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ABSTRACT

The adoption of dairy farming technologies has gbated immensely to increased milk
production, and can help to alleviate poverty andder, reduce the threat of diseases
and ensure environmental sustainability in develgpcountries. Adoption of dairy
technologies among small holder farmers is drivethie objective of the increased milk
production for both home consumption and commempuiaposes. However, farmers face
serious constraints in nutrition, diseases contattle upgrading, general management
and change in government policy. The specific dbjes of this study were to find out
smallholders receptability of adopting the new testhgies; types, nature and patterns of
adopting technologies; benefits accruing from aidopof technologies and factors that
inform adoption or non-adoption of dairy farmingheologies.

This study focused on three technologies farmesse hedopted in dairy farming to
increase productivity, namely: genetic improveméeed management technologies and
animal health care. The study was carried in GiguinDivision of Kiambu County,
where sample size of 98 was selected.

The study findings show that a majority of the sgents keep Friesian breed of cattle
as it produces the higher quantities of milk coragao the other breeds and therefore
useful for commercial purposes and home consumpfonthe feeding management,
famers feed their cattle on fodder and supplemettit f@ed concentrates to exploit the
full potential of dairy breeds’ capacity to producere milk. Therefore technologies that
enhance productivities are adopted to improve pedoce. The major challenge the
farmers face in dairy farming is the high costloé feed as fodder grown is inadequate.
The study found that majority of farmers seek anhinealth care providers from qualified
animal health providers. Scarcity of land was foandajor challenge to milk production.
The study recommends that farmers should be tréigefixtension Agents on intensive
farming technology to make use of limited land toduce more yields. There is need for
the government to provide legal and policy framewgothat identify improvement of
animal feed, animal health services and feed manageof important activities in the
dairy industries.



CHAPTER ONE

BACKGROUND TO THE STUDY AND PROBLEM STATEMENT

1.1 Background

In both developed and developing countries, daanynfng has socioeconomic effects.
According to FAO (1995), livestock contributes tmproved livelihoods worldwide,
providing not only food but also non-food produatsaught power and financial security.
Livestock productions account for more than onealtbif the global agricultural GDP in
developing countries and this proportion is expécte increase. Conventional
technologies and biotechnologies in livestock hemetributed immensely to increasing
productivity, particularly in developed countriesdacan help to alleviate poverty and
hunger, reduce the threats of diseases and ensurerenental suitability in developing
countries. Philips (1989) classifies world dairytieaproduction systems into two major
groups. These are , first, dairy cattle productbsystems in the developed world geared
to high rates of production and dependent on expenmsputs. The second group systems
are in the developing countries restricted to lowdpctivity by a variety of constraints.
Africa has been addressing problems and strategidsow to feed the growing human
population (Hrabovszky, 1981). It is natural thithey should also be addressing
themselves to agriculture in order to provide sugft employment opportunities and
incomes for people who depend on agriculture feirthvelihood. The strategies to
increase production should look into investmemguts, and technologies needed to
bring about a change. Hrabovszky (1981) obselhvagsthhe poorest people in developing
countries depend on agriculture. To reduce incoape wWithin these countries between
the rich and the poor, focus must be on small fesnfier whom income from livestock

keeping is often a major component of their livebd.

Small scale dairy farming dates back to the 1950snwrestrictions on Africans to grow
cash crops and practice large scale farming wer®ved by the colonial government.
Chema (1983) states that grade dairy cattle farmiag started in Kenya by European
colonial settlers and it remained exclusively ie tiands of the white settlers and was

1



guided by colonial policies formulated to benéefiié twhite settler farmers at the expense
of their African counterparts. The settlers impdrsmme of the well known European
breed of dairy cattle such as Ayrshires, Friestamernsey and Jerseys and crossed them
with the indigenous animals and, over the yearsdyred the present national grade
dairy cattle herd (Chema, 1983). There has also baganized and orderly marketing of
milk and milk products. Besides, as a result ofydaidustry liberalization, there are now
several institutions that are responsible for thganization and general development of
the dairy industry in Kenya.

Adoption of technology has greatly contributed tcoomic development in both
developed and developing countries. It reduces nyp\and increases world economic
wealth. It is for these reasons that most governsnand companies invest heavily in
technology transfer. Historically, technology hasved from one part of the world by
the process of diffusion and has pervasive infleean the daily lives of the world’'s
population (Teece, 1976). Man tends to extend biwiies and satisfy his needs and
wants through the adoption of technology. Most t®yieg countries have acquired
technologies from developed ones. However, moseldeing countries do not have
good environments for technology transfer. They ehdimited resources, poor
government policies, inadequate technology traimi@gtres, poor technology protection
and negative attitudes towards technology. Hollékfi74) suggests that developing
countries must create an enabling environmentdanriology transfer. The output from
the technological transfer is not only physical poments, but also local accumulation
of technical knowledge and skills, which constittite technological capability of the
importing society (Quazi, 1983). The technologyl wrovide sufficient employment
opportunities and incomes for the people who demenédgriculture for their livelihood.
In the Kenyan situation, public institutions, pt@aones and NGOs have disseminated

technologies and knowledge transfer to the people.

Historically, to enhance the transfer the knowleddgedairy farming from the white
farmers to the African people, the Kenya governnténbugh the Act of Parliament
CAP. 346 of 1965 established the Agricultural Depehent Corporation (ADC), which

was mandated to facilitate land transfer and mairdalivestock breeding programme.



Despite the existence of many agricultural techgiel® in Kenya, the dairy sector
production continues to decline, coupled with gsi@vels of poverty, food insecurity and

natural resource degradation (Muriuki, 2001)

1.2 Problem Statement

Dairy farming is an important sector in Kenya eaowp generating income for the
smallholders that produce more than half of thal twiilk production in Kenya (Omoret
al, 1999) and create employment opportunities(jobsearing dairy cattle and selling
milk and milk products) in rural and urban areaseTdairy sector constitutes an
important component of Kenya’s agriculture sinc@dcupies about 47% of Kenya’s
arable land and provides a major source of livelthéor 625 000 smallholders (Omore,
et al 1999). It contributes 26% of the GDP and a furtl2 indirectly, with
approximately 80% of the population deriving tHaielihood from agricultural activities
(GOK, 2006).

In most developing countries, the adoption of tetbgy is a subject of increasing
discussion. Developing countries are characteli@eslow uptake of technology and the
argument whether these technologies contributdfgigntly to alleviation of poverty or
have positive socio-economic impacts is still omgo According to Upton (1987),
development and spread of new technology offers immge of producing large increase
in agriculture activities. However, Africa remaift®d insecure despite several research

conducted by various bodies to develop new imptdaen-level technology.

Previous studies on the dairy sub-sector have tetwléocus on socio-economic aspects
of livestock development, with little emphasis atogtion of dairy farming technology
among smallholders. Mugivane’s (1999) study focusasroles of women in dairy
livestock production in Vihiga District, showing wen’s participation and the gendered
and unequal access to productive resources in siaayl industry. The main objective of
Mugivane’s study was to highlight the participatagles of women in dairy cattle
production. However, the study had little emphasighe adopted farming technologies,
receptability and availability of the technologiescessary for improving productivity in

dairy production.



Baltenweck (2000), in collaboration with ILRI, foses on determinants of adopting a
high-grade cow by Kenyan smallholders. One of thetdrs affecting the dairy
production is poor resistant common diseases. Mungi\(1999) found that grade dairy
cattle’s farming is more profitable than keepingigenous cows where land is scarce.
Although introducing a better class of animal isgaod idea in improving milk
production, its full potential will not be realizednless there is a simultaneous

improvement in nutrition, disease control, genbrabandry and project administration.

Wakhunguet al (2007), in a study of dairy farming in Vihiga Dist characterized grade
dairy cattle with respect to household objectivesl &haracteristics, production and
managerial systems. They found that the produ@rahcalving performance parameters
of grade cattle were low, limiting optimization pfoductivity under the different grade

dairy cattle production systems.

This study focuses on three technologies farmexs tedopted in dairy farming to
increase milk productivity, as well as the availi#pito small dairy holders and their
receptablitiy of these dairy-farming technologi@fe study sought to examine socio-
economic benefits accruing from adoption of daigynfing technologies. The study
focused on the following technologies that farmease adopted in their dairy herd for
maximum milk production: genetic/breeding improveméthis is the utilization of
genetic makeup responsible for milk production xotee breeds and their crosses in
order to get a cow with high potential for milk drection.) The study concentrated on the
use of Al services in improving the dairy herd).tiition provision (this refers to well
feeding of the dairy cattle with required nutrientisat will enhance livestock
productivity).The study also focused on feeding aggment. Animal health care (refers
to ensuring the dairy cattle health is maintainee fof diseases and thus profitability of
dairy farm is not negatively affected). The stuagused on routine herd health and
seeking of veterinary care. All these attributesntdbute to productivity and have

ultimate effect on profitability.



1.3 Research Questions
1. What are different types of dairy farming technedsgused by small scale

farmers in improving livestock dairy production?
2. Which factors affect the adoption dairy farmingheaclogies?

3. How does the adoption of dairy technologies affinet small scale farmers’

livelihood?

1.4 Objectives of the Study
The overall objective of the study was to find the effects of adoption of dairy farming

technologies among smallholders.
The specific objectives of the study:-
1. To find out small holders’ intentions and actiondairy farming technologies

2. To find out the types and patterns of adoptingydéarming technologies for

increased milk production

3. To establish factors that inform adoption or noogtn of dairy farming

technologies

4. To examine the benefits accruing from adoptingydéarming technologies on

the household

1.5 Justification of the study

The study is justified on the following groundsrgtj to generate useful information on
adopted dairy farming technologies by smallholdairydfarmers. The information will
generate additional information on the already texgsinformation on dairy farming
technologies to dairy industry stakeholders. Sdlyorthe study provides information
and a strategy on improving food security, imprgvirousehold incomes and alleviating
poverty through understanding the challenges amspacts facing the smallholders.
According to Muriuki (2001), the Kenya dairy indiysts dominated by smallholders and



greatly contribute livelihood of many people. Abos®25, 000 smallholder producer
households are involved directly in milk productifox market and about 25% of the
households are involved in marketing. ILRI (1998)a study of small dairy farming in
Kenya generated research-based evidence of ecosaniticance. It revealed that there
are 35, 000 full-time jobs for both men and womemiilk collection, transportation,
processing and sales. Thirdly, the study createsrgé awareness of dairy farming
technologies among interested groups involved m dhairy industry, namely policy
makers, animals’ nutritionists, veterinarians, stmgists, NGOs, dairy groups, research
scientists, inseminators, farmers and consumeis. gits them in a better position when
offering solutions and recommendations on the kest to implement dairy farming
technologies. The information generated is usefulaveloping the dairy industry in line
with Vision 2030 that recognizes livestock develemm Indeed a country like Kenya
where over 57% of people live below the povertg land economic growth rates average
5% a year, a lot needs to be done by people deallors if the situation is to change
(GOK, 2009).

1.6 Scope of the Study

The study focused on three adopted dairy farmiradprtelogies among small dairy
holders; receptability, types, nature and patt&ihadopting the technologies, benefits
accruing from adoption and factors that inform daaop The study also captures the

characteristics of the adopters, the religion aruiled status.

1.7 Operational Definition of Terms and Concepts

Artificial Insemination: This refers to a technique by which semen is cuoed
artificially by a technician into the genital tracf the
female at the time of sexual receptivity in an rage to

cause pregnancy.

Feed Concentrates: Feed supplement important in correcting certaimiewut

deficiencies in forage and low feed intake in daiatle.



Genetic Improvement:

Productivity:

Small Dairy Holder:

Technology:

Technology Adoption:

Utilization of exotic breed and their crosses dgpes or

alleles present in an individual cow.

This refers to the ability of a farmer to increasik yield
in his dairy cattle. This is influenced by socioecmic

factors and availability of extension information

This refers to a farmer who has a small parcehod Ito

practice dairy farming

An idea, practice or object perceived as new by an

individual.

Continue full use of an idea as distinct from dexi
merely to try it, because of the benefits / advgesa
accruing from the technology.



CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

The literature review is under the followings swdatlings; adoption of technology, areas
of dairy farming technologies, agriculture extensigervices, accessibility of the
technology to small dairy holders and the role lté government in Kenya in dairy

industry.

2.2 Adoption of Technology

Rogers (1968) defines innovation as an idea, pedr object perceived as new by an
individual, while diffusion is the process througthich the new idea spreads from a
source — its original invention by a creative indial to its adoption by users. Adoption
implies a decision to continue full use of the idsadistinct from a decision merely to try
it, because of the benefits / advantages accruimg fadopting technology. Ogionwo

(1982) argues that the more innovative the farraessthe better off the they become in
terms of farm income and high level of living, ingiplg that farmers with great resources
are likely to take the risks involved in going ovier a new practice. Rogers (1968)
indicate that the relative advantage of innovatibiat is positive related to adoption of
the practice, could be economically profitable be mew idea minimizes the costs.
Rostow (1960) argues that revolutionary changesgyrcultural productivity are essential

conditions for successful take-off of economic giiowf society. Chitere (1994) concurs
with this argument and indicates that the adoptértechnology of the community

members will definitely bring social change in aegyi community.

According to Chitere (1994) innovations could b&dduced to a few members of a
social unit, for example a rural village, then fraghese few members the innovations
could diffuse, trickle down or be communicated thes members of the social unit.

Chitere (1994) explains four factors which influertbe diffusion process of innovations.



First, innovation-decision process is a series @nhtal stages where an individual
becomes aware of new ideas to the time the idedapted. Hence, the stages, according
to Chitere, are: ‘awareness” where an individuas heard of the new ideas; “interest”
stage where he / she seeks more information albeuhéw ideas; “persuasion” stage
during which the individual compares the pros aodscof the idea; “trial” stage he / she
tries out the idea on a small scale and, finabygldption” where the individual opts to use

the new ideas as part and parcel of his / her oggoperations.

The second factor is personal characteristics afptis. Some individuals adopt
innovations faster than others. Such individuatgtto take risks and are more open to
new ideas. Rogers and Shoemaker categorise thdeastofanxious innovators” who
comprise about 2.5%, they try new ideas, take rsid have resources that enable them
to adopt new ideas; “early adopters” about 12.5% wéually have more education and
resources to enable them adopt new ideas, “lagi§a8%) who the last members of a
community to adopt new ideas. They are usually ézkicated and with fewer resources

for adoption of new ideas.

