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ABSTRACT

This was a study on the factors influencing sustaility of ruminant livestock
projects in Kaloleni district, Kilifi County, Kenyarhe study was carried out in July
covering the larger Kaloleni District. The studyjeitiives were to investigate the
influences of water provision, provision of vetary care, community involvement
in project planning and decision making, avaliey of adequate feeds throughout
the year, skilled animal husbandry human labord availability of ready market
for live animals and livestock products orstainability of ruminant livestock
projects in dry lands of kaloleni. The design o #$tudy was a descriptive survey
using questionnaires, observations as the maiols of data collection. The
researcher traversed all the 20 sub-locations efdiktrict and four sub- location in
Rabai district, distributing and discussing the siiomnaires as well as filling
them. The exercise lasted two weeks. At the endthid period the unfilled
guestionnaires were left with the respondents asiktated later. The population of
kaloleni was estimated to be 173,050 persons Wbt 3! farm families. These farm
families formed target population for this studyo Tget ideal sample size,
(O’Leary,Z,2004),Formula was used. According to €dky, sampling is the
gathering and asking a range of individuals the esajnestions related to their
characteristics, attributes, how they live, or thaginions. It also involves formula for
calculating sample size as shown else- where sréport .Therefore the ideal sample
size for the research obtained was 380. This sampke randomly selected from 24
sub-locations by considering 15 respondents perladiion and 2 respondents
per each sheep and goat group for the 10 groumbedtu The 380 sample size
obtained was further sub-divided to form two sarmapleat were studied separately.
One sample comprising of 185 respondents was wsestddy in high potential area,
designated as zone 1 and the other 195 respondents for the dry lands; zone 2.
During the study 101 respondents turned up in Zbraad 109 for zone 2; giving
response rates of 55% and 56% respectively. Thy $ocused more on the dry lands.
Out of the six variables studied, five agreed \tfith research hypotheses and only one
on the availability of livestock feeds varied. Thidy found out that provision of
water, provision of veterinary care, community itwemnent in project planning and
decision making availability of skilled human lakeord availability of a ready market
for live animals and livestock products hadentendous influence on the
sustainability of ruminant livestock projects ihetdry lands of Kaloleni. It was
therefore recommended that concerted effort shioellchade by all the stake holders in
livestock development to address these variablesrder to enhance sustainable
livestock production in kaloleni dry lands. Althduthe issue of feed availability did
not feature clearly as expected, there is neece-wirsit it especially during the dry
season when livestock feed availability in thiscelas a night mare. Over reliance on
natural vegetation for feeding livestock, decregsirazing land, degrading rangeland
and the changing climate is a big challenge thajuires proper planning and
utilization of these resources.

Xii



CHAPTER ONE
INTRODUCTION
1.1 Background of the study

Sustainability of livestock projects, particulatlyose of the ruminants in dry lands is a blessing
to the inhabitants of these areas especially irddweloping world. Majority of the people living
in those areas are livestock keepers; commonlyresfd¢o as pastoralists. About 95 percent live
in extreme poverty, even though livestock keepiffgre a promising opportunity to combat
poverty in many developing countries, Kenya beingoag them (International Fund for

Agricultural Development).

For poor people there are many benefits from lo@st Livestock are a form of currency. For
many people livestock represent savings. The ddleestock and manure can mean quick cash
in hard times. Income from livestock and their mamgducts- milk, meat, wool, leather can
allow poor families to put food on the table, imypedheir nutrition, send their children to school
and purchase medicine for themselves and theirasirhivestock acts as a kind of social glue.
Loans and gifts of livestock connect people to ntamily members as well as communities and
institutions. In many societies bride dowries aagdpn livestock. Herders who share livestock
with their relatives also share risks brought byugsht and disease. Livestock are used to resolve
conflicts, pay debts, and settle scores. A familyface in society is often measured by the
amount and kind of livestock it owns. When womemawestock, their social status can be
improved, empowering them participate in decisicaking. Livestock serve a practical function
too. They carry heavy loads, help plough fields @mdvide means of transportation. Their
manure fertilizes the soil. Ruminants mostly grarestraw, grass, kitchen scraps, and other
waste and thus convert unusable materials into figility food for humans. Their meat adds
protein to cereal based diets and can improve ditrétion of children. The presence of livestock
reduces the need for human labor in the fields dFaad Agriculture Organization of United
Nations, 2011)



Nearly one billion head of cattle are kept by mitrva@n eight million small farmers and herders in
around the world. Most of these livestock keeperisodt 95 percent live in extreme poverty.
Even though livestock keeping offers a promisingpapunity to combat poverty in many
developing countries especially as the demand foma products such as milk and meat
continues to rise, most livestock policies and ises/tend to favor large scale production. In
order to take advantage of emerging market demamndiseduce their poverty, small farmers and
herders need access to basic services and techeskuyrh as veterinary care, good roads and
grazing lands as well as policies and services thle® account of their needs (Antonio &
Sidahmed).

Agriculture is still the dominant activity in moafrican countries since about 70 percent of the
people live and work in rural areas. In 1980, Agitiere, including both marketed and

subsistence production, contributed US $20,000onillio the gross domestic product (GDP).
The share of livestock production was 8 percentheftotal GDP and 25 percent of the total
agricultural domestic product. If the value of memnand drought power were added, livestock’s

contribution would increase to 35 percent of thecadfural GDP. (Sansoucy et, al 1992).

The contribution of livestock to agricultural GDRBries between regions and countries and tends
to increase inversely along the rainfall gradidrnce in countries in the drier zones livestock’s
contribution is greater than in countries locatadmMetter areas. In four countries Mauritania,
Somalia, the Sudan and Botswana, Its’ share ises@ept; whereas in other countries it varies
between 25 and 50 percent. In most African coumtliestock production is extensive. This
applies to pastoral and agro-pastoral systemsidnaaid semi- arid zones, where rainfall pattern
preclude reliable cropping and limit the suppogasaty of land for people and livestock. These
systems are predominant over more than 30 perééné dand and include more than 40 percent

of cattle and small ruminants and all camels.(Le&uRey ,1995).

Dry lands are also referred as rangelands andedtdets are referred as pastoralists. Rangelands
when properly managed have for centuries proviéed ffor grazing livestock under extensive
systems and acceptable living conditions for papada living in arid and semi-arid areas

(ASALs). The fluctuating rainfall patterns have methat attempts to cultivate these areas have



generally been unsuccessful, unless irrigated &gy, 1998). Recurrent droughts and many
rainfall fluctuations result in fluctuations in foge production. Rangelands in arid areas can be
regarded as non- equilibrium environments (Sco®88&)1 The functioning and survival of range
systems under these conditions are dependent opleonnter-relationship between people and
domestic and wild animals, the vegetation and thesigal environment (el-Shorbagy, 1998).The
ability of pastoralists to survive has traditiogatlepended on their adoption of opportunistic
mobility and adaptive strategies and drought mamagé techniques. Some of the strategies are
ecologically based such as raising of mixed speafds/estock with different preferences for
standing vegetation(Sidahmed,1993) while othersdepn socio-economic relations such as
reciprocal agreements for accessibility to commugrazing lands of neighboring tribes or

groups in times of drought (Notenbaert et, al 2012)

Increasing population pressure and continued enbroant of farming into dry lands during
the last decade, however, led to substantial chandeveakening of traditionally viable grazing
systems. Livestock numbers per hectare of rangelamteased leading to heavier and more
continuous grazing pressure. Wide spread deteioorand degradation of arid and semi-arid
rangelands has been reported ( Mackel ,1995; Baat €991; FAO 1995; Mackel ,1995b).
Socio-economic political changes (Zaroug, 1995) laagor efforts have been made to improve
or even replace traditional nomadic systems anshttoduce new technologies often through
large development programs and projects, many atlwhvere initiated in the early70s and
financially and technically assisted by multi anthteral donors. The first generation of large
rangeland development projects have addressed @eamuof issues including; sedentizing
nomads, borehole provision, veterinary care, sutmid feeds and livestock production,
revegetation of depleted ranges , feed reservéablstiment of fodder shrubs, creation of
pastoral and fattening cooperatives and establishmieregulations to optimize utilization of
rangeland resources(el-shorbagy, 1998). Retroseégtihowever, it has been admitted that
often projects have been hastily implemented wittie| consideration of the views or
involvement of the local population. Any failure shdbeen blamed on the reluctance of
pastoralists to take up techniques or ideas prapbseoutside “experts”, problems of land

tenure, the inadequacies of administrations etegkE# al ,1999).



Big changes are occurring in and to Africa’s vaastpral regions. Livestock herders’ access to
resources, options for mobility and opportunities harketing are all evolving fast. Frequently
depicted as in crisis, pastoralists are changiegwhy they live and work in response to new
opportunities and threats revealing the resilieticat pastoralists have demonstrated for
millennia. Accessing new markets and innovatingutsmhs to safeguard incomes, this often
misunderstood as marginalized community is repmsitg itself to make the most of the East

African Economy (Cees de Haan,1995)

The pastoral way of life- synonymous with irrevetsidecline, ‘crisis’ and aid rescues-is poorly
understood. And whistle ‘ pastoralism’ and ‘crisielve become fused in the minds of many ,
there are positive signs of vibrant pastoralistglihood that de-bank the usual reportage of
pastoralists depicted as insecure, vulnerable astitdte. Failed by generations of unsuccessful
state development plans and aid strategies, péstsrhave been let down because the real
problems and issues they face have not been takemccount. A more accurate understanding
of the processes of change happening within pdsisraareas which are significant and
complex, has been obscured by the perpetuated raf/festoralism in crisis. Understanding the
complexity and potential for pastoralism is cru¢@linforming policies for securing the future of
this age old and resilient sector in sub- Sahatahrn( & Barret, 2001)

The pastoral societies of East Africa (Kenya, TamzaUganda) face more demands on their
way of life than any previous time. Population gtiowoss of herding lands to farmers, ranchers,
game parks, and urban growth, increased commoaiiitizanf the livestock economy, out-
migration by poor pastoralists, and dislocationsulght about by drought, famine, and civil war
are increasing throughout the region. The exampfi¢se Maasai, Boran, and rendille of Kenya
demonstrate that east African pastoralists areoreipg to the social, political, and economic
challenges with increased market intergration. €helsanges result in increased social and
economic stratification, urban migration, and dislred nutrition for women and
children.(Elliot, 2001)

Over the past thirty years, east African livest&eleping peoples have faced large challenges to
their economies and traditional ways of life. Ire tkavanna regions of southern Kenya and
Tanzania, Maasai and other groups have lost laneikpanding farming populations, private

ranches, wheat estates and expansion of tourist gaarks. National governments lured by



investments and aid from the international donommmnity, have increasingly privatized
formerly communal lands, encouraging the expansibexport and local market agriculture
including beef and dairy marketing. In the morel aggions of northern Kenya, nothern Uganda,
and southern Ethiopia, pastoral populations incgdsamburu, Pokot, Turkana, Rendille, Boran
and Karamanjong have faced problems of droughtfamie coupled with ethnic conflict and
political insecurities, exacerbated by populatioovgh and increased completion for range land
and water resources. Inter-ethnic fighting haseased in violence as automatic weapons from
civil wars in Sudan, Ethiopia, and Somalia are easingly acquired by pastoral Tribes men
(Lamwaka, 2006

According to Food And Agriculture Organization dietUnited Nations,(2005),Kenya is a low
income economy with livestock contributing 12 petce GDP. Since 1993, the government has
been implementing orthodox macro-economic polieied structural reforms, which culminated
in the June 2003 economic recovery strategy forlttveend employment creation. About 45
percent of the total land area is agriculturallgdarctive; the other parts, mainly used for pastoral
farming, are semi- arid to arid, and characteribgdlow, unreliable and poorly distributed
rainfall. Access, control and management of langehheen traditionally administered by
indigenous communities, but the customary law hdfeied through statutory allocation of land
to individuals or government institutions. Todag taArgest quantities of land are in the hands of
national and foreign corporations. Kenya livestsektor is dominated by small producers. The
livestock population is concentrated in the arid aami-arid lands (ASALS), which cover about
75 percent of the total land surface. In ASALs likestock sector accounts for 90 percent of
employment and more than 95 percent of family inesmn spite of good natural potentials,
however, these areas have the highest incidengmo\arty (about 65 percent) and very low
access to basic social services, such as infrasteuand education. The vast majority of cattle
are kept by pastoralists in mixed herds; and onjgefcent of small holders practicing arable
agriculture keep either ruminant or non-ruminavedicock. The government intends to undertake
inventories of the nature of tenure arrangemerdspurce planning activities and land use;
investigate and where necessary halting any omggadijudication processes particularly in tribal
land areas, until necessary land reforms are kgid] establish credible land control boards that

are acceptable and respected by the local comrasnitihe department of veterinary services



(DVS) is responsible for controlling major animasehses, but restricted funds limit its actions
(Food and Agriculture Organization ,2005). The goweent plans to strengthen the animal
health delivery system by providing mobile animehlh clinics and screening units and disease
surveillance mechanisms; strengthen disease contegsures in partnership with regional
animal health programs; create strategic disease Zones to facilitate export of live animals;

increase cross border disease surveillance andgear@nt mechanisms.

According to District Livestock Production OfficerAnnual Report(2012),Like many districts
in the coast province; kaloleni district locatedhan Kilifi, County has over 75 percent of the
land being arid and semi-arid and over 90 percémildhe ruminants reside here. Farmers in
this place practice subsistence farming for bottp@ind livestock; they are referred as agro-
pastoralists. Crops grown here are mainly maizeh@a nuts and cassava; but due to harsh
climatic conditions crop failures are rampant. @a ¢ther hand the main types of livestock kept
are the indigenous and some crosses between tlernattle the zebu and Borans are the most
common; while in goats are the small east Africaratgthe Galla and their crosses. Most
common sheep is the local fat tailed and a few Bogposses. There are no camels despite good
potential for the same. Animals are grazed freelyhe natural pastures, forbs and browse found
in the community owned range land. In the last decthe ministry of livestock development
through its local extension staff, world vision tioaal agriculture and livestock development
project, and arid lands resources management prioge® provided a lot of support in form of
livestock extension, disease control, provisiosuberior breeding materials for sheep and goats
to self help groups. Despite the existence of gaichal production potential in the district as
well as the concerted efforts by the above mentiosgke holders, no success stories of
livestock projects have been reported or documerntedal leaders as well as the community
members give priority to crop issues in planningetimgs and other development forums over
livestock. The main challenges faced by pastomlistivestock production in this region are:-
Inadequate drinking water for livestock, poor ahattuation in pasture supply during the year,
inadequate veterinary care and unskilled animab&dry human labor, unorganized marketing
of livestock and livestock products, lack of inveiwent of the local community by donors in
livestock projects planning and decision makingdptrilgom projects inception and animal disease

incidences among others.



