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ABSTRACT

This study was conducted in Central Division oblsiDistrict in Isiolo County, Kenya.
The objectives of the study were to determine hameal feeds influence camel milk
production, to establish how camel milk marketing anfrastructure influence camel milk
production, to establish how camel breeds influere®el milk production and to assess
how extension services influence camel milk productin Central Division of Isiolo
District. The study was undertaken in the thregpsively selected Camel milk Self help
Groups and these were Anolei Camel Milk CooperaBeeiety, Tawakal Women Self
Help Group and Defe Camel Milk Self Help Group. Tagget population of the study was
140 members of the women camel milk self help gsoupensus method was used to
collect primary data from the three camel milk skHlp groups. Census sampling
technique was used for the study and all the 14@ees of the three camel milk groups
were sampled for the study. The study was limitecCéentral Division of Isiolo District
and to the three camel milk groups. The study astbptdescriptive survey design and data
was collected using structured and semi-structuqedstionnaires. The data was also
collected from the three women groups by focus graliscussions and personal
interviews. The results of the study show that migjef the camel milk producers used
full grazing and browsing as their main grazingteys The most common feed for
feeding camels were native browses (Trees and shrlibvas also revealed that most of
the farmers don’t grow fodder because of insuffitimformation and insufficient rains.
For few who grow fodder, the mostly grown fodderafge was grass. The main feed
supplement bought was found to be mineral suppléniéde mineral licks. These feed
supplements are bought most of the time for thealeag camels. It was also revealed that
the feed supplements were bought from private agterinary retailers in Isiolo. The
study revealed that the main source of water fonela was the nearby river and wells
were used sparingly. It was also found that thenéas brought camels to the rivers and
water scarcity was found to be the main water eelaroblem in the area. It was found that
farmers kept mostly single humped camels for mitkdpiction because they produce
higher volumes of milk. It was also shown that farmused natural mating breeding
technique because they have no access to artiitdamination. The findings also show
there is also high demand for camel milk by conssmend there is lack of cooling
facilities in the area. The findings also show ti&t common causes of camel losses were
diseases, drought and camel rustling. The farmi&s ase herbal remedies because
veterinary services were not readily accessible \wmark expensive. The generated data
from the study will be useful to the camel farmeemvernment officers and other stake
holders.

Xii



CHAPTER ONE
INTRODUCTION

1.1 Background to the Study

Camels are used as multifunctional animals in pakproduction systems of East Africa
with the general aim of producing; milk, meat, ldodides and skins, provision of
transport, barter trade (sale and exchange) andlsmud cultural functions (Kaufman
and Binder,2002). The Food and Agriculture Orgamra(FAO, 2012) reports that with
savvier packaging and more investment in camel mitiduction, camel’s milk could
become a $10-billion annual global industry and temels produce more milk when
compared with cattle and small stocks under theesharsh environmental conditions
and its lactation persists well into the dry seasamd rarely ceases even during extended

dry spells.

According to Schwartz (1992) the camel (camelusmdaries, one — humped camel) is
an important livestock species uniquely adapteldotoand arid environments and mainly
kept by migratory pastoralists in subsistence pctido systems with emphasis on milk
production. Due to urbanization the camel has uyatex a change of image from “ship
of the desert” to “food security animal” hence theed to put to full use its milk

production capabilities through better managemeattices. The world camel population
is estimated at 19 million, with the vast majomtiythese (about 15 million) being found

in Africa and 4 million in Asia (Farah et al., 2007

Somalia (with over 6 million camels) has the latgesmel population in the world,
perhaps representing one-third of all dromedaryetan(Farah et al., 2007). They are
found mainly in arid and semi-arid areas whereaberage rainfall is less than 350 mm
per year. The four neighboring countries ; Som&hagan, Ethiopia and Kenya have a
combined camel population comprising 99% of the elarm the Greater Horn of Africa,
97% of all camels in Africa and 75% of all camelghe world (Field, 2005).



The consumption of milk and milk products variesAmen the urban and the rural areas
and the level of urbanization (Ahmedtial.,2003). In the urban areas, all segment of the
population consumes dairy products while in thealr@reas the major consumers are
primarily, children and some vulnerable groups saslthe elderly and women (Ahmed
et al.,2003). Consumption of processed dairy productsabasrved even less frequently
among the rural low-income households, indicatimgf the majority of the populations
do not consume processed products (butter) to abgtantial degree (Lemnet al.,
2005). In Isiolo, Camel fresh milk is distributesrdugh both the informal and formal
marketing systems. The informal market involvesedirdelivery of fresh milk by
producers to consumers in the immediate neighbarfzom sales to itinerant traders or

individuals in nearby towns (Siegefreid, 2001).

Marketing of milk in the rural areas of Isiolo regiis mostly of traditional nature. There
are also a number of informal milk traders, agergtilers, and self-help milk groups
from the farmers that are involved in milk deliverlyannel. The differences in distance
to different milk market places affect the pricenotk (Kurtu, 2004). Milk is transported
to Isiolo town on foot, by donkey, or by publicrisport, and commands a higher price
there than when sold in the neighborhood (Siegef2601).

Three milk retailer women groups (Anolei camel mdkoperative society, Tawakal
women self help group and Defe camel milk self hggipup) in Isiolo town buys milk
from the camel pastoralists in Central Divisionlgiblo District. The women groups sell
some of the milk in Isiolo from their dairies an@arisport some of it to Nairobi every
morning by using public service means mainly butsslo town is the headquarters of
the County. The three camel milk groups face thallehges of fluctuating milk
production due to the seasonal nature of rainfallthe area, lack of camel milk
processing and cooling facilities and poor roadvoeks in the pastoral areas. The groups
income can be improved through improved road ndtsvand means of transport,
developing camel milk processing and preservatiaailifies which enables camel

producers and the camel milk women groups to tramsmilk to Isiolo town thus



enhancing groups income through increasing cami&l shelf-life and value addition of

camel milk.

1.2 Statement of the Problem

In Isiolo County for many decades the pastoralistge depended on cattle and goats
milk for food and social- economic needs. In theerd years the arid regions of Kenya
including that of Isiolo County like much of nortrast Africa has been hit with less
predictable and more intense and frequent droulgimdering camel milk production.
Therefore, there is need to continue sustainingopgiseconomies and livelihoods and
this can be achieved through promotion of camek mibduction. Camels can serve the
best useful addition to the food supply chain imig of milk, meat and other products. In
the context of advancing urbanization, camel mdkricreasingly commercialized and
consumed in urban areas. However, the main contraf this emerging milk market
are; poor hygienic quality of the commercializedlkmand lack of milk processing

technologies to improve shelf life and expand potidm and sales Matofari et al.,(2013).

Only about 12% of the Kenyan camel milk is marketeeé bulk of which is sold in raw

form to rural consumers (10%) and only 2% reachesutban consumers (Akweya et al.,
2010a). However, camel milk has become increasimpgipular due to its reported

medicinal value. Regular consumption is said toph@l managing diabetes and in
controlling high blood pressure. Therefore, these need to increase camel milk
production as camels milk demand continue to risdo@d, medicine and sustaining
pastoral economies and livelihoods. This study eolhsider three camel milk camel milk
self-help groups of Anolei Camel Milk Cooperativeckty, Tawakal and Defe Self Help
Group to establish the influence of camel milk pcitbn in relation to seasonal

variations of milk supply due to frequent droughtamel feeds, transport constraints,

distance to market, camel breeds and veterinagnsiin services.

1.3 Purpose of the Study
The purpose of the study was to establish factaftsencing the production of camel

milk in Central Division of Isiolo District of Isi@ County.



1.4 Resear ch Objectives

The following were the objectives of the study:

1.

To determine how camel feeds influence camel mitkdpction in Central
Division of Isiolo District.

To establish how camel milk marketing and infrastinee influence camel milk
production in Central Division of Isiolo District

To assess how camel breeds influence camel mildystomn in Central Division
of Isiolo District.

To establish how extension services influence cam# production in Central

Division of Isiolo District.

1.5 Research Questions

To meet the study objectives, the following reskaguestions were used during the

study:
1.

How does camel feeds influence camel milk productio Central Division of
Isiolo District?

How does camel milk marketing and infrastructurdluence camel milk
production in Central Division of Isiolo District?

How does camel breeds influence camel milk prodacin Central Division of
Isiolo District?

How does extension services influence camel mitidpction in Central Division

of Isiolo District?

1.6 Significance of the Study

The findings of this study will be used by diffetestakeholders in different ways. The

findings will be used by the County and Central &ownents to determine whether

camel keeping can economically empower the cousgidents who hitherto have solely

depended on pastoral farming of cattle and goatsee Tindings will enable the

Governments to examine ways and means of imprasémgel milk production, develop

policies and programmes which will enhance thengvstandards of the pastoralists and

achieve the goal of empowering them as vehiclesttafning high levels of development

4



in their areas. It will be used by the nomadibds across the country to embrace
nomadic participation in productive activities s® ta improve per capita income and
create employment opportunities which will enhatice general development of the
people found in arid areas and or pre-urban aikasldiolo. The study also intend to
address the perennial insecurity in Isiolo Coumtgt ather ASAL Counties brought about
by loss of livestock to drought leading to raids festocking or fighting over grazing
lands by shifting priority from cattle and goatnieg to camel rearing. The study can also
be used to improve camel milk marketing in the Gguand address marketing
challenges faced by the three women camel milk ggoand enable the groups to

improve their services and income.

1.7 Limitation of the Study
The study was limited to Central Division of Isidbstrict in Isiolo County and to the
members of the three women camel milk self helugsoSome of the respondents were

not easily available for the study and this caussdys in data collection.

1.8 Delimitation of the Study

The study concentrated on the factors which infbeecamel milk production in Central
Division of Isiolo District and to the three canmallk women groups of Anolei Camel
milk Cooperative Society, Tawakal and Defe Camdkr8elf Help groups. All the 140

members of the three women groups participateddrstudy.

1.9 Basic Assumptions of the Study
The study was based on the assumption that thematmn from the respondents was
true and unbiased and that the members of the Woeeen camel self help groups would

be available for the study.



1.10 Definition of Significant Terms

The following terms are used prominently in thedgtu

Agricultural extension Is a general term meaning the application of sienmesearch
and new knowledge to agricultural practices throdghmer education. The field of
‘extension’ now encompasses a wider range of comsation and learning activities
organized for rural people by educators from ddferdisciplines, including agriculture,
agricultural marketing, health, and business stidie

Camel Breed Refers to different species of camels. A breedimgnth of animal
husbandry concerned with the raising and use oktsadeveloped in desert, semi-desert,
and arid steppe zones.

Camél Feed: Refers to feed for camels essential for growth teai@nce or operation.
Food especially for farm animals used for nourishim@&he diet of a camel includes
grass, grains, wheat and oats. When they are irdékert, they usually feed on dried
leaves, seeds, and thorny twigs. If these dietsnateavailable, these animals can eat
anything including bones, fish, meat, leather, eneh their owner's tent.

Infrastructure Is basic physical and organizational structuresied for the operation of
a society or enterprise or reproductive systentherservices and facilities necessary for
an economy to function. It can be generally defiasdhe set of interconnected structural
elements that provide framework supporting an ergiructure of development. The term
typically refers to the technical structures thaport a society, such as roads, bridges,
water supply, sewers, electrical grids, telecommations, and so forth, and can be
defined as "the physical components of interrelagstems providing commodities and
services essential to enable, sustain, or enhaocetal living conditions." Viewed
functionally, infrastructure facilitates the prodioa of goods and services, and also the
distribution of finished products to markets, asllveés basic social services such as
schools and hospitals; for example, roads enaldetrdmsport of raw materials to a
factory.

Milk Marketing It is the process of communicating the value ofapct or service

to customersilt is a critical business function for attractingstomers. From a societal
point of view, marketing is the link between aisty’s material requirements and its

economic patterns of response. Marketing satisfifesse needs and wants through



exchange processes and building long term reldtipasThe process of communicating
the value of a product or service through positigrto customers.

Milk Production Refers to secretion of milk by the mammary epitirel The fluid
secretion of the mammary gland forming the natioadl of young mammals.

1.11 Organization of the Study

Chapter One contains background to the study,rstateof the problem, purpose of the
study, research objectives, research questionsifisance of the study, limitation of the
study, delimitation of the study, basic assumptiafisthe study and definitions of
significant terms. Chapter Two contains introductitterature on camel feeds, camel
milk marketing and infrastructure, camel breeds eanhel extension services Chapter
Three contains Introduction, Research design, Locaif the study, Target population,
Sampling techniques, Data collection Instruments@ocedures, validity of the research
instrument, Reliability of the research instrumeiata analysis methods, Ethical issues
and Operationalization of study variables. Chapf@ur contains Data Analysis,
Presentation and Interpretation. Chapter Five etsisbf Summary of Findings,
Discussion, Conclusions and recommendations. Ther&ees and Appendices are also

given.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

The chapter will discuss literature on camel feedamel milk marketing and
infrastructure, camel breeds and extension servites chapter will also address some
important and related literature on camel milk,kmylelds and lactation length. It will
also quote various authors and their sourceserlitire.

2.2 Overview on Camel Production

The world camel population is estimated at 19 omlliwith the vast majority of these
(about 15 million) being found in Africa and 4 nolh in Asia (Farah et al., 2007).
Somalia (with over 6 million camels) has the latgeamel population in the world,
perhaps representing one-third of all dromedaryetan(Farah et al., 2007). They are
found mainly in arid and semi-arid areas whereaberage rainfall is less than 350 mm
per year. The four neighboring countries ; Som&hagan, Ethiopia and Kenya have a
combined camel population comprising 99% of the elann the Greater Horn of Africa,
97% of all camels in Africa and 75% of all cameighe world (Field, 2005). Kenya has
only one-humped (dromedary) camels, which is aront@mt component of the livestock
sector in the arid and semi-arid lands (ASALSs) ofthern Kenya where 66% of the
population live below the poverty line (ADF, 2003 the past, because of lack of

regular census, Kenya’s camel population was egtunat below the one million mark.

However, according to the results of 2009 livestoeRsus, the national camel population
is estimated at 2.97 million (KNBS, 2010). The demtary camel is a multipurpose
animal primarily kept for milk and meat productiaa well as transportation. It is also a
financial reserve (asset) and security (againstigitbrelated losses) for pastoralists and
plays an important role in social status and we@Bhliye et al., 2007). For example,
customarily, camels are the most important indicatowealth and a determinant of

status within the Somali society (Mahmoud, 2010).



In Kenya, camels are important livelihood assetddod security and wealth creation in
the ASALs. Camels provide income to the househiotdugh sale of milk, meat, hides,
transport services, riding and tourism which iseasial to pastoral subsistence economy
(Glucks, 2007; Njanja, 2007). Milk from camel isghly ranked as an important
utilization at the household level as a sourcenofifand income (Njanja, 2007; Gulige
al., 2007). To Somali pastoralists camels act as sgcaghainst drought and diseases
(Farahet al, 2004). Pastoralist more often sell camels whenetis urgent need for cash
and not when prices are optimal as they meet tgfgdinance, insurance and status
roles. Therefore, livestock keepers’ sell livestadien faced with pressing cash needs
(Moll, 2005).

