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_ ABSTRACT
The Mara River Basin (MRB) is a trans-boundary resource being shared between Kenya

(65%) and Tanzania (35%). The basin supports the livelihoods of many Kenyans through
economic activities such as forestry, agriculture and tourism. However, in the past two decades
the upper MRB has undergone major changes in land use with conversion of natural landscapes
such as forests and grasslands into agricultural lands. Coupled with an increase in human
population, these changes are leading to environmental degradation in the basin. This study was
conducted in two locations situated in the upper MRB; Amalo and Kiplabotwa locations. The
broad objective was to assess factors influencing the adoption of land management practices
(LMPs) in the upper MRB. A multi-stage purposeful sampling procedure was used in the
research. Stage I - Olenguruone and Longisa divisions were chosen as agro-ecosystems located in
the upper MRB and Stage II - Amalo and Kiplabotwa Locations were chosen due to their
proximity to the river. A sample of 214 houscholds was used in the study. Households
mterviewed using questionnaires were proportionate to the total households within each location.
Households in close proximity to the river were purposefully selected through simple systematic
sampling. Data collection tools that were used included: questionnaires, interviews, focus group
discussions (FGDs) and observation. The Statistical Package for the Social Sciences (SPSS) was
used for qualitative and quantitative analysis of data The findings indicated that the most
commonly adopted LMPs were agroforestry, mulching and grass strips. The major factors
influencing the adoption of Structural Land Management Practices (SLMPs) were: the perception
of environmental degradation, the extension staff visit(s), the membership in self-help group(s)
and the farm size while on the other hand, major factors influencing the adoption of the
Vegetative Land Management Practices (VLMPs) were: the perception of environmental
degradation, the perceived effectiveness of VLMPs, the leadership position of the respondents,
the topography of the farm and the on-farm income. The study concluded that, institutional
factors had a major influence on the adoption of SLMPs while socio-economic factors had major
influence on the adoption of VLMPs. The study recommends that conservation efforts in the
upper MRB should focus their interventions on institutional factors and socio-economic factors
for SLMPs and VLMPs respectively.
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CHAPTER ONE:

INTRODUCTION

1.1 Background Information
Most of the natural landscapes on the earth’s surface have been significantly altered by

Suman activities over the past two decades (UNEP, 2007). Through land use activities such as
- ci=armg forests, intensifying agricultural production and expanding urban centers, humans are
changing the world’s landscape at an unprecedented rate (Sherbinin, 2002). This modification of
e land has had profound, both positive and negative, effects upon the natural environment and
comsequently land use is a primary component of many environmental concerns today.

The Mara River Basin (MRB) is found within the Lake Victoria Basin (LVB). It covers
approximately 13,750 km” and is shared between Kenya (65%) and Tanzania (35%) (LVBC and
I‘ﬁ'F-ESRAPO, 2010). In Kenya, the MRB covers the administrative areas of Nakuru, Bomet
and Narok (Mati ef al,, 2005). The MRB is a diverse landscape and supports a number of land
wses On the northern part of the basin, in Nakuru County is the Mau forest. Adjacent to the
forest are human settlements where small-scale farming is prevalent. Large-scale tea plantations
are found south of the forest area also in combination with human settlements. In addition, some
wrben settlements including Olenguruone, Bomet and Mulot towns are found in this ;egion.-
Further south, towards Narok County, large-scale mechanized agricultural farms and small
private irrigation farms and group ranches surround the outskirts of the Masai Mara National
Reserve. As the MRB nears Lake Victoria in the Tanzanian side, the landscape changes to
swampland commonly referred to as the Mara Swamp (LVBC and WWF-ESRAPO, 2010).

Land use and management are major environmental concerns in the upper MRB (LVBC and
WWF-ESRAPO, 2010). This is because land on the upper MRB acts as a watershed for the Mara
Ruver and supports a number of land uses such as forestry, agriculture and human settlements.
The basin has over the last two decades undergone major changes in land use and land cover.
The main forested area the Mau forest, gazetted as early as 1902 by the colonial government,
plays an important role in preserving and maintaining water balance of the MRB but has
sigmificantly been reduced over the past decades. Due to anthropogenic processes the main



forested area has reduced by over 50% during the last four decades (KFWG, 2003). There has
been a significant reduction in forest and shrubland versus a significant increase in cropland and
' rangelands in the MRB. Between 1985 and 2010 there was an increase in cropland/ rangeland by
2%5% and a decrease of forest and shrubland by 38% in the MRB (Waithaka er al., 2012).
. Moreover, water resources in the MRB including basin swamps, wetlands, rivers and artificial
water pans have reduced by 10% during the same period (Waithaka ef al., 2012). Other studies
. Bave shown that between the vears 1986 and 2000 there was a decrease of closed forest from
§92.7 Km’ to 688.6 Km’ (23%) and a decrease of shrub and grassland from 9593.8 Km?® to
72445 Km? (24%) (Mati et al., 2005). Moreover, the studies have shown that there was an
mcrease in open forest/ tea plantations from 1072.9 Km’ to 1948 Km’ (82%) and agricultural
land from 1617.4 Km’ to 2503.5 Km® (55%) during the same period (Mati er al., 2005). This
trend continues unabated with an all-time high rise in human population in the MRB.

There is rampant increase in human population in areas within the upper MRB, specifically
the counties of Nakuru and Bomet. For instance, in Olenguruone Division population was
projected to ise from 32,030 in 2009 to 49,654 in 2012 representing a 35% increase in human
population in a period of three years (Ministry of State for Planning, National Devélopment and
Vision 2030, 2009). In Bomet county, Longisa division, the population density was projected to
mcrease from 294 people per square Km in 1999 to 391 persons per square Km in 2010 (NEMA,
2009). This rapid increase in human population has placed immense strain on natural resources
and has led to the unsustainable use of natural resources in the basin. This is threatening the
 livelihoods of the numerous people who rely on the Mara River not only for water but also for

mcome from economic activities such as tourism and agriculture.

Sustainable land management (SLM) is a knowledge based procedure that helps to integrate
land, water, biodiversity and environmental management to meet the rising food and fiber
demand while sustaining ecosystems services and livelihoods (World Bank, 2008). It is
mecessary for meeting the requirements of a growing population and involves activities that
preserve, conserve and enhance the productive capacity of agricultural lands and watersheds. In
addition, SLM practices help to stop and reverse degradation and the adverse effects of earlier

mususe of land. It is also a system of technologies and/ or planning that aims at integrating



@oslogscal with socio-economic and political principles in the management of land for
asnculture and 6ther purposes so as to achieve intra and intergenerational equity (Hurni, 1997).
T8 approach aims at enabling land users to maintain the economic and social benefits from the
“md while maintaining or enhancing the ecological support function of land resources (Liniger et
@ _2011) The approach entails the use of appropriate, soil structural management practices, soil
hﬁ\ management practices, agricultural water management, forestry and agroforestry, forage
@ mangeland management and application of these measures in an integrated way to satisfy
“smmmunity needs while solving ecological problems. The current situation in the upper MRB is
“heracterized with the increased shift of land use towards agricultural use. the rampant increase
&= Swman population and declining environmental conditions. It is therefore crucial that land use
#nd land management be assessed so as to obtain knowledge on the commonly used practices
e 1o set a roadmap towards the achievement of SLM.

2.2 Seatement of the Problem
Dufferent human activities in the upper MRB over the years have continuously shaped the

h to what it is today. Human activities like clearing of riparian vegetation, deforestation,
@esradation of grazing lands and unsuitable cultivation methods have led to large scale
eswwonmental degradation in the upper MRB. Moreover, the demand on the natural resources in
e spper MRB continues to increase with human population growing at a rate of more than 3%
per amnum (Hoffman, 2007). Environmental problems such as soil erosion, sedimentation,
pofiation and reduced water flows during the dry season are currently rampant in the basin. In
@rder 1o atfain sustainable utilization of natural resources in the upper MRB there is need to
#ssess the Land Management Practices (LMPs) and factors influencing their adoption as a basis
Sor adoption of SLM.

1.3 Broad Objective
The broad objective of this study was to assess the factors influencing the adoption of land

mamagement practices in the upper MRB.



1.4 Specific Objectives
The specific objectives were to:
1. Identify land management practices in the upper MRB.
. Examine the influence of socio-economic factors on the adoption of land
management pra;:ﬁccs in the upper MRB.
n.  Assess the relationship between the farmland characteristics and the adoption of land
management practices in the upper MRB.
iv.  Evaluate the 'relgtionshjp between institutional factors and the adoption of land
management practices in the upper MRB.

1.5 Research Questions
L What are the land management practices in the upper MRB?

.  How do socio-economic factors influence the adoption of land management practices

in the upper MRB?
ni.  How do farmland characteristics relate to the adoption of land management practices
in the upper MRB?
iv. How do institutional factors relate to the adoption of land management practices in
the upper MRB?
L6 Significance of the Study

Land in the upper MRB, covering Nakuru and Bomet Counties, acts as a watershed for the
Mara River. Three of the main tributaries of the Mara River, the Amala, the Nyangores and the
Engare Ngito River source their waters from this region (Mati ef al., 2005). The MRB supports
the livelihoods of many Kenyans through economic activities such as forestry, agriculture and
wourism which contribute to the sustainability of the Kenvan economv. The MRB is part of the
greater Nile basin supporting important tourism destinations such as the Masai Mara game
reserve and the Serengeti National Park. As human population increases and environmental
degradation continues, there is need to assess the LMPs in the upper MRB with an aim of
reducing the degradation and enhancing land production. Currently, there is inadequate
mformation on LMPs and factors influencing the adoption of LMPs in the upper MRB. There is
need to evaluate the adoption of SLM practices on agricultural lands in the upper MRB as this
mformation can be used for improving livelihoods of the community and controlling

environmental degradation. The study of LMPs in the MRB was informed by a previous study



conducted in the basin. This study found the need to assess LMPs in the MRB as unsustainable
LMPs were thought to contribute significantly to the degradation of the river ecosystem (LVBC
and WWF-ESRAPO, 2010). The findings of this study will contribute towards enhancing
sustainable management of the MRB and the existing knowledge on the management of agro-

scosystems found within river basins.

1.7 Scope and Limitations of the Study
The study was conducted in Amalo and Kiplabotwa Locations in Nakuru and Bomet

Counties of Kenya respectively. Households were the main units of the study. The variables that
were investigated include; land management practices, socio-economic factors, farmland
characteristics and institutional factors. The main limitation of the study was language barrier
Setween the respondents and the interviewer.

1.3 Definition of Terms
Catchment area: refers to an area where water is collected by the natural landscape.

Farmland Characteristics: refer to the physical characteristics of the farm that are hypothesized
%0 mfluence the adoption of LMPs. In this study they include: the farm size, the distance of the
farm from the river, the soil type and the topography of the farms.

Household: refers to a group of individuals, who live on the same farm, work together on at
k=ast one parcel of land and recognize the authority of a single head of household in major
@=cssions relating to the farm

Household Characteristics: refer to factors that are attributed to the household head or the
Sousehold that are hypothesized to influence the adoption of LMPs. In this study they include:
gender, marital status, age, education level, occupation and the household size.

Institutional factors: refer to the guidelines or knowledge of a given organization that are
Bvpothesized to influence the adoption of LMPs. In this study they include awareness of NRM
policies and legislation, membership in self-help groups or associations, extension staff visit(s)
and land tenure.

Land Management: means the process that land as a natural resource is put to effective use.
Land Msnagement Practices: refer to the soil and water conservation measures that have been
adopted on a farm or field.



Natural Resource Management (NRM) policies and legislation are policies and laws that
pmde the management of natural resources and the environment in general. In this research,
NRM policies include the Forest Act of 2005, the Water Act of 2002, the National Land policy
Sessional Paper No.3 of 2009, and the Environmental Management and Coordination Act, 1999.
Wiwer Basin: refers to an area of land drained by a river and its tributaries.

Secie-Economic factors: refer to the social and economic characteristics attributed to a given
Swusehold that are hypothesized to influence the adoption of LMPs. In this study they include:
®e household income, the leadership position of the respondents, the perception of
=mvwonmental degradation and the perceived effectiveness of the LMPs.

Sestainable Land Management: refers to the wise use 6f soil and water resources on a farm or
S=id 1o meet all the present household’s needs while maintaining its potential to meet the needs
of the future generations (World Bank, 2008)

Serectural Land Management Practices (SLMPs): refer to soil conservation measures which
womtrol surface runoff and soil erosion by means of contour-aligned barriers (Liniger ef al.,
200T). In this study they include grass strips, cut off drains, bunds/ barriers and terraces.
Vegetative Land Management Practices (VLMPs): refer to the soil conservation measures
e wse living or dead plant material to cover soil surfaces (Liniger ef al., 2011). In this study
#ey include agroforestry and mulching, |

W atershed: refers to an area where all the water under it or that drains from it moves in the



CHAPTER TWO:

LITERATURE REVIEW

2.1 Land Use, Cover and Management
Land use is the term used to describe human uses of land, or immediate actions modifying or

comverting land cover (Sherbinin, 2002). Land use also refers to the purpose to which land is
commutted including production of goods such as crops and fibre and provision of environmental
services such as recreation and biodiversity (Lesslie, 2004). Land use includés such broad
categonies as human settlements, protected areas and agriculture within which there are more
refined categories such as urban and rural settlements, irrigated and rainfed fields, national parks

and forest reserves and infrastructure among others.

Land cover on the other hand refers to the observed physical surface of the earth, including
samous combinations of vegetation types, soils, exposed rocks and water bodies (Lesslie, 2004).
Land cover also refers to the natural vegetative cover types that characterize a particular area
(Sh:rﬁinm, 2002). These are generally a reflection of the local climate and landforms, though
ey too can be altered by human actions. Examples of broad cover categories include forest,
sumdra savannah, desert or steppe, which in turn can be sub-divided into more refined categories
representing specific plant communities. Land managemeni refers to the means by which the
fand use objective is achieved (Lesslie, 2004). The purpose of managing land use is to enhance
e sustainability of the land use activity by enhancing or maintaining production levels while

protecting ecosystem services.

The scientific research community has previously called for substantive study of land-use
#nd land-cover changes during the 1972 Stockholm Conference on the Human Environment and
fmter at the 1992 United Nations Conference on Environment and Development (UNCED). In
addmion, the Rio plus twenty (Rio +20) UN conference has called for SLM and sustainable
asnculture so as to ensure food security and nutrition is enhanced. The strong interest in land use
#nd land cover results from their direct relationship to many of the earth’s fundamental processes
mciading the productivity of the land, the diversity of plant and animal species and the
Soesochemical cycles.



Currently human activities, land use included, use up approximately a third to half of global
ecosystem production and the increase in human population and development continues to mount
pe=ssures on the environment (World Bank, 2008). As a result there is increasing concern about
#e condition of the global ecosystems and ecosystem services. On one hand, many land use
practices are absolutely essential for humanity because they provide critical natural resources and
soosvstem services such as food, shelter, fiber and freshwater. On the other hand, some forms of
lamd use are degrading to the ecosystems and services vs:hich we depend on. The gquestion is how
Sest we can manage land use activities so as to make them sustainable such that they do not
desrade the enviroriment and undermine ecosystem services and human welfare. Good LMPs
‘=ad 1o healthy ecosystems (Bellows, 2003). Appropriate land management in river basins is
smportant for water quality protection, water capture and storage, stabilization of water flow,
stmactural support of banks and flood control (Bellows, 2003).