Subsistence farming based on crop production asniéia enterprise in the rangeland; unless
under irrigation present grave consequences osritigonment and the socio-economic lives of
this community. Opening up of land for crop cultiega generally exposes it to further
environmental degradation and a cause for incrgagesertification. While continued heavy
investiment in crop production with the year in iyeaut crop failures has the effect of
impoverishing the community further. Hence the némdnvestigate the challenges hindering
sustainability of livestock projects and enterpgisa this area; with the hope that proper
mitigation against the identified challenges wilbble full exploitation of livestock potential and

change the socio economic scenario of the commimityetter.(Shorbagy 1998)

1.2 Statement of the problem

Increasing population pressure in relatively higiteptial agricultural areas has forced more
people to move and settles in the ASALS; considasenharginal areas. In Kenya ASALS occupy
more than 80 percent of the country and are homever ten million people. Despite the high

development potential, the ASALs have the lowestetigmment indicators and highest poverty
incidence in amongst all areas in Kenya. More #@percent of ASAL inhabitants, for instance

live in abject poverty subsisting on less than tf& dollar per day. Reinforcing this endemic
poverty is a cycle involving environmental degraaatinsecurity, climatic shocks, diseases and
general despondency. In the midst of the high emig of poverty in the ASALs, lies the

immense base of natural resources endowment arhengis livestock. More than 70 percent of
the national livestock population in Kenya is to foend in the ASALs. Therefore, there is

growing recognition among various stakeholders @devklopment experts that ASALs have the
potential to transform the economy of the wholentouand thus hold the key to accelerated
development of this country. The interest in theAAS, as the new frontier for the country’s

development is highlighted by the government of y&s economic recovery strategy for wealth
and employment creation, which spotlight the imnegngotential for wealth creation and

employment in these areas. (Arid Lands Resourceafimment Project 11 and National Vision
Strategy 2005-2015).



Kaloleni ASAL settlement situation represents aidgtp Kenyan scenario whereby as human
population pressure increases on relatively highcalgural potential areas people move into
ASALs with their farming practices of subsistenanfing that is mainly crop oriented.

However, scarce and unreliable rainfall patterngeheendered crop production unsuccessful
unless irrigated. Further more opening up of maedl for crop production exposes the
environment to more degradation and is one of theses of increasing desertification in these
areas. Again heavy and repeated investment in fenoping with the resultant perpetual crop
failures subjects farmers to greater poverty. Altifo challenges of livestock sustainability exist,
there are local coping mechanisms to ensure somega from livestock and safeguard against
total loss of livestock during drought. With appriape government and donor support, livestock
survival, productivity and therefore sustainabilby livestock projects is likely to improve

tremendously and in the process avoiding circunestamhere farmers are forced resort into
illegal ways of earning a living such as charcoalning, logging, peddling in drugs and

substance abuse, dealing with illicit brews, rurgban migration and so fourth. More over

enhanced sustainability of livestock projects witkact more donor support.

1.3 Purpose of the study

The purpose of this study was to investigate tlotofa influencing sustainability of livestock

projects in dry lands.

1.4 Objectives of the study
The objectives of this study were:

1.To determine the extent to which provision of evatvithin short distances influences
sustainability of livestock projects in dry lands.

2.To establish the extent to which provision ofevitary care influences sustainability of
livestock projects in dry lands

3.To examine the extent to which involvement of leaeficiary community members in project

planning and decision making influences the suatality of livestock projects in dry lands.



4.To investigate the influence of availability afesgquate livestock feeds throughout the year on
the sustainability of livestock projects in dry disn

5.To examine the extent to which availability ofillski animal husbandry human labor
influences sustainability of livestock projectgdiry lands.

6.To assess the influence of availability of reatyrket for live animals and livestock products

on the sustainability of livestock projects in dapds

1.5 Resear ch Questions
This research sought to answer the following siestjions

1.How does the provision of water within short digte influence the sustainability of livestock

projects in dry lands?

2 How does provision of veterinary care influenastainability of ruminant livestock projects in

dry lands?

3 To what extent does the involvement of the |dm&ateficiary community in project planning

and decision making influence sustainability of naamt livestock projects in dry lands?

4 How does availability of enough feeds througttbetyear influence sustainability of ruminant
livestock projects in dry lands?

5 How does the availability skilled animal husbanlkduman labor influence
Sustainability of livestock projects in dryntis?

6 To what extent does availability of a ready marker live animals and livestock
products influence sustainability of livestock @rets in dry lands?

1.6 Research Hypothesis
The study tested the following six hypotheses:

1 Ho: there is a positive relationship between provissbwater and sustainability



of livestock projects in dry lands

Hi: there is no relationship between provision wésitock water and sustainability of
livestock projects in dry lands

2Ho: there is a positive relationship between pravisif veterinary care a Sustainability of
livestock of livestock projects in dry lands.

H1.there is no relationship between provision of vataly care and sustainability of livestock
projects in dry lands

3. Ho there isa positive relationship between involvement of biersy community

members in project planning and decision makingsarstainability of Livestock projects in dry
lands of kaloleni

Hi: there is no relationship between relationshipveen involvement of beneficiary

Community members and sustainability of ruminavedtock projects in dry lands

4.Ho there is a positive relationship betweeaitability of adequate feeds throughout
the year and sustainability of livestock projectsiry lands.
Hi: there is no relationship between availabilityadequate feeds throughout the year and

sustainability of livestock projects in dry lands

5 Ho: there is a positive relationship between avdilgtnf skilled animal husbandry human
labor and sustainability of livestock projects ny thnds

H; there is no relationship between availabilityskilled animal husbandry human labor and
sustainability of livestock projects in dry lands

6.Ho ; there is a positive relationship between avalgiof ready market for live animals and

livestock products and sustainability of livestgekjects in dry land

Hi: there is no relationship between availabilityeddy market for live animals and Livestock

products and sustainability of livestock projects
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1.7 Basic assumptions of the study

Provision of livestock water, provision of vetenpacare, involvement of beneficiary
community, availability of animal feeds through dhe year, availability of skilled animal
husbandry human labor, availability of ready markaet live animals and livestock products
were expected to have some influence in the suigity of livestock projects in the dry lands
of Kaloleni district. It was hoped that the reséarmcwill receive the necessary corporation from
the community members, local leaders and politeialike; this being a highly political season

could pose a lot of suspicion and resistance tctiiney.

1.8 Significance of the study

The study will without doubt be useful in providingaluable information and knowledge
regarding the sustainability of livestock projeatspecially of the ruminants type in the dry
lands; to all key livestock stake holders in theairdoy-namely the dry land inhabitants and

investors, the government, local and external dgmesearchers, as well as scholars in this field.

The study focused on the six major factors consileas exerting greatest influence on the
sustainability of livestock projects in dry landgrovision of livestock water, provision of
veterinary care, involvement of the beneficiary oaumity in project planning and decision
making, availability of livestock feeds throughotte year, , availability of skilled animal
husbandry human labor, availability of ready mariketlive animals and livestock products .
The study document will guide the various livest@tiikeholders in making wise investment
decisions, policy formulation, and instituted apgprate intervention measures and developed

recommendations for further study and research.

It is also hoped that adoption of the study findingnd recommendations will result into
sustainable livestock projects in these areas;tingea positive attitude of farmers towards
livestock projects. Change from subsistence farmiig commercial livestock keeping will
salvage the dry land communities from extreme pgyeural-urban migration, unemployment,

food insecurity, environmental degradation and ioseeio-economic evils.
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The study has suggested significant policy and kedge statements based on Its’ findings and
recommendations. The study made recommendationgactors that influence success of
livestock projects in ASALs and highlighted the bBuiestock opportunities and potential that
exist in these areas but have not successfully bggloited to improve socio-economic status of

these communities.

1.9 Limitations of the study

The main limitations and challenges for the stu@yen, Inadequate time, finances, a wide study
area coverage, Low rate of response and a bigasirtietween high potential block and the dry
lands. Despite these limitations the study was weigcessful. To avoid too much influence of

the high potential area on results of the studthendry lands, the areas were divided into two
zones ; the high potential zone and the dry langi® studied separately.

1.10 Delimitations of the study

The study focused on the factors that influenceasusbility of ruminant livestock projects in
the Kenyan dry lands; using kaloleni as a model AS#strict for the study. Incidentally the
researcher has worked in this area as a livestomduption officer for over seven years, hence
well versed in this area and satisfied that théridisvas a typical representative of the ASAL

environment found in Kenya and in particular cqastince.
The on-going sub-division of community grazing landde the study of this area easier.

In the last decade concerted efforts by both theegoment of Kenya and Non-governmental
organizations to provide water and superior bregdirales and females for sheep and goats

elicited good reception for the research by thpaadents hoping for better things to come

1.11 Definition of significant termsused in the study

Sustainability- The ability of the project to continue being Miallong after donor support has

been with drawn.
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Ruminants - Herbivorous animals such as cattle, sheep aatsdbat graze and later regurgitate

their feed from their stomachs into mouth and chad.
Pastoralists- livestock herders living in the natural rangeland

Empowering Women- enable, develop their capacity or provide legghts to women to be

able to own, control and manage livestock indepethyle

Subsistence Farming- small scale, nhon-commercial farming aimed at mgetiomestic food

requirements for the family.

Drought Power- Animal energy that has been harnessed for us-cat, ploughing and so
fourth.

Agro-pastoral Farming- mixed farming involving crop and livestock keegin

Small Ruminants- commonly used to refer to sheep and goats.

Range Lands- natural or improved lands where animals grazelyre

Forage- another name for animal feeds, behavior of wandeabout in search of feeds.

Nomads- these are commonly pastoral communities who wofrden place with their animals

in search of greener pastures.

Sedentazing Nomads- creation of a conducive environment to enable aasnto settle in one

place permanently.

Forbs and Browse- plant leaves, branches, fruits, pods that ses\enamal feeds.

1.12 Organization of the study

Chapter one deals with the background of the stumlytlining the problem statement,
significance of the study and states the objectikasguide the study in investigating the factors
influencing sustainability of ruminant livestockgpects in the dry lands. On the other hand

chapter two focuses on literature review of thddecthat influence sustainability of ruminant
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livestock projects in dry lands. Chapter three exasithe research design, location of the study,

population, sampling, data collection and datayamslprocedures that were used in the study.
Chapter four deals with data analysis, presentaiah interpretation.

Finally chapter five provides a summary of the iimg$, discussions, conclusions and

recommendations of the study and gives recommendator further studies.
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CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

In this chapter attention is focused on the litem@atreview of mainly the independent variables
of this study, that is, factors influencing the tairgability of ruminant livestock projects in dry
lands namely; provision of livestock water, prowisiof veterinary care, involvement of
beneficiary community in project planning and dexismaking, availability of feeds throughout
the year, availability of skilled animal husbandmnyman labor, availability of ready market for
live animals and livestock products. It providesiardepth analysis of these variables in an
effort to explain how the variables are linked ahd role they play in the sustainability of

ruminant livestock projects in the Kenyan dry lands

2.2 Provision of water and sustainability of livestock projects

Water is the basis of life. It is one of the maonstituents on earth. Two thirds of the earth is
covered by water. Every form of life on earth deggenn water in one form or the other for its’
subsistence (Christine & Michael, 2008).

According to United States Survey, (2013)Water nsake to 50 to 90 percent of the weight of
living things. Protoplasm is a solution of wateddats, carbohydrates, proteins, and salts. Water
transports, combines, and chemically breaks dowesethsubstances. Water also aids the
metabolic break down of proteins and carbohydraftes. main sources of water are oceans, ice
caps and glaciers, ground water, lakes, swamparsrand precipitation. On the other hand uses
of water include agricultural, industrial, housddiaecreational and environmental activities.

Virtually all of these human and livestock usesuieg|fresh water.
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Ninety seven percent of the water on the earthltsigater. However only 3% is fresh water; and
slightly over two thirds of this water is frozen glaciers and polar ice caps. The remaining
unfrozen fresh water is found mainly as ground wat&h only a small fraction present above
the ground or in the air. Fresh water is a renesvabsource, yet the world’s supply of clean
water, fresh water is steadily decreasing. Wateradal already exceeds supply in many parts of
the world and as the world population continuegise, and so too does the water demand.
(Coleride, 2006)

Human activities can have a large and sometimeastiging impact on these factors. Humans
often increase storage capacity by constructingrves's and decrease it by draining wet lands.

Humans often increase run off quantities and vakscby paving areas channeling stream flow.

Natural surface water can be augmented by impodunface water from another watershed

through a canal or pipeline. (International Confieee Paris France, 1998)

Subsurface water or ground water, is fresh wateatéal in the pore space of the soil and rocks.
It is also water that is flowing within aquiferslbe the water table. Subsurface water can be
thought of in the same terms as surface waterjtsputputs and storage. The critical difference
is that due to it's slow rate of turn over, subaog water storage is generally much larger
compared to inputs, that it is for surface watdnsTdifference makes it easy for humans to use
subsurface water unsustainably for a long time autlsevere consequences. The natural input to
sub surface water is seepage to the oceans. Isdhface water source is also subject to
substantial evaporation, a subsurface water saueebecome saline. In coastal areas, human
use of subsurface water source may cause theidimexft seepage to ocean to reverse which can
cause soil salination . Humans can also cause gabsuo be ‘lost’ through pollution. Humans
can increase the input to a subsurface water sdaydauilding reservoirs or detention ponds

(International Conference, Paris, 1998).