2.3 Camel Feeds and camel milk production

The camel is, by preference, a browser of a brepedteum of fodder plants, including
trees, shrubs, and sometimes hard-thorny, bittdrheophytic (salty) plants that grow
naturally in the desert and other semi-arid arekgeld, 2003). They generally browse
leaves, young twigs/shoots, fruits, flowers and gpddnder natural conditions camels
have the capacity to choose their forages effibjegrazing more on forage trees than
grasses (Field, 1993). Leaves from trees are giynereher in minerals than grasses
(Kuria et al., 2004). An important feature of camtowsing habits is that they are not in
direct competition with other domestic animals eitm terms of the type of feed eaten or
in the height at which they eat above the groundsgn, 1989).

The greatest competition for feed resources is dobetween camels and goats, with
47.5% dietary overlap in the dry season and 124%ne green (wet) season (Wilson,
1998). From an extensive set of feeding observatianfive different range types in
Marsabit County of northern Kenya, Field (2005)coéted the average composition of
the diet of camels as follows: Trees (25%), Dwdrfubs (50%), Herbs (14%) and
Grasses (11%). The predominant forage species cmtsby camels in northern Kenya
include Acacig Cordia, Duosperma, EuphorhiaGrewia Indigofera and Salvadora
(Onjoro, 2004).



Field (1995) noted seasonal variations such teastrshrubs and dwarf shrubs dominated
camel diet in wet season but the percentage of teeel shrubs noticeably declined
during the dry season when most of these specess affi their leaves. During drought,
there is a tendency for camels to concentrate @mgezen shrubs and trees such as
Dobera glabra, Salvadora persi@nd certairEuphorbiaspecies (Field, 1995). There is
still little known about the amounts of feed eatan camels, especially under free-
ranging conditions. Published results are, to sewtent, conflicting but it does appear
that intakes of feed per unit of body weight are lmompared to other domestic species
(Field, 1995; Wilson, 1998).

Reasons for the observed differences in food infakeamels and other livestock may
relate to their lower metabolic rate and their matgritious diet (Field, 1995). The
guantity of feed eaten by a camel depends on therwantent of the forage. If a camel
eats 30 — 40 Kg of fresh fodder which has a watetent of 80%, then the intake is only
6-8 Kg dry matter (Yagil, 1994). Camels feed intakso depends on its selective feeding
of a wide variety of vegetation and different paofsbrowse which differ in quality
(Wilson, 1989; Hashi et al., 1995).

For example, ingestion rates can be rapid wheriempesl or selected browse is plentiful
but are much slower on thorny species that hatte leaf. Kassily (2010) also states that
forage quality influences feeding activity patterimscamels and that under adverse
pasture conditions, the time available for grazimyld be a limiting factor for their total
dry matter and nutrient intake. Detailed nutritibetudies in the arid lands of northern
Kenya have shown that the small-bodied RendillefEalzamels consume daily 1.67%
of their live weight. Consequently, the daily dryatter intake (DMI) calculated by
multiplying this figure by actual mean live weigtgsulted in 5.02 kg per day (Field,
2005). To allow for production costs, the DMI cdédion for camels should be increased
by 10%, thus giving 5.52 kg per day (Field, 2005).

However, according to Wilson (1989), camels total mhatter intake needs to be about

4% of body weight and that feeding times requi@g@dtisfy this requirement may be as
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much as 15 or more hours per day. Consequentlyataren camel weighing 650 Kg
would require about 26 Kg of dry matter, which ntigkpresent between 80 and 100 Kg
of total food intake of plants with high moisturentents. The camel's habitat is
characterized by lack of water and high temperatuféere is a considerable seasonal
variation in the availability of the amount and ie#y of forage in Isiolo Division.
Pastoralists are well aware of the need for efiicigilization of their grazing land. In
Isiolo camels are fed both by browsing on low bgsisérubs and trees and by grazing on
grasses. During dry and unfavorable conditions tammiervive on drought tolerant and

succulent plant species.

Camel watering in Isiolo Division is a laboriougisity usually conducted jointly by a
number of herders, especially when using well wdtethe Isiolo Division, intermittent
rivers and riverbeds are the most important soumesvater. Watering frequency
depends on the availability of water sources, seasd the capacity of the herders to pay
money to the privately owned wells or ponds. Cametswatered every 10-15 days if a
water source is nearby, however they can surviveol§9 days without being watered if
no water source is nearby. During the rainy seasonels may not drink water for 1-2
months because the moisture of the plants is serfitidco meet their water requirement.
Pastoral (nomadic) camel production system is dbarnaed by herd mobility and
seasonal migration in communal rangelands in seaictbetter quality resources

(pastures, water and mineral licks).

The system is highly efficient and has been useadyel herders for centuries. For
example, Dereje and Uden (2005) state that inttoedil long-range nomadic systems,
the diet of camels with mixed feeding behaviour barextraordinarily varied. This habit
limits the risks of nutritional deficiencies andethiegetation selected is also of a fairly
good quality (Dereje and Uden, 2005). Wilson (19€t8}es that camel pastoralists have a
sophisticated resource-use system that uses nyplsbtial cooperation and intensive
labour inputs as part of their survival strategidewever, increasing human population
pressure on pastoral grazing areas (Farah etQfl4) have almost certainly resulted in

environmental degradation and dwindling of feedueses (Wison, 1998).
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Pastoral camel herders in northern Kenya adopbrrakti and goal-oriented camel
management strategies in utilizing their rangelendironments (Farah et al., 2004).
Such strategies include movement of their animalthe range in order to locate ideal
grazing areas and water resources, and also a$tahlitable patterns of movements.
Another strategy is that of herd splitting in order cope with production resource
constraints and spread risks. Under peri-urbare(gady) camel production systems, the

once desirable mixed exposure and intake to febdimgy lost (Dereje and Uden, 2005).

A number of factors can be attributed to the loadorctivity observed, but feed shortage,
both in quality and quantity, is probably the mosportant single factor (Dereje and
Uden, 2005). The reason for this is that, unlikpastoral system, peri-urban system does
not allow seasonal herd mobility in the rangelafaisgreater exploitation of the scarce
resources. The shift from pastoral to peri-urbamedaproduction restricts camels to

limited feed resource base.

This is particularly evident in Isiolo, northern i§e&, during dry season and droughts
where there is pressure on feed resources for@ntgekkeepers to feed their camels on
Euphorbia tirucalli (Field, 1995; Maundu and Tengnas, 2005), a suctufem-
conventional forage for camels, whose nutritiveueahnd its effect on milk quality is
unknown. An additional effect of feed resource puoes is rampant enclosure and
unlawful privatization of communal rangelands bifetient communities. In Isiolo peri-
urban area this has at times resulted in inteadtribonflicts, necessitating quick
intervention by the provincial administration armtiee Kenyan Government. In view of
the trend towards peri-urban systems, there is rgent need to establish ways of
improving the nutritional conditions of the cameélsorder to increase milk production

and thereby improve the life of camel producers.

The underlying assumption is that improvementslmamchieved by introducing energy
and protein-based diets that are relatively cheagp lacally available supplementary
feeds. Furthermore, in the absence of developmistientifically proven nutritional

guidelines for camels, some trial and error wiledeo be carried out to determine for
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any particular area which are the best feeds amwdhioh proportions, while giving due
consideration to the important question of costl$df, 1998). Despite mounting interest
in camels and camel production research witnesseitha last two to three decades,
knowledge of camel’'s nutritional requirements toowpde sufficient information
necessary for systematic feeding for efficient amdfitable production is still limited
(Farid, 1995; Wilson, 1998).

This can be explained by the fact that, for lorfgg tamel was rarely managed for
commercial purposes. More research is thereforeined) on feeding and nutrition

(Wardeh, 1994). There has so far been little erpemiation on feeding standards for
camels performing different functions (Wilson, 1988uidelines for camel feeding have
often been extrapolated from the feeding standdadscattle, assuming that the
digestibility of foods by camels and their efficognof utilization of nutrients for various

functions do not differ significantly from those tfie ruminants (Hashi et al., 1995).
Energy and protein are the most limiting nutritibfiactors. Both are required for

maintenance and production. The demands for mifdyction are high in terms of

energy. The requirement for one litre of milk isue@lent to almost 10% of the

maintenance requirement. In terms of protein, nsilkven more demanding of nutrients
and one litre requires about 20% of the maintenargeirement of a 400 Kg female
camel (Wilson, 1989).

According to Wilson (1989), for example, the daiguirements for 15 Kg of milk could
not be met from free-range grazing and a concaurfed would be required. However,
work by Hashi et al., (1995) suggests that cama\® lhower energy requirements and/or
extract more from fibrous feeds. In addition, camioducing milk have a need for large
guantities of water (milk is about 90% water) (Wits 1998). Camels are free-ranging
animals and under many circumstances need littladditional food if not performing
extra work or producing large quantities of milki($@n, 1998).

Work animals usually require more energy in tlikats while milking animals require

more protein (Yagil, 1994). The traditional cametdsmen rarely provide supplementary
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feeds to their camels, other than salt (sodiumriddd or allowing access to salty water
and halophytes (salty plants) (EImi, 1991; Faratalet2004). Thus, there is lack of
information on how the evolving peri-urban prodaantisystem influences the feeding
management strategies, and the constraints andtapji@s that camel producers face.

Simpkin (1995) states that supplementary feedingeoo grazing of camels would only
be worth implementing in the more arid areas, ubigh producing animals, in locations
where supplementary fodder is locally available] eere there is a local market for the
milk. When choosing supplementary feeds for canfeéq availability, its nutritive value
and cost should form the guiding principle. Supmatary feed for camels can be
provided in the form of pods of certain trees, sasAcaciatrees. Other supplementary
feeds can be millet, straw, sorghum, cottonseeyl, dets, dates and other energy-giving
fodder (Yagil, 1994; Wilson, 1989). According todthaet al. (1995) consumption of low
quality roughages and total feed intake by camais e improved with supplementary
feeding. For example, a concentrate feeding exmarimesulted in a highly significant
improvement (by as much as 16%) in oat hay consompwhile lactating camels in
another feeding experiment formulated so that iilidoe appropriate for true ruminants
had an average production of 6 litres and showgasdive live weight change (140 g per
day).

However, calculations of feed requirements for ¢henel still rely heavily on data and
constants generated with cattle, and, thereforee miactical field experimentation work
is needed before reliable feed budgets can be @@l within defined production
patterns (Hashi et al., 1995). Only then, will # bossible to design solutions (i.e.
supplementation protocol) for the nutritional ceoastts that limit increased and sustained
productivity. There are no documented deficienaésninerals in the diets of camels.
However, clinical symptoms of skin and bone dissamgggest that in some areas the
fodder is deficient and mineral supplementatiorecuired (Yagil, 1994), and this can be
achieved by providing a mineral lick that contating necessary elements (Wilson, 1998).
As stated earlier, with the exception of Dereje Bideén (2005), little work has been done

to study milk production in camels under suppleragnteeding regimes.
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In their study, Dereje and Uden (2005s) reported ldctating camels on range in Eastern
Ethiopia substantially increased milk yield wherpglemented with protein or energy
feeds. The main use of camel’s milk will of coulsefor drinking. However, as soon as
production is higher than consumption, other waypreserving and marketing camel’'s
milk products must be found. Soured milk productstae most common milk products
of all mammals. Pasteurization or not? One of thestions about camel's milk is
whether it should be pasteurized or not. Often unfled statements are made that
pasteurization is“must” for camel’s milk, probabbased on the fact that camels are
normally dusty and their environment dirty-lookingowever, the literature does not
reveal milk-borne diseases among camel-milk drigkenile many stories have been told

about the medicinal properties.

Camel meat and milk can be sold to Kenyan hospitaiere demand is high due to its
health benefits for patients. Camel meat contagss Ifat and more fluid than beef.
Research has shown that camel milk can help keapet#s under control. Leading
scientists at the Kenya Medical Research Insti{ieMRI, 2007) detected a protein
similar to insulin in the milk in Kenya and Germaayew years ago. According to 2007
figures, Kenya has over 5 million diabetics. Clalidrials carried out by KEMRI in

Nairobi have also shown that tuberculosis patiempy a quick recovery rate after

consuming camel meat and milk.

Therefore the main customers of camel milk could Humespitals, milk processing
companies and individual customers. Health anditrartal benefits of camel milk had
encouraged pastoralists to keep more camels aacatouraged more people to feed on
camel milk. There are several medicinal benefitéctvitan be attributed to camel milk,
due to enrichment of several minerals and vitanimsghe milk, hence proving to be
beneficial in treatment of several illnesses. Thmgonents present in camels milk are
highly dependent upon the species and feed of #maek The basic nutritional
components of camels milk include iron (extremeighhas compared to cow’s milk),
vitamin B, vitamin C, protein, immunoglobins, lowtfcontent, low cholesterol content,

anti viral features, anti inflammatory propertiesiti bacterial characteristics, and fatty
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acids (of 6 different types with lanolin acid beitigg primary one). The composition of
camel milk depends on its feed and species: Bactrigk has a higher fat content than
dromedary milk. The health related aspect of camiét cannot be ignored where the
milk has been in use for several years to treabuarailments and diseases.

2.4 Camel Milk Marketing, Infrastructure and camel milk production

Market refers to a set of buyers and sellers wheract and influence price. However,
the existence of the market by itself does not ensm exchange to take place. There
should be a channel. In pastoral area milk producis seasonal while consumption is
throughout the season (IPS, 2000). Moreover, tiemo preservation and processing
techniques, and physical infrastructure, like roaasl market facilities are limited
(Jabbaret al.,1997). However, where there is access to markeatyidg is preferred to
meat production since it makes more efficient usteed resources and provides regular
income to the producer (De Leeuw, 1999). The coms$iam of milk and milk products
varies between the urban and the rural areas @&kl of urbanization (Ahmeet al.,
2003).

In the urban areas, all segment of the populatammsemes dairy products while in the
rural areas the major consumers are primarilydohil and some vulnerable groups such
as the elderly and women (Ahmetal.,2003). Consumption of processed dairy products
was observed even less frequently among the ravairicome households, indicating
that the majority of the populations do not consymacessed products (butter) to any
substantial degree (Lemned al., 2005). The limited consumption of butter may be due
to the higher price associated with it and the né&mdcash income to buy some
necessities. Butter is often consumed on holydawk special occasions in rural low-

income households because it fetches routine casimie (Lemmat al.,2005).
Butter fetches a higher price compared to othek pribducts. In Isiolo, Camel fresh milk

is distributed through both the informal and fornma&rketing systems. The informal

market involves direct delivery of fresh milk byogiucers to consumers in the immediate
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neighborhood and sales to itinerant traders owiddals in nearby towns (Siegefreid,
2001). Marketing of milk in the rural areas of Isioegion is mostly of traditional nature.

There are also a number of informal milk tradegerds, retailers, and self-help (rural
women milk cooperative groups) milk groups from thamers that are involved in milk

delivery channel. The differences in distance teceént milk market places affect the
price of milk (Kurtu, 2004). Milk is transported tsiolo town on foot, by donkey, or by

public transport, and commands a higher price thleae when sold in the neighborhood
(Siegefreid 2001).

