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ABSTRACT

The aim of this research was to find out the factors influencing the availability of Acacia
xanthoplea for wood fuel in semi-arid Lands. The study was guided by the following
specific objectives: To find out whether Acacia xanthoplea is used as a source of wood fuel
in Rachuonyo South Sub-county, Kenya; to establish the factors influencing the availability
of Acacia xanthoplea as a source of wood fuel; to find out other species utilized as source of
wood fuel by the people of Rachuonyo. This research study employed a descriptive survey
design. The target population for the study consisted of residents of Rachuonyo South Sub-
county with a population of 97,010. The study applied stratification of the target population
with simple random sampling technique to arrive at a more representative sample of 300
households, which was used to collect information. The main tool of data collection for the
study was a questionnaire and interview schedule. To test reliability of the research
instruments, the researcher conducted a pilot study at Rachuonyo North Sub-county -
Kenya, whose respondents were not included in the final study population. The sample size
was 400 households. With respect to data analysis and presentation, data was first edited,
coded and analyzed using the Statistical Package for Social Sciences (SPSS). The research
yielded both qualitative and quantitative data. The data obtained was analyzed using
descriptive and inferential statistics where descriptive statistics, crosstabs and regression
analysis were used. From the data collected, it was established that Acacia xanthoplea was
not commonly used a wood fuel because of its nature of being thorny and poisonous. It was
also found out that women are the majority with the responsibility for collecting wood fuel
(fire wood) for the family. Among them 60% went up to primary and secondary education
level which means that they are not able to afford the modern means of firewood (wood fuel
hence they need assistance) it was also found out that Rachuonyo as an area is fertile. The
findings revealed that Rachuonyo is a good area of planting Acacia and other plants required
since the soil is black cotton soil and the climate is humid. The study revealed that the use of
charcoal in Rachuonyo was very low; per family they use only 6 — 15 sacks were used per
year and only 11-16 head bundles of firewood. From the regression that was carried out it
also emerged that soil and climate contribute greatly to the availability of Acacia in any
given place. The study therefore, recommend that the Government and other stake holders
intervene to solve the perennial problem of lack of wood fuel in Rachuonyo by encouraging
the locals to plant more Acacia Xanthoplea which is found in Rachuonyo South Sub-
County- Kenya, because the study revealed that Acacia spp is human and animal friendly
since it is not thorny and does not harbor insects for diseases.
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CHAPTER ONE

INTRODUCTION

1.0 Introduction
This chapter outlines the introductory part of this thesis which includes the background of

the study, statement of the problem, purpose and significance of the study.

1.1 Background of the Study

Acacia xanthoplea has become a great concern in semi-arid lands where there is an increase
in demand for wood fuel due to the rise in human population. Most tree species do not do
well in such areas because of the soil type and scanty rainfall but the most dominant and
suitable tree or shrub in these areas is the Acacia spp (Arochakenya, 2015).The tree provides
a core energy crop and also provide a wide positive ecological trickledown effect that tree
planting is associated with, For example, The Acacia has diverse and extensive uses. This
ranges from food (many species contain edible shoots and seeds, and the flowers are
normally used to produce a delicate and non-crystallizing honey) to medicine, paint and
perfume.

The tree may also be used as a source of timber and wood fuel. Furthermore, it may be used
in paints, inks, cosmetics, hair products and textiles. Mwonga, 2004. On the other hand, the
tree is useful with respect to increasing soil organic matter, erosion control, bio-diversity,
water retention and catchment, soil conservation, bee forage, windbreaks, wildlife/bird
habitat, nitrogen fixation, nutrient cycling, environmental resilience (niche diversification,
food web complexity, carbon sequestration, reduced greenhouse gas emissions) and also
provide for social needs like boundary delineation, shades, among others (Karban, 2007)
Semi-Arid Lands (ASALSs) have been associated with less agricultural productivity but the

invasive nature of Acacia xanthoplea has a remarkable adaptability to drought and



substantially contributes to soil fertility replenishment owing to its ability to symbiotically
fix nitrogen. It is also viewed as a robust pioneer species which can survive under harsh
conditions, (Mackey, 1998).

Acacia xanthoplea prefers heavy soils, but, it can be found on such a wide variety of soil
types and is most likely to thrive in arid and semi-arid climates, (Arochakenya, 2015) has
indicated that Acacia xanthoplea could solve Africa's wood fuel problems. (Gall, 2007). The
trees from the Acacia family are currently the most widely exploited in Kenya for wood fuel
and charcoal. The common acacia trees found in Kenya primarily comprises the following:
Acacia xanthoplea, Acacia polyacantha, and Acacia tortilis.

In this study, the main concern was the Acacia xanthoplea which was primarily associated
with energy production, (solid bio-fuels in form of charcoal and firewood). Encouraging
extensive planting of such trees is essential so as to lay the foundation for sustainable
charcoal/firewood production on a national scale. Scientists have investigated the
importance of Acacia xanthoplea in Faidherbia. They have established that the tree has
nitrogen-fixing qualities, offering the potential to revive and sustain farms - and mitigate
climate change in sub-Saharan Africa (FAO, 2011).

Wilson, (2011) obtained annual values of wood fuel for urban use in Niono, Mali. He found
out that due to population increase, there is a lot of consumption of wood fuel per capita of
0.50-0.62 m®. Similarly, Belsky & Mwonga, (2007) observed that in Ethiopia, wood is
extremely limited and suggested that acacia tree could be planted and used as the principal
wood fuel. Moreover, they ascertained that for the higher ranges, it was uncertain whether
wood fuel consumption was for domestic use only or it would also be used in bakeries, for

brewing, making brick kilns, pottery, and blacksmithing.



Due to years of unsustainable farming practices, the soil across much of Africa has been
degraded. Projects to revive soil quality have been launched incorporating Acacia trees
added to the stock as an additional way to restore soil (Smit, 2004) It is also generally
accepted that the current use of acacia trees for wood fuel internationally is exceeding their
incremental growth. The standing volume obtainable from some of the best 20 year-old
Acacia woodlands is only 8.5 m3/ ha, (Woodall & Westfall, 2009).

Kenya has a total of about 37.6 million hectares of natural woody vegetation. A further 9.5
million hectare of woody vegetation is found in farmlands and settlements (ICRAF, 2009).
These forests are in the ASALSs and in most cases faced with the problems of drought. The
discovery of how to make fire for the purpose of burning wood is regarded as one of
humanity's most important advances. The use of wood as a fuel source for heating is much
older than civilization and is assumed to have been used by Neanderthals (Woodall &
Westfall, 2009) Today, burning of wood is the largest use of energy derived from a solid
fuel bio mass. Wood fuel can be used for cooking and heating, and occasionally for fueling
steam engines and steam turbines that generate electricity. Wood may be used indoors in a
furnace, stove, and fireplace, or outdoors in a furnace, campfire, or bonfire. Charcoal, a
derivative of wood, was traditionally an important fuel in iron making and other processes
(Parsons, 1991).

The availability of affordable Acacia seeds will be the beginning of recovery for Kenya’s
forests and the transfiguration of the wood fuel into long term, economic, and environmental
viability. Successful domestication and wide scale cultivation of these trees will eventually
constitute the final line of rescue for the remaining indigenous forest ecosystems in Kenya,

(Kinyanjui, Karachi & Nyabuti , 2013).
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The present trend of 2-3 percent annual population increase in Kenya and its related
demands for more fuel and land for food have placed an impossible strain on existing forest
resources, especially in ASALs. The Mbeere of northern Kenya have, for example, been
forced to reduce their fuel consumption as great log fires no longer burn overnight in their
compounds (Riley , 1988). Similar economies must surely be practiced throughout Africa,
where an exponential population explosion creates a demand that exceeds natural
regeneration of the fuel source.

Whereas the use of wood fuel by the rural population in Rachuonyo, which relies heavily on
dead wood, may be more or less in balance with re-growth of Acacia trees in the area, the
urban population places an unbearable strain upon wood fuel tree resources. Land cleared
for cultivation, especially in ASALSs is poorly planned representing a future loss of potential
wood fuel supplies (Trossero, 2002).

Acacia tree leaves are generally compounded pinnate. In some species, however, the leaflets
are suppressed, and the leaf-stalks (petioles) become vertically flattened into phyllodes,
oriented vertically to avoid intense sunlight. Some species (such as Acacia glaucoptera) lack
leaves or phyllodes altogether, but instead they possess cladodes, modified leaf-like
photosynthetic stems functioning as leaves. Various species have sap that hardens into gum.
Flowers are small with five petals, almost hidden by 10 (or more) long stamens, and
arranged in dense circular or cylindrical clusters; they are generally yellow or cream-
colored, but can be white, purple, or red.

Acacias interact in various, well known mutualisms, such as one in which swollen thorn
Acacias of Costa Rica offer food and shelter to ants in exchange for protection from plant

competitors and insect herbivores (Janzen, 2000).



In another notable mutualism, Acacia seeds which pass through the gut of large mammalian
herbivores such as elephants are more likely to germinate not because the digestive juices
soften the hard seed coat, as previously thought, but because they kill the Bruchidae beetle
larvae that parasitize most uneaten seeds. (Pelmer, 2011).

The African Acacias, well protected though they may be by their thorns, use distasteful
chemicals in their leaves as a second line of defense. Furthermore, and most remarkably,
they warn one another that they are doing so. At the same time as they fill their leaves with
poison, they release ethylene gas which drifts out of the pores of their leaves. Other Acacias
within fifty yards are able to detect this and as soon as they do so, they themselves begin to
manufacture poison and distribute it to their leaves (Belsky, 2009).

The multiple uses of the local tree and shrub especially the Acacia species in different
farming systems has led to positive effects. These include, for example, the fact that the
acacia species is more palatable to grazing and browsing ungulates as well as those with
very good wood for fuel and tool making. Since the 1980s, rural development agencies have
encouraged local people to plant and manage indigenous tree such as Acacias. Planting of
African Acacias has been hampered, however, by lack of information on the most
appropriate species, variety or seed source for a particular locality, (Grouzi, 1997).

As a result, many areas in Rachuonyo are bare and are susceptible to wind and water
erosion. In the less developed regions, a large proportion of households still use firewood for
cooking and heating. On average, 66 per cent of households in sub-Saharan Africa rely on
firewood for cooking, (Grouzi, 1997). In communities from poor areas affected by
deforestation like Rachuonyo South Sub-county-Kenya, women and children may need to

take longer and longer trips to collect firewood. For example, some villages in India, women



used to spend one to two hours per trip to gather firewood in the early 1990s prior to forest
protection policies being put in place, but about three to five hours afterwards. (Agrawal,
2000). Few countries have available statistics on how many women and men collect
firewood for their household needs and how much time they spend on this work (Palmer,
2011). In addition, information is lacking on the purposes for which women and children
who collect wood - for example, for household needs (cooking and heating), to sell among
others (Unicef, 2009).

To this extent, it is worth noting that, the Acacia xanthoplea has a unique capability that
should be fully exploited to not only counter climate change in Africa today but also ensure
that the environment is well conserved. Furthermore, the curious question of wood fuel
production and utilization emerges with regard to the likelihood of this tree coming in handy
to ensure wood fuel security (Unicef, 2009).

All the above notwithstanding, few studies have dwelt on research touching specifically on
the factors influencing availability of Acacia xanthoplea for wood fuel in ASALSs especially
in Rachuonyo Sub-county, Kenya. This is what necessitates this study.

1.2 Statement of the Problem

Over the years, the availability of Acacia xanthoplea in semi-arid areas in Kenya is fast
dwindling due to the following factors: Family size, type of soil, climatic conditions, rate of
maturity, sources of seedlings, number of seedlings planted per year and partly due to N-
limitation in sandy soils and the total clearing of Acacia xanthoplea for wood fuel resulting
in the loss of soil nutrients from an already nutrient - poor ecosystem (Hagos & Smit, 2004).
According to (Treydtea, 2007), large savanna trees are known to modify soil nutrient

condition, but whether that has an impact on the quality of herbaceous vegetation is unclear.



People in semi-arid areas have had problems over time with a ready source of wood fuel,
where the problem mostly affects women and children who travel for many hours to gather
wood fuel for cooking. Similarly, lack of access to modern cooking and heating technology
increases the consumption of wood fuel (MacFarguhar, 2010). It is also evident that the
people of Rachuonyo South Sub — County, do not have a ready source of wood fuel;
therefore, it becomes expensive for them to acquire wood fuel for household use. Limited
studies have focused on what can be done to change the above trend. It is against the above
background that this study seeks to investigate the factors influencing the availability of
Acacia xanthoplea for wood fuel in semi-arid lands. A case of Rachuonyo South Sub —

County, Kenya.

1.3 General Objectives of the Study

The general objective of this study was to find out the factors influencing the availability of
Acacia xanthoplea as wood fuel in semi-arid lands specifically in Rachuonyo South Sub-
county, Kenya.

1.3.1 Specific Objectives of the Study

This study was guided by the following specific objectives:
1. To find out the use of Acacia xanthoplea in Rachuonyo South Sub-county, Kenya.
2. To establish the factors influencing the availability of Acacia xanthoplea as a source
of wood fuel in Rachuonyo South Sub-county, Kenya.
3. To find out other species utilized as source of wood fuel by the people of Rachuonyo

South Sub-county, Kenya.



1.4 Research Hypotheses

Hoi:  There is no any use of Acacia xanthoplea in Rachuonyo South Sub-county, Kenya.

Ho.:  There are no factors influencing the availability of Acacia Xanthoplea as a source of
wood fuel in Rachuonyo South Sub-county, Kenya.

Hos:  There are no other tree species utilized as source of wood fuel by the people of
Rachuonyo South Sub-county, Kenya.