22 Human Population and Land Use
Humans are a dominant force in global environmental change through their production and

comsumption patterns. Human po;;ulation is an important driver of environmental change,
‘=ading to increased demand for food, water and energy and putting pressure on natural resources
{Tifen er al., 1994). The world’s population is on the rise and today’s world population is three
smes larger than it was at the beginning of the 20" century (UNEP, 2007). Moreover, migration
of people influences demographic changes and settlement patterns, particularly at regional levels.
#wman population has a complex relationship with the environment and if not properly managed
man result to degradation of land and local ecosystems (UNEP, 2007). Anticipated human
population increases and continued economic growth are likely to further the increase in
explonation of land resources over the next 50 years (UNEP, 2007). Rise in human population is
.&amst among other drivers of land use change such as technological and political change
VUNEP. 2007). Globally, the most dynamic land use changes have been in forest cover and
sseposition, expansion and intensification of cropland and the growth of urban areas (World
Sask 2008; UNEP 2007). Some of these land uses are unsustainable and drive land degradation

Sroush contamination and pollution, soil erosion and nutrient depletion.

Most theoretical perspectives on environmental change argue that at any given level of
#Twence and technology, population is the key determinant of natural resource consumption



fAxn and Ghirime, 2007). Within a fixed local area the total effect of increasing numbers of
people is predicted to be less land devoted to agricultural uses and vegetation. For instance,
mcrease in human population results to increased consumption of vegetation and increased
sanstruction of buildings and infrastructure. Recent studies of micro-level connection between
population change and land use however are beginning to indicate that numbers of households
may be a more important predictor of land use patterns than numbers of people (Liu et al., 2005).
Thes seems reasonable because the number of household units may drive the actual micro-level
pamems of consumption more closely than the number of people. To some extent households are
e main consumers of vegetative resource, particularly in the form of fuel wood and fodder, and
erefore greater numbers of households result in decreased land devoted to vegetation. Thus at
- #e community level, change in the number of households may have a stronger influence on
changes in land use than change in the number of people (Liu ef al., 2005). However, population
sure. measured by either the number of people or numbers of ha:)useholds, may not be the only
@mension of human population that influences land use. Others such as the age structure,
S=rulity, mortality and migration may affect the consumption of vegetation and the construction
of bualdings and infrastructure. These may also interact with the environment to reduce the local
Sand area devoted to flora (Axinn and Ghimire, 2007).

23 Saestainable Land Management ‘
According to Foster (1973), selecting the proper use of the different kinds of land on the farm

= the first and most important step in conservation farming. The success of all other phases of
e conservation program on the farm will depend on the judgment used in selecting a land-use
pamem that is within the capability of the land. This entails deciding whether the field is suited
Sr crops, pasture, woodlots or recreation. It requires an evaluation of the farm features including
sl depth, soil color, soil texture, soil structure, movement of air and water fhrough soil, depth of
waser table, slope, susceptibility to erosion, susceptibility to overflow, presence of unfavorable
chemucals and climate of the area (Foster, 1973).

Sestainable Land Management (SLM) is ‘a knowledge based procedure that helps to
meegrate land, water, biodiversity and environmental management to meet the rising food and
Sher demand while sustaining ecosystems services and livelihoods® (World Bank, 2008). 1t is



mecessary for meeting the requirements of a growing population and involves activities that
preserve, conserve and enhance the productive capabilities of croplands, forestlands, grazing
fands and watersheds (World Bank, 2008; World Bank, 2006). SLM has also been defined as the
adoption of land use systems that, through appropriate management practices, enables land users
% maximize the economic and social benefits from the land while maintaining or enhancing the
ecological support functions of the land resources (Liniger ef al., 2011). The latter definition
@ves a clear link between land use, LMPs and the socio-economic and ecological values of land.
The concept of SLM is composed of three main components namely; the use of different
n&nologies or practices, the need for participatory land management planning and
smplementation and the need for appropriate policy environment for its support (Liniger ef al.,
2011). The focus of SLM is to increase land productivity, improve livelihoods and to sustain
scosystem functions and services (World Bank, 2008; World Bank, 2006).

13.1 Sustainable Land Management Practices
A common misconception is that SLM involves only the use of physical/ structural soil

conservation measures (Liniger et al., 2011; Hurni, 1996). On the contrary, SLM also includes
e use of appropriate soil fertility management practices, agricultural water management,
fSorestry and agroforestry, forage and range land management and application of these measures
= an integrated way to satisfy community needs while solving ecological problems. SLM best
practices are those that increase production, are profitable, cost efficient, are easy to learn, are
socially and culturally acceptable, can be effectively adopted, environmental friendly and are
sppropriate for all stakeholders including socially marginalized groups (FAQO, 2008). In addition,
@eyv cover major land use systems, represent solutions to various degradation types in different
azro-ecological zones, have a potential for improvement in terms of both production and
tomservation, capture local innovation and strike a balance between prevention, mitigation and
rehabilitation of land degradation (Liniger et al., 2011; World Bank, 2008).

According to Liniger et al. (2011), SLM practices can be classified into four main categories
mamely; agronomic measures, vegetative measures, structural measures and management
me=asures. Agronomic measures are those that relate to arable farming and they improve soil
conditions and enhance organic matter input into the soil (Kuypers er al, 2005). Vegetative
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measures involve planting or reseeding of tree and shrub species, grasses and perennial
herbaceous plants on the farm or field. Structural measures include establishment of cross-slope
Bamiers for instance terraces, bunds, dams, pans, ditches, walls, barriers and palisades while
management measures involve the change of land use type, change of production intensity level
and change in timing of production activities. ‘

According to Young (1997) there are two technical means of achieving soil and water
comservation; the barrier approach and the cover approach. Barrier approaches conserve soil by
checking runoff and soil removal primaﬁly by means of contour-aligned barriers including
serraces, ditch and bank earth structures, grass strips or hedgerows while cover approaches check
sandrop impact and runoff through the maintenance of soﬂ cover. The cover approach uses
Swmg or dead plant materials such as crop residues, herbaceous plants, tree litter and prunings on
sl surfaces. Major techniques in this category include the use of cover crops, mulching and
meumum tillage (Young, 1997).

Based on the Universal Soil—Loss Equation (USLE) (Figure 2.1), later revised to the Revised
Umaversal Soil-Loss-Equation (RUSLE) (Wischmeier and Smith, 1978), soil conservation should

2= based on either the reduction of the effective slope length or increasing the soil cover.

=R XxKxXLxSxCxP

R is the rainfall factor

K 1s the soil erodibility factor

1 is the slope length factor

S'is the slope steepness factor

C is the cover factor

P is the supporting practice factor

Eguation 2.1: Universal Soil Loss Equation

All other factors in the equation held constant, the relation between the slope length and
eseson s approximately linear where reducing the slope length reduces erosion (Young, 1997).
Om the other hand, increasing the soil cover reduces soil erosion, with complete soil cover (100%
@awer) throughout the period of erosive rains reducing erosion substantially. In comparing the
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w0 approaches however, it is noted that cover approach offers more potential for conservation
om steep slopes as it is inherently cheaper and less labor intensive (Young, 1997).

A combination of these methods is nonetheless possible and sometimes necessary as there is
=0 single panacea to problems which land users face. The choice of the most appropriate SLM
peactice in a particular situation will be determined by local stakeholders, based on the local
wpographic, soil and vegetation conditions and socioeconomic context. However, it should be
soted that while good land management is important at the field or farm level. it is not enough to
emsure sustainability (FRP, 2005). The planning and implementation of sound land management
= the watershed level and even bevond is important for enhancing ecological integritv and
emsuring that food and fiber systems are resilient enough to avoid degradation of land and water

\

IESources.

1.3.2 Structural Soil Conservation Measures
Cross-slope barriers are measures on sloping land in the form of earth or soil bunds, stone

Smes and/ or vegetative strips for reducing runoff velocity and soil loss, thereby contributing to
soel_ water and nlﬁﬁent conservation (Liniger er a/., 2011). The barriers reduce steepness and/ or
length of the slope. While the cross-slope barriers are primarily intended to reduce erosion, they
aso0 ease cultivation between the barriers (Liniger ef al., 2011).

Terraces are more or less horizontal beds on the slope, laid out along the contour (Kuypers ef
@ 2005). The purpose of a terrace is to prevent water flowing too quickly over a sloping field
and thus minimize the risk of erosion. Terraces are not usually constructed per se, but rather they
@evelop gradually behind other cross slope barriers as a result of the movement of soil from the
wpper to the lower part of the terrace (Liniger ef al, 2011). They are usually constructed on
cropland that slopes as much as 2% and where the slope is longer than 90 to 120m (Foster,
1973).

Depending on the function or the way they are built, there are different types of terraces:
Sased on function terraces can be categorized as earthen terraces, absorption terraces or drail_mage
s=rraces while based on the way they are built they can be classified as bench terraces, fanya juu
Weraces of fanya chini terraces (Liniger et al., 2011; Kuypers et al., 2005). Earthen terraces are
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e simplest kind of terrace and are the most common in hilly regions. These terraces contain two
basic features namely; an earth bund and a drain. In dry areas the terrace drain is often laid
down-slope while in wetter areas the drainage channel is laid out up-slope so as to reduce the
msk of serious damage to the fields by a breakage in the earthen bund during heavy run-off
(Kuypers et al., 2005). Fanya juu terraces are made by digging ditches and trenches along the
contour and throwing the soil uphill to form an embankment while in fanya chini terraces soil is
peled below a contour trench (Liniger et al.. 2011). Bench terraces are developed on steep slopes
as a result of constructing cross-slope barriers after which erosion progressively causes the bed to
level. They are defined by a flat or slightly backward or forward sloping bed. They may be
suabilized by grass, trees or stones depending on which is readily available. Apart frorﬁ
preventing erosion, absorption terraces have an extra important function of water conservation.
These terraces collect runoff water afier a rainstorm, store it up temporarily and then let it to
miiltrate the soil. These are especially beneficial in dry areas where there is often a water
shortage. In contrast to normal bench teﬁaces absorption terraces slope slightly backwards to
facilitate infiltration. Drainage terraces safely transport the runoff water from a field and are
sormally constructed on a sliéht slope (1%) parallel to the contour line (Kuypers et al., 2005).

The width of a terrace depends on the steepness of the slope and other local conditions such
#s soil type and rainfall intensity. The table below shows the recommended width of a terrace

Sased on the slope percentage.'

Table 2.1: Width of Terrace versus Slope Percent

Slope (z/x * 100%) Terrace distance (x)
1% 40-60m
2% 20-40m
6% 15-30m
10% 10-20m
40% 5-10m

Sowrce: Kuypers er al,, (2005)
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Earth bunds are soil conservation structures that involve construction of an earthen bund
slong the contour by excavating a channel and creating a small ridge on the downhill side.
Usually the earth used to build the bund is taken from both above and below the structure. They
are often reinforced by vegetative cover to stabilize the construction. In areas where stones are
plentiful, stone lines are used to create bunds either as soil conservation measure or for rainwater
Sarvesting. As a result stone bunds are formed. Stones are arranged in lines across the slope to
Sorm walls. Where these are used for rainwater harvesting. the permeable walls slow down the
mmoff, filter it and spread the water over the field, thus enhancing water infiltration and reducing
emosion (Liniger er al., 2011).

Vegetative strips are the least costly and labour-demanding type of cross-slope barriers. Such
snps are popular way to terrace land especially in areas with relatively good rainfall. The
spacing of the strips depends on the slope of the land. On gentle sloping land, the strips are given
wade spacing (20-30m) while on steep land the spacing may be as little as 10-15m (Lin'}ger etal,
~ 2011). These can also provide fodder for livestock if palatable varieties of grass are used.

‘Water ways or outlets (cut off drains) are one of the most common and basic conservation
gractices that are generally recognized, accepted and used by farmers (Foster, 1973). Wherever
Were is rainfall or when the soil is saturated, there are conditions under which a surplus of water
Wil pass over the land in the form of runoﬁi This water will collect in the natural drainage and
Sow from the field. Safe removal of this surplus water is a common problem to many farms and
#e= success of any soil conservation depends on the removal of this surplus water without
Smmace to the land. Factors that are considered in the design of the waterway include; the size of
e area from which the water will collect in the channel, the topography of the area, the nature
of e soil and the vegetation cover (Foster, 1973). Vegetated waterways are more preferable to
Sare waterways as they reduce the atﬁount of erosion within the channel The shape of the
waerway whether trapezoidal (flat bottom), parabolic (saucer-shaped) or V-shaped, should also
e tsken into consideration. Parabolic-shaped waterways however are the most common because
e are easily shaped and hence easy to construct and is the common shape under natural
camditions.
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1.3.3 Agroforestry
The scientific rediscovery of agroforestry dates back to the mid 1970°s, during when the

International Development Research Centre was established, but the roots of agroforestry
tradition date back to earlier times (Mahat, 1993). In the 1970’s, the Bene commission concluded
that the top priority in enhancing tropical forestry depended on agrisilviculture (Mahat, 1993).
This term was later expanded and modified to encompass agroforestry. Agroforestry was defined
2s ‘a sugtainable management system for land that increases the overall production, combines
agricultural crops, tree crops and forest plants and/ or animals simultaneously or sequentially and
2pplies management practices that are compatible with the' cultural patterns of the local
population’ (Bene er al., 1977).

Noting that not all combinations of trees and/ or crops and/ or livestock would meet this
critenia, agroforestry was later redefined by ICRAF as the deliberate integration, in space or time,

of wood perennial with herbaceous crops and/ or animals on the same land management unit for

- & variety of benefits and services (Hassanuzzaman, 2012; Liniger er al., 2011; Nuberg e al.,

2009; Young, 1988). The concept implies that there are ecological and economic interactions
among the components: of the system. Nevertheless, it is the ecological interactions that are the
most distinctive feature, taking place above ground. below ground and through transfers of

omass when tree litter or prunings are added to the soil.

Another definition of Agroforestry that was adopted when International Centre for research
m Agroforestry (ICRAF) was renamed to the World Agroforestry Centre (WAC) is that
asroforestry is ‘a dynamic, ecologically based, natural resource management system that,
Swough the integration of trees on farms and in the agricultural landscape, diversifies and
ss=tains production for increased social, economic and environmental benefits for land users at
all levels’ (FAO, 2008). In simple terms however, it can be noted that agroforestry is the growing
of trees on farms (Johnson, 2006; Young, 1997).

The integration of agricultural crops, trees or/ and livestock can be either in a spatial mixture

tssmultaneous system) or in a temporal sequence (sequential system) (Hassanuzzaman, 2012;
Werheji, 2003; Young, 1997). Agroforestry systems are distinctive types of agroforestry at any
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kevel of generalization (Young, 1997). It is useful to distinguish between the broader classes such
as boundary planting or improved tree fallows and particular local examples of these classes.
Previously, there have been attempts to refer to the broader classes of agroforestry as
zeroforestry technologies or practices while reserving the term agroforestry systems for specific
wpes (Nair, 1993; Young, 1989). However, the term agroforestry system is now being

commonly used to refer to both cases.

