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ABSTRACT

Kenya Vision 2030 is the country’s new developmemtering the period 2008 to 2030 and it
aims at transforming Kenya into a newly industsetl middle-income country providing a high
quality life to all its citizens by the year 2036.a bid to realise vision 2030 strategic plan, the
Kenyan government injected 70 million U.S. dollastween 2009 and 2013 financial years to
invest in fish farming for food security under thecial economic pillar. Howevedemand for
fish in Kenya has been on the increase, while tUneply of fresh water fish from capture
fisheries has been on the decline in the first decés world fish catches continue to decline
and population continue to increase, aquaculture draat potential for growth in Kenya to
produce the critical volumes of fish to fill theogving gap between National fish supply and
demand. Literature reviewed showed that fresh wiér farming brings forth to sustainable
development and is a pathway towards achievemefitsbfmillennium development goal on
eradication of extreme hunger and poverty. Thishstiherefore sought to examine the factors
influencing fresh water fish farming in Embu Noifhstrict. The specific factors which were
assessed include; ecological factors, social ecanfamtors, training and extension services and
the influence of marketing on fresh water fish famgnin Embu North District. The significant of
this study is to improve the fresh water fish fargiin terms of revenue, efficiency and
expansion hence enabling the government’s econgroigth for the achievement of millennium
development goals and vision 2030. This will copmmtly improve the living standards of
majority of Kenyans who are struggling to makevanlj. The researcher employed a descriptive
research design. The target population for thislystwas 164 respondents .The study took a
census of 164 respondents from Embu North Distbetta collected using questionnaires was
analysed by the use of descriptive statistics ugiegStatistical Package for Social Sciences and
MS Excel and was presented using percentages aadlsmehe information was written in prose
and presented using tables. The study showed thairitg (50.3%) of respondents stocked
Tilapia. The research further showed that avditgitmf capital was the main determinant of the
number of fish ponds each farmer had accordindgOt@% of respondents .The study showed
that majority (55.9%) of respondents had not exgpeed any fish problem and diseases
however,34.8% of respondents experienced fishssttas to lack of oxygen in the pond. The
study also showed that 68% of respondents had rtitdgm of pollution from farm chemicals
however left over feeds and excess feeds followée study showed that birds were the main
fish predators as indicated by 64.6% of respondetitsved by snakes and otter .The study also
showed that Combination of agriculture and aquaceltmproved food supply in Embu North
District. The study indicated that majority (86.386)the respondents sold their raw fish to local
markets. The main conclusion of the study is thegsH water fish farming is highly influenced
by the type of fish species stocked, availabilifyclean water, favourable environment in the
pond, availability of market and farm inputs. Tleeammendations of the study shows that the
Government should join hands with private partnierscome up with quality fish species,
subsidized farm inputs, come up with policies aadutations on pond pollution from farm
chemicals and lastly further research and developraspecially on fish diseases and other
innovations on fish culture and management systesmch is a vehicle towards sustainable
fresh water fish farming. The study will benefit ¥@onment officers, fish service providers,
farmers, future researchers and other stakeholders.
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CHAPTER ONE
INTRODUCTION

1.1 Background to the Study

Aquaculture is defined as farming of aquatic orgars, which includes fish, molluscs,
crustaceans, and aquatic plants (Ahmed, 2002).f&ishing is predominantly an extensive land-
based (earthen ponds) system practiced at subststevels in the country. Aquaculture is the
fastest-growing food production system globallythnan 8.8% increase in production of animal
products per year since 1985 (FAO, 2007). It figlfd major role in feeding people today, and its
potential for doing so in the future is large. Sim@atural fisheries rely on wild stocks, which are
often overexploited, aquaculture can either exaterthis overexploitation through damages to
natural ecosystems or reduce it by alleviatingsueson wild fish stocks (Adu, 2005).

The International Food Policy Research Instituteoading to Budak, (2010), forecasts that the
annual increase in seafood consumption will be ahdukilogrammes (kg) per person in 2020,
which would make the demand for seafood productsiderably higher than it is now more
than 10 million metric tons of additional seafooduld be consumed each year (assuming no
increase in the human population). Over this same,tharvest from natural fish stocks will
probably remain static or decline (Dey, 2005, FR00Q1a). Fish and fish products are the most
traded food commodity. World fish trade has devetbpapidly in the last three decades,
increasing from a US$8 billion in 1976 to US$10kilion in 2008. In real terms (adjusted for
inflation) fish exports increased by 104 percerttiMeen 1985 and 2008, including a 50 percent
increase in the period between 1998 and 2008. thdeere than one-third (39 percent live
weight equivalent) of total annual production estémternational trade. About 50 percent
(US$50.6 billion) of that international fish tradey value originates in developing countries,
where it represents an important source of foregxthange earnings and employment
opportunities. Net fish exports (i.e. the totalueabf exports less the total value of imports) from
developing countries have increased significantlyrecent decades, growing from US$1.8
billion in 1976 to US$26.5 billion in 2008.



The Kenya Vision 2030 is the country’s new develephtovering the period 2008 to 2030 and
it aims at transforming Kenya into a newly induslised middle-income country providing a
high quality life to all its citizens by the yea@30 (MOFD, 2010) . In a bid to realise vision
2030 strategic plan, the Kenyan government injeZtanillion U.S. dollars between 2009 and
2013 financial years to invest in fish farming food security under the social economic pillar
.Under the Kenya Economic Stimulus Programme (MOED,0) whose aim was to jumpstart
the Kenyan economy towards long term growth anctldgmentthe Ministry of Fisheries and
Development launched fish farming project, themednd - Improving nutrition and creating
over 120,000 jobs and income opportunities has loeenof the more successful components.
There are 200 fish farming ponds constructed fdd &dnstituencies at an estimated cost of
Kshs.1.12 billion (Kshs.8 million per constituenc{sOK, 2012). The youth within the
benefiting constituencies provided the labour tg thhe ponds. Stocking the ponds with
appropriate fingerlings was determined by the weieco-climatic zones and the needs of the
beneficiaries. Over 12,000 farmers had been traoredish ponds construction. In some river
basins recreational fisheries also contribute figantly to the local economy. In Europe, for
instance, the inland recreational fishing industag been valued as high as $25 billion a year
(Dey and Prein 2006). Increasing numbers of dewedppountries, such as Argentina, Brazil,
Chile, India, and several states of the ZambezeRRasin, are also using part of their fishery

resource for recreational fisheries to boost tloaial tourist economy.

Where small-scale inland fisheries or aguacultiae bheen supported and well managed, fish-
related activities play a critical role in genengtiwealth and sustaining economic growth (DFID,
2000) For example, research in the Zambezi floodplaveals that inland fisheries generate
more cash for households than cattle rearing introases and more than crop production in
some cases. In Sri Lanka recent economic valuatiams put the value of fisheries at about 18%
of total economic returns to water in irrigated ghagiroduction (Foeken, 2008). This capacity of
small-scale fisheries to generate cash, howevstilligpoorly recognized by both academics and
decision makers. In addition, because fishers &nd lesser extent, fish-farmers, can access cash

year-round by selling fish, fisheries provide artkan the water” for remote rural populations



that lack access to formal financial systems. Thistrasts with agriculture, where farmers have

to invest and then wait for harvest before earwcagh returns.

Aquaculture is a relatively new industry with sifyeent potential for innovation. Most species
that are grown are not much different from theiddwcounterparts, nor have they been
domesticated to a great extent (Foeken and Ow2®@8). Aquaculture innovation produces a
higher capital return to the farmer than traditicdlaaming practices do, and such innovation can
also be a natural way of managing aquaculture mtomluto become more sustainable.

In developing economies, the development of comialeaguaculture is yet to become popular
or widespread (Quagrainie, 2009). This is as widely recognized that the persistent inherent
uncertainties which result in wide variation in g@uotion yield in aquaculture, fisheries
industries, are caused by adverse weather consliteord pest and disease outbreaks. In
highlighting the reasons for taking into accourddarction risk in inputs in the empirical analysis
of firm behaviour and productivity change, obserttest, risk-averse producers choose input
levels which differ from the optimal input level§ risk-neutral producers. Secondly, risk-averse
producers will be concerned about risk propertiggernwthey consider the adoption of new
technologies; thus, they may not necessarily chtwséechnology with the highest mean output
(Oladele and Olajide, 2010).

1.2 Problem Statement

According to FAO (2010), demand for fish in the Wbohas been on the increase, while the
supply of fresh water fish from capture fisheries lbeen on the decline in the first decakke.
world fish catches continue to decline and popaotatontinue to increase, aquaculture has great
potential for growth in Kenya to produce the catizolumes of fish to fill the growing gap
between National fish supply, demand and food $gcas outlined in vision 2030. Owing to its
prominence to bridge this gap, the Kenyan Goverrinrethe 2009/2010 financial year under
the Economic Stimulus Programme (ESP) introducedneercial fish farming in Kenya in 140
political constituencies (MOFD, 2010). Each conslitcy benefited with funds for 200 fish

ponds, 15 Kilogrammes of fertilizer and 1,000 firgpgs. The exercise got into the second



phase in the 2011/2012 financial year where antiaddi 20 constituencies were brought on
board adding an extra 100 fish ponds for the fird constituencies and 300 fish ponds for the
new constituencies making a total of 50,000 pormgieg about 15 million US dollars. The
figure not with-standing the operational cost andtdor 15 kilogrammes of fertilizer per pond
and 1 000 fingerlings per pond among other cosis.success of this new Government initiative
brought about renewed strength on fresh water fisming in Embu county which covers
approximately 190,000frarea under fish farming(MOFD,2010),but there waslocumentation

on factors which influenced the success of this r@ewvernment initiative. However, fish
production is still low despite the Government'dodf due to challenges such as poor
understanding of fish farming technology, poor gydkeds, poor quality seeds and inadequate
information on the right species to culture in spedocations, prolific breeding of tilapia
culture and cannibalism in catfish culture and ewadate capital for materials such as fish pond
liners, fish harvesting nets and lack of cold gjeraquipment to facilitate delivery of fresh fish
into the local market outlets in local hotels angermarkets. Despite of all these challenges, fish
farmers in Embu North District are increasing th@oduction in order to satisfy the demand in
the County and this will depend on the extent tactvHactors that influence fresh water fish
farming be identified and documented in order taiatsustainable fish farming in Embu North
District. What is not known is also the extent thieh selected factors influence the success of

fresh water fish farming a gap that this studyndteto fill.

1.3 Purpose of the Study
The purpose of the study was to assess the faoftuencing fresh water fish farming in Embu
North District.

1.4 Objectives of the Study
The specific objectives of the study were:
1. To assess ecological factors influencing fresh wiggk farming in Embu North District.
2. To assess social economic factors influencing frgater fish farming in Embu North
District.



3. To determine how training and extension servicéisience fresh water fish farming in
Embu North District.

4. To establish the influence of marketing on freshtewdish farming in Embu North
District.

1.5 Resear ch Questions
The study aimed at answering the following resegrgstions:
1. How do ecological factors influence fresh wateh fisrming in Embu North District?
2. To what extent do social economic factors influefresh water fish farming in Embu
North District?
3. To what extent does training and extension senvidégence fresh water fish farming in
Embu North District?

4. How does fish marketing influence fresh water festming in Embu North District?

1.6 Significance of the Study

The findings of this study will be used to improthe fresh water fish farming in terms of
revenue, efficiency and expansion hence enablieggthvernment’s economic growth for the
achievement of millennium development goals anri2030. This will consequently improve
the living standards of majority of Kenyans who ateiggling to make a living as fresh water
fish farmers. The study aims at creating a betisight into the fresh water fish farming and
therefore introduction of the most appropriate nvgéations can be determined. Besides being a
platform for future Government policy on fresh wafish farming, the study will be useful to

future scholars as it will also add to the existoagly of knowledge.

1.7 Limitations of the study

The findings of the study are limited to Embu Ndbistrict in Embu County and the findings
can serve as a baseline data for other studiesdeath fresh water fish farming in other areas
in Kenya.

The researcher encountered inconsistency of infiiomayathered caused by varied level of

knowledge and perception by fish farmers. Althoungbst of the fish farmers from the area of



study were literate, some of them filled the quesiaires with the help of research assistants as

they were unable to fill the questionnaires andrésearch assistant had to fill for them.

1.8 Delimitations of the study
The study was conducted in Embu County and focosesbme of the factors influencing active

fresh water fish farmers with one or more fish ppmdEmbu North District.

1.9 Basic Assumptions of the study

It was assumed that all the respondents would tjigecorrect answers without any bias. The
other assumption was that the instrument used waqiNg reliable results and that all
respondents would be honest, cooperative and prawliable responses. It was also assumed
that all the 164 fish farmers issued with questares would respond but the study showed that

only three failed to return the questionnaires.

1.10 Definition of significant terms

Aquaculture It is the farming of aquatic organisms including fish,
molluscs, crustaceans and aquatic plants with ssorteof
intervention in the rearing process to enhance ymrtioh,
such as regular stocking, feeding and protectiamfr
predators.

Aquaculture production Aquaculture production refers to output from aqutaca
activities, which are designated for final hatvefor
consumption.

Brackish water culture The cultivation of aquatic organisms where the prodluct
is raised in brackish water, such as estuariess;dvays,
lagoons and fjords, in which the salinity may lie o
generally fluctuate between 0.5% and full strength
seawater.

Economic StimulusProgramme  Federal government programme designed to coumtera

weak economic activity with stimulus in form of



government spending on infrastructure and othéaties,
tax breaks, and subsidies.

Fish Farming Fish farming involves raising fish commerciallytanks or
enclosures, usually for food.

Fishery Refers to anactivity leading to catching, taking or
harvesting of fish. It may involve capture of wilidh or
raising of fish through aquaculture.

Fresh water culture Cultivation of aquatic organisms where the end pobds
raised in freshwater, such as reservoirs, rivaked, canals
and groundwater, in which the salinity does notnmaty
exceed 0.5%.

Mariculture Refers to aquaculture practiced in marine enviramme
Particular kinds of aquaculture include algaculttiee
production of seaweed and other algae); fish fagmi
shrimp farming, shellfish farming, and the growid
cultured pearls.

