of fisheries technologies 

e. effects of fisheries technologies 

f. challenges to the use of fisheries technologies  

4.1 Socio-economic characteristics of the farmers       

The socio-economic variables of the fish farmers investigated included, sex, age, marital 

status, household size, educational level, social organization membership status, primary 

occupation, average monthly income from fish farming, number of years in fish farming, area 

of fish farming involvement and size. 

4.1.1 Sex  

Table 3 : Distribution of fish farmers according to sex 

Sex Frequency Percentage (%) 

Male 78 78.78 

Female 21 21.22 

Total 99 100 

Source: Field survey Data, 2015 

 

Table 3 shows that majority (78.8%) of the Fadama III farmers in Imo State were male, while 

21.2 percent of them were female. This implies that more male farmers participated in the 

Fadama III in the study area. The dominance of male farmers could be that female farmers 
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find fish farming very tedious to handle. According to Ogunlade (2007), management 

practices in fish farming may be too tedious for female which the males have stamina to 

handle. 

4.1.2 Age  

Table 4: Distribution of fish farmers according to age 

Age range (Years) Frequency Percentage (%) 

21-40 13 13.13 

41-60 77 77.78 

61-80 9 9.09 

Total 99 100 

Source: Field survey Data, 2015                 ̅ = 49 years 

Result in Table 4 shows that majority (77.8%) of the Fadama III fisheries sub-project farmers 

fell within age ranges of 41- 60 years while 13.1 percent and 9.09 percent were within the age 

range of 21-40 and 61-80 years respectively. The mean age of the farmers was 49 years, 

which indicates that fish farmers who participated in the Fadama III were relatively young 

and able-bodied persons in the productive stages of their life. This result is consistent with the 

findings of the study by Olayole et al. (2013) where majority of the fish farmers in Oyo State, 

Nigeria were still young. This portends a good future for fish farming in the study area as the 

farmers possess the physical strength required for fish farming. It could also enhance their 

innovativeness considering the fact that young farmers are less conservative.    
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4.1.3. Marital status  

Table 5.  Distribution of fish farmers according to marital status 

Marital Status Frequency Percentage (%) 

Single 14 14.1 

Married 85 85.9 

Total 99 100 

Source: Field Survey Data, 2015 

 

The result in Table 5 shows that majority (85.9%) of Fadama III farmers in Imo State where 

married while 14.1 percent were single. Marriage could enhance the farmers’ access to 

agricultural and market information as every member of the farm family is a potential source 

of information. It could also provide the farmers with labour thus reducing the farmers’ 

expenditure and increasing their income. This is in line with the study by Umunakwe (2011) 

which found out that majority of the farmers in Imo State were married. According to Nnadi 

et al. (2012) marriage encourages complementary efforts and this could boost fish production 

in the area. Marriage could also motivate farmers into embracing new technologies as an 

opportunity to better their standard of living.  
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4.1.4 Household Size  

Table 6  Distribution of fish farmers according to house hold size 

House hold size Frequency Percentage (%) 

1-3 17 17.17 

4-6 46 46.46 

7-9 28 28.28 

10-12 8 8.08 

Total 99 100 

Source: Field survey Data, 2015  ̅= 5 persons 

 

Result in Table 6 shows that a greater proportion (46.46 %) of the farmers had 4-6 persons 

living with them under the same roof as well as feeding from the same pot, while 28.28 

percent had a household size of 7-9 persons. Result also shows that 17. 17 percent of the 

farmers had a household size of 1-3 persons. The average household size was 5 persons 

suggesting that the farmers maintained moderate family sizes. The moderate household size 

could enable the farmers invest more in fish farming since they do not have many people in 

their household to carter for.  
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4.1.5 Educational level  

Table 7  Distribution of fish farmers according to educational level 

Educational level Frequency Percentage (%) 

No formal education 2 2.02 

Primary school attempted 2 2.02 

Primary school completed 7 7.07 

Secondary school attempted 8 8.08 

Secondary school completed 18 18.19 

Higher education attempted 22 22.22 

Higher education completed 40 40.40 

Total 99 100 

Source: Field survey Data, 2015  

 

Result in Table 7 shows that 40.4 percent completed higher education. Also, 22.22 percent 

attempted higher education, 18.19% completed primary school, while 2.02% had attempted 

primary school. However, 2.02 percent had no formal education. The result showed that the 

farmers were literate. Their level of education is sufficient enough to support adoption of 

technologies and improved practices towards boosting their production. According to Ani 