The third factor, on relative advantage, referghi attributes of new ideas perceived as
being better than the old idea that is replaced.efample can be seen in terms of
economic profitability of savings in labour. Thaufth factor the Chitere (1994) explains
relates to the communication process of innovatvamgch refers to the transmission of
information or messages from a source, for exaraghecultural agents, to a receiver /

adopter, for example a farmer..

Okereke (1983) argues that adoption of technologplves application of mental and
physical efforts directed to achieving a betteruealTechnology is a tool that provides
better living conditions and enhances the capagcftythe people concerned. It is a
systematic application of scientific knowledge toagiical purposes and includes

inventions, innovations, techniques, practicesraatkrials.

Farmers implement new ideas, improve practice as®rasearch findings in order to
boost their productivity in livestock. Dairy cattfarming in Kenya was introduced by

European white colonial settlers who imported tketie breeds, mainly the Ayrshires,



Freisians, Guernsey and Jersey. These breeds aterecirossed with the indigenous
cattle and over the years produced the nationaly dezattle herd (Chema, (1983).
According to Peeler and Omare (1997), the dairffecpbpulation is estimated to about 3
million. In dairy sector, the milk produced in Kenys primarily from cattle, which

contribute about 84%, with rest from 12% camel, godts 4%. The major types of cattle
kept are improved exotic breeds and their cro®3@%) and indigenous zebu (24%) from

the communities in drier parts of the country (GO389).

However, market oriented dairy farming is conceettain the high potential areas in
Kenya where good feed supply and disease controlish better. Dairy production can
be classified into large or small scale. The sreadile dominate, owning 80% of the 3
million dairy cattle which consists of purebreddsian, Ayrshire, Guernsey, jersey and
their crosses that produce more milk than the ewbgs breed contributing 80% of the

marketed milk.

2.3 Agriculture Extension Services

Dahama and Bhatnagar (1987) define extension asagdn applied on behavioural
science, the knowledge of which is applied to braigput desirable changes in the
behavioural complex of human beings, usually thhougarious strategies and
programmes of change and applying the latest sfieeahd technological innovations.
Extension education aims at dissemination of usafdl practical information relating to
a sector of development such as agricultural eidarsnd livestock extension aimed at
improving productivity. Agricultural extension is grogram geared towards learning
rather than teaching paradigm. Morris (1999) indisathat agricultural extensions
promote agricultural technologies to meet farmae€ds. The extension education brings
desirable changes in the quality of life of theg&rgroup that it serves by helping them
to change their attitudes, knowledge, skills arsbueces such as land, pasture, water and
livestock. According to Okereke (1983), extensi@nvies involve teaching, research
and transfer of new technologies and informatioffiatoners using different media like

radio, television, or newspapers.
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Madukwe (2006) describes three approaches usedxieypston agents in passing of
agricultural technologies. These are, first, extam$armer contact, which refers to a
situation where an extension officer contacts anéaron a one to one basis passing on
agricultural information. Although method is ver{festive, it is expensive and has
narrow spectrum. The second approach is the fatrgesup, which refers to passing of
agricultural technologies to farmers in organizedugs who are interacting together
towards achieving a common goal. The farmers fargnoup supporting one another to
learn and adopt technology, hence amplifying extengrocess. In this method,
extension agents not only impose outside technedofut also act as catalysts and
mobilize of farmers in recognizing local innovatsorhelping to assess and encourage
adoption of technologies. The approach enhanceslifisemination of information to a
wider spectrum of users.

The third one is called the Farmer field School Agagh, where  farmers meet
periodically with facilitators. It is a participagpmethod of technology development and
dissemination based on adult learning principlesl axperimental learning, hence
facilitates farmers’ demand for knowledge and affan opportunity for the end users to
choose, test and adapt technologies accordingeio riieeds. The approach reflects the
four elements of experiential learning cycle; 1 ha®te experience, 2) observation and
reflection, 3) generalization and abstract concapation, and 4) active

experimentation.

Anderson and Feder (2004) argue that investmentgxiension services have the
potential to improve agricultural productivity aittrease farmers’ incomes especially
developing countries where more than 90% of theddignearly one million extension
personnel are located. According to Muyanga anded2006), a consensus exists that
extension services, if functioning effectively, impe agricultural productivity through
providing farmers with information that helps thdm optimize their use of limited

resources.
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The ultimate objective of livestock extension edimais the development of livestock
farmers by improving their living standards throughinging desirable changes in
attitudes, skills and knowledge about recent teldgies and their applications. The
livestock extension education plays an importat o empowering the farmers with
appropriate technological knowledge and skills tigito various forms of extension

education and training programmes.

In dairy farming, the extension personnel educdtesy farmers / producers on the best
way to use to improve livestock productivity. Thetension agents demonstrate new
technology and teach better management practicdaitg farmers through farm visits,
newsletters, meetings, seminars and field daysdL@iiakes, 2008). The extension
agents include the veterinarians who advise farmadysut general animal health
problems provide health services and care. They after reproductive and health
programme and animal feed consultants who advigeeis on animal nutrition and
feeding programmes. Dairy technologists educatedes on dairy products processing

and value addition.

2.4 Areas of Technology Application

2.4.1 Genetic Improvement

Every dairy farmer desires to have a high prodeoer in terms of yielding milk enough
for his family and for commercial purposes, besitiggh conception rates (Wattiux,
1992). Farmers acquire such cows by buying a gmitideveloped cow or genetically
improving their existing cows with the aim of gatiia cow that will produce more milk.
However, according to Baltenweck (2000), buying ighhdairy producer is very
expensive and most smallholders cannot afford. Wewesmall dairy farmers can still

get high producers cattle through genetic improveroétheir existing herd.
Wattiux (1996) defines genetic improvement in eattb utilization of exotic breed and

their crosses genotypes (genetic makeup) or al(glses) present in an individual cow

that are responsible for high milk production. Tgreduction of milk requires the action
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of numerous genes, each responsible for a speasfiect of milk synthesis. These
include:

1 Genes responsible for the synthesis of the segréssues in the udder.

2 Genes responsible for the blood supply to the udder

3 Genes involved in the capacity of the cow to digest metabolize food.
In addition to the action of the genes, synthedisnok requires availability of the
building blocks of milk components (protein, gluepsninerals, fat and vitamins) which
come from the digestion and metabolism of the feddss feeding influences milk

production.

According to Mendel (2000), these alleles are ledan sex cells, which are transmitted
during fertilization. Cattle with superior geneshagh milk potential production should
therefore, be used for upgrading the existing dagyd. The dairy cattle (both exotic
breeds and their crosses) population in Kenya basgrown to an estimate of 3 million
(Peter & Omare, 1997).

2.4.1.1 Artificial insemination (A I)

This is a technique by which semen is introducddiaally by a technician into the
genital tract of the female at the time of sexuateptivity in attempt to cause a
pregnancy (Wattiaux, 1996). Al was pioneered by wsdan scientist working with
horses and was first used by Danish breeders ga tale in dairy cows. The method is
currently practiced in Kenya and with liberalizatiof the dairy industry in 1992; the Al
service was fully privatized. The semen is packeglastic straws and stored in a liquid
nitrogen refrigerator maintained at — (166 This technique is performed by a
technician who has special training and understémelsteps involved in the procedure.
All these costs are now incurred by the farmerst das become very expensive for an

ordinary small dairy farmer.

According Chamberlain (1989), improvement througbelding aimed at increasing milk

yields has been very low in developing countrie® da poor implementation of
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government policy in breeding, lack of proper nadibherd recording system and local

breeds, which are genetically poor for milk produet

Al provides opportunities to choose sires that@mven to transmit desirable traits in a
dairy cow population. Al eliminates the costs ahd tisks of maintaining bulls on the

farm. It minimizes the risk of getting offspringttv undesirable traits. It also provides
the opportunity for providing sires at a good addwus, the genetic make-up of a proven
sire is known with a certain degree of confiderng,that of a bull on the farm is usually
unknown. Al further minimises the risk of spreadi®dDs. The benefits of Al are

offered cumulatively over generations of cows. Tgemetic value of cows increases

rapidly over time as a result of intensive seletfiom one generation to the next.

Artificial insemination requires a large degreecobperation between the breeders, the
technicians, the insemination countries and theding associations. Although a number
of farmers are using Al especially in high potelstiareas, a big number farmers do not
know of the existence and importance of Al servigbich is advantageous over natural
method. Some people unfortunately believes thatAtheonception rates are low, and

that the calves resulting from Al are physicallyakeand cannot withstand the harsh
conditions. Radostits, et al (1983) indicates maception rates are mainly contributed
to by ignorant farmers who are unaware of detaidailure to know the signs of a cow

on heat and poor timing of Al service. Thereforeirtorease the conception rate, it is
necessary to educate farmers on heat detectionasacows can be served at the right

time.

In Kenya, dairy breeding started in 1920 with fotima of Kenya Stud Book that kept
the upgrading register. In 1946, CAIS was estabtisvith the objectives of semen
production and catering for formation dairy recagliservices of Kenya. In 1969 the
national artificial scheme was launched, which cegtg¢hree quarters of all high potential
small holders areas with the main objective of $yipg dairy farmers with better quality
breeding stock through Al. In 1992 the governmamgder external pressure and

budgetary constraints, liberalized the dairy industncluding privatisations of the Al
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services. Since then, Al has become expensive araffandable to majority of
smallholders. This has led to continuation of uske natural methods, whose
disadvantages by far outweigh the advantages. dixjensive to keep a bull; there is
likelihood of STDs transmission and high chanceplofsical injuries to the animal and
to the farmer by a bull (Wattiux, 1996).

2.4.2 Nutrition

The state of feeding technology of dairy cattlespeeially in developing countries, is
wanting. According to Njaruet al (2009), whose case study on feeding management of
dairy cows cited inadequate nutrition as a majarst@aint that negatively affects the
growth and viability of dairy farming. A well-fednamal will grow faster, reach
reproduction stage early and produce more milk,aiemn good health status and
maintain good body condition. Henderson (1977) sstggthat dairy animals require
certain foods for body maintenance and for producti The maintenance ration varies
with breed and size of the animal, whereas prodoatation is required by dairy cattle

for milk production.

Dairy cows that produce more milk will thereforequge more and richer amounts of
food. These are in form of fodder (grass), leguayed other edible plants. In pastoral
areas, grass is the most available, cheap andtbefged cattle. To enhance milk
production, dairy cattle are also supplemented wathcentrates and mineral salts. These
are important in correcting certain nutrients deficies in forages and low feed (fodder)
intake. The availability and prices of concentsatee variable especially in developing
countries where animals are competing with manféod. The emphasis should be
placed on home-made or village-produced process&ipgproducts rather than on

commercially compounded feeds.
In Kenya, a majority of smallholder’s farmers kempre animals than they can feed from

their own land. Estimates by Reynolds al (1999) show that smallholder farmers

produce about 70% of the feed from their own resesir
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Dairy cattle must be provided with water throughdtater comprises 70% of the lean
animal body and is an active structural constitudhis important in body metabolism,
digestion and secretion. According to Merck (1993iry cattle suffer more quickly
from an inadequate water intake than from defigenof any other nutrient. Milk
production and feed intake will be depressed it feecess to water is not allowed.
However, most smallholders do not have a reseffeoinvater, others fetch the water
from river causing extra labour cost; this may traising in providing enough water to
dairy cattle. This can be improved by enhancingwater harvesting into roof water

catchment tanks.

Hendersoret al, (1983) indicates that fodder is the major compomérihe feed of the
dairy cattle. It is cut from the growing areas auch-dried and then fed to the cows as
dry matter. It provides the cow with energy, pnose minerals and vitamins. This
includes hay (dried grass), maize stocks, sorghtotksoats, Napier grass, legumes,
Lucerne and kales. Grass can also be grown azthgrenanagement systems applied to
ensure maximum utilization of the grown grass. Bms@ale holders will therefore be
required to grow fodder in their available farmdeed their cows. However, farmers in
urban areas, because of their limited size of lavill,be required to source the fodder

elsewhere — most likely will buy in the surroundergas.

In order to maintain productivity for the dairy tat especially the dry seasons,
smallholder dairy farmers need to improve feed latdity. However, it is obvious that
no Kenya farm can be correctly stocked for all snod the year Mugivane,(1999).
Smallholders, due to limitations of land, finan@esl increased population pressure, do
not grow enough for their cattle through the y&bowever, extension officers advise and
show farmers method to preserve the feed durinditie it is in excess so that there is

adequate feed during dry seasons.

The most common method of fodder conservation legysi making. By this method
green food is preserved with relatively slight Essit is the process that if carefully

carried out, will provide a succulent feed for $techen dry conditions prevail and little
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or no succulent food is available. Silage makm@ iprocess within the capacity of any
farmer no matter how limited their facilities mag Hendersoet al, 1983).

Hay making is another way of preserving feed. nftolves a reduction in the moisture
content of a cut green crop / grass by natural syaatil it can be stored in bulk without
the risk of spoilage by fermentation mould growtteqdersoret al (1983). The making
of hay and storing is a very valuable means of eyxéisg dry weather feed, and the
quality of hay depends on nutritive value of thiggimal material use.

Due to increasing population pressure on the arknid for dairy farming, cattle are
being confined in a stall and fed there all yednefg is minimal movement of cattle
because they are not allowed grazing in the field® model is useful in areas where
there is shortage of grazing land, low productifydairy cows and high prevalence of
diseases. However, this requires an increased ¢tévabour needed in cutting the fodder
and cleaning the stall (Mugivane, 1999).