1.5 Significance of the Study

This research study may help residents of Rachuonyo South Sub-county, Kenya to adapt a
cheaper and sustainable source of wood fuel that can be readily available from the ASALs
thus help the residents to obtain wood fuel cheaply. It is also projected that the possibility
would provide the people of Rachuonyo South Sub-county with silviculture skills and
knowledge which is much needed for production of Acacia xanthoplea and empower them
for wood fuel through production of Acacia xanthoplea as a means of obtaining firewood
and charcoal locally and more readily. It is also anticipated that the information from this
research study would be helpful to research students and scholars in agricultural extension
and related disciplines. Moreover, the study aims at providing the much needed literature on
availability of Acacia xanthoplea in ASALs. Equally, the study will provide information that
would help the community in Rachuonyo South Sub-county, Kenya to get a remedy to their

perennial problem of wood fuel utilization in the area.

1.6 Limitation of the study

The study was carried out in Rachuonyo South Sub-county, Kenya. Therefore, any

generalization done on this research study should be done with this limitation in mind.



1.7 Assumptions of the Study
The study was carried out on the basis of the following assumptions:

1. The researcher assumed that there would be no major environmental changes in the
targeted area of the research study.

2. The researcher hoped that the respondents would give information freely and
willingly without being forced by the authority or the researcher throughout the
research period.

3. The researcher also assumed that the local authority and the county government
would co-operate during the research study period.

1.8 Conceptual Framework

The conceptual framework below shows the relationship between the dependent variables,

the independent variable, and the intervening variables in this research study.

INDEPENDENT VARAIABLES

DEPENDENT

Factors Influencing Availability of VARAIBLES

Acacia Xanthoplea

S Acacia as source of
Family Size

L Tpeered — Wood Fuel
= Climatic conditions )

= Rate of Maturity e Firewood
= Sources seedlings

= Number of seedlings planted e Charcoal

per year \ J

INTERVENING VARIABLES

o Nature of the tree

Figure 1: Conceptual framework



The above shows the relationship between the independent variables and the dependent
variable. The independent variable is primarily the Acacia xanthoplea with respect to its
availability. Here, issues related to the Acacia xanthoplea availability include: the family
size, type of soil in the area, climatic condition in the research area, rate of maturity to
preference of other tree species, source of seedlings in the area, and the number of tree
seedlings planted per year in the area. The dependent variable comprises wood fuel elements

which are charcoal and firewood. Intervening variables include the nature of the tree species.
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1.9 Operational Definition of Terms

Acacia

Availability

Barazas

Coppicing

Dormancy

Eco-friendly

Factors

Fuel security
GeoNames

Influence

Species (Spp)

Semi-Arid Land

Silviculture

Wood

Fuel

A small tree shrub belonging to the genus acacia of the momosa
family, having clusters of small yellow flowers.
The accessibility of a system resource in a timely manner.

Localized public meetings

Cutting down of trees to near ground level.

This is a state in which seeds cannot germinate to inhabit growth.

Environment-friendly or nature-friendly

A number of multiple elements contributing to a particular result or

situation.

Adequate fuel supply

This is a graphical data evaluation for geographic query web service
The capacity to change or affect something positive or negative.
Smallest unit of classification/ taxon whose members naturally
interbreed to produce a viable offspring’s.

This are areas characterized by very little annual rainfall usually below
10mm.

Forestry cultivation

Is a porous and fibrous structural tissue in the stems and roots of a tree.

Material such as wood, coal and gas when burned to produce energy.
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CHAPTER TWO

LITERATURE REVIEW
2.0 Introduction
This chapter handled the, history of Acacia plant in the semi-arid lands in world and in
Kenya in general. It also tackled the adaptation of Acacia plant to the semi-arid lands and
the factors that were influencing the Acacia plant to be accepted as a wood fuel in many
families in the Arid and Semi-arid lands especially in Kenya.
2.1 History of Acacia Plant
Acacia xanthoplea is the most widespread, drought resistant and heat tolerant species. It
grows in desert wadis and sandy plains usually in water catchment areas. It is a multipurpose
tree that provides several products such as firewood, timber, gums, tannins, charcoal, and
fodder for livestock, as well as environmental protection and soil fertility. Despite its
recognized importance to human welfare and economy, it has become threatened due to
aridity and unmanaged human activities, such as over grazing, over-cutting, and habitat
destruction (Richter & Aucamp, 2001).
One of the rarest and most striking trees of the Australian arid zone, it grows in the reserve
on a stony windswept plain in one of the driest regions of Australia, where the average
annual rainfall is 150 millimeters. In such a harsh environment, the Acacia Peuce thrives,
growing to heights of 17 meters and living up to 500 years. The trees have adapted to the
environment, and have spiky needle-like leaves that ensure little moisture is lost through the
leaves. The genus Acacia previously contained roughly 1,300 species, about 960 of them
native to Australia, with the remainder spread around the tropical to warm-temperate regions

of both hemispheres, including Europe, Africa, southern Asia, and the America.
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2.2 Description of the Acacia Plant

Acacia xanthoplea is a tree (or shrub) of 2-6 m, occasionally up to 8 m in height, with
umbrella-shaped crown. It is very drought resistant and tolerates dry periods up to 8-11
months. The species prefers sandy soils, but grows also on slightly loamy sands. In the
respective parts of Rachuonyo south sub county- Kenya, it dominates the vegetation cover,
and exists in the wild as well as on cultivated land - mainly on sandy hills, and sometimes on
cotton soil. It has a remarkable adaptability to drought and frost (Scholes & Archer, 2000).
Desertification control, reestablishment of a vegetation cover in degraded areas, fixation and
wind erosion control. It plays an important role in soil stabilization through a widely
extended lateral root system and, possibly contributes to soil improvement through nitrogen
fixation as well as mineral enrichment from leaf litter especially when incorporated in the
famous agro - forestry system known as the bush-fallow system of shifting cultivation,
(Perdok & Van Wieren, 2010).

The leaves of Acacias are compound pinnate in general. In some species, however, more
especially in the Australian and Pacific islands species, the leaflets are suppressed, and the
leaf-stalks (petioles) become vertically flattened in order to serve the purpose of leaves.
These are known as "phyllodes"”. The vertical orientation of the phyllodes protects them
from intense sunlight. A few species (such as Acacia glaucoptera) lack leaves or phyllodes
altogether but instead possess cladodes, modified leaf like photosynthetic stems functioning
as leaves. Also, unlike individual Mimosa flowers, those of Acacia have more than ten
stamens. The plants often bear spines, especially those species growing in arid regions.
Acacia has small flowers, five very small petals, almost hidden by the long stamens, and are
arranged in dense globular or cylindrical clusters; they are yellow or cream-colored in most

species, whitish in some, even purple (Acacia purpureapetala) or red (Acacia leprosa
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Scarlet Blaze). Acacia flowers can be distinguished from those of a large related genus,
Albizia, by their stamen which is not joined at the base. Also, unlike individual Mimosa
flowers, those of Acacia have more than 10 stamens.

Acacia seeds can be difficult to germinate. Research has found out that immersing the seeds
in various temperatures usually around 80°C (176°F) and manual seed coat chipping can
improve growth to around 80%.Other enhancement for breaking seed dormancy is chemical
treatment, soaking them in water to allow swelling and through the gut of large mammalian
herbivores such as elephants, with such enhancements the seeds are more likely to
germinate, not because the digestive juices soften the hard seed coat, as previously thought,
but because they kill the Bruchidae beetle larvae that parasitize most uneaten seeds.
(Attenborough, 1995).

2.3 Adaptation of the Acacia Plant

The southernmost species in the genus are Acacia dealbata (SilverWattle), Acacia longifolia
(Coast Wattle or Sydney Golden Wattle), Acacia mearnsii (Black Wattle), and Acacia
melanoxylon (Blackwood), reaching 43°30" S in Tasmania, Australia, while Acacia caven
(Espinillo Negro) reaches nearly as far south in northeastern Chubut Province of Argentina.
Australian species are usually called wattles, while African and American species tend to be
known as Acacias .Acacia albida, Acacia tortilis and Acacia iragensis can be found growing
wild in the Sinai desert and the Jordan valley. It is found in the savanna vegetation of the
tropical continental climate. It grows wild in Montserrat West Indies. There, it is locally
referred to as ‘cusha’.

As robust pioneer species, Acacias can survive under harsh conditions. They are able to
colonize disturbed sites rapidly and act as natural “repair kits” on depleted soils. Acacias,

therefore, offer great potential in areas of Africa where increasing population and livestock,
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together with a series of droughts, have led to deforestation and severe land degradation
(Backlund & Belskong, 1991). Acacias stabilize the microclimate, providing shade under
which grass can grow for livestock to feed on.

2.4 The Potential of Acacia Trees in Africa

As robust pioneer species, Acacia can survive under harsh environment conditions. They are
able to colonize disturbed sites rapidly and act as natural “repair kits” on depleted soils.
Acacia, therefore, offers great potential in areas of Africa where the increasing population
and livestock, compounded with a succession of droughts, leading to deforestation and
severe land degradation (Backlund & Belskong, 1991). This potential extends to southern
Africa, where farmers are traditionally less familiar with the benefits of Acacia, perhaps
because climatic conditions are less severe there than in the more arid north.

Since the 1980s, rural development agencies have encouraged local people to plant and
manage indigenous tree such as Acacia spp. Although planting of Acacia spp has been
hampered by lack of information on the most appropriate species, variety or seed source for
a particular locality, (Backlund & Belskong, 1991).

Another major constraint handed down from history, is that, in the past, colonial agricultural
advisers recommended that trees be cleared from grazing and arable areas so that that
farming communities should achieve maximum productivity from the land. As recently as
20 years ago, this negative attitude towards trees, which did not discriminate between
species, was common practice and was written into farming handbooks. In addition, the
management of Acacia woodlands is complicated by the systems of communal ownership

that dominate large areas of land in Africa.

15



2.5. The Economic Importance of the Acacia Plant

The benefits of growing Acacia xanthoplea are many, ranging from their fast growth to their
diversity in species type ideal for the different ecological zones in Kenya; from the coastal
saline conditions to arid and semi-arid areas and highlands. Research has also indicated that
the Acacia xanthoplea has a lot of economic value as discussed below: Acacia as a source of
wood fuel, Acacia as a source of charcoal, Acacia as a source of wood, their fast growth and
Acacia as panacea to Environmental Conservation.

2.5.1 The Acacia Plant as a Source of wood fuel

The wood dense of Acacia has low moisture content. It is relatively easy to cut and handle,
for transporting. Wood collected during the rainy season should not absorb moisture
(scandent or non-climbing shrub Acacia ataxacantha and Acacia brevispica are preferred by
the Mbeere in Kenya for this reason despite their small dimensions) Slow burning with high
calorific value, producing very little smoke without objectionable nor toxic fumes and
neither spits nor sparks (Palmer, 2011). The biological diversity of the Australian Acacia
flora represents a vast economic, environmental and social resource. Species occur in all
climate regions of Australia and show a wide range of ecological tolerances. Rhizobium
nodules associated with their roots fix atmospheric nitrogen (Brockwell & Searle, 2005).

2.5.2 The Acacia Plant as a Source of Charcoal

Charcoal, whether by desire or availability, is often the preferred or only fuel used in urban
areas. Its manufacture can be a lucrative industry but inefficient practices can often result in
a conversion efficiency that can be as low as 15 percent so that it is consequently a wasteful
process. The desirable criteria for charcoal are similar to those for wood fuel. The large

Acacia species can be used as a source of wood fuel in the form of firewood and charcoal.
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In the absence of alternative wood fuel sources, all Acacia species are probably used for
firewood (Belsky, 2009).

2.5.3 The Acacia for Environmental Conservation

The Acacia plant would help to conserve the environment in Rachuonyo Sub-county by its
rapid growth, high volume production; ability to coppice or sprout readily when cut and
requires minimum management. The working party is interested in research on nitrogen-
fixing genera, particularly those that are suitable for soil stabilization, wind protection, for
use on poor soils, wetlands and in dry regions of the world. Research interests include the
biology of nitrogen fixation and optimization of growth and adaptability utilizing this
property in domesticated species. Many species are multipurpose and important for farm
forestry, silvicultural, pulpwood, firewood and charcoal and other products such as fodder
for animals. Improvement strategies include propagation strategies, selection for pest
resistance, disease resistance, and multiple traits, combined with appropriate silvicultural
methods. These firewood species grow rapidly, fix nitrogen, and re-sprout (coppice) quickly
after cutting. They are thus a productive, self-fertilizing and perennial firewood source.
Intensive blocks of these species can produce a tropical family’s cooking fuel needs on
0.15ha (0.37 acres; coppicing woody plants sequester carbon in their roots, and in soil
organic matter. When compared with pine plantations and other destructively-harvested
wood sources they are more climate-friendly. They also have much higher fuel production
per acre than natural forest, and can substantially lighten the wood fuel harvest load on
natural forest around them. This is just a sampling of the great diversity of candidate species.

Like many nitrogen fixers, many of these are weedy outside of their native range.
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2.6 Factors Influencing Availability of Acacia xanthoplea for Wood Fuel

There are a number of factors that influence the availability of Acacia xanthoplea for wood
fuel. The following discussion highlights some of the factors.

2.6.1 Family Size

Rapid population growth and the economy are the basic determinants of demand for most of
the forest products, for example: wood fuel, poles and posts, mechanical wood products,
paper and paperboard. The Kenya Forestry Master Plan, (2004) estimates the demand for
wood fuel (charcoal and firewood) to increase systematically to 30.1 million tonnes by the
year 2020. Moreover, The Kenya Forestry Master Plan, (2004) ascertains that, the bigger the
household/size of the family, the higher the consumption of acacia as wood fuel.

