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ABSTRACT
The aim of the study was to examine the ~role of Agroforestry Practices in High Land
Conservation from peoples activities in Muko and Rubanda villages.
The objectives of the study were meant to indicate causes of soil erosion and to find out the
consequences of soil erosion. They also included the need to establish how trees have been
used to control the problems arising from the consequences of soil erosion.
The research employed several methods of obtaining data such as observations,
questionnaires, oral interviews, conducted and literature reviews.
Findings of what activities cause erosion in Muko Sub County. From the findings it was
revealed that people’s activities causing erosion can be improved by using practices like
intercropping, mulching, contour ploughing and terracing, a forestation, re-a forestation
plus zero grazing.
It was also found out that consequences of soil Land digridation such as poor water
quality, poor air quality, habitat loss, poverty, conflict and migration can be reduced by
using agroforestry technologies to ensure maximum utilization of the land and at the same
time prevent degradative Land effects that result
Trees species such as sesbania Sesban, Leucaene Leucocephalla, Aibizia Albid
Ficusses Azadirachta indica, Glerucidia, Caj anus Cajan, Tephrosia and
Desmodium are growth for maintaining the soil fertility.
The study also revealed some hindrances to the use of agroforestry practices. These
included revelations that seeds and seedlings are expensive and not easy to obtain. The
land tenure system in the study area is also an obstacle. Most of the land is communal and
landownership is not clear. People’s cultures also hinder tree planting, where people
believe that trees are God given and God will continue providing trees for them.
Sometimes pests and diseases affect the trees leading to loss of vegetation cover. Extension
workers are few and ofien not well trained.
The study suggested the following recommendations:-, Land tenure systems must be clear
such that private ownership is encouraged. Seeds and seedlings should be cheap and
availed to the people at all times when needed to encourage development of private wood
lots. Extension workers should be adequately trained.
There should also be intensive creation of awareness about how their own activities are
causing soil erosion, resultant consequences and ways of curbing it by use of agro forestry
technologies, and preferred species, and any other relevant methods.
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CHAPTER ONE
1.0 INTRODUCTION
1.1. Background
Agroforestry is the set of land-use practices involving the deliberate combination of frees,
agricultural crops and or animals on the same land management unit in so e
form of spatial arrangement or temporal sequence. Although advocates of agroforestry
have promoted soil conservation as one of its primary benefits, empirical estimates of these
benefits have been lacking due to temporal and spatial complexity of agroforestry systems
and soil resource dynamics.
Uganda is in the comparatively enviable position of having a large percentage of its land
arabie, and much of this is not yet under cultivation. Approximately 75 percent of the
country’s land is relatively fertile and receives sufficient rainfall for rain-fed cropping or
pasture. Only around 30 percent of the arabic land is currently under cultivation. The
agricultural population is relatively concentrated in Eastern, Southern and Western
Uganda, and zones within those areas have very high population densities. In several
regions, important signs of soil degradation trends are apparent, including declining yields
and a switch to crops that demand fewer nUtrients. Indeed, food production has not kept up
with the country’s population growth increase despite an expansion of area under crops.
Per capita food production hit is low in 1980, and even with recent increases it has not
reached the levels of the l970’s.

The expansion of area under cultivation has been primarily due to short and medium
distance migration and conversion of wetlands, grasslands and forests to crops. This has
come at the price of some environment problems. With peace and security, new loner
distance migration can be expected with an increase of land under crops greatly expanding.
Arabic land per capita is expected to decline form 1.1 ha in 1991 to 0.6 ha in 2015
(NEMA, 2007). Meanwhile, it is critical to both reduce the trend of land degradation in
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areas already under cultivation, and to ensure sustainable land management practices like
agroforestry to prevent degradation in the areas more especially high lands that will be
placed under cultivation in the near future. Uganda’s comparative advantage in climate and
soils means that it has the potential to become an important producer of agricultural
products if sustainable systems of production are implemented.
Cultivating trees in combination with crops and livestock is an ancient practice. However,
several factors have contributed to a raising interest in agroforestry since l970’s: the
deteriorating economic situation in many parts of the developing world; increased tropical
deforestation; degradation and scarcity of land because of population pressure and growing
interest in farming systems, intercropping and the environment (Gregerson et al, 1989).
Most research on economic aspects are gaining attention (Gregerson et al, 1989).

Main agroforestry practices include improved fallows, taungya (growing annual
agricultural crops during the establishment of a forestry plantation), home gardens, alley
cropping, growing multipurpose trees and shrubs on farmland, boundary planting, farm
woodlots, orchards or tree gardens, plantationlcrop combinations, shelterbelts, windbreaks,
conservation hedges, fodder banks, live fences, trees on pasture and apiculture with trees
(NEMA, 2007).
1.2. Statement of the Problem
Despite the fact that Uganda has a large percentage of arable land, land degradation is a big
problem in the country. Generally, it is estimated that 4%- 12% of GNP is lost from
environmental degradation, 85% of this from soil erosion, nutrient loss and changes in land
use. The worst affected areas include highland areas in the southwest and some dry land
districts. There has been relatively little flational scale analysis of the cost of land
degradation to the national economy, but the extent of the problem is documented in
detailed studies of land use change, which show declining fertility, particularly on
highlands. Percentage of land degradation range from 90% in Kabale to 20% in Masindi,
(Baumer, et al,1990).
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There are good national environmental plans in Uganda instituted for land conservation
among which agroforestry technology is the key for highland conservation. Presently, there
are poorly developed institutional structures to implement the practice in the most
affected areas. It is for this reason that this study was carried out to examine the
impact of agroforestry technology practices on highland conservation in Muko and Rubada
villages located in the north- West part of Kabale District.
1.3. Objectives
1.3.1 The general objective
The general objective of this study was to investigate and examine the benefits of
agroforestry in land conservation in Muko and Rubanda, Kabale district.