1.11 Organization of the study

The first chapter comprises of the background éostiudy, statement of the problem, purpose of
the study, objectives of the study, research qumessignificant of the study, limitations of the
study, delimitations of the study, basic assumjtioh the study and definition of significant
terms. Chapter Two contains literature review gityhobal, national and local fish production on
factors influencing fresh water fish farming ,atgat of Ecological factors influencing fresh
water fish farming, Social Economic factors infleemg fresh water fish farming ,trainings and
extension services offered to fish farmers, infeeerof market on fresh water fish farming.
Theoretical framework featuring development thexribe concept of sustainable fish farming,
conceptual framework summarizing the literatureie@vand knowledge gaps. Chapter Three
describes the methodology used in the study. ludes the research design, target population,
sampling techniques and sample size, data colleqiimcedures, validity and reliability of

research instruments, data analysis technique attbansiderations and operationalisation of



variables. Chapter Four covers findings from datelysis, presentation of findings and
interpretation of findings. It is concluded withnsmary of the chapter. Chapter Five covers
summary of findings, discussion, conclusions ambmamendations of the study. It is concluded
with suggested areas for further research and ibatitn to the body of knowledge. The

references cited from various sources are listedastly appendices are given.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter presents a review of empirical liter@aton factors influencing fresh water fish
farming. These determinants include ecologicaldis;tsocial economic factors, trainings and
extension services, influence of market on freskewéish farming, general challenges facing
fresh water fish farming and sustainability of fisfwrming. The chapter also presents the
theoretical frame work of the study, conceptuahieavork and the research gaps for further

study.

2.2 Factorsinfluencing fresh water fish farming

There are various factors influencing fresh watsh farming in Embu North District namely
ecological factors, social economic factors, tragnand extension services and fish marketing.
Fish is a popular diet all over Africa. A reportncucted by the Food and Agriculture
Organisation (FAO) on The State of World Fishedad Aquaculture (2008), states that the fish
sector is a source of income and livelihood folionks of people around the world (FAO, 2008).
Employment in fisheries and aquaculture has growbstantially in the last three decades, with
an average rate of increase of 3.6 per cent persypeee 1980. It is estimated that, in 2008, 44
million people were directly engaged, full time prore frequently, part time, in capture fisheries
or in aquaculture and at least 12 per cent of tivesee women (Foekeret al, 2008). On
average, each jobholder provides for three depdadariamily members. Thus, the primary and
secondary sectors support the livelihoods of d tdgtabout 540 million people, or 8.0 percent of
the world population.

Millennium Development Goal (MDGs) Number 1 cals & reduction of 50% between 1990
and 2015 in the number of people who suffer fromdan and whose income is less than US$1
per day (Foeken and Owour, 2008). Further, the murabpeople living in poverty is estimated
to have risen from 11 million or 48% of the popidatin Kenya to 17 million or 56% in 2001.
Consequently, urban poverty is rising fast. As sulte new strategies for coping with poverty



have to be devised to cope with the dire situatimrexample multiple sourcing of cash incomes

and fresh water fish farming (Foeken and Owuou®820

The view of fresh water fish farming is supportgd(Bezza and Tascoti,2010), who state that it
may have a role to play in addressing issues ofl fiesecurity, which are bound to become
increasingly important with the secular trend todgarthe urbanisation of poverty and of
population in developing regions (Zezza and Tas@®0). Fresh water fish farming provides a
substantial share of income for the urban poor, fandhose groups of households to which it
constitutes an important source of livelihood (Zeet al, 2010).

According to Halwaret al(2007), a number of subsistence-level fish fas&ve turned into
small-scale commercial fish farmers to produce Hoth the local and export markets hence

making a significant contribution to both food gety and foreign exchange earnings in Kenya.

2.3 Ecological factors

According to Chaudhuri, 2008, for effective aquaand, one has to gain familiarity and control
Water quality to enhance its biological productivibne has to understand fish nutrition so as to
be able to formulate nutritionally balanced fisktdone has to delve deep into fish genetics so as
to be able to evolve new varieties and strains whiestow commercial advantages to the
product in terms of superior growth rate, nutritixkedue, bonelesness, taste and odour. Therefore
one has to prevent incidence of fish infections atiseases through prophylactics and
therapeutics. Tilapia, Catfish and Trout are thsh fspecies commonly kept in fish ponds but
according to Mbugua (2008), Tilapia is the maincgge of fish that is farmed in Kenya. Tilapia
males are preferred for culture because they gestef than females. Females use considerable
energy in reproduction and do not eat when theyrengbating eggs. Males only culture permits
the use of longer culture periods, higher stockatgs and fingerlings of any age. High stocking
densities reduce individual growth rates, but \8efser unit area are greater. If the growing
season can be extended, it should be possibleodupe fish of up to 500 grams. Expected
survival for all-male culture is 90 percent or gezaA disadvantage of male mono-sex culture is

that female juveniles are discarded.
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2.3.1 Water and temper atures

According to Carballo (2008), sites should be gelbdor fish farms only where water of the
required volume and quality is available at theesnmeeded for operating the farm. Preference
should be given to sites where a gravity water sufgpthe farm is possible. The quality of the
water available must be such that the desiredcishbe raised, e.g. fresh, brackish or salt water.
Gravity drainage of the ponds should be possiblee Bite should be in the vicinity of
transportation routes, or where the access roatteaonstructed economically. In the proximity
of inhabited areas, considerations of public heaitth the necessity of guarding against poachers

should be kept in mind.

Water can hold large amounts of heat with a redyismall change in temperature. This heat
capacity has far reaching implications. It pernaitsody of water to act as a buffer against wide
fluctuations in temperature. The larger the bodywater, the slower the rate of temperature
change. Furthermore, aquatic organisms take otethperature of their environment and cannot
tolerate rapid changes in temperature. Water hag weique density qualities. Most liquids

become denser as they become cooler. Water, howgstsrdenser as it cools until it reaches a
temperature of approximately 39°F. As it cools helihis point, it becomes lighter until it

freezes (32°F). As ice develops, water increasgslimme by 11 percent. The increase in volume
allows ice to float rather than sink, a characterithat prevents ponds from freezing solid. Far
from being a universal solvent, as it is sometiroabed, water can dissolve more substances
than any other liquid. Over 50 percent of the knastremical elements have been found in
natural waters, and it is probable that traces oftnothers can be found in lakes, streams,

estuaries, or oceans.

Nasser et al. (2012) reported that water quality guantity in the fish pond is very important to
fish production. He indicated that the followingsiructions should be followed carefully:
Quality water should neither be too acidic or atkal should contain enough dissolved oxygen
and should not be muddy or have any offensive wol®ond water should be free from
pollutants like detergents, oil films, petrochenigcand maintain pond water which should be

green; water PH level should be between 6.5 anidc® swhen the water PH level is low ( in
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acidic condition), the water tastes sour and presvphytoplankton growth, the pond should be
limed using agricultural lime; watch out for lowsdblved oxygen which is revealed when fish
come up to gasp for air, and when the water hasffansive colour; if symptoms of low oxygen
are detected, take immediate action like stopperglization, reducing feeding rate, changing
the water and replacing with fresh oxygenated wa&eevent run-off water from entering the
pond by constructing proper drainage channelsiéogands far away from industrial centres, oil
fields, and chemicals. This is the first step teyanting toxic pollution which can lead to death
of fishes; maintain pond water level especiallyinigirdry season. Replenish water by adding
new water to influence water temperature. Thidsse good time to plant trees to provide shade
for the pond and finally remove thick black mudnfréhe bottom of the pond from time to time.
According to Johnson (2013), the most common fegdmstake is overfeeding. Overfeeding
occurs anytime the fish are eating more than trednThis can make fish sick and excessive
amounts of waste that strains the limits of what loa biologically reduced, results in a decline
of water quality. Fish that are overfed in typicahamental pond facilities will eventually
develop large bellies and begin to look a littlelike tadpoles, with the big body and the wispy
tail. That will not usually kill the fish, but thienpact on the liver and other internal organs can
and will be severe. Fish should be fed no more thege times per day. In cooler waters, they

should be fed once per day.

Carballo (2008) also reported that the size ofhearfponds built today can vary anywhere from
20 square meters to 20 hectares (44 acres) or rRored size is determined by the type of
species cultured, the intensity of the system, sizé maturity of the species being farmed,
access to capital, land availability, water avaliah the harvesting method, and even the
marketing and sales goals of the project.

According to Helfrich (2009), Fish kills caused pgllution in ponds are rare however the most
common pollutants that cause fish kills in ponds @esticides. Pesticides can enter a pond with
storm runoff from an agricultural field, orcharaylgcourse, or residential landscaping. They can
also reach a pond by drifting through the air dgitmop dusting or spraying. Because pesticides

are extremely toxic to fish, great care must beeako keep them well away from ponds.
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Herbicide pollution can cause oxygen depletion #ijng phytoplankton, rooted aquatic plants,
or both. Pollution can contaminate living fish améke them unsafe to eat, but this is rare in
private ponds unless the pond is impacted by im@hgiollution, livestock wastes, acid mine
runoff and golf course drainage. Fish kills resigtfrom disease usually only occur when fish

are overcrowded.

El Sayed (2006) reported that pond conditions, seggbly, availability of fish species, sizes of
fish, feeds and operating techniques, should bentakto consideration in determining how
much should be reasonably stocked. The data ipréngous year, such as sizes, yields, survival
rate, marketing rate and food conversion rate akent as factors determining stocking density

for the following year.

According to Mbugua (2008), tilapia is the main@ps of fish that is farmed in Kenya. There is
also the African cat fish that is farmed with tipWater quality is an essential element in
aquaculture and that can affect the yields. Itsaksout 6 — 9 months for the fish to mature.
There are public and private hatcheries. Mauri€d.Q2 reported that private hatcheries and
nursing farms are very popular to small-scalenfas and produce about 80% of fingerling
supply.

According to Elamin (2006), aquaculture could cotrexr gap between supply and demand but
there are also many forces which could pull prodacin the opposite direction making it

difficult for the industry to grow substantially @mgh to meet demand in the decades to come.

2.4 Social economic factors

In other studies conducted by (Ahmed and Lorica220hey sought to provide a framework for
examining aquaculture’s linkages to food and notrdl security by highlighting key role of
aguaculture in household food and income systenaeweloping countries (Ahmed and Lorica,
2002). Examples were taken from Asian countriesibngs established that there was a steady
growth over the last decade with regard to employmmcome and consumption. From the
study that was conducted there was clear evidehqaogitive income and consumption on

households. There is increased recognition for awgd and balanced nutrition, including
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critical vitamins and minerals in the diet and tleed for improved sanitation, hygiene and living

environment which are related to income and puiolggsower improvement.

(Ahmed and Lorica, 2002), indicate the scope forerempirical studies to be carried out on the
varied opportunities that aquaculture would providemprove the income, employment and
food consumption within households. Since food ¢asgéy mainly affects poorer communities,
(Ahmed and Lorica 2002), targeted small subsistemignted farmers in their study. They
looked at the key socio-economic and policy factaffecting aquaculture adoption and its
impact on poor and asset less people. Even thdwagke is potential for fish farming in Africa,
very few governments have a long term plan for agltare and this makes it difficult for them
to quantify their production targets as far as fesiming is concerned.

The development and wider adoption of aquacultie lbe seen as a significant basis for
improving household food security and other needesdfare (Ahmed and Lorica, 2002).
Aquaculture has the potential to contribute toftied and nutritional status of people in at least
three ways (adoption-income linkages; adoption-emmpent linkages; and adoption-
consumption linkages).

24.1Land tenure

According to MaCPherson and Agyenim-Boaten (2004&here there is no formal land
registration and boundaries are imprecisely defimgdraditional methods there are land tenure
litigations. As a result ethnic conflicts over labhdundaries in these areas are reported. Where
matrilineal inheritance is practiced, women'’s tencan be insecure if the husband dies intestate.
In areas where patrilineal system dominates, lantheoship is less available to women
(MaCPherson and Agyenim-Boaten, 2001). Problemis haitd tenure have affected agricultural
development projects and can similarly affect agliace and culture-based fisheries. Some
local rulers depend on fishermen’s fees for theeepkof their stools and so do not care if there
is over-exploitation of the fisheries (Dey, 2000uaaffar and Helaluddin, 2001).

Land ownership in Kenya is very important for hdwudds. This is because it has the tendency to

appreciate quickly over time. Households can be ablsell their lands in times of financial
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difficulties as a coping mechanism. However, theaguisition of land is not very high. This
means that in as much as a lot of people are asguands; a large majority of owners are also
selling their lands in order to cope with the eaoimsituation. It is only in the rural areas where
there were some improvements in the land ownershige rural poor do not have any
improvement in the net land ownership. This mehasthe increase in the land ownership in the

rural areas is due to the well to do people inviliages.

2.4.2 Quality of Feeds affectsfish farming

The quality of feed produced is also very importdrdr example, according to Quanssthal.
(2007), a test of a sample of eleven common feedsfaur organic fertilizers used in Ghana
indicated three of the feeds (biscuit waste, groundhusk, and dried termite) and three of the
organic fertilizers (cow manure, pig manure, anal @ood) contained fecal streptococci. These

and many pathogens may be passed on in effluentsdoving waters (Quansahal.,2007).

2.4.3 Capital and land

According to Adu (2005), banks are willing to lemebney for the construction of fish ponds but
the conditions for the loans are strict and malemttsuitable mostly for those who are already
well established economically. Generally, the eated market value of the collateral has to be
at least equivalent to the amount of funds loangdu( 2005). For example, the practical
experience of bank officers in commercial aquacaltis weak and most bank managers refer
any loan request by a fish farmer to the headgrsaiteAccra, before deciding on whether or not
to give credit. This difficulty in assessing fornwakdit, a lot of farmers resort to informal credit
Most informal credits do not carry interest exciptspecialized money lenders. Money lenders
charge very high interest rates of between 50-100a8d are for short periods.Asian
Development Bank Evaluation (2005) reported ®2& of small scale farmers caught fish
from their own ponds. This implies that land owihgosis a great factor to consider in fresh

water fish farming.
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2.4.4 Sustainability of fish farming

The challenges facing sustainability are severa, iaclude environmental management, social
conflicts, welfare issues, market stability and thgernational competitiveness in our domestic
marketplace (Moccia and Hynes, 1998). In addittbe,reduction of production costs, perceived
food safety issues and consumer confidence are tm@e important challenges that affect
aguaculture sustainability (Bureau, 2006). Fronitedke challenges, environmental management
is the one that is critical, particularly in refece to the identification of solid waste fish farm

effluents in the aquatic environment.