2.6.2 Type of Soil in the Area

Most tree species do not do well in semi-arid areas because of the soil type and scanty
rainfall, but the most dominant and suitable tree or shrub in these areas is the Acacia spp.,
Arocha Kenya, (2015). Acacia xanthoplea prefers heavy soils but can be found on such a
wide variety of soil types and is most likely to thrive in arid and semi-arid climates (Sweet
& Burke, 2006). This technically means that soil type is one of the factors which influence
the availability of the Acacia xanthoplea in Rachuonyo South Sub-county, Kenya. This
particular tree species also requires soil with a PH of 5- 5.8. High PH and low PH
discourage the effect of growth thus limiting the availability of Acacia xanthoplea in the

study area.

2.6.3 Climatic Conditions of the Area
Climate is one of the factors affecting the availability of Acacia xanthoplea. This is partly

due to high temperatures in the area and scanty rainfall and the total clearing of
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Acacia xanthoplea for wood fuel resulting in the loss of soil nutrients from an already
nutrient-poor ecosystem (Smit & Swart, 2009) Acacia xanthoplea does well in areas with
substantial amount of rainfall. High amounts of rainfall encourage faster growth. Notably,
rising atmospheric CO2 concentration, higher temperatures, changes in precipitation,
flooding, drought duration, and frequency have significant effects on the distribution of
trees, availability, and growth.

2.6.4 Duration to Maturity

Acacia xanthoplea takes relatively longer time to mature compared to other tree spp and this
affects the availability.

2.6.5 Sources of Seedlings

Acacia seeds can be difficult to germinate. Research has found that immersing the seeds in
various temperatures usually around 80°C (176°F) and manual seed coat chipping can
improve growth to around 80 percent (Mckinley, 2005). Other mechanisms of breaking seed
dormancy is chemical treatment, and soaking in water to allow swelling. The other
mechanism of breaking seed dormancy is biological. This is made possible through the gut
of large mammalian herbivores such as elephants. Seeds previously swallowed by such
animals are more likely to germinate with ease, not because the digestive juices soften the
hard seed coat, as previously thought, but because they kill the Bruchidae beetle larvae that
parasitize most uneaten seeds (Attenborough, 1995).Therefore, people find it difficult to
raise the seedlings. Instead, they opt to plant other tree spp. This affects the availability of

Acacia xanthoplea.
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2.6.6 Number of Tree Seedlings Planted per Year

Lack of nurseries of Acacia xanthoplea limits the availability of Acacia xanthoplea. This
means that the local people do not get ready seedlings for planting. The implication thereof
is that most of the Acacia xanthoplea trees found in the area under study grow naturally
without any effort and/human intervention. This ultimately affects the distribution and
availability of Acacia xanthoplea in this area.

2.7 Research gap

In the sub-Saharan Africa, on average 66 percent of households depend on firewood for
cooking, (Grouzi, 2011). Notably, nearly all charcoal consumed in Kenya and elsewhere in
Sub-Saharan Africa is produced from local species and acacia. Over 100 acacia species are
used for charcoal production in Kenya. The acacia species that we have in Kenya include:
Acacia tortilis, Acacia nilotica, Acacia senegal, Acacia mellifera, Acacia polyacantha, and
Acacia xanthophloea among others.

Charcoal from acacia tree is widely used (83%) and preferred because of its high density
and calorific value (Mugo et al. 2012). Despite the glaring statistics mentioned above, acacia
tree planting has lost preference from small scale farmers in Rachuonyo South Sub-county-
Kenya because, the farmers believed it to be a reservoir for insects which harbor diseases
that infect human beings and livestock that are inhabited by tsetse flies that transmit
trypanosomiasis, (Kinyanjui, Karachi & Nyabuti, 2013).

Although the findings of (Mariano, 2014) found out that some Acacia spp had no problem in
Naivasha but they were good source of woodfuel in the area. This notwithstanding, they
indicated that women and children still take longer and longer trips to collect firewood.

However, research has shown that Acacia xanthoplea does not harbor these insects,
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(Mariano, 2014). Instead, it has a unique ability that should be fully exploited not only to
counter climate change but also to conserve the environment and serve as a source of wood
fuel to the locals. It is also worth noting that many researchers have not dwelt on the Acacia
xanthoplea production and utilization as a source of wood fuel in arid and semi- arid lands,

(FAO 2011); therefore, this study endeavors to address this gap
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction
This chapter presents the thesis with research design, area of study, target population,

sampling technique and sample, research instrument, data collection procedure, data analysis
and ethical issues.

3.1 Research Design

This study employed a survey research design. Survey design method was appropriate
since it is used in preliminary and exploratory studies to allow researchers to gather
information, summarize, present and interpret it for the purpose of clarification (Orodho,
2002). Furthermore, (Mugenda & Mugenda, 1999) ascertain that this design is appropriate
because it gives and reports the way things are (Borg, 1999) noted that, survey research
design is intended to produce statistical information about aspects of education that interest
policy makers and educators. The study fitted within the provisions of a survey research
design because the researcher collected data and reported the way things were without

manipulation of any variables.

3.2 Area of the Study

The study was carried out in Rachuonyo Sub-county - Kenya. The Sub-county has a
population of 307,126 (Census, 2009) and an area of 945 km?2 out of which arable land is
752 km2 and 193 km? is non-arable but only 541 km? is under cultivated crops. The Sub-
county has two constituencies, Kasipul Kabondo and Karachuonyo is part of Homa Bay
County since 2010. It is located at - 0.50898 latitude in decimal degrees, 34.7358 longitudes

in decimal degrees at an elevation/altitude of 1420 meters.
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3.3 Target Population

Target population is defined as all the members of a real or hypothetical set of people,
events or objects to which a researcher wishes to generalize the results of the study. (Borg &
Gall, 2010). The target population of this research study are residents of Rachuonyo South
Sub-county, Kenya with a population of 307,126.0f this total population, 210,116 were
classified urban while 97,010 were classified rural (Geo Names, 2012).

3.4 Sampling Techniques and Sample Size

Sampling means selecting a given number of subjects from a defined population as
representative of that population. Any statements made about the sample should also be true
about the population ((Mugenda & Mugenda, 2010)). It is however notable that the larger
the sample, the smaller the sampling error (Mugenda & Mugenda, 2010). On the other hand,
sampling is a procedure of selecting a number of individuals from a population such that the
selected group contains elements representative of the characteristics found in the entire
group ((Mugenda & Mugenda, 2010). The study applied stratified sampling procedure in
grouping some strata for collection of data since they did not have uniform information
(Creswell, 2013). From the strata data was collected using simple random sampling which is
a method that gives each element in the strata equal opportunity for selection in the sample
(Kothari, 2010). Sample of 400 was chosen from the population of 97, 010 using Yamanes,

(1967) as cited in (Ukpong & Udofia, 2011) as shown in the calculation below.

n:[ N ]
1+ N (e)
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The total number of respondents:
Where:-N = is the target population (97,010).

n = is the sample need

e- = tolerance at the desired level of confidence, at 95% confidence level

(Take 0.05)  n= [ N
1+ N (e)

n=297,010 1/ + 97,010(0.05)
=97,010/ 97,011 x 0.052
=97,010/97,011 x 0.0025

= 97,010/ 242.5275
=399.9958 =400 households.

3.5 Research Instruments

The study used a questionnaire to collect primary quantitative data. A questionnaire is a
research instrument that gathers data from a large sample (Kombo & Tromp, 2007). The
questionnaires were administered by the researcher with the help of four research assistants
who were recruited locally and trained on data collection procedures. To get the data, the
study used two sets of questionnaires: one for the community and the other for the
agricultural extension officers. The questionnaires contained semi-structured and multiple
response open-ended questions and had two sections. Section 1 contained questions on
demographic information while Section 2 captured information based on the research
objectives. Moreover, the study employed interview schedule which involved the
community and local leaders and extension officers.

3.5.1 Reliability of the Instruments

(Mugenda & Mugenda, 2010) define reliability as a measure of the degree to which a
research instrument yields consistent results or data after repeated trial. This research study
used test-retest method to test the reliability of the instruments that was used to collect data.
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For reliability, the researcher administered the research instrument to one group of
individuals, and waited for a specified period of time and then re-administered the same
instrument to the same group. The correlation of the two sets of scores was then calculated.
The results of the first and the second administration were found to be correlated and the
relationship was found to be highly reliable. Where a correlation coefficient is above 0.70,
this means that the data collection instrument was consistent and reliable (Cohen & Manion,
2007).

As already indicated, the researcher conducted a pilot study in Rachuonyo North Sub-county
which was not part of this study. The purpose of the pilot study was to ascertain the
reliability and validity of the instruments, and to allow the researcher familiarize himself
with the administration of the questionnaires so as to improve the instruments and
procedures. The pilot study enabled the researcher to assess the clarity of the questionnaire
items. Some items were found to be inadequate and vague but they were modified to
improve the quality of the research instrument. Also, the researcher worked hand in hand
with his supervisors who gave him expert opinion on his questionnaire and assisted him to
make the necessary changes to improve the items and made them more suitable for the
study.

3.5.2 Validity of Instrument

Validity is defined as the accuracy and meaningfulness of inferences, which are based on the
research results (Mugenda & Mugenda, 2010). In other words, validity is the degree to
which results obtained from the analysis of the data actually represents the phenomena under
study. Validity, according to (Borg & Gall, 2010) is the degree to which a test measures

what it purports to measure. All assessments of validity are subjective opinions based on the
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judgment of the researcher (Wiersma, 2013). The pilot study helped to improve face validity
of the instruments. According to (Borg & Gall, 2010), content validity of an instrument is
improved through expert judgment. As such, the researcher sought for assistance from his
supervisors, who as experts in research helped him improve content validity of the
instrument. This study used face validity and content validity. Which is established when, on
the examination of a test is carried out; a person may conclude that it measures a relevant
trait.

3.6 Data Collection Procedure

Before the researcher proceeded to the field for primary data collection, he obtained an
introductory letter from Kisii University, Faculty of Agricultural and Natural Resources and
the Management to National Commission for Science, Technology and Innovation
(NACOSTI) that gave him the research permit. The study then utilized both qualitative and
quantitative data from primary and secondary sources. An extensive literature review was
carried out to obtain the secondary data, demographic and the related material on aspects of
the study area. With the help of four research assistants, the researcher collected data
beforehand where a brief sensitization was done with all the relevant opinion leaders in the
area which was conducted before the commencement of the study. The researcher personally
addressed questions that arose before actual data collection started. The respondents were
identified and sensitized on the need to participate. They therefore, agreed to assist the
researcher before any information was given. All the instruments were administered by the
researcher and who then carried out quality assurance and quantity control to ensure that all

items were responded to. Ethical considerations in the study were observed, for example,
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the researcher had personal identification card and ensured confidentiality, privacy and
protection of the acquired information from the respondents.

3.7 Data Analysis

The data collected was analyzed using computer software known as Statistical Package for
Social Sciences (SPSS) version 20. First, the researcher conducted data editing after which,
data was coded, categorized and entered into computer. Martin & Acuna, (2002) observe,
SPSS is able to handle large amount of data, and given its wide spectrum of statistical
procedures, it is designed for social sciences. The research yielded both qualitative and
quantitative data. Qualitative data was analyzed through thematizing the content based on
analysis of meanings and implications emanating from the respondents’ information and
documented data. As observed by (Gay, 2002), qualitative data provided rich descriptions
and explanations that demonstrated the chronological flow of events and indicated expected
findings. In addition to that, simple descriptive analysis was done to produce frequencies,
percentages, means, and standard deviation to provide statistics that described the basic
feature of the data of the study. Further inferential statistical analysis was carried out by use
of crosstabs and ANOVA to test hypothesis at a 0.05 level of confidence where; if P<.05,
then the null hypotheses is rejected. Further still, the multiple regression was carried out to
establish the relationships among the variables that were responsible for influencing the
availability of acacia in Rachuonyo south area as shown in the model below Y= Xo+ X1+ X>
+ X3+ X4+ X5+ Xg + €.

Where;

Y= is the dependent variable

XO0= is the constant

X1 =up to X6 are the independent variables

e= the error term
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The output was presented using frequency distribution in form of tables where possible, bar
graphs and charts for interpretation, discussions, recommendations and conclusion drawn in
line with the research findings.

3.8 Ethical Issues

These relate to professional standards that the researcher had to consider at all stages of
research activities. In a particular research ethical issues are upheld when the researcher
proves effort to safeguard all participants involved and their institutions abide on
institution’s approval procedures and acknowledge all sources from which information had
been sought (Babbie, 2010; Bryman, 2012). This was to serve as a sign of integrity and
respect for the work of other scholars and participants’ right in providing information to be
sought as well. According to Creswell (2013) and Bryman (2012) ethical considerations
should be observed during all phases of research process i.e. prior to commencing during
data collection, analysis and reporting; and during report disseminating.

Based on the topic at hand, the following ethical dimensions (Creswell, 2013; de Vos,
Strydom, Fouche, & Delport, 2011) were observed with all effort possible: i) use of
informed consent form and safeguard the policy of voluntary participation, ii) avoidance of
harming participants, iii) avoidance of deception from participants, iv) avoidance of
violation of anonymity and confidentiality that would ensure privacy and security of the
participants, v) scheduling debriefing sessions for explaining issues that might have brought
different meaning to both participants and the researcher, and vi) avoidance of plagiarism.
Before proceeding with data collection and analysis, approval was sought from Kisii
University, NACOSTI, Rachuonyo County and Rachuonyo South Sub County and all other

relevant authorities.
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All participants were subjected to written informed consent form that was at the introductory
part of each data collection instrument. Among others aspects, the consent form highlighted
aims of the study, anticipated time of the participant’s involvement, procedures that were
followed during the research and the credibility of the researcher (de VVos, Strydom, Fouche
and Delport, 2011). Participants further were informed that their participation in the study
was clearly on voluntary basis as opposed to coercion and they had the right to withdraw

from the study any time they wished to do so.