Agroforestry ranges from very simple and sparse to very complex and dense systems. The
Sroad groups are characterized mainly by distinctive arrangements of components in space and
=me, together with their objectives and functions (Hassanuzzaman, 2012; Liniger et al., 2011,
Young, 1997; Nair, 1993). Agroforestry systems embrace a wide range of practices such as alley
cropping, farming with trees on contouré, perimeter fencing with trees, multistory cropping, relay

cropping, bush and tree fallows, parkland systems and home gardens among others. The more

specific, often local, agroforestry systems are described by their physical environment, the plant

and animal species present, management practices and social and economic functioning (Young,

1997). There are thousands of specific agroforestry systems in the world but only about twenty
20T groups.

In soil conservation, the primary objectives of any agroforestry design should be to reduce
mmoff. through increasing infiltration and maintenance of soil cover (Young, 1997). Trees and
sirubs in agroforestry have both direct and supplementary uses in terms of soil erosion control.
= supplementary use, the trees are not the primary means of checking runoff and erosion but are
added to conventional conservation structures, while in direct use the trees or shrubs themselves
= the primary means of checking erosion. In supplementary use, trees stabilize earth structures
& their root systems and also they make productive use of the land occupied by the structural
comservation measures. In direct use, trees increase soil cover by litter or prunings and hence
s=duce the raindrop impact, inc_rease infiltration and hence reduce runoff. The trees provide
partly permeable barriers to check runoff, they increase resistance to soil erosion through the

mantenance of organic matter and also maintain soil fertility through decay of litter or prunings.
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2.4 Factors Influencing Adoption of Land Management Practices
The sustainable management of land is crucial in enabling the long term use of the soils.

Although soil degradation caused by poor agricultural practices is a process defined by technical,
chmatic and bio-physical factors, there is recognition that the underlying causes are to be found
= the socio-economic, political and cultural context in which farmers operate (Prager and
Posthumus, 2010; Akinbile and Odebode, 2007; Natasha er al., 2007). The main emphasis of this
sesearch will be on soil conservation but bearing in mind that the way soils are managed has
&rect or indirect impact on water as well. Soil conservation efforts control runoff, contribute to

Sood risk management and/ or lead to reduction in water pollution.

Decision-making on farm management is strongly influenced by agricultural policies and
scenomic incentives. However, the introduction of new policies and uptake of agri-environment
schemes does not automatically guarantee success in the ecological and environmental outcomes
WPrager et al, 2010). It is therefore important to understand the factors that influence farmers’
adoption of agri-environment measures in general and soil conservation practices in particular.

- A= mvestigation of socio-economic factors in adoption decisions is linked to the specific
“emservation practice and the bio-geophysical conditions of a given place. In addition, the
@=cssion of a farmer to adopt a conservation practice is not only determined by factors relating to
e farm and its management but by exogenous institutional and social factors beyond the farm
Smances and farmer characteristics. According to Prager and Posthumus (2010), the factors that
@=termine the adoption of soil conservation practices can be grouped into four categories;
Sousshold factors representing the actors and in the case of this research the household heads;
Eawwronmental factors representing the bio-physical context; Economic factors representing the
%echmucal and financial aspects of the practices and Institutional factors representing the
mstautions and governance structures, There is however an overlap between the factors and the

samables they are representing.

Environmental factors such as degree of degradation, climate and the soil type determine
Sew guickly and severely degradation and its negative impacts become visible and also which
S=tmology is suitable, which restrictions are faced and which adaptations become necessary.

- Ecomomic factors determine the adoption of technologies. The technology must be available,
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sccessible and compatible with existing processes and technologies on the farm. Economic
comstraints arise if the technology is too expensive to implement. Access to capital is a
grecondition for investments. A technology is evaluated by financial return such as the costs
mcurred or the profit generated from high yields. The technology must adequately address the
fand degradation problems and show environmental benefits along with economic benefits.
Labour must be available to carry out the required operation. Family labour may facilitate
adoption. The farming system should be flexible enough to accommodate the new technology
- peactice or at least allow for an .adaptation without major costs. The less change a conservation
gractice requires the more likely the adoption. Incentive schemes. where available. compensate
%or cost incurred resulting from the implementation of soil conservation measures. Indirect costs
wsuch as learning costs are incurred during the gathering of information about a land management
grcuice. Costs for compliance with regulations or non-compliance should also be considered
Prager and Posthumus, 2010).

Institutional factors include; policies, legislation, incentive programs, land tenure and
groperty rights, assistance networks, extension and training, enforcement mechanism and
samctions (Kutter e al., 2010). Policies and legislation are used as ‘carrot and stick’ tools to
smcourage behavioral change. Information about policies and soil conservation must reach the
Sermer. therefore extension and access to adequaté information are essential. The ownership of
W and the security of land tenure may influence the wilh'ngneés or ability of the farmer to
wmdertake soil conservation. If policies contradict or if incentives provided through various
schemes compete, the farmer is likely to choose the financially more attractive option.

Factors relating to the household head like education, age and experience, attitude towards
__ﬁ conservation, risk perception, emotion, interests, trust and attitude towards method of change
=0 mfluence adoption of conservation practices (Prager and Posthumus, 2010). Information
st reach the farmer to facilitate the recognition of a problem and the awareness of potential
saumons including practices and technologies. The most relevant information is knowledge of
‘Wesradation processes and their mitiga-tion measures together with information about perceptions
e attudes towards soil conservation. The personal perception of social and economic

“smstrants may differ from person to person and changes over time. Attitudes and the
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assessment of a risk of a technology based on values rely on social background and experience.
If policies and technologies are perceived as justified, useful and effective, farmers are more
Skely to take up prescribed practices.

2.5 Climate Change and Sustainable Land Management
Climate change and land degradation are major threats to the survival and livelihoods of

mmllions of people in sub-Saharan Africa (Woodfine, 2009). The high dependence of economies
an rainfed agriculture coupled with high poverty levels, food insecurity and limited institutional
capacities make coping with the effects of climate change a major challenge (TerrAfrica, 2006).
- Severe land degradation caused by conversion of forests, woodlands and bushlands to
senicultural lands, overgrazing of rangelands, unsustainable agricultural practices on croplands,
and excessive exploitation of natural habitats is reducing the primary productivity of the land
wath the most severe impacts in drylands and forest margins (TerrAfrica, 2006).

Climate variability and change can contribute to land degradation by exposing unprotected
sl to more extreme conditions and straining the capacity of existing LMPs to maintain the
bty of resources. In addition, climate change can contribute to de-vegetation, soil erosion and
depletion of organic matter among other forms of degradation. These changes can cause LMPs
W were sustainable under a certain set of climate conditions to become unsustainable and
mmduce more rapid conversion of forest or rangeland to unsustainable agricultural uses.
- Mlb=mnatively, climate change can offer new opportunities for productive and SLM practices such
- a= reforestation, improved water management, integrated soil fertility management, conservation
'qi:ultme, agroforestry, improved rangeland management and others as a result of changing
: Sephvsical or economic conditions (Woodfine, 2009). New opportunities for SLM are arising
fom regulations and emerging markets to mitigate global emissions of greenhouse gases.

SLM can also reduce vulnerability and help people adapt to climate variability and change.
.h_'r SLM practices can simultaneously achieve both adaptation and mitigation goals,
wspecially those that increase soil organic carbon. SLM represents a preventive approach to
wmate change that can reduce the need for costly post coping measures like changing
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Swelithoods and clearing new lands for agriculture and migration. SLM practices also reduce the
wanability of agricultural production while others can help to diversify agricultural income.

1.6 Conceptual Framework

t Variables Intervening Variables ~ Dependent Variables

Institutional Factors
Awareness of NRM policies
Membership in self-helgroup(s)
Extension staff visit (s)

Land tenure

cmflcmamc Factors Kibopition

fand Mearital status of LMP(s)

B i Age Cut-off drains

: Occupation Bunds/barriers

Household size Terraces
gd“uigoﬂil?vel Grass strips

(8) 0ld mcome
Leadership position(s) -
Perception of degradation Mulching
Perceived effectiveness of LMPs

Improved
livelihoods

L

Farmland characteristics
Land size

Farms distance from river
Topography of land

Figure 2.1: Conceptual Framework for Adoption of LMPs

The conceptual framework (figure 2.1) was informed by the sustainable livelihood
Samework. It shows the relationship between land use and LMPs. Land use entails productions
wsiems such as farming, grazing, ecotourism and forestry while LMPs entail soil and water
somservation practices. Land use determines the type of LMPs to be adopted and adoption of
SLM leads to improved land production and improved livelihoods. Other factors such as socio-
sconomic factors, institutional factors and farmland characteristics also play a key role in
@=termining the LMPs to be adopted.
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CHAPTER THREE:

METHODOLOGY

3.1 Study Area
The MRB is located between longitudes 33°47'E and 35°47'E and latitudes 0°28'S and

fstude 1°52'S (LVBC and WWF-ESRAPO, 2010; Mati ef al, 2005). The MRB is a trans-
Soundary basin in East Africa shared by Kenya and Tanzania. The Mara River flows for about

395 Km from the source in the Mau Escarpment in Keﬁya to the Mouth on the Tanzania side of

Lake Victoria (LVBC and WWF-ESRAPO, 2010; Hoffman, 2007). The MRB covers a land area
of 13,750 Km? (Hoffman, .2007). The upper 65% (8,941 Km®) is in Kenya while the remaining
Jower portion is in Tanzania (Mati er al., 2005). The Mara River originates from the Mau
Escarpment among streams and patches of the Mau forest. The main perennial tributaries of the
Mara River are the Amalo and the Nyangores which drain in the western Mau catchment. Other
imbutaries include the Talek, the Engare Ngito and the Sand River (LVBC and WWF-ESRAPO,
2010). At the Mau catchment the rainfall ranges between 1000-1750 mm per annum while in the
muddle rangelands rainfall ranges from 900-1000 mm per annum (LVBC and WWF, 2010). The
MRB covers three administrative counties in Kenya namely; Nakuru, Bomet and Narok
#offman, 2007).

Two locations within the upper MRB were selected namely; Amalo and Kiplabotwa
weations (Figure 3.1). Amalo location is located in Olenguruone division of Nakuru county
Wcated between longitude 35° 28' and 35° 36' East and latitude 0° 13" and 1° 10' South. (Ministry
af State for Planning, National Development and Vision 2030, 2009). Kiplabotwa location is
stuated in Longisa Division of Bomet county located between latitudes 0° 29' and 1°03' South
s longitudes 35° 05' and 36° 35' East (Ministry of State for Plahning, National Development

e Vision 2030, 2009).
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Figure 3.1: Map of Study Area
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3.2 Climate and Topography
The main topographic feature in the Olenguruone division, Amalo location is the Mau

escarpment with an average altitude of 2500 m above sea level. The Mau Forest is located within
the escarpment. Most of the forest is located in the Mau escarpment hence making it an
mmportant feature for the location. The forests influence the rainfall pattern in the division and
most of the rivers including the Mara originate from it. Olenguruone receives an average annual
rainfall of 1270 mm per annum covering areas of 1800-2400 m above sea level. The mean
monthly temperature ranges from between 24-29 °C. The cool climate is highly suitable for
pvrethrum farming and potato growing. The Mau forest is a major source of timber and firewood
employing large populations in the districts both indirectly and djrectly (Ministry of State for
Planning, National Development and Vision 2030, 2009). ’

Kiplabotwa location is located in the south-eastern part of Bomet County. The location has a
mean rainfall of between 1,100 mm and 1,500 m and a mean monthly temperature of 18 °C. It
govers areas of about 900-1200 m above sea level. The conditions favor dairy, tea, coffee, maize
and pyrethrum. Kiplabotwa location is in a modified tropical zone with clay soils that cover
43 6% of the county. This zone lies in the high potential land for agricultural and improved
hvestock development (Ministry of State for Planning, National Development and Vision 2030,
- 2008).

Table 3.1: Geographical Information of the Study Areas

Location Rainfall Temperature | Altitude Soil type
Amalo Location 1270 mm 24-29 °C 1800-2400 m Loams
Kiplabotwa Location 1100 mm 18 °C 900-1200 m | Clayey loams

Source: Ministry of State for Planning, National Development and Vision 2030 (2009; 2008)

]

3.3 Socio-Economic Profile
In the 2009 census, the total number of people that were living in Olenguruone division was

32. 030 with a population density of 185. The population was projected to rise rapidly to 49,513
m 2012 with a population density of 247. The most integral economic sector in this area is
aericulture with most of the people practising subsistence agriculture. The average farm size for
small scale farmers was 2.5 acres and the average farm size for large scale farmers was 100 acres
{Ministry of State for Planning, National Development and Vision 2030, 2009).
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In 2009, Longisa division had a population of 97,862 with a population density of 379 per
Km’ and a population growth rate of 2.7% per annum (KNBS, 2010). Agriculture/ livestock
production contributes 62% of the household’s income in Longisa with wage employment
contributing to 27% and rural self-employment contributing approximately 6%. The average
household size was 5 and the average farm size was 5 acres for small scale farmers and 15ha for
large scale farmers (Ministry of State for Planning, National Development and Vision 2030,
2008).

3.4 Research design
The study involved a social survey design. A multi-stage purposeful sampling technique was

wsed and 214 households from the two locations were included in the survey. The households
surveyed were proportionate to the total household units in each location. Questionnaires and in-
depth interviews were used to collect data. A questionnaire was preferred because of the ease of
administration, scoring and analysis of data (Mugenda and Mugenda, 2003). The items on the
guestionnaire wére developed on the basis of the study objectives. The questionnaires and
mterview schedules were administered by the researcher himself and where language was a
Sarrier a translator was used. This enabled the respondents to understand clearly the items on the
| guestionnaire. In-depth interviews were used to collect information from key informants such as
emvironmental officers, agricultural extension workers, Ministry of Water officers and leaders of

community based organizations involved in land management in the areas of study.

3.4.1 Sampling procedure and Sample size

Two hundred and fourteen households were sampled for the study (Table 3.2). Kathuri and
Paks (1993) recommend that for a survey research 100 cases are adequate for e;ach major sub-
group. Since the study involved two maj(;r sub-groups, Amalo and Kiplabotwa locations, 200
wases or more were regarded as adequate. The sample was obtained using a multistage
purposeful random sampling to select the household units. The Amala River was used as a
eerion for purposeful random sampling. The villages situated alongside the river in the two
lcations were used to enable random selection of households to be included in the study. The
sampled household units were proportionately calculated from the total number of households in
e study areas. This is shown in table 3.2 below.
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Table 3.2: Sample Size of Houscholds

Location Area (Km") Total No. of No. of households
Households surveyed
Amalo Location 342 2035 90
Kiplabotwa Location 42.1 2828 124
TOTAL 76.3 4863 214

_Souroe: KNBS (2010)
3.4.3 Data Collection
The multistage purposeful sampling procedure was used as follows. In stage I two divisions
m the upper catchment of the Mara River were chosen: Olenguruone and Longisa Divisions. In
Stage II Locations within the upper MRB with farming as the main activity and the main source
of water as the Mara River wére chosen: Amalo location in Olenguruone division and

Kiplabotwa location in Longisa division.

In Amalo location households in the following villages were surveyed: Number one,
Kipteden, Kabartonj‘o, Kapkorio, Kaprochwa, Kitoben, Nyambukb, Longet, Lelaitich and
Motito. In Kiplabotwa location households in the following villages were surveyed: Simotwet,
Chemilda, Kejingo, Kaproret, Olokyin_, Nyahururu, Mulot rural, Kapuswo and Kapliyo. In these
willages, households in close proximity to the river were purposefully selected through simple
systematic sampling. Households living near the river were selected because these communities

derive most benefits from the river and directly affect the river by their activities.