2.4.3 Animal Health Care

In both developing and developed countries, aninthéeases, parasite infestation and
public health problems constitute a major problemlitestock production and safe
utilization of animals’ products. Disease outbreakspecially the contagious and
zoonotic types, lead to serious socio-economic equesnces such as production losses,
loss of livelihood, food insecurity, poverty, restion of marketing opportunities and
public health risks. Globally, the OIE (World Orgsation for animal health) insist that
animals for trade must be in good health and frem fcontagious diseases to the people
or to other animals.OIE ensures safety of inteomati trade of animals and their related
products by issuing harmonised sanitary guideliopsinternational certification and
disease control methods to minimize adverse ecantmeses and human deaths (OIE,
2006). This promotes international trade in aninmaisl animal products by ensuring
scientific based standards are met. However, meatldping countries have social and
economic pressing problems which mean that anindidsases control policies can only
be implemented when the diseases cause seriousslassl threaten the lives of the
people.
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The diseases affecting dairy cattle can be claskifis metabolic diseases, infectious,
chemical conditions and parasitic infestation (batkternal and internal parasites)
(Radostits, 1983). Prevention and progressive obwfr the disease is very important,
especially to those that occur as outbreaks suctheas=MD, LSD, Anthrax and Rift
valley fever. Such diseases cause major food destadestabilize markets and trigger
trade measures. Massive vaccinations of cattlenagpreventable diseases and imposing
guarantine in case of outbreaks, and bio-secuoityrol measures are used to contain the
zoonotic and spread of diseases that can resiidey economic losses.

2.5 Accessibility of Dairy Farming Technologies ifKenya to the Small Dairy

Farmers

According Muriuki (2000), the contribution of daing to the sustainability of
smallholders through its roles in nutrient cyclirgnployment creation and provision of
farm household nutrition makes it an easy choickiclke to address rural poverty.
However, smallholder dairying is constrained by gndactors that include feed
scarcities, disease challenges, poor infrastructuh as rural road access and water
electricity, slow legal and policy reforms.

Before liberalisation of dairy industry 1992, thevgrnment used to provide the small
farmers with free services or at very low fee. Idoer, with increased budgetary
constraints resulting to the crises in the 197@searly 1980s, and the global pressure to
the developing countries to implement policies srstitutional and restructuring reforms
(SAP’s), the government changed its involvemergnrall scale farm support initiatives
(Ngigi, 2002). Hence, the decontrol of milk pric992), and the privatisation of Al
services (1991), privatisation of clinical servigd994), and implementation of the cost
sale of veterinary drugs, were some reforms meardréate enabling dairy industry
environment with less government interventions (fQrAD02). However, these measures
meant that farming has become expensive and udafite to most dairy smallholders.
Chamberlin (1989) indicates that poor implementatmf breeding programmes in
developing countries has resulted to low milk yifltie high cost Al services, which are

not affordable to most dairy smallholders, deny flaemers opportunities to use

18



improved and superior semen to upgrade their daérg, hence tend to use of natural
method which is even more disadvantageous comparAadl service. The unavailability
and high cost of clinical services has led to ineezl cattle diseases prevalence, reduced
productivity or even death of dairy cattle.

There is generally poor adoption of technology,dieg to lack of adequate feed
resources and, where available, in seasonal and quaity, leading to low adoption
technology in feed conservation and thus use gfprapriate feeding regimes. Although
most of these technologies have been researchehdrare simple to apply, they remain
unutilised at farm level, due to poor disseminatigfaranja, 2003). According to
Winrock (1992), the low quality and quantity of feresources is the greatest constraint
to improving the productivity of livestock in Sulaisaran Africa. There is a high cost of
cattle feed concentrates because of competitiom thi#g human population. In 1993, the
government formulated dairy development policy taidg the industries towards a
liberalised market economy (GOK 1989) aimed atueing availability of credit to

farmers, harmonisation of breeding services, amorement of dairy feeder roads.

These transformations to the private sectors whadawen by profit making, has led to
farmers experiencing serious challenges in upgeadneir herd, proper feeding and
diseases control. Small dairy farmers face comdtiai marketing of the dairy products.
At production levels, farmers find themselves witlilk that cannot find dependable
market outlets (Karanja, 2003). The farm marketeis low and is determined by the
processors. Some farmers in the country have callethe government to review milk
production prices or else milk would soon becomaexary item affordable only to the

rich (Danida, 1991).

Poor infrastructures such as poor roads make toahepmilk to the market and picking

of animal feeds difficult, and increasing the coséttransport through vehicle repairs.
Lack of electricity used by milking machines, feeudtters and refrigeration also pose
challenges that prove too costly to farmers. Thgation is compounded by the general
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lack of cooling centres necessary for keeping ffiilkor human consumption and factory

processing.

2.6 The Role of the Government in Dairy Industry Tehnology
The roles of government have been classified utidee sub-headings, namely: legal

framework, policy framework and institutional frawerk.

2.6.1 Legal and Regulatory Framework

The government sets the legal framework that guideslairy industry. The regulations
as mandated by the government attempt to produgerewent outcome in different
timescale that would otherwise occur. According/ashisht (2003), regulations are set
to control market entries, prices, wages, pollugéfiects, employment and standards. The

laws that govern the dairy industry are organisetbows:

2.6.1.0 The Legal Framework

These include Animals Disease Act, Dairy Industot,Ahe Co-operatives Act, Standard

Act, Public Health Act and the Agricultural Devetopnt Corporation Act.
2.6.1.1 Animal Disease Act, Cap 364 (1964)

This Act provides the Veterinary Director with tfidlowing powers:
1. Declare areas infected, issue provisions affeciimfgcted areas, search for
infected animals
2. Prohibit importation of animals, slaughter and d&gd of forfeited animals and
carcasses of infected animals.

3. Prescribe fees for drugs and vaccines or prohsggtaf vaccine or drugs.

2.6.1.2 Dairy Industry Act, Cap 336
This Act of parliament was enacted in 1958 to mlevihe improvement and control of
the dairy industry. The Act provides establishmehthe Kenya Dairy Board that is

mandated to promote and regulate the dairy industry
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2.6.1.3 Standard Act, Cap 496

This Act of parliament was established in 1974 tonmte the standardization of the
specification of commodities, and to provide foe $tandardization of commodities and
codes of practice. The Act provided for the esshinient of the Kenya Bureau of

Standards, which promotes the standardizationioy dedustry.

2.6.1.4 Public Health Act, Cap 242

This Act of parliament commenced 6eptember 1921 and makes provision for securing
and maintaining health. In the dairy industry, thet has provision for milk handling.
The Act provides that milk and milk products fotesanust be free from contaminants
such as debris, harmful chemicals, drugs and disg@asticles, especially zoonotic
diseases. The Act provides also that persons mandiilk must be free from any

contagious disease.

2.6.1.5 Agricultural Development Corporation Act, Gap 445 (1965)

This Act of parliament provides for the establisiminef the Agricultural Development
Corporation (ADC) and for connected purposes. ADSIs aas the custodian of the
national livestock studs and ensures the contirexéstence of pedigree breeds, and of
the availability of quality stock to the Kenyanrfar at affordable prices. ADC plays a
major role in the transfer of technology from reshanstitutions to the Kenya farmers

through organised training such as field days, sarsiand through the media.

2.6.1.6 The Co-operative Societies (Amendment) Acap 490 (1966)

The Act provides for the establishment of co-opeeat It enables the dairy farmers to
form cooperatives or societies that promote develg and represent their interests.
The Act also gives power to the members of co-dp@&®to appoint a commissioner
who is charged with the responsibilities for regjistg all co-operatives and societies,
provided they fulfil the basic requirements as wdaged by the law and to provide

guidelines into the registration and the running@foperatives.
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2.6.1.7 Regulatory Boards
2.6.1.7.1 Kenya Dairy Board
This is the main regulatory board in the dairy isttly established under the Dairy
Industry Act, Cap 336 of the Law of Kenya. KDB hag responsibility of developing,
promoting and regulating the dairy industry. Themfanctions of KDB are enforcement
of national standards of the dairy industry, tnagnifor the industry, facilitation of
stakeholders, maintenance of a databank for theg ohalustry and regulation of imports.
Other functions of the KDB are:

1) Enforcement of the Dairy Industry Act

2) Organise, regulate and develop efficient productimarketing, distribution and

supply of dairy produce required by different ctssf consumers

3) Regulate the sales of raw milk and importationafyproduce

4) Encourage proper use of milk containers for trartspion and storage facilities

5) License milk producers and processors to permitigh ldegree of private

enterprise in production and processing of daiodpcts

2.6.1.7.2 The Kenya Bureau of Standards

The KBS is a statutory body charged with enforcemamd promotion of national

standards for the dairy industry and certificatidrguality standards of all dairy products
and services, control of standardization mark,lifaton of stakeholder’s activities and
maintenance of a databank for the industry andlagigns of import. KBS provides

facilities or arranges for the testing of milk, knproducts and material used in milk

handling.

As a statutory body, it provides the cooperatiorthwihe government, farmers’
representatives or local dairy farmers themselviés & view to securing the adoption

and practical applications of standards.

2.6.2 Policy Framework
The overall goal of the Government of Kenya is tadeate poverty, illiteracy and
diseases while creating wealth. Kenya is also smygao the MDG programme of the

UN, whose first goal is to halve the hunger inoicke by the year 2015. Livestock being
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the mainstay of most rural people is key in thei@aement of MDGs. It is against this
background that the government seeks to put irepdaconducive policy environment to
facilitate enhanced and sustainable growth of ithesiock sub-sector (GOK, 2008). The
Government of Kenya further recognizes the role ¢haibrant livestock industry plays
to reverse poverty levels and contribute to theion& economic growth. This
recognition has been emphasized in various goverhpaicy documents, such as the
liberalization of the dairy industry policy, Natiah Development Plan 2002-2008,
Poverty Reduction Strategy Paper (PRSP), Economam¥ery Strategy for Wealth and
Employment Creation (ERSWEC), Strategy for Rewtaty Agriculture (SRA) 2004—
2014, Economic Recovery Stimulus (ERS), Nationakktock Development Policy and
National Development Strategy Long Term Plan 20082 all in the line of MDGs of
contributing to food security, protection of theveanment and establishment of global
linkages.

2.6.2.1 Liberalization of Dairy Industry 1992

Rostow (1960) argues that commercialization of@gtire, spread of new techniques in
agriculture and farmers acceptance of new methamgdabring the changes in ways of
their lives. The Kenya government in fulfilment tfe SAPs liberalized the dairy
industry. This involved liberalization of dairy m®ssing, veterinary services and
artificial insemination services to enable the arevsector to efficiently participate in the
dairy industry development. The clinical servieesl A | services in the potential areas
is now in the hands of the private sector. Als®,result of liberalization of milk,
processing and decontrol of milk price there arev rorty-five private creameries
licensed countrywide for the milk production (GQ2Q08). According to a study done in
2010 by ILRI, ICRAF, Norwegian of International titate and Qatar researchers on
Kenya dairy policy change, 855 of milk vendors haeognised the importance of milk
value chain. The Kenya Dairy Board and the Publealth Department have been

training milk handlers on quality control and hygieways of handling milk.
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2.6.2.2 The National Development Plan 2002-2008

The National Development Plan ties with the objediof the Vision 2030. The plan
aims at: (1) increasing livestock products thropgbvision of widely accessible inputs
and services to farmers; (2) financing investmenthe livestock sector; (3) increasing
market access to livestock and livestock producd, g4), enhancing institutional

efficiency and effectiveness in services delivery.

2.6.2.3 Economic Recovery Strategy for Wealth and rBployment Creation
(ERSWEC) 2003-2007

ERSWEC was put in place in order to reverse decafletow and stagnant economic
growth that had adversely undermined the well-b@h#genyans. The policy classified
dairy industry as a productive sector that is dat@d by small-scale holders who
produce 80% of the milk consumed in the domestcket, hence the need to improve
the sector by undertaking the following measuré$:evelop a clear policy on milk
production, processing and marketing emphasizinghe@asith and safety standards; (2)
promote animal health by reactivating and expandimping, breeding and clinical
services including monitoring and control of animdiseases; (3) Support the
development of facilities for milk handling sucha@slection and cooling centres and, (4)

encourage establishment of value adding processes.

2.6.2.4 Strategy for Revitalizing Agriculture (SRA)2004-2014.

SRA was prepared with overall objectives to raiseudehold incomes, create

employment and ensure food and nutrition secufitye policy strategically aimed at: (1)

Improving delivery of research, extension and aalyisupport services; (2) Reviewing

and harmonizing the legal, regulating and insttdil framework; (3) Restructuring and

privatising non-core functions of parastatals;I@@reasing access to quality farm inputs
and financial services; (5) Taking measures to awer access markets such as

construction rural roads and, (6), Formulating feedurity policy and programs.
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2.6.2.5 National Livestock Policy (2008)

The National Livestock Policy (2008) was develogedaddress the challenges and
shortcomings arising from the liberalization paiimplemented by the government in
1990s. It covers issues relating to farm genesoueces; livestock nutrition feed inputs,
animal disease and pests, livestock marketing, &ajdty, veterinary pharmaceuticals,

guality assurance, research extensions and foauigsec

2.6.2.6 National Long-term Strategy for Social, Eawomic and Political Development
2008 — 2030

This strategy, commonly referred as Kenya vision3@®0is the government
development’s strategy and economic blueprint faretbping the country to a medium
earning class by 2030. Vision 2030 identifies th&on for agriculture and livestock
sectors as innovative, commercially-oriented andieno farming by:- (1) Reforming
institutions through transforming key organizatiomsch as cooperatives, regulatory
bodies and research institutions into complemengary high performing entities that
facilitate growth. (2) Increasing productivity thugh provision of inputs and services to
farmers; (3), transforming land use to ensure bait#ization of high and medium
potential lands and, (4), increasing market actessigh value addition by processing,

packaging and branding of livestock and agricultpraduce.

2.6.3 Institutional Framework

The dairy industry falls under various ministriddinistry of Livestock Development,
Ministry of Co-operatives and the Ministry of Trag@ OK, 2008). Other supporting
ministries include Ministry of Agriculture, Ministrof Finance, Ministry of Energy and
the Ministry of Roads and Public Works.

2.6.3.1 Ministry of Livestock Development

The Government of Kenya mandates Ministry of Lieekt Development to promote,

regulate and facilitate livestock production forcieeeconomic development and
industrialization. Its objective is to enhance faseturity and safety, generate income,
create employment, and enhance socio-economic a@weiht. MOLD is composed of

two technical departments, namely the DepartmentLioestock Production and
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Department of Veterinary Services. Its core infittis include the Kenya Dairy Board,
KEVEVAPI, CAIS and KMC.