There are generally three different milk outletentified in North Eastern, namely
traditional milk associations or groups, milk coliers (traders) and the producer
themselves (Kurtu, 2004). In Somalia pastoralfisid milk is sold on road side or
directly supplied to the individual consumer andehowners near the town (IPS, 2000).
It is estimated that the Kenyan camel populatiorasable of producing between 340 and
350 million litres of milk (Faye, 2007; Akweya dt,&2010) and 10,000 tonnes of meat a
year (Faye, 2007). The health-promoting properiesamel milk are a strong boost for
sales and, in certain regions such as the Middlst,Ethey are the driver for

intensification of camel dairying (Faye, 2007).

In recent years, commercial exploitation of cammilk in Kenya has grown
tremendously (Matofari et al., 2007). In the comtek advancing urbanization, camel
milk is increasingly commercialized and consumediiban areas. However, the main
constraints of this emerging milk market are; ploggienic quality of the commercialized
milk and lack of milk processing technologies topmwve shelf life and expand
production and sales (Matofari et al., 2007; Matodaal., 2013). Only about 12% of the
Kenyan camel milk is marketed, the bulk of whiclsadd in raw form to rural consumers
(10%) and only 2% reaches the urban consumers (p&vet al., 2010). The same
authors state that from the remaining milk (88%at tthoes not reach the market, 38% is
directly used by camel keeping households and themders as part of their food

requirements and the remaining 50% (or 170 millivas) goes to waste.
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Muliro (2007) also states that during the rainyseeg much of the surplus camel milk
goes to waste. There is, therefore, a great opptytdfor commercialization and
enhanced incomes for camel keeping pastoral contrasiiMuliro, 2007; Akweya et al.,
2010). In this regard, the camel milk industry moied in Kenya has already been picked
up by one local firm, Vital Camel Milk, which hasdken new ground by setting up a

plant to process camel milk.

The plant was commissioned in 2005 in Nanyuki towrproduces pasteurized milk
which it sales to Supermarkets in Nairobi as athgadomoting product. The initiative by
this company has compelled the Kenya Bureau ofdarais (KEBS) to start working
with stakeholders in the dairy industry to estdblibe code of hygienic practice and
handling of camel milk (Muliro, 2007). The Kenyavgonment has also recognized the
potential contribution of dairy livestock such asrels and goats in addition to cattle in
the overall milk production by including them iretllairy development policy currently
undergoing review (Muliro, 2007). Enhancing the elepment of stallholder farmers to
reach markets and engage them in marketing aeBvjioses a pressing development
challenge. Difficulty in market access restrictspogiunities for income generation.
Remoteness results in reduced farm gate pricesased input costs and lower returns to

labour and capital.

This in turn, reduces incentives to participateeconomic transaction and results in
subsistent rather than market oriented productystems (Ahmeckt al.,2003). In Isiolo
milk marketing system is not well developed (Ahnetdal., 2003) especially, market
access in pastoral production system is a critaetbr (Tsehay, 2002). This has resulted
in difficulties of marketing fresh milk where inBauctures are extremely limited and
market channel has not been developed. In the ebs#norganization rural fresh milk
market, marketing in any volume is restricted to-peban areas. Milk being perishable
and demand being high for urban consumption, efficy in collection and transportation
of this bulk from widely scattered rural sourcesquires a well-defined method of
preservation and distribution. This would impacttba amount that would be available

for consumption through losses in quality (Ahnetcl.,2003).
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Dairy product marketing is limited by the distarafehe market from producers, lack of
transport facility, and seasonal variation in tieéume of milk production which leads to
seasonal fluctuation in prices. The scattered patirthe production units, the poor
communication system, and the low rate of urbammaand low infrastructure of road
facilities may also not warrant the establishmehpmcessing plants (IPS, 2000). A
pastoral community depends mainly on milk and nphloducts for its survival and
therefore, these items are not perceived to bedormercial purposes. Thus it's only the
households who are in a walking distance from tbam centers who sell milk and milk
products to urban consumers (IPS, 2000). In fews;asowever, small assemblers go to

water points and buy directly from the pastoradistl sell to the next urban areas.

They use donkey as a means of transport to catkyfrom the water points to the urban
center. In general, in pastoral and agro-pastoesd af Somalia region, milk is the main
diet to households and also it is affected by seasdhe year, and even during the rainy
season this production system is affected by tiserate of transport facilities to markets
(IPS, 2000). Milking and milk processing activitiase usually performed by female
members of the family (wives and daughters). Calaes allowed to suckle prior to
milking. Milking is usually not complete in ordep tleave some milk for the calf
(Zelalem and Inger, 2000). Farmers’ practice harkimg as in the case throughout rural
Africa (Brokken and Senait,1992). In somalia, migyoof the women (85.5%) follows
limited sanitary procedure before and after milkiogly few women (14.5%) wash the
udder of the camel before milking (Lemned,al.,2005).

In areas where the climate is hot and humid, thhemdlk is spoiled easily during storage.
Therefore, the smallholder with non-access to thmdem preservative and cooling
mechanism should seek products with a better $ifeelby converting milk in to a more

stable product like butter or by treating it wittaditional preservatives. When milk
production increases during the rainy season, thle available option for preserving

milk is converting it in to longer shelf life prodis such as butter and sour milk
(Coppock, 1994). Under traditional pastoral proguctsystems, camel production is

mainly for subsistence.
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Consequently, the economic contribution of cametesys to national production (GDP)
in the countries of Eastern Africa is not often wmo In Kenya, for example, detailed
information is available on exports of cattle, ghemd goats but the large numbers of
camels that are known to be exported to the Middist do not seem to appear in official

statistics.

A recent study (Mahmoud, 2010) has confirmed thstemce of a vibrant and lucrative
live camel market in the northern Kenya border tafrMoyale where several market
actors (herders, traders, brokers) are making ggads. While cattle have largely
remained commodity for local consumption, cameks laging exported to the Middle
Eastern countries in large numbers (Mahmoud, 201%)only recently that some formal
marketing of live camels has started to emergee lLdamel offtake is estimated at
between 1% and 5% (Simpkin, 1993). Camel meat ismortant product mainly as a
source of income. Sale of live camels, usually mmaed unproductive females for
slaughter, is very common in Kenya and there ame mzreasing numbers of camel

butcheries in many urban centres (Farah, 2004a).

There are a number of impediments to livestock etamg for producers from northern
Kenya. These include: poor quality roads, lack @fable market information, stock
rustling and general insecurity, absence of coasisivestock marketing policies, and
hence dependency on private traders (Chabari amd, N991). A major constraint to
camel marketing is the lack of information concegiimarket prices due to the
remoteness of camel rearing areas and associatad cponmunication infrastructure
(Simpkin, 1993). However, Isiolo town is now a ptiaent camel market outlet for
pastoral and peri-urban camel producers (Heathy)19®amel milk, which has been
consumed for centuries by nomadic people for itgitnal values and medicinal
properties, is now experiencing greater awarenesta western world (Wernery and
Wernery, 2010).
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2.5 Camel Breedsand camel milk production

Camel's milk has supported Bedouin, nomad and pastoultures since the
domestication of camels millennia ago. Herders twaiyperiods survive solely on the
milk when taking the camels on long distances azgrin desert and arid environments.
Camel dairy farming is an alternative to cow mitkdry regions of the world where
bovine farming consumes large amounts of wateredextricity to power air-conditioned
halls and cooling sprinkler systems. Camel farmimg,utilizing a native species well-
adapted to arid regions, able to eat salty deskmtyy has been linked to de-
desertification by UNESCO.

Camel milk can be found in supermarkets in the USBudi Arabia and Mauritania.
USA has imported population of 5,000 camels. Sévietans owning collections of
breeding camels are adopting camel milking programghe states of Michigan,
Missouri, Oklahoma, Pennsylvania, Indiana, Northrali@a, Ohio, with new milking
programs set to open in Louisiana, Virginia, Gesrgiexas, Idaho, Tennessee, and
Florida. Most of the camel dairies in the US areal$nwith four to 20 camels, each
producing a minimum of five litres per day. Pakmstand Afghani camels are supposed
to produce the highest yields of milk, up to 30ekt per day. The Bactrian camel,
produces 5 litres per day and the dromedary pradaceaverage of 20 litres per day.
Intensive breeding of cows has created animalscdmraproduce 40 litres per day in ideal

conditions.

Camels, with their ability to go 21 days withoutntting water, and produce milk even
when feeding on low-quality fodder, are a sustdmalption for food security in difficult

environments. All camels in Kenya are dromedarieome-humped Arabian camels.
Without camels, human survival in dry environmewtsuld be much less sustainable.
Camels are thought to have been introduced inta B&sca by Somali speaking

communities over 1000 years ago. These early rmstsr also had cattle, sheep and
goats, but camels were better adapted to the dnat and deteriorating rangeland of
Northern Kenya. Historically camels arrived in thegion only after deserts had been

created by overgrazing and the following land ddgtian.
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Perhaps had the camels come before the desert wotldave followed, as camels do
not deteriorate lands at the same rates as otrestdick? They have no hoofs to destroy
the fragile soils and they are mainly browsers, mrea grasslands do not become
depleted where camels have fed. Camels produce thmitkighout the lactation period,

whereas cows and small stock dry up during drouginisprolonged drys pells.

In China the two-humped Bactrian camel is used Iyasta working animal (Dong Wei,
1979). The lactation period is 14-16 months, aredamount of daily milk production
averages 5 kg per animal; although some animalgie@nas much as 15-20 kg per day.
Normally, only about 2 kg are milked; the rest iglded by the calf. In Russia milking
capabilities of the Bactrian, the dromedary, arel hlgbrid of these two types of camels
were examined (Kheraskov, 1955, 1961, 1965; Lalk$&hokin, 1964; Dzhumagulov,
1976). The dromedary gave more milk than the Bactadr the hybrids. In the Horn of
Africa, milking of camels is not only an act of woibut has become an integral part of
the local culture and heritage. Only boys, unmdrie@men or ritually clean men are
allowed to milk the animals (Hartley, 1979). Noatraent of the milk is allowed. The
milk is either consumed fresh or when just souhedome tribes the herd boys subsist on

camel milk alone.

They drink water only after the camels are watefledb teats are left for the calf, while
the other two are milked-out for the tent dwellérbese latter two teats are tied up with
soft bark fibres. In North Kenya camels produce enorilk than the local cows. The
Sakuye camel produces an average of 4 kg milk eéatlya maximum of 12 kg. The cow
produces 0.5-1.5 kg per day. Camels lactate foutedogear. In areas with only one rainy
season lactation finishes at the end of the drga@eahis is thought to be caused by the
shortage of feed during this period. In areas ofhesn Kenya, where the nomads subsist
almost entirely on camel milk, there are two rapsgriod. Field (1979a and 1979b)
reported lactation studies lasting three lactatidif®e duration of lactation was 47-67
weeks. Lactation ended 4-8 weeks following conoeptDaily milk production reached

21 kg in the first week, declining to 4.8 kg in tbé&h week of lactation.

22



There was an average daily milk yield of 13 kgtfoe first 10 weeks (1.8-50.2 kg) and 3
kg for the remainder of the lactation. Total pratitut averaged 1 897 kg per animal. In
the lactation studies the lowest milk yields werese given by camels without calves.
These animals also had much shorter lactation g&rieven though they were milked 5—-
7 times a day. Four milkings per day yielded morkk than twice a day milkings: seven
liters compared with six (Evans and Powys, 197%1&h, 1979). The three main breeds
of camel found in Kenya are Somali, Rendille/Gabémna Turkana. These are kept by
communities who bear the same names as those bfdbd.

There is a fourth breed of camel called Pakistdriclvwas imported from Pakistani into
Laikipia ranches in Kenya in the early 1990s. Hogrewnly a few pure Pakistan camels
exist while crosses with Somali or Turkana breealgehsince moved out of Laikipia to
Samburu, East Pokot, Kajiado, Northern Tanzanianddea and Marsabit districts. In
Isiolo District the Somali and Turkana breeds aptkThe livestock genetic resources of
Isiolo have involved largely as a result of natui®alection influenced by environmental
factors. This has made the stock better conditidaedthstand feed and water shortages,
diseases challenges and harsh climates. But trexitgor the high level of production
has remained low (IPS, 2000).

The consequence of the low genetic potential ofggrbus breed for productive traits
makes total milk production to be low. It is diffit to estimate the daily milk yield of a

camel under pastoralist conditions owing to the@nsistency of milking frequency. Milk

yield is the most controversial subject concerntagnels. For example, Herren (1992)
observed that the majority of literature on camdkrproduction is controversial and

often muddled by a failure to distinguish between different issues: total (milked-out)

yield and actual off take for human consumptiort gtdl allows the calf to survive and

grow. In the present study, the term milk yieldused to mean total milk yield (i.e.

milked-out, complete extraction of the milk).

In one of the very few long-term studies covering factation periods, Bekele et al.

(2002) demonstrated the potential of camels ag/ dairmals under traditional pastoral
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management. Seasonal variations in camel milk mtimlu are high (Bekele et al., 2002;
Muliro, 2007). A number of factors influence milkgoluction and may be responsible for
the large differences in the reported figures. €hfetors include: feed quantity and
quality, breed, climate, watering frequency, stafjéactation and frequency of milking
(Ramet, 2001; Bekele et al., 2002; Farah, 2004md&Isare usually milked twice a day —
morning and evening; however, if the need arisey ttan be milked every 2 — 3 hours
(Farah et al., 2004). Bekele et al. (2002) rembttee number of milkings per day ranged
from 1 to 4 for camels under traditional pastoralnagement. Wernery (2003) states that

camels must be milked 4 to 6 times a day to gatimab milk yield.

In Kenya, it is highly likely that the reported kjproduction levels fall below the genetic
potential of the camels (Onjoro, 2004). (Simpkig9%) indicated the following as some
of the reasons for low milk yields in Kenyan camel€amels in Kenya are kept in
marginal areas and receive no feed supplementdhere is little or no disease control,
and camels have been kept for subsistence rataercommercial purposes, hence there
has been little quality control. The producers ader®ed the quantity rather than quality
of the animals as being more important. The avilalata are highly speculative and
should be considered as guidelines for milk yialdgler pastoral conditions. It should
also be noted that throughout lactation, calvessaliesuckling and therefore the actual
volumes of milk secreted are likely to be highearththe figures reported. Milk
production levels have been reported in variousligations, mainly in the form of

estimates.

Although there are fewer long-term studies coverulg lactation period, it is widely
recognized that, in absolute terms, the camel meslmore milk and for a longer period
of time than other livestock species under harshremmental conditions (Farah et al.,
2007). In dry lands under average grazing condtiancamel can produce 1,900 litres of
milk a year for human consumption (Stiles, 199%hwartz and Walsh (1992) estimated
lactation yield for East African camels at betwées00 and 2,500 litres.
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According to Wernery (2003) good milkers can pra@® to 30 litres daily. Average

daily milk yield of the Somali breed camels is rgpd to range from 5 to 8 litres (Bekele
et al., 2002; Farah, 2004; Farah et al., 2004).ddmctceptionally favourable conditions,

Somali camels can potentially produce more thahtfds of milk a day during the peak

of their lactation (Farah et al., 2004). Ramet ®0Bad also reported that under more
intensive systems camels can yield up to 12 tatBsla day. In Kenya, different daily

milk yield figures have been reported for cameldarrtraditional pastoral management
systems.