16



Desalination, an artificial process by which salimater (generally sea water) is converted to
fresh water; is mostly done through distillatiordaeverse osmosis. Desalination is currently
expensive compared to most alternative sourcesatérwand only a very small fraction of total
human use is satisfied by desalination. It is aatpnomically practical for high valued uses
(such as house hold and industrial uses) in agdsarThe most extensive use is in the Persian
(Chandler, 2012)

2.2.1 Water Pans and sustainability of livestock projectsin dry lands

Water pans are the most common water harvestingtstes used in range land. During the rains
a lot of water is lost in ASALs as surface run dfaarvesting of this run off and storage of the
same into water pans makes it available for domesatid livestock use as well as for

supplementary irrigation ( National Drought ManagamAuthority, 2013).

Water pans can either be natural or excavated.rélatwater pans have provided water for
wildlife, livestock and humans since ancient timékey form depressions in which rain water
accumulates during rain season and they do not dwmawitflow. Today most natural water pans
are used for watering livestock during rains arfdva months there after. Some people still use
for domestic water supply even though they areydirtd not suitable for drinking or washing

(Thorp,1979)

Excavated pans: a pan can also be called a pahdt aan be square, rectangular or round in
cross section and impound and retain surface ruinash uncultivated grounds, roads or laga (in
Borana) and should be located in slopes not higfiren 3%. Pans may require rehabilitation
activities to make sure that adequate amount oémiatretained at every rain season. Pans are
located in the topographically low area where riinfem can easily be harvested and where
impervious soil s prevail to reduce seepage losEeaporation loss can be minimized by
reducing amount of surface area in proportion ® vbolume. The capacity is variable and
depends on site conditions and how much one wantsvest. Common ones are 1500tn
5000nt but the capacity can be increased with time tad hobre water. Site selection is
determined by the nature of the soils and the Hgdrcal conditions (National Drought

Management Authority, 2011).
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According to Southern and Eastern Africa Rain watetwork (2011), water pan is the most
popular source of water with many reports of sasories in ASALs because they are simple
to construct and are able to provide water bothdimmestic and livestock use as well as for
supplementary irrigation ;they are simple to opei@td maintain, community mobilization can
be done easily through participatory rural apptaifar a communal water pan to ensure
ownership and quarantee future operation and nrantz. Labor can be sourced from humans,

drought animals or earth moving machinery dependmthe size of the pan.

2.2.2 Earth Damsand sustainability of livestock projectsin dry lands.

These are very suitable water harvesting structunesASALs because they are simple and
inexpensive , most of the construction materiaés easily available locally, less operation and
maintenance costs compared to bore holes and ath@nunal dams. Evaporation is minimized
under sun surface. Water quality is improved biydilon through the sand and prevention of
direct contact with pollutants. They are socialkgeptable as they improve traditional sources of
water to support domestic, livestock and micragation using hand watering, low head drip
irrigation systems and treadle hand pumps. Theywmee environmental conservation enables
community to make contribution to enhance sustalitpin terms of labor, local materials and

traditional knowledge ( Njigua, 2013).

2.2.3 Piped Water and sustainability of livestock projectsin dry lands

According to Kaloleni water office report(2013)pBd water from mzima springs and Baricho in
Malindi is the most reliable and permanent frestiewaource for both domestic and livestock
use, but availability of this water is inadequatel more so in the dry lands. However there is
on-going efforts to cover these areas.

18



Water is a critical nutrient for livestock and pioul As with feed ingredients, livestock water
should meet the nutritional needs of the animaladlequate and safe water supply is essential to
the production of healthy livestock and poultry. téfathat adversely affects the growth,
reproduction, or productivity of livestock and pwylcannot be considered suitable. Although
there is scant research data on the economic eftéatater quality on livestock performance,
logic tells us that farm water supplies, eitherfate or ground, should be protected against
contamination from microorganisms, chemicals arteopollutants. Substances that originate
from livestock farms and often contaminate wategppdies include nitrates, bacteria, organic
materials and suspended solids. A high level gbended solids and an objectionable taste, odor
or color in water can cause animals to drink ldssntthey should (Food and Agriculture
Organization 2005).

Surface water supplies to which livestock have yeamttess are always potential candidates for
contamination. Shallow dug wells without good scefadrainage away from the well is an
indication that surface water is finding its’ wayta the well. In karst topograghy, sink holes,
losing streams and porous soils may allow direatarmination of fractured rock aquifers. Water
can serve as a reservoir for many different diseagmnisms and toxins. Stagnant water
contaminated with manure or other nutrients mayetigy blue-green algae, which can poison
livestock causing muscle tremors, liver damage, dedth. Farm pond water needs to be
observed for the presence of algae and other hbararganisms during hot, dry weather.
Leptospirosis and fusobacterium are two bacteriomtaiminants that often use water and mud
respectively as modes of transportation from anitoanimal. Leptospirosis is spread through
urine of carrier animals. This disease often matsfétself as reproductive problems. Problems
may range from infertility, to low milk productiortp wide spread late term abortion. The
organism can survive for extended periods of timeurface waters. One should take care to
avoid forcing livestock to drink from water sourdést may be contaminated with urine. (Pfost
& Fulhage, 2013)
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Fusobacterium infection is more commonly known fm®t‘ rot. The bacterium is a soil-borne
organism found virtually throughout the wet areasthe tropics. It is carried in the feet of
animals, which on the feet of animals, which therve to contaminate anybody of water they
enter. The bacterium then enter through the cutssés or puncture wounds or damaged feet of
other animals. Once inside an animals’ body, theytiply rapidly and serve to spread the
disease. Clinical signs of” foot-rot” are most coomly seen as chronic lameness, often with
swelling above the foot. “foot-rot” can usually b#ectively treated with penicillin and sulfa.
When water is suspected of causing health probiergestock, veterinary assistance should be
sought to determine the actual disease. Laboraliagnostic examination of animals as well as
water supply may be necessary to evaluate the gmroblemporarily changing to a known safe
water supply is a useful test to determine whetherealth problems can be solved. Water too
often is blamed for production or disease problaimss the importance of an accurate diagnosis
must be emphasized (Pfost& Fulhage, 2013).

Water is too often blamed for production or disgasdblemsThus, the importance of an accurate

diagnosis must be emphasized.

Tables 1 through 4 in this guide show the recomradrnits of certain pollutants and other

substances commonly found in water used for livedstmd poultry.

Note: These tables should not be used as diagnodiaators of health problems in
livestockToxicity from a specific mineral or compwldepends on its concentration and on
relative levels of other components with whichieracts

2.2.4 Common Water Contaminants and sustainability of livestock projectsin dry lands.

The U.S. Environmental Protection Agency recommehds livestock water contain less than
5,000 coliform organisms per 100 milliliters; feaaliform should be near zero. Alkalinity is
expressed either as a pH or as titratable alkglinitthe form of bicarbonates. A pH of 7 is
neutral; a pH between 7.0 and 8.0 is mildly alkgliand a pH of 10 is highly alkaline. Excessive
alkalinity can cause physiological and digestivesaip in livestock. Desired and potential
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problem levels of some common pollutants in livektevater supplies are listed in Table 1.

Table 2 shows the safe upper limits for severastuires that may be contained in livestock wat

Table2.2

Desired and potential levels of pollutantsin livestock water supplies.

Substance Desired range Problem range
Total bacteria per 100 milliliters <200 >1,000,000
Fecal coliform per 100 milliliters <1 >1 for young animals

>10 for older animals

Fecal strep per 100 milliliters <1 >3 for young animals

>30 for older animals

pH 6.8t0 7.5 <5.50r>85

Dissolved solids, milligrams per liter <500 >3,000

Total alkalinity, milligrams per liter <400 >5,000

Sulfate, milligrams per liter <250 >2,000

Phosphate, milligrams per liter <1 not established

Turbidity, Jackson units <30 not established
sour ce

from the agricultural waste management field handbook, page 1 to 16.

Note:1 milligram per liter (mg per L) is approxiret equal to 1 part per million (ppm).
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Table2.3

Safe upper limits for several substances that may be contained in water for livestock and

poultry.
Substance

Safe upper limit of concentration

Aluminum (Al)
Arsenic (As)
Boron (B)
Cadmium (Cd)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Fluoride (F)
Lead (Pb)
Mercury (HQ)
Nitrate + Nitrite
Nitrite

Selenium (Se)

S ppm
0.2 ppm
S ppm
0.05 ppm
1 ppm

1 ppm
0.5 ppm
2 ppm
0.05 ppm
0.01 ppm
100 ppm
10 ppm
0.05t0 0.10 ppm

Vanadium (V) 0.1 ppm
Zinc (Zn) 24 ppm
Total dissolved solids 10,000 ppm
Magnesium + sodium sulfates 5,000 ppm
Alkalinity (carbonate + bicarbonate) 2,000 ppm

source

When Is Water Good Enough For Livestock®@ntana state extension
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Table2.4
Effect of salinity of drinking water on livestock and poultry (Water Quality Criteria, 1972).

Soluble salt Effect
(mg per L)

<1,000 Low level of salinity; present no serious burdemy class of livestock or poultry

1,000 to Satisfactory for all classes of livestock and pgulinay cause temporary, mild
2,999 diarrhea in livestock; and water droppings in pguét higher levels; no effect on

health or performance

3,000 to Satisfactory for livestock; may cause temporaryrtiea or be refused by animals
4,999 no accustomed to it; poor water for poultry causingtery feces and, at high

levels, increased mortality and decreased grovepe@ally in turkeys).

5,000 to Reasonable safety for dairy and beef cattle, shmeipe, and horses; avoid use for
6,999 pregnant or lactating animals; not acceptable @ultpy, causes decreased growth

and production or increased mortality.

7,000 to Unfit for poultry and swine; risk in using for pregnt or lactating cows, horses,
10,000 sheep, the young of these species, or animals dabjeo heavy heat stress or
water loss; use should be avoided, although olainants, horses, poultry, and

swine may subsist for long periods under conditminew stress.

>10,000 Risks are great; cannot be recommended for use angieconditions.
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Table2.5

Guideto use of waters containing nitratesfor livestock.

Nitrate content* as< Comments
parts per million (ppm

of nitrate nitroger

(NO3-N)**

Less than 100 Experimental evidence indicates this water showtlhrarm livestock
or poultry.

100 to 300 This water by itself should not harm livestock aufiry. If hays or
silages contain high levels of nitrate this wateaymcontribute
significantly to a nitrate problem in cattle, sheephorses.

More than 300 This water could cause typical nitrate poisoningcaitle, sheep, or

horses, and its use for these animals is not reeaded. Because this
level of nitrate contributes to the salts contenaisignificant amount,

use of this water for swine or poultry should beided.

water quality for livestock and poultry, fo-1864-gmiversity of minnesota extension division,

1990source

**1 ppm of nitrate nitrogen is equivalent to 4.4nppf nitrate (No3).

Note
The maximum level of nitrate as n in water for hmnsansumption (as set by the us epa) is 10

milligrams per liter
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2.4 Provision of veterinary services and sustainability of ruminant livestock projects

Pastoralists in most parts of the world can be idensd highly vulnerable to herd losses caused

by:-

Individual risks such as non-epizootic animal dégegredation and poor management decisions.
All around the world, but particularly in Africapush vulnerability can too easily reduce large
numbers of pastoralists to destitution, and sonedincause a large scale exodus from
pastoralism (often only to low-grade urban unemplegt or long term relief dependency).
Evidence of this vulnerability is found in a longcord, since 1970s, of catastrophic droughts
causing mass mortality of livestock. Pastoralisgsegially in the horn of Africa, continue to be
victims of recurrent droughts and large scale mdgonal food aid continues to be necessary in
response to those droughts. Pastoralists are sotpmor and vulnerable, but they are also

marginalized( Department for international develept2011)

The department of veterinary services has placedtgattention to animal disease control in
order to protect Kenya animal resource base. Thesfbas been in the control and eradication of
notifiable epizootic trans-boundary animal diseasésmajor economic and public health
importance in order to promote sustainable livdstacming and to facilitate trade in animals
and animal products. The major epizootic animakakgs include Foot and Mouth Disease
(FMD), Contagious Bovine Pleuro-Pneumonia (CBPRhdBrpest, Rift Valley Fever (RVF),
African Swine Fever (ASF), and Lumpy Skin Diseat&@). Other important diseases are

Rabies, Anthrax/Blackquarter, Contagious CaprireiR-Pneumonia and Newcastle Disease.

Kenya is a key market for livestock from the neighbng countries due to a marked livestock
price differential with the neighboring countri@his occasions a heavy net inflow of livestock
into the country leading to an in increase in traoandary disease challenge and a depression of
local producer livestock prices which has actedaadisincentive to investment in the sector.
This, coupled with the large scale and massivestioek movement by pastoralists, has

inordinately stretched the country veterinary dégeaontrol services. The incidence of Trans-
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boundary diseases in the country remains an efeeb@rrier to trade and has continued to deny

livestock access to alternative international mirke

The provision of veterinary services has been cam&d by inadequacy of operational funds,
shortage of transport and veterinary inputs, podrastructure and shortage of veterinary
personnel. Additional constraints include inadégudiagnostic facilities which has led to the

upsurge of diseases and spread into previousiy eesas.

In order to achieve better results, Strategic nregsto prevent entry of exotic and emerging
diseases such as avian influenza into Kenya arghmit in place, including regional approach
to trans-boundary disease control. The departmamnalso enhanced stakeholder participation in
disease control as a new approach to manage lokediseases. A process to establish disease
free zones has also been initiated to facilitatpoexof livestock and livestock products. In
addition extensive surveillance and regular vadmna against notifiable epizootic diseases are

carried out in order to improve herd immunity.