Thirty questionnaires were used for the pretest at Enelerai location with similar river basin
characteristics. Afier the pre-test, errors in the questionnaire were rectified and it was later
administered to the households in the selected villages for the actual data collection. The focus of
®e interviews during data collection was on the heads of the housel;olds SO as to ensure
wmformity of data. In the event that the household head was absent a guardian was interviewed.
- This is a member who had been entrusted with the responsibility of overseeing the running of the
Sousehold in the absence of the household head. In addition, details of telephone contacts were
saptured on the questionnaire, in case clarification of information was required later.
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In-depth interviews were used to collect information from the key informants namely;
Environmental officers, Agricultural extension workers, Ministry of Water Officials, Forest
officers, Government administrators and Leaders of CBOs involved in land management in the
two locations. Focus Group Discussions (FGDs) were also used to collect qualitative information
on LMPs. Observations were made to complement the information being sought by the
questionnaire. Observations were made on the various types of LMPs and on environmental
degradation. Photography was used to recode the observed data.

3.4.4 Reliability
Reliability is a measure of the degree to which a research instrument yields consistent results

or data after repeated trials (Mugenda and Mugenda, 2003). The questionnaires were pre-tested
with a sample of 30 household units in an area similar to the study area. This was done in
Enelerai location which nieghbours Kiplabotwa location to the south. Enelerai location is also
located in the upper MRB and most of the residents are also small-holder farmers. Thirty
guestionnaires were chosen for th‘e pre-testing because it is the smallest number that can yield

meaningful results for data analysis in a correlational research (Kathuri and Pals, 1993).

3.4.5 Validity
Validity is the degree to which results obtained from the analysis of the data actually

mepresent the phénomenon under study (Mifgenda and Mugenda, 2003). It has to do with how
accurate the data obtained in the study represents the variables of the study. The supervisors and
peers reviewed the research instruments to ensure accuracy and precision of the variables to be

measured in the study.

3.4.6 Data analysis
After data collection, mistakes found in the questionnaires were corrected. Coded data was

#en entered for analysis. Quantitative and qualitative data was analyzed by the use of the
Imtemational Business Machines(IBM) Statistical Package for the Social Sciences (SPSS)
wersion 17 (Polar Engineering and Consulting, 2008). Qualitative data was re-coded into numeric

data sets for Chi-square test, Spearman rho correlation and Regression analysis.
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Both descriptive and inferential statistics were used in the analysis of data derived from the

social survey. Inferential statistics helped to generalize the results of the study from the samples

1o the target population while descriptive statistics were used to describe the data Parametric

tests such as the Spearman rho correlation and Regression analysis were used to determine the

relationships between the variables under study. Non-parametric tests such as the chi-square

were also used to determine the relationships between categorical variables in the study.

Table 3.3: Research Questions, Variables and Methods of Analysis

i Research questions Variables Analysis Method
{ 1. What are the land management | — Cut off drains — Cross tabulation
practices in the upper MRB? — Terraces — Chi-square tests
! — Bunds and barriers
g — Grass strips
; — Agroforestry
| — Mulching
" 2 How do socio-economic factors | — Gender — Cross tabulation
influence the adoption of land — Marital Status — Chi-square test
management practices in the — Age — Spearman’s tho
upper MRB? — Education level correlation
I — Occupation — Regression
i ~ Household size
— Household income
= On-farm income
= Off-farm income
— Leadership position of respondents
— Perception of degradation
— 'Perceived effectiveness of LMPs
3. How do institutional factors — Awareness level of NRM policies and | — Cross tabulation
relate to the adoption of land legislation — Chi-square test
management practices in the — Membership in self-help group(s) — Spearman’s rtho
upper MRB? — Extension staff visit(s) correlation
‘| — Land tenure — Regression
4 How do farmland characteristics | — Land size — Cross tabulation
relate to the adoption of land — Topography of the land — Chi-square test
management practices in the — Distance from the River — Spearman’s tho
upper MRB? correlation
— Regression
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CHAPTER FOUR:

RESULTS AND DISCUSSION

4.1 Land Management Practices

The LMPs that were assessed in the study were categorized into two main groups: structural
land management practices (SLMPs) and vegetali\}e land management practices (VLMPs). The
SLMPs that were found included: use of grass strips, cut off drains, terraces and bunds/ barriers

while the VLMPs that were found included: agroforestry and mulching.

4.1.1 Structural Land Management Practices

For the SLMPs, 31.8% of the respondents were using grass strips on their farms, 15.9% were
using cut off drains, 9.8% were using terraces while 15.0% were using bunds/ barriers (Table
4.1). The reason why grass strips were preferred to other SLMPs was that they were dual-
purpose in nature and could also be used to provide fodder for livestock alongside soil
conservation. Only 6.7% of the respondents in Amalo Location were using grass strips while
50.0% of the respondents in Kiplabotwa had grass strips on their farms.

For cut off drains, only 8.9% of the respondents in Amalo location had adopted cut off drains
as compared to 21.0% of the respondents in Kiplabotwa location. This could be attributed to
farmland characteristics such as the drainage and the topography of the land whereby most of the
farms in Amalo had steep slopes as opposed to Kiplabotwa where most of the farms were
moderately sloppy and nearly level in nature. It therefore could be that most of the farmers in
Amalo location found no reason to adopt the cut off drains. Most of the respondents who had
adopted the cut off drains noted that these were mostly constructed on a seasonal basis especially
during the rainy season so as to direct excess runoff from the farms. For those who had adopted
the cut off drains they were not well maintained. It was observed that they were not grassed

properly so as to reduce soil erosion within the channels. .
For terraces, 18.9% of the respondents in Amalo location had adopted terraces as opposed to

only 3.2% of the respondents in Kiplabotwa location. Again this discrepancy could probably be
attributed to farmland characteristics such as the topography of the land and land size with the
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terraces mostly being adopted on farms with very steep slopes and adequate spacing. For the few
(3.2%) that had adopted terraces in Kiplabotwa, these SLMPs were found on farms with

moderate slopes and were widely spaced.

For bunds/ barriers, only 2.2% of the respondents in Amalo location had adopted the bunds/
barriers as compared to 24.2% of the respondents in Kiplabotwa location. This again could be
attributed to farmland characteristics such as the topography whereby bunds/ barriers placed
along the contour were taken as an alternative to terraces in the gentle and moderately sloppy

farms of Kiplabotwa location.

Other SLMPs that were used by the respondents included gabions and check dams. However,
these were applied and maintained by the community members in collaboration with local

~ environmental organizations to curb the development of gullies, to reduce severe bank erosion

and to avoid the destruction of bridges by severe erosion.

s -

Plate 4.1: Gabions in Kiplabotwa Location

4.1.2 Vegetative Land Management Practices

For VLMPs, 74.3% of the respondents were practicing agroforestry while 49.5% were
practicing mulching on their farms (Table 4.1). Generally, agroforestry was widely adopted by
the farmers because of the multiple-use of the trees. Most of the trees that were adopted by the

farmers were multipurpose in nature. Tree species that were commonly used by the respondents

29



l

were Juniperus procera, Olea africana, Acacia mearnsii, Eucalyptus globulus, Cypressus
lustanica, Grevillea robusta and Hagenia abyssicnica among others. Other commonly used tree
species are shown in appendix two. In addition to playing a significant role in soil conservation
the trees also provided fodder, timber, firewood, could be used as windbreaks and also as nurse
plants, hence probably making agroforestry more widely adopted than other practices. Mulching
involved leaving the crop residues and tree cuttings on the fields and was practiced in most cases

in conjunction with agroforestry.

The focus group discussions found out other VLMPs that were adopted by the respondents
on a smaller scale were the use of minimum tillage and fallows. The latter involved leaving some
land uncultivated for duration of time while the former involved cultivation with minimum
disturbance to the soil structure. It was found that minimum tillage as a LMP was not widely
adopted by the respondents in the two locations because of the perceived risks of spreading
diseases and pests to the crops and of weeds competing with the crops. Fallowing was adopted
by farmers who had large tracts of farmland. The respondents noted that the fallow period of the
farms had however reduced with time from five to three years to durations of even less than one
vear as more farmers had adopted intensive cultivation intended to cater for the food supply

needs of the increasing population within the locations.

Table 4.1: Land Manageme:;t Practices (Multiple Response - in %)

- Land Management Amalo Location Kiplabotwa Total
Practices n=90 Location n=214

; i n=124

_ Structural Land Management Practices

- Grass strips . 6.7 50.0 31.8

- Cut off drains ' 8.9 21.0 159

. Terraces 18.9 3.2 9.8
Bunds/ Barriers 2.2 24.2 15.0

~ Vegetative Land Management Practices

- Agroforestry 81.1 69.4 74.3
Mulching 50.0 49.2 495

. Source: Survey data (2012)
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Plate 4.2: Land Management Practices in the Upper MRB

a. Grass strips d. Terraces
b. Alley cropping e. Woodlots
c. Cut off drain

31



The four common types of agroforestry systems that were observed were: on farm trees, live
fence, woodlots and alley cropping. On farm trees had been adopted by 64% of the respondents,
91.0% had adopted live fences, 47.7% had adopted woodlots while only 5.1% practiced alley
cropping (Table 4.2). Live fence was widely adopted than other forms of agroforestry practices
because the respondents stated that it did not take up a large land area for cultivation and grazing
and that it provided a cheap means of fencing-off land and paddocks. Alley cropping was the
least adopted practices as respondents perceived that it took a lot of time and labour to establish
and that it took up land that could otherwise be used for cultivation or grazing.

Table 4.2: Agroforestry Systems (Multiple Response - in %)

- Agroforestry systems Amalo Location Kiplabotwa Total
! n=90 Location n=214
| n=124

 On farm trees 74.4 56.5 64.0

- Live fence 889 92.7 91.1

- Woodlots 51.1 452 47.7
_ Alley cropping ) 8.1 5.1

Source: Survey data (2012)

There was a significant association of the area of residence and the adoption of SLMPs (P =
0.000, ¥* = 30.359) but no signiﬁcaht association between the area of residence and the adoption
of VLMPs (P = 0.282, ¥*= 2.533). For instance there was a significant difference in the adoption
of terraces and bund/ barriers in the two locations. In Amalo location, 18.9% of the respondents
had adopted terraces as compared to 3.2% of the respondents in Kiplabotwa while 2.2% of the
respondents in Amalo location had adopted the bunds/ barriers as compared to 24.5% of the
respondents in Kiplabotwa location (Table 4.1). The significant difference in the adoption of the
SLMPs in the two locations could be attributed to the physical factors such as topography and
farm size.

4.2 Socio-Economic Factors
Socio-economic information about the household head was studied in order to understand

how it influenced the adoption of LMPs in the two locations. Information about the household
head that was studied comprised of the following variables: the respondent’s, gender, age,

education level, marital status, leadership position and occupation. In addition, other information
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pertaining to the household such as the household size, household income, perception of

environmental degradation and the perception of effectiveness of LMPs were also studied.

4.2.1 Gender of the Respondents
In terms of gender, 73.4 % of the respondents were men while 26.6 % were women. In

Amalo location, 68.9% of the respondents were men while only 31.1% were women. In
Kiplabotwa location, there were more male respondents (76.6%) and correspondingly lesser
women respondents (23.4%) than Amalo location (figure 4.1). In both locations, 73.4% of the
respondents were males since in most traditional communities in Kenya, including the Kipsigis,
men are considered the most influential members of the community and hence heads of
households (Bulow, 1992). This high percentage of male respondents could be that women and
children are only considered heads of the household when the husband/ father is absent. In most
traditional Kenyan societies including the Kipsigis, gender is important because it determines the
level of access to resources, level of user rights and influences decision making within a

household (Kiptot and Franzel, 2011).

60 0%
- i L

Kdale Female
Figure 4.1: Gender of the Respondents (in %)

The chi-square test was used to check whether gender of the respondents was significantly
associated with the adoption of LMPs. The findings revealed that the gender of the respondent
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- did not have any significant relationship with the adoption of both SLMPs and VLMPs in the
- two locations (Table 4.18).

4.2.2 Marital Status of the Respondents
On average 85.5% of the respondents stated they were married with 85.6% in Amalo

Location and 85.5% in Kiplabotwa Location. In contrast, only 5.6% and 1.6% of the respondents
stated they were single, 2% and 1.6% were separated/ divorced while 6.7% and 11.3% were
widowed in Amalo and Kiplabotwa respectively (Table 4.3).

Table 4.3: Marital Status of Respondents (in %)

Marital Status Amalo Location | Kiplabotwa Location Total
(n=90) (n=124) (n=214)
Married 85.6 85.5 85.5
Single 56 1.6 33
Separated/ Divorced 2.2 1.6 1.9
Widowed 6.7 11.3 9.3
~ Total 100.0 100.0 100.0

Source: Survey data (2012)

- The chi-square test was used to check whether the marital status of the respondents had a
- significant association to the adoption of LMPs in the two locations. The test however revealed
that there was no significant association between the marital status of the respondents and the
adoption of both SLMPs and VLMPs (Table 4.18).

4.2.3 Age of the Respondents'
In terms of age, 31.8% of the respondents interviewed were within the age category of 36-45

vears with 17.8% in Amalo and 41.9% in Kiplabotwa location. In Amalo, 37.8% of the
respondents were within the age category of 26-35 vears while in Kiplabotwa 25% of the
respondents were in this age bracket. For the two locations, 14% and 17.8% of the respondents
were within age category of 46-55 years and above 55 years respectively. The smallest
proportion (6.1%) of the respondents interviewed was below 25 years old. The mean age of the
respondents was 42.58 years while the mode was 45 years old (Table 4.4).
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These results show that the population in Amalo location is a relatively young and growing
population compared to that of Kiplabotwa hence growth at a faster rate through natural increase
is expected. This is becgmse most of the respondents (37.8%) in Amalo location were in the age
bracket of 25-35years as opposed to Kiplabotwa location where most of the respondents (41.9%)
were in the age bracket of 36-45 years. According to the Ministry of State for Planning, National
Development and Vision 2030 (2009; 2008) reports, the population growth rate in Molo district
(Amalo location) is 3.4% per annum while that for Bomet district (Kiplabotwa Location) is 2.7%

per annum.

Table 4.4: Age of Respondents (in %)

Respondents’ Age Amalo Location Kiplabotwa Total
n=90 Location n=214
n=124
Below 25 yrs. 122 1.6 6.1
26-35yrs 378 25.0 304
36-45yrs 17.8 41.9 31.8
46-55vrs 7.8 18.5 14.0
Above 55 yrs. 24.4 12.9 17.8
Total - 100.0 100.0 100.0
: x=41.23 x=43.56 x=42.58
5=16.671 5=10.285 s=13.361

Source: Survey data (2012)

Table 4.5: Age Structure of the Households (in %)

Age Structure of Amalo Location Kiplabotwa Total
Households " n=90 . Location n=214
n=124

Below 12 years 3212 22.06 22.08
13 - 18 years 12.39 22.56 18.88
19 — 35 years : 35.40 2932 31.52
35 — 55 years 19.47 22.06 21.12
Above 55 years 10.62 4.01 6.4

Total 100.0 100.0 100.0

Source: Survey data (2012)

In both locations, 71.52% of the household members were between 13-55 years indicating that a
large labour force for the adoption of LMPs was available. From previous studies, the

relationship between age and adoption of LMPs is not very clear. In some cases age has been
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found to negatively influence the adoption of LMPs (Biadu-Forson, 1999), while in some cases it
has been found to have a positive influence on the adoption of LMPs (Amsalu and de Graff,
2007).