1,3.2. Specific Objectives
The specific objectives of the study were:
(i) To analyze the different agroforestry practices in the highlands of southwestern Uganda.
(ii) To examine the causes and impact of highland degradation
(iii) To assess the effect of agroforestry practices on highland conservation

1.4 Research Questions
This study was guided by the following research questions
(I) What agroforestry practices are found in the highlands of southwestern Uganda?
(ii) What are the causes and effects of highland degradation in Southwestern Uganda?
(iii) What is the effect of the different agroforestry practices on highland conservation in
Southwestern Uganda?
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1.5 Research Hypothesis
This study was based on the following hypothesis:
Agroforestry technology has got significant benefits in highland conservation in
southwestern Uganda.
1.6 Scope of the Study
The study was carried out in the highlands of southwestern Uganda, specifically in Kabale
District. It will cover the villages of Muko and Rubanda. The study is enshrined on
examining the different agroforestry practices and their effect on highland conservation.
However, for better understanding of the subject under study, the causes and effects of
highlands degradation will be investigated and examined.
1.7 Significance of the Study
It is hoped that the findings of this study may be of use in the following ways;
(i) The findings may be of use to policy makers.
(ii) May be of use to other academicians interested in the assessing the impact of
agroforestry technology on land conservation, who may even make further research on
the subject.
1.8 Limitations to the Study
The following are some of the limitations to the study;
(i) High costs of conducting this study, which covers among others data collections,
printing, photocopying, transport and communication.
(ii) Limited time frame available to complete the research paper.
(iii) Inconsistence and impoliteness in data gathered.
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CHAPTER TWO
2.0 LITERATURE REVIEW
2.1

Agroforestry practices and their effect on land conservation

Agroforestry practices differ considerably from the country as farmers adapt to needs and
circumstances. agroforestry practices encompass an entire spectrum of land use systems in
which

woody

perennials

are

deliberately

combined

with

agricultural

crops

and/or animals in some spatial or temporal arrangement. Advocates have contended that
land conservation is one of its primary benefits (Anderson, et al.,1979). The presence of
woody perennials in agroforestry systems may affect several bio-physical and bio-chemical
processes that determine the health of the soil substrate (Fao, 2002). The less disputed of
the effects of trees on soil include: amelioration of erosion, primarily through surface litter
cover and under story vegetation; maintenance or increase of organic matter and diversity
through continuous generation of roots and decomposition of litter; nitrogen fixation;
enhancement of physical properties such as soil structure, porosity and moisture retention
due to the extensive root system and canopy cover; and enhanced efficiency of nutrient use
because the tree-root system can intercept, absorb and recycle nutrients in the soil that
would otherwise be lost through leaching (Nema, 2007).

Farmers and pastoralists have used fodder and shrubs to feed their livestock, but traditional
practices tend to be extensive, with farmers lopping off branches or allowing their animals
to browse. Integrating trees into systems where they can be planted close to each other and
pruned or browsed intensively can help increase economic benefits. In the highlands of
central Kenya, for example, farmers plant fodder shrubs, especially Cailiandra calothyrsus
and Leucaena trichandra, to use as feed for their stall-fed dairy cows

(

Anderson et al.,

1979). The farm-grown fodder increase milk production and can substitute for relatively
expensive purchased daily meal, thus increasing farmers’ income. Fodder shrubs also
conserve the soil, supply fuel wood and provide bee forage for honey production. Rather
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than cash outlays, farmers only need small amounts of land labour to plant them. Some
farmers also earn money by selling seeds.
In Cagayan de Oro, Philippines, a combination of improved grasses and trees (Gliricidia
sepium) has helped farmers increase income from livestock production, increase crop
production and farm labor, especially for herding and tethering (Behnke., 1991).
Agroforestry systems for fodder are also profitable in developed countries. In the northern
agricultural region of western Australia, tagasaste (Chamaecytisus proliferus) planted in
alley farming and plantation systems has increased returns to farmers whose cattle
formerly grazed on annual grasses and periods, soil fertility has emerged as a key problem
in many farming systems throughout the topics. In several areas, researchers and farmers
have developed improved tree fallows as a means to increase crop yields.

In Malawi and Zambia, for example, planting the shrubs in fallows for two years cutting
them back, then following them with two to three years of maize cultivation increased
maize yields compared with planting continuous unfertilized maize (Cloud et al., 2002).
Although fertilized maize was found to perform even better than improved fallows, the
fallows strategy proved beneficial to farmers who could not afford fertilizer.