(2007), education increases adoption and enhances farmers’ ability to understand and 

evaluate new production techniques. 
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4.1.6 Organizational membership  

Table 8; Distribution of fish farmers according to their membership of organization 

Membership Frequency Percentage (%) 

Yes 98 99.0 

No 1 1.0 

Total 99 100 

Source: Field Survey Data, 2015 

 

Results in Table 8 reveal that majority (99.0%) of the fish farmers were members of social 

organizations while 1.0 percent did not belong to any social organization. This result suggests 

that the farmers interact, exchange ideas and participate in group activities. Thus, they are 

more likely to benefit from agricultural credit facilities and can exchange useful agricultural 

information among themselves. Ojuoku, Uzokwe and Ldeh (2006) observed that farmers 

belonging to fish farmers association have access to extension services, market and credit 

facilities. 
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4.1.7 Occupation 

Table 9  Distribution of fish farmers according to occupation 

Occupation Frequency Percentage (%) 

Farming 64 64.64 

Trading 4 4.04 

Civil service 15 15.15 

Artisan 16 16.17 

Total 99                     100.00 

Source: Field Survey Data, 2015 

The result in Table 9 reveal that majority (64.64 %) of the farmers had farming as their major 

occupation while 16.16 percent were artisans,  15.15 percent were civil servants and 4.0 

percent were traders. These results suggest that most of the farmers will most likely commit 

sufficient time and resources to adopting and using fish farming technologies since most of 

them see it as their major occupation. However, the other farmers (apart from the 64.64%) 

were part-time farmers. These farmers possibly complement their primary occupation with 

the income from fish farming. The choice of fish farming as a complementary source of 

income could be attributed to the obvious advantage; quick returns, etc .   

 

 

 

 

 

 

 

 



  

66 
 

4.1.8 Monthly Income  

Table 10  Distribution of fish farmers according to monthly income from fish farming 

Monthly income (N) Frequency Percentage (%) 

16,000 – 20,000 8 8.10 

21,000 - 25,000 10 10.10 

26,000 - 30,000 12 12.10 

31,000 – 35,000 15 15.20 

36,000 – 40,000 24 24.20 

41,000 and above 30 30.30 

Total 99 100 

Source: Field Survey Data, 2015      X = N25,565 

Result in Table 10 shows that a greater proportion (30.30%) of the Fadama III fish farmers 

earned above N41,000 monthly, while 24.20 percent, 15.20 percent, 12.10 percent, 10.10 

percent and 8.10 percent earned N36,000 – N40,000, N31,000 – N35,000, N26,000 – 

N30,000, N21,000 – N25,0000 and N16,000 – N20,000, respectively. The mean monthly 

income was found to be N25,565. This means that each farmer earned N852.17 per day. 

Looking at the farmers’ daily income, their mean household size and the international poverty 

line (currently at US $1.00) it can be inferred that the farmers are low income earners. 

Poverty can interfere with farmers’ ability to adopt agricultural innovations. It could also 

interfere with their health status. Poor farmers cannot afford good foods as they cannot feed 

themselves and members of their household or access adequate health care in times of illness. 

These could culminate to low productivity of the farmers.  

 

 

4.1.9. Years of Fish Farming 
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Table 11  Distribution of fish farmers according to years of fish farming 

Farming years Frequency Percentage (%) 

1-5 47 47.47 

6 -10 34 34.34 

11-15 18 18.18 

Total 99 100 

Source: Field Survey Data, 2015            ̅  = 6 years 

 

Entries in Table 11 reveal that a greater proportion (47.47%) of Fadama III fish farmers had 

been into fish production for about 1-5 years. Also, 34.34 percent had spent 6-10 years and 

18-18% had spent 11-15 years in fish production. The average number of years the Fadama 

III fish farmers had been in the business was 6 years. This suggests that fish farming is 

relatively new to most of the farmers in the study area. This could be attributed to the 

increasing need for diversification of agricultural enterprises due to the numerous challenges 

facing agriculture in developing countries. Farmers as rational beings (Asiabaka, 2011) could 

resort to diversification of agricultural enterprises as a way of reducing the uncertainties and 

risks associated with agricultural production such as climate change. It could also be 

attributed to a way farmers maximize the use of resources such as land considering the 

increasing competition for them. However, low farming experience could mean low 

experience in terms of skills on fish farming.  