The Department of Livestock Production is respdesifor the management and
conservation of the genetic resources base, dawelapof appropriate policy and legal
framework, development of local international mairkg networks, value addition in
livestock products, processing and agribusinesaljtguassurance for livestock feeds and
collaboration with research institutions and othstakeholders in technology

development.

The Veterinary Department is charged with the fdation, implementation, monitoring
and evaluation of animal health related strategigslicies and legal framework
management, control and eradication of diseasepasis, provision and facilitation of

extension services in animal health. The coreturtgtins are:

2.6.3.1.1 The Kenya Dairy Board

The Kenya Dairy Board regulates the dairy sub-sedtofacilitates stakeholders of
activities towards a sustainable dairy industry gravides quality and co-operative milk
and milk products. These include capacity buildagivities to the farmers, milk
transporters promotion of dairy extension serviegsuring the high standard of milk

handling, is maintained.

2.6.3.1.2 KARI

KARI is public organization that undertakes reskhaigsues affecting the agricultural

sector in Kenya. The institute is actively engagegrojects focusing on key issues,

including control of cattle diseases such as tioknb diseases, development of forage

production and new varieties of forage such asadiseesistant Napier grass.

2.6.3.1.3 KEVEVAPI
KEVEVAPI is a government institute that producetevimary vaccines; co-ordinates and

takes charge of all veterinary vaccines in the tguithe institute researches either alone
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or in collaboration with other research institusom the innovation of veterinary
vaccines production. It also markets and distribweterinary vaccines locally and

abroad.

2.6.3.1.4 CAIS

CAIS is a government parastatal that produces astdldites high quality proven bull

semen in seven regions in the country, mostly ghlpotential areas. It regulates and
supports delivery of Al services and markets buémen through a network of

inseminators. CAIS also controls and conserves tgenesources and dairy recording

services.

2.6.3.2 Ministry of Roads

The Government of Kenya recognises the importanfcénfoastructure in spurring

economic development as a component of a soundndsssi environment. The
government has established Kenya Rural Roads Atithhesponsible for development of
rural and small towns’ roads of classes D, E amgrst (GOK, 2010). According to the
World Bank (1995), building and improving roadsrural areas facilitate the growth of
agricultural investment and ease the accessibiiidy health centres. During the
implementation of ERSWEC 2003-2007, twenty-ninedrpeojects covering 3, 000 Kms
were completed, besides ongoing road works (GOKQR0

2.6.3.3 Ministry of Energy

The rural electrification programme launched in 39as enabled small dairy farmers to
access electricity used in refrigeration and paateation of milk, electric milk
machines and electric fences which provide secdatythe farmer and animals. The
electric fences are cheaper and safer than theeatiomal use of barbed wire (Foley,
1990).

2.6.3.4 Ministry of Cooperative Development
The Government of Kenya is involved in marketing fafmers of milk through its

parastatals, the New KCC, which collects milk foitme farmers, processes and sells to

27



the consumers. This has benefited farmers, edjyeaiaareas where private dairy

processors have not been reached.

2.6.3.4.1 Agricultural Finance Corporation

The Government of Kenya, through the AFC has bemwiging credit facilities to
smallholder’s farmers at low interest rates anccedimg debts owed by farmers in some
circumstances. The role of the AFC is to assist deeelopment of agriculture and
agriculture industries by providing loans to indival farmers, group of farmers, private
companies, public bodies, local authorities anceotiersons engaging agriculture and
agriculture industries. The loan scheme for damydpction is designed for individuals or
groups and the repayment period ranges betweero 2 years. Access to financial
services to the farmers has increased significany the years. Following the revival of
the AFC, loan disbursement to farmers has increfisaet KShs 90.7 million in 2002/03
to KShs 1.79 billion in 2006/2007 (GOK, 2010).

2.7 Theoretical Framework
The study employs two sociological theories in &erpt to understand adoption of

dairy farming technologies among small dairy farsner

2.7.1 Diffusion of Innovations Theory

Everett Rogers (1968) is the main proponent of theory. He describes innovations as
an idea perceived as new by an individual, and lwigpreads by the process of diffusion
through the essence of human interactions. Thagiifh of innovation has four elements
of analysis. (1) The innovation as perception & tew idea. (2) Idea communication /
diffusion as an element that spreads from its itiearor creation to its ultimate users or
adopters. This element consists of a new ideandinidual who knows about the idea
and those individuals who do not know about theouation yet. The relationships

(interactions) between those who know and those @dhaot know have a great role in

spreading the idea. (3) A social system elemenheéefas population of individuals who

are functionally differentiated and engaged in exive problem solving behaviour. All

of the members cooperate at least to the extendwvihg some common problems which
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they are seeking to solve. Rogers (1968) expldimas in social systems, there is a
continuum of types of adoption decisions that ranfyem individual to group decision.
Most of the innovation is by individual decisio$owever, at intermediate point on the
continuum from individual choice to group decisisrthe type innovation requiring prior
acceptance by the majority of the social systememivers in making decision of
technologies adoption. That is, an individual maghato adopt an innovation but he/she
cannot do so until others join or accept the idé@ane ideas are adopted by a group
decision that forces the acceptance, even uporetids are unwilling. Once the
community decision is made, the individual hadelithoice. In some cases individuals
with the influence in the social system are prdtessl persons representing
organizations external to the system, referredhasige agents. (4) Adoption element of
analysis refers to decisions to continue use obwation, implying that the adopter is

satisfied with the innovation.

Rogers elaborates on innovation adoption as a gsott&t involves both learning and
decision making, and which undergoes fives stagesyeness, interest, evaluation, trial
and adoption. Mbogo (1987) concurs with the vieat gwareness is created for trial and
adoption of technology through the provision ofegdion services that enable farmers to
improve their dairy farming management and adogh hevels of breeding dairy cows.
Mugivane (1999) supports the view further that éldeption of farming technology can
be described as a behaviour that occurs in thregs:w@) Adoption behaviour as
willingness to change and try new ideas. (2) Fasnfecus in increasing profit. (3)
Adoption of technological innovations as a consegeeof change toward farming.
Chitere (1994) describes the extension officengragessionals’ change agents who bring
about change, and who act as encouragers or esablédes, advisers or consultants
who facilitate the process of change. Rogers (1368ues that the adopters of the
innovations are vehicles of technological trangfiethe spread of technologies. However
the characteristics of innovation / technologies rdatter. The technologies that are
simple are more rapidly adopted than those thatamplex. Those that are easily and
quickly adopted tend to be those whose relativeaathge is immediate, obvious and a
source of clear gain to the adopter. According togdéts (1968), readily adopted

innovations are also compatible with existing valaad past experiences.
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This study explains the factors affecting adoptdrdairy farming technologies and the
pattern of adoption among small dairy holders. $vwoller dairy farmers adopt the
farming technologies because they believe thatr tdeiry cattle productivity will

increase and hence increase in the earnings. Farbemome aware of new farming
technologies that will increase productivities,kse®re information on technology, try it
and adopt fully in farming to maximize benefits. il (1969) also holds this view that
farmers who adopt a technology such as Al servictheir dairy cows incur less cost
while the resulting cumulative benefits of havirigthvalued cows with great potential of
milk production are huge. The adoption of dairyrarg technologies such as Al, animal
health care and giving the dairy cattle the rightrition by the people of Githunguri

carry the notion that people can improve theiradde and gain financially.

Small dairy farmers as groups cooperate with theddisolving problems facing them in
dairy industry, such as searching of market forkm#lourcing for extension services,
clinical services and Al services. Although an indiwal farmer may wish to adopt an
idea aimed at improving his performance such asimguup of a milk cooling plant,
he/she may be constrained by resources and unalmeptement. Hence other farmers
must accept, join and support his/her idea foroitbe adopted and be implemented.
Formation of dairy cooperatives in Githunguri naotlyoprovide the dairy farmers with
marketing of milk, veterinary services and finahsiapport, but also provide jobs among

the local people and livelihoods for many more peop

The adoption of dairy farming technology is a pssseand milk production determines
the continuation use or full adoption of the tedbgy by the smallholders. For instance,
the farmer may decide to upgrade his indigenouedby crossing with an exotic breed,
and if unsatisfied with the production, then wi#dp exotic breeds. This attracts other
farmers who may enquire and decide to do the saneehthe technology spreads or
diffuses among the small dairy holders. The thelejps to understand how farm

technologies are adopted.

2.7.2 Exchange Theory
Social exchange theory began with roots in behaigou in psychological and

sociological perspectives that explain social cleanthe behavioural sociologists are
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concerned with the relationship between effectaaddrs’ behaviour on the environment
and their impact on the actors’ later behaviouritpady, neutrally or negatively (Blau,
1964). According to Karl Marx, social exchange, etbger with value, use of value
(utility) and price are the four attributes of anuomodity. Marx indicates that the
exchange value of a commodity is not identicalt$oprice but represents what quantity

of the commodities will be exchanged if traded.

According to Homans (1961), social exchange theryisages social behaviour as an
exchange of activity tangible or intangible and enor less reward or costly between at
least two persons. The cost is incurred in engagefaetions) and the reward is what the
person gets. He urges that if the action that Brimgre reward (success), the person is
more likely to perform that action. If the responseositive, actors are more likely to
repeat the behaviour, and when the response isivedgaey will be less likely to repeat
the behaviour. People modify their behaviours in atempt to maximize positive
reactions and minimize negative reactions. Donaesk® (1991) believes that for social
change to occur, a community must possess certaamacteristics. These include,
knowledge of an issue, changing attitudes aboutsthee, beliefs forming the issue and

developing behaviours to deal with issue.

Blau (1964) views the social exchange explicitlynfran economic framework, that the
social interaction has value to the people. He esiglks action value and actions work
effectively for actors seeking to achieve intereastsocial change. He argues that the
provision of something from one person to persaomgmaccepted by another, creates an
obligation to reciprocate with provision of someihiof high value. Blau, (1964)
contends that people are attached to each other variety of reasons that induce them
to establish social associations. The associatemsin strongly bonded if they provide
rewards, and weaken if the reward is not insuffici®@eward could be income, physical

labour, respect and many more.

The adoption of dairy farming technology is a bebawvthat has both psychological and
sociological dimensions. Farmers as actors of tiekaviour change attitudes and
embrace new technology in attempts to improve tietihood through increased farm

productivity. The behaviour (adoption of dairy fangy technology) engagement incurs
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variation cost, and the reward consequences coaMe Ipositive, neutral or negative
impacts. Baltenweck, (2000) notes that dairy fagnis a practice that involves high
capital in acquiring and maintaining dairy cattte bptimal or maximum production.
However, Stoz (1980) argues that farmers bear gkam costs in investing in dairy
technologies for resulting in ambiguous long anddbeial productivity. According to
Mugiv,ane (1999), previous traditional communalgtiges such as community grazing
and use natural method in breeding, must chandee toompatible with dairy farming
practices (that the farmer become aware of the mdetbchnology). Donna Garske
(1991), indicates that it is personal and sociaseaac characteristics such as formal
education, awareness, and experience in farminigrdability and suitability that
influence the adoption of dairy farming technolo@hamberlin (1997) argues that, it is
the individual farmer who must decide to adopt avrtechnology for his/her own

operation and that the village is the basic worik fom change agents.

Formation of group associations such as farmergperatives greatly enhance utilization
of individual resources for better gain and powargaining that influence the price to
pay. Exchange theory assumes that people havesaocegormation on interactions that
they consider for alternatives or, for more prdfieasituations, relative to their present
conditions. However, adoption of technology in depeng countries is slow, restricted
by various resource constraints and limited se&wchnformation (Philips, 1989).Farm

technologies are introduced by one party and adopyeanother .Therefore this theory
helps explain the exchange relationship betweesethidho introduce the technology and

the adoptors.
2.8 Conceptual Model

The model shows the technologies adopted by sraalf tarmers in attempts to increase
cattle productivity, and factors affecting the atilmp of dairy farming technologies. The
enabling and impeding factors interrelate with eattter during the adoption. Increased
adoption translates to four things: increased nmHoduction, improved household

welfare, increased income and possibility of farteoption.
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Figure 1: Conceptual Model
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction

This chapter captures the methodology that was tsedonduct the research. It is
organized under the following headings: site saactdescription, research design, unit
of analysis, unit of observation, sample designthods of data collection, tools for data

collection and data analysis
3.2 Site Description

The area selected for this study was Githunguridion of Kiambu County, located in
Central Kenya. Kiambu County borders Murang’a Cguntthe North and North East,
Machakos to the East, Nairobi and Kajiado courtiiethe south, Nakuru County to the
West and Nyandarua County to the North West.

Kiambu used to be an administrative district ofttien Central Province with a total area
of 2543.4 Kni and a population of 744, 010.The county's denseujadipn is an
indicator of its potential in terms of large labdarce. It is predominantly rural, but the
influx of its urban population is increasing duehe close proximity and rapid growth of
Nairobi centre. Kiambu County has five administratidivisions, namely Githunguri,
Lari, Limuru, Kiambaa and Kikuyu. Kiambu County hetsractive climate and landscape
with temperatures that range from a minimum of ¢2t8 a maximum of 24.8awith an
average of 18.7Pc The average rainfall is 989 mm per annum. Thaegois surrounded
by hilly farmlands, which are suitable for agricull production. The rich highland soils,
coupled with very favourable climatic conditiongvie ensured that agriculture remains
an integral part of the county’s economy. Agrictdtactivities provide incomes for many
households.

Roads network and communication are good, enakliisgy movement of inputs such as
animal feeds, agricultural chemicals and fertikzefhere is also easy provision of
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essential services such as health, veterinary atghs&on, as well as enhanced delivery

of milk to the processors and consumers.
3.3 Site Selection

Githunguri was purposively selected because ofuitgjue characteristics of dairy
farming. The division has established intensiveryd&&rming practice by small-scale
farmers. Dairy farming in the division is a commala@ctivity that generates incomes,
wealth creation and provides milk for householdsnsumption. The dairy cattle
population is estimated at 46850 (GOK, 2009).

3.4 Research Design

The study adopted a descriptive research desigoording to Mugenda and Mugenda
(2003), a descriptive research design is the nastopriate where the problem at hand is
well defined and where there is need to providéharrinsight into the research problem.
The study used a descriptive design because itlesabh-depth collection of the

information; it describes, explores and summarthesdata in distribution measurements
such as frequencies, tables and percentages tmapress and make it easier to
understand the data. According to Cooper and Skhi@000), descriptive statistics

discover and measure cause and effect relationahmpsg the variables.