The pressure on the aquaculture industry from enwental groups and regulatory agencies has
constrained its growth, but also accelerated s@ieaevelopments to overcome these obstacles.
The complexity of the legislation regulating aguame in developed countries relies on how
provincial and federal jurisdiction affects properights (Moccia and Bevan, 2000). Agencies
such as Fisheries and Oceans, Environment Canadaha Ministry of Natural Resources on
both the federal and provincial levels, as welb#zer local regulatory agencies, play a role in
aquaculture licensing. Each of these agencies asekifferent definition of sustainability
depending on their point of view, making the lidegs process tedious, prolonged and
sometimes unsuccessful. An in-depth review of agjiae legislation can be found in Moccia
and Bevan (2000).When it comes to environmental agament of waste in land based
operations, the Ministry of the Environment is m@sgible for administering several Acts that
regulate the use, treatment, management and dispbgater and wastewater. However, the

application of these regulations to cage aquaaiitan be confused and complicated.

2.4.5 Lack of insurance of aquaculture

According to Pillay (1994), there is a general peton that aquaculture is a high risk activity

involving a risk higher than other food productiodustries such as poultry, pigs, cattle etc. This
may be due to various reasons. Firstly, fish isa@iin an aquatic medium, generally outside the
control of the farmer’s direct observation and casecompared to the other food production
industries. Also, aquaculture is comparatively & medustry and is still on a learning curve to

establish itself on par with other allied indusiri@here are a lot of risks available to the sector
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These include the state of technology, technicdl managerial status, and uncertain financial
support (Pillay 1994). Another group of risk alsmsps a challenge to the sector. These include
diseases which reduce the stock, accidents, pagachiatural disasters, use of sub-standard
facility inputs, production contamination and losk income due to competition and over-
production. These types of risks are common tcsadlh ventures and not aquaculture alone
(Pillay 1994).

2.5 Trainings and extension services

Fisheries extension services may be defined adiisemination of the educational advances of

institution to persons unable to take advantageuch in a normal manner. Fisheries extension

brings to the fishermen, fish farmers, and fishcpssors that form of educational assistance best
suited to their needs.

The inability of the farmers in developing coungtiencluding Kenya, to produce at a rate that
can meet the need of the population has been litikéack of access to crucial information on

improved agricultural practices, among other fagtorhis is exacerbated by the dearth of
agricultural extension workers through whom farmeas be reached. This results from the
limited resources available to the public extensigencies with which farmers are reached free
of charge in developing countries (Budek.al. 2010). Therefore, in a bid to promote farmers’

access to extension services, various forms otaltpral extension finance payments have been
instituted in some parts of the world, like in thimited Kingdom, Netherlands, Sweden,

Germany, Chile and Portugal (Budak al. 2010; Rivera & Cary, 1997 ). This trend would

reduce the economic burden on government and iserdee efficiency and effectiveness of

extension (Shekara, 2004). The trend would alsamedr sustainability in fish production.

Sustainability in the context of fish farmers’ wijness-to-pay for extension services is
premised within the meaning of sustainability assifgal by the World Commission on
Environment and Development (1987): meeting thelsed the present without compromising
the ability of the future generation to meet theivn needs. A positive attitude of fish farmers

towards financing extensions services can enhaottedrological and socio-economic concepts
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of sustainability: It can make fish production |eveelatively adequate for the present and future
generations without reducing the ecosystem potentesides, it can increase or maintain fish

output to meet the social and economic needs ad¢heal and future generations.

Agricultural extension department is the most intgair public service institution with the widest
range of responsibilities for agricultural and tutavelopment (Oladebo, 2004). The conduct of
agricultural extension work in Nigeria shows thaemf the primary responsibilities is to help
farmers make efficient use of available resourcemeéet the nation's food needs. Agricultural
extension services promotes the determination offinieal choice for specific agricultural
population and area by making use of farm diagnastgulated needs of the rural farmers and
identified target domains and arousing their irgene their problems. In this regard, agricultural
extension provides a vehicle of technology tranbfginitiating the development, transfer and
diffusion process of innovation (Abalu, 1998). Amtiog to (Falusi 1991) agricultural
development is a rural development approach througith the right technology, effective
extension services, access to inputs, adequatestreatl complementary infrastructural facilities
essential to improve productivity and boost thexdsad of living of rural dwellers are provided.
The clamors for higher productivity in fish farmiegn be achieved not only by coming up with
improved technology but to properly organize adégextension services. This is when the

impact of improved technology can have desiredcédfen fish farmers (Agbamu, 2000).

One approach to determining desirable extensiontagehaviour and performance is to begin
with the farmers' point of view (Oladosu, 2006)n&ouseful indications of farmers expectation
of extension agents behavior was confirmed by (Booh986), who found widespread
resentment towards extension agents among farneeeibe they resent advise from agents who
adopt superior attitudes. Many scientists are nomviniced that it is no longer desirable to use a
transfer of technology approach in which the extemadministrators decide on the targets to be
realized by the field-level extension agents. Agba2000). A more participatory approach is
instead preferred, in which farmers decide whiclanges are desirable and what kinds of

support are needed from extension to realize clsaf@adele, 1997).
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A participatory approach requires that the extemsimrganization becomes a learning
organization with the ability to discover which dgas are desirable in each specific situation. It
is easier to adopt a participatory approach or randeled extension system or a farmers'
association than in a government environment elan®rganization (Agbamu, 2000).
According to (Adu, 2005), the first stage towartle adoption of an innovation is to become
aware that it exists. Awareness does not just ntbah an innovation exists but that it is
potentially of practical relevance to the farmefgiy, 2007). The major role of agricultural
extension is to help farmers to make decisionsutjiionhich they can realize their own goals

and to learn from their own experience (Van den &ath Howkins, 1996).

Despite the efforts of extension agents to alleviatral poverty and support fish farmers to
improve their competencies in different aspectfishf farming and also to be more responsible
with environmental and natural resources, theraratieations that the efficiency and quality of

the support provided by the extension agents havdeen fully utilized by fish farmers. The

general objective of the research aimed at analyfzein farmers' awareness and participation in
extension agents' linkage activities in a coastdlialand States, Nigeria. The specific objectives
are to determine the level of awareness of fisiméss to extension agents' activities and

ascertain the level of participation of fish farmar these activities.

In Ghana, the Directorate of Fisheries and the #ftiipiof Agriculture provide free extension
services and other technical services to fish fesméich include the production of fingerlings
for sale at government-operated fish hatcherieadtition, non-governmental organizations and
universities have also provided some technicalsteste to fish farmers in effort towards the
development of aquaculture in Ghana (Quagraigieal 2009). However, the Fisheries
Directorate, are represented at the farmer cotdaet by Agricultural Extension Agents (AEA).
This is because, Fisheries extension capacity doneulture activities; was very weak because
this area was not part of the curriculum of theadtural colleges (FAO, 2000, 2009).

Result and Method demonstrations were particuladgy effective as majority of the client

groups were resource poor and illiterate or setardie, and as such they had the tendency of
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avoiding taking risk. Demonstrations offered theppartunity to observe the difference between
the improved and the traditional culture practidesreated greater impact when they were able
to see that someone from their own community hadnbsuccessful in following the

recommended package of practices and benefitedseTtesult demonstrations also created a
sustainable teaching method based on seeing sviygiand also developed the confidence of

the extension agents.

Demonstration sites were also used for conductirgitu training for the 164 fish farmers (Table
2.1) through display of the crop and demonstratibaarious steps of the package of practices.
Learning through this method was concrete as itegagntially a doing method and allowed for
repetition and practical exercises. The succesheotiemonstration was ensured because of its
simplicity and presentation of concrete results.

Table 2.1 Fish farmersin Embu North District

Division Number of fish farmers
Manyatta 70
Ruguru 55
Nginda 39
Total 164

Source: Ministry of fisheries and development, aimaport 2011

2.6 Influence of marketing on fresh water fish farming

Marketing is the process of planning and executimg conception, pricing, promotion, and

distribution of ideas, goods, services, organizesjoand events to create and maintain
relationships that will satisfy individual and orgzational objectives (Boone and Kurtz, 1998).
The American Marketing Association defined markgtas an organizational function and a set
of processes for creating, communicating and detigevalue to customers and for managing

customer relationships in ways that benefit thenization and its stakeholders (AMA, 2004).
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Markets and marketing are critical mediating ingiins in rural livelihoods for over all
development. Markets, when they work, can be aitiefit mechanism for the exchange of
goods and services, the coordination of buyerssatidrs and the allocation of resources in an
economy (DFID, 2006). Marketing of aquatic produtdsplaying an important role in the
exchange and flows of products from producers twsomers. Fish marketing has been mostly
developed and driven by the private sector, whglalso observed in other south-east Asian
countries like India, Thailand and the PhilippifE&0O, 2001a). Marketing of aquatic products
for example in Bangladesh is inherently complex doethe existence of different type of
markets, distribution channels, channel intermeéearcontracts and heterogeneous consumers
(Alam, 2001). According to Alam (2001), differentpes of aquatic products from different
sources are channeled in different ways to the damand international markets. Marketing of
aquatic products can be broadly characterized aesiic marketing and export marketing.

Almost all fishes (95%) produced in Bangladeshamesumed locally (DFID, 2005). Fish from
different sources (culture, capture and marine)dis&ibuted to the consumers throughout the
country by channel intermediaries. Although alltsaf fish for consumption may be sold side
by side at the same time and within the same retaiket to consumers, the marketing and
distribution channels of fish from culture, captuaed marine fisheries vary to some extent. The
domestic fish marketing chain is commonly descriagdong passing through 4-5 intermediaries
(Dey, 2000; Muzaffar and Helaluddin, 2001).

According to Adu (2005), the main challenge is ti extension services to individual farmers
normally focus on improving production, while neglag marketing, processing (cold chains,
live marketing, smoking and value added produsisgjo-economic factors, and the adoption of
aguaculture. Because of this, the farmers havie lkhowledge as to how to market their
products. Adu (2005) explains that fish marketimgniostly centralized around the big cities of a

country.

Studies have revealed that most farmers sell fighirraw at local and nearest urban markets,

with the prices varying with the weights of thehfis~armers would, therefore, not likely adopt
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improved management practices while proceeds frala ef fish are low (MoLFD 2007).

Current marketing information is largely informaldaobtained by talking to buyers/ traders or
sellers who have conducted transactions. The fett rhost consumers were paying premium
prices for fish species reared could influencefisie species adopted by farmers (Henryon et al
1998). To tackle the problem of marketing, coolfagilities are essential and farmers should

have a collective approach on the matter.

2.7 Theoretical frame work
The study will be guided by the following developrhéheories:-

2.7.1 Modernization and Development

Modernization as a way of development can be tréiced the first half of the 20 century in
the history of western-industrialized countries. ddmization became in reality an economic
development theory. It was taken generally thathiod world countries to develop; they had to
follow the same stages as European Countries vweaugh some decades ago. The theory
emphasized that poor countries of the world werer poecause they were dependent on
agriculture, used traditional means of productlanked technological innovations and generally

had an illiterate society.

Development is by the modernization theorists dattarzed as a movement from a state of
backwardness with subsistence economy, to a mouhelustrial society with higher income and
productivity rates. This school of thought howeiggrores the concrete and complex processes
of change and struggle in real social formationscdkding to Lee (2000), modernization is an
environmentally and socially destructive ideologiich retains a power to shape trajectories of

economic development within which sustainabilitprsblematic.

In Kenya, the national poverty reduction policy atihtegy is based on modernization ideology.
It emphasizes the concept of transforming the exgnivom being poor where most people are
locked into traditional subsistence production iatmodern economy where agents in all sectors

are able to participate actively in economic grawAlscording to modernization theory, those
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who work in the informal sector are largely peopif¢gh low levels of education and even lack
formal education skills. They produce at a smadllesand their contribution to the country’s
economy is negligible if it is there at all. Deteénmg the level of development basing on per
capita income thus excludes such people from theldpment process and this is typical of the

majority of fresh water small scale fish farmingdanya.

Despite the exclusion characteristic of modernmratpath to development, many of the
development strategies in Kenya are based on miadéon ideologies. The use of
modernization ideas therefore has been necessahnisistudy especially in assessing whether it

caters for all or excludes some people in the dgreent process.

2.7.2 Alter native Development

This paradigm rejects economic growth as an enthélf, and instead emphasizes welfare and
human development with increased choices (Martgus$999). It emerged in the 1970’s as a
critigue to mainstream economic model of modermzrathat failed to address the problem of
massive poverty and environmental sustainabilityds inspired by the works of John Friedman
who saw the previous attempts to development akiréa and alternative development as
‘hope’. As a new approach, alternative developnieted to improve the living conditions of
the poor especially in rural areas and at the same be compatible with emerging

environmental concerns.

The main idea about alternative development wasonaplace mainstream development path of
modernization through the state but rather to foansthem so that the disempowered poor are
included in political and economic processes angk their rights as citizens and human beings
acknowledged. It therefore became a bottom-up agbravith the major concern on people and
not only on production and profits. Alternative dwpment focuses on the fulfillment of

practical and strategic interests through collectiobilization-the empowerment approach. This
has increasingly been used to mean increasing @sopapacities so that they become self-
sustaining, independent and able to make decisfatisaffect their lives. The theory points out

that its only through people-centered and bottonapproaches to development through which
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people are empowered; socially, economically ad a®lpsychologically. Through the ‘basic
needs approachof alternative development theory, fish farming viery important as an
alternative source of food (proteins), source a@ome for Kenyan farmers thus able to meet
other basic needs like clothing, housing and edmatt is important to note that the use of
‘Alternative Development’ theory in this study hglpo understand factors influencing fresh

water small scale fish farming in the study area.