Incidences of physical or emotional harm on participants, institutions or departments
involved in this study was avoided. It was achieved by informing the participants
beforehand about the potential effect of the investigation. According to Gall et al (2010) and
Ary, Jacobs and Sorensen (2010) prior information provided the participants the opportunity
to make an informed decision on whether to accept to participate or withdrawal if they
wished.

The researcher stood firm by his opinion that, no form of deceptions were to be inflicted on
any individual or group of participants. That all participants were informed about the
purpose of undertaking the current study was purely academic and not otherwise. According
to de Vos, Strydom, Fouche & Delport (2011) deception refers to researcher’s deliberately
misleading the participants by ‘withholding information or offering incorrect information in
order to ensure the participation of subjects when they would otherwise possibly have
refused it. Any noted unforeseen incidence of deception, was rectified during debriefing
sessions.

Effort was made to ensure the confidentiality and anonymity of the participants by making

use of pseudo names or numeric numbers when quoting the participants’ statements (Babbie,
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2010; Creswell, 2014) or giving real situation of the institution of studied. This ethical
consideration was taken on board with assumption and aim that it was to safe guard
participants’ right towards freedom of airing their opinions and views on the problem under
study.

Debriefing sessions was held for the purpose of disclosing and rectifying any problem and
misconceptions that might have risen in the mind of the participants or the researcher in the
process of research undertaking (Babbie, 2010; Creswell, 2014). The researcher remained
scholarly by practicing originality and acknowledging all the authors whose literature was
used to build the thesis with aim of keeping away from plagiarism. All sources that were
cited were acknowledged according to American Psychological Association standards

documented in the 6™ edition.
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CHAPTER FOUR
FINDINGS, ANALYSIS AND DISCUSSION

4.0 Introduction
This chapter presents thesis findings that were revealed after data was analyzed, interpreted,

presented and discussed. The chapter was organized into research objectives guided by
research questions. The purpose of data analysis and interpretation was to determine factors
influencing availability of Acacia Xanthoplea for wood fuel in Semi — Arid Lands a case of

Rachuonyo South — Sub County, Kenya.

4.1 Response Rate
The data for this study were collected within three weeks using a structured questionnaire.

The questionnaires were administered to 300 respondents. Of the 300 questionnaires given
out, 225 were successfully completed and returned to the researcher by respondents, giving a

response rate of 75 percent was considered sufficient. This summary is presented in figure 2.

uncollected
25%

collected
75%

= collected = uncollected

Figure 2: Response rate of the participants

4.2 Response on Socio Demographic Characteristics
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The study analyzed five social demographic characteristics of the respondents, that is,
gender, age, designation, level of education, and length of stay at Rachuonyo South Sub-
county. The figure given below indicates the response by working out the frequencies and

percentages of each category of the respondents.

Gender of the participants in Rachuonyo South Sub- county

(S Female

Figure 3: Gender of the Participants

According to figure 3, 40 percent of the participants were male while 60 percent were
female. This result can be attributed to the patriarchal nature of the society whereby the

collection of wood fuel is largely and culturally associated with the female gender.

Age of the participants in percentages
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30
16.7
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Age
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Figure 4: Age of the Participants
From figure 4, it was revealed that young people of between 20-29 years were commonly

involved in firewood collection representing 40.3 percent of the total participants. Those in
the age category of between30-39 representing 30 percent of the total respondents said they
collected firewood. Those in the age bracket of between (40-49 year) were 16.7 percent
while those between 50-59 were 13 percent. From the above distribution, it is clear that in
Rachuonyo South Sub-county, those in the age bracket of 20-29 were mainly engaged in

firewood collection while those in the age group of 50-59 least participated in this activity.

so Family Size for the Participants‘Bi? Percnatges

Percentages
N
(9]

15
10 7
5
0 L |
(1-2) members (3-4) members (5-6) members 6 and above
members
M Percentages 7 16.3 43.3 33.3

Family Size

Figure 5: Family Size of the Participants

From figure 5, it was found that 43.3 percent of the participants had a family of between 5-6
meaning that such families needed a lot of charcoal and firewood for use at home. This was
closely followed by those households with a family size of 6 and above which represented
33.3 percent of the total number of participants. This implies that this group equally
consumed a large percentage of fuel. Also, households with a family size of between 3-4
members represented 16.3 percent of the total participants. Households of betweenl-

2members were 7 percent.
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Table 4.2.1: Education Level of the Participants

Education Level Frequency Percentages
Primary 130 43.3
Secondary 72 24.0
Diploma 52 17.3
Higher diploma 11 3.7
Degree 30 10.0
Masters 5 1.7
Total 300 100.0
Crosstab for education level and gender
Level of education Total
Primary Secondary Diploma Higher Degree Masters
diploma
Gender Male 10 56 23 0 26 5 120
Female 120 16 29 11 4 0 180
Total 130 72 52 11 30 5 300

From Table 4.2.1, it is clear that most of the participants had primary level of education
(43.3%). Those who had secondary education were 24 percent while those who had acquired
a diploma in education were 17.3 percent. On the other hand, the participants who had a
degree were 10 percent of the total participants. Those with higher diploma were 3.7 percent
while participants who had a master degree were a meagre 1.7 percent. From this spread, it
is clear that most of the population was semi-illiterate because they had gone to school up to
primary level (43.3%). This perhaps is the reason why they have not fully embraced the
planting of Acacia xanthoplea. However, it was noted that 56.7 percent of the population
had at least acquired secondary education meaning that if the research and extension
services staff at Rachuonyo South Sub-county prepared and exposed them to the advantages
of Acacia xanthoplea, they will more readily embrace it and plant it to eliminate the

challenge of its availability as a source of wood fuel.
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From the crosstab on the relationship of level of education and gender, it was realized that
out of the 130 participants with primary education, 10 were male while the majority, 120
were female. This shows that in Rachunyo South Sub-county, it is mostly women who are
least educated. On the other hand, out of the 72 participants who had secondary education,
56 were male while 16 were female out of the 52 participants with a diploma in education,
23 were male while 29 were female. With regard to higher diploma in education, 11
participants indicated they had the same and all were female. 26 male participants had a
degree while only 4 female participants had a degree. Moreover, those who had a master’s
degree were only 5 and all of them were male. From this summary it is clear that 55 percent
of the participants had a diploma level of education and above, (54) had a diploma and were
male. Only 45 percent (44) female participants of the total of 98 had attained a diploma.
From these data, it is very clear that in Rachuonyo South Sub-county, men were more
educated compared to women thus the necessary organs of government should move in

swiftly to bridge this gap.

Table 4.2.2: The Residence of the Participants

Residence Frequency Percentages
Resident 270 90.0
Non-resident 30 10.0
Total 300 100.0

The study also wished to understand whether the participants had lived in Rachuonyo South

Sub-County and therefore would be able to furnish the researcher with relevant and accurate
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information. From Table 4.2.2, it was discovered that 90 percent (270) out of the total
participants (300) were residents of Rachuonyo South Sub-county.
4.3 Availability and use of Acacia xanthoplea as a source of wood fuel in Rachuonyo

Table 4.3.1 Variances of the factors influencing the availability of acacia

Statistics
Family Typeof Typeof Maturity  Seedlings Source of
sk soil climate rate planted per seedlings
year
Total 300 300 300 300 300 300
Number
Mean 3.03 4.82 2.09 2.3067 6.02 4.19
Variance 778 2.066 1.868 .809 2912 1.867
Std. .882 1.437 1.367 .89925 1.707 1.366
Deviation
Skewness -.676 -. 755 1.387 1.884 -1.646 -1.409
Std. Error of 141 141 141 141 141 141
Skewness

From the analysis in table 4.3.1, it shows that the variances of the independent variables
factors influencing the availability of acacia as a source of wood fuel had small values of
Variance (.778, 2.066, 1.868, .809, 2.912 and 1.867). This indicates that they had small
deviations among them meaning that variables were consistency in showing the relationship
between the independent variables and dependent variables. The variables contributed to the
factors influencing the availability of Acacia in any given area.

Table 4.3.2: Use and availability of Acacia xanthoplea by the participants

Use of Acacia Frequency Percentages
Yes 80 26.7
No 174 58.0
Not aware 46 15.3
Total 300 100.0
Cross tabulation for gender against the families using acacia as wood fuel in their
homes
Do families use Acacia Total
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Yes No Not aware

Gender Male 80 40 0 120
Female 0 134 46 180
Total 80 174 46 300

The research ascertained that Acacia xanthoplea was not so much available and is not used
as a main source of wood fuel in Rachuonyo South Sub-county, Kenya. Table 4.3.1
summarizes the responses of the participants. Table 4.3.2 indicates the use and availability
of Acacia xanthoplea by the participants. Out of the 300 participants, 58 percent (174)
indicated that they did not use Acacia xanthoplea as a source of wood fuel while 26.7
percent (80) of the total population indicated that they used the tree as a source of wood fuel.
However, 15.3 percent (46) of the total population indicated that they were not aware of the
availability of the plant and its use as a source of wood fuel in Rachuonyo South Sub-
county.

The high number of participants who did not use Acacia xanthoplea and those who are not
aware about its existence was very high amounting to 73.2 percent of the total targeted
population. This can be attributed to earlier literature that had stated that despite the
economic uses of the acacia in recent years, it has lost favor with smallholder farmers in
Kenya. From the literature, some African countries Government and farmers have perceived
acacia woodland to be a reservoir of insects carrying diseases that afflicts humans and
livestock. This, however, is a fallacy that should be countered with proper education and
sensitization of the people especially in Rachuonyo South Sub-county.

On whether families used the Acacia xanthoplea plant, the crosstab indicates that 80 male

participants indicated they did and 40 indicated they did not use it. For the female
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participants, 134 indicated that they did not use the tree for wood fuel while 46 were not
aware about its existence.

4.4 Types of species used as source of wood fuel

Type of Species Used as Source of Wood Fuel in Percentage
40
30

20

PERCENTAGES

10

Blue gum Acacia cypress Gravirrea
TYPE OF SPECIES

Figure 6: The type of species used as source of wood fuel

The study revealed that in Rachuonyo South Sub — County Kenya, Acacia spp was not
commonly used as source of wood fuel since other species such as cypress had the
preference of the owners at 34 percent while blue gum was second at 33.7 percent and
grevirrea at 5.7 percent which gives a total of 73.3 percent preference to other species as

source of wood fuel as compared to acacia at 26.7 percent as shown in figure 6.

Table 4.4.1: Acacia in the farms of the participants

Acacia plant in Frequency Percentages
farms

Yes 100 3883

No 200 66.7
Total 300 100.0
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It is evident from Table 4.4.1 that most of the people in Rachuonyo South Sub-County 66.7
percent of the participants indicated that they did not have acacia trees in their farms while
33.3 percent of the participants showed they had. The reason maybe because of the bad
reputation the acacia tree has had previously and the perception that Acacia xanthoplea
woodland is a reservoir of insects carrying diseases that afflict humans and livestock
(Pardok &Van Wieren, 2010).

Table 4.4.2: Number of seedlings planted by the participants per year

Number of seedling planted Frequency Percentages
(0-30) Seedlings 11 3.7
(31-60) Seedlings 13 4.3
(61-90) Seedlings 5 1.7
(91-120) Seedlings 26 8.7
(121-150) Seedlings 29 9.7

151 and above Seedlings 6 2.0
None 210 70.0
Total 300 100.0

On the number of seedlings planted by the participants per year, a majority of the
participants were not participating in planting exercise of Acacia xanthoplea in their farms.
From Table 4.4.2, the outcome showed that 70 percent of the participants were not involved
in the planting of Acacia xanthoplea. However, 3.7 percent of the participants indicated that
they planted between 0-30 Acacia xanthoplea trees. 4.3 percent planted 31-60 seedlings
while 1.7 percent planted 61-90 seedlings per annum. On the other hand, 8.7 percent of the
total participants indicated they planted 91-120 seedlings every year. Those who planted

121-150 Acacia xanthoplea seedlings per year were 2 percent. This result clearly shows that
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the research and extension department of Rachuonyo South Sub-county should work harder
to market the planting of this valuable tree.

Table 4.4.3: Source of Seedlings Planted by the Participants

Sources of seedling Frequency Percentages
Natural source 31 10.3
Government 10 &)
NGOs 40 13.3
Private sector 9 3.0
None 210 70.0
Total 300 100.0

Table 4.4.3, summarizes the source of seedlings planted by the participants planted in their
farms. From the data collected, it was surprising that 70 percent of the participant’s did not
have any access to seedlings to plant. This explains why most of them did not use Acacia
xanthoplea tree as source of firewood and charcoal in their homes in Rachuonyo South Sub-
county. However, 13.3 percent of the participants stated that they got their seedlings from
NGO’s while 10.3 percent said their source was natural. 3.3 percent on the other hand said
they received seedlings from the government. A further 3.0 percent received their seedlings
from the private sector. From these results, it clear that the government forestry, research
and extension services at Rachuonyo Sub-county had failed in its role of supporting locals to
plant the Acacia xanthoplea because the research area was ASAL. The study concludes that
the main reason why this tree is not common in the Rachuonyo South Sub-county is lack of
effort from the government to popularize the Acacia xanthoplea tree in the area. This calls
for unity among all the sectors that are involved to support the planting and use of acacia as
a source of wood fuel in Rachuonyo South Sub-County.