Another agroforestry practice for improving soil fertility is biomass transfer of green
manure to crops- which increases vegetable yields, extends the harvesting season and
improves the quality of produce. In western Kenya, farmers who treated their vegetable
plots with small hedges grown along field boundaries, together with small amounts of
phosphorous fertilizer, doubled their returns to labor (Fao., 1986). Agroforestry produces
timber and fuelwood throughout the world. For example, intercropping of trees and crops
is practiced on 3 million hectares in China (Sen, 1991).

Farmers intercrop with cereals over a wide expanse of the North China Plain. The tree is
deep rooted,; interferes little with crops and produces high quality timbe. In Minquan
County (Henan province), 30 years aflerthe introduction of agro forestry, two thirds of the
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46,000 ha of farmland were intercropped with trees of this genus. In one commune,
paulownia spp. accounted for 37 percent of farm income In addition to timber, these
species provide excellent fuel wood, leaves for fodder and compost fertilizer and
protection against wind erosion and evapotranspiration.
In Tabora District, United Republic of Tanzania, about 1,000 tobacco farmers have started
woodlots to produce fuelwood for tobacco curing, intercropping the trees with maize
during the first two years (Johnson et al., 1984). Growing wood on the farms prevents the
felling of trees from the forest, reducing forest degradation and saving costs transporting
fuel wood.
In Uttar Pradesh, India, 30,000 farmers grow poplar (populous deltoids) to sell to the
match industry on woodlots that average 1.3 ha. Intercropping is common, especially in the
first two to three years.

In United Kingdom, a range of timber/cereal and timber/pasture systems has been
profitable to farmers. Chambers. et al., (1993) found that ash trees intercropped with
ryegrass pastures did not influence the pasture yields for the first 10 years of the 40- year
rotation. Incentives to increase biodiversity in pastoral systems the uncertainty of meat
prices versus timber prices further encourage farmers to practice agroforestry.

Studies of the environment benefits of agro forestry are far fewer than those related to
economic benefits and studies seeking to monetize such benefits are almost nonexistent.

Available information indicates that agro forestry can provide a greater range of
environmental benefits than conventional types of annual crop cultivation. For example,
Gregerson., et aL, (1989) found that in areas adjacent to national parks in Sumatra,
Indonesia, households with diversified farming systems, including mixed perennial
cultivated only wetland rice. Thus, tree felling and unsustainable hunting practices in
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the nearby parks were reduced. The findings suggest that promoting diversified farms with
agroforestry in buffer zones can enhance forest integrity.

Windbreaks are one of the oldest agro forestry systems in North America. In the Canadian
prairies, more than 43,000km of windbreakers have been planted since 1937, protecting
700,000 ha. In 1987, approximately 858,000 windbreaks in the United States, mostly in the
north central and Great Plains, spanned 281 000km and protected 546 000 ha (Williams et
al., 1997). Kort (1988) estimated the yield increase of crops sheltered from wind to be 8
percent for spring wheat, 12 percent for maize, 23 percent for winter Wheat and 25 percent
for barley. In addition, windbreaks improve crop water use and protect livestock and
homesteads.

Several examples exist of private companies supporting agro forestry in exchange for
carbon benefits. In the ScoJel-Te’ pilot project in southern Mexico, 400 small-scale
farmers in 20 communities are converting from Swidden agriculture to agroforestry, either
by intercropping timber trees with crops or by enriching fallow lands (Fao., 2005). The
international Federation of Automobiles has purchased the resulting 17 000 tonnes of
carbon offsets for US $10 to $12 per tonne of carbon. Sixty percent of the revenues have
gone to farmers. However, the question remains whether returns from agro forestry will be
sufficient for farmers to maintain the practices once carbon payments have ended (de
Jong., et al., 2000). Similarly, in the highlands of Ecuador, farmers participating in a
carbon- trading project are planting mixed woodlots of pine, eucalyptus and indigenous
species. Pine and eucalyptus are profitable, but the slow growing indigenous species offer
negative returns. This again puts into question the sustainability of carbon-trading tree
projects involving activities that are not in themselves profitable (Smith and Scherr, 2002).

Fortman., et al,, (1986) compared the environmental benefits of the most prevalent
cropping practices around Yaoundé, Cameroon: cocoa Agroforests and food crops rotated
with short or long fallows. Cocoa Agroforests ranked first in carbon stocks,
numbers of plant species and degree of plant biodiversity. They also ranked in terms of
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social profitability- the economic returns from society’s perspective, not taking into
account the effects of taxes, subsidies and distorted exchange rates. However, with regard
to the most important criterion to farmers, net returns to labor, there was little difference
among the alternatives.