2.7.3 The Concept of Sustainable Development

The term was first used in early 1980’s in the WdClonservation Strategy but became popular
after the publication; ‘Our Common Future’ by theokld Commission on Environment and
Development (WCED) in 1987. According to Ashley a@drney (1999), in Johnston et al
(2000), about eighty definitions of ‘sustainablevelepment’ can be identified. They point out
that the most widely used is that of WCED (198 @deVelopment that meets the needs of the
present without compromising the ability of futwenerations to meet their own needs”. By this
time, international debates had been charactenze® and more by considerations about the
impact of growth and socio-economic change upon ghgsical environment. From this
definition, the emphasis on ‘needs’ is closely tedato problems of poverty especially in the
Third World. It is emphasized that fulfiling of man needs and aspirations is the most
important goal for all development efforts throughohe world (Martinussen, 1999). On the
other hand, sustainability seen from the SL apgrpescnot merely about meeting basic needs or

subsistence living but views this as rather thst Step.

Globally, the concept of sustainability has beee thajor focus in the formulation of

development objectives as well as in connectioh wie design of strategies, which increasingly
take into account environmental concerns. In singlms, sustainability may be taken to mean
that, a specific activity can continue or a reseuscavailable for at least the medium, and it is
not associated with or dependent upon rapidly dieyienputs (Roberts and Muir in Reinertsen
and Haaland, 1995; Helmore and Singh, 2001). Shwidity can mean different things to

different people (Redclift 1990 and Tickell 199&)ough most would agree that it involves three

elements of futurity, equity and the environmenggfee, 1993) It is important to note that the
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term has acquired different connotations withintipalar fields; for instance in institutional
projects particularly in economically deprived areie term sustainable development is used to
define whether projects are likely to continue omogernal support has been withdrawn. It
relates with project effectiveness, financial vidji technical capacity and social acceptability.

Sustainability is important because it implies thadgress in poverty reduction is lasting, rather
than fleeting because there is accumulation of droapital base that provides the basis for
improved livelihoods, especially for poor people.ithWWregard to this study, the term
sustainability is used to determine whether theylterm objectives of fresh water small scale
fish farmingare achievable through the aquaculture projectadyospeaking, sustainability is a
key indicator of success or failure in developmprtjects. Thierry Lemaresquier of UNDP’s
Social Development and Poverty Elimination Divisi@DPED) had this to say; “projects that
are based on empowerment and improvement of liwetls of the poor stand a much better
chance of surviving once the initial funding anébefhas run out of gas” (Helmore and Singh
2001).

2.8 Conceptual Framework

According to Bogdan and Biklen (2003), a conceptinamework is a basic structure that
consists of certain abstract blocks which represie@tobservational, the experiential and the
analytical or synthetically aspects of a processystem being conceived. The interconnection of
these blocks completes the framework for certapeeted outcomes.An independent variable is
that variable which is presumed to affect or deteena dependent variable. It can be changed as
required, and its values do not represent a probégiring explanation in an analysis, but are
taken simply as given (Dodge, 2003). The independariables in this study are: To assess
ecological factors influencing fresh water fishnf@mg; To assess social economic factors
influencing fresh water fish farming; To determimaw training and extension services influence
fresh water fish farming and to establish the iafice of marketing on fresh water fish farming
in Embu North District. A dependent variable is wisameasured in the experiment and what is
affected during the experiment. The dependent bigrisesponds to the independent variable.

The dependent variable in this study is sustainfibtd water fish farming.
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2.9 Knowledge gap

The literature review of this study shows that liregater fish farming has huge potential for
expansion in Kenya but fish-farming systems arecuheleloped and are practiced at low levels
of intensification. The study reflected on the egital factors influencing fresh water fish

farming, the social economic factors influencingsti water fish farming, the trainings and
extension services offered to fresh water fish f&agrand the influence of marketing on fresh
water fish farming. The study did not consider abthe effect of technology and other

determinants of successful fresh water fish farniegmce creating a gap for further study.
There’s therefore the need to carry out furtheeaesh on determinants of fresh water fish

farming.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This chapter outlines the research design, targptilption, sampling technique, sample size,
data collection methods, data collection instrursergliability and validity of the data collection
instruments and finally the data analysis are prteskin the chapter, ethical considerations and

Operational definition of variables.

3.2 Resear ch Design

For the purposes of this study, the researcher ayragdl descriptive research design. A
descriptive study is concerned with determining fileguency with which something occurs or
the relationship between variables (Bryman and, Bl03). Descriptive research design was a
valid method for researching factors influencingstr water fish farming in Embu North District
and as a precursor to quantitative studies. Thegnlegas deemed suitable since it helped to
describe the state of affairs as it exists withmanipulation of variables which was the aim of

the study.

3.3 Target Population

The target population for this study was164 respotslconsisting of 160 active fresh water fish
farmers with one or more fish ponds, the chairm&nEmbu North District fish farmers
marketing Association and 3 Area Extension Offiq@sble2.1). Mugenda and Mugenda (2003)
reported that the target population should haveesolyservable characteristics, to which the

researcher intends to generalize the results ofttioy.

3.4 Sampling Techniques and Sample Size

The sample of respondents was drawn from 160 afrtee water fish farmers with one or more

fish ponds, the chairman of Embu North Districhffarmers marketing association and 3 Area
Extension Officers. Purposive sampling techniques waed to select the respondents. The
technique allows a researcher to use cases thatthawequired information with respect to the

objectives of the study (Mugenda and Mugenda, 20Q@&ses of subjects are handpicked
28



because they have information or they possessethéred characteristics. This study therefore,
took a census of the 164 respondents from EmbuhNdidtrict. According to Dooley (2007),
when the sample is small it is important to take wWhole population in order to determine the

needs of an organization.

3.5 Data Collection Instruments

Data was collected by use of questionnaires. Quastires were cheap to administer to
respondents who were scattered over a large dreasl convenient for collecting information
from a large population within a short span of tifike questionnaires had both open and closed
ended questions. The structured questions wereinsad effort to conserve time and money as
well as to facilitate in easier analysis as theyewan immediate usable form; while the
unstructured questions were used to encourageefiomdent to give an in-depth and felt

response without feeling held back in revealingmy information.

3.5.1 Validity of the Instruments

Validity of the instruments was established by pemrd a panel of experts from the Department
of Extra Mural Studies .The research instrumentewavailed to the experts and peers, who
established its content and constructed its validit order to ensure that the questionnaire
included an adequate and representative set o§ iteinich contain the dimension and elements

of concepts under study.

3.5.2 Reliability of the Instruments

This research study used test-rest method whicblveg administering the same scale or
measure to the same group of respondents at tvayategimes. This was after a time lapse of
one week. A pilot study was conducted in the distilO fresh water fish farmers were picked
randomly for the pilot study. Test re-test methaswsed to test for reliability of the instrument.
The instruments were administered to the resposdanid re-administered to the same
respondents after one week. This was in line w&hu¢tleworth, 2009), who stated that the

instrument should be administered at two differiimies and then the correlation between the
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two sets of scores computed. This was done usiraysBres Product-Moment correlation

coefficient Formula. The formula is as follows:

co Exy-EX(Ey)
{Z x* = (Z:I)}F y - (Zy)2:|

N

A correlation coefficient of above 0.7 was deenmwthean that the instrument was reliable and

measurable.

3.6 Data Analysistechniques

The questionnaires were edited for the purpose hgicking on completeness, clarity and
consistency in answering research questions. Tteewdas coded, tabulated and analysed using
Statistical Package for Social Sciences and MS IExased on study objectives. Descriptive
statistics was computed and study findings weresgmed using percentages and tables and

interpretations made.

3.7 Ethical considerations

All respondents were treated with courtesy and eetsjn order to avoid misunderstanding
between the enumerators and respondents and threyinfermed of the purpose of the study.
Each respondent was politely requested to fill ghestionnaire and assured of confidentiality

with regard to any information they had provided.

3.8 Operational definition of variables
The operational definition of variables is giveriiable 3.1
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Table 3.1: Operational definition of variables

Objectives Type of Indicator(s) M easur ements Measurement | Toolsof analysis | Type of
Variables scale data
analysis
To assess ecological factorsndependent | Types of fish species in a| Number of fish species Ratio Percentages Descriptive
influencing fresh water fish Ecological pond reared in a pond means
farming in Embu North Factors
District system of water supply number of water supply | Ratio Percentages Descriptive
systems means
Drainage of water from a | Number of times per unit | Ratio Percentages Descriptive
pond time means
pond water temperatures| Degree centigrade/Celsius|  Ratio Percentages | Descriptive
for warm species means
Pond water temperatures| Degree centigrade Ratio Percentages | Descriptive
for cold species means
Quality of soils Content of gravels Ratio Percentages Descriptive
Depth of the soils means
Types of predators Number of predator Ratio Peagpmrst Descriptive
means
Nature of water pollution | sources of pollution Orali Percentages Descriptive
means
Feeding Types of feeds, Ordinal Percentages Descriptive
Frequency of feeding means
To assess social-economi¢ Social Land Kenya shillings per ha Ratio Percentages Descriptive
factors influencing fresh | Economic Labour total wages per month means
water fish farming in Embu factors capital rate of bank interest per
North District. annum
inputs number of fingerlings per

pond, kilograms of fish
feeds consumed per day,
kilograms of fertilizers
utilized per pond
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Employment Number of employees in | Ratio Percentages Descriptive
fish farms means
Income generation Type of employment Ratio
opportunities
Monthly income
Per capita
Age Number of years Ratio Percentages | Descriptive
means
gender Number of Male Ratio Percentages Descriptive
Female means
Level of education Number of Ratio Percentages Descriptive
Primary Secondary means
Tertiary Degree
marital status Number of: Ratio Percentages Descriptive
Married Single Divorced means
widowed
To determine how training| Training and | Training Frequency of Farm trials | Ratio Percentages Descriptive
and extension services Extension Extension services number of Demonstrations| means
influence fresh water fish | services number of Players of the
farming in Embu North services
District. Number of trainings
Number of farmers trained
methods of training: Social
networks, media, number of
Associations
To establish the influence | Fish Place of markets Place of markets Ordinal Percestag Descriptive
of marketing marketing means
on fresh water fish farming Prices of fish Cost per species harvested Ratio Percentages Descriptive
in Embu North District. Cost per size of fish means
Species of fish sold Type of fish harvested per Ordinal Percentages Descriptive
pond means
Marketing associations Number of associations |rRatio Percentages Descriptive
the area means
Demand and supply Number of consumers and| Ratio Percentages Descriptive
suppliers in the market and means
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Forces of supply and
demand

Storage Facilities Methods of storage Ordinal Percentages Descriptive
facilities means
Processing Methods of processing Ordinal Percestage | Descriptive
means
Dependent Food security Level of food safety Ratio Percentages Descriptive
Sustainable | Improved standard of Rate of fish means
fresh water | living consumption
fish farming | Increased per capita fish | Level of wealth

consumption

Increased revenue to the
government
Self-sustained fish farmer

Level of GDP

Level of sustainable fish
farming

sLevel of foreign currency
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CHAPTER FOUR

DATA ANALYSIS, PRESENTATION AND INTERPRETATION

4.1 Introduction

This chapter contains data analysis, presentatiah iaterpretation of findings. The study
intended to assess factors influencing fresh whsér farming in Embu North District. The
results of the study are presented following tlséeti sub-headings: questionnaire return rate,
description of the study subjects, ecological fexiofluencing fresh water fish farming, social
economic factors influencing fresh water fish farg)i how training and extension services

influence fresh water fish farming and the influeroé marketing on fresh water fish farming.

4.2 Questionnaire Return Rate

The questionnaire return rate was 99 % as 161fdlidquestionnaires were returned. This was
possible since the questionnaires were administdngdtrained research assistants who
administered questionnaires and waited for theomdgnts to complete the questionnaires. The
guestionnaires were collected immediately and isesawhere the questionnaires were left

behind, they were collected the following day.

4.3 Demographic Characteristics of the respondents

This section gives the respondent’s gender, age] & education, marital status, family size
and whether the respondent is the household hdskeTsocial attributes were relevant to the
study since they enabled the respondent to pramfdemation that is valid, reliable and relevant
to the study.

4.3.1 Study responses by gender

The respondents from Embu North District who endatpemselves in fresh water fish farming

were asked to state their gender. The responsetiaven in Table 4.1.
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Table4.1: Gender of therespondents

Gender of respondents Frequency Per centage
Male 82 50.9
Female 79 49.1
Total 161 100.0

The study findings indicated that 82 (50.9%) ofpmslents were males while females were
79(49.1%).The study showed that gender was notjarzator in the area of the study.

4.3.2 Respondents by age
The respondents were asked to indicate their agas dmong choices of age classes given. The
age of the respondent has an influence on thetyaldi engage in fresh water fish farming

activities. The respondents responses are showalle 4.2

Table4.2: Age of respondents

Age of respondent

in years Frequency Per centage
Below 30 17 10.6
31-40 42 26.1
41-50 43 26.7
51-60 48 29.8
Above 60 11 6.8
Total 161 100.0

The research findings show that 133 (82.6%) respatsdare in age bracket of 31-60 years. This
indicates that majority of the respondents arehi@irt middle age and therefore suitable in

undertaking fish farming activities which requimgeegy and effective decision making.
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4.3.3 Marital status of the respondents.

The respondents were asked to indicate their nhataius.

the respondents by marital status.

Table4.3 Marital status of therespondents

Table 4.3 shows the distribution of

Marital status Frequency Per centage
Married 124 77
Single 20 12.4
Divorced 6 3.7
Widow 11 6.9
Widower 0 0
Total 161 100

The study findings indicate that majority 124(7766)the respondents were married. Marriage

ascribes familial responsibilities to farmers ahdréfore farmers become more serious in terms

of their participation in fish farming activities.

4.3.4 Distribution of therespondents by their level of education

The respondents were asked to indicate their higeesl of education and Table 4.4 shows the

results.