 

 

 

 

4.1.10 Area of fish farming  
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Table 12: Distribution of fish farmers according to their area of fish farming 

Area of fish farming Frequency Percentage (%) 

   

Fingerling production 20 19.5 

Table fish production 79 80.5 

Total 99 100.0 

Source: Field Survey Data, 2015 

 

The result in Table 12 shows that majority (80.5%) were involved in table fish production 

while 19.5 percent were involved in fingerlings production. while none was in involved in 

fish breeding. This could have been influenced by the profitability of this area and the need to 

provide for the family. The low involvement in fingerling production could likely be due to 

lack of the necessary facilities and technical know-how for the operation. According to 

Omitoyin (2007), qualified and trained personnel are required for successful fingerling 

production. The lack of this skill coupled with inadequate extension coverage in Nigeria 

(Madukwe, 2008), may have influenced farmers’ decision to go for other options. This may 

not have any effect on availability of fingerlings for subsequent production since the farmers 

would purchase them with money realized from the other options.  

   

 

 

 

 

 

4.1.11 Stocking rate  
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Table 13  Distribution of fish farmers according to their stocking rate 

Stocking rate (Number of fish per 

pond) 

            Frequency Percentage (%) 

1-500 44 44.40 

501 – 1000 28 28.30 

1001 – 1500 11 11.10 

1501 – 2000 13 13.10 

2001 and above 3 3.10 

Total 99 100.00 

Source: Field Survey Data, 2015                                                                    235 fish 

 

Result in Table 13 reveals that majority (44.4%) of the farmers did not stock above 500 

fingerlings. The mean stocking density was 235. This suggests that the fish farmers were 

small-scale fish farmers. This could be attributed to the newness of the business to mist of the 

them. As rational beings, most farmers may not go into large scale trial of a particular 

technology until they have ascertained its relative advantage. Also, the small-scale nature of 

the business in this area could be linked to the socioeconomic characteristics of the farmers. 

They were described as being poor and this could have hampered their ability to provide the 

necessary requirements for large or medium scale operation. Consequently, this could affect 

fish availability in the area as the farmers could hardly produce beyond family consumption.  

 

 

 

 

 

4.2 Sources of Information 
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Table 14:  Distribution of fish farmers according to their sources of information 

Fishery Technologies                Extensio

n Agents 

Radio/T

V 

Newspape

r 

Friends Farmer 

group 

Internet 

       

1. Weed control                                            50(50.5) 3(3.0) 0(0.0) 5(5.0) 7(7.0) 0(0.0) 

2. Plastic tanks 

 

 52(52.5) 2(2.0) 0(0.0) 6(6.0) 8(8.0) 0(0.0) 

3. Occasional drainage              40(40.4) 0(0.0) 0(0.0) 12(12.1) 8(8.0) 0(0.0) 

4. Concrete Fish Pond                 

5. Earthen Fish Pond                    

43(43.4) 

10(10.1) 

1(1.0) 

0(0.0) 

0(0.0) 

0(0.0) 

8(8.0) 

2(2.0) 

9(9.0) 

2(2.0) 

0(0.0) 

0(0.0) 

 

6. Improved fingerlings                19(19.1) 0(0.0) 0(0.0) 2(2.0) 4(4.0) 0(0.0) 

7. Rice and fish culture                   4(4.0) 0(0.0) 0(0.0) 0(0.0) 1(1.0) 0(0.0) 

8. Poly-culture densities             5(5.0) 2(2.0) 0(0.0) 1(1.0) 1(1.0) 0(0.0) 

9. Use of local feeds                        10(10.0) 0(0.0) 0(0.0) 2(2.0) 3(3.0) 0(0.0) 

10. Use  of foreign  feeds               70(70.7) 3(3.0) 0(0.0) 5(5.0) 5(5.0) 0(0.0) 

11. Use of complementary feeds    3(3.0) 0(0.0) 0(0.0) 1(1.0) 1(1.0) 0(0.0) 

12. Smoking and drying                 12(12.1) 0(0.0) 0(0.0) 5(5.0) 3(3.0) 0(0.0) 

13. Refrigeration                             4(4.0) 0(0.0) 0(0.0) 1(1.0) 0(0.0) 0(0.0) 

Source: Field Survey Data, 2015 

Entries in Table 14 reveal that extension agents were the major source of information on fish 

farming technologies to farmers in the study area. It equally showed that, it provided fish 

farming information on technologies such as foreign feed formulation (70.7%), Plastic tanks 

(52.5%), Concrete fish pond (43.4%), weed control (50.5%),   occasional drainage (40.4%) ). 