2.3.1 Pest control and sustainability of livestock projects

Pest control has remained a major priority for diepartment of veterinary services. The focus
has mainly been on the tick and tsetse controlksTizansmit various tick-borne diseases
especially the East Coast Fever which cost thetcpumearly Ksh 855 million per year. During
the 1990s, the government handed over the managerhdips to farmers but the department
has retained the regulatory role of tick controthwiespect to testing and registration of new
acaricides and issuing guidelines on their usadiition, the department has continued training
farmers and dip committees on dip management tihrextension. Currently, only about 40% of
the 5,000 communal cattle dips are operational. ddpartment is encouraging the communities
to rehabilitate the remaining dips through the Gitursncy Development Fund (CDF) and Local
Authority Transfer Fund.
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On the other hand, about 51 districts in the ayuabmprising of 25% of the total land mass
and 60% of productive rangelands are infested witketse flies. Tsetse transmits
trypanosomiasis to cattle and sleeping sickneshutmans which lead to huge losses. The
department has retained tsetse control as a cootidn due to the trans-boundary nature of the
vector and has embraced participatory approach means to ensure sustainability in tsetse
control. It is also implementing the( PATTEC) prdjevhich is a six year regional programme

aimed at eradicating tsetse in Africa (Veterinagpv&es, November 2011)

The department of veterinary services (DVS) is oesfble for controlling major animal
diseases, but restricted funds limit its actiorfse §overnment plans to:-

Strengthen the animal health delivery system byidnog mobile animal health clinics and

screening units and disease surveillance mechanBnssrengthening disease control measures
in partnership with regional animal health prograi®)s create strategic disease free zones to
facilitate the export of live animals; 4) increaseoss-border disease surveillance and

management mechanisms (Dr.Alfred. Muthee , 2006).

Handling of minor disease cases has been privatinddhese cases are attended at farmers cost
by private animal health service providers or bgtpaalists themselves.

2.4 Community involvement in project planning and decision making and sustainability of
livestock products

Community involvement in any project right from et inception to the end is very important
and forms a participatory approach to developmeairticipatory development is the most
important approach towards enabling communitiehefp themselves and sustain efforts in
development work. Communities are no longer segicalrstakeholders that have an important
role play in the management of programs as redipiehdevelopment programs; rather, they
have become and projects in their areas (EconomveBDpment Institute, 1986).

27



At a 1986 Economic development institute (EDI)-sgamed workshop, the value of community
participation in development projects was emphakizecluding greater responsibilities for

project efficiency and effectiveness, cost-recoyvesgcial acceptability, and sustainability.
Among the possible dangers brought out at the vinmqiksvere included: delays, additional costs,
sabotage by powerful economic or social groupstilitgsto or distrust of the government,

intensification of community conflicts, and divessi of benefits to the well-established rather
than to women or disadvantaged. Some of these fodt@noblems can be reduced by careful
research, flexible project design, appropriate ietdbgy and two- way flows of communication

(Michael Bamberger, 2006).

A community's members are a rich source of knowdedgout their community and of energy
and commitment to that community. When public Hegltofessionals envision a program to
address health issues in a particular communitypitg into the community's expertise and
enthusiasm is frequently an essential issue. Genparticipation by community members,
including youth, is the key. Community members oointhe project at the same time that
professional partners build the community's capaitit make informed decisions and to take
collective actionExperience has demonstrated that people can déwiseown ... alternatives

if they are allowed to make their own decisions.

Community participation is a proven approach torasising health care issues and has been long
utilized in HIV prevention in the United States ainddevelopment internationally, in projects
varying from sanitation to child survival, cleanter and health infrastructure. However, the
quality of participation varies from project to prot. Moreover, in spite of the failure of many
health programs designedthout the participation of target communities, some @ssfonals
continue to question the value of community membeegticipating in program design,
implementation, and evaluation. A Youth do not limea vacuum, independent of influences
around them. Rather, social, cultural, and econdamtors strongly influence young people's
ability to access reproductive and sexual healfborimation and services. To improve young

people's sexual and reproductive health, therefpregrams must address youdimd their
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environment. In order to address youth adequately appropriately, programs should be
designed and implemented with the meaningful ineolent of youth. To address youth's
environment, planners must acknowledge that comtywamd families significantly influence

youth (Transitions, Community, Participation 20@@ntroversial and/or taboo, it is critical to

bring other community members into the proces$abthey, too, can support healthy change.

2.5 Feed availability and sustainability of livestock projects

Animal feed is food given to domestic animals ire tbourse of in the course of animal
husbandry. There are basically two forms of feefiglder and forage.”Fodder” refers
particularly to food given to the animals ( inclngiplant cut and carried to them), rather than
that which they forage for themselves. It inclutey, straw, silage, compressed and pelleted
feeds, oils and mixed rations, and sprouted gramg legumes.” Forage” is plant material
(mainly plant leaves and stems) eaten by grazwesiock. Historically, the term forage has
meant that only plants eaten by animals directlpasture, crop residue, immature cereal crops,
but is also used more loosely to include similanpd cut for fodder and carried to the animals,

especially as hay or silage ( Small-Scale Dairyrtiag Manual).

Livestock play an important role in most small-ecé&rming systems throughout the world.
They provide traction to cultivate field, manure n@intain crop productivity, and nutritious
food products for human consumption and income @g¢ioa. Despite the importance of
livestock, inadequate nutrition is a common problerthe developing world, and a major factor
affecting the development of viable livestock inlies in poor countries.( K.C Paudel& B.N

Tiwari).

International Fund for Agricultural Development ogoizes both the significant role that
improved animal feed and feeding practices can jpldlge long-term alleviation of rural poverty
and their specific benefits to the rural poor sashincreased livestock productivity, house hold

food productivity and income. Availability of adeafe feed is the major constraint to livestock
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production in the dry lands of south eastern Kemgsture grasses served as the only fodder for
domestic animals in the period of nomadic livestoaising (Kenya Agricultural Research

Institute).

Animal feed is feed given to domestic animals ia ttourse of animal husbandry. There are
basically two types of feeds; fodder and forage@b®cale Dairy Farming Manual Volume 3)

2.5.1 Fodder Production

This refers to particularly to feed given to theénaals ( including plants cut and carried to them),
rather than which they forage for themselves. Tinelude hay, straw, silage, compressed and
pelleted feeds, oils and mixed rations and sprogtaths and legumes. The most popular fodder
crops in Kenya are the nappier grasses, desmodugnswaeet potato vines ( Small Scale Dairy
Farming Manual Volume 3). Fodders are mainly slgalnder zero grazing and semi-zero

grazing in high potential farming areas.

2.5.2 Forage production

This refers to the natural vegetation in form oagges, browse and forbs; what Food and
Agriculture Organization refers as permanent pastwrhich occupy between 4% (Mauritius)
and 73% in Botswana of the total land area. In nitgjof the countries pastures occupy 23% to
60% of the land area. Virtually all permanent pestiare not improved and therefore ruminants
depend on natural forages and browses which vadglwiin quantity and quality during dry
season. As a result livestock productivity varieghwgeasons. While technologies for improving
natural pastures are available, they face serioustints such as communal ownership and
grazing in the traditional sector currently thedit@nal grazing system is under pressure. Human
population is increasing, arable cropping is exjpagndnd grazing areas are decreasing

( Abate, Dzowela & Kategile, 2013)
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Feed availability and the impact of grazing on ratuon natural vegetation is clearly
demonstrated by the study done in the Mediterrametinsimilar conditions as those prevailing

in the tropics:

Vegetation in the Mediterranean basin has beenlojee® over thousands of years depending on
the natural processes and human intervention \@gd cutting, fire and grazing (Kutie et al,

2000). Many natural grasslands have been destioyedltivation or modified by grazing from

livestock (Watkinson and Ormerod, 2001). Alfara’saahas suffered from two factors that affect
the natural vegetation diversity and lead to sevargye deterioration; grazing by domestic
livestock and land reclaimation (EQA, 2004). Heavgizing by domestic livestock and misuse
of rangeland in the last 40 years is thought toeh@sulted in the depletion of many shrubs,

grasses, and many palatable plants (Ministry ofcAdfure, 2004).

The dominant grazing system is known where shegherdve their animals to rich grazing
lands as soon as the forages start their life cgtlhe on- set of short rains, in February or
march. Hence the plants have no chance to growgaradhigh forage quantities due to early
grazing (Ministry of Agriculture, 2004). Under tleesonditions, grasslands were degraded and
only provide forages for free grazing within 2 ten®nths during good rainy seasons (Ministy of
Agriculture, 2004).

The impact of grazing on plant community structamel ecosystem functioning is a key issue for
range management as well as for nature conservabonthe other hand, range managers
emphasize the long term sustainable maximizatiohvettock production and profitability of

the operation, while conservationists seek to lhigidiversity (Talman et-al. , 1996, Noy-meir et
al, 1989). Mediterranean ecosystems are distingdishy high seasonality in resource
availability, large component of annual plantshe flourestic composition and a long history of
grazing and disturbance (Noy-meir & Seligman, 197Bpmestic livestock have grazed

Mediterranean ecosystems and particularly thosth@fmiddle east for more than 5000years
(Edelstain & milevsky, 1994). It is therefore natusual to find many species well-adapted to

grazing, expressing high degree of resilience ¥alg defoliation (Perevolotsky &Seligman,

31



1998). Heavy grazing pressure has been reporteedtae the diversity of herbs and shrubs in
the rangelands (Zhao et al, 2006). Due to ovemggazihe vegetation species composition,
richness and productivity has changed over the gasades, some species have disappeared,
while others have survived through the use of malquiical or other adaptations (wang et al,
2002). Grazing can influence the structure and roegdion of plant communities in different
ways (Noy-Meir et al, 1989). The direct effect okerHivory occurs by the selective and
differential removal of plant tissues or specigglifect effects on botanical composition and
species diversity can occur when selective grasmglominant species reduces their vigor and
presence, thus favoring the spread of less cormymebut more grazing tolerant plants. Previous
research in these communities has suggested thate#ponses of vegetation to grazing are
associated with plant growth form, mainly plantdij and to a lesser extent with palatability
and spines (Noy-Meir et al, 1989). In the southmart of the west bank the rangeland was found
to suffer from severe deterioration, due to ovezrigig, improper grazing time, uses of trees and
shrubs as sources of fuel, and cultivation of nmaigiand (Mohammed, 2005). These factors are
thought to have lead to the current poor conditiog@ rangeland, characterized by damaged
vegetation cover, low productivity, increase of gumious and unpalatable plant species, low

vegetation cover, and presence of large percemtiageed like sarcopoterium species.

The recurrent drought also affects seasonal mylafipastoral household due to livestock loses
leaves many with few heads of livestock (Yonnis020 The use of wet season grazing
landscapes for crop production (private farminggoagxposes the ecosystem to extreme soil
degradation. This will eventually undermine the gmtital to achieve food insecurity for
vulnerable households whose livelihoods is entigdpend on livestock production (Amaha,
2006). There have been a number of studies undertak rangeland conditions (Ahmed, 2003;
Belaynesh, 2006; shashe, 2007; Alemu, 2008) ardl iesources characterization (Seyoum and
Zenash, 2001),. There studies emphasizing on fcetion of challenges and opportunities in
pastoralists mobility as traditional grazing lanédimagement that helps conserve feed for dry
season (Homann, et al, 2004; Proud, 2009).
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Livestock play an important role in pastoral housds in tropical dry lands. They provide food
in terms of milk, meat, and blood, traction fortotdtion and transport, cash from sale to meet
recurrent needs, a symbol and store of wealth amdd roles in festivals, rituals, cementing
relationships (warzinger et al2008). In livestodloguction, feeding is the major constraint
especially during dry season and drought (Lukuyal @011, Njarui el al 2011, sere et al 2008).
However tropical dry lands produce adequate highlipufeed materials that can be fed
livestock throughout the year if well managed andserved. The major cause of feed shortage
south-eastern Kenya has been lack of appropria fiarvesting, processing and conservation
technologies. Feed conservation strategies cuyrbethg promoted in Kenya are inaccessible to
resource poor small holder farmers utilizing thesg lands (mworia and kinyamario 2008).
However, farmers in these dry lands have over ydaveloped and have been using a wide
range of feed conservation strategies that haveewasth the intended purposes to varying
degrees. In south-eastern Kenya dry lands, a langeber of farmers conserve grass hay but
guantities conserved are not enough to feed anithedsighout the dry seasons and the drought
periods (Njarui at al 2011). With increasing demé&ordfeeds as demand for livestock products
increase(Delgado 2005) and expected increase ugbtdrequency with climate change (Adger
et al 2003), there is need to evaluate and impooreservation strategies being used. Farmers
will benefit more if they continue to produce qtplivestock products deeper into dry seasons
and drought periods because of higher price optbducts during the dry seasons compared to

the wet seasons.

Pasture improvement is undertaken to increasetiont@ value and performance of pasture
grasses and legumes. Improved pastures can al$obot® to soil nitrogen levels. Improved
pastures may be in the form of: sowing pastures fiiied soil, over sowing into established
pastures, applying fertilizer or increasing or @asing the decomposition of soil organic matter

by soil cultivation (Pasture improvement- land ngara’ monitoring guide).

“Because of feed insufficiencies, animals rearedsimallholders often exhibit high mortality,
high susceptibility to diseases, low calving pesiodate maturity, infertility and reduced

reproductive parameters- all of which have obvioegative impacts on house hold food security
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and income. Poor feeding practices are primaryoreagor low animal production in developing
countries (International Fund for Agricultural Désgment, 2005).

2.6 Availability of human labor and sustainability of livestock projects

Availability of animal husbandry skills are necayséor successful livestock keeping. These
skills are normally acquired through exposure arpgedence in animal herding or through
training. Skills in animal husbandry will enablepastoralist detect and manage common and
routine problem occurrences in livestock animalbaunsiry skills are similar skills possessed by
livestock extension officers. In most cases passisause family labor including child labor. For
this reason a lesson can be learned from studieducted on the adoption of dairy technologies

done in coast province.

Wambugu (2004) identified extension contact as fgava positive effect on knowledge and
adoption of dairy technologies independent of ineolavel. Overholt et al (1985) had also
identified access to training and extension sesvite farmers and farm workers important
factors that enhanced agricultural productivitytjas (Cloud et al 1985) had also showed

positive effects of training on technology adoptsord agricultural productivity.