Table 4.4: Respondentslevel of education

L evel of education Frequency Per centage
Primary 63 39.1
Secondary 77 47.8
Tertiary 8 5.0
University 13 8.1
Total 161 100.0
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The findings show that 63 (39.1%) respondents haghgpy education and 77 respondents
(47.8%) had secondary education. Therefore, tllgates that majority of the respondents are

literate and could undertake fish farming actidtveell.
4.3.5 Family size of respondents
The respondents were asked to indicate their fasiy. Table 4.5 shows the distribution of the

respondents by family size.

Table 4.5: Family size of therespondents

Family size Frequency Per centage
Below 3 39 24.2
3-5 70 43.5
6-8 36 22.4
Over 8 16 9.9
Total 161 100.0

The study indicated that 70 (43.5%) families hdal r@embers. Some of family members offered
labour in fish farming activities and hence redutteelamount spent on labour cost.

4.4 Ecological factorsinfluencing fresh water fish farming
Ecological factors such as fish species rearecengaipply and temperatures, nature of soils and

diseases, pollution and types of predators infladrsh farming in the study area.
4.4.1 Fish speciesreared

The respondents were requested to indicate mapgwiesp of fish which they rear. Table 4.6

shows the main species of fish reared.
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Table 4.6: Main species of fish reared

Fish species Frequency Per centage
Tilapia only 81 50.3
African Catfish only 36 22.4
Trout only 2 1.2
Tilapia and AfricanCatfish

. 42 26.1
mixed
Total 161 100.0

The study showed that majority 81 (50.3%) of resjgmts stocked Tilapia only while 80
(49.7%) respondents stocked Tilapia and AfricarfiSfamixed, African Catfish only and Trout
fish. Trout fish is less popular since it does vireltold areas. The fish species stocked depended
on marketability, fast growing, taste of fish aritler reasons like availability of fingerlings.

The respondents were asked to indicate reasorisdmrchoice of fish species. Table 4.7 showed

reasons for stocking various fish species.

Table4.7: Reasonsfor stocking fish species

Reasons Frequency Per centage
Very marketable 72 44.7
Fast growth 56 34.8
Better taste 30 18.6
Other reasons 3 1.9
Total 161 100.0

The study showed that 72(44.7%) respondents dloftéle species basing on its marketability,

56(34.8%)respondents stocked fish because dastggfowth while the rest stocked fish because
of better taste and other reasons.

The respondents were further asked to indicate stueirces of fingerlings. Table 4.8 shows the

source of fingerlings.
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Table 4.8: Source of fingerlings

Sour ce of fingerlings Frequency Per centage
Government hatchery 60 37.3
Private hatchery 95 59.0
Neighbours 6 3.7
Total 161 100.0

The study indicated that majority 95(59.0%) of teepondents obtained their fingerlings from
private hatchery, while the rest 66(41% of respotgleobtained fingerlings from the

Government hatchery and from the neighbours.

The respondents were also asked to indicate aheutype of fish pond they keep, number of
fish ponds they have, factors which led to the troigion of the fish pond type, determinants of
the number of fish ponds they have and number afsythe fish ponds had been operational.
The results are shown on Table 4.9, Table 4.10/eTdhll, Table 4.12 and Table 4.13

respectively

Table4.9: Typeof fish ponds

Type of fish ponds Frequency Per centage
Earthen 56 34.8
Liner 103 64.0
Concrete 2 1.2
Total 161 100.0

The study indicated that majorityl03(64.0%) ofp@sdents had liner type of fish pond while
only 2 (1.2%) respondents had concrete type bfgands.
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Table 4.10 Factorswhich led to construction of the type of fish pond

Factor Frequency Per centage
Quiality of soils 65 40.4
Water temperatures 77 47.8
others 19 11.8
Total 161 100.0

The study showed that 77(47.8%) respondents itedicdhat water temperatures is a great factor

when considering construction of a fish pond indhea of study.

Table4.11: Number of fish ponds

Number of fish ponds Frequency Per centage
1 60 37.3

2 64 39.7

3 22 13.7

4 12 7.4
Over 4 3 1.9
Total 161 100.0

The study indicated that most 64 (39.7%) of thepwegents had only 2 fish ponds while only
3(1.9%) respondents had over 4 fish ponds.
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Table 4.12: Deter minants of the number of fish ponds

Deter minants Frequency Per centage
Market demand 41 25.5
Availability of capital 80 49.7
High profit from sales 27 16.7
Availability of land 12 7.5
others 1 0.6
Total 161 100.0

The research indicated that availability of cap#@alshown by 80 (49.7%) respondents was the

main determinant of the number of fish ponds easpand had followed by market demand.

Table 4.13: Number of yearsfish pondswere operational

Number of years Frequency Per centage
Less than 1 year 60 37.3
1-5 years 74 46.0
Over 5 years 27 16.7
Total 161 100.0

The findings indicated that majority 74(46.0%) betrespondents had fish ponds which had
been operational from 1-5 years followed by youagniers whose fish ponds were in operation

for less than one year.

4.4.2 Water supply and temperature
The respondents were asked to indicate their maunce of water, means by which water got

into the pond, how often the water level was manet and finally how often optimal water
temperatures were monitored. The results are slwwhable 4.14, Table 4.15, Table 4.16 and

Table 4.17 respectively.
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Table4.14: Main sour ces of water

Water sources Frequency Per centage
Wells 42 26.1
Streams 65 40.4
Springs 30 18.6
Others like piped 24 14.9°
Total 161 100.0

The study showed that most 65(40.4%) of respondebtained water for their ponds from
streams, while 24 (14.9%) respondents obtainedr/rat@ other sources.

Table 4.15: M eans by which water got into the pond

Means Frequency Per centage
Gravity 81 50.3
Pumping 60 37.3
Others like hose pipe 20 12.4
Total 161 100.0

The study indicated that majority 81(50.3%) of thspondents got water into the pond through
force of gravity while 20 (12.4%) respondentsthikir ponds through the use of other means like
hose pipe.
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Table4.16: How often the water level is maintained

M aintenance of water Frequency Per centage
Daily 24 14.9
Weekly 101 62.7
Monthly 34 21.2
Others 2 1.2
Total 161 100.0

According to the study majority 101 (62.7%) of resgents maintained the water level in the
fish ponds on weekly basis while 2 (1.2%) respoisledid not maintain the water level

regularly.

Table4.17: How often optimal water temperatures are monitored

Monitoring Frequency Per centage
Daily 41 25.5
Weekly 88 54.7
Monthly 25 15.5
Others 7 4.3
Total 161 100.0

According to the study majority 88(54.7%) of resgents monitored water temperatures in the
fish ponds on weekly basis while 7 (4.3%) respotsleiid not monitor the water temperature

regularly.

4.4.3 Nature of soilsand diseases
The respondents were asked of factors leading tstaaction of fish ponds and the main
diseases experienced by fish farmers. The resudtsslaown on Table 4.18 and Table 4.19

respectively.
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Table 4.18: Factorswhich led to construction of the type of fish pond

Factor Frequency Per centage
Quality of soils 65 40.4
Water temperatures 77 47.8
others 19 11.8
Total 161 100.0

The study showed that 65(40.4) respondents ireticqtiality of soils and water temperature77
(47.8%) as great factors leading to construabioiish ponds in the area of study.

Table4.19: Main fish diseases

Main diseases Frequency Per centage
None 90 55.9
Stress due to lack of

56 34.8
oxygen
Fungal diseases 15 9.3
Total 161 100.0

The study showed that majority 90(55.9%) of thepoesients had not experienced any fish
problems or diseases.However,56(34.8%) respondeqasrienced fish stress due to lack of

oxygen in the ponds.
4.4.4Kind of pollution experienced

The respondents were asked to state the kind bftjoo experienced in fresh water fish farming

in the area of study. The results are shown onelé0.
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Table 4.20: Kind of pollution experienced

Kind of pollution Frequency Per centage
Chemicals from soill

. 68 42.2
erosion
Left over feeds 35 21.7
Over feeding/excess feec 48 29.8
Others 10 6.2
Total 161 100.0

The study showed that most 68(42.2 %) of resposdbat the problem of pollution from

chemicals from soil erosion followed by excess feadd left over feeds.
4.4.5 Type of fish predators
The respondents were asked to indicate the typeeafators they experience in their fish ponds.

Table 4.21 shows types of fish predators foundhénstudy area.

Table4.21: Typeof fish predators

Typeof predators Frequency Per centage
Snakes 30 18.6
Birds 104 64.6
people 8 5.0
Otter 18 11.2
Frogs 1 0.6
Total 161 100.0

The study indicated that majority104(64.6%) ofo@sdents experienced birds as their main fish
predator while 57(35.4%) experienced predators fikakes, otter, human beings and frogs.

These predators affected the volume of fish producéhe area.
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4.5 Social Economic factorsinfluencing fresh water fish farming

The respondents were asked to indicate about hewiigh farmers raised money to construct
fish ponds, whether fish farming was the main sewfincome in the household, to state other
sources of income, respondents’ involvement inftéle farming and form of land ownership.
Responses are indicated on Table 4.22, Table 7&3e 4.24 Table 4.25, and Table 4.26 and
Table 4.27 respectively.

Table 4.22: How money wasraised for starting fish pond

Sour ce of money Frequency Per centage
Own money 78 48.4
Bank 41 255
Cooperative society loan 13 8.1
Government support(ESF 27 16.8
Others 2 1.2
Total 161 100.0

The findings showed that 78 (48.4%) of respondargsd their own money to start fish farming,
41 (25.5%) respondents got money from banks, catigersocieties and government support

programme.

Table 4.23: Whether fish farming isthe main sour ce of incomein the household

Sour ce of money Frequency Per centage
Yes 43 26.7
No 118 73.3
Total 161 100.0

The study showed majorityl18 (73.3%) of respondemtscticed mixed farming while 43
(26.7%) respondents practiced fish farming as timgiin source of income.
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Table4.24; State other sourcesof income

Other sources of income Frequency Per centage
Coffee farming/Tea 80 49.7
Horticulture 20 12.4
Dairy farming 17 10.6
others 1 0.6
N/A 43 26.7
Total 161 100.0

The study has shown that 80 (49.7%) of respondaaistice Coffee/Tea farming as their other
source of income apart from fish farming, 20(12.4%@spondents practice horticulture, 17

(10.6%) respondents practice dairy farming.

Table 4.25: Respondentsinvolvement in thefish farming

I nvolvement Frequency Per centage
Run the operation myself 76 47.2
My family assist me 66 41.0
Employed fish attendant 19 11.8
Total 161 100.0

The study indicated that 76(47.2%) of respondeuts frsh farming themselves, 66 (41.0%)
respondents are assisted by their families whil€l198%) respondents employ fish attendants.

47



Table4.26: Form of land ownership

L and ownership Frequency Per centage
Freehold 9 5.6
Family land 45 28.0
leasehold 2 1.2
Own land 105 65.2
Total 161 100.0

The study indicated that majority 105(65.2%) ofspendents own land while the rest do fish
farming on family land, freehold land and on leaddHand. The owned land acts as a security

for obtaining loan to start and expand fish farming
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Table4.27: Factorsinfluencing fresh water fish farming

Factors Strongly Disagree Neutral Agree Strongly
disagree agree
Freg. % Freg. % Freq. % Freg. % Freqg. %

Contribute to poverty 3 19 5 31 2 1.2 47 29.2104 64.6

alleviation and food

security

Contribute to social well 2 1.2 2 1.2 4 25 44 27.3109 67.7

being promoting equity

Provide food of high 1 06 O 0 4 25 21 13 135 83.9

nutritional value

Combination of 1 06 O 0 4 25 24 14.9132 82

agriculture and

aguaculture improve

food supply, income and

make farmers self

sustained

Boosts rural economicl 06 O 0 4 25 32 19.9124 77

development

Living near  water 2 1.2 1 0.6 19 11.8 33 20.906 65.8

bodies encourage fish

farming

Major source of foreign 43 26.7 0 0 18 11.2 34 21.166 41

exchange to government

Offer employment 1 06 O 0 4 25 32 19.9124 77

opportunities to many

farmers

Mean 7 42 1 06 7 46 33 20.7113 69.9
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The study showed that on average, 113 (69.9%)sploredents strongly agreed that fresh water
fish farming can make an important contributionpverty alleviation, food security, food
supply through combination of agriculture and aqliace, increase in income and self sustain
farmers, boosts rural economic development, Liviregr water bodies encourage fresh water
fish farming, foreign exchange earnings to govemnaad offers employment opportunities to

many farmers.

4.6 How training and extension servicesinfluence fresh water fish farming

Fisheries extension and training brings to theefisten, fish farmers, and fish processors that
form of educational assistance best suited to thesds. The respondents were asked to indicate
whether they attended training organised by mipistrfisheries and other service providers, to
name the institution of training, training methodsed, number of training conducted and
whether the trainings conducted influenced freskewfish farming. The results are shown in
Table 4.28, Table 4.29, Table 4.30, Table 4.31kadule 4.32 respectively.

Table4.28: Whether attended training organised by ministry of fisheriesand other service

providers

Attended training Frequency Per centage
Yes 154 95.7
No 7 4.3
Total 161 100.0

The study indicated that majority 154(95.7%) ofpeasdents had attended training organised by
the Ministry of fisheries and other service provaenhile 7(4.3%) respondents had not attended

any training.
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Table4.29: Name of thetraining institution

Name of institution Frequency Per centage
None 7 4.3
Ministry of Fisheries 79 49.1
Other service providers 65 40.4
During field days 10 6.2
Total 161 100.0

The study showed that most79 (49.1%) of respondesdsattended training organised by the

Ministry of fisheries while 7 (4.3%) of respondehtsd not attended training in any institution.