The concept of value, in this study, reflects three perspective namely;- anthropocentric,
economic and a narrow edaphic viewpoint. In a world of increasing environmental
consumption and scarcity of resources, relative economic values and anthropocentricism
are central. Economic analyses view land conservation in terms of s value relative to other
scarce goods and services.
This narrow edaphic vision is justified on two grounds (Komugisha J., 1991). First, since
the farmer is the primary soil conservation decision maker, only a tyrannical state or a
massive subsidy program could induce land conservation in the absence of substantial
economic benefits for the farmer. Second, land use problems are generally highly
dependent on site-specific biophysical characteristics, which can vary significantly even
within small areas (Pagiola, 1993). A farm-level approach is a more appropriate way to
incorporate site-specific events than a society —level approach requiring aggregation of
heterogeneous variables. It is not contended that on-site benefits to farmers are the most
important benefits of land conservation (Gregerson et a!., 1987). Rather, given the central
role of farmers in conserving land, on-site benefits are more crucial. For example, it has
been argued that while the U.S the off-site benefits clearly outweigh the on-site gains
(Clark et al., 1985; Crosson and Stout, 1983), for developing countries such as Uganda, the
opposite holds true (Gregerson et a!., 1987). In any case, the market value of the
preserved agricultural productivity provides a lower bound of the value of soil
conservation. Estimation of this value should help policy makers determine the appropriate
levels of support for agroforestry.

Economists argue that the theoretical basis for rigorous economic analysis of adopting
agroforestry practices is woefully lacking and empirical analyses are rare (Hoekstra., I
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985). For example, after reviewing 108 agroforestry project evaluations, Hoekstra., (1985)
concludes that only a few attempted to assess economic impacts. At the same time, while
there has been considerable economic research on the causes of change in agricultural
productivity in general, conventional neoclassical economics has rarely been used to
understand the role of natural resources stocks such as soil in proving flows of non-market
services such as soil conservation. Even the few economic analyze of land, conservation
have considered soil quality only in terms of erosion related problems (UNEAP, 2000). Mc
Connell (1993) provides theoretical approaches for evaluating soil conservation benefits
with an optimal control model in which soil quality is the state variable, while Bishop and
Allen (1989) empirically estimate the cost benefits of soil erosion.

The paucity of economic valuations of land conservation and adoption of agroforestry can
be explained by several factors including: the spatial and temporal complexity of agro
forestry systems; heterogeneous farm conditions at the inner and intra household level;
multiple inputs and outputs; and the existence of several non-market costs and benefits. All
these factors make rigorous statistical analysis very difficult. Understanding the long run
impact of a change in soil equality on agricultural productivity in particular and societal
welfare in general require extensive economic and agro ecological panel data with
significant length and width. In the study, Bishop and Allen (1989) evaluated alley farming
systems with a farm budgeting approach with a 10 year time series data set from field trials
in south western Nigeria. However, the study did not isolate land conservation benefits
while there are a few economic analyze of the long term potential of agroforestry.

Three stage analyses of this form have been proposed by Johnson., et al. (1984) for
examining the relationship between the economic concept of value and the bio-physical
dimensions of the natural resources systems being valued. This framework is generally
applied by Francisco et, al. (1995). for th~ estimation of watershed protection benefits of
forest reserve in Eastern Madagascar.

However, when labor costs are taken into account, it becomes uneconomical to cultivate a
field after 4-5 years of cropping with trash lines 3-4 years without trash lines. Their study
concludes that the traditionally used techniques are very important, but have inherent
weakness

and

limitation

that

will

become

increasingly

apparent

(Ellis-Jones

Tengbery, 2000).

A study of the evolution of land use, th~ agricultural system and soil degradation was
conducted in Kabale using remote sensing, household and field surveys and transects
(Gregerson H., 1989, 1996; Breyer et al., 1997; Olson, 1998). The study found that since
the 1950’s, almost all fields are being managed with only short (one rainy season long)
fallows. The only exception is land owned by a few wealthy farmers near Kabale town
who graze dairy cows on their pastured valley fields and who leave much of their hillside
land fallow. in other farms, however, fields are intensely cultivated. Characteristic land
management technologies employed include crop rotation, trash lined and use of mulch on
bananas.

Fragmentation of land holdings is severe. On average, 16 fields are cultivated per
household and the average household farm is 2.25 ha. Fragmentation diversifies the micro
ecologies that farmers exploit, from the hilltop to the valley, reducing their risk throughout
the year and in the seasons of variable rainfall. Having so many fields, however, reduces
the labor and other resources farmers invest particularly in their distant hillside fields.
Variable organic materials, such as manure and crop residues, are place only on fields
nearest the homestead. The fields farther from the home receive no inputs but are left
fallow more often. Besides being difficult to reach (many fields are over 30 minutes walk
from the home), the far fields are difficult to guard against incursion by grazing cattle.

Declining fertility is worst on fields far from the homestead, where over half of the fields
are suffering from declining fertility. A study by Briggs and Twomlow (2002) measured
the impact of biomass transfer from the far to the nearby fields and found significant yields
declines in fields near the homestead have declining fertility. In comparison, only 27
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percent of the fields near the homestead have declining fertility. Certain crops are
particularly affected by soil degradation. Peas are no longer yielding highly and are being
planted less. Irish potatoes and beans are also affected, with beans now very susceptible to
diseases.