Nakamanee (1999) realized that the level of comemtnfrom development and extension
workers as well as farmers to make and or useesdag prerequisite to adoption. Silage making
needs a lot of resources which may not be avaikabfarmers thus making it difficult to engage
in silage making. However it was not clearly statdtht type of commitment was needed so as
for the adoption to be enhanced. Rangnekar (188&d that in India farmers felt that benefits
from silage making were not commensurate with ff@teand time spent for ensiling. In Central
and Western India most extension staffs were awhglage making processes and had basic
information but lacked in depth knowledge and watily 15% having practical experienda.
Kenya especially in the coastal region the situati@s similar to that of India as extension staff
rarely ever got chances to participate in silagekingp exercises. There is no study done
especially in the coastal region on the technieglability of both the farmers and the extension
staff on the various fodder conservation techn@sdgading to endemic low adoption of fodder

conservation technology in the region. (Provindmfector of Livestock Production, Coast
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2008). In Thailand farmers were not adopting silaggking because the production from the
cows was not adequate thus not cost effective.tliBog et al, 2001). Appropriate technology
for silage making and use that suits the type alesof livestock production system influenced
adoption of silage making technologies in Malay$tastic drums became popular because,
besides the convenience for use, were not easdyea through by rats, causing spoilage, as

when using plastic bags or plastic film wrappinghi6 , 2002)

Ojeda (1999) observed that funding for reseasch@d extension staff was not adequate to
enable development of appropriate technologies wmadsfer them appropriately. Lack of
knowledge of silage making principles by the peoafel specialists involved in livestock
farming had been identified as a limitation in greduction of silage. This therefore called for
an in depth study of the adoption status of fodttarservation technologies so as to enable
stakeholders in the dairy industry re- focus thdtiention to worth wile interventions.

Uaiene et al (2009) in their study on the determisiaof agricultural technology adoption in
Mozambique found, access to credit, high level dfication, access to extension advisory
services and being a member of a farmers assatias factors influencing adoption of
agricultural technologies. The study was howevased on secondary data and may have faced
limitation on gender characterization for makingidianferences. Access to credit did not
necessarily reflect the income status of the fasmsarce farmers sometimes feared acquisition of
credit. Inaizumi et al (1999) reported that develept of technologies with comparative
advantages in farmers agro ecological and socioaauo@ condition that also provided them
with new opportunities for income generation angedsification was of crucial importance, thus
recommended that, for any rapid adoption of adjrical technologies poor farmers required
their increased patrticipation in the technologyelepment and evaluation process in order to
ensure that the technology was appropriate to tile®ds. Also to speed up dissemination and
wide spread adoption there was need to involvenaliagricultural extension services and Non-
governmental organizations as well as private sect@onberger, (1968) had also noted that
farmers needed to perceive a need for the new obwyw in order to adopt and many
innovations from Research and Development Innomatiwere not accepted because they were
not demand driven. Practices compatible with thistexy farmers' conditions were most likely

to be adopted quickly as observed by (Bwisa & Gacl®97). It was therefore paramount for
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the reasons behind non adoption or adoption ofni@olgies be reviewed for enhanced and

sustained adoption leading to increased milk prodac

In Ghana, (Michael and Doss 1999) reported thatuihiake of new technologies was often
influenced by the farmer's contact with extensi@vges, since extension agents provided
improved inputs and technical advice. Women repoftaver or no contacts with extension

agents thus low adoption levels.

Mathur and Singh ( 2001).observed that in Indiasdarchers often did not have a proper
understanding of the problems and environment@tthallholder dairy farmers, and there were
weak linkages between the farmers and extensioatiimaries. It was, therefore, considered
necessary to evolve, develop and transfer new tdobes suitable to resource poor
smallholders so that the benefits of developmentdcbe evenly distributed. The technologies
evolved by different research institutions had tmutaneously tackle social, economic,
administrative, organizational and technical issi&sapiro et al (1998) similarly observed that
farmers in Ethiopia perceived non availability eked and lack of extension services as reasons
for not adopting farm grown forages. However thedgt never elaborated whether the non
availability was in terms of cost or access. It wa&sessary to establish whether farmers had
resources for accessing both the extension senaoeks inputs alongside other factors of

production.

Wanyama et al (2003) while assessing factors inflirgy adoption of pastures and fodders
amongst smallholder subsistence farmers in selatisddcts in Western Kenya observed that
increased contact with extension/Research staffnramee farmer participation in on farm trials/
demonstrations were likely to increase adoptiorfoohge establishment. However the study
never indicated whether adoption was sustainedr gfteticipation in on farm trials or

demonstration. Sinjal et al (2004) on fodder legsiiteehnology and farmer to farmer extension
on Desmodiurmand Calliandra study in central Kenya found the characterisbicthe farm and

technology, resource endowment and influence offéinmer as important factors affecting
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diffusion of technology. However the study did m@tus on the intensity of adoption and apart
from making an inference from the farmer’'s chanasties did not get the specific reasons

behind the technology diffusion so as to understaedrend and possible area of intervention

2.7 Availability of market for livestock and livestock products and sustainability of
livestock projects

Livestock marketing is an important aspect of amyedtock marketing system whereby
producers exchange their livestock and livestocadpets for cash. The cash is used for
acquiring goods and services which they do not gcedhemselves, in order to satisfy a variety
of needs ranging from food items, clothing, medaatand schooling to purchase of breeding

stock and other production of inputs and supplies.

As already stated, in most African countries thisresevere paucity of time series data on
livestock prices as well as on performance andcieficy of livestock marketing system.
Ironically, livestock marketing happens to be aofée sector, where African governments
choose to intervene in a variety of ways. Theseruantions range from outright fixing of whole
sale and retail meat (e.g. Benin Ethiopia ,Togo)ntonopolizing the export market (e.qg.
Botswana, Kenya), yet in many instances policy slens on livestock on livestock marketing
are taken in the absence of vital information omvhbey affect livestock producer, traders,
slaughter-houses, butchers and consumers. Veny pfftee fixing at unrealistic levels leads open
black markets, where the real prices sustainaldiitier from those officially listed. In spite of
this the official prices constitute the price serilata, which clearly distort any analysis based on
them. Even when governments pursue price stabdizgiolicies it is difficult, in the absence of
livestock market data, to establish to what deghedr effects are transmitted to the level of

producers ( Food and Agriculture Organization,2013)
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The ability of agro-climatic variables to explainfferences in poverty indicates poverty in
remote areas may be linked to natural resourcaadiigtly and lack of market access (Pender, et
al, 1999, Pender, 2001), in this case for anindster road and access to markets are expected
to favor better returns among the livestock keeperd should therefore contribute to better

welfare or higher incomes (Pender et al, 1999)

For many pastoral house holds in east Africa, regllivestock is the primary method of
monetary income generation. At the same time, hdwdds are reluctant to sell livestock
because of their utility as food sources, storewedlth and status. When sales are conducted, it
is essential to meeting house hold incomes. Thewalhintentioned, such approaches were often
costly and unsustainable and had little measuraflpact on the targeted communities
(swift,1991; Hodgson, 1999, Fratkin, 2001). Padtocenmunities are beset by many problems,
including lack of access to transport, infrequeraryd unavailability of profitable markets,
unavailability of established prices based on mamkechanisms of supply and demand, and the
frequent rejection of animals by certain markets ®éak & Little, 2006). Like most pastoralists
communities of northern Kenya’'s rangelands, most tloé people of 11 Ngwesi are
impoverished, hold few non-livestock assets, hawitdd access to wage-earning employment
and keep only a small number of livestock. In [2087, half of them owned fewer than eight
cattle and 68 small stock (Baldwin, 2008). The mynmethod of income generation for most
house holds. Primary goal is to maximize the siz#ésolivestock herds, most animals are sold
for house hold consumption smoothing purposes adnnresponse to market prices. Income
from livestock sales is most often used for foaztha®l fees or health care. For this reasons,
raising producer income from such sales should benamon goal of development projects in
the region (Mc Peak & Little, 2006). Currently, dstock marketing efficiency in 11Ngwesi is
hampered by several obstacles. Principal amonge thesthe poor condition of regional
infrastructure. Producers almost universally tre&irt animals to market, walking for hours or
even days. In rainy season, many of the road bedompassable. Once producers arrive at the
market, they often subject to broker-buyer collasicombined with the unpredictable nature of
supply and demand at area markets, often meangrtbadticers do not make a sale or a subject

holds up that lead to extremely low prices. At tharket 11 Ngwesi, producers reported that

38



nearly 30% of their trips to the market did notulegn a sale. Never the less, some area markets
are known attracting more buyers and thus offehigéer price distributions. In deed,( Bailey et
al, 1999) concluded that concluded that marketepvariability is linked to either variations in

guality or individual market characteristics.

Pastoralists communities receive highest levelshaianitarian aid in the horn and East
Africa(OCHA et al, 2010). Livestock marketing unseiod as the process through which live
animals change ownership , is increasingly perce@ae critical for improving pastoral house
hold income. However there is relatively little &s#s of the structure and performance of

livestock marketing systems.

Marketing remains one of the greatest challengethendevelopment of livestock industry in
Kenya. Regardless of the emergence of organizedanantelligence particularly in relation to

prices at terminal markets, lack of and need fazepinformation in many of the pastoral areas
remains a critical concern by producers, traders @olicy makers. The livestock information

network and knowledge system( LINKS) of the glolbastock collaborative research support
program (GL-CRSP) have responded to this need.a#t teveloped a livestock marketing
information system based on information communicatiechnologies that has now been
adopted as the basis for developing a nationastoak marketing information system for Kenya.
The development, testing, implementation and expanef the system have all been made
possible through collaboration among different shattders with interest in livestock marketing
information. It is expected that provision of susformation and improvement of the capacity to
communicate the same. This will have a positiveeaffon market transactions in terms of

improving sales and identifying markets offeringtbeprices (G.Kariuki, 2013)

It is estimated that livestock contributes upwaoflsl0% and 25% to kenya’s GDP (of US$
10.1million) and agriculture sector respectivelyod¥l of these livestock are produced and
marketed from the arid and semi-arid areas of Kewhch account for about 8% of the
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country’s population and occupy roughly 63% of tb&l land area (Narman,1990; Republic of
Kenya ,1994). Livestock has acquired a niche ininht@e national, regional and global livestock
trading chains and livestock producers are parthef commercial webs of trade relationship
among people and countries in different locales dridki, 2001). However, despite its
importance and contribution to the national econothg development of livestock sub-sector
has faced numerous challenges. The lack of traespaimely, and efficient livestock marketing
infrastructure is recognized as the major factodaring the improvement of gains to livestock
trade in order to benefit the national economy ugto derived taxes and more importantly
perhaps to benefit the communities of livestockdpaers (Aklilu, 2002; GL-CRSP, 2003). A
reliable livestock market information system is ey kelement supporting decision-making of
other players such as traders, middle men, andypoiakers and contributes to the development
of pastoral areas (Barret & Luseno, 2001; Kaithoaét 2003). Provision of marketing
information or the improvement of the capacity tontnunicate the same will have a positive
effect on market transactions in terms of improvsades and identifying markets offering better
prices, identifying market hot spots and wheredorse for animals that meet expected quality
and health standards for local and internationalketa. It is against this background that the
LINKS project of the GL-CRSP initiated a livestockarketing information system geared
towards addressing the needs for timely and raiablormation for producers, traders and
policy makers in the sub-sector. The system wa®ldped and tested in collaboration with a
number of organizations including the ministry iwektock and fisheries development (MoLFD),
the Kenya livestock marketing council(KLMC), Fooddaagriculture organization(FAO), arid
lands natural resource management project(ALRMPYpodF and agriculture research
management- Africa(FARM-Africa), veterinaries safientiers(VSF) sussie, University of
Nairobi(UoN) and the international livestock resdainstitute(ILRI).(G.kariuki & R. Kaitho)

For almost 3 years now, the LINKS project has fecusn developing a new generation of
technologies that addresses the livestock marketegls identified in the in the LEWIS project
while continually improving the early warning tedbogy across the eastern Africa region. Out
of this process has emerged a new generic livestmketing information system that allows
reporting of market prices and volumes of cattlegep, goats, camels and donkey. To take
advantage of the increasing expansion of cell phegbnology, a coding system has been

developed and accepted to report market conditi®he. system provides codes for markets,
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animal species, breeds, age and sex categoriemedranonitors collect livestock prices and
volumes through interviews during peak of a madegt. They have to interview 5 cases of each
of the dominant breeds, classes and grade comtanatianimals on that market day in order to
generate data then calculate the average pricesafdr animal category along with the total of
livestock supplied to the market by animal specidse data is then coded and is sent into the
data base system. The coded market informatioanste automated country servers which, in
turn, are linked to a global server allowing viewiof market data across country borders
through the internet. The system provides timelfprimation to enhance transparency and
efficiency in livestock marketing and support demsmaking that provides alternatives to
source and dispose livestock through markets offebetter returns for producers and traders..
in addition to information technology developmesdnsiderable efforts have been made to build
stakeholder consensus on how to report market dgsaamd agree on to a livestock grading
system. Training courses are designed and conduectedsure monitors know how to report
prices and volumes in a manner that is acceptablpastoralists, traders and middlemen.
Building s strong foundation in reliable technologiyd fundamental organizational buy-in has
positioned the LINKS project to enter the next gha$ challenges and issues that need to be

addressed to ensure stability sustainability ofstystem.

Lack of reliable and timely livestock marketing onfnation is one of the major constraints in
developing the livestock trade especially in thiel and semi-arid lands where livestock is the
major source of livelihood(Agref 2005, Kariuki akéitho, 2006).LINKS has responded to the
livestock marketing information needs by designamginformation communication technology
infrastructure for reporting and requesting infotima on livestock prices and sales volume from
a network of different of different markets in K@n Through collaboration with MoLFD and
KLMC, LINKS has been integrated into a national ebtock marketing information
system(NLMIS) that facilitates dissemination ofamhation so as to reach end users in the
remote livestock producing areas. The objectivetheNLMIS are to avail information through
various media to stakeholders in livestock markgtestablish a livestock marketing database
for reference in planning, research and monitoohgnarketing trends, and to provide early

warning information for disaster preparedness. ddtesities to achieve these include training of
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field data collectors in the techniques of datalemblon and reporting and training of all
stakeholders on the interpretation and use of in&bion available from the NLMIS. There is
also training on how to download, analyze and suriz@ahe information for transmission to
end users in a form that that fits their requireteemo date, the net result is a basic network of
organizations that are using livestock marketinigrimation from a number of markets in the
country in conjunction with the existing LEWIS texhiogy. These include the ministry of
livestock and fisheries development, concern woidéwfamine early warning system network,
and arid lands resource management project amamgsotThe information is also shared with
agriculture and livestock working group of the Kanfood security meeting (Agref 2005,
Kariuki& Kaitho,2006).
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2.8 Conceptual framework

The conceptual framework was developed througha@xiplg and ascertaining the relationships

and interconnectivity of the objectives of thig\dy.
Figure 1 Conceptual framekvor
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In this study the following variables have beemided as independent variables: provision of
water, feed availability, provision of veterinargre, Availability of human labor, availability of

market for livestock and livestock products and oamity involvement. On the other hand,
Multi-Disciplinary Approach to range developmeniis&inability of livestock projects and the
role of the government in ensuring appropriate ldadure regulations are in place, are

moderating, dependent and intervening variablgsectwely.