Table 4.4.4: The Type of Soil in Rachuonyo South Sub-County

Type of soil Frequency Percentages

Loam soil 6 2.0
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Clay soil 5 1.7

Sandy soil 77 25.7
Loam-clay 19 6.3

Loam-sandy 34 11.3
Cotton soil 159 53.0
Total 300 100.0

The study also wanted to establish the type of soil that was in Rachuonyo South Sub-county
in order to ascertain what contributed to the negative attitude of planting Acacia xanthoplea
trees in the area. However, according to the findings shown in Table 4.4.4, it was clear that
the soil in the area was the type needed for the planting the Acacia xanthoplea tree. This was
because 53 percent of the participants agreed that the area had cotton soil. Also, 25.7 percent
also accepted that the soil was sandy which is equally suitable for the planting of Acacia
xanthoplea trees. On the other, 11.3 percent of the participants indicated they had loam-
sandy soil while 6.3 percent had loam-clay soil. 2.0 percent of the participants said their soil
was loam. Those who admitted they had clay soil were 1.7 percent. Considering the outcome
of this research, the soils at Rachuonyo South Sub-county were found to be suitable for the
planting of Acacia xanthoplea. This emplies therefore that, the authorities concerned should

initiate the planting of the tree in order to alleviate the problem of wood fuel in this area.

Table 4.4.5: Type of Climate in Rachuonyo South Sub-County

Type climate Frequency Percentages

Dry and humid 120 40.0
Hot and dry 131 43.7
warm temperate 49 16.3
Total 300 100.0
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Acacia xanthoplea plant grows in ASALSs that receive little rainfall. From the data in Table
4.4.5. 40.0 percent participants agreed that Rachuonyo South Sub-county was dry and humid
which is characteristic of ASALSs. On the other hand, 43.7 percent indicated that the area
was hot and dry, a characteristic that equally defines ASAL. This outcome shows that if
Acacia xanthoplea is given prominence and is planted in Rachuonyo South Sub-county, it
will do well there to help the locals find wood fuel easily.

Table 4.4.6 Variances and standard deviation for availability of acacia

Statistics
Variance Analysis uses of charcoal in the family Uses of firewood in the
family
Total number 300 300
Mean 2.10 2.18
Variance 1.290 871
Std. Deviation 1.136 933
Skewness 1.312 1.524
Std. Error of Skewness 141 141

From the analysis in Table 4.4.6, it shows that the variances of the dependent variables on
the usage of acacia as a wood fuel had small values of 1.290 and .871 respectively. This
indicates that they had small deviations meaning that the variables under study were
consistent in showing the relationship between them. From this result, it can be deduced that
the Acacia xanthoplea is available in the area under study.

Table 4.4.7: Number of Sacks of Charcoal Obtained Per Year in Rachuonyo

Number of sacks of charcoal Frequency Percentages
(1-5) sacks of charcoal 41 13.7
(6-10) sacks of charcoal 130 43.3
(11-15) sacks of charcoal 100 33.3
(16-20) sacks of charcoal 14 4.7

21 and a above sacks charcoal 15 5.0
Total 300 100.0

Number of heads of firewood used per month
No. Heads of firewood used Frequency Percentages
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per family

(5-10) heads 33 11.0
(11-16) heads 118 39.3
(17-22) heads 57 19.0
(23-28) heads 23 7.7
(29-34) heads 69 23.0
Total 300 100.0

Cross tabulation for families using acacia for charcoal

Uses of Charcoal in The Family Total
not at Not  Extent Great
all extent
Families Using Yes 0 30 30 20 80
Acacia No 43 131 0 0 174
Not 46 0 0 0 46
aware
Total 89 161 30 20 300
Cross tabulation for families using Acacia as source of firewood
Uses of Firewood in the Family Total
Strongly  Disagre Agree  Strongly
Disagree e Agree
families Using Yes 0 80 0 0 80
Acacia No 40 134 0 0 174
Not 3 0 32 11 46
aware
Total 43 214 32 11 300

In this research as indicated in Table 4.4.7, the participants were requested to indicate how
many sacks of charcoal they harvested in a year at Rachuonyo South Sub-county from
Acacia xanthoplea. A majority of the respondent found out that 43.3 percent harvested only
(6-10) sacks of charcoal. 33.3 percent of the participants indicated they harvested between
11-15 sacks per year while 13.7 percent harvested between 1-5 sacks per year. The
remaining 4.7 percent indicated they harvested 16-20 sacks of Acacia xanthoplea charcoal
every year. This spread clearly demonstrated that the people of Rachuonyo South Sub-

county did not benefit from Acacia xanthoplea charcoal to a great extent because the harvest
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of charcoal from the tree was negligible. Sensitization needs to be done by agricultural
extension officers to promote the burning of charcoal from the tree because from
preliminary research, its charcoal is good for use.

On the use of charcoal by families, from Table 4.5.8 most participants revealed that they did
not use Acacia xanthoplea in their families for purposes of charcoal since 220 participants
were not aware of acacia charcoal or they indicated that acacia was not a source of fuel in
their homes as it was shown by cross tabulation of uses of acacia as charcoal in the families
of Rachuonyo South Sub-county. Only 80 participants indicated that they need acacia as
source of fuel in their homes. From this result, it was clear that the people of Rachuonyo
South Sub-county either they did not know the usefulness of Acacia xanthoplea wood fuel
or they have not been properly exposed to its use and suitability. This implies that the
government agencies should be activated to do this because the exponential population
explosion creates a demand that exceeds natural regeneration of the fuel source.

On families that used Acacia xanthoplea wood as a source of firewood, 80 participants said
they did, 174 did not while 46 did not know what Acacia xanthoplea wood fuel was. This
result clearly showed that there is need to address the problem of wood fuel in ASAL
meaning more sensitization needs to be done by agricultural extension officers on the

wood’s usability and suitability thus more trees should be planted in this regard.

Table 4.4.8 Analysis of the variances for the intervening variables

Statistics
Analysis of variance Effects of Effects of size of  Effects of shade of
Thorny nature of acacia Acacia
Acacia
Total sample 300 300 300
Mean 4.55 4.40 431
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Variance .851 1.445 1.399

Std. Deviation 922 1.202 1.183
Skewness -2.224 -1.857 -1.805
Std. Error of Skewness 141 141 141

From the analysis in table 4.4.8, it shows that the variances of the intervening variables on
factors affecting the availability of acacia as a source of wood fuel had small values of
Variance (.851, 1.445 and 1.399) which indicated that they had small deviations among
them. This implies that, the meaning that variables were consistent in affecting the
relationship between the independent variables and dependent variables.

Table 4.4.9: Acacia’s nature and its effect on families usage and availability of Acacia

Effects of Acacia’s Frequency Percentages
nhature

Yes 224 74.7

No 76 25.3
Total 300 100.0

Cross tabulation for effects of acacia’s nature and availabilities in Rachuonyo South
Sub-County
Acacia’s thorny nature affects its Total

availability

Strongly  Disagree ~ Agree Strongly

Disagree Agree
Nature of acacia plant Yes 0 0 3 221 224
affects the usage in No 3 24 49 0 76
families
Total 3 24 52 221 300
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Cross tabulation for effects of acacia’s nature and availabilities in Rachuonyo

The size of acacia affects its availability in Total
Rachuonyo

Strongly Disagree Neutral  Agree  Strongly

Disagree Agree
Nature of acacia Yes 1 0 0 0 223 224
plant affects the No 18 14 24 14 6 76
usage in
families
Total 19 14 24 14 229 300

Cross tabulation for effects of acacia’s nature and availabilities in Rachuonyo

Type of shade affects the availability of Acacia Total

Strongly  Disagree  Agree Strongly

Disagree Agree
Nature of acacia Yes 0 0 32 192 224
plant affects the No 19 21 36 0 76
usage in families
Total 19 21 68 192 300

On whether the nature of acacia affects its availability in Rachuonyo South Sub-County,
Table 4.4.9 established 74.7 percent of the participants agreed that its nature contributed to
its unpopularity among the people of Rachuonyo. Since 224 of the participants out of 300
participants who participated had a negative attitude towards the plant in the area. Looking
at cross tabulation for effects of acacia’s nature and availabilities in Rachuonyo South Sub-
County, it was apparent that the people of Rachuonyo were not happy with the nature of the
plant itself. From the table 4.4.9, 224 participants strongly agreed that because of its thorny
nature, its size and canopy respectively, they were not ready to have it as a source of wood

fuel. Only 76 of the participants indicated that the nature of acacia has nothing to do with its
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availability. This might be explained by the literature that despite acacia being a source of
wood fuel, it has its side effects, which many people of Rachuonyo might fear.

4.5 Multiple Regression for factors contributing to availability of acacia plant

This study sought to establish the strength of contribution of family size, soil type, climatic
conditions, maturity rate of Acacia, source of the seedlings and number of seedlings planted
per year on the availability of acacia species in Rachuonyo South Sub- County in Kenya.
The findings were presented in the regression model Table 4.4.1 and Table 4.4.2.

Table 4.5.1 Regression model for factors influencing availability of Acacia plant

Model R R Square Std. Error of the Estimate

1 .810% 776 673

a. Predictors: (Constant), Number of seeds planted per year, soil type, family size, maturity rate, sources of
the seedlings and climatic conditions

The regression model in table 4.6.1, established R value (multiple coefficients of
determination) of 81 percent which indicated that there was a good relationship between the
independent variable factors influencing the availability of acacia species and dependent
variable wood fuel in Rachuonyo South Sub-county - Kenya. The R-square (coefficient
determination) indicated a high goodness-of-fit for the model. The value 77.6 percent of
variance in the dependent variable was explained by the independent variable in the model
that was 77.6 percent of variability in the availability of acacia plant in Rachuonyo South
Sub-County. The remaining 22.4 percent could be attributed to the random fluctuation on
the other unspecified variables that was the (stochastic error term).

Table 4.5.2 ANOVA analysis for the factors responsible for the availability of Acacia

ANOVAP
Model Sum of df Mean Square F Sig.
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Squares

1 Regression 51.808 6 8.635 512.236 .000?
Residual 4.939 293 .017
Total 56.747 299

a. Predictors: (Constant), Number of seeds planted per year, Soil Type, Family size, Rate of maturity, what is
the source of the seedlings, climatic conditions
b. Dependent Variable: Use of acacia as source of wood fuel

Table 4.6.2, described that the overall variance accounted for in the model. The F statistics
tested the null hypothesis that, there are no factors influencing the availability of Acacia
xanthoplea as a source of wood fuel. The expected values of the regression coefficients were
equal to each other and that they were equal to zero. A large value of F (512.236) and a
small significant level («.000) two tailed, indicated that six predictor variables were not
equal to each other and could be used to predict the dependent variable use of acacia as
source of wood fuel. Therefore we failed to accept the null hypothesis is rejected; there are
no factors influencing the availability of Acacia xanthoplea as a source of wood fuel in

Rachuonyo South Sub-county, Kenya.

Decision Rule

Because (p <.05), we reject the null hypotheses; therefore we state that there is a strong
relationship between the factors influencing the availability of Acacia and its use as a source
of wood fuel.

Table 4.5.3: Multiple Regression for factors influencing availability of Acacia plant
Coefficients?

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
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1 (Constant) .02 307 16.398  .000

9
Family size .35 .092 095 3.903 .000
7
Soil Type .33 .057 317 5948 .000
Climatic conditions .9; .099 272 9.837  .000
Maturity rate of Acacia .29 .096 013 3.070 .002
4
source of the seedlings .12 .050 057 3.333 .001
Number of seedlings planted per .5421 122 082 4436 .000
year

a. Dependent Variable: Use of Acacia as source of wood fuel

Table 4.5.3, provides the effect of individual variables on the dependent variable. The
coefficient indicates that increase in the value of the dependent variable for each unit led to
increase in the predictor variable. The standardized coefficient or the Beta column provided
a common scale (t score; all variables had a mean of zero and a standard deviation of one
and were expressed in the same unit of measurement). These values gave the following
regression model:

Y=0.029+ .095X1+ 0.317X2 + 0.272X3 + 0.013X4 + 0.057X5 + 0.082X6
Where:

Y = Acacia wood fuel

X1 = Family size

X2 = Soil type

X3 = Climatic conditions

X4= Maturity rate of acacia

X5 = Source of seedlings
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X6= Number of seedlings planted per year

The regression model indicated a positive relationship among the variables; family size, soil
type, climatic conditions, maturity rate of Acacia, source of the seedlings and number of
seedlings planted per year. Consequently, a unit increase in each variable caused; 9.5
percent, 31.7 percent, 27.2 percent, 1.3 percent, 5.7 percent and 8.2 percent respectively in
the availability of acacia plant especially in Rachuonyo South Sub-county- Kenya. This
means that the factors influencing the availability of acacia contributed 86.5 percent in
establishing the acacia species in Kenya as shown in the model Table 4.4.2. The remaining
percentage can be attributed to the error in sampling 13.5 percent. To be more relevant, the
Government and other stakeholders need to capitalize on marketing acacia species at
Rachuonyo South Sub-county since the area has most of the factors that promote the
suitability of the plant in the region for easier alleviation of the problem of charcoal

consumption in the area.

Table 4.5.4: Multi-Collinearity for factors influencing acacia

Variables?