For example, Simpkin (1996) gave a range of 2.4 litres per day while Simpkin et al
(1996) estimated the yield at between 3 to 7 lipesday. Onjoro (2004) states that the
yield can be improve to over 10 litres per day wo#tter feeding. In the neighbouring
Eastern Ethiopia, Baars (2000) reported camely dailk yield range between 3.6 and
6.5 litres per day while Bekele et al (2002) estadathe mean daily yield for camels
under pastoral management in semi-arid easterrofitthiat 4.14 litres per day. In
addition, Bekele et al (2002) observed that théydailk yield varied according to the
number of milkings per day and ranged from 1.2@ditper day for one time milking to
6.77 litres per day for four times milking. Withetlexception of Dereje and Uden (2005),
little has been done to study milk production unsigoplementary feeding regimes. Low
milk production in pastoral camel system may be @umadequate quantity and quality
forages (Onjoro, 2004).

There appear to be two peaks (Aloo et al., 20dQhe lactation curve, the first is very
marked and occurs in the first 6 to 10 weeks ofak#an; the second corresponds to the
following wet season when forage is again plentitdbwever, Bekele et al (2002)
reported that daily yields peak between 10-20 wesdter parturition, thereafter tailing
off to give very low yields at the end of lactatidistimates of lactation periods vary
from 9 to 18 months (Ramet, 2001; Bekele et alQ220Duration of lactation also
depends on a number of factors, for example, theéwal of the calf. Camels whose calf
dies produce less milk and lactate for a shorteioggBekele et al., 2002). Pregnancy

also influences the duration of lactation, and adiog to (Bekele et al., 2002). Lactation
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usually ceases 4-8 weeks after conception; whilen@dz et al., (1998) estimate this at

12-16 weeks post-conception.

2.6 Camel Extension Services and camel milk production

Camel health care and improved health managemesasone of the major constraints
of camel development in Isiolo, which causes poenfggmance across the production
system. Many of the problems result from the inteom among the technical and non-
technical constraints themselves. For instancetlypyded Camels have low disease
resistance, fertility problems, partly because @aenel health care system relies heavily
on veterinary measures and services. Moreover, goazing management systems
continue to cause high mortality and morbidity (argernal parasites), many of the
diseases constraints which effect supply are alsmrsequence of the non-technical
constraints, for example, insufficient money toghase drugs or vaccines (Ibrahim and
Olaloku, 2002).

Contact of livestock brought from varies localitibsough the use of communal pastures
and watering as well as marketing places play gmorant role in the transmission of

economically significant infectious and parasitesedises. Such livestock movements
could be the cause of direct or indirect transmrsf varies economically important

camel diseases (Zinash, 2004). The low veterinanyice performance in the lowlands is

the outcome of the government-monopolized serviGes.ernment veterinary staffs are

few in number and cannot cover such a vast arealéguately address the veterinary
needs of livestock keepers. Besides governmeris staéd adequate mobile facilities, for
which currently the government does not have tipaci#y to provide (Tafesse, 2001).

According to the Ministry of Agriculture and RurBlevelopment National Agriculture
Extension Policy (NAEP) of December, 2001 Agricudtiextension Service is a two —
way communication/ training process involving aded#rning techniques whose aim is to
improve knowledge; change attitude/behavior; leaddoption of new technologies; and
improve skills for both farmers and extension wokewith a view of increasing and

improving farmers’ incomes and productivity on gtsinable basis.
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Adult learning techniques apply to youths also. Himve broad definition refers to
services provided by both public and private seatw encompasses activities relating to
education, transfer of technology, change of atéf) human resources development and
the collection and dissemination of informationhéts important implication in terms of
support to agricultural extension for the farméhg, researcher and the extension worker.
In the case of the farmer, extension will have mongact if attention is given to
environmental and extension facilitating factorsr{#extension factors) that may limit the

utilization of extension messenges.

The extension worker and the researcher requireonbt material support, but also
training and other opportunities to enhance thearning from farmers and the creation
of the necessary level of confidence that is @iticbetween extension workers,
researchers and farmers for effective exchangitté snd knowledge. The definition

includes both on-farm and off-farm activities ofrfeers and allied players in agricultural

industry.

The objectives of extension policy are to facibtahe development of pluralism in
service delivery, improve the efficiency and effeehess of extension services provision
from public and private sectors and put in placegulatory system to guide services and
provide modalities of setting operational standargsality and norms. The major
categories of stakeholders in agricultural extemservices include farmers, farmer’'s
organizations, extension agents, extension serpic®/ider, inputs supplies, agro-
processors, researchers, research organization§'SCBNGO’S, local government,

relevant central government departments, traimisgtutions and development partners.

2.7 Theoretical Framework

This theory is based on Basic Needs Theory (AbraNaslow, 1943) in an attempt to
explain the factors that influence camel milk prciten, performance and income of the
groups. According to this theory there are certaimimum requirements that are
essential to a decent standard of living. Thesekaosvn as physiological needs. They

include food, shelter, health and clothing. They atimary needs and have to be catered
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for before other needs such as security, senselohging and affection, love, esteem

and finally self-actualization are pursued.

Therefore, in this study poor camel milk productidack of well-developed road

transport network in the pastoral areas, lack ofielamilk processing plants to enhance
value of camel milk and also very poor state of eamilk preservation methods such as
cold chains, freezers, coolers and milk testingigants negatively contribute to the
women groups, milk stock, camel milk shelf-life amtome of the group. The above
factors determine and affect the groups’ basic igatvneeds hence leading to
unpredictable milk productions due to seasonalreadfirainfall in Isiolo, reduced shelf-

life of camel milk, poor road network and lack @flwe of camel milk.
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2.8 Conceptual Framework
The study was guided by the conceptual framewodwshin Figure 1 that relates both
independent and dependent variables. Figure 1 sbomeeptual framework.

Independent Variables Moderating Variable Dependent Variable

Gamel Feeds. \ ]
[ Government Polic ]

«  Type of camel grazing practiced '

e Sources and types of supplements
and concentrates
e Sources and means of delivery of

water

K Feed availability in dry season. /
ﬂamel milk marketing and \

i
i
i
i
i
i
i
i
i
i
i
i
i
. . y
e Marketing places for camel milk A
|
I
I
|
|
|
|
I
I
|
|
|
|
I
I
|
|
|
|
I
1

Camel milk production

e Volume of milk

infrastructure o
— g » Frequency of milking
47 « Lactation period
. Means of transport : x
1
e Marketing factors e.g. camel milk :
prices and demand, distance to market :
e Camel milk equipment’s e.g. milk cans, !
freezers, coolers, milk testing ICustoms
K eqauinment’s / Belief<
/ \ Extraneousvariables
Camel Breeds
e Types of breeds /Extension Services. \
«  Breeding technique practised eg »  Common camel diseases
bull ) e Availability of veterinary Weather/Climate
A.l or bull mating services N Change
e Practices of changing breeds *  Frequency of visits by
extension staff

\ / k- f:rlrj\:ecleniilcl)j. information;

Figure 1: Conceptual Framework Intervening variable
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2.9 Explanation of the variables:

In this research camel milk production is the irelegent variable and camel feeds, camel
milk marketing and infrastructure, camel breeds arténsion services are dependent
variables. The variables relate to each other. lAldity of camel feeds improve camel
milk production and hence a major determinant @fseaal variations of camel milk
production which affects the three camel milk wonseif-help groups of Anolei Camel
Milk Cooperative Society, Tawakal and Defe Self gigroups in terms of their milk
supply and income from sale of camel milk. Durihg tainy season the group buys more
camel milk which allows them to sell enough camékrboth locally and in Nairobi
improving the groups’ income. During drought cammelk production declines and the

groups income also declines as camel milk salelingec

Camel milk marketing and infrastructure is an imaot variable in camel milk
production. Availability of markets, for camel mjlgood prices of camel, of camel milk,
high demand for camel milk and availability of goooad network in camel milk
producing areas and availability of camel milk @mesing and preservation technologies
improves camel milk shelf life, hygiene and expgnrdduction and sales thus greatly
improving the income of the three women self heipugs. Lack of or poor camel milk
marketing and infrastructure reduces camel milkfdifie, life, reduces sales and income

to the groups.

Camel breeds also play important role in camel npitkduction and income to the
women groups. Camel breeds like Somali and Pakigtaduce more milk than the
Turkana and Gabra breeds. The type of breeds kgpthéd camel milk producers

determines camel milk production, availability @iheel milk and milk sales.

Availability of Extension Services improves camaktoralist's knowledge and skills on
camel production and health which assist the ck®epers in disease treatment, disease
control, other management techniques, clean mitklyction and camel milk shelf life
and milk sales. Lack of these services will havgatiee effect on camel milk production,

hygiene, milk sales and income.
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2.10 Knowledge Gap
The Following are the knowledge gaps of the study;
1. Whether camel feeds, camel milk marketing and stftecture, camel breeds and
camel extension services affect camel milk proauncti
2. Whether the camel keepers and the camel milk waseHrhelp groups of Anolei,
Tawakal and Defe in Isiolo Central feed the abower fvariables affect camel
milk production.
3. There is need for the study to find out whether ftha variables affect camel

milk production in Isiolo Central and other parfstee world.

2.11 Summary

The camel feeds discussed included camel foddensylary matter intake, watering
frequency, rangeland utilization strategies by @astcamel herders and supplementary
feeds of camels. Camel milk marketing and infragtrte covered included camel milk
marketing, consumption of milk and dairy produatsik transport and outlets and
milking and milk processing activities. Camel proton discussed included camel
breeds in different parts of the world, amount dlkrnproduced by different breeds and
frequency of milking and length of lactation. Intemxsion services section, benefits and
constraints were discussed. The chapter also centiagoretical framework of the study,
explanation of the variables and knowledge gapefstudy.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This chapter presents a description of the resedgslgn and the methods the researcher
used to determine the factors influencing produnctid camel milk in central division of
Isiolo district, Isiolo County in Kenya. It closeBxamined the research design that was
used to determine the factors influencing produnctb camel milk while also looking at
the individual research questions posed in theystiing participants and the instruments
that was used to collect the data, the procedunegdthering the data, and data analysis

procedures.

3.2 Resear ch Design

The research was conducted using a descriptiveegudgsign. A survey is a means of
gathering information about a particular populatlpnsampling some of its members,
usually through a system of standardized questiohs.this study, the survey was
conducted using questionnaires, focus group digmssand personal interview. The
survey methods was in the three camel milk selp hgloups (Anolei camel milk

cooperative society, Tawakal women self help grand Defe camel milk self help

group) in Isiolo district. The primary purpose dketsurvey was to elicit information,

which after evaluation, would result in a profile statistical characterization of the
population to be sampled. The questions were Ekatéhe objectives of the study which
included: - to establish how camel feeds influenamel milk production, to establish
how camel milk marketing and infrastructure inflaencamel milk production, to

establish how camel breeds influence camel milkdpcton and to establish how

extension services influence camel milk productio@entral Division of Isiolo District.

3.3 Location of the Study
The study was conducted in Burat, Mulango, LMD, @kuYare and Kulamawe which
are located in Central Division of Isiolo Distriet typical ASAL area in northern Kenya,

purposively selected for the study because of thesgmce of camel farming. The
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researcher specifically targeted three camel malik Belp groups (Anolei camel milk

cooperative society, Tawakal women self help grand Defe camel milk self help

group) in Isiolo town which buys milk from the aleegtudy areas. The women groups
sell some of the milk in Isiolo from their dairiaad transport some of it to Nairobi every
morning by using public service means mainly bussslo town is the headquarters of
the County. It is a semi-arid area that experierfoeguent droughts with devastating
losses of livestock. The County has bimodal rainfattern, but unpredictable and erratic
in distribution. Long rains come in late March thgh May and short rains in November
to December, with most parts of the County havirgamannual temperatures between
24°C and 36C (Herlocker et al., 1993). Under these conditioas-fed agriculture is

unsustainable.

Isiolo County falls within three agro-climatic zane semi-arid, occupying 5% of the
area, arid, occupying 30%, and very arid, occupyib@o of the area (Sombroek et al.,
1982; 26) The County is generally flat, low lyinaips with altitudes ranging between
180 m above sea level at Lorian Swamp in the nortpart to 1000 m above sea level in
the southern part. Volcanic hills formed as a resfilvolcanic activities of the now

dormant Mt. Kenya form the western part of the Ggun

3.4 Target population of the Study

The target population of this study was 140 membécamel milk self help groups. The
population consisted of 100 members of Anolei Camék Cooperative Society, 25
members of Tawakal Women Self Help Group and 15 beesmof Defe Camel Milk Self
Help Group. Census method was used to collect pyimiata from the target population.
Census method provides a true measure of the pgapulzecause it eliminates sampling

errors.
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Table 3.1 shows target population of the study.
Table 3.1 Target population of the Study

Retailer Group No. of Members

Anolei Camel Milk Cooperative Society 100

Tawakal Women Self Help Group 25
Defe Camel Milk Self Help Group 15
Total 140

Source: Anolei, Tawakal and Defe Women Self Help Groups

3.5 Sample size and sampling procedures

This study used census and all members of the taeel milk women self help groups
used. First a purposive sampling was used to séledhree camel milk self help groups
(Anolei camel milk cooperative society, Tawakal wamself help group and Defe camel
milk self help group) for the study due to the @uderistic of the groups. Then a census
was carried out on the three milk camel milk safphgroups. The census survey used
guestionnaires, interviews and focus group disomssito collect data from the milk
camel milk self help groups. A total sample of Ié8pondents was used in the study
(Table 3.1).

3.6 Data Collection Instrument and procedures

A questionnaire was used to collect data. A questge was chosen since it is a useful
tool for standardizedatacollection especially when each respondent is texpmsed to
the samequestions and the samgstem of coding responses. The aim here is ttotry
ensure that differences in responses to questi@ams be interpreted as reflecting
differences among respondents, rather than diffe®m the processes that produced the

answers.

The other technique which was used to collect dat@cus groups. This is necessary
because focus groups combine elements of bothviet@ng and participant observation.

The focus group session is, indeed, an intervi@wardiscussion group, problem-solving
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session, or decision-making group. At the same ,tifbeus groups are useful in
capitalizing on group dynamics. The hallmark ofusgroups is the explicit use of the
group interaction to generate data and insights Wauld be unlikely to emerge
otherwise. The focus groups consisted of gatheoing2 people from the cooperative
societies because they share some characteristegant to the evaluation of factors
influencing production of camel milk in central @iwn of Isiolo district. Finally,
personal interviews a schedule was used to calletet from three officials of the camel
milk self help groups, one from each group. Theaesher included the officials because
he has the assumption that they have meaningfatnrdtion that could improve the
success of the study. Such in-person interviewerathan a paper and pencil survey, is
important when interpersonal contact is likely ielg more accurate information and

when opportunities for follow up of interesting corants are desired.

3.7 Validity of theresearch instrument

Validity is a measure of how well a test measurbatvis supposed to measures. (Kombo
Tromp (2006) and the instruments were piloted st agve the respondents a chance to
point out any ambiguities. The researcher requeshked supervisor to check the
instruments for contents and he made suggestiahs@nments which were very useful
to the researcher. Twenty questionnaires wereildiséd to the three women camel milk
groups to identify any ambiguity.