The study revealed that the age of the household heads had a positive significant but weak
relationship with the adoption of SLMPs (P = 0.027, Y"= 0.151) and no significant association
with the adoption of VLMPs (P = 0.423, ¥"=- 0.055) (Table 4.19). The findings revealed that
there was an increase in the adoption intensity of SLMPs with the age of the respondent. This
may be because of the experience of the older respondents to perceive environmental problems
and also because of the limited involvement of older respondents in off-farm activities as
opposed to their younger counter parts. In addition, young respondents were found to have
smaller farm sizes as opposed to older respondents and this probably influenced their adoption of
SLMPs which require substantial sizes of farmland. These results are in line with the findings of
Amsalu and de Graff (2006) and Mengstie (2009) who found a positive significant relationship
between the age of the respondents and the adoption of soil and water conservation measures.
Amsalu and de Graff (2006) for instance, found a significant relationship between age and the
adoption of stone terraces while Mengstie (2009) found a significant relationship between age
and the adoption of cut off drains. In both studies, older respondents had adopted more intense
SLMPs that their yoimger counterparts. The results are however contrary to the findings of
Biadu-Forson (1999) who found that age had no significant relationship to the adoption of earth
bunds.

4.2.4 Education Level of the Respondents
In terms of education level, 90.7% of the respondents stated that they had acquired formal

education while only 9.3% were illiterate. Of those who had acquired formal education, 43.5% of
the réspondents had attained basic primary education, 26.2% secondary education while 21.1%
tertiary education. In general however, the literacy levels were higher in Amalo than in
Kiplabotwa with 93.3% having acquired formal education in Amalo as compared to 88.7% in
Kiplabotwa. Moreover, respondents in Amalo location had attained higher levels of education
than in Kiplabotwa with 26.6% of the respondents in Amalo attaining tertiary education as
compared to 20.1% in Kiplabotwa and 31.1% of the respondents in Amalo attaining secondary
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education as compared to only 19.4% in Kiplabotwa (Figure 4.2). This discrepancy in the level
of secondary education may be attributed to the high secondary drop-out rates of 17% in
Kiplabotwa as compared to 4.3% in Amalo location due to lack of school fees and early
marriages especially for young girls (Ministry of State for Planning, National Development and
Vision 2030, 2009; 2008).

Generally, better educated households have a better perception of environmental problems
and have more knowledge related to LMPs and hence can be more easily involved in the
adoption of conservation practices (Aberha, 2008). It is* also known that more educated
households are commonly well informed and receptive, which indicates a higher likelihood of

adopting and engaging in conservation technologies (Ersado er al., 2003).

Area of Residence
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B Kiplabotwa Location
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education class 1-4 classg 5-8 degree

Figure 4.2: Education Level of the Respondents (in %)

The study found out that the educational level of the respondents had a marginally significant
relationship with the adoption of the VLMPs (P = 0.051, 3* = 20.938) but not with the adoption
of the SLMPs (P = 0.655, x* = 15.013) (Table 4.18). The cross tabulation revealed that
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comparatively educated respondents had adopted more intense VLMPs than illiterate
respondents. This is possible because of high awareness in primary and secondary schools
concerning the VLMPs and because of ease of adoption. These results are consistent with the
findings of Krishana et al., (2008) and Mengstie (2009) who found out that there was a
significant relationship between the education level of the household head and the adoption of
LMPs. However, they are inconsistent with the findings of the study by Aberha (2008) who

- found no significant association between the two variables.

4.2.5 Occupation of the Respondents
The main occupation for 67.8% of the respondents was farming with most of them practicing

mixed farming while 19.2 % and 13.1% were formally employed and self-employed
respectively. The discrepancy in terms of the occupation of the household heads was not great
between the two locations. In Amalo location, 70% of the respondents were farmers, 18.9% were
formally employed and 11.1% were self-employed/ running their own businesses. In Kiplabotwa
location, 66.1% of the respondents were farmers, 19.4% were formally employed while 14.5%
were self-emploved (Figure 4.3).

The main crops that were being grown in Amalo location during of the study period were
maize, potatoes, tea, peas and vegetables while in Kiplabotwa location they included maize,
beans, potatoes, sweet potatoes and vegetables such as kales, cabbages, tomatoes and onions.
The main types of livestock reared in the two areas included cattle, poultry, goats and sheep.
These results are supported by the district development plans of Molo and Bomet districts. The
development plans note that in Molo district agriculture contributes to 70% of the household
mcome while in Bomet it contributes to 62% of household income (Ministry of State for
Planning, National Development and Vision 2030, 2009; 2008). In addition, another research by
Aboud er al., (2002) conducted in the MRB found out that 62% of the respondents mentioned
cultivation as their major occupation, 65% mentioned livestock rearing as their second major
occupation while 21% mentioned self-run businesses as their third major occupation. According
0 Aberha (2008) respondents who are heavily engaged in off-farm activities do not have

sufficient time and labor allotted to the continued use of soil and water conservation measures.
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Figure 4.3: Occupation of the Respondents (in %)

The chi-square test was used to assess the association between the occupation of the respondents
and the adoption of SLMPs and VLMPs. The results found out that there was no significant
association between the occupation of the respondents in Amalo and Kiplabotwa and the
adoption of LMPs. The occupation of the respondent however had a marginally significant
relationship with the adoption of SLMPs (P = 0.197, ¥’ = 8.602) (Table 4.18).

4.2.6 Household Size of the Respondents
The average number of males and females per household in both Amalo and Kiplabotwa

Locations were 3 and 4 respectively while the average total household size was 6 in Amalo and 7
in Kiplabotwa. Most of the households (47.8%) in Amalo location had between 3-5 people while
most of the households (59.7%) in Kiplabotwa location had between 6-10 people. Table 4.6
shows that Kiplabotwa location had comparatively larger household sizes than Amalo location
probably because of numerous early marriages and high birth rates. In Amalo location, the crude
birth rate was 41 per 1000 people per year while in Kiplabotwa it was 51 per 1000 people per
vear (Ministry of State for Planning, National Development and Vision 2030, 2009; 2008).
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Table 4.6: Household Size (in %)

Household Size ' Amalo Location Kiplabotwa Total
; n=9%0 Location n=214
n=124
Below 2 10.0 0.8 4:7
3-5 47.8 27.4 36.0
6-10 31.1 - §9.7 4717
11-15 11.1 10.5 10.7
16 - 20 0.0 0.8 0.5
Above 20 0.0 0.8 0.5
Total 100.0 100.0 100.0
x=5.61 1.29 x=6.58
5=3.30 $=3215 §=3.348

Source: Survey data (2012)

The average number of persons per household in both Amalo and Kiplabotwa was 7 with
majority of the household members (71.52%) being between 13-55 years (Table 4.5). This
“indicated that there was <;1 large labor force available in both Amalo and Kiplabotwa locations
and therefore this was expected to positively influence the adoption of LMPs. The size of the
household has been found to have mixed effects on the adoption of LMPs. Mengstie (2009) and
Nkegbe er al., (2011) show that the increase in household members positively influences the
adoption of LMPs by increasing the labour force available for adoption.

The household size was found to have a positive and significant relationship with the
adoption of SLMPs (P = 0.003, Y"= 0.200) but a negative and non-significant association with
the adoption of the VLMPs (Table 4.19). This is possibly because the SLMPs are more labor
intensive in terms of both construction and maintenance when compared to the VLMPs. These
findings were consistent with those of Nkegbe er al., (2011) who found out t-hat the household
size had mixed effects on the adoption of LMPs in northern Ghana. According to Nkegbe et al.,
(2011) the size of household increases the probability of adopting labor intensive LMPs such as
stone bunds and composting while reducing the probability of adopting less labor intensive
LMPs. However, Bekele and Drake (2003) found a significant negative correlation of the size of
the household and the adoption of LMPs and they noted that in large households there arises
competition for labor between off-farm activities and adoption of LMPs.
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4.2.7 Household Income of the Respondents
The mean monthly household income was Ksh 16 628. In both Amalo and Kiplabotwa

locations, 36.92% of the respondents earned a monthly income ranging from Ksh 5 000 to 15
000, 25.7% earned a monthly income of below Ksh 5 000, 19.6% earned an income ranging from
Ksh 15 001 to 30 000, 13.6% earned an income ranging from Ksh 30 000 to 50 000, while 4.2%
earned a monthly income of above Ksh 50 000 (Table 4.7). '

The occupations of the respondents were categorized into three: farming, formal employment
and self-employment (figure 4.3). In relation to the respondents’ occupation, farmers had the
lowest monthly income with an average of Ksh 12 406 while the formally employed and the self-
employed had an average monthly income of Ksh 27 577 and Ksh 22 463 respectively.
Consequentially, there were more respondents (28.9%) earning below Ksh 5 000 in Amalo
location as compared to 23.4% in Kiplabotwa location because most of the respondents in Amalo

location were more dependent on farming.

Table 4.7: Household Income per Month (in %)

Household Income (Ksh.) | Amalo Location Kiplabotwa Total
n=9%0 Location n=214
n=124
Below 5,000 28.9 234 25.7
5,000-15,000 ® 322 403 36.9
15,001-30,000 17.8 21.0 19.6
30,000-50,000 16.7 11.3 13.6
Above 50,000 4.4 4.0 42
Total . 100.0 100.0 100.0
x=17,600.40 x=15,923.43 x=16,628.70
5=17 987.97 5=14.237 45 5=15.904.18

Source: Survey data (2012)

The household income of the respondents was split into on-farm and off-farm income (Table
4.8) according to (Ervin, 1981). The on-farm income is the amount of income that is gotten from
livelihood activities that are practiced within the farm such as the sale of agricultural products
and agricultural wages while on the other hand the off-farm income is the amount of income
gotten from livelihood activities that are practiced outside the farm for example from formal

employment and running business. High on-farm income was expected to positively influence

41



the adoption of LMPs whereas high off-farm income was expected to negatively influence the

adoption of the practices.

Table 4.8: On-farm and Off-farm Income per Month (in %)

On-farm income per month Amalo Kiplabotwa Total
(Ksh.) Location Location n=214
n=90 n=124
Below 5,000 389 44 4 421
5,000-15,000 41.1 41.9 41.6
15,001-30,000 133 10.5 11.7
30,000-50,000 6.7 32 47
Above 50,000 0.0 0.0 0.0
Total 100.0 100.0 100.0
=10,031.33 x=8,734.71 ¥=9,280.02
5=9,840.17 5=8.,084.16 5=8.866.23
Off- farm income per month
(Ksh.)
Below 5,000 70.0 66.9 68.2
5.000-15,000 144 16.1 154
15,001-30,000 7.8 9.7 89
30,000-50,000 44 1.3 6.1
Above 50,000 3.3 0.0 1.4
Total 100.0 100.0 100.0
x=7569.07 x=7,188.73 x=7,348.68
L 5=15,493.90 s=11,310.33 5s=13,199.01

Source: Survey data (2012)

The two types of household income; on-farm income and off-farm income were tested for
significance with the adoption of the LMPs. A bivariate correlation between the on-farm income
and the adoption of the SLMPs revealed that there was a positive significant association between
the two variables (P = 0.000, Y= 0.271) while on the other hand the relationship between the on-
farm income of the household and the adoption of VLMPs was not significant (Table 4.19).
Surprisingly, however there was a non-significant relationship between the off-farm income and
the adoption of both the SLMPs and VLMPs in the locations but the results showed that the
relationship between the off-farm income and adoption of SLMPs measures remained negative
as anticipated. The ﬁnd_ings revealed that the association between the on-farm income and the
adoption of SLMPs practices was such that respondents who got better monthly on-farm income
had adopted more intense SLMPs oh their farms. This is in line with Kessler (2006) who found
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out that income from agriculture had a significant correlation with investments in soil and water
conservation measures. These results are also echoed by Aberha (2008) who found a significant
and positive correlation between the household’s annual income and the continued use of soil
and water conservation practices and a non-significant relationship between the off-farm
activities and continued work on soil and water conservation. Aberha (2008) noted that farmers
who got more off-farm earnings were less involved in continued conservation work because of
the possibility of them spending more time on cash generation and on satisfying immediate needs
than on investing in soil and water conservation activities. According to Akinbile and Odebode
(2007), mcome plays a key role in influencing the adoption of LMPs. The findings of this study
showed that the more on-farm income the respohdenfs make the more likely they were involved
in sustainable soil conservation p}actices. Ervin (1981) had postulated a negative relationship
between soil erosion control an(i off-farm incéme. The study suggested that relatively larger
contributions of off-farm income reflect need for supplemental income which means less time

available to adopt and maintain LMPs.

4.2.8 Leadership Position of the Respondents
Information on the leadership position of the respondents was categorized into: faith-based,

administrative and community-based leadership (Table 4.9). Faith-based leaders were spiritual
leaders; administrative leaders were government appointed leaders including village elders and
chiefs while community-based leaders were leaders of local self-help groups. In terms of
leadership, 11.7% of respondents interviewed held leadership positions while 88.4% of the
respondents held no leadership positions. Of those with leadership positions, 4.2% were faith
based leaders, 3.7% were administrative leaders while 3.7% were leaders in community based

organizations (Table 4.9).
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Table 4.9: Types of Leadership (in %)

Type of Leadership Amalo Location Kiplabotwa Total

n=90 ° Location n=214
n=124

Faith based 44 4.0 42

Administrative 22 48 3.7

Community based 1.1 5.6 3.7

Not Applicable 923 85.6 88.4

Total ’ 100.0 100.0 100.0

Source: Survey data (2012)

The study expected that leadership would positively influence the adoption of LMPs since it
provides a platform of access to information regarding LMPs. The leaders are also expected to
play a lead role for the community members in terms of environmental conservation by
identifying environmental problems and challenges and determining solutions to the problems
(Timmer, 2004). However, contrary to expectations the study found that the leadership position
of the respondents did not have a significant association with the adoption of SLMPs and
VLMPs in the two stﬁdy locations (Table 4.18).

4.2.9 Perception of Environmental Degradation
The perception of the respondents towards environmental degradation was studied in order to

understand how it influenced the adoption of LMPs. The perception of environmental
degradation comprised of the foliowiﬁg variables: The perception of the extent of soil erosion,
soil fertility loss, river bank erosion, river pollution and river level decline during dry seasons.
An environmental degradation index was developed from these variables to represent the

perception of environmental degradation (Appendix five).