In spite of its leading role in the provision of information on fish farming in the area relative 

to other sources listed, the result however indicated that the extension agents were not 

effective in supplying information on fish farming on some technologies. This could be 

attributed to the lack of trained extension personnel on those technologies. Madukwe, (2008), 

observed that the agricultural extension service in Nigeria has underperformed due to such 

challenge like inadequate extension personnel. This could hamper the profitability of the 

enterprise as the farmers cannot obtain information on some technologies, leading to apathy 

in the enterprise and thus, a possible reduction in the availability of fish in the country. 

However, farmers may resort to other sources of information probably paid-extension service 

and this will increase the cost of the products in the market as the farmers will likely 
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compensate for these expenditures. Moreover, lack of information on necessary technologies 

required for successful fish farming in the area may discourage the farmers from adopting. 

Other leading sources of information on fish farming in the area were farmers’ groups 

and friends. This is in line with the assertion of Ojukwu, Uzokwe and Ideh (2006) that 

farmers belonging to fish farmers’ association have access to market and credit facilities. The 

study further revealed that newspaper and internet were rare sources of information on fish 

farming of the farmers in the area. This could be attributed to the relatively high cost of using 

these sources as many of the farmers in developing countries are poor.  
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4.3 Level of Use 

Table 15:  Distribution of farmers according to their level of use of fishery technologies 

Fishery Technologies Highly 

Used 

Moderately 

Used 

Used Not 

Used 

Mean SD  

1. Weed control 55(55.6) 10(10.1) 2(2.0) 0(0.0) 2.56* 0.7  

2. Plastic tanks 43(43.4) 13(13.1) 20(20.2) 18(18.1) 2.72* 0.8  

3. Occasional drainage  30(30.3) 2626.2) 28(28.2) 13(13.1) 2.70* 0.9  

4. Poly-culture densities 42(42.4) 20(20.2) 3(3.0) 20(20.2) 2.56* 0.9  

5. Concrete pond 39(39.3) 32(32.3) 3(3.0) 14(14.1) 2.75* 0.8  

6. Earthen pond 45(45.4) 10(10.1) 6(6.0) 2(2.00 2.26 0.7  

7. Improved fingerlings  4(4.0) 6(6.0) 34(34.3) 28(28.2) 1.31 0.7  

8. Rice and fish culture  7(7.0) 23(23.2) 28(28.2) 34(34.3) 1.89 0.9  

9. Locally formulated feed 20(20.2) 28(28.2) 23(23.2) 17(17.1) 2.29 0.6  

10. Foreign formulated feeds 45(45.4) 28(28.2) 16(16.1) 3(3.0) 3.02* 0.7  

11. Complementary feeds 11(11.1) 16(16.1) 29(29.2) 30(30.3) 1.82 0.8  

12. Smoking & drying 5(5.0) 14(14.1) 36(36.3) 43(43.4) 1.79 0.6  

13. Refrigeration 5(5.0) 7(7.0) 1(1.0) 50(50.5) 0.94 0.6  

                   Average      1.8 0.8  
 

Source: Field Survey Data, 2015                                                    * Technologies used 

Table 15 shows the farmers distribution based on the level of use of fisheries 

technologies in the area. The result shows that out of 13 technologies identified in the study, 

7 of them  were not in use by the farmers based on the comparison with discriminating index 

of 2.50. It could be seen from the study that technologies such as weed control (X=2.56, SD = 

0.7), Plastic tanks (X=2.72, SD = 0.8), occasional drainage (X=2.70, SD = 0.9) concrete pond 

(X=2.56, SD = 0.9), poly culture (X=2.75, SD = 0.8) and (X=3.02, SD = 0.7) were used. 