3.8 Reliability of theresearch instrument

Reliability is a measure of how consistent the lteduom a test are (Kombo and Tromp

(2006)). It's the repeatability of a research measient. In this study Cronbach's Alpha

was used to compute correlation values among thpornses of the questions of the

guestionnaire. Cronbach's alpha splits all thearsps of a questionnaire and computes
correlation values for them all. In the end, thenpater output generates one number for
Cronbach's alpha and just like a correlation coeffit, the closer the Cronbach's alpha
value it is to one, the higher the reliability estite of the research instrument. It is

important to note that reliability is not measuriéds estimated.
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The primary purpose of Cronbach’s alpha is to mtevan indicator of the internal

reliability or consistency of items in a multipleein scale or index (Vogt, 1999). For
scales, higher levels of a reliability coefficieare associated with lower random error
and greater measurement of the true score. Sinisehésed on the number of items
included in the scale, reliability will increasethg number of items increases. Reliability
coefficient values greater than (or equal to) @& generally accepted as indicative of a

reliable scale, while those less than 0.7 are gdligarot considered a reliable scale.

3.9 Data Analysis M ethods

The data obtained from the questionnaires was dethpcoded and entered into a
computer spreadsheet. The data was cleaned ta detedata entry errors and response
errors. Data analysis was done using statisticekaoge for social sciences version 17 for
windows. Descriptive statistics was used especiaiflyqualitative data and inferential
statistics performed on quantitative data. Theifige presented percentages, means and

frequencies in tables.

3.10 Ethical Issues

Ethical considerations in research can be defiseshauring that the researcher conforms
to the standards of conduct of the authoritiehendrea of research. Examples of ethical
issues that may arise are voluntary participatiorespondents, deception to participants,
anonymity and confidentiality of information giveanalysis and reporting, harm or
danger to participants and any other professiondé of ethics expected. To ensure that
the research was done in an ethical manner acgprttinthe expectations of all
authorities, the researcher first obtained an thtotory letter from the University of
Nairobi to collect data from camel milk self helpgps in Isiolo district. The researcher
has a moral obligation to treat the sensitive im@ation with utmost decorum. The
researcher informed the respondents that the mstts being administered was for
research purposes only. For those respondentswene reluctant to disclose some
information, the researcher reassured such resptsdbat the information will be

treated with confidentiality.
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3.11 Operationalization of Variables

Operationalization is the process of defining Valea into measurable factors. It consists
of identification of variables and measurement pdawce for each variable. This
operationalization framework identifies the variousiables which will be measured in

the study as shown in table 3.1.

37



Table 3.1 shows the operationalization of variables

Table 3.1: Operationalization of Variables

Objectives Variables Indicators M easur ement Measurem | Data

I ndependent ent scale Analysis
To establish how camel Camel Feeds Type of camel grazing « Type of grazing season| Nominal Descriptive
feeds influence camel milk| availability practiced * Type and amount of
production in Central Sources and types of supplement
Division of Isiolo District. supplements and concentratess Distance to watering

Source of water point

To establish how camel Camel Milk Market places for camel milk [« Name and number of | Nominal Descriptive
milk marketing and Marketing Means of milk transport markets
infrastructure influence and Factors to consider before e Types of transport-
camel milk production in | Infrastructure vehicle, footing

Central Division of Isiolo
District

choosing camel milk markets
Market factors eg camel milk
prices and demand, market
distance.

Camel milk equipments eg
milk cans, freezers, coolers a

milk testing equipments.

Milk prices
Name and number of

cooling equipments
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Objectives Variables Indicators M easur ement Measurem | Data
I ndependent ent scale Analysis
To determine how camel | Camel Breeds « Types of breeds * Name of breeds Nominal Descriptive
breeds influence camel milk Breeding techniques practicege Name of breeding
production in Central eg A.l, Bull mating techniques eg A.1, bull
Division of Isiolo District. Practices of changing breeds|  mating
» Sources of breeds- local,
external
To determine how extensigrExtension Common camel diseases » Type of camel diseases| Ratio Descriptive
services influence camel | Services Availability of veterinary + Distance to veterinary
milk production in Central services office
Division of Isiolo District. Frequency of visits by  Sources of extension
extension officers services- Government,
Sources of camel production others
information
Dependent Volume of milk produced e Amount of milk Ratio Descriptive
Camel milk produced
production e Amount of milk sold
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CHAPTER FOUR
DATA ANALYSIS, PRESENTATION AND INTERPRETATION

4.1 Introduction

The study assessed the factors influencing caml&l pnoduction in Central Isiolo District
with a case study of three camel milk women groimpssiolo County, Kenya. The first
section presents the demographic data of the regpds The second section presents data
on the influence of camel feeds on milk produciioentral Isiolo District. Third section of
the chapter presents data on the influence of cariklmarketing and infrastructure has on
production of camel milk in Central Isiolo Distridtinally the fourth section covers data on
the influence of camel breeds and extension sesvacecamel milk production in Central
Isiolo District. A total of 140 respondents wereacked; 100 from Anolei camel milk
cooperative society, 25 from Tawakal women selplggbup and 15 from Defe camel milk

self help group.

4.2 Social-economic characteristics
The study assessed the demographic data of thenaspts including gender and education
level and the data was presented in the Table@ehder) and Table 4.2 (education level).

Table 4.1 shows gender distribution of the respotsde

Table 4.1 Gender distribution of the respondents

Demographic  Study group Variable Frequency Per centage
factor
Gender Anolel Male 7 7
Female 93 93
Tawakal Male 8 32
Female 17 65.4
Defe Male 7 46.7
Female 8 53.3
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Table 4.1 shows that majority of the members efgloups are females. For Anolei, 92.6%
and 7.4% were females and males respectively; Tawék.4% and 34.6% while Defe
53.3% and 46.7% were females and males respectilVbly reveals that men are unwilling
to join the self help groups maybe because thepdsmeost of their time away with the

camels looking for pasture. Table 4.2 shows edocdével of the respondents.

Table4.2 Education Level of the respondents

Demographic Study Variable Frequency Percentage
factor group
Education level  Anolei University 0 0.0
degree
Secondary 2 2.0
Primary 33 33.0
No school at all 65 65.0
Tawakal  University 0 0.0
degree
Secondary 2 8.0
Primary 13 52.0
No school at all 10 40
Defe University 1 6.7
degree
Secondary 3 20.0
Primary 6 40.0
No school at all 5 33.3

Table (4.2) shows the education level of the redpats is wanting. 65% of the members of
Anolei cooperative society, 40% of Tawakal and 33.8f Defe never went to school.
Primary graduates consisted of 33%, 52% and 4%hef groups respectively. A few
members reached secondary level that is 2%, 8%2@%e respectively. Only one member
(6.7%) of Defe group had a university degree. Towe €ducation level of the respondents

can be attributed to the inability to access th@ises given the nature of the area (semi-
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arid) and the belief that the farming activity doésequire special skills to operate. Also the
inadequate income from the activity isn't enougheucate children to higher levels.
However, this trend is changing given the introchrctof free primary and secondary
education and the requirement by law that all chitdshould get basic education at least up
to the secondary level. The study involved 100 memnlof Anolei, 25 of Tawakal and 15

members of Defe camel milk cooperative societiepeetively.

4.3 Camel feeds
The yield of milk produced by the camels is depehaie the availability of feeds. The study
sought to find out the feeding habits commonly usgdhe camel milk producers and the

results are displayed in the Tables.

Firstly, the researcher assessed the grazing systethby the respondents and the following

information realized is as shown in the Table 4.3.

Table 4.3 Grazing system used

Demographic  Study group Variable Frequency Per centage
factor
Grazing Anole Zero grazing 1 1
system Semi-grazing O 0
Full grazing and 99 99
browsing
Tawakal Zero grazing 0 0
Semi-grazing O 0
Full grazing and 25 100
browsing
Defe Zero grazing 5 33.3
Semi-grazing 1 6.7
Full grazing and 9 60
browsing
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Table 4.3 shows that the full grazing system isnetielmingly used by the members of
Anolei and Tawakal groups comprising 99% and 10@%pectively. 60% of those in Defe
self help group also practice full grazing, 33.3%azgrazing and a mere 6.7% do zero
grazing. This results concurs well with the literat review information that pastoral
(nomadic) system which is characterized by migrattocommunal rangelands in search of
resources (especially pasture and water) is higtdgticed by camel milk producers in Isiolo
County. In the literature review it was found tiRatstoral camel herders in northern Kenya
adopt rational and goal-oriented camel managenteategies in utilizing their rangeland

environments (Farah et al., 2004).

Secondly, common feeds for the camels were alsessed and the following results
obtained as shown in Table 4.4 which shows comrmaedd for feeding camels.

Table 4.4 Common feedsfor feeding camels

Study group Common feeds Frequency Percentage

Anole Native browses (Trees and shrubs) 99 99
Others 1 1

Tawakal Native browses (Trees and shrubs) 24 96
Native grasses 1 1

Defe Native browses (Trees and shrubs) 14 93.3
Native grasses 1 6.7

Table 4.4 shows that a majority of the respondi=®d their camels on native browses (trees
and shrubs) as revealed by the 99%, 96% and 93{38€ énolei, Tawakal and Defe groups
respectively. A mere 1% from each group use najnasses to feed camels. This concurs
with the following findings in the literature rewie The camel is, by preference, a browser of
a broad spectrum of fodder plants, including trebsubs, and sometimes hard-thorny, bitter
and halophytic (salty) plants that grow naturahlythe desert and other semi-arid areas (
Field, 2003). The predominant forage species coergulty camels in northern Kenya
includeAcacig Cordia, Duosperma, Euphorhi&rewia Indigoferaand Salvadora(Onjoro,
2004).
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Field (1995) noted seasonal variations such tleasirshrubs and dwarf shrubs dominated
camel diet in wet season but the percentage of tied shrubs noticeably declined during
the dry season when most of these species shebeiffleaves. . Onjoro (2004) states that
the yield can be improve to over 10 litres per daty better feeding. Low milk production
in pastoral camel system may be due to inadequadatiy and quality forages (Onjoro,
2004).

Respondents were asked whether they grow foddeshwdan be used to feed their camels
and the following results were obtained. Table ghbws whether fodder is grown by the

women groups.

Table 4.5 Whether fodder isgrown

Study group Grow fodder Frequency Percentage
Anolel Yes 2 2

No 98 98
Tawakal Yes 0 0

No 25 100
Defe Yes 0 0

No 15 100

Table 4.5 reveals that the herdsmen depend on f&tbés probably native browses and have
no time to grow fodder since they practice nomadiaiithe members of Defe and Tawakal
groups don’t grow fodder and only 2% of those inoken do. This explains why they rely
mostly on mobile grazing system as was realizedv@b®he following was said in the
literature review. The shift from pastoral to periban camel production restricts camels to
limited feed resource base. This is particularlyent in Isiolo, northern Kenya, during dry
season and droughts where there is pressure omdsedrces forcing camel keepers to feed
their camels orkEuphorbia tirucalli (Field, 1995; Maundu and Tengnas, 2005), a suctulen
non-conventional forage for camels, whose nutritratie and its effect on milk quality is

unknown.

40



The reasons for not growing fodder were then assgessd the results tabulated in table 4.6.

Table 4.6 shows major reasons for not growing fodde

Table4.6 Major Reasons for not growing fodder

Study group  Reasonsfor not growing fodder Frequency Percentage
Anole Insufficient land 20 20
Insufficient labour 0 0
Insufficient inputs (seeds,fertilizer and casH)5 25
Insufficient information 54 54
Tawakal Insufficient land 0 0
Feed for animal is adequate 1 4
Insufficient inputs (seeds,fertilizer and cashj 20
Insufficient information 19 76
Defe Insufficient land 0 0
Insufficient labour 0 0
Insufficient inputs (seeds,fertilizer and cashg 40
Insufficient information 9 60

Table 4.6 shows that the major reasons for not gr@wodder included insufficient
information comprising 54%, 76% and 60% of Anoldiawakal and Defe groups
respectively; insufficient inputs (seeds, fertizgrd cash) comprising 25%, 20% and 40%
respectively and insufficient land with 20% resgents from the Anolei cooperative
society. This agrees with the literature reviewninich despite mounting interest in camels
and camel production research witnessed in thetvastto three decades, knowledge of
camel’s nutritional requirements to provide su#fiti information necessary for systematic
feeding for efficient and profitable productionsid! limited (Farid, 1995; Wilson, 1998).
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Table 4.7 shows whether feed supplements are boilnghtypes of feeds bought and the

reasons for buying the specified feeds.

Table4.7 Whether feed supplements are bought, the types of feeds bought and the

reasonsfor buying the specified feeds

Cooper ative society

Factor Variable Anolei Tawakal Defe
Whether Feed Frequency % Frequency % Frequency %
supplements oo 4 4 0 0 5 333
are bought
No 96 96 25 10 6 40
0
Feed Frequency % Frequency %  Frequency Op
supplements
bought Hay 4 4 0 0 5 33.3
Mineral 96 96 25 10 6 40
supplements 0
Concentrates 0 0 0 0O O 0
Reasons for For lactating 88 88 22 88 11 73.3
buying feed camels
supplements  For pregnant 6 6 2 8 O 0
most of the camels
time Other reasons 0 0 0 0O O 0
Wherefeeds Frequency % Frequency %  Frequency 94
are bought

From the farmers’ 3 3 0 0O 5 33.3
cooperatives

From private agro 79 79 19 76 6 40
vet retailers in

Isiolo

From other agro 11 11 5 20 O 0

vets
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The respondents revealed, as shown in Table 4a7 thley do buy feed supplements with
92%, 96% and 73.3 percentages of respondents frapleA Tawakal and Defe groups
respectively agreeing. Only 8%, 4% and 26.7% of tespondents from the groups

respectively disagreed.

In addition to that, the specific feeds bought e camels were identified and the results
revealed that the respondents mostly purchase ahisapplements like mineral licks for
their cattle. This is represented by 96%, 100% 40 of the Anolei, Tawakal and Defe
groups respectively. A few that is 4% and 33.3%Apnblei and Defe groups purchase hay

for their camels.

For those who buy the feeds, the study soughtnib dut the reasons feed supplements are
bought most of the time and the information asesgnted in the Table 4.9 above shows that
the feed supplements are bought mainly for lagjatamels. This is represented by 88%,
88% and 73.3% of the Anolei, Tawakal and Defe gsopnly 6% and 8% of the members
of Anolei and Defe groups buy feed supplementgpfegnant camels and none for male and

female calves.

Table 4.7shows that most feeds are bought fromag@ivagro vet retailers in Isiolo as
portrayed by 79%, 76% and 40% of the Anolei, Tawal@l Defe groups. Some of the
respondents buy camel feeds from farmers’ coopemts depicted by 33.3% of Defe group
members and 3% of Anolei group members. The re$utte study concurs with the work of
various authors in the literature review. Work aalsnusually require more energy in their
diets while milking animals require more proteina@il, 1994). The traditional camel
herdsmen rarely provide supplementary feeds tor tb@mels, other than salt (sodium
chloride) or allowing access to salty water andphytes (salty plants) (EImi, 1991; Farah
et al, 2004).

Simpkin (1995) states that supplementary feedingeoo grazing of camels would only be
worth implementing in the more arid areas, usirghlproducing animals, in locations where

supplementary fodder is locally available, and whttrere is a local market for the milk.
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When choosing supplementary feeds for camels, dgadability, its nutritive value and cost
should form the guiding principle. Supplementargddor camels can be provided in the
form of pods of certain trees, suchfsaciatrees. Other supplementary feeds can be millet,
straw, sorghum, cottonseed, hay, oats, dates drat ehergy-giving fodder (Yagil, 1994,
Wilson, 1989). According to Hashi et al. (1995) somption of low quality roughages and
total feed intake by camels can be improved witpptementary feeding. In their study,
Dereje and Uden (2005s) reported that lactatingetenon range in Eastern Ethiopia
substantially increased milk yield when suppleméntath protein or energy feeds. Table

4.8 shows water related factors.