Among the proximate causes of land degradation include physical features and human
activities that include degradation. Examples of physical features that cause land
degradation are climate, topography and soil type. Soil fertility mining, forest clearing,
over grazing and unsustainable farming practices are examples of human activities that
induce land degradation. The Southwestern Highland districts are among the most affected
by soil erosion in Uganda, mainly due to their topography. The soils here are oxisols,
utisols and inceptisols. Oxisols, the dominant soil type, and utisols fix phosphorous,
reducing its availability. They are also the old and heavily weathered, hence less fertile. By
contrast, inceptisols are young volcanic soils and hence relatively fertile. Hence, the
inceptisols are intensively cultivated without adequate application of fertilizer (Clauen,
2001). Climate may contribute to land degradation via rainfall and windstorms. For
instance, even though the soils in the southwestern highlands (over 1500 metres) are stable,
the high intensity of rainfall contributes to soil erosion (NEMA, 1996;

Deforestation and bushfires lead to loss of vegetation cover, which in turn leads to soil
erosion, and reduction of Soil Organic Matter (SOM). Given that soil fertility in Uganda
occurs mainly in the topsoil, it heavily depends on the SOM (NARO, 1999 and FAQ,
1999). Hence, depletion of SOM significantly contributes to decline in soil fertility. It is
estimated that 20% of the 4,391 km2 fully stOcked forests in the western region of Uganda
has been degraded due to deforestation (NEMA, 1999).

Soil fertility mining is a major problem in Uganda as only 2% of the farmers apply
inorganic fertilizer. The gross average rate of fertilizer application in Uganda is about 1kg
of nutrients/ha, which is among the lowest in the world (NARO; 1999, FAQ, 1999).
Consequently, its estimated that nutrients in Uganda are depleted at an annual average rate
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of 38kg of Nitrogen, 17kg of Phosphorous and 32kg of Potassium per hectare (IFOC,
1999).
Considering the underlying cause of land degradation we look at population pressure,
poverty, land tenure insecurity, policies and institutions, poor infrastructure and services,
and farmers’ lack of knowledge about soil conservation methods (Sserunkuma, et al.,
2001). The underlying causes of land degradation are of maj or interest to policy makers
and development planners since understanding them would help them to design policies
that would influence farmers and other users to adopt practices that conserve the land.

Population pressure leads to land fragmentation, which decreases the per capital farm size.
The average per capita area of cropland in Uganda decreased from 0.44 ha in 1983 to 0.3
ha in 1993. There is large difference of the per capita cropland decline with the largest
reductions occurring in the Southwestern highland and central regions (NEMA, 1996).
Zake, et al. (1997) note that land fragmentation is more serious in the Southwestern
highland region.

Grisly and Mwesigwa (1994) note that the decrease of per capita farm size in the
Southwestern highland region reduces the fallowing period. Eggeing., et al. (1944) note
that the effect of short faflow leads to soil erosion and nutrient depletion because the
majority of farmers in Uganda do not use fertilizer or soil conservation measures. In
southwestern Uganda, fallowing is seasonal and is carried out to stabilize cultivated soils
and maintain their fertility. Homestead plots are not fallowed probably because of their
proximity and hence accessibility and maintenance of fertility by household refuse.
(Grisley and Mwesigwa, 1994).

Policies and institutions influence land management through land tenure systems, market
and price incentive policies, credit availability, suitability, etc. these factors interrelate in a
complex manner that is in many cases difficult to analyze. Many researchers have observed
that land tenure insecurity contributes to land degradation (Eicher and Baker, 1982;
NEMA, 1999; NARO 1999, FAQ, I 999).
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The predominant land tenure in the South western highland region is customary. Farmers
holding land under customary comply with by laws and restrictions on soil conservation
(Nkonya,

et al., 2001). This is because the customary land tenure is likely

to be stable and secure since land is passed from one generation to another in a
smooth and stable manner. However, Places, et al. (2001). Note that customary land
tenure systems in Uganda are weak in collective management of common resources.

The customary land tenure systems are also associated with conversion of land from
woodland to crop production (Place and Otsuka, 2000). The impact of price and marketing
policies on land management has also been studied by many researchers (Schuh, 1987;
LaFrance, 1992; Lipton, 1987; Clark, 1 992)~ Unfortunately, there is no consensus on the
impact of price and marketing policies on soil conservation decisions. Schuh (1987) argues
that price disincentives such as export taxes, high marketing costs, etc, influence farmers to
undervalue their land resource, hence degrade it much faster. Clark (1992) indirectly
supports this, observation by noting that output increase is likely to prompt farmers to
increase the productivity of land by adopting soil conservation practice. However, Barbier,
(1990) and Lipton (1987) observes that high crop prices resulting from price support
programs and other factors are likely to increase soil erosion since farmers may be
motivated to expand their acreage into fragile lands hence trigger erosion or plant high
value crops using practices that accelerate erosion.

Institutions impact land management practices via the services they provide and
policies that they design, implement and/or enforce. For instance, many studies have
shown that local institutions are important for enacting and enforcing bye-laws and
regulation for soil conservation methods. This is because effectiveness of many soil
conservation’ methods calls for collective adoption. This implies that implementation of
soil conservation practices requires strong local institutions. However these institutions
face challenges related to their legitimacy, i.e. real authority to decide on soil and water
conservation (SWC); and lack of political will of the central government to devolve
powers communities and grass root organizations (Kajembe et al., 2000).
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Poverty is another underlying cause of land degradation. Poor farmers oflen survive by
harvesting natural resources such as forest products, soil fertility mining, etc. the resulting
over harvesting leads to exhaustion of open access resources such as ungazetted forests
(NEMA,

1999).