Model Partial Multi-Collinearity Statistics
Correlation Tolerance VIF Minimum
Tolerance

1 Soil Type 293 .889 1.125 .889

Type of climatic 181 .288 3.475 .288

conditions

Rate of maturity .002 .396 2.524 .396

Source of the seedlings .208 281 3.559 281

Number of seeds 170 .348 2.871 .348
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planted per year

2 Type of climatic 409 210 4.768 210
conditions
Rate of maturity .206 275 3.640 275
Source of the seedlings 192 279 3.586 .263
Number of seeds 455 222 4511 222
planted per year

3 Type of climatic .068 .068 14.73 .068
conditions 8
Rate of maturity .068 .246 4.073 198
Source of the seedlings .069 199 5.027 158

a. Predictors in the Model: (Constant), the size of the family

b. Predictors in the Model: (Constant), the size of the family, Soil type

c. Predictors in the Model: (Constant), the size of the family, Soil type, Number of seeds planted per
year

d. Dependent Variable: Use of acacia as source of wood fuel

Multiple regression scatter plot graph Table 4.6.4 was used to establish if the multiple
regression analysis was collinear to be used in the analysis. It was clear that the small values

of tolerance that is (.889, .288, .396, .281, .348, .210, .275, .279, .222, .068, .246 and .199)

gave an indication that the model was collinear.

51



4.6 Scatter Plot with Line of Best Fit for the Factors influencing Acacia

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Do families use Acacia
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Figure 7: Scatter plot with line of best fit for the factors influencing Acacia

The scatter plot provided the best line of fit in the figure 6, for all the points of the
regression model in the relationship between the availability of Acacia and usage as the
source of wood fuel. Therefore, with the best line of fit in the scatter, probability curve
shows that the multiple regression model that was used in this study holds to be true since
the model is revealed as linear model.

4.7 Analysis of the intervening factor on the availability of acacia in Rachuonyo

This analysis established the effect of moderating factor on the availability of acacia species
in Rachuonyo South Sub-County - Kenya. The findings were presented in the regression
model Table 4.5.1 and Table 4.5.3.
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Table 4.8.1: Multiple Regression for the nature of Acacia
Model R R Square Std. Error of the Estimate

1 .760? 701 .609

a. Predictors: (Constant), Shade of Acacia, size of Acacia, Thorny nature of Acacia.

The regression model in Table 4.7.1 established R value (multiple coefficients of
determination) of 76 percent which indicated that there was a good relationship between the
independent variable factors influencing the availability of acacia species and dependent
variable wood fuel in Rachuonyo South Sub-county - Kenya. The R-square (coefficient
determination) indicated a high goodness-of-fit for the model. The value 70.6 percent of
variance in the dependent variable may be explained by the independent variable in the
model that was 77.1 percent of variability in the availability of acacia plant in Rachuonyo
South Sub-County - Kenya. The remaining 22.9 percent can be attributed to the random
fluctuation on the other unspecified variables that was the (stochastic error term).

Table 4.7.2 ANOVA analysis for the factors affecting the availability of Acacia

ANOVAP
Model Sum of df Mean Square F Sig.
Squares
1 Regression 23.788 2 11.894 107.178 .000?
Residual 32.959 297 111
Total 56.747 299

a. Predictors: (Constant), Uses of firewood in the family, uses of charcoal in the family
b. Dependent Variable: Effects of nature of acacia plant and usage in the family

Table 4.5.2, described the overall variance accounted for in the model. The F statistics tested
the null hypothesis that the expected values of the regression coefficients were equal to each
other and that they were equal to zero. A large value of F (107.178) and a small significant
level («.000) two tailed, indicated that three predictor variables were not equal to each other
and could be used to predict the dependent variable, use of acacia as source of wood fuel.
Therefore this study failed to accept the null hypothesis (Ho); Acacia xanthoplea is utilized

in various forms of wood fuel by the people of Rachuonyo South Sub-county, Kenya
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Decision Rule

Because (p <.05), we reject the null hypotheses; therefore we state that Acacia xanthoplea
has no strong relationship with various forms of wood fuel used by the people of Rachuonyo
South Sub-county, Kenya

Table 4.7.3: Multiple Regression analysis for factors of nature of Acacia and its effects

Coefficients?

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
1 (Constant) 3.656 192 24.232 .000
Effect of thorny -.127 100 -.995 1.269 .005
nature on the
availability of Acacia
in Rachuonyo
The size of Acacia -.221 .070 -.885 -3.159 .002
plant affects its
availability in
Rachuonyo
Type of shade affects -.482 079 -.891 -6.101  .000

the availability of

Acacia in Rachuonyo
a. Dependent Variable: Uses of Acacia as source of wood fuel
Table 4.7.3 provides the effect of individual variables on both the independent and the
dependent variable. The coefficient indicates that increase in the value of the moderating
variable for each unit led to a decrease in the predictor variable. The standardized coefficient
or the Beta column provided a common scale (t score; all variables had a mean of zero and a

standard deviation of one and were expressed in the same unit of measurement). These

values gave the following regression model:
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Y= 3.656 - .995X1 - 0.885X2 - 0.891X3

Where:

Y = Acacia wood fuel

X1 = Thorny nature of acacia

X2 = Size of the plant

X3 = Shade size of the plant

The regression model indicated a negative relationship among the variables; thorny, tree size
and the shade of the tree when it matures. Hence a unit increases in each variable caused;
99.5 percent, 88.5 percent and 89.1 percent respectively in the availability of acacia plant in
Kenya especially in Rachuonyo South Sub-county. This means that the factors affecting the
availability of acacia contributed 88.5 percent to the decline of the plant in the area while
factors influencing growth of acacia contributed 86.5 percent. This implies that 2 percent
from the nature of the plant causes the decline of acacia species in Rachuonyo South Sub-
county - Kenya as shown in the model Table 4.5.2, while the remaining percentage may be
attributed to the error in sampling 11.5 percent. To be more relevant, the Government and
other stakeholders need to capitalize on marketing acacia species at Rachuonyo South Sub-
county since the area has most of the factors that are contributing to the availability and

growth of the plant in the region. This will ease the problem of availability of wood fuel and

charcoal consumption in Rachuonyo South Sub-county - Kenya.
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Table 4.7.4 Test for the model fit for multiple regression analysis

Variables®
Model Partial Multicollinearity Statistics
Correlation  Tolerance  VIF Minimum
Tolerance
1 Thorny nature affects the .018 175 5.703 175
availability of Acacia in
Rachuonyo
The size of acacia affects its .088 210 4.764 210
availability in Rachuonyo
Shade affects the .015 187 4.562 205
availability of Acacia in
Rachuonyo

a. Predictors in the Model: (Constant), the shade affects the availability of Acacia in Rachuonyo

b. Dependent Variable: Do families use Acacia

Table 4.7.4 was used to establish if the multiple regression was collinear to be used in the
analysis. It was clear that the small values of tolerance that is (.175, .210 and .187) gave an

indication that the model was collinear.
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Figure 8: Scatter plot with line of best fit for the factors affecting Acacia
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The scatter plot provided the best line of fit in the figure 8, for all the points of the
regression model in the relationship between the factors affecting Acacia availability and
usage as the source of wood fuel. Therefore, with the best line of fit in the scatter probability
curve shows that the multiple regression model that was used in this study holds to be true
since the model is revealed as linear model.

4.8 Reliability Testing

Reliability is the degree to which an instrument consistently measures the objective of the
researcher (Babbie, 2010). Reliability of the instruments was done by use of SPSS scale
testing of alpha as shown in Table 4.15 (Zikmund, 2003). This helped in determining the
internal consistency of the instruments through Cronbach’s alpha technique. Preference for
that technique was based on its strength of determining internal consistency of Likert scale
continuous based choices, an advantage that is hardly achieved by other methods of
determining internal consistency. Normally, the Cronbach’s alpha reliability coefficient
ranges between 0 and 1. However, the closer Cronbach’s alpha coefficient is to 1.0, the
greater the internal consistency of the items in the Likert scale.

Table 4.8.1: Reliability testing for factors influencing the availability of acacia species

Reliability Statistics
Cronbach's Alpha Cronbach's Alpha Based on N of Items
Standardized Items

.863 .869 9
The study revealed that the Cronbach's Alpha Based on Standardized Items for internal
consistency was 0.869, which was mentioned by (George & Mallery, 2003) and (Tavakol &
Dennick, 2011) that the closer alpha coefficient is to 1.0, the greater the internal consistency
of the items in the Likert scale. Given the study had 0.832 from the thumb rule: “> 9 =

Excellent,> 8 = Good,> 7 = Acceptable,< 6 = Questionable,< 5 = Poor,
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and < 4 =Unacceptable.” This means the variables that were measuring the factors
influencing availability of acacia plant in Rachuonyo South Sub-county for the growth of
wood fuel in Kenya were excellent variables for measuring the relationship since they were
able to provide internal consistency of, > 8, which means they were good measure by 86.9
percent.

Table 4.8.2 Reliability of each item that is necessitating the availability of acacia

Item-Total Statistics

Scale Mean if Scale Corrected Squared  Cronbach’
Item Deleted Variance Item-Total Multiple s Alpha if
if Item Correlation  Correlation Item
Deleted Deleted
Family size 35.20 59.474 .851 .839 .860
Soil Type 35.01 62.231 517 .629 871
Climatic conditions 35.21 51.792 963 972 952
Maturity rate of Acacia 34.88 60.510 874 .813 .861
sources of the seedlings 35.58 51.000 .823 .867 .863
Number of seedlings 35.08 54.967 .955 .945 .854
planted per year
Thorny nature 34.99 56.288 942 920 .855
Size of a acacia tree 35.14 52.729 916 .881 .855
Size of the shade of 35.23 52.305 963 971 .852
acacia

From the table 4.8.2, it was established that the internal consistency of each item was within
the range of acceptability since all the items used to test reliability were lying between alpha
of .852 and 0.952. The study discovered that climatic conditions were very essential for the
growth of acacia in Kenya taking an example of ASAL regions. Soil type is also necessary
because the acacia has its uniqueness with respect to where it grows. Thus, it is important to
understand what type of soil is best for the acacia plant before planting it since it requires

cotton soil or sandy soil.
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Table 4.8.3: Challenges facing acacia species in Rachuonyo South Sub County

Challenges Frequency Percentage
Inadequate seedlings 51 17.0
Inadequate information of acacia species 66 22.0
Inadequate space for planting acacia 13 4.3
seedlings

Negative attitude of the locals 117 39.0
Preference to other species 30 10.0
Palatable to animals hence easily 23 7.7

destroyed by animals

Total 300 100.0

The result in Table 4.9.3 was used to discuss the challenges that were facing the people of
Rachuonyo in terms of Acacia species in their farms and using it for wood and as a source of
charcoal in their homes since women were found travelling long distances to fetch firewood.
From the study, the participants in the interviews came up with the following challenges
Inadequate seedlings

It was found out that 17 percent of the participants agreed that seeds were inadequate in the
area and for this reason they were unable to carry out the planting of Acacia in the area
effectively.

Inadequate information on Acacia xanthoplea

Notably lack of information can affect the availability and usability of something greatly.
From this study, it was clear that 22 percent of the respondents accepted that they lacked
information on the usage and importance of Acacia as wood fuel in Kenya. They felt that

because of lack of information about the significance of Acacia, it might be the reason why
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most of them were not ready to plant and use the acacia for its wood and charcoal largely
because of fear of the unknown.

Inadequate space for planting acacia seedlings

On this issue, 4.3 percent of the respondents postulated that they could not plant the acacia
because they did not have adequate space.

Negative attitude of the locals

Most of respondents clearly said they have negative attitude toward the use of Acacia
species. They claimed that the tree was given to them as sign of punishment since they
belong to ASAL area which cannot be useful for most activities like other areas. 39 percent
of the respondents that the species is thorny and was a suspected carrier of diseases for both
animals and human beings and therefore they were not willing to accept it in their farms.
Preference to other species

10 percent of the participants also claimed that they preferred other species to acacia
because they could benefit from them in terms of fodder, food and shade to shelter during
the hot seasons. For them, they could not embrace acacia since it sometimes produced

poisonous gases that could affect them if they sheltered under it.

4.9 Discussions of the study

4.9.1 Response rate

On the response rate, of the 300 questionnaires given out, 225 were successfully completed
and returned to the researcher at a response rate of 75 percent which was considered

sufficient.
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4.9.2 Demographic characteristics of the respondents

This study sought to find out the socio demographic characteristics of the respondents;
gender, age, designation, level of education, and length of stay at Rachuonyo South Sub-
county, the following was established:

On gender, it was realized that 40 percent of the participants were male while 60 percent
were female. This result could be attributed to the patriarchal nature of the society whereby
the collection of wood fuel is largely and culturally associated with the female gender.
Concerning the age of participants, it was revealed that youth’s of between 20-29 years were
the most involved in firewood collection, representing 40.3 percent of the total participants.

Those in the age category of between 50-59 least respondents in wood fuel collection.

With respect to the family size, the participants, the study established that 43.3 percent of
the participants had a family of between 5-6 meaning that such families needed a lot of
charcoal and firewood for use at home. Households with a family size of 6 and above people
were 33.3 percent of the total number of participants. This implied that this group equally
consumed a large percentage of fuel. Households with a family size of between 3-4
members 16.3 percent and 1-2 (7%) ranked lowest with respect to fuel consumption.

On the education level of participants, it was noted that most of the participants had primary
level of education at an average of 43.3 percent. Those who had secondary education were
24 percent and those with a diploma in education were 17.3%. Participants who had a degree
were 10 pecent of the total participants. Those with higher diploma were 3.7 percent and
those with a master’s degree were a meagre 1.7 percent. This made it clear that much of the
population was semi-illiterate. This, it was concluded, may have significantly contributed to

them not fully embracing the planting of Acacia xanthoplea. Interestingly however, it was

61



noted that 56.7 percent of the population had at least acquired secondary education meaning
that if the research and extension services staff at Rachuonyo South Sub-county prepared
and exposed them to the advantages of Acacia xanthoplea, they would more readily embrace
it and plant it to eliminate the challenge of availability of wood fuel in the area.