Figure 1 on page 41 for the conceptual framewdnkws a diagrammatic representation of the
relationships, linkages, and the interaction of w#aeiables necessary for successful and the

subsequent sustainability of the ruminant livestpikects in the dry lands.

Lack of consideration or omission of any one of théependent, dependent, moderating or
intervening variables at project conception, plagnand implementation level may jeopardize
project sustainability of ruminant livestock prdjée dry lands. It is also equally important for
the project management team to consider all theskakeholders for the project and involve
them all the way from project planning, implemeimiat monitoring and evaluation and the
decision making process. This kind of strategy willsure that all stakeholders including the
beneficiary community have a sense of project neagmice and ownership long after project
completion. However, mobilization of all the ne@agsstakeholders and the resources for the

project posses a great challenge to the projecagenent team.

2.9 Summary of Literature Review

This chapter covered literature review on factafBuencing sustainability of ruminant livestock
projects in dry lands; mainly focusing on Kenya dhe tropical dry lands. An account of the
importance of water to living organisms, sourcewater, contamination and safe drinking water

for human and livestock has been given.
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Provision of veterinary services is necessary toichmassive animal loses through death and
loss of livestock productivity. Adequate veterinacgre ensures that the overall livestock
performance and productivity is enhanced. The meatarinary services required are the control
of parasites and diseases through dipping, sprayitly acaricides, treatment of diseases and
vaccinations. Likewise the importance of livestée&d availability throughout the year has been

emphasizé; bearing in mind that in dry lands livestock deg@n mainly natural vegetation.

Community involvement at all stages of the projegtle is necessary in that community
members are a rich source of knowledge about dosimmunity and of energy and commitment
to that community. The issues of future projecttoanty after donor with drawl as well as
project ownership call for community involvementthe project right from the beginning of a

project.

On the other hand natural vegetation is rdind@pendant, hence its availability and
amounts vary with seasons.This fluctuation in retéeed supply calls for conservation during
the time of plenty. Availability of skilled anim&usbandry human labor has been identified as
an important aspect and contributes significarlyhe sustainability of livestock projects. On
the other hand availability of ready market forebtock and livestock products depends on the
infrastructure and distance of the rangeland tocomlajestock markets, that is major towns and
cities. The main livestock buyers here are the taiglen buy livestock at very low prices. In
Kenya LINKS has responded to the livestock markgtitiormation system needs by designing
an information communication technology infrastawet for reporting and requesting

information on livestock and sales volume from twoek of different markets in Kenya.

Community involvement at all stages of the projegtle is necessary in that community
members are a rich source of knowledge about dosirmunity and of energy and commitment
to that community. The issues of future projecttoanty after donor with drawl as well as

project ownership call for community involvementthre project right from the beginning of a
project. The interdependence and relationship antbag/arious variables has been illustrated

diagrammatically in conceptual frame work, figureoh page 41
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction

This chapter deals with research design, the locaif the study, population, sample size, data
collection and data analysis procedures that weee during the study. It presents in detail what

was done.

3.2 Resear ch Design

A descriptive survey research design was emplogepresent oriented methodology used to
investigate populations by selecting samples tdyaeaand discover occurrences (Oso and
Onen, 2009). It was used to provide numeric desorip of some part of the population. The
design is suitable for this study because it isneaucal, simple,and clear and helped in

understanding the entire population from the setépiart of it.

3.3 Target population

This study was conducted in the entire and largdol&ni district. This is the original Kaloleni
District before Rabai distrct was curved out ofTihis was necessary to enable the study capture
the entire donor funded ruminant livestock projects that aatoss the two districts, namely
sheep and goat projects that were funded by wasidrvand arid and semi-arid lands resources
management project. Kaloleni district, within Killi€ounty, covers an area of 909km squared
with about 758 km squared being arable land. Tistridi is administratively divided into 3
divisions, 9 locations and 20 sub-locations. Hurpapulation is estimated at 173,050 and with
35,134 farm families. The main ruminant livestoapplations for beef cattle, goats and sheep
are estimated at 48000, 30000, and 8000 respect@ekr 80 percent of this district is arid and
semi-arid with the dominant economic activity belmgef production, sheep and goats rearing.

The target population for this study was 35,13#nféamilies.
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3.4 sample size and sampling procedure

Sampling is the gathering and asking of a rangadividuals the same questions related to their
characteristics, attributes, how they live, or thapinions. It also involves the collection of

relevant information (O’ Leary, 2004)

The following formula was utilized in calculatinget sample size.
N=  Zx(p)x(1-p)

G

N=the desired sample size

Z=the standard normal deviate at the required dentfie level (1.96 for 95% confi8dence level)
P=the proportion in the target population estimateldave characteristics being measured
d=the level of statistical significance test

Thus,

N=  (1.96¥x (0.50) x (1-0.5)= 384
(0.0%)

However, because the target population was knowlnnas more than 10,000, the final estimate

was calculated using the following formula.

Correction for Finite Population

Where:

N=target population
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Hence:
nf = 3840 = 380 farm families

1 + 384-1

35,134

Therefore the ideal sample for the research wastB&digure the researcher used to work with.

Out of the 380 respondents, 185 were apportiondduaad in zone 1 and 195 for zone 2

Table 3.4. Sampling of the respondents

Target group No. of respondents

Zone 1-high potential area 185

Zone 2-dry lands 195 including all 10 sheeg goat groups

Total number of respondents 380

All the respondents were drawn from farm familiesaadom living in the rural- 15 respondents
per sub-location and 2 per sheep and goat groupstah of 24 sub-locations were considered

and10 sheep and goat groups
3.5 Data collection methods

Questionnaires and interviews were both used am#ie tools for primary data collection from
the various respondents and selected for the sfdyuestionnaire, which is a collection of
items to which a respondent is expected to reacintevriting was constructed by the
researcher and administered to the various respisde the study in the following ways: he
personally administered all of the questionnairesthhe respondents by hand and
through the provincial administration in the stualga. These particular questionnaires
contained basic demographic information like gendge, marital status, socio-economic
status in the form of employment, level of eduaaidc. They also contained both open and

closed ended questions.
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The open ended questions required the respondeatsstruct answer using their own words.

Without a doubt, through these, they were able fferanformation and to express their

opinions regarding the various variables of thedgtas they wished and deemed fit. The
closed ended questions restricted the respondenthidose from a range of predetermined
responses that gave them a range of answers frooh Wiey chose from.

All the questionnaire interview sessions were reear through respective appropriate
answers taken; note taking or jottings at the lottd the questionnaires that were made at the
time of the interviews and typed transcripts creédtem such notes soon afterwards, more often
that same day. Most of the interviews were conaliztdoth English and Swahili.

Participant observation is a systematic methodaté atollection that relies on a researcher's
ability to gather data through his or her sensessito notice, using a full range of
appropriate senses, to see, hear, feel taste aall @'Leary, 2004). Indeed, the nature of
information which the researcher sought to obtairwhat led him to adopt this particular
method of study. By using this method, the researshw for himself what the people and the
various key informants do in the course of theitiehiand by doing this he was able to bridge
the gap between what the people said and what #duotyally did. This method will
allowed the researcher to gain firsthand experiemgéhout necessarily utilizing
informants whose views at times could be mislegdthg researcher recorded information

obtained here as it occurred.

Document analysis is also another method of ddtaction that was utilized by the researcher
in the course of this study. This method involveddlection, review, interrogation, and
analysis of various forms of texts on the issued subject of sustainability of ruminant
livestock projects in dry lands that the researams#d as a secondary source of research
data. These included censuses, surveys, bookfgsurindependent inquiries and reports
prepared on the issues and problems related toaiswadtility of livestock ruminant
livestock projects. The researcher also utilizects@eal communication in the form mobile
phone calls. He also used historical documenthiéenform of articles and various books that
have been written on the various issues of theystdthe purpose of this particular method

was to obtain unobtrusive information that was dabethe pleasure of the researcher
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without interrupting the research process. Throtlgh the researcher was able to obtain the
language and words of the informants who by thaiure are the authors of these documents; he
was able to access data at his convenience. Ovbhemllesearcher was able to save time and

expense in transcribing this data.

3.6 Validity and Reliability of research instruments
The researcher sought to establish reliability ardidity of the data collection

instruments as described below:

3.6.1Realiability of research instruments

According to Mugenda and Mugenda (2003) realibilgya measure of the degree to which

research instruments yield consistent results ta dfter repeated trials. To ensure reliability of

research instruments, the study area was appodtiorie two zones, zonel and zone2. The

study sample was also sub-divided into two almagiak parts. The study for the two zones

were carried out concurrently and the results coegdor consistence. The results obtained

were consistent with insignificant variation, iretattendance for the exercise. Male/female ratio
of the respondents who attended in both zones veais or less the same. These results indeed

confirmed that the questionnaire and observaticesl were reliable research instruments.

3.6.2 Validity of research instruments

Validity is the accuracy and meaningfulness of nafees which are based on the research
results. It is the degree to which are based onrékearch results. It is the degree to which
results obtained from the analysis of data actusadigresent the phenomena under study
(Mugenda & Mugenda 2003). The validity of the resbhanstruments used were confirmed by

the results obtained from data analysis using Gbaee. The results obtained were as per the

expectations of the hypotheses.

3.7 Data collection procedures

Both qualitative and quantitative techniques wesedu In descriptive analysis it included
measures of central tendency for instance mean datistical analysis using frequency

distribution. Apart from the use of descriptivetsti#zcs, sets of data were described using tables
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and percentages. Chi- square was used in testpjhgsis. Tables were titled and well labled
3.8 Ethical considerations

The ethical problems encountered in this studyewkat some respondents especially females
were uncomfortable with disclosing their ages anafrital status, while men concealed the
number of livestock they owned. All in all confidexity of the respondents was upheld and
respondents were allowed to answer and fill thestoles they preferred and without writing

their names on the questionnaire.
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Table 3.1

Operations definition of variables

Objectives Variable Measurement Scale Type of Level and Tools of
research  analysis

To determine Independent Distance to watel Ordinal Survey Hypothesis testing

the extent to variable water source using Chi-square

which water provision

provision Degree of water .

nfluences pollution ordinal survey

sustainability

of ruminant

livestock

projects in dry

land

To examine Independent Disease cases Degree of ordinal survey Hypothesis testing

how does variable disease using Chi-square

provision of Losses from jncidences

veterinary care Provision of .

influence the  Veterinary care Frequency of ordinal

sustainability of disease

ruminant

livestock

projects in dry

lands

To establish Independent  Attendance Number of ordinal Hypothesis testing

how variable members using Chi-square

involvement of participation in involved in

beneficiary Involvement project activities

community of benefi.ciary programs

members in community

project planning members in

and decision project

making planning and

influence deci_sion

sustainability of Making

ruminant

livestock

projects in dry
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lands

To identify the

degree to which

availability of
feeds
throughout the
year influences

sustainability of

ruminant
livestock
projects in dry
lands

To assess the
extent to which
availability of
skilled animal
husbandry
human labor
influences

sustainability of

ruminant
livestock
projects in dry
lands

To examine the

level to which
availability of
ready market
for live animals
and livestock
products
influence s

sustainability of

ruminant
livestock
projects in dry
lands

Independent
variable:

Availability of
feeds
throughout the
year

Independent
variable:
availability of
skilled animal
husbandry
human labor

Independent
variable:
availability of
ready market
for live
animals and
livestock
products

Presence of
green
vegetation in
grazing lands

Presence of
trained
personnel in
animal
husbandry

Percentage of

vegetative cover

on the ground

Skilled man
hours spent

Nominal

Ordinal

ordinal

ordinal

ordinal

Status of sales Sales volume ant Ordinal

and revenue
flows

revenue received

Ordinal

Survey

survey

survey

survey

Percentage and
frequency of responses

Percentage and
frequency of responses

Percentage and
frequency of responses

53



CHAPTER FOUR

DATA ANALYSIS, PRESENTATION AND INTERPRETATION

4.1 Introduction

This chapter presents research findings, analysithe data and the interpretation of data
collected from respondents in the sub-locationsthedvomen groups.

It also presents findings of the observations asdutlsion on the moderating variables; that is
multidisciplinary approach to range development dhed intervening variable; the role of
government in ensuring that appropriate land tenegelations are in place. The data collected

was analyzed and the findings were presented dssggencies and percentages outlined in the
frequency tables.

4.2 Response Rate

A total of 330 questionnaires were distributed addhinistered to 185 respondents in zone 1 and
195 respondents in zone 2.

A total of 210 questionnaires were returned givamgaverage response rate of 56% for all the
respondents.
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Table 4.1 Response Rates

Location Number of Questionnaires Percentage
Issued Completed

Zone 1 185 101 55

Zone 2 195 109 56

Total 380 210 111

Mean 190 105 56

Note: Zone 1 is respondents from the High potential afeme 2 is respondents from the Dry

lands

The mean response rate of 56% obtained and shotablm4.1 was used for the study.