Additionally,

poor

farmers

may

discount

future

consumption heavily due to their limited short-term benefits. This implies Soil and Water
Conservation technologies and envirornuental conservation technologies should show
demonstrable or variable benefits in a reasonable short time in order to be accepted to poor
farmers (Kajembe, et al 2000). The second implication of farmers’ high discount rate for
future consumption is their undervaluing of future intrinsic value of natural resources for
future generations such as biodiversity. This implies that issues like preservation of
habitats and biodiversity may not be important to poor communities. Hence, poor
communities may not conserve or sustainably manage habitat and biodiversity resources
without adequate compensation from government or conservation organizations.

Poverty in the Southwestern highland is a problem as it is estimated that 28% of the
population in the region lives below the poverty line, i e, live on less than one US dollar a
day. The national average of population living under the poverty line is 35% (Appleton,
2001). The impact of poverty on land and environmental degradation in the Southwestern
highland may be more pronounced in the region than other parts of Uganda because the
land is fragile due to its topography and the fact that farmers in the region live in and
around a region rich in biodiversity. Additionally, some welfare indications imply that the
SWH region is among the poorest regions in the country. For instance Pender, et al
(2001a). observed that communities in the Southwestern highland region reported the
highest percent (95%) of households with food insecurity. The comparable percent of
households with food insecurity in Uganda is 61%.
2.1 Impact of Land Degradation in Uganda
The only available estimate of the economic impact of land degradation is a 1991 thesis
and this continues to be cited in the governmental reports (Slade and Weitz, 1991; NEMA,
2001). In the thesis, Slade and Weitz estimated that 4% to 12% of the national GNP was
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lost due to environmental degradation; Soil erosion contributed 85% and water
contamination 9% of loss, with biodiversity loss, water hyacinth and deforestation
contributing the remainder. The value of the total in 1991 was in the range of $1 70-460
million per annum (Kazoora, 2002). Current values are in the range of $ 2304600 million.
The lack of economic estimates of degradation is attributed to the deficiencies in the
collection or dissemination of natural resources information by the relevant research
institutions (Zake et al., 1999).
The state of the Environment reports (1999, 2000, and 2001) and other literature describe
the causes and severity of land degradation in the country based on the available
knowledge but without the benefit of a national level study. The most common physical
reason cited as causing land degradation is soil erosion. The NEAP of 1995 and subsequent
reports have stated that most of the country has been affected by erosion. Even the
relatively fiat areas have experienced severe sheet and nIl erosion and the nutrient loss
associated with soil erosion is identified as the cause steady losses in soil productivity
(NEAP, 1995).

In addition to be loss of land productivity, the siltation of lakes and rivers associated with
erosion has led to problems of eutrophication and reductions of fish populations. This
problem is severe where former wetlands adjacent to lakes and rivers have been converted
to cropping. Severely affected areas include Manafa, Kafu, Nyamwamba and the Nile
River (NEAP, 1995). Lake Victors is also experiencing heavy sedimentation along its
shores

Agricultural productivity is low in Uganda in general, with wide gaps between output per
hectare produced on experimental plots and what the average Uganda farmers harvest.
Bahaasha et al. (2000) cite a report from Ohio State University that actual yields as a
percentage of potential levels are 51% for maize, 68% for soybeans, and 55% for
sunflowers. The low yields are attributed to a lack of yield-enhancing investments from
improved science and technology that would come from agricultural research. Other
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factors that have delayed intensification include-development of regional markets that
would permit trade of commodities between regions, a labor constraint on many farms
being exasperated by the HIV/AIDS crisis and other illness and inadequate government
services, including health care and agricultural extension (NEMA, 2001).
The importance of land degradation against this backdrop of relatively low yields can be
illustrated by examining banana production. Together, cooking and beer banana varieties
are the most important food crop in Uganda and occupy the largest areas under food crops.
Most farmers in Central, Southern and Southwestern Uganda produce bananas. Indeed,
Uganda is Africa’s largest producer and consumer of bananas. Banana production,
however, has been stagnating over the past two to three decades with declines in outputs
and yields. Any increase in production has come due to an expansion of area under
production. The traditional center of banana production, Mpigi and Mukono districts in
Central Uganda, has been experiencing deëlining yields and farmers are switching to
cassava and sweet potatoes. Meanwhile, banana production is moving towards new land
opening up in the West (Zake et al., 1999).
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Research Design
This study was conducted using a case study cross-section research design since it enables
the collection of data from a range of different categories of respondents. This type of
design has been preferred for reasons not limited to the fact that it allows for in- depth
understanding of the subject under investigation and above all can allow for the collection
of data from a cross-section of respondents in the shortest time possible using the
appropriate instruments.