However, weed control in the pond offers a better and more hygienic condition   in pond 

management. This result supports the findings of Abowie et al. (2011), that optimal aquatic 

weed control management is essential for increase production. In the same way general pond 

repairs and occasional pond drainage were highly in use. These findings are in line with 

Brown (2009), in his regular flow chart of repair route for every pond for effective harvest of 

fish. Inlet and outlet replacement in a pond is necessary in pond construction, this also help to 
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regulate water level in ponds. This result support the findings of FA.O (2015) that physical 

characteristics of fish ponds affect water quality and influence their production potential for 

the farmers. The average standard deviation value of (SD = 0.8) relative to the average mean 

of (X = 1.8) indicates that the farmers were unified in their perception of the level of use of 

the fishery technologies. In other words, the farmers had common perception regarding the 

use of the fishery technologies in the study area.  
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4.4  Effects of the Fisheries Technology  

Table 16: Distribution of the fish farmers according to their perceived effects of use of fisheries technology 

  

                          Effects  

Seriously 

Agreed 

(5) 

 

Agreed  

(4) 

 

Undecided

(3) 

 

Disagreed 

(2) 

Seriously 

Disagreed 

(1) 

 

 

Mean 

 

 

SD 

 

 

 

1. Increased income level 60(60-6) 24(24.2) 0(0.0) 0(0.0) 15(15.1) 3.9* 0.9  

2. Increased product capacity 18(18.1) 38(38.3) 16(16.1) 9(9.1) 18(18.1) 3.0* 0.9  

3. Using better production processes 20(20.2) 26(26.2) 30(30.3) 12(12.1) 11(11.1) 3.2* 0.9  

4. Increased quality of products 22(22.2) 25(25.2) 25(25.2) 18(18.1) 9(9.1) 3.2* 0.9  

5. Increased food security status 24(24.2) 21(21.2) 2626.2) 26(26.2) 2(2.0) 3.3* 0.9  

6. It created solid economic status 26(26.2) 17(17.1) 23(23.2) 26(26.2) 7(7.0) 3.2* 0.9  

7. Reduced drudgery in fish production 28(28.2) 25(25.2) 18(18.1) 17(17.1) 11(11.1) 3.3* 0.8  

8. Maximum utilization of space/pond 17(17.1) 30(30.3) 17(17.1) 25(25.2) 10(10.1) 3.2* 0.9  

9. Increased profitability of enterprise 28(28.2) 17(17.1) 19(19.1) 20(20.2) 15(15.1) 3.1* 0.8  

10. It brings in improvement in health status of fish  27(27.2) 23(23.2) 15(15.1) 16(16.1) 18(18.1) 3.* 0.9  

11. Reduction of waste 12(12.1) 19(19.1) 19(19.1) 23(23.2) 26(26.2) 2.4 0.9  

                       Average       2.4 0.9  

 

Source: Field Survey Data, 2015         * Perceived effects of use of fishery technologies 
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Table 16 presents the distribution of farmers based on their perceived effects of the 

fisheries technologies in the area as follows increased income level (X=3.9 ,SD = 0.9), 

Increased food security status (X=3.3, SD = 0.9), reduced drudgery in fish production 

(X=3.3, SD = 0.8) and maximum utilization of space (X=3.2, SD = 0.8 ). These   mean values 

were higher than the discriminating index of 3.0. This implies that proper use of fishery 

technologies helps to boost fish production and improve farmers’ standard of living (FAO, 

2000). The result further shows that reduction of waste (X=2.5, SD = 0.8) was not agreed by 

farmers to be useful in fish production. This could be as a result of lack of awareness of this 

technology by fish farmers. This is possible because of the limited number of agricultural 

extension agents available to farmers. The average standard deviation value of (SD = 0.9) 

relative to the average mean (X = 2.4) implies that the farmers were diverged in their 

perception of the effects of the use of the fishery technologies.  
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4.5: Challenges   

Table 17:  Distribution of farmers according to their perceived challenges of the use

   of fishery technologies 

   Challenges *Frequency Percentage (%) Rank 

I Difficulty in weed control 3 3.1 14 

Ii High cost of repairs 4 4.1 9 

Iii Inadequate finance 84 84.8 1 

Iv Poor access to improved fingerlings 52 52.5 4 

V High cost of transporting fish across 

locations 

7 7.1 7 

Vi High cost of foreign formulated feeds 55 55.6 3 

Vii Scarcity and inadequacy of post 

harvest storage devices 

 

8 

 

8.1 

 

6 

Viii Poor marketing infrastructure 68 68.7 2 

Ix Inconsistent extension agents’ visit 4 4.1 9 

X Inadequate research output in fish 

production 

 

7 

 

          7.1 

 