Another finding was on the relationship between the participants’ level of education and
gender. It was realized that out of the 130 participants with primary education, 10 were male
while the majority (120) were female. This showed that , the female were less educated.
Also, out of the 72 participants who had secondary education, 56 were male while 16 were
female. Equally, out of the 52 participants with a diploma in education, 23 were male while
29 were female. 11 participants had higher diploma education and all were female. 26 male
participants had a degree as opposed to 4 female participants. All the 5 participants with a
masters degree were men. Based on this summary, it is clear that in Rachuonyo South Sub-
county, men were more educated than women. It is therefore, prudent for the necessary
organs of government to move in swiftly and bridge this gap.

The study also wished to understand whether the participants had lived in Rachuonyo South
Sub-County and therefore would be able to furnish the researcher with relevant and accurate
information. It was discovered that 90 percent (270) out of the total participants (300) were
residents of Rachuonyo South Sub-county.

The study was carried out to determine the availability of acacia in Rachuonyo South Su-
County under the following objectives;

4.9.3 Availability and use of Acacia xanthoplea as a source of wood fuel

The study established that the use and availability of Acacia xanthoplea in Rachuonyo South

Sub-County was very minimal because out of the 300 participants,
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58 percent (174) indicated that they did not use Acacia xanthoplea as a source of wood fuel
while 26.7 percent (80) of the total population indicated that they used the other tree as a
source of wood fuel. However, 15.3 percent (46) of the total population indicated that they
were not aware of the availability of the plant and its use as a source of wood fuel in
Rachuonyo South Sub-county. The number of participants who did not use Acacia
xanthoplea and those who were not aware about its existence was 73.2 percent of the total
targeted population. This high percentage can be attributed to earlier literature that had
stated that despite the economic uses of the acacia in recent years, it has lost favor with
smallholder farmers in Kenya and the perception that acacia woodland was a reservoir of
insects carrying diseases that afflicts humans and livestock. This, however, is a fallacy that
should be countered with proper education and sensitization of the people especially in
Rachuonyo South Sub-county by all the stakeholders so that the community can tap from the

huge potential of the acacia tree as source of wood fuel.

4.9.4 Factors influencing the availability of Acacia xanthoplea as a source of wood fuel

The research was mainly conducted to investigate the factors that were behind the
availability of Acacia xanthoplea species in ASALs in Kenya and more particularly in
Rachuonyo Sub-county -Kenya. From the study, it was found that family size, soil type,
climatic conditions, maturity rate of Acacia, the source of the seedlings and number of
seedlings planted per year contributed greatly to the availability of Acacia. This therefore
means that the government and other stakeholders need to capitalize on marketing acacia
species at Rachuonyo South Sub-county and other ASALSs since such area have most of the
factors that contribute the growth of the plant in the region to ease the problem of wood fuel

and charcoal consumption more particularly in Kenya.
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4.9.5 Use of Acacia xanthoplea as wood fuel by the people of Rachuonyo

From the results, it was found out that 43.3 percent was harvested only (6-10) sacks of
charcoal per annum. 33.3 percent of the participants indicated they harvested between 11-15
sacks per year while 13.7 percent harvested between 1-5 sacks per year. The remaining 4.7
percent indicated that they harvested 16-20 sacks of Acacia xanthoplea charcoal every year.
This clearly showed that the people of Rachuonyo South Sub-county did not benefit from
Acacia charcoal to a great extent because the harvest of charcoal from the tree was
negligible. Sensitization needs to be done by agricultural extension officers to promote the
burning of charcoal from Acacia xanthoplea because from preliminary research, its charcoal
is of good for use. On families that used Acacia xanthoplea wood as a source of firewood,
80 participants said they did, 174 did not while 46 did not know what Acacia xanthoplea
wood fuel was. This result clearly shows that to address the problem of wood fuel in ASAL,
more sensitization needs to be done on the wood’s usability and suitability thus more trees

should be planted in this regard.

64



CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.0 Introduction
This chapter gives a presentation of the summary of the study, findings, discussions,

conclusions and recommendations made as a result of the data analyzed.

5.1 Summary of the study
The study was carried out in Rachuonyo South Sub-County - Kenya with an aim of

establishing the factors influencing the availability of Acacia xanthoplea for wood fuel in
semi-arid Lands. The study was guided by the following specific objectives: to determine
whether Acacia xanthoplea is used as a source of wood fuel. To establish the factors
influencing the availability of Acacia xanthoplea as a source of wood fuel, and to find out
the forms of Acacia xanthoplea wood fuel utilized by the people of Rachuonyo South Sub-
county. The research study employed a Descriptive Survey Research Design. The target
population for this research study consisted of residents of Rachuonyo South Sub-County -
Kenya with a population of 97,010.

A sample population of 300 participated in the study. The researcher used simple random
sampling technique to arrive at a more representative sample which gave more accurate
information. The main tool of data collection for the study was a questionnaire. With respect
to data analysis and presentation, data was analyzed using the Statistical Package for Social
Sciences (SPSS). The research yielded both qualitative and quantitative data. The data
obtained was analyzed using descriptive and inferential statistics where regression analysis
was used.

From the data collected, it was established that Acacia xanthoplea is not commonly used as
wood fuel in Rachuonyo South Sub-county - Kenya because of its nature of being thorny

and poisonous. It was also discovered that women were majorly responsible for the wood
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fuel (fire wood) collection for the family. From the data collected, it was established that
many women respondents had primary and secondary education which means that they were
not able to afford the modern means of firewood (wood fuel hence needing assistance.

5.2 Conclusion
Taking into account of the study, it is clear that information is still limited regarding the use

Acacia spp and its importance. It is also clear that information is lacking on supply side of
wood energy systems, especially forest and non-forest area based on production and flow
systems. This affects the planners' efforts to project energy demand based on sustainable
supply potential, and affects farmers and traders by restricting their knowledge of the size of
the existing fuel wood market, wood fuel prices and pricing mechanisms. This calls for a
review of existing policies and legislation governing land, forest and tree ownership and
tenancy. The forestry and agriculture sector policies are uncoordinated if not contradictory,
and the energy sector still seems reluctant to come forward to give its unqualified support to
wood energy development. Forestry and agroforestry related education and training
programmes in the region do not yet recognize the need to include subjects related to wood
energy development in their training curriculum.

Training in the power and energy related institutes generally care more about non-
conventional renewable sources than wood energy. This therefore calls for coordinated
effort to enhance communication and exchange of ideas thus creating a sense of
responsibility in the following ways: educating the people on the importance of planting
trees to conserve the environment and as a source of wood fuel.

This can be done in the form of seminars and other sensitization programmes directed to the
youth groups, women groups, men groups and churches done through the local media and

Barazas.
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This study does not agree with the findings of Kinyanjui, Karachi & Nyabuti, (2013) who
posited that Acacia spp had lost favour with many farmers in Nakuru because they were
reservoir for insects which harbor diseases that infect human beings and livestock. But it
agrees with the findings of (Mariano, 2014) who found out that some Acacia spp had no
problem in Naivasha but they were good source of woodfuel in the area.

Therefore, the current study proposes to the stakeholders to adopt the use of Acacia
xanthoplea which is found in Rachuonyo South Sub-County because the study revealed the
Acacia spp to be human and animal friendly since it is not thorny and does not harbor
insects for diseases.

5.3 Recommendations of the Study
The study was carried out for the purpose of establishing the factors that can help to enhance

the availability of the Acacia plant and usage as wood fuel in Kenya especially in
Rachuonyo South Sub- County. After analysis, it was discovered that Acacia xanthoplea
was not one of the most grown tree in Rachuonyo because of the perception that Acacia
xanthoplea woodland is a reservoir for insects carrying diseases that afflict human beings
and livestock. This gives a reason to involve other stakeholders to assist in the campaign for
the planting of Acacia xanthoplea especially because it is a good source of wood fuel as
shown in appendix D which can be applied in all ASALs in Kenya. This can be done

through the following interventions:

Establishment of Tree Nurseries
Farmers in Rachuonyo South Sub-County should be encouraged to establish local trees

nurseries for wood fuel and utilization and/or for any other purposes like provision
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of income. Further, they should be sensitized to keep a few stands of trees near their homes
or in their fields (especially Acacia xanthoplea) although they grow naturally in the area.

The Government Policy
The government should work with other stakeholders to accept investors from other

countries or local nongovernmental organizations (NGO) to come and train people and
invest in agro forestry (Acacia xanthoplea ). Through these efforts, the people will be
trained on the need to initiate a Acacia xanthoplea tree growing culture.

Government extension Services
Extension officers should disseminate information to people on the importance of planting

Acacia xanthoplea as a source of wood fuel and as a means of conserving the environment.
They should further advice the people of Rachuonyo South Sub — County on the importance
of nurturing these resources. This can be done through organizing seminars and workshops
for the people. The locals also will be sensitized and encouraged to plant Acacia xanthoplea
as a native tree spp that will contribute to the conservation of native flora and fauna.

Provision of incentives
Incentives should be given to encourage people to care and maintain the Acacia xanthoplea

reforested area until the benefits can be reaped. This can be done by allowing grass for
fodder to be cut and carried to livestock. This approach will enable the people to continue
feeding their livestock and simultaneously care for and maintain the afforested area.
Incentives encourage the people to care and maintain the reforested area till the Acacia

xanthoplea are able to stand on their own.

Sources of seedling
In Kenya, seeds/seedlings sources are very important. Growing seedlings in a forest nursery

is the customary way of raising planting stock but in the area of study it is contrary.
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Therefore, the researcher will need to work hand in hand with the extension officers in the
area to disseminate information on the importance of the local people starting their own tree
nurseries where they would get seeds/seedlings from in a cheaper way and any time they
needed them for planting. This is because supply of indigenous spp like Acacia falls short of
need due to genetic impoverishment or extinction. Sadly, the government (through its agents
like extension officers) seems to promote the exotic breeds since they provide timber though
they do not adapt well with the research area climate.

Local Participation
Seeking the cooperation of local people will be essential for the establishment and

sustenance of newly planted Acacia xanthoplea.

Provision of Certified Seeds
The government and extension officers need to ensure the provision of certified seeds so that

they can start small projects like Acacia tree nurseries which will provide others with ready
seedlings to ensure the continuity of the project. The government can also have plans to
assist the people by including in their budget how to subsidize the agricultural materials for
example agrochemicals and fertilizers to reduce the unnecessary expenses of the people

5.4 Suggestions for further study
In this study, the gist was mainly the availability of Acacia xanthoplea as a source of wood

fuel. It is apparent that the study never tried to look at the effects of acacia on the people of
Rachuonyo South Sub- County. Therefore, further studies should be carried out to
investigate the effects of using Acacia xanthoplea on the people of Rachuonyo South Sub-

county — Kenya.
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APPENDICES

Appendix 1: Introduction Letter

Kisii University

P.O. Box 408 - 40200

KISII - KENYA

26" May 2016.

TO WHOM IT MAY CONCERN

RE: REQUEST TO CARRY OUT A RESEARCH STUDY AT RACHUONYO
SOUTH SUB-COUNTY, KENYA

| am a postgraduate student at Kisii University currently conducting my field research study

on the factors influencing availability of Acacia xanthoplea for wood fuel in Semi-Arid
Lands A Case of Rachuonyo South Sub-county, Kenya. This research study is one of the

requirements for the award of a Master of Science in Agricultural Extension.

The purpose of this letter is to request for permission to carry out the research study at
Rachuonyo South Sub-county - Kenya in the month of August, 2016. The details about this
research study are contained in the abstract of the thesis attached. It is hoped that the results
of the study will be useful in providing the much needed literature on production of Acacia
xanthoplea in semi-arid lands. Equally, this research study aims at providing information
that will help the community in Rachuonyo South Sub-county Kenya to get a remedy to
their perennial problem of wood fuel production and utilization in the area.

Your co-operation will be highly appreciated.

Yours faithfully,

NyansimoraMonari Augustine
MAN 11/501/87/2015
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Appendix 2: Questionnaire for Agricultural Extension Officers of Rachuonyo

INSTRUCTIONS

This is not an exam and as such there are no wrong or right answers. Please provide honest
responses. The information you provide shall be used for academic purposes only. Kindly
note that all information gathered during this research study is for learning purposes and will

be treated with due confidentiality and anonymity.

i.  Tick as appropriate and provide the relevant response where applicable.
ii.  Please provide answers for all the questions.
ili.  Don’t write your name anywhere in the paper.

Part A: Demographic profile of respondents

For the following areas tick where most appropriate

1. Gender?
Male ()
Female ()

2. Age bracket

20-29 Years ()
30-39 Years ()
40-49 Years ()
50-59 Years ()
60 Years and above ()
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3. Family household/ size.

1-2 ()
3-4 ()
5-6 ()
7 and above ()

4. Level of education

O-level Certificate ()
A - level ()
Certificate ()
Diploma ()
Higher diploma ()
Degree ()
Master ()
PhD ()

5. How long have you lived in Rachuonyo South Sub-county, Kenya?

Less than one year ()
Between 1-4 years ()
Between 5 -9 years ()
10 years and above ()
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Part B: Questionnaires Based on Objectives

6 Do the people of Rachuonyo South Sub-county, Kenya use Acacia xanthoplea as a source

of wood fuel?

1. Yes ()
2. No ()
3. Not aware ()

7. Do the people of Rachuonyo South Sub-county, Kenya plant Acacia xanthoplea in their

farms? Tick in the boxes as applicable.