3.2 Description of the Study Area
The study was carried out in the highlands of Western Uganda with specific regard to
Muko and Rubanda villages in Kabale District. The study area was chosen because is one
of the areas in Uganda greatly affected by land degradation according to the Ministry of
Agriculture Animal Industry and Fisheries report (2001).
3.3 Sample size
This study covered a wide range of different categories of respondents among who
included peasant farmers, Agricultural Extension Workers and officials from NEMA and
Ministry of Lands.
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Table 1: Sample size in different categories of respondents;
Category of Respondents

Number

Peasants

60

NEMA

5

Agricultural Extension Workers

2

Ministry of Land and Agriculture

8

Total

75

3.4 Data sources and collection methods
3.4.1 Primary Data: primary data was collected from the field, particularly through
administration of questionnaires and conducting of interviews to the selected sample. It is
data that will be used in trying to address the problem under study.

3.4.2 Secondary data: on the other, during the writing of the proposal relevant literature
was reviewed relating to the subject under study viz, adoption of agro forestry technology
and land conservation strategies in the highlands of south-western Uganda.

3.5. Sampling method
Due to the large size of the population and other constraints, the researcher used both
random sampling and purposive to reduce on the size of the population. This has been
opted due to the fact that the study targets a wide range of respondents. Therefore, key
respondents who included Agricultural Extension Workers, NEMA and Lands officials
were purposively selected while the peasants were randomly selected.
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3.6. Research Instruments
The study was carried out using both semi-structure and structured questionnaires.
These instruments have been opted for reasons that they are predetermined written set of
questions; can allow for the collection of data from a wide range of respondents in the
shortest time possible and because they are a convenient method of data collection since
they allow respondents to give their responses independently and secretly about the subject
under study. Interviews were employed to gather information from key respondents
including officials from NEMA, Ministry of Agriculture and land and, extension workers.
However, the interview method were also be employed to gather in- depth information
about the subject matter from other peasants, some of whom may not be able to read and
understand the language of questionnaires and able fill them with minimum inconvenience.

3.7 Data Collection Procedure
The research instruments captured the required information from the field. Then a letter of
introduction was got from Kampala International University Faculty of Engineering and
applied sciences for introductory purposes to the said respondents. The researcher then
made the necessary appointments with key informants on the time and venues of their own
choice and convenience.

3.8. Data analysis
3.8.1 Quantitative analysis.
For the quantitative data, statistical package of social science research was used for making
analysis of the data. Variables such as number of people involved in Agro forestry
technologies, land conservation methods, Animal rearing, charcoal burning were analyzed.

3.8.2 Qualitative analysis
For the qualitative data analysis, data was done using the description method (contact
method) the analyzed qualitative data were then represented inn form of tables
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CHAPTER FOUR: FINDINGS, INTERP~JTATION AND DISCUSSION

4.1. Causes of Soil Erosion in Muko and Rubanda villages
4.1.1. Activities carried out in Muko and Rubanda villages
The study findings revealed that the subsistence Farming is the major activity carried out
in Muko and Rubanda villages.

4.1.1.1. Agriculture
This mainly comprises of crop cultivation and animal rearing. In crop cultivation,
subsistence farming and some commercial farming practiced together.
A majority of the people are involved in subsistence agriculture.
The crops grown are maize, sweet potatoes, cassava, cow peas, beans, sorghum and some
fruits such as mangoes,

and pawpaw also vegetables are grown such as cabbages,

tomatoes.
All the above crops are grown together under mixed farming practices. Such mixed
cropping has many problems, because different crops require different soil nutrients from
the soil. Others almost require the same nutrients for instance Nitrogen is needed by almost
all crops. In such cases some crops will be deprived of nutrients and they will die out
leaving some patches of empty bare soils susceptible to erosion.

Under conrmercial farming, crops such as millet, and tobacco are grown. These are grown
year after year and due to market dethand, people clear large areas of land for such
undertakings lead to loss of indigenous perennial vegetation replaced by annual crops.
Mixed cropping has an effect in that some crops release acidic sap from their roots which
is not compatible with the test of the crops as such they may kill some crops leaving bare
spaces exposed to agents of soil erosion. Mixed cropping sometimes brings about diseases
and pest, because different crops have different pest and diseases so when mixed the pests
and diseases of other crops can affect others also loss of such crops leads to exposed soil
particles which can easily be carried out or away causing erosion.
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Table 2 Category of People Involved in Subsistence Farming and their Responses.
Category

of

Yes

Percentage

No frequencies

Percentage

people
Frequencies
Women

35

35

10

10

Girls

30

15

15

15

Boys

10

25

25

25

Men

05

30

30

05

Old people

20

20

20

20

Total

100

100

100

100

Source: Field data
It can be seen from the table that women; girls, old people have the greatest percentages of
involvement in subsistence farming. Women with 35% being the highest, girls with 30%
being the second and finally old people with 20%. Men and boys with lowest percentages
of 10% and 20%. This shows that women, girls, old people are highly attached to the
subsistence farming system. Men and boys sometimes involve in grazing, and commercial
farming or businesses, like selling of essential goods like soap, salt, sugar within the
locality or migrate to towns.