     7 

Xi High cost of movable plastic ponds 4 4.1            9 

Xii Poor farmers’ organization 4 4.1            9 

Xiii Environmental pollution  4 4.1            9 

Xiv Constant pond cracks  11 11.1            5 

Source: Field Survey Data, 2015     * Multiple Response 
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The results in Table 17 shows that among all the challenges  of fishery technologies by fish 

farmers in the area, 84.8 percent of fish farmers complained of inadequate finance and this is 

vital in purchasing productive inputs and payment of hired labour.  Poor marketing 

infrastructure with 68.7 percent, is another challenge facing fish farmers in the area.  This is 

because most of the people do not like eating fish fresh in the area.  As a result of this, there 

is less awareness on the business of fish production and marketing. Another challenge was 

high cost of foreign formulated feed with 55.6 percent, this is in conformity with (Ike et al. 

2013) that high cost of foreign and often, unavailability of fish feed concentrates make fish 

farming unproductive.  The effect is that farmers stop feeding their fish when the price of 

feed is high and resume only when they can afford the cost.   Poor access to improved 

fingerlings with 52.5 percent is consistent with ( Ezuike and Adedeji 2010), who found out 

that the performance of improved breed is high, uneconomical,not meeting the market target 

but waste space and finance.  This  adversely affects profit maximization in fish farming.
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4.6      Testing of hypothesis 

 Hypothesis 1 

Table 18: Relationship between the socio-economic characteristics of Fadama III 

     fishery sub-project farmers and their level of use of fish farming      

     technologies.  

 

Socio-economic 

characteristics 

        Linear       Semi Log Double Log   Exponential    

     Model 

Constant 

No of observation 

46.112 

99 

34.028 

99 

33.887 

99 

31.226 

99 

R
2
 0.647 0.561 0.523 0.635 

F-value 37.201 33.271 31.495 28.120 

Sex X1 0.001 

(2.661)** 

0.238 

(-1.69) 

0.008 

(1.136) 

0.587 

(-2.05)* 

Age X2 0.134 

(2.227)* 

0.243 

(-2.42)** 

0.100 

(1.222) 

0.554 

(-1.56) 

Marital status X3 0.122 

(-1.21) 

1.062 

(-1.22) 

0.009 

(1.742) 

0.629 

(-1.40) 

Household size X4 1.021 

(0.95) 

0.342 

(1.943) 

0.000 

(1.98)* 

3.963 

(0.83) 

Educational level X5 0.003 

(4.733)** 

1.356 

(-2.25)* 

0.201 

(2.662)** 

0.339 

(-2.64)* 

Membership of social Org X6 

 

Primary occupation X7 

 

Monthly income X8 

 

Years of experience X9 

2.001 

(2.002)* 

0.001 

(1.981)* 

1.101 

(1.972)* 

0.003 

(2.341)* 

0.001 

(0.624) 

0.000 

(1.201) 

0.200 

(2.461)* 

1.230 

(1.920)* 

0.008 

(-2.320)* 

0.001 

(1.113) 

0.052 

(1.982)* 

0.089 

(4.321)* 

0.201 

(-0.89) 

0.001 

(1.811) 

0.211 

(3.210)** 

0.000 

(1.671) 

Source: Field Survey Data, 2015 

* t – ratio significant at 5% probability level 

** t – ratio significant at 1% probability level   

Decision Rule 

If  t-cal <1.96, it is not significant at 5% 

If t-cal is >1.96 and <2.57, it is significant at 5% 

If t-cal is > 2.57, it is significant at 1% 
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The result in Table 18 shows that the linear function produced the lead equation on 

the basis of having the greatest number of statistically significant variables, highest value of 

coefficient of multiple determination (R
2
) and F-Value.  The coefficient of determination (R

2
) 

was 0.647 implying that about 64 percent of the variation in the level of use of fish farming 

technologies by Fadama III farmers in Imo State was accounted for by the socio-economic 

characteristics of the farmers investigated, while 35.3 percent must have been accounted for 

by factors not investigated. The coefficients of sex (t = 2.661) and educational level (t = 

4.733) were significant at 1% probability level thus showing that sex and educational level 

were very important factors influencing the level of use of fish farming technologies in the 

study area. While age (t = 2.227), membership of social organization (t = 2.002), primary 

occupation (t = 1.981), monthly income (t = 1.972) and years of experience (t = 23.41) were 

significant at 5% meaning that they are also important factors affecting the level of use of fish 

farming technologies in the study area.  