In both Amalo and Kiplabotwa locations, 30.8% of the respondents perceived severe erosion
on their farms while 32.2% and 36.9% perceived moderate and no erosion respectively. Of the
respondents who perceived severe erosion 42.2% were from Amalo Location while 22.6% were
from Kiplabotwa Location. This could be attributed to the slope and the soil characteristics of the
locations. In Amalo location, most of the surveyed farms were moderately sloping as compared
to most of the farms in Kiplabotwa that were gently sloping. Moreover, the dominant soils in

Amalo location were loams while in Kiplabotwa the dominant soils were clays. For river bank
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erosion, only 23.4% of the respondents perceived severe erosion while 35% and 41.6% perceived
moderate erosion and no river bank erosion respectively. Of the respondents who perceived
severe bank erosion only 6.7% were from Amalo Location while 35.5% were from Kiplabotwa
Location. It was observed that there was extensive damage of riparian vegetation at Kiplabotwa
location as a result of encroachment onto the riparian zone by human activities. For instance,
uncontrolled watering of livestock at watering points had resulted to severe destruction of the
river banks in Kiplabotwa. '

For river pollution, 27.1% of the respondents perceived severe river pollution, 41.1%
perceived moderate pollution while 47.8% perceived no apparent pollution. Of the respondents
who perceived severe river pollution only 13.3% were from Amalo Location while 37.1% were
from Kiplabotwa Location. The perceived poliution was mainly from polythene bags, waste
water, farm water runoff and sediments. The main reason why there was a higher perception of
pollution in Kiplabotwa than in Amalo could be because Kiplabotwa was located downstream
Amalo where the signs of pollution were easily manifested. For river level decline 30.8% of the
respondents perceived severe decline in the river level during dry seasons, 32.2% perceived
moderate decline in river level ﬁrhile 36.9% perceived no apparent decline. Of the respondents
who perce;ved severe decline 13.3% were from Amalo location while 35.5% were from
Kiplabotwa location. Of those who perceived no apparent decline 47.8% were from Amalo
' location while 8.1% were from Kiplabotwa location.

For soil fertility loss, 16.4% of the respondents perceived severe soil fertility loss, 52.4%
perceived moderate fertility loss while 30.8% stated that they perceived no apparent loss in
fertility. The distribution of the above mentioned percentages was even in the locations such that
the discrepancy between Amalo and Kiplabotwa location was not great (Table 4.10).
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Plate 4.3: Environmental Degradation in the Upper MRB

a. Severe destruction of the river bank at Kiplabotwa location
b. River water decline at Kiplabotwa during the dry season
c. Severe erosion at the edge of a farm in Amalo location
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Table 4.10: Perception of Environmental Degradation (in %)

Perception of Amalo Kiplabotwa Total Mean | Standard
Environmental Location Location n=214 (X) Deviation
Degradation n=90 n=124 S
Perception of Soil
Erosion
Severe 42.2 22.6 30.8
Moderate 30.0 339 322
No apparent erosion 27.8 435 36.9 1.94 0.823
Total 100.0 100.0 100.0
Perception of River
Bank Eresion
Severe 6.7 35.5 234
Moderate 289 39.5 35.0
No apparent erosion 64.4 25.0 41.6 1.86 0.673
Total _ 100.0 100.0 100.0
- Perception of River
ollution
Severe 133 37.1 211
Moderate 389 427 41.1
No apparent pollution 478 20.2 31.8 1.82 0.787
Total 100.0 100.0 100.0
Perception of Soil 4 )
Fertility Loss
Severe 16.7 16.1 16.4
Moderate 56.7 50.0 52.8
No apparent loss 267 . 339 30.8 1.95 0.768
Total 100.0 100.0 100.0
Perception of River
level decline
Severe 13.3 355 30.8
Moderate 389 56.5 v 3332
No apparent decline 478 8.1 36.9 2.01 (0.715
Total 100.0 100.0 100.0 :

Source: Survey data (2012)

A bivariate correlation between the perception of environmental degradation and the
adoption of SLMPs revealed a strong, positive and significant association between the two
variables (P = 0.000, Y= 0.550), while a correlation between the perception of environmental

degradation and the adoption of VLMPs revealed a weak but positive and significant relationship
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between the two variables (P = 0.019, Y" = 0.160) (Table 4.19). The perception of environmental
degradation is a very important variable in terms of influencing the adoption of LMPs.
According to Ervin (1981), perception of environmental degradation and specifically soil erosion
is positively related to the willingness to adopt additional LMPs. This is also observed by
Gebremedhin and Swinton (2003), Prager and Posthumus (2010) and Mengstie (2009) who
noted that those farmers who perceive soil erosion as a problem having negative effects on
productivity and who expect positive returns from conservation are likely to decide in favor of
adopting available conservation technologies. On the other hand, those who do not acknowledge
soil erosion as a problem will not expect benefits from controlling erosion and it is likely that
they will decide against adopting any conservation technologies. However, Mengstie (2009)
noted that the correct perception of the soil erosion problem may be necessary but not sufficient
. for farm-level adoption of LMPs.

" 4.2.10 Perceived Effectiveness of Land Management Practices
The perceived effectiveness of the LMPs in controlling environmental degradation and

improving the quality of the land was assessed in order to determine practices that were preferred
by the respondents for adoption. Most of the respondents stated that they prefer the practices that
they perceived as very effective in terms of soil erosion control and in terms of enhancing the
profitability of the farm. The perceived effectiveness of LMPs was divided into two categories;
the perceived effectiveness of SLMPs and VLMPs.

For the SLMPs, 61.2% of the res.pondents stated that cut off drains were very effective as
compared to 31.3%, 20.6% and 10.3% of the respondents who stated that terraces, bunds/
barriers and grass strips were respectively very effective. This corresponds with the mean indices
of 2.53 for cut off drains, 2.14 for terraces, 1.90 for bunds/ barriers and 1.82 for grass strips. This
means that for the SLMPs most of the respondents were more willing to adopt cut off drains with
a higher mean index rather than grass strips which had a lower mean index (Table 4.11).

For the VLMPs, 83.6% of the respondents stated that agroforestry was very effective in
controlling soil erosion as compared to 4.7% of the respondents who stated that mulching was
very effective. This corresponds with the mean indices which noted that agroforestry was

perceived as most effective with a mean index of 2.79 and mulching with an index of 1.82. This
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means that for the VLMPs most of the respondents were more willing to adopt agroforestry
which had a higher mean index rather than mulching which had a lower mean index (Table

4.12).

Table 4.11: Perceived Effectiveness of SLMPs (in %)

Effectiveness of Amalo Kiplabotwa Total Mean Standard

Structural Land Location Location n=214 (0.¢) Deviation

Management Practices n=90 n=124 (S)

Grass Strips -

Not effective all 25.8 28.0

Effective 60.0 62.9 61.7

Very effective 8.9 11.3 10.3 1.82 0.594

Total 100.0 100.0 100.0

Cut off drains

Not effective 6.7 8.9 - 7.9

Effective 37.8 258 30.8

Very effective 55.6 63.3 61.2 2.53 0.640
. Total 100.0 100.0 100.0

Terraces

Not effective 18.9 16.9 17.8

Effective 533 492 50.9

Very effective v - 33.9 31.3 2.14 0.689

Total 100.0 100.0 100.0

Bunds/ Barriers

Not effective 30.0 30.6 304

Effective 522 46.8 49.1

Very effective 17.8 22.6 20.6 1.90 0.709

Total 100.0 100.0 100.0

Source: Survey data (2012)
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Table 4.12: Perceived Effectiveness of VLMPs (in %)

Effectiveness of Amalo Kiplabotwa Total Mean Standard

Vegetative Land Location Location n=214 (x) Deviation

Management Practices n=9%0 n=124 (S)
_Agroforestry

Not effective 44 48 47

Effective 16.7 8.1 119

Very effective 78.9 87.1 83.6 2.79 0.511

Total 100.0 100.0 100.0

Muiching

Not effective 833 573 68.2

Effective 15.6 35.5 271

Very effective 1.1 7.3 4.7 1.82 0.594

Total 100.0 100.0 100.0

Source: Survey data (2012)

The perceived effectiveness of LMPs was used as a proxy for the profitability of the LMPs in
the locations. According to de Graff er al., (2008) this is one of the common and most important
factors for the a‘doptiori of LMPs. in that if farmers have a prospect of gaining long-term financial
benefits for instance from inéreased production, reduced labor input and higher on farm income
from a given LMP they will be motivated to adopt and maintain that LMP. This study revealed
that there was a significant relationship between the perceived effectiveness of VLMPs and the
adoption of VLMPs (P = 0.000, Y"= 0.278) (Table 4.19) but no significant association between
the perceived effectiveness of SLMPs and the adoption of SLMPs. This could probably be
attributed to the ease of adoption of VLMPs as opposed to SLMPs and the multiple uses of most
of the VLMPs.

4.3 Farmland Characteristics
4.3.1 Farm Size
The average total land acreage occupied by the households was 7.2 acres in Amalo location

while in Kiplabotwa location it was 5.6 acres. Most of the households (34.4%) in Amalo location
occupied land ranging from 5.1 to 10.0 acres while in Kiplabotwa the most of the households
(52.4%) had land ranging from 2.1 to 5.0 acres (Table 4.13).‘ The average size of land under

woodlots in Amalo location was 1.12 acres while in Kiplabotwa location it was 0.325 acres.
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Table 4.13: Farm Size (in %)

Farm Size Amalo Location Kiplabotwa Total
n=9%0 Location n=214
n=124
Below 2.0 acres 17.8 10.5 13.6
2.1 -5.0 acres 333 524 44 4
5.1 -10.0 acres 344 258 294
10.1 — 25.0 acres 10.0 9.7 938
25.1 — 50 acres 22 1.6 1.9
Above 50 acres 22 0.0 0.9
Total 100.0 100.0 100.0
x=7.244 x=5.578 x=6.279
5=9.928 5=4.340 §=7.263

Source: Survey data (2012)

A correlation test revealed that the size of the farmland had a positive and significant relation to
both the adoption of the SLMPs (P = 0.000, Y= 0.308) and of VLMPs (P = 0.040, "= 0.141)
(Table 4.19). This anélysis revealed that increase in land size favored increased intensity of
adoption of both SLMPs and VLMPs in both locations. These results are consistent with the
findings of Akinbile and Odebode (2007), Amsalu and de Graff (2007), Aberha (2008) Mengstie
(2009) and Adimassu ef al., (2012). For example, Mengstie (2009) found out the farmland size
had a positive and significant influence on the adoption of improved bunds, terraces and cut-off
drains such that for every one hectare increase in the farmland the probability of adoption of
bunds increases by 20%. Aberha (2008) also noted from his study that farmers with more than
one hectare were much more likely to be involved in soil and water conservation. This is
possibly the case because larger land plots are less affected by the loss of land for construction of
LMPs (Adimassu ef al., 2012) and because larger land holding is associated with greater wealth
and increased availability of capital thus making investment in capital more feasible (Amsalu
and de Graff, 2006).
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4.3.2 Farms’ Distance from the River

Table 4.14: Farms' Distance from the River (in %)

Distance from the River Amalo Location Kiplabotwa Total
n=9%) Location n=214
n=124
Below 1Km " 46.7 427 444
1-2Km 333 319 444
Above 2Km 0.0 194 112
Total 100.0 100.0 100.0

Source: Survey data (2012)

The distance from Amala River of most of the households surveyed (88.8%) was below 2ZKm
(Table 4.14). This meant that they could easily access the river and were directly dependent on it

for their day to day activities. In addition, they greatly affected the status of the river in terms of

riparian management. Majority of these households stated that they used the river as their main

source of water for both domestic and agricultural use. In terms of water for domestic use 66.8%

of the respondents stated that the river was their main source of water for domestic use while

63.6% stated that the river was their main source of water for agriculture including watering of
livestock during dry seasons (Figure 4.4). This study answered the question that households that

were greatly depend on the river as their source of water for both domestic and agricultural use

would have more initiative for adopting LMPs.

S0, 0%
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Percent
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Figure 4.4: Sources of Water for Agriculture (in %)
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The resulis of the cross-tabulation showed that there was a significant association between
the distance of the farm from the river and the adoption of SLMPs (P = 0.003, ° = 19.491)
(Table 4.18). The results indicated that respondents with farms near the Amala River had
adopted more SLMPs as opposed to those living further away from the river. The farms’ distance
from the river however did not have any significant relationship with the adoption of the
VLMPs.

4.3.3 Topography of the farmlands
In terms of topography, 16.8% of the farms surveyed were nearly level, 37.8% had gently

slopes, 27.6% had moderate slopes, 10.7% had steep slopes while only a small fraction (7.5%)
were undulating. In comparison, most of the farms in Amalo location (43.3%) had moderate
slopes while most of the farms in Kiplabotwa (42.7%) had gentle slopes. In addition, 25.6% of
the farms that were surveyed in Amalo had steep slopes while none in Kiplabotwa had steep
slopes (Table 4.15).

Table 4.15: Topography of the farms (in %)

Topography of the farms | Amalo Location Kiplabotwa Total
' n=90 Location n=214
: n=124
Nearly level 0.0 290 16.8
Gentle Slope 30.0 427 37.8
Moderate Slope 433 16.1 27.6
' Steep Slope 25.6 0.0 10.7
Undulating 1.1 121 1.5
Total 100.0 100.0 100.0

- Source: Survey data (2012)

| The slope of the field was used as an indicator of soil erosion potential. Although erosion in a
given area depends on the rainfall pattern,’the soil physical characteristics and the slope of the
field, the slope was expected to play a significant role because the rainfall patterns and soil
physical characteristics did not have much variation within the locations. The study expected that
the type of slope would influence the adoption of LMPs with steep slopes meaning a higher
likelihood of adoption.
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As expected the topography of the farm as perceived by the respondents was found to have a
significant relationship with the adoption of both the SLMPs (P = 0.010, x> = 26.181) and the
adoption of the VLMPs (P = 0.012, %> =19.653) (Table 4.18). The study revealed that on average
the respondents who had moderately sloppy, very steep and undulating farmlands had adopted
more intense LMPs than respondents who occupied nearly level or gently sloppy farmlands.
Gebremedhin and Swinton (2003), Amsalu and de Graff (2006), Kessler (2006), Aberha (2008)
and Mengstie (2069) have found a positive significant relationship between the slope and the
adoption of LMPs. This is possibly the case because environmental degradation problems such
as soil erosion are more rampant on steep slopes and therefore the respondents tend to nvest on
the steep slopes because of the perceived erosion problem and because on these slopes they can
see short-term impacts 61‘ their investments (Kessler, 2006).

4.4 Institutional Factors
4.4.1 Awareness of NRM Policies/ Legislation

The awareness levels of the respondents on NRM policies/ legislation such as The Forest
Act, 2005, 'fhe Water Act, 2002, The Environmental Management and Coordination Act, 1999
and the National Land Policy Sessional Paper No.3 of 2009 were assessed. For NRM policy/
legislation awareness, 35.5% of the respondents had low awareness meaning that they could not
clearly state the policies/ legislation but were vaguely aware the contents while 18.2% and 32.7%
of the respondents were highly informed and moderately informed respectively. The highly
informed respondents could state and describe information contained in two of the above
mentioned policies/ legislation. The moderately informed respondents could state and describe
information contained in at least one of the NRM policies and most these respondents were only
aware of The Forest Act, 2005. Only 13.55% of the total respondents were not informed of any
NRM policy/ legislation (Figure 4.5). This study anticipated that high NRM policy/ legislation
awareness would trz.mslate to a higher likelihood of adoption of LMPs and vice-versa.
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Figure 4.5: Awareness of NRM Policies (in %)

The awareness of level of NRM policies/ legislation had a significant relationship with the
adoption of the VLMPs (P = 0.030, x° = 7.028) but not with the adoption of the SLMPs (Table
4.18). It has been noted that policies and legislation are used as ‘carrot and stick’ to encourage
behavioral change (Prager and Posthumus, 2010) and therefore knowledge of NRM policies and
legislation may impact the adoption of LMPs as is the case with VLMPs.