Table4.30: Training method used

Method of training Frequency Per centage
None 7 4.3
Demonstration 86 53.5
Workshop and seminars 57 35.4
Other methods 11 6.8
Total 161 100.0

The study indicated that majority 86(53.5%) of tlespondents received training through
demonstrations while 68(42.2%) received traininguigh workshop and seminars. However, 7

(4.3%) of respondents had not received any training
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Table 4.31: Number of trainings conducted

Number of trainings Frequency Per centage
None 2 1.2

1 43 26.7
2-3 88 54.7
4-5 24 14.9
Over 5 4 2.5
Total 161 100.0

According to the study majority 88(54.7%) of resgents received 2-3 trainings, 4(2.5%) of

respondents received over 5 trainings while 2(1.8#0)espondents received no training.

Table 4.32: Influence of training on fresh water fish farming

Influence of training Frequency Per centage
None 17 10.6
Motivation to farmers 68 42.2
Educate farmers on fi

) 75 46.6
farming
Other 1 0.6
Total 161 100.0

The study indicated that the trainings educatedntgy5(46.6%) of respondents, motivated 68
(42.2%) respondents while the trainings did nduirice 17 (10.6%) respondents at all.

4.7 Influence of marketing on fresh water fish farming
Markets and marketing are critical mediating ingiins in rural livelihoods for over all
development. The respondents were asked aboubttielbrtion of Ministry of fisheries in fresh

water fish farming, where they market their fishawvinfluence fish prices, types of fish species
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kept and sold, about the prices of various typesshf source of fingerlings, reason of choice for
various species, how various aspects influencislg farming and how forces of demand and
supply influence fish farming. The results are caded in Table 4.33, Table 4.34, Table 4.35,
Table 4.36, Table 4.37, Table 4.38, Table 4.39]a4B10 and Table 4.41 respectively.
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Table4.33: Contribution of Ministry of fisheriesin fresh water fish farming

Factors Strongly Agree Neutral Disagree Strongly
agree disagree
Freg. % Freq. % Freq. % Freq. % Freq. %
There are good63 39.1 57 354 O 0 19 11.8 22 13.7
road-network
linking fish farms
and market
There are organized63 39.1 49 304 O 0 31 19.3 18 11.2
and developed
markets for fish
products
Ministry offers 68 42.2 55 342 0 0 19 11.8 19 11.8
enough extension
services to
farmers
Government has 83 51.6 51 31.7 O 0 8 5.0 19 11.8
fish farming
policies in place
Government 43 26.7 103 640 O 0 7 4.3 8 5.0
offers enough
manuals to guide
fish farmers
There are 47 29.2 88 547 O 0 9 5.6 17 10.6
government
initiatives  aimed
at promoting fish
production
M ean 60 40 67 417 O 0 15 96 17 10.7
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The study indicated that 63(39.1%) of respondetmtsgly agree there are good road network
linking fish farms and market, 63(39.1%) stronglyre®e there are organized and developed
markets for the fish products, 68 (42.2%) stronatyee that the Ministry of Fisheries offer

enough extension services on fish farming to fasnvehile 83(51.6%) strongly agree that the
government has policies in place to be followedibly farmers. The study also has shown that
majority of respondents 103(64%) agree that theegowment offers enough manuals to guide
fish farmers on all farming procedures and 88(54.%¥ respondents agree that there are
government initiatives aimed at promoting fish prodbn in the area. However, on average,

most 67(41.7%) of respondents indicated that tigegeawith all aspects.

Table4.34: Fish markets

Fish markets Frequency Per centage
Local market/local people 139 86.3
Other markets 7 4.3
Household 15 9.4
Total 161 100.0

The study indicated that majority139(86.3%) of tegpondents sold their fish locally, while the
rest 22(13.7%) of respondents sell their fish teropir markets and others consume their fish

within the household.

Table4.35: What influence pricesfor variousfish species

Influence on pricing Frequency Per centage
Market demand 22 13.7
Size of fish 105 65.2
Fish type 16 9.9
Fish quality 18 11.2
Total 161 100.0
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According to the study majorityl05(65.2%) of resgents indicated that the price of the
various fish species is influenced by the sizeheffish while 16 (9.9%)of respondents indicated

that the type of fish determined the price.

Table 4.36: Type of fish species kept and sold

Fish species Frequency Per centage
None 7 4.3
Tilapia only 107 66.5
Cat fish only 25 15.5
Trout 3 1.9
Tilapia and Catfish 19 11.8
Total 161 100.0

The study indicated that Tilapia species is stocked sold by majorityl07 (66.5%) of
respondents while only 3(1.9%) of respondentsk&ih Trout species.

Table4.37: Priceof variousfish species kept and sold

Tilapiatype Catfish type Trout type
Cost of Frequency percentage Frequency percentage Frequency Percentage
fish

N/A 17 10.6 56 34.8 161 100
100-150 18 11.2 2 1.2 0

151-300 83 51.6 16 9.9 0

301-500 39 24.2 51 31.7 0

Over 4 2.5 36 22.4 0 0
500

Total 161 100 212 100 161 100
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The study showed that majority 83(51.6%) of resgonsl sold their tilapia fish at Kenya
shillings 151-300 each, 51(31.7%) of respondenis g®ir Cat fish at Kenya shillings 301-500
while none of the respondents sold trout type i fi

Table 4.38: Sources of fingerlings

Sour ces Freguency Per centage
Government hatchery 60 37.3
Private hatchery 95 59.0
Neighbour 6 3.7
Total 161 100

The study showed that majority 95(59.0%) of resgorsl bought the fingerlings from private
hatchery while only 6 (3.7%) respondents boughit firegerlings from neighbours.

Table 4.39: Reasonsfor choice of fish species kept

Reasons Frequency Per centage
Very marketable 60 37.3
Fast growth 95 59.0
Better taste 6 3.7
Other reasons 3 1.9
Total 161 100

The study indicated that majority 95(59.0%) of msgents stocked fish species which had a fast
growth while 60 (37.3%) of respondents stocked fsgiecies with high market demand.
However, 6 (3.7%) of respondents stocked fish whiath better taste.
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Table 4.40: Various aspectsinfluencing fish farming

Factors Not at all Low extent  Moderate Great extent Very great
extent extent

Freg. % Freg. % Freg. % Freqg. % Freq. %
Build capacity support for3 1.9 1 06 32 199 17 10.6 108 67.1
communities and farmers
organizations (CIG)
Organise promotions 27 16.8 2 1.2 5 3.1 26 16.1 101 62.7
through trade
fairs/stakeholder forums
Develop market 4 2.5 28 174 11 6.8 19 11.8 99 61.5
information systems and
marketing infrastructure
Promoting investment in 3 1.9 28 174 9 56 26 16.1 95 59.0
aquaculture through PPP
Promoting and facilitate 2 1.2 3 1.9 30 18.6 22 13.7 104 64.6
value addition for
aguaculture products
Develop aquaculture 3 1.9 3 1.9 36 224 22 13.7 97 60.2
extension guidelines and
SOPS
Promoting and facilitating 3 1.9 1 06 32 199 17 10.6 108 67.1
recruitment of new
aquaculture species
Selling fish through 4 25 28 174 6 3.7 13 8.1 110 68.3
marketing associations
Mean 6 38 11 73 20 125 20 12.6 102 63.8
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The study indicated that building of capacity suppar communities and farmers organizations
in marketing organizing promotions through trade fairs/stakdbéplforums, Develop market
information systems and marketing infrastructurenmting investment in aquaculture through
PPP, promoting and facilitate value addition fouacplture products, develop aquaculture
extension guidelines and standard operating syst€8@PS), promoting and facilitating
recruitment of new aquaculture species and seflgigthrough marketing associations impact

fresh water fish production of respondents to § geeat 102 (63.8%) extent.

Table 4.41: How forces of demand and supply influence fish farming

For ces of demand and Frequency Per centage
supply

None 2 1.2
Forces farmers to produce 150 93.2

more or to produce less

Enable farmers to plan for 9 5.6
where to market their fish

Total 161 100

The study showed that majority 150(93.2%) of oesjents were forced to produce more or less
by the prevailing forces of supply and demand. Th&b produce more when the market demand

is high and produce less when the market demalogvis

4.8 Summary of the Chapter

The data collected was analysed using Statistiaak&ye for Social Sciences and tables were
used to present data in APA table format. The nespaate was 99 %( 161 questionnaires), as
164 guestionnaires were used and majority of 16fpaedents interviewed had secondary level
of education as their highest level. The data pregation focused on ecological factors
influencing fresh water fish farming, social econonfiactors influencing fresh water fish
farming, how training and extension services inflce fresh water fish farming and the

influence of marketing on fresh water fish farmifthe study shows that ecological factors,
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social economic factors, training and extensionises and marketing influence fresh water fish

farming in Embu North District.
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CHAPTER FIVE

SUMMARY OF FINDINGS, DISCUSSION, CONCLUSIONS AND
RECOMMENDATIONS

5.1 Introduction

This chapter focuses on the summary of findingthefstudy which formed the foundation for
discussions. The discussions provided a firm basgon which conclusions and
recommendations were advanced to address facttusnning fresh water fish farming in Embu
North District. It also includes suggested areadudher research and contributions made to the
body of knowledge.

5.2 Summary of Findings
A summary of findings is given following the foubjectives of the study.

5.2.1 Assessment of ecological factorsinfluencing fresh water fish farming

The summary of the first objective sought to assesdogical factors influencing fresh water
fish farming in Embu North District. The study shedvthat 50.3% of respondents stocked
Tilapia only, 22.4% of respondents stocked Africaatfish only, and 26.1% of respondents
stocked Tilapia and African Catfish and only 1.2¢4espondents stocked Trout fish. Trout fish
is less popular since it does well in cold areake Tish species stocked depended on
marketability, whether fish is fast growing, tastefish and other reasons like availability of
fingerlings. The study showed that most( 44.7%jespondents stocked fish species basing on
its marketability, 34.8% of respondents stockedh fiecause of fast growth while 18.6% of
respondents stocked fish because of better tabie.siudy indicated that majority (59.0%) of
respondents obtained their fingerlings from privhtdéchery while only 3.7% of respondents
obtained their fingerlings from neighbours.

The study also indicated that majority (64.0%) egpondents had liner type of fish pond while
only 1.2% of respondents had concrete type of fishds. The study showed that 47.8% of
respondents indicated that water temperature vgasad factor when considering construction of
a fish pond. The study also showed that 39.7%sfondents had only 2 fish ponds while only
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4 respondents had over 4 fish ponds. The researtitef showed that availability of capital was

the main determinant of the number of fish pondsheaspondent had according to 49.7% of
respondents. A total of 46.0% of respondents hsld fionds which were operational for 1-5

years. The study further showed that 40.4% ofaedents obtained water for their ponds from
streams, 26.1% of respondents from wells and 1&6%espondents from springs. The study
also indicated that majority(50.3%) of the respamd supplied water into the pond by use of
gravity while 12.4% of respondents fill their pongsing other means like hose pipes.Majority
(62.7%) of respondents maintained their ponds oeklyebasis while1.2% of respondents did

not maintain the water level regularly. It was skowthat majority(54.7%) of respondents

monitored water temperature in the fish ponds eekly basis . The study showed that 40.4 %
of respondents indicated that the quality of swits a great factor while 47.8% of respondents
indicated that water and temperature were gre&brf&oo.

The study showed that majority(55.9% ) of respomslbad not experienced any fish problem or
disease. However, 34.8% of respondents experieistedtress due to lack of oxygen and 9.3%
of respondents experienced fungal diseases ingbeds. The study further showed that 55.9%
of respondents had not experienced any pollutiothéir fish ponds and 34.8% of respondents
experienced stress due to lack of oxygen in themds while only 9.3% of respondents
experienced fungal diseases in their ponds. It ais® showed that majority (68%) of

respondents had problem of pollution from farm ciloafs. However, left over feeds and excess
feeds caused pollution to 51.5% of respondents.stliy has indicated that majority(64.6%) of
respondents reported birds were the main fish poedehile Other predators were snakes, otter,

human beings and frogs.

5.2.2 Assessment of social economic factor s influencing fresh water fish farming

The summary of the findings based on objectivewlech was to assess social economic factors
influence fresh water fish farming in Embu Northsict. The study findings indicated that from
the respondents interviewed, 50.9% of respondente wales and 82.6% of respondents were
in the age bracket of 31-60 years. This indicated majority of the respondents are in their

middle age and therefore suitable in undertakisly farming activities which require energy and
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effective decision making. The study showed th&bf respondents were married therefore
marriage ascribes familial responsibilities to faremand therefore farmers become more serious
in terms of their participation in fish farming a4ties. The findings also showed that most
(47.8%) of respondents had attained secondary t#vetlucation and thus the literacy level in
the study area was high. This indicates that mgjofithe respondents are literate and therefore
could undertake fish farming activities well. Theudy indicated that most (43.5%) of the
families had 3-5 members. Some of family membefered labour in fish farming activities and

hence reduced the amount spent on labour cost.

The study has indicated that majority(65.2%) af tespondents own land, the findings also
showed that majority (48.4% )of the respondents] ubeir own money to start fish farming

while 16.8% of respondents got money from goveminESP programme. The Other sources
of money were from cooperative societies and barang.The study showed that 26.7% of
respondents practice fish farming as their mainrewf income and 49.7% of respondents
practiced coffee farming as other source of incoféotal of 12.4% of respondents practiced
horticulture and 10.6% respondents practiced dainping. The study indicated that 47.2% of

respondents run fish farming themselves and 41 0% spondents are assisted by their families.

The study showed that on average, 69.9% of resgmaadndicated that fresh water fish farming
can make an important contribution to poverty adgon and food security, social well being
hence promoting social equity, fish provides foddhayh nutritional value to households,
Combination of agriculture and aquaculture imprdoed supply increase their income and
become self sustained farmers, boosts rural ecandeelopment ,Living near water bodies
encourage fresh water fish farming, is a major s®wf foreign exchange to government and

offers employment opportunities to many farmers.

5.2.3 Deter mination of how training and extension services influence fresh water fish
farming
The summary of the findings based on objectiveethmas to determine how training and

extension services influence fresh water fish fagnmn Embu North District.
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The study indicated that majority (95.7%) of respemts had attended training organised by the
Ministry of fisheries while 4.3% respondents had atiended any training. The study also
indicated that majority (53.4%) of the respondemntsceived their training through
demonstrations, 35.4% respondents received trathiogigh workshop and seminars while only
4.3% of respondents had not received any traimogording to the study majority (54.7%) of
the respondents received 2-3 trainings, and onlgspondents received over 5 trainings. The
study indicated that the trainings educated mostrespondents 46.6%, motivated 42.2%
respondents while the trainings had no influend® % respondents.