The sex of the farmers is significant at1%( P < 0.01) critical level and positive.  This 

implies that with male farmers, the use of the fishing technologies increases more than with 

the female farmers.  This finding agrees with the findings of Ogunlade (2007). Again, it could 

be seen that a unit increase in the level of education brings about increases in the use of 

technology by 0.003 percent, while membership of social organization will increase the use 

of technologies by 2.0 percent.  These factors are significant and can duly bring about 

increasing effect in the use of fishing technologies. 

 Using these functional forms, the co-efficient of multiple determination (R
2
) is 0.647 

in linear form.  This is greater than all other functional forms.  Again, the linear form has 

been deemed fit with the highest F-Statistics of 37.201.  It also shows an evidence of highest 

number of significant explanatory variables of 7, more than the next best fit which is Double-
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log with only 5 significant explanatory variables.  These criteria have made the linear to be 

chosen as the lead equation in this study.   

 Education increases the level of knowledge and skills, hence the introduction of these 

technologies through any form of education can increase their use by farmers are educated  to 

practice and assimilate these technologies.  Again, membership of organization expands the 

relationship farmers have with others who are into fishing and who can introduce these 

technologies to them.  This may increase the diffusion level of the technology used among 

farmers. 

 Again, fishing as primary occupation affords farmers a better opportunity to 

concentrate on skills and technicalities involved in the production, hence the level of use of 

these technologies will increase by 0.001 percent, if it increases by 1.0 unit.  Farmers’ 

monthly income will increase the level of use of these technologies by 1.10 percent if it 

increases by 1.0 unit.  This is because such income can afford the farmer additional capital to 

acquire these input and technologies required for increase production. 

 However, farmers’ years of experience increases the use of these technologies by 

0.003 percent if the experience increases by 1.0 unit.  This can increase the skill and the 

knowledge of these technologies hence affording the farmers more use of them. 

 Finally, marital status and household size were not significant, while marital status 

was negative and a unit increase in marital status causes reduction in the level of use of 

technologies. The same increase in household size may increase the use of the technologies 

though not significantly. 
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Hypothesis 2 

 

Table 19 Z-test of significant difference between the level of use of fish farming 

  technologies by male and female farmers in Imo State 

 

Variables N Mean Standard 

deviation 

DF Z-cal. Z-tab Decision 

 

Male 

 

 

78 

 

47.226 

 

 

  39.112 

 

 

  97 

 

2.84 

 

1.98 

 

The null hypothesis    

is rejected  

Female 21 25.685       28.110 

Source: Field Survey Data, 2014 

The result in Table 19 reveals that there is a statistically significant difference between the 

level of use of fish farming technologies by male and female farmers in Imo State.  With 

number of men 78 and mean of 47.226 and Standard Deviation of 39.112 for male, the 

female Mean of 25.685 and standard deviation of 28.110, the test produced a Z-value of 2.84 

which was significant when compared with the critical Z-value of 1.98 at 5% probability 

level of significance for a two tailed test. Hence, the hypothesis which states that there is no 

significant difference between the level of use of fish farming technologies by male and 

female farmers in Imo State was rejected. This implies that male and female farmers in the 

study area differed in their level of use of the technologies with male farmers using more.  

This could be attributed to the fact that men do easily  acquire new technologies to boost their 

financial status, as family heads. 
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Hypothesis 3 

Table 20:  Analysis of Variance (ANOVA) on the level of use of fish farming 

  technologies by farmers in the 3 agricultural zones of Imo State, Owerri,

  Orlu and Okigwe. 

 Sum of Squares DF Mean Square F-value F-Tab 

Between groups 6330.863 

 

12 

 

422.06 

 

4.260 

 

1.795 

Within Groups 

 

8223.050 

 

86 

 

99.09 

 

  

Total 14553.910 98 148.50   

Source: Field Survey Data, 2015 

The null hypothesis three (3) which states, that there is no significant difference in the level 

of use of fish farming technologies by farmers in the three (3) agricultural zones of Imo State 

was tested using the analysis of variance (ANOVA).The result as shown in Table 20 has the 

sum of square mean (error) deviation between the means of level of use of fish farming 

technologies by farmers as 422.06. While the sum of square mean (error) deviation within 

means of level of use of fish farming technologies is 99.07. This gave an F – value of 4.260 

which is significant at P < 0.05 critical level. The tabulated F – value at (a degree of freedom 

of 12, 86) P < 0.05 critical level is 1.795. 