Table4.8 Water related factors

Cooper ative society
Factor Variable Anolei Tawakal Defe

Frequency % Frequency %  Frequency %

Sour ces of Pipeline/tap 2 2 0 0O O 0
water for The nearby river 91 91 20 80 13 86.7
camels

Ponds 3 3 0 0o 2 13.3

Wells 4 4 5 20 O 0
Water Transport the water 1 1 0 0O 1 6.7
transported or i

Bring the camels 99 99 25 1014 93.3
camelstaken 0
to water
sour ces
Main water Scarcity 98 98 21 84 15 100
related .

Parasites 1 1 0 0O O 0
problem

Unhygienic/impurity 1 1 4 16 O 0
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Table 4.8 shows water related factors that infleecamel milk production in Isiolo. The
first factor assessed the sources of water usethéar(respondents’) camels. It was revealed
that 91%, 81% and 86.7% of the group members gétrwieom the nearby river. Even
though Isiolo is a semi-arid area, wells and poamsscarcely used. These water resources
are used often during dry season. Only 3%, and’d3BAnolei and Defe sometimes use
pond water while 4%, and 20% of Anolei and Tawaksg water from wells respectively.
The camels are mostly taken to the water sourcelrindk water as represented by 99%,
100% and 93.3% of the group members of Anolei, kalvand Defe respectively.

In addition to that, it was also revealed that citarof water is the main water related
problem experienced by the camel milk producerss Was depicted by 98%, 100% and
93.3% of the group members of the respondents cagply. Isiolo District is served mainly
by three perennial rivers namely Ewaso Nyiro thatirg into Lorian swamp, Isiolo River
that originates from Mt. Kenya, and the Bisanadit thrains into River Tana. That explains
why the camel milk producers mainly depend on neakers as source of water. However,
the district’'s climate is hot and dry and expergntwo rainy seasons throughout the year.
The long (around 9 hours) sunshine leads to higipenation rate hence rendering the area
unsuitable for agriculture. But most farmers us@gation schemes found along the rivers.
Strategic damming therefore needs to be done duodve water problems in the area hence
increase productivity of the land and other agtigal produce including camel milk.
Camels producing milk have a need for large quastif water (milk is about 90% water)

(Wilson, 1998) and hence water is an importantirequent in camels.
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4.4 Camel milk marketing

Camel milk production is an income generating atgtito the producers as most of them
depend on it as their source of daily bread. Tlsearcher therefore sought to unearth the
factors affecting marketing of camel milk and tleldwing results were obtained in table
4.9.

Table 4.9 Marketing factorsthat influence camel milk marketing

Cooper ative society
Factor Variable Anolei Tawakal Defe

Frequency %  Frequency % Frequency %

Demand of Yes 100 10 25 10 13 86.
camel milk 0 0 7
No 0 0 0 0O 2 13.
3
Purchasersof To individuals 12 12 2 8 6 40
camel milk
To caterers 29 29 3 123 20
To retailers 59 59 20 806 40
To others 0 0 0 0O O 0
Milk Price of milk per 78 78 14 56 6 40
marketing out litre
let selection Distance of 0 0 0 0 3 20
Criterion market for milk
Market reliability 20 20 11 446 40
Long term 1 1 0 0O O 0
contract
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Table 4.9 shows that the demand for camel milk high as revealed by 100% of the
respondents from both Anolei and Tawakal groups &h@% of the Defe group members.
Only 13.3% of Defe group members did not accepts €an be attributed to the economic,
nutritional and cultural benefits of camel milk drwtion. As a drought resistant animal,
people in dry areas take advantage of the situatideeep camels in addition to the believe
that the animal produces milk high in nutrients atmsest to human milk. Also the high
demand can be associated with the decrease incom&umption within households during
the dry season due primarily to lack of feed resesirand general decline in the nutrition
health of lactating animals. Camels are therefonportant for household food security

because the lactation period extends longer irgaltit season.

Camel milk purchasers were found mainly to be latsias depicted by 59%, 80% and 40%
of the respondents from Anolei, Tawakal and Defeugs respectively. Some farmers sell
camel milk to caterers (29%, 12% and 40%) respelgtiand few to individuals. This is
because most individuals buy the milk from theilets who buy from the farmers in large
guantities. The retailers also transport camel migkbuses to urban and peri-urban centres.
The assessment of the criterion mostly used ircsetemilk marketing out let revealed that

camel milk farmers used price of milk per litre.

This is shown by the 78%, 56% and 40% of the redeots from Anolei, Tawakal and Defe
groups respectively. Others, 20%, 44% and 40%eftoups’ members, rely on the market
reliability as their market out let selection crige They select reliable suppliers to sell the
camel milk probably on their behalf or at reasorai#gotiation price as they have little time
to reach consumers far away in urban areas tosa#ssis demand. However, as stated in the
literature review where there is access to maidatying is preferred to meat production
since it makes more efficient use of feed resoumss provides regular income to the

producer (De Leeuw, 1999).
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Marketing also has its own challenges and the staght to find out some of the major
problems experienced in marketing of camel milke Tata is displayed in the tables below.

Table 4.10 shows whether milk marketing problemsehzeen experienced at any period.

Table 4.10 whether milk marketing problems have been experienced at any period

Cooper ative society
Factor Variable Anolei Tawakal Defe

Frequency % Frequency % Frequency %

Ever Yes 100 100 25 100 15 100
experienced "N 0 0 o0 0 0 0
Marketing
problem
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All the respondents, as shown in the above taldmitted that they experience marketing

problems. The study therefore assessed some oh#ilenges the milk marketing producers

go through and the results were as shown in tHe tabl.

Table 4.11 Challenges faced in the marketing of camel milk

Study Challengesfaced in Most | mportant L east
group marketing Frequency % Important
Frequency %

Anolei Inadequate transport means 56 56 6 6
Poor roads 8 8 15 15
Lack of cooling facilities 25 25 15 15
No organized market or links10 10 2 2
Lack of capacity building 1 62 62

Tawakal Inadequate transport means 1 8 32
Poor roads 1 10 40
Lack of cooling facilities 17 68 0
No organized market or linksO 0 2
Lack of capacity building 6 24 5 20

Defe Inadequate transport means 3 20 3 20
Poor roads 1 6.7 4 26.7
Lack of cooling facilities 9 60 0 0
No organized market or linksO 0 0 0
Lack of capacity building 2 13.3 8 53.3

The challenges were ranked from the most importanthe least important and the

importance varied to some extent among the grolgsakal (68%) and Defe (60%) groups

classified the lack of cooling facilities as thaeiain important challenge. This is due to the

nature of milk that is it his highly perishable acah easily spoil unless it is converted to

other products. This is also the reason why abigiaarketing out let is chosen to supply

milk. This is supported by the following findings the literature review.
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The scattered nature of the production units, e gommunication system, and the low
rate of urbanization and low infrastructure of rofadilities may also not warrant the
establishment of processing plants (IPS, 2000).a8tgral community depends mainly on
milk and milk products for its survival and therefpthese items are not perceived to be for
commercial purposes. Thus it's only the househwlds are in a walking distance from the

urban centers who sell milk and milk products teamr consumers (IPS, 2000).

The method used to deliver milk and means of trarggsed to transport milk tor sale most

of the time were also assessed and the resultitabas shown in table 4.12.

Table4.12 Milk delivery methods and transport means used in the sale of camel milk

Cooper ative society

Factor Variable Anolei% Tawakal% Defe%
Milk delivery Delivery by 87 87 17 68 11 73.3
method family member
Collected by O 0 0 0 0 0
cooperative
society
Collected by 13 13 8 32 4 26.7
consumers  or
purchasers
Means of Public transport 92 92 16 64 12 80
transport used (matatus/ buses)
in milk sale Private 6 6 3 12 3 20
transport
Traveling on 1 1 0 0 0 0
foot
Using pack 1 1 6 24 0 0
animals

Table 4.12 reveals that the main deliver methoeésl tig deliver milk for sale was the use of
family members. This was specified by 87%, 68% aB@% of the members from Anolei,
Tawakal and Defe groups respectively. Other (13%% 3and 26.7% respectively)

respondents specified that milk is collected bystoners or other purchasers.
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The main means of transport used in transportirl foii sale was public transport (matatus/
buses) as they comprised of 92%, 64% and 80% ofesgondents from Anolei, Tawakal
and Defe groups respectively. This is because thdiq transport means are readily
available and are quite cheap and fast. Privatesp@t is scarcely used and is represented
by 6%, 12% and 20% respectively. Only one persavets on foot and another respondent
uses pack animals such as donkey carts both belpngiAnolei cooperative society. This
concurs with literature review in which the infornmaarket involves direct delivery of fresh
milk by producers to consumers in the immediatgmeaorhood and sales to itinerant traders
or individuals in nearby towns (Siegefreid, 200Lhe differences in distance to different

milk market places affect the price of milk (KurQ04).
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4.5 Camel milk production performance

The camel milk production performance factors wessessed and the results are shown in

Table 4.13 which shows number of times camels alleethper day, the milk produced per

camel per day on average and the months of lantatio

Table 4.13 Number of times camels are milked per day, the milk produced per camel

per day on average and the months of lactation

Cooper ative society

Factor Variable Anolel Tawakal Defe
Frequency % Frequency % Frequency %
Number of  Morning only 0 0 O 0 O 0
times Morning and 82 8 20 8 8 53.
camelsare  evening 2 0 3
milked per  “Morning, mid day 18 1 5 2 7 46.
day and evening 8 0 7
Milk Less than 1 litre 0 0O O 0 O 0
produced
per camel 1-5 litres 20 2 8 3 2 13.
per day on 0 2 3
the average 6-10 litres 68 6 15 6 10 66.
8 0 7
More than 10 litres 12 12 8 3 20
2
Monthsof  1-3 months 0 0O O 0 3 20
lactation
4-6 months 10 13 1 3 20
0 2
7-9 months 81 8 22 8 7 46.
1 8 7
10 and above 9 9 0 0 2 13.
3

Table 4.13 above shows that most of the time, canlige other cattle (for instance cows),

are milked in the morning and evening. This wapoesed to by 82%, 80% and 53.3% of

Anolei,Tawakal and Defe society members. Few fasnmeitk their camels thrice (morning,

midday and evening) a day. This explains why theydpce quite large amounts of milk.
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The milk produced per camel per day ranges frond @tdes. This was highlighted by 68%,
60% and 66.7% of the Anolei, Tawakal and Defe worgesups. Some camels produce
about 1-5 litres of milk each per day as represkrtg 20%, 32% and 13.3% of the
respondents respectively. A few camels produce rtttar 10 litres. The milk production
varies with seasonality which affect feeds avaligband the lactation period. The lactation
months were around 7-9 months as specified by &% and 46.7% of the responses from
the groups above respectively. Few animals hadtiact periods of about 4-6 months and
10 months and above.

This is supported by the following findings in thierature review. It is estimated that the
Kenyan camel population is capable of producingvben 340 and 350 million litres of milk
(Faye, 2007; Akweya et al., 2010) and 10,000 torfieseat a year (Faye, 2007). In Russia
milking capabilities of the Bactrian, the dromedaaynd the hybrid of these two types of
camels were examined (Kheraskov, 1955, 1961, 196&kosa & Shokin, 1964;
Dzhumagulov, 1976). The dromedary gave more midntthe Bactrian or the hybrids. In
one of the very few long-term studies covering falitation periods, Bekele et al. (2002)
demonstrated the potential of camels as dairy deimander traditional pastoral
management. Seasonal variations in camel milk mtoolu are high ( Bekele et al., 2002;
Muliro, 2007). A number of factors influence milkgauction and may be responsible for
the large differences in the reported figures. €Hastors include: feed quantity and quality,
breed, climate, watering frequency, stage of lamtaand frequency of milking ( Ramet,
2001; Bekele et al., 2002; Farah, 2004). ). Camedsusually milked twice a day — morning
and evening; however, if the need arises they eamitked every 2 — 3 hours (Farah et al.,
2004).

Bekele et al. (2002) reported the number of milkipgr day ranged from 1 to 4 for camels
under traditional pastoral management. Wernery 8ates that camels must be milked 4
to 6 times a day to gain optimal milk yield. Altrghuthere are fewer long-term studies
covering full lactation period, it is widely recaged that, in absolute terms, the camel
produces more milk and for a longer period of tima&n other livestock species under harsh

environmental conditions (Farah et al., 2007). Ager daily milk yield of the Somali breed
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camels is reported to range from 5 to 8 litres @elet al., 2002; Farah, 2004; Farah et al.,
2004). Under exceptionally favourable conditionsm@li camels can potentially produce
more than 15 litres of milk a day during the pedkileir lactation (Farah et al., 2004).
Ramet (2001) had also reported that under moresite systems camels can yield up to 12
to 20 litres a day. The constraints influencing eamilk production were assessed and the

results displayed in the table 4.14.

Table 4.14 Constraintsinfluencing camel milk production

Constraints Most | mportant L east | mportant

Study Frequency % Frequency %

group

Anolei Feed shortage 15 15 2 2
High feed prices 1 1 32 32
Diseases and parasites 50 50 2 2
High medicament costs 4 4 26 26
Shortage of land for grazing2 2 4 4
Lack of capital 2 2 17 17
Lack of market for milk 26 26 3 3
Inefficient breeding 0 0 14 14
services

Tawakal Feed shortage 0 0 1 4
High feed prices 0 0 5 20
Diseases and parasites 15 60 0 0
High medicament costs 0 0 5 20
Shortage of land for grazing0 0 4 16
Lack of capital 1 4 7 28
Lack of market for milk 9 36 0 0
Inefficient breeding 0 0 3 12
services

Defe Feed shortage 0 0 3 20
High feed prices 0 0 0 0
Diseases and parasites 7 46.7 0 0
High medicament costs 4 26.7 1 6.7
Shortage of land for grazing0 0 1 6.7
Lack of capital 0 0 8 53.3
Lack of market for milk 4 26.7 1 6.7
Inefficient breeding 0 0 1 6.7

services
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Table 4.14 shows that the most important conssaimfiluencing camel milk production
were varied among the respondents from the threepgr The most important constraint
specified by the respondents was diseases andtpardghis is a big threat to camels in the
area. This was specified by 50%, 60% and 46.7% @fAnolei, Tawakal and Defe groups
respectively. Lack of market for milk is anothemstraint influencing the production of

milk.

This was specified by 26%, 36% and 26.7% of thaignmembers of Anolei. Tawakal and
Defe societies. ). The constraints of marketingupported by the following findings in the
literature review. Only about 12% of the Kenyameamilk is marketed, the bulk of which
is sold in raw form to rural consumers (10%) andly d?o reaches the urban consumers
(Akweya et al., 2010).