5.2.4 Influence of marketing on fresh water fish farming

The summary of the findings based on objective fobich was to establish the influence of
marketing on fresh water fish farming in Embu Nottistrict. The study indicated that most of
the respondents 39.1% strongly agreed that thesegead road network linking fish farms and
market. The study has also showed that 42.2% pbrekents strongly agreed that the Ministry
of Fisheries offer enough extension services om fisming to farmers. This is supported by
Falusi (1991) who stated that agricultural develeptris a rural development approach through
which the right technology, effective extensionvesss, access to inputs, adequate market and
complementary infrastructural facilities essenttalmprove productivity and boost the standard
of living of rural dwellers are provided. The clarador higher productivity in fish farming can
be achieved not only by coming up with improvecteslogy but to properly organize adequate
extension services while 51.6% of respondents glyoagreed that the government has policies
in place to be followed by fish farmers. The stumlgo has shown that majority(64%) of
respondents agreed that the government offers énmanuals to guide fish farmers on all
farming procedures and 54.7% of respondents agfestdthere was government initiatives
aimed at promoting fish production in the area. ldegr, on average, most (41.6%) of

respondents indicated that they agreed with aketsp

The study indicated that majority(86.3%) of the peasdents sold their fish locally, 4.3%
respondents sell to open air markets and in towmtevd.4% of respondents consume their fish

within the household.
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According to the study, majority(65.2%) of the resgents indicated that the price of the various
fish species was influenced by the size of the, fisB.7% of respondents said that price
depended on market demand, 11.2% respondents tedidaat quality of fish determined the
price. The study indicated that Tilapia species is stockad sold by majority (66.5%) of
respondents followed by catfish. The study shoted majority (51.6%) of respondents sold
their tilapia fish at Kenya shillings 151-300 eaghile most(31.7%) of respondents sold their
Cat fish at Kenya shillings 301-500 while nonelad tespondents sold trout type of fish.

The study showed that majority (59.0%) of respotsidrought the fingerlings from private
hatchery while only 3.7% respondents bought theigdrlings from neighbours.The study
indicated that majority (59.0%) of respondents lstocfish species which had a fast growth
while 37.3% respondents stocked fish species wigh market demand. However, 3.7%
respondents stocked fish which had better taste.

The study also indicated that building of capacstypport for communities and farmers
organizations in marketing, organising promotiomsotigh trade fairs/stakeholder forums,
Develop market information systems and marketingagtructure, promoting investment in
aquaculture through Public Private Partnershipmating and facilitate value addition for
aquaculture products, develop aquaculture extengjaidelines and standard operating
systems,promoting and facilitating recruitment awnaquaculture species and selling fish
through marketing associations influence fresh wisé production of 63.4% respondents to a
very great extent.

The study showed that majority(93.2%) of responslewere forced to produce more or less by
the prevailing forces of supply and demand. Thab igroduce more when the market demand is
high and produce less when the market demand is low

5.3 Discussion of Findings

A discussion of findings of the study is preserflbwing on the four objectives of the study.
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5.3.1 Influence of ecological factorson fresh water fish farming

The study showed that 50.3% of respondents sto€kagia only. This agrees with Mbugua
(2008) who reported that Tilapia is the main speoiefish that is farmed in Kenya. Trout fish is
less popular since it does well in cold areas. fi$tespecies stocked depended on marketability,
whether fish is fast growing, taste of fish andesthreasons like availability of fingerlings. The
study showed that 44.7% stocked fish species baseats marketability, 34.8% of respondents
stocked fish because of fast growth while 18.6%aadents stocked fish because of better taste.
The study indicated that majority(59.0%) of thepm@sdents obtained their fingerlings from

private hatchery while only 3.7% respondents oletitmeir fingerlings from neighbours.

The study also indicated that majority (64.0%) edpondents had liner type of fish pond while
only 1.2% respondents had concrete type of fishdpohe study showed that 47.8% of
respondents indicated that water and water temperatere great factors when considering
construction of a fish pond. This agrees with Chobg&008), who reported that sites for fish

farming should be only where water of the requiwetlime and quality is available at the times
needed for operating the farm. Preference shoulgivemn to sites where gravity water supply to
the farm is possible. Swann (2012) further said weter can hold large amounts of heat with a
relatively small change in temperature. This heapacity has far reaching implications.

Furthermore, aquatic organisms take on the temyreraf their environment and cannot tolerate
rapid changes in temperature.

The study also showed that most (39.7%) of respasdead only 2 fish ponds while only 4
respondents had over 4 fish ponds. The researttefushowed that availability of capital was
the main determinant of the number of fish pondshe@spond had according to 49.7% of
respondents. This also agrees with Carballo (200Bijch said that pond size is determined by
the type of species cultured, the intensity of glgstem, size and maturity of the species being
farmed, access to capital, land availability, wateailability, the harvesting method, and even
the marketing and sales goals of the project. sthdy further showed 40.4% of the respondents
obtained water for their ponds from streams, 26fdd%& wells, and 18.6% from springs while

14.9% obtained water from other sources. The stlsly showed that 50.3% of respondents get
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water into their pond through force of gravity vehil2.4% fill their ponds through use of other
means like use of hose pipe. This collaborates thighstudy by Carballo (2008), who said that

preference should be given to fish sites whereagityrwater supply to the farm is possible.

According to the study, majority (62.7%) of resdents maintained the water level in the fish
ponds weekly while 1.2% did not maintain the waésel regularly. It has also been shown that
majority (54.7%) of respondents monitored watergerature in the fish ponds weekly while
4.3% did not monitor the water temperature regulaflne study also indicated that water
temperature is a great factor to consider whentoaeténg a fish pond. This agrees with Carballo
(2008) who reported that aquatic organisms takehentemperature of their environment and

cannot tolerate rapid changes in temperature.

The study showed that 34.8% of respondents experiestress due to lack of oxygen in their
fish ponds which are caused by chemicals from faiiths agrees with Helfrich (2009) who said
that herbicide pollution can cause oxygen deplebgnkilling phytoplankton, rooted aquatic
plants, or both. This Pollution can contaminatanty fish and make them unsafe to eat.
However, the study also indicated that left ovezdfe and excess feeds caused pollution to
51.5% Of the respondents This collaborates studjobyson (2013), who said that Overfeeding
make fish sick and the excessive amounts of wasies the limits of what can be biologically
reduced, resulting in a decline of water qualityd aometimes death of fish.

The study has indicated that majority(64.6%) aprndents experienced birds as their main fish
predator. The organic farmer (2013) reported tmatdators especially birds and mammals play
an important role in life cycles of certain parasitPollution due to high levels of ammonia and
parasites causes fish deaths in large numbers. @ammfafish by predators lead to secondary

bacterial or fungi infections.

The study findings indicated that 50.9% of thepoeslents were males. The research also found
that 82.6% were in age bracket of 31-60 yearss ifdicated that majority of the respondents
were in their middle age and therefore suitableumertaking fish farming activities which

require energy and effective decision making. Tdgsees with study by Oriaro (2011) who
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reported that inland fish farming is dominated bglenfarmers. and those in the age brackets
between 31-40 years. The findings show that 77%ewearried. Marriage ascribes familial
responsibilities to farmers and therefore farmeezome more serious in terms of their
participation in fish farming activities. This cablorates with the study by Oriaro (2011) who
indicated that Married farmers adapt well to fialnfiing than other categories. The findings also
show that 47.8% of the respondents had attainezhdeacy level of education.This indicates that
majority of the respondents are literate and tloeestould carry out fish farming activities well.
The study indicated that 43.5% of respondents 3w&dfamily members. Some of family
members offered labour in fish farming activitiesldhence reduced the amount spent on labour

cost.

5.3.2 Influence of social economic factors on fresh water fish farming

The study has indicated that 65.2% of the respdsdewn land. This agrees with Asian
Development Bank Evaluation (2005) who reported 886 of small scale farmers caught fish
from their own ponds. The findings also showed #&#% of the respondents used their own
money to start fish farming while 16.8% used morfreyn government support (ESP). This
agrees with Adu (2005), who reported that banksnaltang to lend money for the construction
of fish ponds but the conditions for the loans strect and make them suitable mostly for those
who are already well established economically. Thises famers to use their own money. The
study showed that 26.7% of the respondents prafisicdarming as their main source of income
The study has also shown that 49.7% practice cdffeming as their other source of income
apart from fish farming, 12.4% practice horticuét@and 10.6% practice dairy farming. The study
has also indicated that 47.2 % of the respondamisfish farming themselves, 41.0% are
assisted by their families while 11.8% employ fadtendants.

The study showed that on average, 69.9% of respisdedicated that fresh water fish farming
can make an important contribution to poverty adgon and food security, social well being
hence promoting social equity, fish provides foddhayh nutritional value to households,
Combination of agriculture and aquaculture imprdeed supply increase their income and

become self sustained farmers, boosts rural ecandeelopment ,Living near water bodies
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encourage fresh water fish farming, is a major s®wf foreign exchange to government and
offers employment opportunities to many farmersisTagrees with report by Halwart et
al.(2007), who reported that a number of subsistéenel fish farmers have turned into small-
scale commercial fish farmets produce for both the local and export marketschanaking a
significant contributionto both food security and foreign exchange earning&enya This
further agrees with Department for International&epment (2000) which reported that small-
scale inland fisheries or aquaculture when wellppuied and managed plays a critical role in

generating wealth and sustaining economic growth.

5.3.3 Influence of Training and extension services on fresh water fish farming

The study indicated that majority (95.7%) of respemts had attended training organised by the
Ministry of fisheries while 4.3% had not attendet @raining. This collaborates with the study
done by Falusi (1991) who said that agriculturaled@oment is a rural development approach
through which the right technology, effective exdiem services, access to inputs, adequate
market and complementary infrastructural facilitessential to improve productivity and boost
the standard of living of rural dwellers are pradd The trained farmers improved the
productivity of their fish ponds. This is also sopied by Agbamu (2000) who reported that the
clamors for higher productivity in fish farming cdre achieved not only by coming up with
improved technology but to properly organise adégjextension services. This is when the
impact of improved technology can have desiredcedfen fish farmers.

The study also indicated that majority (53.4%) ekpondents received training through
demonstrations. The study indicated that the tngmieducated 46.6% of respondents and
motivated 42.2% of the respondents. This is supdolly Kumar (1999) who reported that
demonstrations offer farmers opportunity to obseineedifference between the improved and the
traditional culture practices. Demonstrations @eagtater impact when farmers are able to see
that someone from their own community had beenessfal in following the recommended
package of practices and benefited. These resuttodstrations also create a sustainable
teaching method based on seeing believes and alselogp the confidence of the extension

agents.
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5.3.4 Influence of marketing on fresh water fish farming

The study indicated that most (39.1%) of resporglstrongly agreed that there are good road
network linking fish farms and market. This is sagpd by Standger (2011) who reported that a
good road network will ensure that supplies areught to the farm and products taken to the
market smoothly. The study also indicated that @9df respondents strongly agreed that there
are organized and developed markets for the fisdumts, 42.2%o0f respondents strongly agreed
that the Ministry of Fisheries offer enough extensservices on fish farming to farmers while
51.6% of respondents strongly agreed that the govent has policies in place to be followed by
fish farmers. The study also has shown that mgd64% )of respondents agreed that the
government offers enough manuals to guide fish éasnon all farming procedures while 54.7%
of respondents agreed that there are governmeiatives aimed at promoting fish production in
the area. However, on average, 41.6% of respondaditated that they agreed with all aspects.
This is supported by Falusi (1991) who stated tagticultural development is a rural
development approach through which the right teldgyg effective extension services, access
to inputs, adequate market and complementary infretsiral facilities essential to improve
productivity and boost the standard of living ofaiudwellers are provided. Agbamu (2000) also
reported that the clamors for higher productivityfish farming can be achieved not only by
coming up with improved technology but to propartganize adequate extension services

The study indicated that 86.3% of respondents gsh&lr fish locally. This agrees with
Department for International Development (2005) wkported that almost all fishes (95%)

produced are consumed locally and within neighbhmurdwns as also stated by Adu (2005).

According to the study, majority (65.2 %) of resgdents indicated that the price of the various
fish species is influenced by the size of the fibhis is supported by Ministry of Livestock and
Fisheries Development (2007) who revealed that rfaysters sell their fish raw at local and

nearest urban markets, with the prices varying tnéhweights of the fish.

The study indicated that Tilapia species is stdaked sold by majority (66.5%) of respondents
while only 1.9% of respondents stocked and soldiffspecies. The study has shown that 51.6%
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of respondents kept and sold their tilapia fishisTt¢ollaborates with the study by Mbugua
(2008) who reported that tilapia is the main speoiefish that is farmed in Kenya.

The study showed that majority (59.0%) of respotsidrought the fingerlings from private
hatchery. This is supported by Maurice (2010) wéported that private hatcheries and nursing
farms are very popular to small-scale farmers@oduce about 80% of fingerling supply.

The study indicated that 59.0%) of respondentsksibish species because of their fast growth.
This is supported by study by Musaal. 012) who stated that there is a need to address th
issue of faster growth rate performance in fistorider to meet the high demand of fish and to
favour high shorter growth span.

The study also indicated that building of capacstypport for communities and farmers
organizations in marketing, organising promotigdhsough trade fairs/stakeholder forums,
Develop market information systems and marketingagtructure, promoting investment in
aquaculture through Public Private Partnershipmating and facilitate value addition for
aquaculture products, develop aquaculture extermidstelines and standard operating systems
promoting and facilitating recruitment of new aquiaare species and selling fish through
marketing associations impact fresh water fish petion of 63.4% of respondents to a very
great extent. This is supported by Gillibran (20@2)p stated that focus should be placed on the
safety of foods being sold on the markets to ensange standards in ensuring food safety and
the quality of fish products, whilst reducing theks to human health and ecosystems from

chemical.