4.3 Demographic Char acteristics

The study required to establish the pattern inpitisonal data of the respondents who attended
this exercise as an indicator of interest and afledity in future livestock forums. The personal

data captured is shown in table 4.2 below:
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Table4.2 Personal Data

Variable Percent Response
Zone 1 Zone 2
Gender
Male 76 81
Female 24 19
Marital Status
Married 90 95
Age brackets in years
Under 36 19 21
35-45 32 23
46-55 30 23
56-65 19 17
Level of Education
llliterate 8 18
Primary certificate 58 54
Diploma 13 10
Post graduates 9 3

Personal data characteristics outlined in tableadeZmportant for the development of a training
curriculum targeting a particular group of partenps expected to attend the training, for
example the turn out for male in both zone 1 amh\&ry high; 76% and81% respectively out of
109 respondents present, compared to female cpanterat 24% and 19% respectively.This
could mean that men are more interested in livéstoatters than women or women are
reluctant to reveal their personal data. Other bletabservations are that married couples
frequency is quite high both zones at 90% and 9&%&dnes 1 &2 respectively. Similarly most

of the respondents have attained primary levelfueate.
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4.4 Factor sinfluencing sustainability of livestock projectsin dry lands

These factors were;-provision of water, provisidrveterinary care, involvement of beneficiary
community in project planning and decision makiagailability of skilled human labour and

availability of ready market for live animals amgelstock products.

4.5 Provision of water and sustainability of livestock projectsin dry lands.

The study wanted establish the influence of adeguwedter provision on sustainability of
livestock projects in dry lands of kaloleni. Thependents were asked to indicate their opinions
‘tabulated in table 4.3 shown below

Table 4.3 Consequences of | nadequate Water

Basisof Analysis Frequency Per centage
Livestock survival 30 28
Fertility rates 10 9
Growth rates 40 37
Market value 29 26
Total 109 100

From the above it can be seen that observable goesees of inadequate water provision are
low animal growth rates at 40%, survival at 30%xeduced market value at 29% and low
fertility rates of 10%. The degree of water scgrors reflected by the distances and time taken
to access water. On average distance to waterisgfausd to be within a radius of 2km during
rains and a radius of up to 10km during droughtektock water was found to be suitable and no

water borne diseases were reported
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4.4.2 Testing of Hypothesis on provision of water

Ho: There is a positive relationship between provismf water and the sustainability of

livestock projects in dry lands of Kaloleni.

Hi : There is no relationship between provision ofewand sustainability of livestock projects

in dry lands of Kaloleni

The hypothesis was tested and calculated usings@rare and the results were shown in table
4.4 below:

Table 4.4 Chi-squaretest on water provision

Testing of independence between rowscatumns (Chi-squares)

Chi-squares 1% 3.195
DF 1
Chi-square X 3841

Level of significance 0.05

Decision: Since %05 >1 x?1. We accepito and reject;

4.6 Provision of veterinary care and sustainability of livestock projectsin dry lands

The study sought to establish whether provisiorveterinary care had any influence in the
sustainability of livestock projects in dry land@@onsequently respondents were asked to state in
their opinion what they considered to be key aspttthe provision of veterinary care in their

area. The parameters considered and their soresre@rded as shown in table 4.5 below.
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Table 4.5 Key aspectsin the provision of veterinary carein kaloleni dry lands

Basis of Analysis Frequency  Percentage

Vaccinations 43 39
Deworming 30 28
Tick control 28 26
Presence of a veterinarian 8 7
Total 109 100

From the above results in table 4.5; it is obvithet the most required veterinary services in this
area are: vaccinations at 39%, deworming at 28% tarkd control at 26%. Presence of a

veterinarian scored the lowest because privateicgerproviders are available and some
pastoralists are able to attend to sick animale flist three services above are expensive for
pastoralists to undertake on their own while tickitcol is even more of a challenge because of

inadequate water.
4.4.4 Testing of hypothesisthe provision of veterinary care

Ho: there is a positive relationship between provistd veterinary care and sustainability of

livestock projects in dry lands

Hi: there is no relationship between the provision efexinary care and sustainability of

livestock projects in dry lands. The result areveion table 4.5 below.
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Table 4.6Testing of a hypothesis on the provision of veterinary care

Testing of independence between the rows and thenos (Chi-squares

Chi-square 1% 3.782

Chi-square Koo 3.841

Df 1
Level of significance 0.05

Decision: AcceptHp and reject for the same reasons sited in table 4.4 that is

Since 0)£ > 1X?1 we accept thélo, that there is a positive relationship betweervision of

veterinary care and sustainability of ruminantditeek projects in the dry lands of Kaloleni.

4.7 Community Involvement in project planning and decision making and sustainability of

livestock projectsin dry lands

The study needed to find out the extent to whicmmanity involvement in planning and
decision making influences sustainability of runmthvestock projects in dry lands of kaloleni.
Using the questionnaire respondents were askeiédlmeir opinion on the level of participation
they preferred in donor funded projects and thesponses were recorded as shown in table 4.6

below:
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Table4.7 Preferred level of community participation in livestock projects

Basis of Analysis Frequency  Percentage

Planning and decision 8 7
Making

Implementation 36 33
Cost sharing 20 19
Awareness 45 41
Total 109 100

From the above results it can be said that moteofespondents at 41% will be satisfied with
awareness creation for the donor funded livestaolepts in their area. While those for
implementation are 33% , cost sharing 19% and 7favior of involvement in planning and

decision making.

4.4.6 Testing of hypothesis on community involvement in project planning and decision
making

Ho: there is a positive relationship between commumtplvement in project planning and
decision making and sustainability of livestockjpots in dry lands.

Hi: there isno relationship between community involvement injgct planning and decision

making and sustainability of livestock projectkaloleni dry lands.

The results for the Chi- square tests were recoagdeshown in table 4.7 below
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Table 4.8 Chi-sgquare on community involvement in project planning and decision making

and sustainability of livestock projectsin dry lands

Test of independence between the rowsladolumns (Chi-square)

Chi-squares “1x 2.178

(observed)

Chi-square table value 0¥ 3.841

Df 1

Level of significance 0.05
Decision:

Since X is >1X*1then we acceptio: that there is a positive relationship between momity
involvement in project planning and decision makamgl rejecH

4.8 Availability of feedsthrough out the year and sustainability of livestock projectsin dry

The study sought to find out whether the pastdsahave noticed any changes in the availability
of feeds in form of natural vegetation as a restittecreasing grazing land, climate change, over
grazing and environmental degradation among otiverthe. Similarly the study wanted to
establish whether seasonal fluctuation in feed lsugdpck of feed conservation and over
dependence on natural vegetatlands. was a concern in the near future. See table 4oiwbe
the results
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Table4.9 Trendsfor feed availability in thelast 10 years

Basis of analysis frequency rcpatage
Increasing 10 9
Decreasing 55 50
Normal 30 28

No idea 41 13
Total 109 100

From the results of table 4.7, 50% of the respotsd@rere of the opinion that that pasture
availability is decreasing over the last 10 ye@B%96 found it normal, 13% had no idea and 9%
felt that it was on the increase. the responsethitbissues were not in line with the study
expectation most likely because the study was actedwduring rains when pastures were plenty
and more so this rains were above normal. copiragegfies for feeding animals during drought
are grazing in conservation areas known as theskaya search for greener pastures along

kombeni and nzovuni river banks. some migrate igir animals outside the district

4.4.8 Testing of hypothesis on availability of adequate feeds throughout the year and

sustainability of livestock projectsin dry lands.
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The results for Chi-square test are shown in tal8ebelow:
Table 4.10 feed availability trendsin thelast 10 years

Testing of Independence between the rows and tluenos (chi-squares)

Chi-squares 1% 31.484
DF 1

Chi-square R0.05 . 3.841
Level of significance 0.05

0.05

Decision: Since X%.0s< | X1 we rejecHo and accepH; in that there is neelationship
between feed availability through out the year smstainability of livestock projects in dry

lands.

4.9 Availability of skilled human labor and sustainability of livestock projectsin dry lands
of kaloleni.

The study sought to establish the extent to whidilability of skilled human labor influenced

sustainability of livestock projects in dry lands.
To address the above issue some questions wectuséd and the responses recorded.
The main source of labor for the care taking ofryanimal is:

Hired human labor [15]
Family labor [94]
The number of respondents with skills in animaldamlry in this area are:
Many [10]

Adequate [30]
Non-existent [24]
Few [45]
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These responses were recorded in table 4.9 as dbelon;

Table 4.11 Availability of skilled human labor in dry lands of kaloleni

Basis of analysis Frequency Percentage
Many 10 9
Adequate 30 28
Non-existent 24 22
Few 45 41
Total 109 100

From table 4.9 41% of the respondents believatttte number of people available with skills
in animal husbandry are few; 30% felt that is adegunumber of people with animal husbandry
skills; 24% there are no people with any animalbauslry skills and 10% felt that there many
people with animal husbandry skills. Levels of aairhusbandry skills can be measured by
considering the overall management of animalsnmseof grazing management, herd selection,
culling, and routine management such as regular de-worming, hoof trimgmale-horning and

many maore.

4.4.10 Testing of hypothesis on availability of skilled human labor

Ho: There is a positive relationship between avdilgbof skilled animal husbandry skilled

labor and sustainability of livestock projects ny thnds

Hi: there is no relationship between availabilityséflled animal husbandry human labor and

sustainability of ruminant livestock projects irydands.

The results of Chi-square test are as shown i t#&ldl.10 below
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Table 4.12 availability of skilled human labor

Testing of independence between the rows and thenos (Chi-squares)

Chi-square 13 1.129
Chi-square X vos 3.841
Df 1

Level of significance 0.05

Decision: Since X> 1X?1 we accept H and reject ki

4.10 Availability of ready market for live animals and livestock products and sustainability

of livestock projectsin dry lands.

The study in this case was required to find outetkient to which availability of a ready market
for live animals and livestock products influencasstainability of livestock projects in dry

lands.

Some of the indicators for availability of a reaaarket are the proximity to sale yard, high

demand for livestock and their products, high galees and good infrastructure development

Responses to these factors were recorded in talileshown below
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Table 4.13 availability of ready market for livestock and livestock products

Basis of analysis Frequency Percentage
Proximity to sale yard 38 35
High demand for goods 22 20
High sale prices 25 23
Level of infrastructure development 24 22
Total 109 100

35% of the respondents had the opinion that they wkwse to Tsangatsini sale yard, 23% felt
that prices offered for their goods were high efow2P% said that the level of infrastructure

development especially the roads were passabl@@idrelt that demand for their goods is high.

4.4.12 Testing of Hypothesis on the availability of a ready market for live animals and
livestock products

Ho: there is a positive relationship between avdilgbof a ready market and sustainability of

livestock projects in dry lands.

H,: there is no relationship between availability aeady market and sustainability of livestock

projects in dry lands
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Table 4.14 Testing of hypothesis on availability of a ready market for live animals and
livestock products.

Testing of independence between the rows and tlienos (Chi-squares)

Chi-square 13 1.676
Chi-square X o 3.841
Df 1

Level of significance 0.05

Decision: Since X > 1X?1 we accepHo and rejecH;
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CHAPTER FIVE

SUMMARY OF FINDINGS, DISCUSSIONS, CONCLUSION AND
RECOMMNEDATIONS

5.1 Introduction

The summary of findings, discussions, conclusiond eecommendations arrived at in this
chapter are restricted to the mandate and objectif/éhis study. Suggestions for future research

have also been made in this chapter.

5.2 Summary of findings

The study was designed to examine the factorsandling sustainability of ruminant livestock
projects in dry lands of kaloleni district in KiliCounty. The response rate for this study was
56% for the entire study area and the respondstudy for zone 1 served as a control for zone

2. Six main variables were identified by the stfolyinvestigation

These were provision of water, provision of vetarnin care, involvement of beneficiary
community, availability of livestock feed throughdbe year, availability of skilled human labor
and availability of ready market for live animalsdaanimal products. The study answered six

research questions and tested six hypotheses ng\alithe variables.

On the research questions, the study observednifdé¢quate water provision affected livestock

performance as follows:

Livestock survival was affected by 28%, fertilitgo9 growth rates 37% and market value by
26%. Similarly on the provision of veterinary sees the most needed services in kaloleni dry
lands were vaccinations 39%, de-worming 28%, tmhktiml 26% and presence of a veterinarian
at 7%.0n community participation in project plargiiand decision making, the community
preferred 41% involvement in awareness, 33% impigat®n, 19% cost sharing, and 7% in
planning and decision making. Availability of fegpi®vided the following results-the trends in
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the availability of feeds for the last 10 years avedecreasing feed availability trends scored
50%, normal 28%, no idea 13% and increasing at@foavailability of skilled human labor the
respondents provide varied views: those who fatdlmany skilled people in their area were
9%, adequate 28%, non-existent 22% and few at 4#dfailability of market for live animals
and livestock products gave the following answ8E$s felt that sale yard was available nearby,
20% felt that there was high demand for their atsnaend their products. 23% opinioned that
sale prices for their animals were quite high, @P% said that the level of infrastructure
development was good. The issue of environmentalsts high lighted at the respondents said
that their land was degrading. As regards governrpelicy on landtenure it was observed that

sub-division of communal grazing land is taking place.

Hypothesis testing confirmed that provision of watgrovision of veterinary services and
involvement of beneficiary community in project ptang and decision making, skilled animal
husbandry human labor and availability of readykatfor live animals and livestock products
had a positive relationship with sustainability raiminant livestock projects in dry lands of
kaloleni district. The chi-squaréggs of 3.841 was greater than the observed chi-squdresé

1 of 3.195, 3.782, 2.178, 1.129, and 1.676 for rimepective five variables excluding feed
availability. On feed availability the calculatedi&square value was abnormally high-31.484,
thus in variant the null hypothesis..

5.3 Discussions

Inadequate water provision affected livestock pemmce in terms of survival rate by 28%,
fertility 9%, growth rates 37% and market value 28f6. The overall effect is a lowered is a

lowered sustainability of livestock projects in dayds.

Farmers cope with drought by taking their animdiy away in search of water and greener
pastures. Off take as a form of mitigation agaidstught is rarely practiced. Testing of
hypothesis on water provision confirmed that therea positive relationship between water
provision and sustainability of livestock projeatskaloleni dry lands. Water provision through
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water pan and earth dams covers only 50% of tlda and the water is seasonal. Piped water

which is a permanent source has not reached thie pl

On veterinary care, vaccinations, de-worming, tocntrol as well as government veterinary
officers are inadequate. vaccinations against inbté diseases that is solely provided by the
department of veterinary services are irregularthere is inadequate coverage of this area. The

coverage is poor because of inadequate governneggrinary officers in the district.