The same authors state that from the remaining (BBR6) that does not reach the market,
38% is directly used by camel keeping householdk thrir herders as part of their food
requirements and the remaining 50% (or 170 millitnes) goes to waste. Muliro (2007)
also states that during the rainy season, mucheo$tirplus camel milk goes to waste. There
is, therefore, a great opportunity for commercati@an and enhanced incomes for camel
keeping pastoral communities (Muliro, 2007; Akweyaal., 2010). In Isiolo milk marketing
system is not well developed (Ahmed al., 2003) especially, market access in pastoral

production system is a critical factor (Tsehay, 200
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4.6 Camel breeds
Table 4.15 shows camel breeds kept by the womarpgro
Table 4.15 Types of camel breeds kept

Cooper ative society
Factor Variable Anolei Tawakal Defe

Frequency % Frequency % Frequency %

Type of camels Local/ indigenous 99 99 25 100 15 100

Cross breeds 0 0O O 0 0 0

Exotic breed 1 1 O 0 0 0
Breed that Local/ indigenous 42 42 6 24 9 60
produces most Cross breeds 3 3 2 8 0 0
milk Exotic breed 55 55 17 68 6 40
Typesof camels  Single humped 99 99 25 100 15 100
kept Double humped 1 1 0 0 0 0
Reasons They produce 60 60 12 48 9 60

higher amount of

milk

They produce 2 2 0 0 1 6.7

calves faster

They grow better 3 3 0 0 0 0

and faster

They are easyto 8 8 1 4 0 0

manage

They are more 26 26 12 48 5 33.3

resistant to

diseases

Table 4.15 shows that most (99%, 100% and 100%ekcamik producers of the Anolei,
Tawakal and Defe group members respectively ptetai/ indigenous breed as opposed to
other breeds. This is due to claims that the diheeds especially the exotic and crossbreeds

are susceptible to diseases.

56



The exotic breed is also quite expensive to maintdiowever, the exotic breeds produce
more milk as specified by 55%, 68% of the Anoled arawakal group members. Local/
indigenous breed also produce more milk than cressls as 42%, and 24% of the
respondents from Anolei and Tawakal groups indatatéontrary to that, 60% of Defe

groups’ members specified that the exotic breedywres more milk than other breeds. This

was closely followed by the exotic at 40%.

Majority of the respondents reported that singlezpad camels are kept mainly because
they produce higher amounts of milk. They (26%, 48f@ 33.3% of the respondents
respectively) also indicated that the single-humgetiels are more resistant to diseases.

The single-humped camel grows a thick-coat of hamce better suited to cooler climates
than double humped. Table 4.16 which shows thedmgdechniques, reason for the chosen
breeding technique, reason for not using artifitiededing methods and the criterion of

camel disposal.
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Table 4.16 The breeding techniques, reason for the chosen breeding technique, reason

for not using artificial breeding methods and the criterion of camel disposal.

Cooperative society

Factor Variable Anolei Tawakal Defe
Frequency % Frequency % Frequency %

Breeding Artificial 1 1 O 0 3 20
techniques insemination

Natural mating 99 99 25 1012 80

0

Reasons for Have do have accessl 10 O 0O 3 100
using Al to Al services 0

Its simpler than 0 0O O 0O O 0

raising a male camel

It is more 0 0 0 0O O 0

economical than a

male camel

| do not have a male 0 0O O 0O O 0

camel for mating
Reasons for | have no access to 69 69 18 72 7 46.7
not using Al Al services

Al service efficiency 1 1 1 4 0 0

not good

Cultural reasons 2 2 0 0o 2 13.3

| have a male camel 27 27 5 20 3 20
Criterionused Old age 78 78 24 96 11 73.3
to select Sickness 3 3 1 4 0 0
camelsto Low milk 10 10 O 0O 4 26.7
dispose off production

Infertility 9 9 O 0O O 0

Table 4.16 shows that the mostly used breedingntquk is Natural process at 99%(99
respondents of Anolei), 100% (25 respondents of akaly and 80% ( 12 respondents of
Defe ) cooperatives .Artificial method of breedilsgnot commonly used with negligible
percentage of 1%,0% and 20% for Anolei ,Tawakal @até cooperatives respectively.
Secondly table 4.16 indicates the reason for ugingor the camel farmers who opt for
artificial breeding techniques. A majority of tharmers don’'t have access to Al services

hence it explains why most of the entries in thevattable is 0%.
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Thirdly table 4.16 shows that most of the farm#os’t use the Al services because they
lack access to the services at more than 50% ofhtiee cooperatives, others don’t use it
because they feel it is culturally out of place #amtly for a reason that they own the male

camels.

It is also clear from the above table that the nwaiterion for the disposal of the animal on
the higher benchmark for disposal is taken by @jel at 78%, 96% and 73.3% for the three
cooperative Anolei, Tawakal and Defe cooperativespectively. Table 4.17 shows most

common camel diseases.

Table4.17 Most common camel diseases

Cooper ative society

Factor Variable Anolei Tawakal Defe
Frequency % Frequency % Frequency %
M ost Trypanosomias 52 52 7 28 4 26.7
common is
camel Camel pox 3 3 1 4 2 13.3
diseases Swollen glands 18 18 7 28 2 13.3
Tick 1 1 0 0 2 13.3
infestation
Mastitis 19 19 5 20 1 6.7
Gastro 1 1 0 0 3 20
intestinal
Anthrax 5 5 0 0 0 0
Respiratory 1 1 5 20 1 0.1
infection

Table 4.17 also shows that the most prevalent caiisebses are Trypanosomiasis for the
three camel societies. Anolei recorded 52%, Tawd#o and Defe about 27% of

Trypanosomiasis.
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This was followed by Mastitis at 19% for Anolei, 20 for Tawakal and 07% for Defe. It
was also noted that swollen glands are also comehd®% in Anolei,19% in Tawakal and
about 13 % in Defe.

Generally, Anthrax is the least concern for Pa$gigaaccording to the study as Anolei
recorded 5% prevalence while Tawakal and Defe lmaohecidence of anthrax reported. The
problem of camel diseases is supported by therfgedof the following two authors. Poorly
fed Camels have low disease resistance, fertilibplems, partly because the Camel health

care system relies heavily on veterinary measurdsarvices.

Moreover, poor grazing management systems contmaause high mortality and morbidity
(e.g. internal parasites), many of the diseasestrnts which affect supply are also a
consequence of the non-technical constraints, xamgle, insufficient money to purchase
drugs or vaccines (lbrahim and Olaloku, 2002). @ohbf livestock brought from varies
localities through the use of communal pastures\aatbring as well as marketing places
play an important role in the transmission of ecomally significant infectious and parasite
diseases. Such livestock movements could be theeaaiudirect or indirect transmission of

varies economically important camel diseases (Zin2804).
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Table 4.18 shows frequency of Awareness of vetgyigarvices.

Table 4.18 Frequency of Awareness of veterinary services

Cooperative society

Factor Variable Anolei Tawakal Defe
Frequency % Frequency % Frequency 094

Awarenessof  Yes 46 46 23 92 12 80
veterinary No 54 54 2 8 3
officer
Number of Never visited 19 19 7 28 2 20
timesvisited Once a month 1 1 0 0 2 13.3
by veterinary  Once in three 0 0 0 0 3 13.3
officer months

Once in six 12 12 2 8 1 20

months

Once in a year 14 14 14 56 5 6.7
Sour ce of Radio 7 7 7 28 O 33.3
information Newspaper 0 0O O 0 0 0
on camel From farmers 43 43 O 0 0 0
production Association

None 5 5 2 8 3 0
Usage of Yes 97 97 25 100 9 60
traditional No 3 3 0 0 6 40
herbal
remedies
Reason for Veterinary 62 62 15 60 9 60
herbal services are not
remedies available

Veterinary costs 30 30 9 36 6 40

are high

Veterinary 7 7 1 4 0 0

medicaments are

not efficient

The Table 4.18 shows that 54% of the Anolei farmams not aware of the veterinary
extension officers in Isiolo while a sharp contrasawareness of 92% and 80% of Tawakal
and Defe farmers respectively are aware of the karaterinary extension officers.

Interestingly the farmers are never visited by ¢léension officers.19%, 28% and 20% of

Anolei, Tawakal and Defe cooperatives respectivelgre never visited out of the
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farmers(46%) who are aware of the camel veterin#igers. It is also evident that the major
source of information on camel dairy productionfrem farmers association registered at
43% for Anolei.

Radio is seen as second source of information avitajority from Defe cooperative 33.3%
and 28% by Tawakal. When it comes to camel medioadi higher percentage of farmers
rely on herbal remedies at 97%, 100% and 60% fer Amolei, Tawakal and Defe
cooperatives respectively. Most of the farmerdguréhe herbal remedies just because the
veterinary services are not available that is pged by 62%, 60% and 60% of the Anolei,
Tawakal and Defe respondents respectively. In itezature review it was found that
Government veterinary staffs are few in number aadnot cover such a vast area to
adequately address the veterinary needs of livkesteepers. Besides Government staffs
need adequate mobile facilities, for which curngeriie Government does not have the

capacity to provide (Tafesse, 2001).
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Table 4.19 shows frequency of utilization of vetary services.

Table 4.19 Frequency of utilization of veterinary services

Cooper ative society

Factor Variable Anolei Tawakal Defe
Frequency %  Frequency % Frequen 0Op
cy
Do you use Yes 53 53 20 80 12 80
veterinary No 44 44 5 20 3 20
services
Wheredoyou Government 8 8 9 36 8 53.
get veterinary veterinarians. 3
services Private 28 28 4 16 1 6.7
Veterinarians.
Animal Health 0 0O O 0 1 6.7
Assistants
NGOs Extension 20 20 7 28 2 13.
Services. 3
Others 0 0O O 0 0 0
Haveyou lost Yes 65 65 17 68 12 80
your camel No 35 35 8 32 3 20
dueto
drought
Initial Less than 5% 54 54 15 60 9 60
percentageof Between 5% -9 9 1 4 3 20
camel which 109
died Between 10% - 1 1 1 4 0 0
25%
Between 25% -2 2 0 0 0 0
50%
Greater than 0 0O O 0 0 0
50%

Table 4.19 shows that when it comes to use of ¢herwnary services 53% of Anolei, 80% of

Tawakal and 80% of Defe uses the veterinary sesviekgher margins of farmers from

Anolei don't use the veterinary services at 44%e Thajor providers of the veterinary

services for the farmers are the private veteriremyg the government. Anolei farmers

mainly access the services from private veterisaate28% followed closely by NGO service
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providers. For Tawakal and Defe farmers they mgjogteive their veterinary services from

the government at 36% and 53.3% respectively.

The camel loss by drought that is drought contabu65%, 68% and 80% of Anolei,
Tawakal and Defe camel loss to farmers respectiviglys shows that most of the farmers
have at a time lost their camel as a result of glhhbuAlthough the number of camels lost as a
result of drought according to the farmers standtess than 5% of the farmers camel
population across the divide an indication that elanare generally drought resistant or the
species reared by the three categories of farnrersalale to inhibit the extreme climate

conditions.
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CHAPTER FIVE
SUMMARY OF FINDINGS, DISCUSSION, CONCLUSIONS AND
RECOMMENDATIONS

5.1 Introduction

This chapter presents the summary of the findirighe study, discussion, conclusions and
recommendations arrived at. The study assessedfaitters influencing camel milk
production in Central Division of Isiolo Districtt established how camel feeds influence
camel milk production; how camel milk marketing anéfastructure influence camel milk
production and how camel breeds influence camek mribduction in Central Isiolo. The
study also examined how extension services inflaeceemel milk production in Central
Isiolo District. It sought to find ways through whi camel milk production can be improved
to benefit the farmers and other stakeholders. &tgms for further studies are also

considered.

5.2 Summary of Findings
The summary covers findings on camel feeds, cami marketing and infrastructure,

camel breeds and extension services.

5.2.1 Camedl feeds
The study found that majority of the camel milk gwoers use full grazing and browsing as
their main grazing system. The most common feeddeding camels were native browses

(Trees and shrubs).

It was also revealed that most of the farmers dgniw fodder because of insufficient
information and insufficient rains. For few who grdodder, the mostly grown fodder

forage is grass.

Camel milk farmers do buy feed supplements forrtbamels. The main feed supplement
bought was found to be mineral supplements likeenaihlicks. These feed supplements are

bought most of the time for lactating camels. Sdanmers buy them for pregnant camels. It
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was also revealed that the feed supplements arghbdrom private agro vet retailers in

Isiolo.

The study revealed that the main source of watecdmels was the nearby river. Wells were
also used sparingly. It was found that the farnbensg the camels to the rivers. In addition

to that, water scarcity was found to be the maitemelated problem in the area.

5.2.2 Camel milk marketing and infrastructure

The study found that there is high demand for cam#{ among the consumers. The milk
produced was sold mostly to retailers and somendoviduals. Price of milk per litre was
used mainly as the milk marketing out let selectioiterion while market reliability also
determined the criterion used to some extent. €spandents also admitted to experiencing
problems while marketing their product (milk). Thest important problem experienced

was the lack of cooling facilities.

It was also revealed that the main means of trahged in transporting milk for sale was
public transport which includes the use of matatnd buses. In addition to that, the milk

was delivered mostly by family members to the marke

5.2.3 Camel breeds
The study found that the farmers mostly keep lacaligenous breeds. The respondents then
mentioned that the exotic breeds produce most evin though some argued that the local

breeds do.

It was also revealed that the type of camel kepiteéssingle humped camel. The main reason
for keeping the single humped camel was becausedhels produce higher amounts of

milk.

Furthermore, it was found that the breeding tealmigsed mostly was natural mating reason
being that most of the farmers don’t have accesartificial insemination services. Many

farmers who don’t use the Al services indicated thay have no access to the services and
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some have male camels. It was also revealed tHaagd was the main criterion considered

in selecting camel to dispose off in relation tedating.

5.2.4 Extension services

The study found out that the most common cameladise or health complications were
Tripanosomiasis, swollen glands/ Haemorrhagic saptnia, mastitis and respiratory
infection and Pneumonia. A large number of the sadpnts were not aware of the presence
of veterinary extension officers in Isiolo althoutife ones who knew of their presence were
never visited. The farmers who didn’t know aboué tbresence of veterinary officers
indicated that they get information on camel dairgduction from the farmers’ cooperatives

associations and some obtained it from the radio.

It was also realized that most of the farmers usaditional or herbal remedies for their
camels because veterinary services were not alail&be population studied showed that
most of them don’t use veterinary services butféve who use this service accessed the

service from private veterinarians closely follonwsdgovernment veterinarians.

Furthermore, the respondents mentioned that arageef 71 calves, 17 heifers, 36 milking
camels and 45 male camels were lost annually asudt rof diseases. It was then found that
camels were also lost as a result of drought agthdbe death percentage was less than 5%

of the farmers’ herd.

Finally, the respondents suggested that some wayghich camel loss could be reduced.
These included controlling diseases, providing ghowatering points for animals, curb
insecurity (camel rustling), availing veterinarynsees to the farmers and providing

insurance services.

67



5.3 Discussion of theresults

A discussion of the findings is given.

5.3.1 Camedl feeds

The study found that full grazing and browsing were mostly used grazing systems with
native browses as the main feeds. They purchadestggplements mostly in form of mineral

supplements and licks for their lactating and peggrcamels.

The study also found that the main source of whierthe camels was from the nearby
rivers. Wells were used sparingly. However, durlng spell, wells are mostly used as the
rivers dry up. The camels were mostly taken torthers for watering. The farmers being

nomads move with their cattle from one place tatlaeoin such of feeds and water.