Decision, since the calculated F – value is greater than the F – tabulated value (P > 0.05) 

critical level. The null hypothesis is rejected in this study. The alternative hypothesis is thus 

accepted in this study.  Hence, there is a significant difference in the level of use of fish 

farming technologies by farmers in the three (3) Agricultural zones of Imo State. 
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CHAPTER FIVE 

 SUMMARY, CONCLUSION AND RECOMMENDATION 

 5.1 Summary  

The study was carried out to analyze the use of fish technologies by Fadama III 

fisheries  farmers in Imo State, Nigeria.  The specific objectives included to  

ascertain the socio-economic characteristics of fish farmers under Fadama III in the state; 

identify sources of information of the fishery technologies available to the farmers; identify 

the fishery technologies used under the Fadama III in the study area; determine the level of 

use of fishery technologies in Imo State; determine effects of use of fishery technologies on 

the Fisheries Farmers; as well as to identify constraints to the use of fishery technologies by 

fisheries farmer.  

The study hypotheses investigated the significant relationship between the socio-

economic characteristics of Fadama III fish farmers in Imo State and their level of use of 

fishery technologies. It tested the significant difference between the levels of use of fishery  

technologies between male and female fish farmers of Fadama III. It investigated the 

relationship between the number of Fadama III fishery technologies used by  

Fadama III farmers and the effect of the technology on fish farmers  

in Imo State.  

Data for the study were collected using structured questionnaire from 99 Fadama III 

farmers in Imo State selected through purposive sampling technique. Descriptive and 

inferential statistical tools such as mean, frequency, percentages, Ordinary Least Square 

(OLS), Analysis of Variance (ANOVA) were used for data analysis.  

Results revealed that majority (78.8%) of the farmers were male while 21.2 percent 

were female. 85.9 percent were married while 14 percent were single. The average age of the 

farmers was 49years and 2.02 percent were illiterate. Their average monthly income was 
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N25, 565 while their average household size was 5 persons. A total of 99 percent belonged to 

social organizations. The results also reveal that 44.4 percent did not stock above 500 

fingerlings.  

About 55.6 percent of farmers pratices weed control while 45.4 percent used foreign 

formulated feed. However, 43.4percent used plastic tanks . Some of the technologies were 

less used and out of the eleven listed effects of fish farming, ten were agreed to be effective 

while one which is reduction of waste was not effective. Inadequate finance was the most 

challenging factor influencing the use of fish farming technology 84.8percent. The 

hypothetical analysis showed that there was no statistically significant difference between the 

level of use of fish farming technologies by farmers in the 3 agricultural zones (Owerri, Orlu 

and Okigwe )of Imo State because z-cal of 0.032 was less than z-tab of 1.320. Result also 

showed that there was statistically significant difference between the level of use of fish 

farming technologies by male and female farmers in Imo State. The result further showed that 

significant relationship existed between the socio-economic characteristics of the fish farmers 

and their level of use of FFT. The variables of significance include sex, age, educational 

level, membership of social organization, primary occupation, monthly income and years of 

experience. 

5.2  Conclusion 

The imperative of adequate dietary protein and the potentials of fish farming to bridge the 

dietary gap make the adoption of proven technologies inevitable. Under the Fadama III  

farmers adopted weed control and foreign feed . The farmers got information in the 

technologies from different sources. The effects of the use of the technologies included 

increase income level and  increase product capacity. The challenges to the use of the 

technologies were inadequate finance and high cost of foreign feed. The level of use of the 
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technologies were determined by the socio-economic  characteristics variables such as age, 

and sex etc.  

5.3  Recommendation 

Based on the findings of the study, the following recommendations were made;                                                            

1. Credit/loans facilities should be made available to farmers at low interest rates. 

Consequently, government should equally encourage farmers to take bank loans with 

affordable collaterals these would help to improve production of fish to meet protein intake 

need of the populace. Availability of adequate finance to farmers will help them to produce 

fish at all time and make them to be consistence on the business. 

2. There should be importation free rate on foreign feed since it is more effective and 

efficient more than locally formulated feed. This will help fish farmers to continue on the 

business. 

3. Government and private individuals should be encouraged to build more hatcheries to 

enable farmers have easy access to improved fingerlings.  

4. Farmers should be encouraged to form fish farmers’ co-operative societie in other to access 

better and timelier extension services, enhance the marketing of their produce and exchange 

information among themselves. 
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