The research scope covered the small scale dainyefa of Githunguri Division in
Kiambu County on the adopted dairy farming techg@s. The dependent variables
include: (1) adoption of dairy farming technologheveas adoption is an output of what
farmers do after awareness, interest, evaluatiah taal of technology; measured in
terms use of Al dairy cattle, numbers of dairyleger household, hectares of fodder and
keeping of health records. (2) Productivity — thHBciency measures of this variable
include milk output both sold and consumed in tloeidehold and dairy breed cattle
owned. (3) Animal husbandry — this is the carefidnagement of the dairy animals
which include records keeping, animal health castablished fodder and good housing

for the animals.
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3.5 Unit for Analysis

The unit for analysis is the entity around whiche thesearcher seeks to make
generalizations (Singleton, 1988). It is what thedg seeks to understand. Unit of
analysis can be people, social roles, positionsraladionships. The unit analysis for this

study was the dairy farm unit.
3.6 Unit for Observation

The unit of observation refers to the source of ghenary data from the respondents,
about the issues under investigation. The studgoregents were the small scale dairy
farmers of Githunguri Division. The unit of obsetiea included the interactions of the
researcher with small scales dairy farmers who hkadpted the dairy farming

technology.
3.7 Sampling

Babbie (1995) indicates that sampling is unavoieablany kind of scientific observation
since the researcher wants to comment on broadtarps than he can hope to observe
directly. A researcher should take as big a sampleossible, as with a larger sample the
researcher is confident that if other samples efstime size were to be selected, findings
would be similar to a high degree. According toditon (1988), a sampling design is

that part of the research plan that indicates hases are to be selected for observation.

There are two types of sample designs namely pilityadéind non-probability. Babbie
(1995) observes that probability sampling involvasdom selection. This means each
element in the population has an equal chanceinflselected. This study adopted both
types of sample design. The population for thiglgis the total population of Githunguri
Division in Kiambu County. The researcher in thisdy purposively selected Githunguri

Division.

The study selected ninety-eight smallholder daagymfers for the study, in such a way
that the individuals represent the target poputat{emallholders’ dairy farmers in

Githunguri). The study identified a research popaoia that would provide all the
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information necessary in answering the researcltoums. The goal was to find out true
facts of the sample that would also be the trukeecBdn of the population. Multistage
clusters sampling was utilized to get the final pemof household heads. The population
was broken down into groups called clusters, wimctude locations, sub-locations and
villages. This allowed computation accuracy of seb®m and a high degree of
representatives of all the clusters irrespectiveheir size. In the first stage two locations
were purposively picked, one that is more developerms of dairy farming and one
that is less developed. These are Githunguri, wiscimtensively involved in dairy
farming and Karatina, which is behind in dairy famg The two form the first cluster.
The sub-locations of the two locations were lisledn and they are two sub-locations in
Githunguri (Gathangari and Githunguri) and four $oations in Karatina (Gathungu,
Karatina, Kibichio and Thuita). In the second stagee sub-location was picked using
lottery sampling from each of the locations selécte the first stage. These are
Githunguri and Kibichio; and they form the seconllister. These sub-locations
comprises of several villages. In the third stdage,sample was divided among the sub-
locations where five villages purposively selectein each sub-location. This makes a
total of ten villages (third cluster) where ten behold heads were systematically

selected. A total of ninety-eight household headsevgelected as the sample size for the

study.
Table 4. Sampling Design
Division First stage of Second stage of Third stage of Household
clusters clusters (sub clusters (number heads village
(locations) locations) villages selected
from sub
locations)
Githunguri| Githaga
Githunguri Githunguri 5 49
Ikinu
Ngemwa
Karatina Kibichio 5 49
Total
household
heads=98
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3.7.1 Sampling Frame

Sampling frame is an objective list of the popwatirom which the researcher can make
a selection (Denscombe, 1988). The degree of giezatian of the study depends on the
accuracy of the sampling frame from which the saniplselected (Mugenda, 2003). In

this study sampling frame is the small-scale dtirgners in Githunguri Division.
3.8 Methods of Data Collection

The researcher used both primary and secondarceswf data. Primary data was
collected at the source and used for the studyorksry source of data was used for
analysis of the relationships between differentialdes and was sought from the
available sources that include books, governmehtigations, farming and sociological

journals, newspapers, livestock breeders and mikgssors magazines.

The process of data collection took place in GigwnDivision of Kiambu County and
involved; locating and selecting the research comityuselecting of sample units, and
guestionnaire design and field operations of dali@ction

The study incorporated both quantitative and cat@ methods in data collection /
gatherings. The two approaches produce resultsatteatasy to summarize, compare,
generalize and allow reliable information from nuit@ measurement backed by
enriched information about the participants’ explions. Quantitative methods focused
on numbers, frequencies that provide informationctvhis easy to analyze statistically,
whereas the qualitative methods describe and @pparticipants’ meanings and
interpretations. This provides more in-depth arth Wescription. The methods include

interviews, questionnaire, observations, focus grdigcussion and key informants.
3.8.1 Interviews

The study used structured interviews, where theareher asked each respondent the
same questianFace-to-face interviews were carried out and redeots purposively
sampled. The researcher used a questionnaire lwghcand open ended questions.
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3.8.2 Observation

The researcher used observation method to verifyesof the data collected from the
respondents. Direct observations used in areasdeiehmining size of the land, presence
of dairy cattle, fodder grown in the farm, feedratge, water reservoir and household
structure. This method was used in order to redneechances of incorrect data being

recorded.
3.8.3 Key Informant interviews

A key informant was anyone who could provide dethinformation and opinion base on
his or her knowledge of adoption of dairy farmireghnology in the study area. The
study interviewed six key informants who are invazhin dairy farming technology in the
divisions and those in leadership of the area. Kdgrmants included; the District

Veterinary Officer, inseminator of the area / actdl service provider, veterinary doctor

local agricultural officer, animal nutritionist, drfiactory dairy process manager.
3.8.4 Survey

Household survey of dairy farmers’ interview tod&qe of at the household

3.9 Tools of Data Collection

Tools refer to the instruments used data gatheiiihg. study used questionnaires, key

informants guide, and observation guide as toalsl&ta collection.
3.9.1Questionnaire

The study used questionnaire as the main tool ¢& d@allection. The structured
guestionnaire was prepared before embarking orfi¢lee work and divided in various
sections based on specific objectives, literatuegiesv and problem statements.
Questionnaires were identical to allow for comparisf answers and hence facilitate the
computation of summary statistics. The questiomsaiwvere administered by the

researcher and research assistants to small dairgefs of different ages, gender,
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religion and literacy who kept dairy cattle. Thespendents of the study were the

household heads.

The questions were clear and related to adoptiotaofy farming technology concept;
and gave the directions to the respondents, atdded both closed-ended questions and
open-ended questions. This yielded primary datkedeld for statistical analysis of this

study.
3.9.2 Observation Guide

The observation guide identified what the researet@s looking for. The researcher
observed the presence, breed of dairy, farmingstypend size, fodder stored and
growing in the field, water reservoirs, check arlitm@alth and reproductive records and

household.
3.9.3 Key Informant Guide

A key informant guide was used to generate infoionafor the study. The researcher
developed an interview guide beforehand to endwak dreas of study interest are well

covered Open-ended questions were used to ensure extegativering of information.
3.10 Data Analysis

Once data was collected, it was coded and analyzied SPSS. It was presented in form
of table presentations. Descriptive statistic apph was used to analyze the data. This
includes the use of tables, frequencies distriloutind percentages. This helped critically
in checking of the data transformation, data maodglinformation summary, suggesting

of conclusions and decisions making in the study.
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CHAPTER FOUR

DATA ANALYSIS AND PRESENTATION OF RESULTS

4.0 Introduction

This chapter comprises background information whigscribes the socio-economic
variables of the respondents. Variables addressgdde formal education, family size,
age, marital status, gender, religion land sizes Thapter also presents information on
genetic improvement through use of Al, breed ofydaattle kept, feeding management,
animal health care and constraints farmers expezi@m rearing cattle in dairy farming
technologies adoption.

4.1 Descriptions of the Respondents
This section describes the characteristics of tbspandents. These include age

distribution, gender, marital status, formal edigrgtreligion, land size and family size.

4.1.1 Age
Table 5: Age Distribution

Age Frequency Percentage
21-35 28 28.6
36 - 50 22 22.4
51-65 30 30.6
>65 18 18.4
TOTAL 98 100

The age distributions of respondents are showhernTable 2 above, 28.6% were in the
range brackets of 21-35 years, while 22.4% wetberrange brackets of 36-50 years old.
Most of respondents were in the age distributiorb®f65 years old .The respondents

with over 65 years of age and considered old w8r&%.
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4.1.2 Gender

The gender distribution of household, 48% of resigos were male and 52% of
respondents were female. This showed both gendes asailable for the interview.
According to the GOK census (2009) the males imiia County constitute of 49.4%

while female constitute 50.6% of the gender indbenty.

4.1.3 Marital Status
Majority of the respondents (90.8%) indicated tthety were married, while 7% were

single and only 2% of the respondents were sephrate

4.1.4 Formal Education

Majority of the respondents had some formal edooatiTable 3 below shows that
respondents educated to secondary level compris@¥44and 33.7% having been
educated to primary level, 16.3% post-secondarycathn and 5.1% grouped as

illiterate.

Table 6: Education Level of Respondents

Education Level Frequency | Percentage
llliterate 5 5.1
Primary Level 33 33.7
Secondary Level 44 44.9
Post Secondary Level |16 16.3
TOTAL 98 100

4.1.5 Religion

The sample population was dominated by ChristiBiasvever, seven of the respondents
did not indicate their religion affiliations. Theemominations distribution of the
respondents is that 41.8% were Protestants, 28.8% Watholics while 17.6 % and

11.0% are Anglicans and Methodists respectively.
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4.1.6 Family Land Size

Most of the respondents indicated that they hase tlean one acre of land, a majority of
whom acquired the same through inheritance. On Iyamand size, 55.1% of the
respondents indicated that they have less thanaoree of land while 33.7% indicated
have one to three acres of the land. Those who thaee to five acres comprise 5.1%
while those with over five acres of land compriéek %. Therefore land sizes are small

and ideal for zero grazing.

4.1.7 Family Size

Regarding the question on the family size, ninatge of the respondents indicated their
family size while five did not respond. Majority the respondents, comprising 45.2%,
indicated that they have household size of seves, pvhile 30.1% indicated five as
average household size. The researcher notedrthip ¢o be over 35 years old. At least
24.7% of the respondents have family size of betwa®e to three, a majority of them
below 35 years old. According to the GOK (2009 tiousehold average size of the
study area is four.

4.2 Patterns of Dairy Farming Technologies Adoption

The study sought to assess how the dairy farmicigntdogies have been adopted by the
small scale dairy farmers in Githunguri and theeffon milk production. The researcher
concentrated on three areas of technologies nargehetic improvement on the dairy

breeds of cattle through use of Al, improvementesding and animal healthcare.

4.2.1 Genetic Improvement
The genetic improvement was categorized into tveasamamely: dairy breeds that the

farmers keep, and use of Al in upgrading the exgshierd.
4.2.1.1Breed that Dairy Cattle Farmers Keep

Several types of dairy breed cattle have been matigt developed to produce great
guantities of milk to meet demand for householdscomption and commercial purposes
in the world. The study sought to assess typesaofy breeds farmers keep for milk

production and how they acquired them. Baltenwd@9{) indicates that farmers can
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acquire high dairy producing cattle through buyiog improving the existing herd.
According to the GOK (2009), there is an estimalady cattle population 46, 850 in

Githunguri Division acquired through these means.

The majority of the respondents indicated that tkegp Friesian breed of cattle. This is
because Friesian breed of cattle produces morethalk any other breeds in the area. A
key informant (animal nutritionist) stated thatélwvkept Friesian cow produce more
than 25 litres of milk per day.” According to Tablebelow, 68.4% of the respondents
keep the Friesian breed of cattle, followed by 18%0 keep both Friesian and Aryshire
breed of cattle. Therefore the productivity of teslogy influences the adoption. This is
because Friesian cattle, which produces more raiild, is therefore more beneficial to
the farmers, is more easily adopted than those pghaduce less milk, even though

preferred by local consumers.

Both Friesian and Aryshire are high producers, h@avéryshire compared to Friesian is
less productive in terms of milk production but meilk has more solidity, hence the
quality of milk in the farm is improved. At leas1.2% respondents keep Aryshire breed
cattle while 4.1% have cross dairy breeds of catftitee cross breeds of cattle have traits
that resist diseases better than pure breeds. foherdne cost of animal health care is
reduced. Although Aryshire breeds produce less oulkpared to Friesian, farmers keep
them because their milk has more solidity and &qred by most local consumers in the
area. It is also liked more because it is the ravatlable as most of Friesian milk is sold
to processing dairies and therefore not availabléotal consumers. This shows that
farmers are market oriented since the quality agil production enable them to sell the
milk. From the data collected, 3.1 % of the resmois indicated that they keep
Guernsey, a breed smaller in size compared to Basian and Aryshire hence less feed
is required. The solid milk contents of Guernsey laigher and therefore easy to sell to

local consumers.
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Table 7: Breed of Cattle

Breed Frequency | Percentage
Friesian 67 68.3
Aryshire 11 11.2
Friesian &Aryshire 13 13.3

Cross dairy breeds catt| 4 4.1
Guernsey 3 3.1
Indigenous 0 0

Total 98 100

4.2.1.2 Use of Al in the Dairy Breed

The study sought to assess to the acceptabilityAlofas technology of genetic
improvement of the dairy breeds. The study reveglea@t awareness and usage of Al.
All the 98 respondents indicated they use the Aheir dairy breeds for various reasons.
Al gives the farmers an opportunity to select tinessthat transmit desirable traits in the
dairy cattle and eliminate the cost and danger eépkng a bull. It minimizes
transmissions of STDs. A key informant (inseminpfmracticing in the area of study
commented as follow§he Al technology has been well taken by the ssoale farmers

and uses mainly local semen straws

Although all respondents indicated they use Al,l65.4% showed that they have used
Al in less than 10 years. According to the datdeoctéd as shown in Table 6 below,
33.7% of the respondents have used Al on theilydzittle in less than 5 years while
32.7% of the respondents have used Al for periddidxen 5 to 10 years, 17.3% over 20
years and 16.3% in period between 10 to 20 yednis. Shows that adoption of the dairy
farming is a process and farmers’ satisfactionrdatees the continuity of its use. The

duration of Al by the respondents is shown in taél€& 5 below.
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Table 8: Duration of using Al

Duration in Years Frequency | Percentage
Less than 5 33 33.7

5to 10 32 32.7

10 to 20 16 16.3

Over 20 17 17.3

Total 98 100

4.2.1.3 Why use Al in Dairy Cattle

From the responses obtained, 42.8% of the respts)deho have adopted Al, indicated
that Al is safe in their dairy cattle while 32.7%tle respondents have adopted expecting
to get heifers that are genetically developed todpce more milk in future, 18.4%
indicated high conceptability as there as on fapiidn Al technology. As indicated in
literature review, Wattiux (1996) argues that eatderved through Al have low
incidences of difficult in calving and low chances getting STDs. Although Al is
considered cheap only 6.1% of respondents indicétes cheap. A key informant
comment as follows: The cost of inseminating a with local straw sensgeabout KSh
700 while the imported straws range from KSh 1, #8&XSh 7,000”.Most of the
respondents use the local straw which is cheapwislgothat the cost of technology
affects adoption of technology. Technologies that éheaper and affordable are more
easily adopted. Baltenweck (1991) indicates thatllsdairy farmers who cannot afford
to buy high producer dairy cattle can still gethigroducers cattle through genetic

improvement.