4.4.2 Membership in Self-Help Group(s)
In relation to membership in self-help group(s), 31.3% of the respondents were members of

at least one self-help group while 68.7% of the respondents were not members of any group. The
membership in self-help groups however varied greatly between the two locations. In Amalo
location, only 4.4% of the respondents were members of self-help groups while in Kiplabotwa
50.8% were members (Table 4.16). Most of the respondents were affiliated to one group and
most of them had been members of the group(s) for at least 36 months. In Amalo location, it was
found that the respondents were affiliated to one self-help group; the Techgaa Community Forest
Association while in Kiplabotwa the respondents were affiliated to the following groups:
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Murandanik self-help group, Kaproriet group, Kejingo group, Simotwet group, Visionary group,
Nyahururu self-help group, Olokyin self-help group, Cheptare farmers group, Keer tai
environmental group and Kapliyo self-help group. The two major conservation organizations
situated in the locations were; the Pro-Mara project for Amalo location and Mara River Water
Users Association for Kiplabotwa location. The respondents stated that they would approach
these organizations for technical assistance on conservation issues. In addition, the respondents
stated that the Mara River Water Users Association in conjuction with Olerai farm had
conducted field demonstrations to willing farmers on improved farming techniques such as the

growing of cover crops and napier grass.

Table 4.16: Membership in Self-help Group(s) (in %)

Membership in self-help Amalo Location Kiplabotwa Total

group(s) n=9%0 Location n=214
n=124

Yes 14 50.8 313

No 95.6 492 68.7

Total 100.0 100.0 100.0

Source: Survey data (2012)

The membership in self-help groups and conservation organizations is expected to have a
positive association with the adoption of the LMPs (Nkegbe et al., 2011). During the focus group
discussions it was noted that within the self-help groups the members would divide themselves
into small labor groups according to villages and the small groups would take turns to work on
individual farms. The advantage of the groups was that they would ensure that labor is readily
available while eliminating the cost of labor. In addition, the groups would act as platforms on

which the members would share ideas and experiences regarding farming and conservation.

The membership in self-help groups had a significant relationship with the adoption of
SLMPs (P=0.000, ¥’=36.902) (Table 4.18). The groups acted as labor-exchange groups with the
members benefiting from reduced labor costs and readily available labor. The results from the
cross-tabulation revealed that respondents who were members of self-help groups had adopted

more intense LMPs than their non-member counter parts. This is probably because the labor



exchange mechanism in the groups helped to reduce the labor constraint for the adoption of the
SLMPs which are labor intensive. In addition, the groups also acted as platforms for
disseminating information on the LMPs. These results are consistent with the study by Lapar and
Pandey (1999) that found that membership in self-help groups known as alayon had positive

effect on the adoption of soil conservation measures.

4.4.3 Extension Services

For extension services, 22.9% of the respondents had been visited by extension staff while
77.1% had not been visited. In both Amalo and Kiplabotwa locations, 10.3% of the respondents
had extension services on grass strips, 3.7% on cut off drains, 5.6% on terraces and 5.6% on
bunds and barriers. A comparison of the two areas of study showed that 33.1% of the
respondents in Kiplabotwa location had received extension services on LMPs as opposed to only
8.9% in Amalo location (Table 4.17).The study anticipated that extension staff visits would
positively influence the adoption of the LMPs.

Table 4.17: Extension Staff Visit(s) (in %)

Response Amale Location Kiplabotwa Total
n=90 Location n=214
n=124
¥es 89 33.1 229
No 91.1 66.9 77.1
Total 100.0 100.0 100.0

Source: Survey data (2012)

Extension staff visit(s) to the respondents had a strong significant association with the
adoption of SLMPs (P = 0.000, 3> = 44.404) (Table 4.18). Extension staff visit(s) however did
not have a significant association with the adoption of the VLMPs. According to Nkegbe et al,
(2011) farmers’ access to information on LMPs is measured by the contact with extension staff.
This makes extension services crucial in terms of influencing decisions on the adoption of LMPs.
This has been supported by Bekele and Drake (2003) who also found extension services to have
a significant effect on the decision to adopt soil and water conservation practices. Biadu-forson
(1999) also found out that extension services to positively influence the adoption of earthen
bunds. However, Nkonya ef al. (2005), Gebremedhin and Swinton (2003) and Amsalu and de
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Graaff (2007) did neot find any significant effect of extension sevices on the adoption of

conservation measures.

4.4.4 Land Tenure
Most of the respondents in the upper MRB did not respond to the question on land tenure.

Most did not disclose the status of their land ownership and were suspicious of questions to do
with land. This was especially the case with Amalo location in villages such as Motito, Lelaitich,
Longet and Nyambuko located adjacent to the Mau forest. The respondents were suspicious and
stated the information on the status of land ownership if disclosed may be used in future to evict
them from their lands. This led to lack of accuracy and completeness and therefore the data

analysis of factors influencing the adoption of LMPs in relation to land ownership was not done.

However, according to Lapar and Pandey (1999) the security of tenure is a very crucial factor
in determining investments in soil conservation measures. These researchers noted that if
property rights in a given area are well defined and enforced, farmers will have incentives to
conserve soil as future benefits fl‘ronll soil conservation will be gotten by the farmer who makes
the investment while on the other hand if the property rights are poorly defined a production
strategy based on rapid exhaustion of resources will be adopted leading to the tragedy of the
commons. In addition, Gebremedhin and Swinton (2003) noted that security of tenure increases
the planning horizon of the farmers zind encourages adoption of long term soil conservation

measures such as the terraces.
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Table 4.18: Chi-square Tests for Factors Influencing the Adoption of LMPs

Factors Adoption of SLMPs Adoption of VLMPs
Secio-Econemic Factors L value | Sig. (2sided) | ' value | Sig. (2 sided)
Gender 3.097 0.377 2.874 0.238
Marital Status 4.208 0.897 3.139 0.791
Educational level 15103 0.655 20.938 0.051
Occupation of the HH 8.602 0.197 4.466 0.347
Leadership position 2.728 0.435 3.374 0.185
Farmland Characteristics

Distance from river 19.491 0.003* 2.785 0.594
Topography 26.181 0.010* 19.653 0.012*
Institutional Factors "

Extension staff visit(s) 44.404 0.000* 0.492 0.782
Awareness of NRM policies 4.150 0.246 7.028 0.030*
Membership in self-help group(s) 36.902 0.000* 1.426 0.490

Table 4.19: Correlation of Facters Influencing the Adoption of LMPs

Factors Adoption of SLMPs Adoption of VLMPs
Socio-Economic Factors Y value | Sig.(2sided)| Y value | Sig. (2 sided)
Age 0.151 0.027* -0.055 0.423
Household’s size 0.200 0.003** -0.043 0.532
On-farm income 0.271 0.000%* 0.128 0.061
Off-farm income -0.035 0.613 0.037 0.587
Perception of degradation 0.550 0.000** 0.160 0.019*
Perception of effectiveness of SLMPs 0.016 0.817 0.015 0.828
Perception of effectiveness of VLMPs 0.124 0.070 0.278 0.000**
Farmland Characteristics

Land size 0.308 0.000%* 0.141 0.040*

** Correlation is significant at the 0.01 level (2-tailed)

* Correlation is significant at the 0.05 level (2-tailed)

4.5 Multiple Regression Models

Stepwise multiple regression models were used to find out the most important factors that

contributed to the adoption of LMPs in the locations. Unlike the chi-square tests and the bi-

variate correlations which focused on the association between one factor and the adoption of

LMPs, multiple regression models were used to determine whether the group of factors together
predicted the adoption of the LMPs (Mugenda and Mugenda, 2003). All the predictor variables

mcluding the socio-economic factors, the farmland characteristics and the institutional factors
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were used to construct the regression models. Two multiple regression models were constructed.
Model number one determined the factors that were most important in influencing-the adoption
of SLMPs while model number two determined the factors that were most important in
influencing the adoption of VLMPs (Equation 4.1).

Stepwise regression in model number one revealed that the most important factors
influencing the adoption of SLMPs were; the perception of environmental degradation (P =
0.000, t = 8.013), the extension staff visit(s) (P =0.000, { = -3.765), the membership in self-help
group(s) (P = 0.000, ‘t = -3.773) and the land size (P = 0.000, t = 2.997). Stepwise regression in
model number two on the other hand revealed that the most important factors influencing the
adoption of VLMPs were; the topography of the land (P = 0.001, t = 3.378), the perceived
effectiveness of the VLMPS (P =0.001, £=3.355), the leadership position of the respondents (P =
0.022, t =-2.310), th;a perception of environmental degradation (P = 0.011, t =-2.582) and the
on-farm income (P = 0.020, ¢ =2.348) (Tables 4.20 and 4.21).
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L Yi=Bo+ B X; + BoXot BsXst BeXyt €
Where Y; is the Adoption of SLMPs
By s the Constant
X is the Perception of environmental degradation
X is the Contact with extension staff
X is the Membership in self-help groups
X is the land size and

£ is the Error term

2. Br=B¢+ BrX: + BoXot Bs Xyt BeXot BsXst &
i Where Y- ; the Adoption of VLMPs
By is the Constant
X; is the topography of the farmland
X>is the f)erceived effectiveness of the VLMP
X is the community leadership position held by the HH
X is the perception of environmental degradation
- X is the on-farm income and

£ is the Error term

Equation 4.1: Regression Models
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Table 4.20: Regression Results for Adoption of SLMPs

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 0.542 0.329 1.645 0.102
Perception of degradation 0.161 0.020 0.427 8.013 | 0.000*
Extension staff visit(s) 0452 | 0.120 B -3.765 | 0.000*
Membership in self-help group(s) | -0.402 0.107 'g 12 51,? -3.773 | 0.000*
Land size 0.019 0.006 ' 2997 | 0.003*
Dependent Variable: Adoption of SLMPs
- R’=0.486
Table 4.21: Regression Results for Adoption of VLMPs
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta

(Constant) 1.090 0.370 2948 | 0.004
The topography of the Land 0.125 0.037 0.217 3.378 | 0.001*
Perceived effectiveness 0.175 0.052 0.215 3355 | 0.001*
Leadership position -0.296 0.128 :g: 198 | 2310 | 0022
Perception of degradation -0.046 0.018 0.151 -2.582 | 0.011*
On-farm income 1.100E-5 0.000 2.348 0.020*

Dependent Variable: Adoption of VLMPs

R°=0.204




CHAPTER FIVE:

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions
The study found out that most of the respondents in the two locations had adopted VLMPs as

opposed to the SLMPs. The study also found that the major factors influencing the adoption of
SLMPs were the perception of environmental degradation, the extension staff visit(s), the
membership in self-help group(s) and the land size while the major factors influencing the
adoption of VLMPs were the topography of the farmland, the perceived effectiveness of the
VLMPs, the leadership position of the respondent, the perception of environmental degradation
and the on-farm income. The study noted that the institutional factors had a major influence on
the adoption of SLMPs while the socio-economic factors had major influence on the adoption of
VLMPs.

5.2 Recommendations
The study recommends that conservation efforts in the upper MRB should focus on the

integration of SLMPs and VLMPs by residents at the watershed level rather than at the farm
level. The study also recommends ;hat measures and programs to control environmental
degradation through the adoption of SLMPs should focus on strengthening the capacity of
extension workers and of already existing self-help groups while measures and programs to
control environmental degradation through the adoption of VLMPs should focus on enhancing
the ability of residents to perceive environmental degradation and the effectiveness of VLMPs
through sensitization and training. Conservation programs aimed at enhancing the adoption of
VLMPs should also focus on activities that increase the on-farm income of residents in the upper
MRB. The study also recommends that the relationship between climate change,vland tenure,
proximity of the residents to the forest. culture and the adoption of LMPs in the upper MRB
should be explored. In addition, factors influencing the continued use of LMPs in the upper
MRB and the impact of adopting LMPs on farm productivity should also be explored as areas of
further research.
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APPENDICES: '
Appendix One: Questionnaire for the Survey of Households
I

QUESTIONNAIRE FOR THE SURVEY OF HOUSEHOLDS

I am a student of Egerton University from the Department of Environmental Science conducting a research on
factors influencing the adoption of land management practices in the Mara River Basin. The questions in this
questionnaire are for research purpose only. The information you provide will be treaied with utmost
confidentiality. Your assistance in answering the questions truthfully and accurately will be highly appreciated.

1.0 GENERAL INFORMATION

1.1 Name of the Interviewer

1.2 Date of Interview

1.3Time of Interview

1.4 Name of the Respondent

1.5 Respondent’s Telephone contact (optional)

1. Amalo Location [ ]
2. Kiplabotwa Location [ 1

1.6Area of Residence (tick as appropriate)

1.7 Name of Village

i 2.0 HOUSEHOLD INFORMATION
| 2.1 INFORMATION ABOUT THE HEAD OF THE HOUSEHOLD
|

2:1.1 Whatisthe ageof the Bousehold HERAY. .. coocioceimsnsrossenmpesiinsiomis S sl T e e (Specify in years)
2.1.2 What 1s gender of the household head? (Tick as appropriate)
l 1. Male [ ] 2. Female [ ]

2.1.3 What is the marital status of the household head? (Tick as appropriate)

1. Married

[

]

2. Single

3. Separated/Divorced

[

]

4, Widowed

2.1.4 What is the education level of the household head? (Tick as appropriate)

1. lliterate [

]

2. Pnmary class 1-4 | ]

3 Primary class 5-8 |

4. Secondary [

]

5. A-levels 5-6 [ 1]

6.Diploma [

7. University degree [

]
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2.1.5 Does the household head hold any leadership position in the community? (Tick as appropriate)

ll.Yes = 2.No [ 1

2.1.6 If Yes above, Specify

2.1.7 What is the main occupation of the Household head?

1. Farmer L} 2. Employed (specify)

3. Self-employed (specify) I P —————

2.1.8 How long has the Household head practiced this occupation? ................................. (Specify in years)

2.2 HOUSEHOLD DEMOGRAPHICS
2.2.1 Information about the household members (Including the household head)

Tick where applicable Indicate the numbers

Sex 1. Males

2. Females

Age Below 12 years

13-18 years

18-35 years
35-55 years

| | ] (-

] i ol O

Education Level Tlliterate

Primary class 1-4
Primary class 5-6
Secondary form 1-4
Post-Secondary form 5-6

]
]
|
]
]
]
1

Diploma

[
[
[
[
[
[
Above 55 years {
[
[
[
[
[
[
[

el R ] o

Degree ]

2.3 What your main source of water for domestic use? (Tick as appropriate)

1.Public well I i 2.Public borehole [ 1 3 River [ 1
4 Private well [ ] 5.Private borehole [ 1 6. Water Pan [ 1
7l 8. 9.