De-worming and tick control that have so far beierhlized are irregular and inadequate,
affecting sustainability of livestock projects giggantly in this area. The costs of drugs for de-
worming and tick control are prohibitive and moasforalists are unable to purchase them. The
problem of tick control is made worse by water sitgrparticularly during drought. Pastoralists
use spraying to control ticks, because dips ardummtional. Using spraying as a method of tick

control is more expensive than dipping.

Community involvement in livestock projects in phimy and decision making for the donor
funded projects was low at all levels comparecheodommunity preference of 45% involvement
in awareness, 36% in project implementation, 20%ast sharing and 8% in planning and
decision making. It was also believed that inadeguavolvement of the community in the

projects contributed to low sustainability of theject in this area; this fact was confirmed by
hypothesis testing on the same which confirmed titveste was a positive relationship between
community involvements in donor funded livestockjpcts and sustainability of these projects
in kaloleni dry lands.

Feed availability during the study period was founde adequate and the animals were indeed
well fed and in good condition; although this sitoa was feared to be short lived before the
period of starvation sets in. feed for the aninvedése in form of natural pastures or vegetation.
No conservation of feed was practiced such thaptbblem of seasonal feed fluctuation keeps
on reccuring every now and then. It was also olesktiat feed availability in this area is a big
problem especially during dry periods when pasistsalhave to trek long in such of greener
pastures along river banks and in conservationsatalled the kayas. Significant animal losses
occur during this period and as much as over 50%heherds perish. Farmers were advised to

do off take before the on set of dry period to mdanimal losses. There is an overall trend of

71



reducing natural feed availability over the lasty®@rs and that land degradation was increasing.

Rainfall amounts and availability have been deéngagver the years.

Avalilability of skilled human labor for the carekiag of livestock was found to be inadequate.
Most of the human labor is provided by family memsbé¢hat have acquired some local

experience handed over from generation to genetakor pastoralists to acquire necessary
animal husbandry skills, training on the same iseseary. Inadequate animal husbandry skills

among family members contributed to poor managermiethieir livestock projects in this area.

Hypothesis testing on availability of skilled hum&bor confirmed that there is a positive
relationship between availability of skilled humlabor and sustainability of ruminant livestock
projects in this area. On availability of market fiwe animals and livestock products, the study
realized that most of the respondents keep anirpalposely for subsistence reasons.e.i.
livestock serve as a form of savings in that it easily be converted into cash in times of great
need. Local market for live animals is availabldéarm of auction yards where middle men go
and purchase their animals at prices they feltstati with. Livestock products are hardily
available at the local market. To enhance markatlahility, it was felt that rehabilitation of

existing sale yard was necessary as well as promofilivestock market information.

Hypothesis on ready market for livestock and ligekt products confirmed existence of a
positive relationship between market availabilitylasustainability of ruminant livestock projects

in dry lands of kaloleni.

5.4 Conclusions

Provision of adequate water is one of the most mapd variable affecting sustainability
production in this area. Water affects animals’vgto rates, survival, sale value and fertility
rates among others. Severe water shortage resutisdehydration and death of animals.
Avalilability of fresh water is a big challenge inig area. The most dependable source of fresh
water is rain water harvesting by use of water part earth dams. Rainfall is scarce and water
pans and earth dams only cover 50% of this are&ingavater availability to be seasonal and
inadequate.
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Provision of piped water still remains a dream lvis tarea due to limited water sources.
Government and non-governmental support to proaiequate water in this area will greatly

improve livestock projects sustainability in thiga.

Provision of adequate veterinary care is also #califactor influencing sustainability of

livestock projects in dry lands. Inadequate pra@nsof veterinary care into considerable animal
losses and loss of animal productivity. The mogicat veterinary services that need to be
addressed are the vaccinations against notifialdeades, de-worming, parasite control and

provision of a veterinarian in this area.

Community involvement in project planning and dexismaking plays a significant role in the
sustainability of livestock projects in dry land$ie community has to be involved at all stages
of the project cycle in order to enable them claimership of the projects long after donor with
drawl. The community expressed their wish to be emadare of the existence of donor projects,
to participate in project implementation, and toibeolved in planning and decision making
process. The community would not mind to be invdlirecost sharing especially contribution in
kind and at levels not exceeding 20%.

Availability of feeds throughout the year has iefice on the sustainability of livestock projects
in dry lands. Even feed supply throughout the yeguires proper grazing management as well
as feed conservation during the rains for use dudry periods. Bush control, re-seeding of
denuded grazing areas as well as de-stocking dtimmgn set of dry periods is necessary. Due
to the on going sub-division of communal grazingdlapastoralists may be forced to engage in

individual on farm pasture establishment and mamagx:

Skilled animal husbandry human labor should be neadeglable by way of training pastoral
families on simple and routine animal husbandryiskn order to improve on the sustainability

of livestock projects in this area.

Animal husbandry skills such as handling of animalslection, detection of sick and any
abnormalities, isolation of sick animals, hoof tmimg, castration, de-horning, and so fourth
should be imparted to pastoral families.
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Last but not least, availability of ready market liwe animals and livestock products has been
identified as an important contributor to the sunsthility of ruminant livestock projects in the
dry lands. Improvement in the local infrastructuespecially auction yards, feeder roads,
livestock marketing information networks should f@oritized. This will enable competitive

buyers to reach their market and buy their aniraatompetitive prices.

5.5 Recommendations

1. Effort should be made to provide permanent souféeesh water in this area.

2. Rain water harvesting in form water pans and danesild be enhanced to adequately
cover the whole area.

3. Government and NGOs should provide more supporpastoralists in disease and
parasite control.

4. Community involvement should be enhanced. The conitynshould be involved right
from project inception to the end so to make usehefr local knowledge and allow
greater participation.

5. Great improvement is required in the flow of markdgbrmation to and from this place
improvement in the livestock auction ring is neegegs$o allow proper animal handling.

6. Environmental conservation efforts involving alétbtakeholders should be instituted.

7. Trainings in all aspects of livestock production am¢ironmental conservation should be

given priority

5.6 Suggestionsfor further research

Comparative studies on sustainability of small lstaed that of large stock should be carried out

in this area..
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Appendix 1: LETTER OF TRANSMITTAL

CHARLES AZEY MWAWSI
BOX 250, KALOLENI
26-06-2013
Deputy County Commissioner,
Kaloleni Sub- County
P.O.Box 1
KALOLENI

Dear Sir,

RE: PERMISSION TO CONDUCT RESEARCH

[ am a master’s student at the University of Nairobi, Mombasa campus, as well as a civil servant

working in kaloleni as the District Livestock Production officer. I intend to carry out a study on
the factors influencing sustainability of ruminants livestock projects in dry lands, the case of

Kaloleni District, Kilifi County, Kenya in partial fulfillment of the requirement of the course.

Kindly allow me to traverse the district meeting with various respondents in the sub-locations in

the sub-county.

It should be noted that the study is purely for academic purposes and sharing of the final report

once the study is completed guaranteed.

Yours Sincerely

Uy |
CHARIEES XKZEY MWAWASI

1.50/66509/2011



OFFICE OF THE PRESIDENT
VMiNISTRY OF INTERIGR AND CO-ORDINATION OF NATIONAL GOVERNMENT.

Telegrams: “DISTRICTER” KALOLENI. Deputy County Commissioner
Telephone: (020) 3502704 Kaloleni Sub County
Fax®041) 2001703 P.O Box 1,

Email: kalolenidc@yahoo.com KALOLENL

When replying please quote
RefNo: ADEM. 15/3 VOL.I/74
2rd July, 2013

All Chiefs, .
KALOLENI SUB COUNTY

RE: RESEARCH: MR. CHARLES AZEY MWAWASI
The above named is doing a master programme part of which he must do research.
Please find his research schedule attached.

Accord him all the necessary support to enable him coﬁlplete his master’s programme.

i

F. 0. AYIEKO
DEPUTY COUNTY COMMISSIONER
KALOLENI SUB COUNTY

Copy to;

All Assistant County Commissioners
KALOLENI SUB COUNTY

Mr. Charles Azey Mwawasi- -~ —— , *
DLPO — KALOLENTI: (Your letter Ref. No. DLPO/KLN/ADM/14/VOL.I dated 1** July, 2013
refers.)



Appendix 2

SECTION ONE
Name of respondent......
Name of sub-location.......

Contact................

Personal Data

Gender (please tick one)
Male [ ] Female [ ]
Marital status (please tick one)

Married [ ] Single [ ] Divorced [ ] Wowed [ ]
Age brackets in years (please tick one)

Under 36 years [ ] 36-45years [ |

46-55years [ ] 56-65 years [ |

Above 65 years [ ]

Highest level of education (please tick one)
Primary school certificate [ ]
Diploma certificate [ ]

Undergraduate [ ]

Post graduate

(Certificate, Diploma, Masters, Phd) [ ]
Occupation (please tick one)
Government employment [ ]
Private employment [ ]

NGO [ ]

ldon'twork [ ]

Am a student [ ]
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SECTION TWO

Provision of water

6. Please indicate the extent to which you agrék the following statements in reference water

availability for domestic and livestock use by tiakin the boxes provided

Do you experience water scarcity?
For domestic use [ ]

For livestock use [ 1]

What is your water source for:
Domestic use [ ]
Livestock use [ ]

Do you share the same water source for livestodkdammestic use?

By what means do you fetch water for domestic use?

How long does it take you to set domestic water dibmthe said means above?
During wet season [ ]

During dry season [ ]

How long does it take you to take animals to théewag?

During wet season? [ |

During dry season? [ ]

Water is the frequency of watering for your livet®

Has water availability have any influence on thenber and type of livestock you have?

What are the consequences of severe water scarcthtye livestock in relation to:

Survival rate [ ]
Fertility rate? [ ]
Growth rate? [ ]
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Market value [ ]

How do you cope with water scarcity during sevaaugdht?

Do you experience water borne diseases duringghegn your animals?

SECTION 3
7. Provision of veterinary care
a) Do you practice tick control on your animals?

Yes [ ] No [ ]
b) How do you control ticks?
Explain..
Mention 5 most common disease problems affecting jreestock!
c) Do you seek any assistance when your aninalsiek?
Yes [ ] No [ ]
d) What do you get assistance from?

Government (i) Private service Providers (iii) Self

e) Do you receive regular vaccinations for youmneats?
Yes [ ] No [ ]

f) what do you consider to key veterinary aspecthe improvement of veterinary care in your

area?

Regular vaccinations [ ]
Deworming [ ]
Tick control [ 1]

Presence of a veterinarian [ ]
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8. Community Involvement

a) Are you aware of any donor funded ruminant liwek project in your area for the last 5

years?

Yes [ ] No [ ]

b) Have you been involved in the project at any ime?
Yes [ ] No [ ]
¢) What was your level of involvement?

Explain e.g beneficiary service provjdmst

sharing, implementation and decision making
d) Do you consider the level of involvement adeg@at
Yes [ ] No [ ]

e) Do you think inadequate involvement in thesggmts may be the cause of the failure of those

projects?
Yes [ ] No [ ]
f) What is the preferred level of community pamption in livestock projects?
Planning and decision making [ ]
Implementation [ ]
Cost sharing [ ]
Awareness [ ]

9. Rangeland Management
a) Is your rangeland improving or degrading?

Explain
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b) Are you aware of any future plans for the usitisn and management of your rangeland?
Yes [ ] No [ ]
Explain

c) In your own opinion what are the key factorduahcing sustainability of livestock projects in

your area?

Explain

10. Feed Availability

7. Please indicate the extent to which agree wvhighfollowing statements in reference to the

activities by ticking [ ] in the appropriate sea

Are your animals correctly well fed?

Yes [ ] No [ ]
Does the current food availability allow you to geaore animals?
Yes [ ] No [ ]

On average, how long does feed availability takendua season like this?
Are there any coping strategies for feed availgbduring seasons
Plenty? [ ]

Scarcity? [ ]

What is the highest percentage of animals you eaee lost during severe drought?
Do you consider feed availability a big challengehis area?

Trends of feed availability in the last ten years

Increasing [ ]

Decreasing [ ]

Normal [ ]

No idea [ ]

Apart from livestock, what crops do you grow?

What do you consider to be most sustainable farthing
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Crop framing [ 1]
Livestock farming [ ]
Yes [ ] No [ ]

11. Human Labor

a) Do you consider availability of human labour tbe care taking of your animals a big

challenge?
Yes [ ] No [ ]
b) Who takes care of your animals?
(i) Family members [ ] (i) Self [ ] (@iiChildren [ ] (iv) Hired labour [ ]
c) How long have you been into livestock keepingibess
d) Do consider yourself as having adequate animsthéndry skills?
Yes [ ] No [ ]
Explain ...
e) How did you acquire animal husbandry skills?

Through experience [ ]
Through formal training [ 1]

Through internal training [ ]
g) What kind of training do you require in animaishandry practices?
Explain ...............

What are the main causes of your poor animal bodgitions?

Water scarcity [ ]
Diseases [ ]
Inadequate feed [ 1]

Poor management [ ]
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All of the above [ ]

h) Availability of skilled human labour

Many [ ]
Adequate [ ]
Non-existent [ ]
Few [ ]

12. Market availability
What is your main objective for livestock keeping?

Commercial purposes [ ]
Cultural purposes [ ]
Hobby [ ]

b) How frequent do you sell your animals?

¢) Where do you sell your animals? To:

Middlemen [ ]
Butcher [ ]
Processors [ ]

d) How many animals did you sell last year? Hdoout this year?
e) Do you sell any livestock products?

Yes [ ] No [ ]
f) What type of products do you sell?

Explain

g) What are the prices for cattle, sheep and gueititsn this area?
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Cattle
Sheep
Goat

h) What are the Prices for animals products:

MilK oo Per litre
Meat ... per kg
Skins (i) goat .....ovvviiiiinennn. per piece
Sheep .................... per piece
Hides ... Per kg

i.Availability of ready market for livestock andréstock products.

Proximity to sale yard [ ]
High demand for goods [ ]
High sale prices [ ]

Level of infrastructure development [ ]
Do you consider the prices for your animals and fi@ducts favourable?
Explain
Are you aware of any markets outside your disrict
Yes [ ] No [ ]
Are you aware of carpet market outside Kenya?

Yes [ ] No [ ]
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