To determine the strengths of adoption, the studpiged from the respondents whether
they would recommend others to adopt the Al teabglin their dairy cattle. A total of
96 respondents indicated that they would recomnibadsame to their neighbours. A
majority of the respondents comprising 98% indidateat they would recommend and
2% did not respond. The Al technology was recommdnds safe by 50% of the

respondents, while 24.5% recommended it as techpoleith high conceptability.
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21.4% of the respondents would recommend to otrendrs as expected heifers would
be high producers. The researcher found that farnesvy calves born from Al

technology, subsequently adopting the technologis €oncurs with Rogers (1968), who
suggests that the adopters of the innovationshargehicles of technological transferring

the spread of technologies.

According to the Table 6 below, 50% the respondeaisld recommend other farmers to
use Al in the dairy herd because it is safe wilE9% would recommend it because Al
has high conceptability. This shows safety of ehmebtogy determines its adoption.
Technologies that are safe to use are easily adlopiecording to Wattiux (1996), Al

minimizes chances STDs hence the dairy cattle gineeis high and the cattle carry the
pregnancy to term. At least 21.9% of the resporglenticated that they would

recommend Al because born heifers produce more enibugh for home consumption
and commercial purposes, because cattle with sapgenes of high milk production

potential are utilized. Although Al is consideredeap, only 4.2% of the respondents
would recommend use of Al because it is less cobtlyriuki (2001) argues that, this is
one of the effects of liberalization of dairy inthysin 1992, where farmers now incur the

full cost of inseminating their cattle.

Table 9: Reason for Recommending Use of Al

Recommendation Frequency | Percentage
Cheap 4 4.2

Safe 48 50

High Conceptability 21 21.9
Expected bifers or daughte|21 21.9

are high producers

Total 96 100
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4.2.1.4. Adoption of Dairy Farming Technologies ah Socioeconomic Variables

This study also sought to assess the relationshimdoption and socioeconomic

variables. According Lionberger (1982), farmers amfuenced by socioeconomic

variables in trying to reach family goals. Bahemk@85) found that formal education,
family size, age distribution and marital status akso important factors that could affect

adoption of dairy farming new technologies.
4.2.1.4.1 Adoption of Technology and Formal Educatin

For the adoption of new technologies educatiomigrgortant variable to be considered
as it explains an individual's responsiveness tange. According to Dahama and
Bhatnagar (1987), education is applied in behalisc&ence, the knowledge which is
used to bring about desirable changes. Most of réspondents comprising 96.9%
indicated that they have formal education. Theeefemall holders in the study area
embrace change of dairy farming. This implies alsat extension education can be
taught in one language. The study related formaication and the breed of cattle
respondents keep. Friesian breed of cattle was ws#us relation as it is the highest
producer among the breeds in this study. Out ofe8gondents, 68.4% keep Friesian as

shown in the Table 7 below.

Table 10: Adoption of Friesian Cattle and Formal Edication

Formal education Frequency Number of percentage
respondents who

keep Friesian cattle

llliterate 5 3 4.5
Primary level 33 24 35.8
Secondary level 44 32 47.8
Post secondary level 16 8 11.9
Total 98 67 100
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According to the table above, 35.8% of the responhdad primary education, while
47.8% had secondary education. They all keepiBridseed of cattle. This implies that
education is important for adoption of technologyhose people who are educated
positively respond to technology. Although onlyd % of with post secondary education
keep Friesian, the total respondents with post+sdany is low comprising of 15.3% of
the respondents. Only 4.5% illiterate respondkeé&p Friesian breed. This suggests that
even those with no education will emulate the agldgechnology from the educated

ones.
4.2.1.4.2. Age and Adoption

Age was considered as an important variable as khown to positively influence the
acceptance of dairy farming technologies. The gheory is that the young farmers have
high propensity to change than old ones. The oldsotend to be conservative in
accepting farming technologies. According to theadallected, 49% of the respondents
are below 50 years old. This may be consideredipleeage for adoption of technology in
dairy farming. About 27.6% of the respondents aew 35 years old. This implies that
young people are involved in dairy farming, showingher that lack of white collar jobs
had led young people to go back to rural areasfamma in small family plots. According
to Table 8 below, 95.5% respondents in the agedsst 36-50 years old supplement
their cattle with feed concentrates and minerassahile 92.9% of the respondents in the
age between 21-35 years supplement their cattle \@éd concentrates. From the data,
86.7% of respondents in the age 51-65 supplemeit ¢hattle with concentrates while

77.8% over 65 years supplement their dairy catilk feed concentrates.
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Table 11: Age and Adoption of feed Concentrates anillineral Salts

Age in Years Frequency| Numbers of those who Percentages
supplement their cattle
with feed concentrates
and mineral salts

21-35 28 26 92.9
36-50 22 21 95.5
51-65 30 26 86.7
>65 18 14 77.8

4.2.1.4.3 Gender and Adoption

Gender roles and responsibilities in term of contand context have important

implications for men and women status in the sgci€his is partly because gender is a
phenomenon that is socially constructed and leadsgigning roles for men and women.
Culturally, gender characteristics defined andestgfped men and women in an attempt
to perpetuate beliefs and norms that a society cee@yn necessary for its survival. Based
on the data collected, 48% of respondents were maiée females comprise 52%.

However, most females filled the questionnaire ehalf of husbands who were not at
home at the time of dropping the questionnaire& fHsearcher noted that both females
and males participate in nearly all activities loé dairy farming. However, men are the
heads of the family; they make the final decisiespecially on the disposal of cattle and
buying new ones. They also receive milk paymentd arake decisions on money

distribution.
4.2.1.4.4 Adoption and Marital Status

As a socio-economic variable, marital status ismfassociated with influences in
decision making. This is because married couplescansidered to belong to stable
families which offer support in decision making aabption of new ideas. Based on the
data collected, 90.8% of the respondents are ndariighough dairy farming in the study
area is commercial activity, majority of the hustharare employed elsewhere, leaving
the dairy farming management to their wives. Howgtlee researcher observed couples

working together in the dairy units.
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4.3 Feeding Management

4.3.1 Fodder Establishments

The establishments of fodders are clear indicatioas farmers are ready to do dairy
farming. A well-fed animal grows faster, producesrexmilk and remains in a good
health status. Technically one dairy cattle requivae-and—three-quarter of an acre of
fodder. However, on the basis of collected datastrob the fodder grown is not enough
to feed the dairy cattle and farmers hence incatscof buying extra feeds. Fodder grown
is also subjected to seasonality, with most farngeosving during the rainy season. The
researcher noted that most of respondents havd $amdl size of less than an acre
comprising of homestead and fodder. The main tgbésdder grown in the area include
Napier grass, Rhodes grass, Lucerne and maizes.stddpier grass is a major fodder
grown in the study area because climatic condiidinigh rainfall allow for its growth all
throughout the year. Napier grass is an improvedédo grass that produces a lot of high
protein forage that is required by the dairy caffieerefore fodder with high nutritive
value is more adopted than fodder with less nugitralue. Most of the respondents,
comprising 54.1%, indicated that they have lesstha acre for growing fodder.
According to Njaruiet al (2009), case study on feeding management of daitieccited
inadequate nutrition as a major constraint thattiegly affects the growth and viability
of dairy farming. The study established that fasnéeed their cattle on fodder,
concentrates, and mineral salts below the recomewten@quirements. The study

analyzed the types of feed used, source of feedrenfibdder land size.
4.3.1.1 Types of Feed Used

Table 9 below shows the type of feeds the respdadgwve to their cattle.
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Table 12: Types of Feed Used

Type of Feed Used Frequency | Percentage
Fodder 4 4.1
Fodder & concentrates 7 7.1
Fodder, concentrates and mineral sa 87 88.8

Total 98 100

According to Table 9 above, 88.8% of the resporslgnicated that they feed their cattle
on fodder, concentrates and mineral salts whil@7féed their cattle on fodder on
concentrates. This implies that small dairy holdees aware of feed requirements of the
cattle and are willing to feed their cattle for fmrpose of getting high milk production
for home consumption and commercial purposes. €apandents who feed their cattle
on fodder alone comprise 4.1%.

4.3.1.2 Sources of Fodder

Reynoldset al (1999) showed that smallholder farmers producauald6% of the feed
from their own resources. This study also soughédsess small dairy holder fodder
source. The responses are indicated in the Tablbelbiv.

Table 13: Source of fodder

Sources of Fodder Frequency | Percentage
Own farm 39 39.8
Own farm & Buying 49 50.0
Buying 10 10.2
Total 98 100

According to Table 10 above, 50% of the respondgntsv and buy fodder for their

cattle while 10% buy fodder for their cattle. Tlasows that although land is a major
challenge, smallholders dairy farmers are willingféed their cattle for the purpose of
milk production. Most of the respondents buy thedker from the neighbors or the people

within who grow fodder for commercial purposes, iyiqpg that even those who do not
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have cows also economically benefit. At least 39@%he respondents indicated they

grow fodder for their cattle.

4.3.1.3 Fodder Land Size

The study also sought to assess the size of lacwpax by the fodder. Table 11 below

shows the responses on fodder land size.

Table 14: Fodder Land Size

Fodder land size | Frequency | Percentage
<1 acre 53 54.1

1 to 3 acres 32 32.7

3 to 5 acres 5 5.1

> 5acres 8 8.1

Total 98 100

According to Table 11 above, 54.1% of the respotslemicated that their fodder land
size is less than one acre while 32.7% indicatatttieir fodder land size is about one to
three acres. The small land size is as a resuslilefdivisions of land into small plots due
to increased population pressure which poses ariBlg to dairy farming. Those
respondents who have three to five acres of fodderprises 5.1% of the respondents

while 8.1% indicated their fodder land size is facres.

4.3.2 Feed Concentrates and Mineral Salts

The concentrates are commercial feeds used asaddisupplements in enhancing milk
production and faster growth in young ones. They iarportant in correcting certain

deficiencies in forages and low feed (fodder) ietakhe commonly used concentrates
are dairy meal, maize germ, pollard and bran. Tineep of the feed concentrates have
been fluctuating due to factors such as availgbdit raw materials and transport cost.
However, a bag 70 Kg dairy meal on average costs K$00; a bag 70 Kg pollard costs
KSh 1, 400 while a bag of maize germ costs KSh #@@d concentrates increase milk
production and lead to increased sales of the railkl therefore rising household

incomes. The farmers buy the feed concentrates fh@nmearby agro-vets and also from

some shops. Dairy meal concentrate is most prefdreeause it contains more nutrients
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compared to other concentrates. It is also fedatoydtattle depending on the amount of
milk produced by each cow. According to Gachui®q&), feed concentrates should
constitute 40% of the dry matter fed to the damgtle. However, most farmers feed their

cattle below the requirement, citing high costed#d concentrates.

Mineral salts are elements added to animal feedlspgd into macro elements and micro
elements. Macro elements are essential and regbiyedhiry cattle in large amounts.
They include calcium and magnesium. Micro elemangsessential and required in small
amounts and include cobalt, iron and manganeseerdisalts increase and improve the
quality of milk. They also play a big role in regrective activities of dairy cattle as they
induce heat, enhance conception and maintain pnegn& dairy cow requires 100g of
well constituted mineral salts for it to maintaiody condition and there after 60g for
every five litres of milk produced. Smallholdersdaghineral salts to their cattle feed to
improve livestock productivity. Therefore, a teclogy that enhances productivity is
adopted to improve performance. Mineral salts atg im the market. Therefore, the only

product in market is more easily is adopted.

The researcher observed all the shopping centave livestock feed stores. This
indicates that farmers buy concentrates for thairydcattle and also incur less cost in
transporting feeds to the farm. The major form rahsport used by farmers is motor
bikes. The researcher noted most farmers use ngaize rather than more expensive
dairy meal whose quality was known to be variaklen though is considered more
nutritive. Therefore feed concentrates with mord high quality is adopted than those

without.