The study showed that 93.2% of respondents wereedoto produce more or less by the
prevailing forces of supply and demand. That isptoduce more when the market demand is
high and produces less when the market demanavisTlbis is supported by Elamin (2006),who
stated that aquaculture could cover the gap betwepply and demand but there are also many
forces which could pull production in the oppositeection making it difficult for the industry to
grow substantially enough to meet demand in thadiexto come.
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5.4 Conclusions of the study

The followings conclusions were made from the study
It is observed that fresh water fish farming impd\he livelihood of the people living in Embu

North District and the study concludes that fresitew fish farming is a source of income,
employment and a profitable family venture whicls flaurished in the area due to influence of
ecological and social economic factors, training axtension services offered tarmers and

availability of local market. Demand for fish wasnsidered high and that is why majority of
people between the age brackets of 31 to 60 years engaged in fresh water fish farming

along with other farming activities.

Secondly, high market prices for tilapia influedade type of fish species reared in the area.
The study also shows that fish markets have noh vesll developed and a majority of the
farmers sell raw fish harvested locally. The stedyncludes that alternative sources of income
existed and fish farming was therefore not the msgairce of income to many. This is attributed
to various constrains that hinder the developménfresh water fish farming which include
limited access to finance, Technical support, govemt policies, NEMA regulations and

traditional believes and change of weather.

Thirdly, majority of fish farmers had a problem cbntamination in their fish ponds due to
decomposed fish feeds lasting in the fish pondss ¢buld be as a result of fish farmer’s failure
to maintain the fish ponds on a daily basis asdfuely result showed that majority of fish

farmers maintained their fish ponds on weekly basis

Fourthly, the study shows that extension servidesex to farmers has got a great influence on
fresh water fish farming in the area. Majority afrhers seems to have attended the trainings
offered by different service providers and the rodtlof training seems to make farmers have
interest in fish farming as they are able to sedlemselves through demonstrations in the best
fish farms within the area. Trainings also seerhdwe influenced fish farmers to produce high

quality fish which are able to fetch high prices.
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5.5 Recommendations

The following recommendations were made from thdifigs of this study

1.

The Government and other private partners sholklé tle initiative of providing high
quality fish species, fish farming best practicekioh are standardized and regular
trainings to fish farmers through farm trials arehrtbnstrations in order to keep farmers

updated.

The Government should subsidize fish farming inpntsrder to encourage and entice
fish farmers to start and continue with fish fargiwithout challenges of acquiring

finances to expand and maintain their farms.

The Government should also organize fish industie$ markets in order to encourage
fresh water fish farming from small scale to lasgale fish farmers due to assured fish
market, fish processing and affordability of fineadfrom financial institutions and by
doing so the farmers will feel secure hence magie fiarmers will join fish farming in the

area.

Fresh water fish farmers should be encouragedrto fsh farming associations for the
purposes to coming together to share ideas, expe&seand suggestions. Through the
same associations the Government and other parfaellgate their support which
eventually bring development in the area for exanfi@h feed palater in the area was
situated in Runyenjes Constituency which is fabecaccessed by all farmers therefore an
additional of more would be highly accepted.

Environmental institutions like N.E.M.A should corap with more policies which will
help in regulating pollution by farm chemicals whis a major kind of pond pollution in
this study.

The Government with private Partners should comewiih many institutions for
Research and development on fisheries for the gegpof coming up with variety of fish
species, possible diseases and all the requiradsirgnd culture systems in order to

enhance sustainable fresh water fish farming.

73



5.6 Suggested areasfor further Research

The following are the suggested areas for fu

1. A Study to find out why fresh water fi
for fish although there is a great pote

done.

rthentys

sh farmingopguction does not satisfy the demand

ntial osfrevater fish farming in Kenya should be

2. Another study to find out why the youth are not &yed in fresh water fish farming

should be carried out in Embu North District.

3. Also a study on assessment of other factors infiugnfresh water fish farming in Kenya

such as technology, determinants of

successfuh fwedter fish farming and challenges

facing fresh water fish farming in Kenya shoulddaeried out.

5.7 Contribution to the body of knowledge

Objective

Contribution to knowledge

To assess ecological factors influenc
fresh water fish farming in Embu Nor
District.

nBlapia is the most popular fish species kept aswsh
[y most (44.7%) of respondents and majority of

fingerlings are obtained from the private hatcreene
the area of the study. Therefore ecological factors

influence fresh water fish farming.

To assess social economic fact
influencing fresh water fish farming i
Embu North District.

pBesides fish farming, majority (72.7%) of responde
npracticed coffee, dairy, tea and horticulture fargnas
other sources of income. Fish farming imprg
income, boosts rural economic development, ¢
foreign exchange, enhance food security, geng
wealth and lead to sustainable economic gro
Therefore social economic factors influence fr

water fish farming.

n
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To determine how training and extensi

services influence fresh water fish farmin
Embu North District.

giby Ministry of Fisheries and Developme
Demonstration was the most effective method
extension as shown by majority (53.4%)
respondents. Therefore training and extension c&s

influence fresh water fish farming.

oM ajority of fish farmers attended trainings orgauz

of

of

=.

To establish the influence of marketing

oBood road network.organised and developed ma

fresh water fish farming in Embu Northare important in fish farming. Most fish producte

District.

sold locally as shown by (86.3%) of respondentse

Embu North District. Therefore marketing of fi

products influence fish farming

forces of demand and supply influence fish farmmg

rkets
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APPENDICES
APPENDIX 1: LETTER OF INTRODUCTION TO THE RESPONDENTS

Rose Karimi Njeru

P.O. Box 2904-60100

Embu, Kenya

Email: rosenjerukarimiO7 @yahoo.com

Date:....coovvevvviiienans

To whom it may concern

Dear Sir/Madam.

| am a Postgraduate student at the University ofddg pursuing a Masters of Arts Degree in
Project Planning and Management. As part of pdiiéliment for the degree | am conducting a
research study on: The Factors Influencing Freske¥Mash Farming in Embu North District,

Kenya.

| would appreciate if you would kindly spare a femnutes of your time to answer the following
guestions in regard to The Factors Influencing lrater Fish Farming in Embu North District
.The information you give will be treated with cad@ntiality and in no instance will your name
be mentioned in this research. In addition, therimfation will not be used for any other purpose

other than for this research

Your assistance and co-operation will be highlyrapiated.
Thank you in advance

Yours Faithfully,

Rose Karimi Njeru
Reg. No: L50/82354/2012
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APPENDIX 2: QUESTIONNAIRE FOR ALL RESPONDENTS

Instructions
Kindly fill the following questions by ticking orilfing in appropriate spaces provided except

where otherwise indicated.

Section A: Background Information

1. Please indicate your gender?
(@ Male | ] (b) Female [ ]
2. Are you the head of the household?
(a) Yes[] (b) No[]
3. Please indicate your age.
(@ Below30[ ](b)31-40[ ](c)41-pQ(d)51—-60[ ] (e)above6bl] ]
4. What is your marital status?
(@) Married [ ] (b) Single[ ](c) Diveed[ ] (e) Widow [ ] (f) Widower [ ]
5. What is the size of your family?
(@) Below 3[ ] (b)3-5[] (¢)6-§ ](d)Over8[ ]
6. What is your highest academic qualification?
(@) Primary[ ](b) Secondary[ ] (c)Tiary[ ] (d)University[ ]
(€) OthEIS (SPECITY) ..ttt et e e e e e e e e e e e e e e e e

Section B Ecological Factors
7. (@)What are the main species stocked in youdg®dn

(a)Tilapia only [ ] (b) African Catfistnly [ ] (c) Trout [ ] (@)ilapia and
African catfish mixed [ ] (e) others (pleaspecify.............coooviiiiiniannin.

(b) Please state the reason for the choice girtbierred

] 0L [
8.(a)What are the sources of fingerings?
(a)Government hatchery [ ] (b) Private hatghe ] (c) Neighbors [ ]

(d)Others (please specify)...
(b) Are the fingerings avallable at reasonabl&’b&xplam your answer.. e
9. (a) How many fish ponds do yOU have? ..o e e

(b) Explain what has led to the number of fisimds you have..................ccoo .
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10. For how many years have your fish pond/s b@enational?

(a)Less than 1 year | ] 1) 5 years | ] (c) Over 5 years []
11. What type of pond do you have?

(@)Earthen Pond [ ] (b) Liner Pond[] (c) Concrete Pond[ ]

12. What factors lead to construction of the aliype of ponds?

a) Quality of soils[ ] b) Water termptures [ ]

C) Others (PleaSE SPECITY ... .. ittt e e e e e e e et e eeeeesreeenneeeeennnne
13. What is the main source of water in your ponds?

(@) Wells [ ](b)streams | (c) Springs [ ]

(d) Others (PleaSE SPECITY) ... .uu ettt e e e e e e e e e e e e e e e e
14. How does water get in to the ponds?

(@) Gravity[ ] (b) Pumping [ ]

(C) Others (Please SPECITY) ... .. e e e e e e e
15. How often do you maintain pond water requieagel?

(@)Daily [ ](b)Weekly[ ](c)month[ ] (d) others (please specify)............cu..
16. How often do you monitor the optimal pond waésnperatures?

(@)Daily[ ](a) Weekly[ ](a)monthly ]
(D) Others (PleaSE SPECITY) ... et e e e e e e e e e e e e e e ee
17. Which are the main fish predators in your farm?
18. Which are the main diseases affecting fishoar yarm?

19. Which kind of pollutions influences fish farrgim your farm?
20. Are fish feeds available for purchase, or arable ingredients available so the farmer can

produce his Own? (a)Yes[ ] (b)No[ ]
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If yes give some information on the mostemed type of fish feeds

(A)Commercial fTEEA ... ... e

(D) HOmMeEMAAE fEEAS. .. ...ttt e e e e e e e e e e e e e e e e e e

(C)Others (PleaSE SPECITY) ... ettt it e et ceeeen e s
21. How often do you fertilize your pond?

(a)Once a month [ ] (b) twicenanth [ ] (c) others (please specify)......

(b)Are fertilizers and lime available aasonable cost? (a)Yes[ ] (b)No[ ]
If yes give some information on the follogin
(a)home Made, estimated cost [ ] )plibchased, manure kshs[ ] (c) fertilizer ksh§ [

C. Social Economic Factors
22. How did you raise money to start your fish farmiing

(@ Own money [ ](b)Bankloan[ ] (c) Goperative society loan [ ]

(d)Government Support through ESP [ ] (e) dlfpltease specify)... . .coviieiiiiiiiinnn..
23. (a) Is fish farming your main source of income?

(@)Yes[ 1 (b No [ ]
(b)If not please state if you have other sourdesamme apart from fish

122 1110110 P

24. What is your involvement in the fish farming?

(a)Run the operation by myself [ (B) my family assist me [ ]

(c)I have employed fish farm attendants [ ]

25. What is the ownership of the land tenure orctiyiou do the fish farming?

(@)Freehold [ ] (b) Familyland [ ] (c) leasehold [ ] (d)Ownland T[]

26. The following are some of the factors influengcfresh water fish farming, what is your level

of agreement? Use a scale where 1- strongly disa@ralisagree, 3- neutral, 4- agree and 5-
strongly agree.
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Factor sinfluencing fresh water fish farming

Fresh water fish farming can make an importantrdoution to
poverty alleviation address the problems of povartg food
security

Fresh water fish farming makes an important coatrdmn in
social well-being hence promoting social equity

Fish provides food of high nutritional value fordseholds

When Fresh water fish farmers combine agricultuiet a
aquaculture they improve their food supply, incesteir
income and become self-sustained farmers.

Fresh water fish farming boosts rural economic tgraent.

Living near perennial water bodies encourages Rneghr fish
farming.

Fresh water fish farming is a major source of fgmeéxchange
to the Government.

Fresh water fish farming offers employment oppaties to
many people.
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D. To assessthe trainings and extension services offered to fresh water fish farmersin
Embu North District.

27. Have you attended any training organised byidtty of fisheries and other service
providers?
(@Yes[ ] (b)No[ ]
If yes please explain the following infornmatiabout the trainings and extension services
conducted
a. Name of training institution.. : e e e e e
b. Method of training used 1. Demonstratlon[ ]/\Zorkshop/seminar[ ] 3. Other[ ]
c. Number of trainings received last year.............oooii ittt e e

28. Do you think the training and extension sewicdluence fresh water fish farming in this
area? (@)Yes [ ] ([ ]
IfYES EXPIAIN ..ot e e e e

Section E: Influence of marketing on fresh water fish farming Embu North District.

29. Indicate your level of agreement with the falliog statements regarding the contribution of
Government through the Ministry of fisheries in Emidorth District. Please tick on your level
of agreement.

Strongly Agree |Disagree|Strongly
Agree Disagree

There are good road network linking the fish faand
market

There are organized and developed markets folighe f
products

The ministry of Fisheries and Development offersuagh
extension services in fish farming to the farmers

The Government has policies in place to be followed
fish farmers

The Government offers enough manuals to guide fish
farmers on all farming procedures

There are Government initiatives aimed at promdfissiy
production in the area

30. Where do you market your fish?

31. What influences market prices for various sgeoif fish harvested?...........ccccceeeiiiimeeee..
32. How do farmers ensure marketing of fish produoeEmbu NorthDistrict.......................
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34. Please rate the following statements on thgpaict on fresh water fish production. Use a
scale of 1-5, where 1- not at all, 2-low extenimB8eerate extent, 4-great extent, 5-very great
extent

Build capacity support for communities and farmers
organizations (Common Interest Groups) in marketing

Organizing promotions through trade fairs/stakeofdrums

Developing market information systems and marketing
infrastructure

Promoting investment in aquaculture through Pulblicvate
Partnerships (PPP).

Promoting and facilitate value addition for aquaard products

Developing aquaculture extension guidelines andndstal
operating procedures (SOPSs)

Promoting and facilitating recruitment of new aquiaae
species

Selling fish through marketing associations

35. How do the forces of demand and supply infledigh farming in Embu North District? ......

Thank you for your time and participation
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