1. Yes ()
2. No ()

8. If the answer to 7 above is yes

1. Local harvesting ()
2. Seedling outlet ()
3. Natural forest ()

9. Do the people of Rachuonyo South Sub-county, Kenya get any financial or Extension
support from any institution to plant Acacia indicate by ticking () in the appropriate box
1. Yes ()
2. No ()

10. On average, how many seedlings do they plant per year in their farms?

1) 0-30 ()

2) 31-60 ()
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3) 61-90 ()

4) 91-120 ()
5) 121-150 ()
6) above 151 ()

11. Do you agree that the following are factors influencing the availability of Acacia
xanthoplea as a source of wood fuel in Rachuonyo South Sub-county, Kenya. Indicate by
ticking (V) in the appropriate boxes below by using the guidelines.

SA = Strongly Agree; A = Agree; U = Undecided; D = Disagree; SD = Strongly

Disagree

Factors 5 4 3 |2 1
influencing
availability of
acacia SA|A |U |D |SD
xanthoplea

Size of the family households

Type of soil in the area

Climatic condition in the area

Duration to maturity

Seed/Seedlings sources

Number of seedlings planted per a year
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12. Acacia xanthoplea in the community is used for the following. Indicate by ticking (\)

in the appropriate boxes below.

SA = Strongly Agree; A = Agree; U = Undecided; D = Disagree; SD = Strongly

Disagree
) 1
Uses of Acacia xanthoplea | SA SD
Firewood
Charcoal

13. Does the nature of Acacia xanthoplea as a source of wood fuel affect the attitude of the

local people in Rachuonyo South Sub-county, Kenya?

1. Yes ()

2. No ()

14. If the answer is yes, do you agree that the nature of the tree affects the availability of

Acacia xanthoplea as a source of wood fuel in Rachuonyo South Sub-county, Kenya

5 1
Intervening
Variables SA SD
Thorny
Size
Shade

Kindly hand in the questionnaire after completion.
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Appendix 3: Questionnaire for the Community of Rachuonyo South Sub-County

This is not an exam and as such there are no wrong or right answers. Please provide honest
responses. Kindly note that all information gathered during this research study is for

learning purposes and will be treated with due confidentiality and anonymity.

iv.  Tick as appropriate and provide the relevant response where applicable.
v.  Please provide answers for all the questions.
vi. Do not write your name anywhere in the paper.

Part A: Demographic profile of respondents

For the following areas tick where most appropriate:-

1. What is your Gender?

1. Male ()

2. Female ()

2. What is your age bracket?

1. 20-29 years ()
2. 30-39 years ()
3. 40-49 years ()
4. 50-59 years ()
5. 60 years and above ()
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2. How many members are you in your household?

1. 1-2 ()
2. 34 ()
3. 56 ()
4. Above 6 ()

4. What is your level of education?

1. Primary ()
2. Secondary ()
3. Diploma ()
4. Higher diploma ()
5. Degree ()
6. Master ()
7. PhD ()

5. Indicate by ticking (V) in the relevant box below whether you are a resident or non-
resident of Rachuonyo South Sub-county, Kenya

1. Resident ()

2. Non-resident ()

Part B: Questionnaires Based on Objectives

6. Do you use Acacia xanthoplea as a source of wood fuel in Rachuonyo South Sub-county,

Kenya?
1. Yes ()
2. No ()
3. Not aware ()

81



7. Do you have Acacia xanthoplea in your farm? Indicate by ticking () in the appropriate
box below.

1. Yes ()

2. No ()

8. If yes, how many seedlings do you plant in your farm per year?

1. 0-30 ()
2. 31-60 ()
3. 61-90 ()
4. 91-120 ()
5. 121-150 ()
6. Above 151 ()

9. Where do you get seedlings/seeds to plant in your farm Indicate by ticking (V) in the

appropriate box below

Natural source (
Government (
NGOs (Green belt movement)  (
Private sector (

PR
— — — ~—

10 What type of soil is found in Rachuonyo South Sub-county? Indicate by ticking (V) in the

appropriate boxes below

1. Loam soil ()

2. Clay soil ()
3. Sandy soil ()
4. Loam-clay ()
5. Lam-sandy ()
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6. Cotton soil ()
11. What is the climatic condition of Rachuonyo South Sub-county? Tick in the boxes as
applicable:

1. Dryand humid ()

2. Hotand dry ()

3. Wet ()

4. Cool ()

5. Warm temperate ()

6. Warm and wet ()
12. Do you agree that the following factors influence the availability of Acacia xanthoplea
as a source of wood fuel and charcoal in Rachuonyo South Sub-county, Kenya? Tick as
applicable (V) in the appropriate boxes below using the scale of (SA = Strongly Agree; A

= Agree; U = Undecided; D = Disagree; SD = Strongly Disagree)

Factors influencing availability of acacia
xanthoplea

SA A U D SD

Size of the family households

Type of soil

Climatic condition

Rate of maturity

Source of /Seedlings

Number of seedlings planted per year
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13. To the best of your knowledge how many of charcoal are consumed per year in your

household?
1. 1-5sacks ()
2. 6-10 sacks ()
3. 11-15 ()
4. 16-20 sacks ()
5. 21 and above ()

14. Indicate the extent to which the Acacia xanthoplea in your community is used for the

following: Indicate by ticking () in the appropriate boxes below.

SA A U D SD

Firewood

Charcoal

15. Does the nature of Acacia xanthoplea affect the attitude of the local people as a
source of wood fuel in Rachuonyo South Sub-county, Kenya?
1. Yes ()

2. No ()
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16. If the answer 15 above is yes, do you then agree that the nature of the tree affects the

availability of Acacia xanthoplea as a source of wood fuel in Rachuonyo South Sub-county,

Kenya?

Intervening
Variables SA A U D SD

Thorny

Size

Shade

17. From the list below, indicate by tick the most likely challenge that face the community

in the planting Acacia tree in Rachuonyo South Sub-County

1.

2.

5.

6.

Inadequate of seedlings

Lack of information about the use of the tree in the area
Inadequate land

Negative attitude towards the acacia spp.

Preference to other tree species in the area

Palatable to animal hence destruction by domesticated animals

18. In your opinion what is the best method of overcoming these challenges?

1.

2.

3.

4.

Sensitize the people on the importance of Acacia
Government to provide certified seeds
Practice agro - forestry to maximize land utilization.

Fencing / protection of Acacia trees

Kindly hand in the questionnaire after completion.
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Appendix 4: Acacia xanthoplea
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Appendix 5: Rachuonyo South Sub-County Geographical Map
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Appendix 6: Rachuonyo South Sub-County Locational Map
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Appendix 7: Research Authorization from Deputy County Commissioner Rachuonyo

Ao

OFFICE OF THE PRESIDENT

MINISTRY OF INTERIOR AND COORDINATION OF NATIONAL GOVERNMENT

Telephone: Homa Bay 22104 or 22105/Fax:22491 COUNTY COMMISSIONER

E-mail: cc_homabay@yahoo.com HOMA BAY COUNTY

‘When replying please quote P. 0. BOX I — 40300
HOMA BAY

REF.NO. ED.12/1/VOL.IV/ 137 5™ October.2016

Deputy County Commissioner

RACHUONYO SOUTH SUB COUNTY

RESEARCH AUTHORIZATION- AUGSTINE MONARI NYANSIMORA
MAN11/50187/15

The above named has been authorized to undertake a research on “Factors
Influencing Availability of Acacia Xanthoplea for Wood Fuel in Semi Arid
Lands: A Case of Rachuonyo South Sub-County” for the period between 37-31%
August, 2016.

This is in reference to letter Ref.KSU/FANRM/001 dated 2™ August, 2016.

/_EQL/A’; =4 ecvzz/ssm NER

J.B.ALUODO H
For:COUNTY COMMISSIONER
HOMA BAY COUNTY.

cC

Director of Education
HOMA BAY COUNTY.

Augustine Monari Nyansimora.

]
*Please note our e-mail address cc_homabay@yahoo.com

89



Appendix 8: Research Authorization from Rachuonyo South Sub-County

.

PAY N

\ = S
t ‘-ﬁw’i" -'. | @

{ _ THE PRESIDENCY
MINISTRY OF INTERIOR AND COORDINATION OF NATIONAL GOVERNMENT

Telegrams: The Deputy County Commissioner

Telefax No: 020-3582039 Rachuonyo South Sub-County
P O Box 1-40332

When replying, please quote: KOSELE

Ref. No: RA/ADM/2/15/207 Date: 6" October, 2016

Assistant County Commissioner,
KASIPUL

P

The above named person has been authorized to undertake a research on factors
Influencing Availability of Acacia Xanthoplea for Wood Fuel in Semi Arid Lands: for a
periodof between 3™ — 315 August, 2016.

Please give him the necessary assistance.
I S

TY COUNTY COMSHL
DEP&ACHUCN\’O SOUTH

J. 0. Ondiek|
FOR: DEPUTY COUNTY COMMISSIONER
RACHUONYO SOUTH SUB COUNTY

c.c
“ o - »
Augstene Monari Nyansimora

P O Box 520 - 40200
KISII
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Appendix 9: Research Authorization National Letter from NACOSTI

NATIONAL COMMISSION FOR SCIENCE,
TECHNOLOGY AND INNOVATION

Telephone +254-20-2213471, 9" Floor, Utalii House
2241349,3310571.2219420 Uhuru Highway

Fax +254-20-318245 318249
Email:dg@nacosti.go ke
Website: www.nacosti.go ke
when replying please quote

P.O. Box 30623-00100
NAIROBI-KENYA

Refl No Date

NACOSTI/P/16/43310/13544
26" October, 2016

Nyansimora Monari Augustine
Kisii University

P.O. Box 402-40800

KISII.

RE: RESEARCH AUTHORIZATION

Following your application for authority to carry out research on *“Factors
influencing availability of acacia xanthoplea for wood fuel in Semi Arid
Lands: A case of Rachuonyo South Sub-County, Kenya,” 1 am pleased to
inform you that you have been authorized to undertake research in Homa Bay
County for the period ending 24" October, 2017.

You are advised to report to the County Commissioner and the County
Director of Education, Homa Bay County before embarking on the research
project.

On completion of the research. you are expected to submit two hard copies
and one soft copy in pdf of the research report/thesis to our office.

’
p—

BONIFACE WANYAMA
FOR: DIRECTOR-GENERAL/CEO

Copy to:

The County Commissioner
Homa Bay County.

The County Director of Education
Homa Bay County.
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Appendix 10: Research permit from NACOSTI

THIS IS TO CERTIFY THAT: Permit No : NACOSTI/P/16/43310/13544
MR. NYANSIMORA MONARI AUGUSTINE Date Of Issue : 26th October,2016
of KISIl UNIVERSITY, 520-40200 Fee Recieved :Ksh 1000 .

KISIl,has been permitted to conduct
research in Homabay County

on the topic: FACTORS INFLUENCING
AVAILABILITY OF ACACIA XANTHOPLEA
FOR WOOD FUEL IN SEMI ARID LANDS: A
CASE OF RACHUONYO SOUTH
SUB-COUNTY,KENYA.

for the period ending:
24th October,2017

. irector General
Natiorlal Commission for Science,
Technology & Innovation

CONDITIONS

. You must report to the County Commissioner and
the County Education Officer of the area before
embarking on your research. Failure to do that
may lead to the cancellation of your permit.

. Government Officer will not be interviewed
without prior appointment. REPUBLIC OF KENYA

. No questionnaire will be nsed unless it has been
approved.

. Excavation, filming and collection of biological
specimens are subject to further permission from
the relevant Government Ministries.

5. You are required to submit at least two(2) hard QACOST*

-

N

W

=~

copies and one (1) soft copy of your final report.

-

6. The Government of Kenya reserves the right to |
modify the conditions of this permit including
its cancellation without notice National Commission for Science,
Technology and Innovation
RESEACH CLEARANCE
PERMIT
30
Serial No.* 143

CONDITIONS: see back page

92



Appendix 10: Similarity Index Report

FACTORS INFLUENCING AVAILABILITY OF ACACIA
XANTHOPLEA FOR WOOD FUEL IN SEMI-ARID LANDS A
CASE OF RACHUONYO SOUTH SUB-COUNTY - KENYA

ORENALITY REFORT

16.. 15

SRILARTY MDEX

2

INTERMET SOURCES  PLUBLICATIONS

STUDENT PAPERS

FRIMARY EQURCEE

worldwidewattle.com

It emal Sourcs

1%

ces.lisc.ernet.in

Iniemal Source

1%

www.jkuat.acke
Il ermel Source

1%

permaculturenews.org

Intemal Source

1%

www.studymode.com

Intemal Source

1%

WwWw._ijcrar.com

Il emeal Sourcse

1%

H

www._princeton.edu

Iniemal Source

1%

E

australia.shopsafe.com.au

It emal Sourcs

{1%

93



Appendix 11: Journal manuscript publication letter

ND UTILISATION OF

AFRICAN JOURNAL OF AGRICULTURE A EVELOPMENT,

S LE D
MU L RESOURCES FOR SUSTAINAB
DAl ISSN 2313-1306. ]
e-mail: editor-in-chieti@ajausud.ore

10" October, 2017

1TO: :
Nyansimora Monari Augustine,

Re: Manuscript titled “Factors Influencing Availability of Acacia
Xanthoplea for Wood fuel in Semi-arid Lands of Rachuonyo sub-county,
ava®t

your submission of the subject manuscript for review and
ion for publication in the journal, 1 hereby convey to you decision of
that the same has been accepted and will appear in the December,

tilisation of Natural Resources for Sustainable
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