The study noted great awareness in feeding thée caith concentrates in addition to
fodder. From the data, 95.9% of respondents supgientheir cattle with concentrates.
On the question of where they use the concentiatexldition to fodder, 78.7% of
respondents indicated that the concentrates irenedlk production while 11.7% of the
respondents indicated that concentrates enhaneglhgod young ones and increase milk
production. At least 4% indicated that concentratesrease milk production and
fattening their cattle. However, the researcheeple] the cattle are given low amount

of concentrates due to high cost of the feeds.
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Table 15: Reasons for Using Commercial Concentrates

Frequen | Percenta
Reason for Commercial Concentrates cy ge

Increase milk production 74 78.7

Increase milk production and enhance growtk

young ones 11 11.7
Enhance growth of young ones 1 1.1
Fattening 3 3.2
Increase milk production & Fattening 5 5.3
Total 94 100

4.3.3 Effects of Concentrates on Milk Production

According Gachuiri (1998), on dairy cattle nutitj a good dairy cattle yielder produces
12 litres of milk per day on fodder alone. Thereafan increment is as result of
concentrates and minerals supplement. For everyobrigre milk increment, one and
half kilograms of dairy nutritive concentrates aeguired. Regarding the effects of
concentrates on milk production, 71.3% of the resjents indicated that concentrates
increase milk production greatly (over 5 litres)il23.4% indicated milk production
increases slightly (less than 3 litres). At lea88b of respondents indicated no change in
milk production. This variation could be due to igas factors such as quality and
guantity of concentrates. According to a key infant) most of the farmers give less than
recommended amounts of concentrates while someefarpite the poor quality of the
concentrates as reason for low production of milkhie dairy cattle. The responses of

effects of concentrates on milk production are saned in Tablel3 below.

Table 16: Effects of Concentrates on Milk Productio

Milk production Frequency | Percentage
Increase greatly (over 5 litres) 67 71.3
Increase slightly (less 3 litres) | 22 23.4

No change 5 5.3

Total 94 100
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Regarding the question of whether they would recemunother farmers to use the
concentrates in addition to fodder, 96.9% of thepomdents indicated that they would
recommend while 3.1% would not. Recommendationantentrates by the respondents

are shown in Table 14 below.

Table 17: Recommendation of Concentrates by the Resndents

Recommendation Frequency Percentage
Recommend 95 96.9

Not recommend 3 3.1

Total 98 100

Out of the 96.9% recommending use of commerciateotrates, 84% indicated increase
of milk production as reason for recommendationled®.9% indicate increase of milk
production and enhances growth for the young osdb@areason for recommending use
of concentrates. The reasons for recommending rofroercial concentrates are captured
in Table 15 below.

Table 18: Table 15: Reason for Recommending Commeat Concentrates to Other

Farmers
Milk Production Frequency Percentage
Increase milk production 79 84.0
Increase milk production and Enhanci 14.9
growth
Enhance growth 2 2.1
Total 95 100
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4.3.4 Feed Storage

Feed storage is necessary in ensuring that thg daitle have feed throughout the year,
thus milk production and growth of the young oreemaintained. Hay and silage are the
commonest forms of feed storage that most farmees leeed conservation either as hay
or silage is important as it extends feed availgbdnd quality for livestock during the
period of scarcity. Farmers store feed/conserve feensure that feed is available during
dry season and therefore sustain the productiothefdairy cattle. Therefore feed
conservation for dairy cattle is an important &gyt adopted by smallholder farmers to

mitigate against feed scarcity.

Due to increase in population pressure, land has Hevided into small plots and little is
left for growing fodder for the animals. The stuslyught to assess the level of feed
storage among farmers. According to the data delec57.1% of respondents do not
store feed while 42.9% indicated that they stof@sE who do not store feed, blame the
small land size which limits fodder production. Angothose who store feed, 50%
indicated that store they hay while 28.6% indicatead they store hay and silage. At least
21% of the respondents indicated that they stdegesi However, feed stored is not
enough to feed cattle throughout the year. The &ecded hardly lasts for two months.
The researcher observed that there are small Iaed for growing fodder owned by the
farmers in the Githunguri Division and the foddeown is directly harvested and fed to

the cattle.

Table 19: Responses on Feed Storage

Feed storage| Frequency Percentage

Yes 42 57.1
No 56 42.9
Total 98 100
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Table 20: Types of Feed Stored

Types of Feed Stored Frequency Percentage
Hay 21 50
Hay and silage 12 28.6
Silage 9 21.4
Total 42 100

4.3.5 Challenges in Feeding Cattle

Inadequate nutrition is a major constraint that astp negatively on the growth and
viability of dairy farming (Njaruiet al 2009). On the question regarding the major
challenges in cattle feeding, 54.1% of the respotsdmdicated high cost of feed while
23.5% indicated lack of fodder in feeding the eatfThis is attributed to pressure of
increased population resulting to land subdivisitio small plots, therefore inadequate
fodder grown. The fodder grown hardly lasts foethmonths when harvested and hence
farmers have to buy fodder elsewhere, hence exaand time consuming. This can
also be explained by people competing with catitefdod and therefore the high cost of
feed concentrates. A bag of 70 Kg of dairy meatsas average of KSh1, 800. This is
considered expensive by most smallholders and &ées fluctuating upwards depending
on availability of raw materials. Based on the dat#lected, 16.3% of the respondents
indicated poor quality of feed as a major challeimgieeding cattle while 6.1% indicated
high cost of labour in feeding cattle. Farmers clanmed of low milk production with
some concentrates will others do not cause anygehdairy farming is labour intensive.
An average manual labourer per day in the studg asns about KSh 250. This is
considered high and most farmers work extra hoarsavoid this cost. The major

challenges of feeding the cattle are in Table18wel
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Table 21: Major Challenges in Feeding Cattle

Challenge Frequency Percentage
High cost of feed 53 54.1

Lack of fodder 23 23.5

High cost of labor | 6 6.1

Poor quality 16 16.3

Total 98 100

4.4 Accessibility to Animal Health Care

Provision of animal health services is an import&sygect in dairy farming, as it prevents
huge losses through reduced milk production, stmawth of young or even death of
dairy cattle. The activities involved in animal hbanclude prevention, routine practices
and curative measures. These are vaccinations,rdemg dipping and treatment of the
sick ones. There are available animal health peygidhat farmers can access, including
the Department of Veterinary Services, MinistryLofestock, private veterinary doctors,
animal health assistants and community animal heagitoviders. Following the
privatization of clinical services farmers now seedterinary services from private

practitioners while the government’s role is linditi® disease control.

Most of smallholders are able to report sick damitle by observing the signs of the sick
animals. The animal health record is a referencaith@nt showing the past health status
of the dairy cattle. Animals that are always omtngent are costly to maintain and reduce
the farmer’'s income and therefore culled for theppse of cutting costs. Therefore

keeping animal record is adopted as a technologfyethables the farmer to keep healthy
animals and reduce the cost of dairy farming. Ttheyssought to assess the availability
of animal health record keeping and animal healtivigers used. According to the data

collected, 67.4% of the respondents indicated tiney keep the animal health records
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while 31.6% indicated that they do not keep anitn@élth records. Tablel9 below
summarizes the responses of animal health recenpirkg.

Table 22:Health Record Keeping

Animal Health Record | Frequency | Percentage
Keeping

Yes 66 67.4

No 31 31.6
None response 1 1.0

Total 98 100

On the basis of the results obtained in the stweyerinary doctors were the most
accessed animal health providers. This is attribtethe area’s great potential of dairy
farming that also attracts animal health provid@ise veterinary doctors were preferred
due to high competency in providing animal hea#hviges. Farmers in the study used
both public and private animal health providersefBhare good infrastructural facilities
making them accessible to the farmers. In GithunBuwision there are government
veterinary and livestock offices, private veterinatoctors and several animal health
providers. Most of the private practitioners areaked in shopping centers. Farmers also
use veterinarians in Kiambu, about 20 Kms away,iafuiru about 15 Kms away.

The presence of many private animal health prosigeran indication of high demand of
veterinary and animal health services. Howevejoritg of the respondents are not able
to differentiate the clinical animal health proviseThe researcher observed a number of
agrovet shops operated by animal health provideost of them being animal health
assistants. The researcher also noted that a ferefa administer drugs by injection to
their cattle after guessing the diagnosis. A majaf respondents, 69.4%, indicated that
they used veterinary doctors as their animal hgaihiders, while 25.5% indicated that

they used animal health assistants as their artie@th providers. At least 5% of the
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respondents indicated that they used both vetgrishactors and animal health assistants.

The animal health providers given are summarizethiole 20 below.

Table 23: Animal Health Providers

Animal Health Provider Frequency | Percentage
Veterinary doctors 68 69.4
Animal health assistants 25 25.5
Animal health assistant and veterinary doctor 5 5.1
Total 98 100

4.4.1 Disease Control through Vaccinations

Vaccinations against major cattle diseases playeatgole in minimizing huge losses
through deaths of animals or lowered milk produciio affected group of animals. The
major diseases in the study area vaccinated agaiesFMD, vaccinated twice a year,
Black quarter and Anthrax done once per year at agelL,SD done once in every two

years. The study sought to assess whether farnoessactinate their animals against
various diseases. According to the Veterinary Diepamt, there are vaccinations regime
supposed to be followed. The researcher found phigate animal health providers

hardly organize for massive vaccinations, viewings a government role which has not
been adhered to due to inadequate resources. Acgdadthe data collected, majority of

respondents comprising 75.5% vaccinated theirecattice a year, while14.3% indicated
that they vaccinate at least once per year. Ovev&®&6inate yearly and during outbreaks

of diseases. The frequency of vaccinations is suzethin the Table 21 below.
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Table 24: Vaccinations Frequency

Frequency of the Vaccination Frequency Percentage
Twice a year 74 75.5
Yearly 18 18.4

Yearly and during outbreaks 6 6.1

Total 98 100

4.4.2 Helminthes Control

Helminthes are internal parasites that deprive alsrof nutrients, thus causing stunted
growth of the young ones and reduced milk produciio lactating dairy cattle. The
parasites therefore lead to reduced household iesonThe parasites include
roundworms, hookworms and flukes. There are recamdex deworming regimes, with
most animal health providers recommending threethsomterval. Majority of farmers
are able administer the dewormers to their cattlmast of them are administered orally.
Therefore products that are available in the maaket easy to administer are adopted
more than those that are difficult administer. Adioog to the data collected, all
respondents indicated they deworm their cattle. @futhe total respondents, 45.9%
indicated that they deworm cattle every three menthile 41.8% indicated that they
deworm every six months. At least 7% indicated thaly deworm their cattle yearly,
while 3.1% of the respondents indicated that thewatm when cattle show signs of
infestations. Although the recommended regime wgadming every three months, this is
great awareness and acceptance of technology. Qhe drugs store keeper interviewed
by the researcher indicated a high turnover of dewes during rainy season. The
frequency of cattle deworming is summarized in €#t below.
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Table 25: Frequency of Deworming of Cattle

Frequency of Cattle Deworming Frequency | Percentage
Every 3 months 45 45.9

Every 6 months 41 41.8

Once per year 7 7.1

When cattle show signs of worp8 3.1
infestation

No Response 2 2

Total 98 100

4.4.3 External Parasites

These are known to transmit diseases to the ligksidhich are expensive to treat or
cause death of the animals. They also cause d iatitation to the dairy cattle. These

external parasites include flies, ticks, tsetsesflind fleas. They are controlled mainly by
spraying or dipping the animals. Most animal hegitbviders recommend spraying or
dipping of the dairy with acaricides, which sholld done at least once per week to
control the external parasites. The acaricidesasedlable in the market and are easy to
apply. Therefore a product that is market and e¢asypply is adopted more than that
which is difficult to apply. On the question of ether they spray or dip their animals
against external parasites, 67.3% of the respoadedicated that they spray their cattle
while 28.6% indicated that they do not spray tlagimals against external parasites. This

fair acceptance of the technology is despite thegeiathe parasites have on the dairy

animals.

A veterinary doctor practicing in the area commeénges follows: There is high

prevalence of tick borne diseases in the area éalhecainy seasoh The responses of

spraying / dipping against the parasites are cagtur table 23 below.
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Table 26: Responses of Spraying / Dipping Againstdernal Parasites

Spray / Dip Against External | Frequency | Percentage
Parasites

Yes 66 67.3

No 28 28.6

None response 4 4.1

Total 98 100

4.4.4Challenges Farmers Face in Accessing Animal &léhcare

The study sought to assess the challenges farraeesifi accessing animal healthcare.
Before liberalization of dairy industry, the goverant used to provide the small farmers
with free services or at very low fee. Privatizatiof clinical services in 1994, and
implementation of the cost sale of veterinary drugsant the farmers incur the full cost
of services. According to the data obtained, 71af%he respondents indicated that the
services are costly, while 22.4% indicated unabdityg of qualified animal health
providers. Although the study area is rich in ddayming, there is shortage of trained
animal health providers in the area. From the nesg® 3.1% of the respondents
indicated costly and unavailability of animal heéattroviders. This is a major challenge
the farmer encounters in the dairy farming. Onemahihealth provider concurs with
farmers, citing the cost of drugs, professionaVviserand related costs. The challenges of
animal health care are captured in Table 24 below.
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Table 27: Challenges of Accessing Animal Healthcare

Challenge Frequency | Percentage
Costly 70 71.4
Unavailability of qualified animal health22 22.4
provider

Costly and unavailability of animal healtt3 3.1
provider

No Response 3 3.1

Total 98 100
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.0 Introduction

This chapter summarizes the findings of the re$egrgject. It also draws conclusions on
the research questions based on the findings frenstudy. Recommendations based on

the research objectives and areas of further stuelplso pin-pointed.

5.1 Summary of Findings

The general objective of the study was to find theé determinants and social and
economic effects of adoption of daily farming teclugies among smallholders in
Githunguri Division of Kiambu County. Specificallthe study sought to find out
smallholders receptability of new dairy farmingheologies, types, nature and pattern of
adopting dairy farming technologies. Based on tigctive, the study concentrated on
three areas on dairy farming technologies usedhiy small dairy farmers namely;
genetic improvement of existing dairy herd throdigh use of Al, feed management and
animal health care. Dairy farming is a major atyivin the area of study, where a
majority of the people derive their livelihood frodairy farming. However, the farming
faces a major challenge of scarcity of land size tincreased subdivision of land
resulting from increased population pressure. Tihezghe land sizes are small and ideal

for zero grazing.