The results above concur with a previous reportigldi 2005) that the camel is, by

preference, a browser of a broad spectrum of foqdkemts, including trees, shrubs, and
sometimes hard-thorny, bitter and halophytic (3gbtants that grow naturally in the desert
and other semi-arid areas. Isiolo is a semi-argh @00 and most of the farmers don’t have
their own land hence use the communal rangelargtape their cattle. This is contrary to

other cattle types like cows which are selectivdewprazing.

5.3.2 Camel milk marketing

The study found that the farmers mostly use retite supply the camel milk to the

environs and beyond. The main distribution charum#d therefore is Farmer-Retailer-
Consumer. The retailers bridge the gap betweenbtlsy nomads and the camel milk
customers and the main means of transport usedulalg transport involving the use of

matatus and buses to deliver camel milk to urbahpami-urban consumers. It was revealed
that demand for camel milk was on high and this lbamattributed to the nutritional and

medicinal value of the milk.
The results coincide with leading scientists atKeaya Medical Research Institute (KEMRI

2007) who detected a protein similar to insulinte milk in Kenya and Germany a few

years ago. According to 2007 figures, Kenya hags &venillion diabetics. Clinical trials
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carried out by KEMRI in Nairobi have also showntth#erculosis patients enjoy a quick

recovery rate after consuming camel meat and milk.

5.3.3 Camel breeds

The study findings revealed that local/ indigentwseds which includes Somali, Rendie/
Gabra and Turkana are mostly kept by the farmermlynaue to their belief that they
produce more milk. The single-humped (dromedaryheda were the main camel breeds
kept.

These results concur with a similar study in Russiamilking capabilities of the Bactrian
camel, the dromedary camel and the hybrid of the hweeds of camels which were
examined (Kheraskov, 1955, 1961, 1965; Lakosa &kBhdl964; Dzhumagulov, 1976).
The dromedary camel gave more milk than the Bacttdathe hybrids. The study also
revealed that natural mating was the main breetiognique used due to unavailability of

artificial insemination services.

5.3.4 Extension services

It was shown from the study that the most commonetaliseases or health complications
were Trypanosomiasis, swollen glands/ Haemorrhagpticaemia, mastitis and respiratory
infections and Pneumonia. This was as a resukiak bf awareness on Veterinary services

and cost of drugs leading to the wide use of trawt veterinary remedies.

The respondents mentioned that the chief sourcest@frinary service provision was from
private veterinary officers probably due to theiaidability and their view of the nomads as
their clients. This shows lack of commitment frohe tgovernment to provide veterinary

extension services. The findings agrees with aipusweport (Field,2005).
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5.4 Conclusions of the Study

The following conclusions were made:-

1.

The study found that several factors influencedelamlk production ranging from
the production of milk to the consumption.

The main factors influencing camel milk productimicluded camel feeds (grazing
systems practiced, supplements and availabilityaigr).

Camel milk marketing and infrastructure affectsned milk production. The most
important problem experienced was lack of coolaglities and that the main means
of transport used in transporting camel milk fdesaas public transport.

Camel breeds and breeding techniques influence Icanilk production. The
Dromedary Camel gave more milk than the BactriaHyrid Camel.

The availability and provision of veterinary extemsservices improved awareness
on camel diseases and that traditional veterinamedies were used due to high cost

of veterinary drugs.

5.5 Recommendations

It is evident that camel feeds, camel marketingnelabreeds and veterinary extension

services influence the production of camel millksimlo District in Isiolo County. To help in

the realization of higher camel milk productiorg fiollowing recommendations were made

1.

Grazing systems should be organised in order tacedconflicts arising from
pastoralists who oftenly clash for pasture and tpfadder to supplement feeds

especially during dry spells.

. Construction of community based dams/pans shouldddee to reduce water

shortage.
More wells/boreholes should be sunk or improvedrifer to make it easier to draw
water.

Breeding practices should be modernized and impkove

5. An efficient system of marketing camel milk and pi®ducts should be established

to ensure effective operations both during peakdycton periods and during

periods of drought when the milk becomes vitallyportant.
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6. A veterinary advisory programme should be drawrtaigecide how to control and

prevent prevalent diseases.

5.6 Suggestionsfor further study
The following suggestions for further studies werade:-

1. The study concentrated more on the factors affgotiamel milk production but
further studies should be done to unearth thetrarircontent and hygienic level of
the camel milk.

2. The Camel milk preservation methods used shoutnllzsnvestigated.

3. Another study can be done in other areas to confpatiegs.
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APPENDICES
APPENDIX 1: LETTER OF INTRODUCTION
Mohamed Diba
P.O. Box 101,

Isiolo.

Dear respondent,

RE: DATA COLLECTION

| am a student at the University of Nairobi purgus Masters of Arts Degree in Project
Planning and Management. | would like to conducesearch project on the factors that
influence the production of camel milk in Central/iBion of Isiolo District, a case of Anolei
camel milk women Cooperative Society, Tawakal areteDcamel milk women self help
groups. Kindly complete the attached questionnam@ give accurate information that will
be used entirely for this research and outmostidenfiality will be observed. Your

assistance is highly valued.

Thank you in advance.

Yours faithfully,

Mohamed Diba Dokata.
L50/71924/2011
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APPENDI X 2: Questionnairefor respondents
Please tick in therelevant boxes and fill blank spaces.
Social economic characteristics (tick the appropriate response option)

1. What is your gender?

1. Male [ ]
2. Female ]

2. What is your education level?
1. University degree
2. Secondary education
3. Primary education

4. No school at all

HiRigl

4. Which is your cooperative society?
1. Anolei camel milk cooperatisociety

2. Tawakal women self help grou

UL

3. Defe camel milk self helpgp
Section A: Camel Feeds
1. What type of grazing system are you using?
1. Zero grazing ]

2. Semi-grazing 1]
3. Full grazing and browsing [ ]

2. Which is the most common feed for feeding yamels?
1. Native browses (Trees and shrubs)
2. Native grasses
3. Traditional plant roots, tubers qadls
4. Non-traditional feed resources eugpliorbia

5. Purchased commercial feeds

NN

6. Others (specify)

2. Do you grow fodder forage?

1. Yes ]
2. No [ ]
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3. If yes, which fodder forage?
1. Grass [ ]
2. Cultivated forage ]
3. Acacia trees and pod{ ]

4. If NO, what are your major reasons for not groyviodder crops?
1. Insufficient land

. Insufficient labor

. Insufficient inputs (seed, ferdr, and cash)

. Insufficient draft animal power

. Feed for animals is adequate

10000

. Insufficient information

5. Do you buy any feed supplements for your camels?

1. Yes L]

2. No ]
6. If YES, which feed supplements do you buy?

l1.Hay [ ]
2. Minerals supplements likimeral licks [ ]
3. Concentrates like dairpess [ |
7. Why do you buy these feed supplements mosteofirtine?
1. for lactating camels
2. for pregnant camels
3. for male calves
4. for female calves

5. for male camels

g

8. From where do you buy your feeds?
1. from the farmers’ coopes
2. from private agro vet retes in Isiolo

3. from other agro vets

1

4. Supplied by ministry

82



9. Which sources of water do you use for your cafhel
1. Piped/tap water ]
2. The nearby river ]

3. Ponds ]
4. Wells L1

10. Do you usually transport the water or bring¢hmels to the rivers or pond or tap water?
1. Transport the water [ ]
2. Bringing the camelghe river, pond or tap water point ]

11. What is your main water related problem?
1. Scarcity 1]
2. Parasites ]
3. Unhygienic/impurity ]

Section B: Camel milk marketing

1. Is there demand of camel milk?

1. Yes L]
2. No [ ]
2. Whom do you sell your camel milk to?
1. to individuals ]
2. to caterers/hotels [ ]
3. to retailers
4. to Processing coopeesti
5. to others ]
3. What criterion do you mostly use in selecting yoamel milk marketing out let?
1. Price of milk per litre ]
2. Distance of market fioitk ]
3. Market reliability ]
4. Long term contract [ ]
4. Is there any period you have problem of marketiogrymilk?
1. Yes [ ]
2. No [ ]
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5. If yes, rank the challenges you face (1 mosbirigmt and 5 least important)
1. Inadequate transport means for the camel milk.[]
2. Poor roads which become impassable during the ssagons. ]
3. Lack of cooling facilities/use of plastic jerricans [ ]
4. No organized market/ no linkage to other markesulting to low milk[ ]
prices.
5. Lack of capacity building on clean milk productiamd camel milk valu___|
addition
5. Which method are you using for the delivery of youlk?
1. I'or another family member dettvé to the market [
2. Collected by cooperative society ]
3. Collected by consumers or purehas [ ]
6. Which transport means are you using to transpouatr yoilk for sale most of the
time?
1. Public transport (matatus/buses) ]
2. Private transport (Motor bikes/Bbddas/bicycles) [ ]
3. Traveling on foot ]
4. Using pack animals (Donkey carts}:|

Section C: Camel milk production performance
1. How many times do you milk your camels per day?
1. Morning only ]
2. Morning and evening ]
3. Morning, mid day and evening[ ]
2. How much milk is produced per camel per dayaanherd on the average presently?
1. Less than 1 litre ]
2. 1-5 litres ]
3. 6-10 litres [ ]
4. More than 10 liters| ]
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3. How many months of lactation do you normally éfav

1. 1-3 months ]
2. 4-6 months ]
3. 7-9 months [ ]

4. 10 and above ]
4. Please rank the following most important comstsanfluencing camel milk production
(1 most important and 8 least important)
1. Feed shortage ]
2. High feed prices ]
3. Diseases and parasites ]
4. High medicament costs [ ]
5. Shortage of land for gr@zinD
6. Lack of capital [ 1]
7. Inefficient breeding sees ~ []
8. Lack of market for milk [ ]

Section D: Camel breeds
1. Which types of camel breeds do you keep?
1. Local / indigenous[ ]
2. Cross breeds ]
3. Exotic breeds ]
2. Which of the above breeds produces most milk?
1. Local / indigenous ]
2.Cross breeds  [_]
3. Exotic breeds ]
3. Which of the following two types of camel do yeoeep?
1. Single humped [ ]
2. Double humped [ ]

85



4. Why do you keep the breed of camel mentiondd)imbove? (Only one best answer)
1. They produce higher amaifrmilk. ]
2. They produce calvesdast ]
3. They grow better and éast ]
4. They are easy to manage L1
5. They are more resistardiseases [ |
3. What kind of breeding technique do you use rg@stl
1. Artificial insemination ]
2. Natural mating L]
4. If you use Al, indicate why?
1. Ido have access teéivices [ ]
2. Itis simpler than ragga male camel [ ]
3. It is more economidarn a male camel mating ]
4. | do not have a malmebfor mating ]
5. If you do not use Al, indicate why?
1. I have no access to Avses [ ]
2. The efficiency of Al sereiis not good 1]
3. I do not want to use Ahsees because of cultural reasons [ ]
4. | have a male camel,alihican also use for other purposes like transpd”]
6. When you want to dispose your camels, whatreritedo you use in selecting the one(s)

to dispose in relation to breeding?

1. Old age 1]
2. Sickness ]
3. Low milk production []
4. Infertility [ 1]
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Section E. Extension services
1. What are the most common camel diseases ohhmatiplications in your herd?
1. TrypanosomiasBukan(Somali); ]
2. Camel Po¥uruk, (Somali); ]
3. Swollen Glands / Haemorrhagic Seyaticia,Qarir, Kharar, Kurri(somali) L]
4. Tick infestation/paralysiéakhal(Somali); ]
5. MastitisCanda-barar(Somali); ]
6. Gastro-Intestinal Worm Infectiddahala(Somali);Minyoo (Swabhili). [ ]
7. AnthraxKud, Khut(Somali); [ ]
8. Respiratory Infection and Pneumobiagub, Erghib, KharidOoof (Somali] |
2. Are you aware that there are camel veterinatgnsion officers in Isiolo district?

l.Yes [ ]
2. No L]

3. If yes, how often are you visited by veterinargénsion staff?
1. Never visited L]
2.0nce amonth; [ ]
3. Once in 3 months;[ ]
4. Once in 6 months; [ ]
5. Once in a year ]
4. If NO, how did you get information on camel ggaroduction most of the time?

1. Radio ]
2. Newspaper[ ]
3. from farmer’s associat{cnoperatives) [__]

4. None ]

4. Do you use any traditional or herbal remedies/émur camel?

1. Yes
[ 1]
2.No [ ]
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5. If yes why?
1. Veterinary Services ap¢ available [ ]
2. Veterinary costs are high ]
3. Veterinary medicaments iaot effective for such disease

6. Do you use any veterinary services?

1l.Yes [ ]
2. No
]

7. From where do you get veterinary Services?
1. Government veterinaries[ |
2. Private Veterinarians. [ ]
3. Animal Health AssistantslzI
4. NGOs extension services [_]
5. Others [ ]

8. How many camels did you lose the last one-yeaabise of diseases?

1. Calves
]
2. Heifers [ ]

3. Milking camef:l

4. Male camels| ]

9. Have you lost your camels due to drought?

1. Yes[ ]
2. Nol 1

10. If yes give initial percentage of camels whilxbd?
<5% [ ]
<5% - 10% ]
<10% - 25% [ ]
<25%-50%[ ]

>50% ]

11. Give two ways in which camel loss can be redupesvented.
1.
2.
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APPENDIX 3. Interview guide for the women groups
1. Camel feeds and feeding
a) What are the major feed resource you use foettading, please specify according to
Priority?
b) Do you provide any supplementary feeds?
Please specify
2. Camel feeds availability
a) Do you have feeds shortage problem for your tsfme
b) What measures do you normally take when thefieei$ shortage for your camels?
c) Is there a different feeding management systedfiffarent season? Please specify
3. Milk production, processing and marketing
a) What type of camel breed do you use for milldpation?
b) How many times a day do you usually milk peytda
c) Are there some special camels with exceptioigdd milk yield?
d) If yes please specify the type or breed of caraetl how much milk they produce?
e) At what season of the year does your camelmivee and less milk yield?
f) What are the major problems for small quantitynalk?
4. Milk products marketing
a) How many KM do you travel to sale camel milk @sdoroducts?
b) What is the main problem in disposal of milk atscdbroducts?
c) How is your market problem related to the difg@rmilk products?
5. Camel health
a) What are major camel health problems affectimg yerd?
Please rank them (in decreasing order) andfggemv to overcome the problem?
b) Are your camels vaccinated?, Against which diee@, How often and who decide to
vaccinate?
c) What are the major diseases mostly affecting gamels?
7. Extension services
a) Did you have access to livestock extensionsesy
If yes, which main aspect of camel dairying ywa advised on by livestock extortionist?

And how often do you use them per year?
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b) What measure do you take when your dairy Catedeme sick?
If you consult veterinary services, how is thim@fability of the service?
c) Do you have problem to access the veterinamjes in the area?
If yes, please specify the type of problem you have
d) What is the lactation period for your camels?
6. Camel breed types
a) Which type of camel breed is mostly used fokmroduction?
b) Did you observe special good future of local ehthan other breeds?
If yes, specify the camel breed and its good charac
c) What type of mating system do you use to repcedwur dairy animals?
d) Did you have experience in using selection fa improvement of milk production for

different species of camels?
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