2.4 What your main source of water for agriculture? (Tick as appropriate)

1.Public well [ 1] 2.Public borehole [ ] 3.River [ 1
4 Private well [ 1] 5 Private borehole [ ] |6 Water Pan [ 1]
7. 8. 9.
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3.0 LIVELIHOOD AND INCOME

3.1 What type of crops do you grow? (Tick as appropriate)

1. Maize [ 2. Beans [ ] 3. Tomatoes [
4. Pyrethrum [ ] 5. Potatoes [ 1 6. Wheat [
7. Barley [ 1 8  Sweet potatoes [ ] 9
10. kL 12.
13. 14. 15.
3.2 What type of livestock do you keep? (Tick as appropriate and indicate their numbers)
Type of Livestock Number of Livesteck
1. Cattle [ 1
2. Goats [ ]
3. Poultry [ ]
4. Sheep 1
5. Donkey [ ]
6. Pigs [ ]

3.3 Specify the income that is generated by your houschold during the previous year

Agricultural based income (tick where applicable)

Amount (Ksh.)

1. Annual income from crop production

Annual income from livestock production

Annual income from sale of tree products

Annual income from agricultural wages

Annual income from renting agricultural equipment

Annual income from formal employment

b o () e O

Annual income from non-agricultural business

] —| — ~—~] —] —]

4.0 LAND MANAGEMENT

4.1 What is the land tenure system in the land that you are occupying? (Tick as appropriate)

1. Private Ownership (title) [ ]

2. Rented

[

]

3. Communal ownership

[

]

4. Private (no title) E

5.

6.

4.2 What is the distance from the Mara River in kilometres? (tick as appropriate)

1 Below IKm|[ ]

2.1-2Km| |

3. 13Km| |

4 34Km [ |

5. Above 4Km
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4.3 Indicate the topography of the land (tick as appropriate)

1.Steep slope (More than (37°)

[

]

2.Gentle slope (11-37°)

3 Flat (Below 11°)

[

]

4 Undulating

4.4 Indicate the subdivision of the land and the acreage in the table that follows

No.

Land use and subdivision

Tick if applicable

Indicate the acreage

Do you have any cultivated land?

]

Do you have any grazing land?

Do you have any cultivation land that is fallow? -

What land is set aside for woodlots?

[

L1
[ ]
[
[ ]

1
2
3
4 What land area is covered by your household?
5
6

What other uses have you allocated for your land?

4.5 Do you own any other tract of land apart from the one described above? (Tick as appropriate)

). ¥eg & 4 2. Mo I
4.6 If yes above (4.5) briefly state the following
T OICRIIONL oot cmmni sCimmnsos sms ool sy s s e S AT S A ey AP A R s o e
B i o s s s e e e T e
TRBL st uu st s s i A 2 S NS o o o A
4.7 What type of sustainable land management practise(s) are you aware of? (Please tick where applicable)
1. Agroforestry [ 1] 2. Grass strips [ 1 3. Cut off drains [ 1]
4. Terraces [ 1 5. Bunds and barriers [ ] 6. Mulching [ ]
g B. 9.
10. 1. 12.

4.8 Rate the level of use of the land management practice(s) (please tick where applicable)

Land Management practices Never use Rarely use Always use
1. Agroforestry [ ] I il [ 1]
2. Grass strips [ 1 [ 1 [ 1
3. Cut off drans [ ] - [ 1
4. Terraces L1 (. [
5. Bunds/ barriers [ ] [ 1] [ 1
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. Mulching

7

8.

Key Never use- Not applied the practice in the past 10 years. Rarely use- not currently using but have applied the

practice in the past 5 years. Always use- applied the practice in the past one year

4.8 What type of agroforestry practice (s) is/are being used on your farm? (Tick as appropriate and make

observations)

Type of Agroforestry Number of trees Name of Tree species (use local name)

1. On Farm trees [ 1 1
2
3
4

2. Live fence [ 1] 1
2
3
4

3. Woodlots [ 1] of
2
3
4

4. Alley cropping [ ] 1
2
3
4

4.9 Specify the number of rows (indicate) and the length of the structural soil conservation measures (tick as

appropriate) in the table below

Structural measures (tick as No. of rows Length one row
appropriate) Less than | 10-20M | 20-40M | 40-60M Above
10M 60M
1 | Grassstrips [ ] [ 1] [ ] - [ 1] i1
2 |Cutoffdrams [ ] [ 1] [ ] [ ] [ ] [ ]
3 | Terraces [ 1] [ [ 1 [ ] [ 1] [ ]
4 | Bunds/Barers [ ] [ ] ] i [ 1 [ 1] [ 1]
3 [ ] [ ] [ 1] [ 1] [ ]
6
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4.10 Specify the distance in hetween the structural soil conservation measures (tick as appropriate)

Structural measures (tick as Distance
appropriate) Less than 2-5M 5-10M 10-20M Above 20M
' M
[ |Grassstwips [ | [ 1 [ [ 1 [ [
2 | Cutoff drams [ | I [ T [ T
3 | Terraces [ ] [ [ [ » [
4 | Bunds/Bammers [ ] L [ 1 [ 1 1 -3 [ 1]
5 [1 {1 [ [ [ ]
6
4.11 Rank the severity of environmental problems that you have experienced n the previous year. (Tick where
applicable)
Environmental Problems Rank of the environmental problems
| 1.Sol erosion [ 1 1. Severe [ ]
2. Moderate [ 1]
3. Noperceivederosion [ |
2.Soil fertility loss [ ] 1. Severe =
2. Moderate P
3. Not perceived [ ]
3 River bank destruction [ ] 1. Severe | ]
2. Moderate [ ]
\ 3. Minimal [ 1
4. River level decline E ] 1. Severe [ 1
’ 2. Moderate [ ]
3. Not perceived [ 1
‘ Key: Severe = more than '% of land affected, Moderate = % to 4, Minimal = less than Y.
1 4.12 Please rank the effectiveness of the following sustainable land management practices in controlling
environmental problems (tick as appropriate)
Not effective Somewhat Effective Very effective
: effective
1| Agroforestry [ 1 [ ] [ 1] [ ]
2 | Grass Strips [ ] [ ] [ ] [ ]
3 | Cut off drams [ 1 I 1 [ 1 A
4 | Terraces [ 1] [ ] [ ] [ 1]
5 | Bunds/Barriers g 4 [ 1 E < [
6 | Mulching L] [ ] [ 1 £ 1
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Key:’

Not effective= Does not control the problems, somewhat effective= Controls 1/4 to 1/2 of the problems,

Effective = Controls 1/2 to 3/4 of the problems Very effective= Controls more than 3/4 of the problems

5.0 INSTITUTIONAL AND POLICY FACTORS

5.1 Have you received any extension services/training on land management practices in the past three years? (Tick

as appropriate)

F. Yes

7 No a

5.2 If Yes above, Indicate the number of training session(s) attended and the when the last traming was conducted

Land Management Practices

Indicate the number of training When the previous training was

session(s) attended conducted? (Months)

1. Agroforestry

2.Grass strips

3.Cut off drams

4 Terraces

5.Bunds and barriers

6.Mulching

5.3 Did the extension service(s)/training influence vou to adopt any sustainable land management practices? (Tick as

appropriate)

1. Yes

[ ] 2. No L]

5.4 If yes above (5.3) briefly explain how

5.5 Are you a member of any self-help group in your locality? (Tick where applicable)

[I.ch

5 4 2. No i

5.5.1 If yes above indicate the self-help group(s) and the duration of membership in the table below.

Name of self-help group (s)

How long have you been a member?

1.

2.
3.
4
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5.6 Are you aware of any natural resource management policies/laws in Kenya? (Tick as appropriate)

1. Yes [ 1 2. No [ 1

5.7 If yes above (5.6) list the natural resource management policies/laws that you are aware of

1
2
4

5.8 Are you aware of any customary/indigenous laws or knowledge on land management in your community? (Tick

as appropriate)

1. Yes [ 1 2. No [ ]

5.9 If yes above (5.11) list the customary /indigenous laws/knowledge that you are aware of
1
3

5.10 Has awareness of thé above mentioned laws (in 5.3) influenced you to adopt any sustamable land management

practices? (Tick as appropriate)

ll.Yes [ 2. No [ 1]

5.11.1 If Yes above (5.18), briefly explain

Thank you for your cooperation!!

80



Appendix Two: Focus Group Discussion Questions

I am a student «f Egerton University from the Department of Environmental Science conducting a
research on factors influencing the adoption of sustainable land management practices in the Mara
River Basin. The questions in this interview are for research purpose only. The information you provide
will be treated with utmost confidentiality. Your assistance in answering the questions truthfully and

accurately will be highly appreciated.

1. What are the main land management practices have been adopted by residents in this area? (Briefly list)

Structural measures

Cover measures

2. In your opinion are the land management practices used effective for controlling environmental

problems like soil erosion? Yes/No (briefly explain)
3. Of these which are do you think are the most effective methods? (Rank and explain)

4. Which methods would you prefer to implement? (Briefly cxplain)

4. Where do you get advice on land management practices? (Briefly list)

Self-help groups

Conservation projects

Government organizations
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4. In your opinion is the advice on land management practices helpful/sufficient? Yes/No (briefly

explain)

5. What natural resource management bolicies/laws are you aware of? (briefly state)

6. Are the laws helpful in implementing influencing the adoption of land management practices (briefly
explain)

7. In your opinion are the farmers adequately sensitized on these policies/laws? Yes/No (briefly explain)

8. Do the community members have any indigenous system/cultural systems/laws of land management?
Which ones?

9. How do the households make decisions regarding the adoption of land management practices? (Briefly
explain)

Who makes the decision?

How are the decision implemented? (explain)

10. What factors exert influence on the adoption of land management practices? (Briefly explain)

Thank you for your cooperation!!
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Appendix Three: In-depth Interviews for Key Informants

I am a student of Egerton University from the Department of Environmental Science conducting a
research on factors influencing the adoption of land management practices in the Mara River Basin.
The questions in this interview are for research purpose only. The information you provide will be treated
with utmost confidentiality. Your assistance in answering the questions truthfully and accurately will be

highly appreciated

GENERAL INFORMATION

1.1 Name of the Interviewer

1.2 Date of Interview

1.3Time of Interview

1.4 Name of the Respondent

1.5 Respondent’s Telephone contact (optional)

1.6Area of Residence (tick as appropriate) | 1. Amalo Location [ 1]
2. Kiplabotwa Location { 1

1.7 Place of Interview

1. What land management practices have been adopted by residents in this area? (Briefly tate)

Structural measures

Cover measures

What tree species do farmers prefer for land management? Why?

2. What role does you organization play in terms of enhancing land management practices (Briefly state)

3. Does your organization have any programs on land management practices?
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Have they been conducted (explain when where and the targets groups)?

How are they conducted?
Are the programs effective (briefly explain)?

4. In your opinion are the implemented land management practices effective in controlling environmental

problems? (Each practice at a time)
How could they be enhanced? (each practice at a time)

5. How do the land owners perceive natural resource management policies on land management? (briefly
explain)

7. In your opinion are the farmers adequately sensitized on these policies/laws? Yes/No (briefly explain)

8. Do the community members have any indigenous system/cultural systems/laws of land management?
Yes/No (briefly explain)

Are they effective?



9. How do the houscholds make decisions regarding the adoption of land management practices? (Briefly
explain)

10. What factors exert influence on the adoption of land management practices? (Briefly explain)

Thank you for your cooperation.
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Appendix Four: Common Tree Species in the Upper Mara River Basin

Location . Scientific Name Local Name of tree species
Amalo — Juniperus procera Tarakwet (cedar)
— Cypressus lusitanica Cheropus (cvpress)
— Acacia mearnsii Wattle (black wattle tree)
— Eucalyptus globulus Plugum (blue gum)
— Dombeya torrida Silibwet
— Olea africana Emitiot (brown olive)
— Schefflera volkensii Tinet
— Spathodea campanulata Sebetaiyet (Nandi flame)
— Celtis Africana Chepkeleliet
— Diospyros abbysinica Cheptuiyet
— Croton macrostachyus Tebeswet
— Dichrocephala chrysanthenfolia Ararwet
— Hagenia abyssichica ' Bondet (rose wood)
— Solanum phoxocarpum Sigawet
— Elaeodendron buchananii Saunet
— Podocarpus falcatus Saptet
’ — Arundinaria alpina Tegat (bamboo)
Kiplabotwa — Elaeodendron buchananii Saunet
— Acokanthera schimperi Kelyot (arrow poison)
— Vangueria infausta Kimolwet
— Olea africana Emitiot (wild olive)
— Warburgia ugandensis Soket/Soget
— Tarchonanthus camphoratus Lelechwet (camphor bush)
— Prunus africana Tendwet
— Ficus sp Torowet (fig tree)
— Croton macrostachyus Tebeswet
— Euclea Divinorum Usuet
— Eucalyptus globulus Plugum (blue gum)
— Grevillea robusta Sebesebet (silky oak)
— Podocarpus falcatus Saptet
— Cypressus lusitanica Cheropus (cypress)
- — Teclea simplicifolia Kuriot
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Appendix Five: Formulation of Indices
1. Structural Land Management Index

Use of Cut off Drains

Score Condition
0 No

1 Yes

Use of Terraces

Score 3 Condition
0 No

| ‘ Yes

Use of Bunds/Barriers

Score Condition
0 No '

| Yes
Use:of Grass strips

Score Condition
0 No

1 Yes

Structural Land Management Index = Use of Grass strips + Use of Cut off drains + Use of
Bunds/Barriers + Use of Terraces

2. Vegetative Land Management Index

Use of Agroforestry

Score Condition
0 No

1 Yes

Use of Mulching

Score Condition
0 No

1 Yes

Vegetative Land Management Index = Use of Agroforestry + Use of Mulching
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3. Perception of Environmental Degradation Index

Perception of soil erosion extent

Score Condition

1 No apparent erosion
2 Moderate

3 Severe

Perception of the extent of river bank erosion
Score : _ Condition

1 No apparent erosion
& ' d Moderate

3 - | Severe

Perception of the extent of river pollution

Score - Condition

1 No apparent pollution
2 ) Moderate

8 | Severe

Perception of the extent of river level decline

Score Condition

1 No apparent decline
2 Moderate

3 Severe

Perception of the extent of soil fertility loss

Score Condition
1 No apparent fertility loss
2 Moderate

[i Severe

Perception of Environmental Degradation (Environmental Degradation Index) = Perception
of extent of soil erosion + Perception of extent of river bank erosion + Perception of extent of
river pollution + Perception of extent of river level decline + Perception of extent of soil fertility

loss
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3. Perceived effectiveness of sustainable land management practices index

Perceived effectiveness of Grass strips

Score Condition

1 Not effective

2 Effective

3 Very effective

Perceived effectiveness of Cut-off drains

Score Condition

1 Not effective

2 Effective

3 Very effective

Perceived effectiveness of Bunds/barriers

Score Condition

1 Not effective

2 Effective

3 Very effective

Perceived effectiveness of terraces

Score | Condition

1 Not effective

p. Effective

< Very effective
Perceived effectiveness of SLMPs = Perceived effectiveness of Grass strips + Perceived

effectiveness of Cut off drains + Perceived effectiveness of Bunds/Barriers + Perceived
effectiveness of Terraces
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4. Perceived effectiveness of Vegetative land management practices index

Perceived effectiveness of Agroforestry

‘Score Condition

1 Not effective
2 ' Effective

3 Very effective

Perceived effectiveness of Mulching

Score Condition

1 Not effective
2 Effective

3 Very effective

Perceived effectiveness of VLMPs = Perceived effectiveness of Agroforestry + Perceived
effectiveness of Mulching
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