Friesian is most preferred breed by smallholdecsabge of its high milk production for
commercial purposes and milk for home consumpfidns shows that the productivity
of a technology influences the adoption. Most aésian milk is sold to the processing
dairies. Aryshire breed are also kept becauséef high quality of milk characterized

by increased solid contents and therefore prefdryatiost local consumers.
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From the findings the study, we noted there is tgupgake of Al technology with all the
respondents indicating they use Al. Both local amgorted semen straws are used.
Local straw semen is most preferred because itheag and available. Therefore,
technologies that are cheaper and more affordaielecasily adopted. Although Al is
considered cheap, most of the respondents indidht=yl use Al with expectation of
getting high producing heifers and is safe techgwlto use in dairy cattle. Therefore,

technologies that are safe to use are easily adlopte

In seeking to establish the feeding managementttigasmall dairy farmers apply, the
study found that most of the dairy farmers feedrtbattle on fodder, concentrates and
mineral salts. Napier grass is the major foddewgrin the area, because Napier grass
has high protein content and grows well in higimiial areas. There is great awareness in
improving animal nutrition among the daily smalitéets, with 88.8% of the respondents
indicating that they feed their cattle on foddemeentrates and mineral salts. However,
most of the farmers have small land sizes for gngwiodder and a majority of the
farmers depends on buying fodder. Feed concent@atesgiven to correct certain
nutrients deficiencies, forage and low feed intikeéhe dairy cattle. The study found that
there is great increase in milk production wherdfeencentrates are added to the animal
feeding programme, with over 71% of respondentgaiohg increase of milk production
with more five litres per day. Therefore, technglagth more value is adopted than one
with less value. Most of the farmers do not givewegh feed concentrates to their cattle,

citing high cost of animal feed concentrates andnalk prices.

The study established that most of the respondint®t store feed. This is due to small
land size for growing fodder due to the subdivis@land into plots resulting from
population pressure. Financial constraints werd gaibe a major challenge in feeding
the dairy cattle, with 52.7 % respondents indigatingh cost of feed (both concentrate
and fodder).

On the seeking of animal health care, the studgddhat most of the farmers (94%) seek
animal health services. The study further estabtishat veterinary doctors are the most

preferred animal health services providers duééohigh competence of their services.
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However, most smallholders are not able to diffead® the veterinary doctors, animal

health assistants and livestock officers.

The study found that there are poor vaccinationgna@mmes, whereas diseases control is
only done during outbreak of diseases. Most of#ispondents (75.5%) mainly vaccinate
their cattle during outbreaks. The study also fotivad most dairy farmers deworm their

animal regularly, with 45% indicating regular dewamng of their cattle.

Findings on the external parasites control inditdbeat 67.3% of the respondents spray
their dairy cattle against ticks and flies. Howe\seveterinary doctor in the area indicates
high prevalence of ticks borne diseases. The sfadgd that the major challenge of

seeking the animal health is the high cost assatiatth the same. The cost went up

with liberalization of the dairy industry.

It is evident that the adoption of dairy farmingheology has a socio-economic impact
in the area. There is job creation at transfertheftechnologies in the area and at the
farm level. Such jobs include extension agents witeate awareness of the technology
and service providers such as inseminators, ragis, and animal health providers’
animal feed suppliers. At the farm there are aniratitndants, jobs created in
transporting and handling in the milk processingidey. There is an association among
farmers (Githunguri Dairy Farmers Cooperative) whmsarkets and sells farmers’ milk.
There is creation of wealth, which can be seereims$ of income from milk sales and
high valued cattle. Home consumption of milk meengroved human nutrition as milk

is proved to be balanced diet.

5.2 Conclusion

The study investigated the adoption of dairy famgriechnologies in Githunguri Division
of Kiambu County. Structured and unstructured doestires were administered to
various respondents. On analyzing the findings shely concluded that effective
adoption of dairy farming technologies among srsalle dairy farmers is remarkable.
Small scale farmers desire a high producing bréeattie that produces enough milk for
commercial purposes and home consumption. Friglsiapds of cattle are the most

preferred breed of cattle by the small dairy hadas they produce more milk and
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therefore beneficial to the farmer. Therefore, pheductivity of technology influences it

is adoption.

From the findings of the study, the use of Al amding smallholders has been greatly
accepted and well implemented. The research fouhdhat small scale farmers use Al
mainly to get cattle daughters that are high predu term of milk production hence

more income from milk sales for the farmer and @&sough for home consumption. The
cost of Al varies depending on the type of stravseien desired, with imported semen
straw being more expensive. The local straw is Ipasted because it is cheap. The
study therefore concluded that cheaper and afftededchnologies are more easily

adopted.

The study investigated the feeding management @illssnale farmers undertake. The
research findings showed farmers feed their cattldodder, concentrates and mineral
salts. Although most of the dairy holders are wglito feed their cattle, the study
concluded that inadequate fodder grown was limitedmall land sizes resulting from
increased population pressure. Therefore, dairfetatfeeding is a major challenge in
the small dairy farming. Feed concentrates are lsupmts given to correct nutrient
deficiencies and increase milk production in daiagtle. From the findings, 71.4% of
respondents indicated that concentrates causeas®ia milk production in dairy cattle.

Therefore, the study concluded that technologiasatld more value are easily adopted.

From the findings it was evident that small daiojders take care of their animal health.
Although not regularly, routine practices such a&warming and ticks control are

undertaken. The findings further showed that snsalile farmers prefer veterinary
doctors as their animal health provider becauséhef competence in animal health
service delivery. However, farmers are not ablditierentiate veterinary doctors, animal

health assistants and livestock officers. Therefmee of adopted technology leads to
adoption of another technology. From the studyifigd, most respondents indicated that
animal health care is costly and unaffordable. Hais been as result of the privatization
of clinical services in 1994, and implementationtloé cost of sale of veterinary drugs

meant the farmer incurs the full cost of services.
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5.3 Recommendations

Various recommendations can be derived from tha@tsesf the study

a)

b)

d)

Due to land scarcity, farmers should be trainedexiension agents on intensive
farming technology, whereby they can make use ef limited land space to
produce more. Smallholders should be encouragethintain the productivity of
their dairy cattle during dry seasons by maximizaogservation and storage of
feed surplus experienced during wet seasons. Farsheuld also be encouraged
to diversify the quality of their fodder, for exalapntercropping of Napier grass

with desmodium or other edible legumes.

On Al, technology farmers should be advised to seseed straws semen which
have percentage of getting heifers that they demantave for future milk
production.

There is need for the government and all stakehsldesolved to encourage
farmers to join groups so that they can benefimfragriculture extensions.
Groups are easier channels to disseminate infavmakarmers are also able to
lobby for services and can be able to pay for esttenservices where needs be
and this is turn helps to improve their milk protloe. Improvement of
infrastructures such as road, electricity supply amk cooling plants will greatly
enhance marketing of the dairy products and thisnet only increase milk for

small dairy holders income and but also createojmtortunities.

With liberalization of dairy industry, the governniéhas shifted its role approach
to include private sectors. However the animal theaérvices, extensions and
animal feeds have become expensive and the questsss if small dairy holders
adequately benefit from liberalization of the intiys There is need for the
government to provide legal and policy guidelinestt intensifies improvement
of animal feeding, animal health services and feethagement as important
activities in the dairy industry. The governmerili giiays a big part in diseases

control. An effective vaccinations programme shdaddput in place to minimize
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chances of outbreaks of diseases and the lossadisth@ses cause to the small

scale farmers.

e) Farmers should be encouraged to diversify the fagno include sales of high
value cattle to other farmers. This will not onbre the farmers income but other
farmers in other area benefit from the high prodsicattle as it has been shown
that the adoption of dairy farming technology hawesitive socio-economic
impact

5.4 Suggestions for further study
The researcher suggests further study be done rongrazing, biogas production and

quality of life for farm households.
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APPENDIX 1

QUESTIONNAIRE

Dear Respondent,

My name is Evan Kimunya Gitonga, a student at Usitae of Nairobi currently pursuing
Master Degree in Arts Rural Sociology and Commubigvelopment. | am carrying out
a research on Adoption of dairy farming technolsg@mong small-scale farmers in
Githunguri Division of Kiambu County. | would kingdkequest you t o please spare some
time and fill the questionnaire below. The questimire will be used strictly for the
purposes of the research and assure you of absabafedentiality. Thanking you in

advance for your support
Personal information
1) Please indicate your age bracket
[] 21-35years
D 35-50 years
D 51-65 years
D Over 65 years
2) Gender Mald] Femaldj
3) What is your marital status? MarriD ngidaD DivorcecD SeparaDj
Others (SPecCify) i
4) What is your level of education? Prima{] ec@wdaryD Post Seconda{]

Others (Specify) o
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5) What is your Religion background?
Christian Muslim  Hinduism  Oth&pecify
6) Which denomination do you belong to?

7) How many children do you have?

Category Number of children

Under school age

In Primary school

In Secondary school

In Post Secondary scho

Unemployed

Employed

8) How many members of the family live on the farm?

a) Less than 3 persons

b) 3 to 5 persons

C) 6 to 8 persons

d) Others (Specify)...............

9) Of those living on the farm, how many are avaddor farm work?

10) If some family members left the farm, why diey live the farm?

a) Due to lack of land.
b) In search of better incomes.
C) Others (SPecCify)......ccovveeviiiiiiii e
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Receptability of dairy farming technology

11) Which dairy breed of cattle do you keep?

[]

[]

L]
L]

Friesian

Aryshire

Cross dairy breeds
Guernsey

Others (Specify).....cccvvvviviiiinnnnn.

12) How did you acquire the breed?

L]
L]

L]
L]

Buying
Inheritance
Gift from friends or relatives

Others (SpecCify)......coovv i,

13) Do you use Al for dairy cattle breeding? (TickYes D ND

14) If yes, why do you use Al for dairy cattle bdeey?

a)
b)
c)
d)

e)

Cheap

Safe

High conceptability

Expected heifers/daughters are high producers.
Others (SPecCify)....ccov i i,

15) For how long have you been using the Al?

a)
b)
c)
d)

Less than 5 years
5—10 years
10 — 20 years

Over 20 years
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16) Would you recommend another farmer to use Alisnor her dairy cattle?

Yes D No D

17) If Yes, why?

a) Cheap

b) Safe

C) High conceptability

d) Expected heifers/daughters are high producers.
e) Others (SPecCify).....ccovvvi i e

18) What do you feed your cattle on?

a) Fodder alone

b) Fodder and concentrate

C) Fodder, concentrate and mineral salts

d) Others (SPecCify).......vveieiii i,

19) Where do you get the fodder?

a) Growing in the farm

b) Buying from other farmers

C) Growing and buying

d) Others (SPecCify)....coov i,

20) How big is the land size for growing the fodtler

a) Less than an acre
b) 1-3 acres

C) 3-5 acres

d) Over 5 acres

21) Do you have feed storage? (Tick) YD No D
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22) If yes, which type of feed do you store?

a) Hay

b) silage

C) Hay and silage

d) Others (SPecCify) ....ovvvviiiiiiiici e,

23) Do you feed your cattle on commercial concéesréDaily meal, calf pellets, maize
germ, and wheat and rice bran)? (Tick) Yesl] ID

24) If yes, why?

a) To increase milk production

b) To enhance growth of young ones

C) Fattening

d) Others (SpecCify)......coo v,

25) Supplementing with concentrates, does milk pcadn

a) Increase greatly?

b) Increase slightly?

C) No change

d) Others (SPecify)......c.oeeeiiiiiiiiii e,

26) Wound you recommend another farmer to suppléhisror her cow with
concentrates? Yes D No D

27) If yes, why?

a) Increase in milk production
b) Enhance growth in young ones
C) Others (SpecCify)......coviiiiiiiiiii

28) What are the major challenges encountereckidirig cattle?

80



Accessibility to animal health care
29) Do you keep animal health record? (Tick) Ye| | No []

30) If yes, who among the following animal healtb\pder attend to your animals?

a) Veterinary doctor

b) Animal health assistant

C) Community health worker

d) Others (SPecCify).....ccvvvievii i

31) How frequently are you cattle vaccinated?

a) Yearly

b) During outbreaks of diseases.

C) Others (SPeCify)....covviii i
32) Do you de-worm your cattle? (Tick) Yeﬂ oN D

33) If yes, how frequent?

a) Every 3 months

b) Every 6 months

C) Once per year

d) Other (SPECIfY).....o v

34) Do you spray /dip your cattle to control examarasites (ticks, flies)? Yeq |

35) If yes, how frequent?

a) Once per week

b) Once per month

C) Once per year

d) Others (SPeCIfY).....ceie i
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36) What are the major challenges in accessingnimal health care?

a) Is costly
b) Unavailability of qualified animal health provider
C) Other (SPECIfY)..... e e,
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APPENDIX 2

OBSERVATION GUIDE

1. Size of the land estimated in acres .................

2. Presence ofdairycattle................cooiiiiin.

3. Number of dairy cattle.................ccoeiiiin.

4. Types of dairy cattle grazing..............ccooviiiiiinnanns

5. Presenceofcowshed..........ccocvvvvnein....

6. Physical condition of the cow..............

7. Fodder grown in the farm................

8. Fodder storage.................

9. Types of fodder.............

10. Presence of water tank/reservoir........

11.Types of animal health records..................
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APPENDIX 3

KEY INFORMANT GUIDE

DearRespondent,

My name is Evan Kimunya Gitonga, a student at Usitz of Nairobi currently pursuing
Master Degree in Arts Rural Sociology and Commubigvelopment. | am carrying out
a research on Adoption of dairy farming technolseg@mong small-scale farmers in
Githunguri Division of Kiambu County. | would kinglfequest you t o please spare some
time and fill the questionnaire below. The questimire will be used strictly for the
purposes of the research and assure you of absabafedentiality. Thanking you in
advance for your support

1. Name of respondents (OPtioNal).........coviiiiiiii e e

2. In your own opinion how would you rate the use ¢irAdairy cattle in Githunguri

Division?

3. Which is most preferable breed of cattle kept ahg?v

4. In your opinion how frequently are the animals waated in Githunguri division?

5. What is the recommended deworming regime of cattthis area?

6. What is recommended dipping/spray against extgra@sites?

7. Are there any functional community cattle dips ith@nguri Division?

8. If yes, how frequent are the cattle dipped?
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9. What is the prevalence rate of tick borne diseasgithunguri?
10. Are Githunguri farmers able to differentiate anirhablth providers?
11.1n your own opinion, which are the major challendasy farmers’ faces in

Githunguri Division?

12.1n your own opinion which is the major socio-econotrenefits associated with

adoption dairy farming technologies?
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