In commercial farming there is use of agro-chemicals like herbicides to kill weeds and
insecticides to control pests. These chemicals also kill other plants and when incorporated
into the soil hinders the performance of other vegetation cover, causing erosion.
In agriculture also, animal rearing is practiced and is mainly on private land. People in the
study area rear cows, goats, sheep, pigs and chicken.
The number of animals kept by an individual farmer may go up to twenty or thirty. Goats
and sheep are also grazed on the vegetation, or grass exposing the soil for erosion.
The chicken picks the seeds and seedling this eventually leads to few seeds and seedlings
that will germinate and grow to vegetation cover. When there is no vegetation cover,
agents of erosion such as wind, water and animals become active.
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Table 3: Animal Reared
Animals

No.
~

Percentage

No. of

respondents

respondents

involved

not invalid

Percentage

Cows

15

15

06

06

Goats

17

17

05

05

Sheep

12

12

09

09

Pigs

11

11

10

10

Rabbit

07

07

14

14

Chicken

18

18

04

04

Ducks

09

09

13

13

Guinea fowl

06

06

18

18

Pigeons

05

05

20

20

Total

100

100

100

100

From the above table it can be seen that the highest stocking is of chicken with 18%,
followed by goats with 17%. The least stocking is of pigeons with 05 and rabbit with 07%.
Therefore in the study area about 99.98% of the people have animals.
The birds are too many about with 43.99% in total are about 43,633 in total according to
the 2005 census of the number of birds by the district veterinary office Kabale district.
Chicken totaled to 24,000, ducks to about 10,600, guinea fowl to about 8,000 and pigeons
totaling to 1,033. That is large to cause.

4.1.1.2. Fishing
Fishing is mainly carried out in man made ponds. The fishermen clear vegetation along the
swampy areas for landing sites and for fish drying, such action causes the erosion of the
soil and loss of the vegetation cover leading to erosion.
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4.1.1.3. Forestry
People cut forests for charcoal burning, fire wood and for drying tobacco leaves. The
exploitation of forests and its products like fruits, .leaves for foods, roots for food and for
medicinal is high in the area. The high rate of exploitation without employing regeneration
measures is not sustainable; therefore forests cover is being reduced. Loss of forest causes
erosion of soil in that root network which previously used to hold the soil particles together
have been affected leaving the soil particles loose and susceptible to agents of erosion. The
tree canopies, which used to reduce the speed of the raindrops preventing splash erosion of
the soil has been affected, therefore frequent experience of splash erosion.

The forest leaves when they fall down, they cover the soil particles from water
evaporation. They also reduce the speed of water flowing on the earth surface. Absence of
leave cover on the soil exposes the soil cover to evaporation and an increase ‘in the speed
of flowing water leading to carrying away of~he soil particles.

A majority of the people use charcoal and firewood for cooking in Muko and Rubanda.
They cannot afford other sources of energy for example, electricity, paraffin and gas. One
person can cut about twenty to twenty four or more trees (matured) in a year without
replacement. Though they are sometimes prohibited by certain by-laws people
indiscriminately continue cutting. Trees such as mangoes, shear trees and fruit trees are
prohibited. Trees mainly cut for charcoal and firewood include leucalna, leucocephala,
Glincidia~, sepium, sesba,n sesbania, grandfloraprosopjs, Juflflora.

The extent of tree cover loss is great due to high demand. Charcoal in these days is being
exported to neighboring Rwanda increasing the exploitation. The loss of vege4tion cover
can lead to splash erosion; there is also an element of nil erosion caused by flow of water
on the bare soils. Too much till erosion eventually leads to galley erosion thus affecting the
terrain of the landscape.
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Table 4 People’s responses to availability of tree products and tree planting in Muko
and Rubanda villages
Relative availability

~

Responses

Yes

Percentage

Surplus

20

20

Adequate

18

18

Inadequate

27

27

Scarce

35

35

Total

100

100

Source Field data
From the above table according to the respondents interviewed it indicated that in Muko
sub~county trees planted are scarce with about 35% according to the responses given by the
sample population. In adequate trees planted was found to constituted 27% of the
responses given by the sample population interviewed. Surplus trees planted and adequate
trees planted constituting about 20% and 18% respectively, showing that trees are scarce
and in adequate in the study area,

4.1.1.4. Brick making
Brick making and burning is another activity carried out in wetland areas of Muko County.
The excavation site is cleared of vegetation to expose the soil for clay extraction.
Such excavations leave the terrain deformed affecting the landscape. The bricks after being
made are burnt. Burning requires wood which is obtained by cutting trees. The sub soil
exposed to the surface does not normally support good vegetation growth because it lacks
organic matter. Tree absence and loss means reduction in vegetation cover, a factor
enhancing erosion.
Collection and transportation of bricks to construction sites involves trucks, tipper lorries,
such vehicles compact the soil by creating routes for easy passage. The compacted soil will
inhibit infiltration, leading to water running over the surface of the soil causing water
erosion.
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4.1.1.5, Trading
Trading on forest products creates too much demand. Timber being highly needed in the
construction industry, pulp needed in the paper industry, and poles for electric and
telephone poles, and the high demand for domestic furniture puts greater pressure on the
forest resource. Forests products are greatly needed for domestic and international markets.
For example, timber and charcoal are highly needed in Eastern Rwanda encouraging over
exploitation to meet the high demand.
There is also high demand for agricultural products in the neighboring Rwanda such
demand puts more pressure on the land therefore more vegetated areas cleared to increase
production. All the above leads to reduction of the vegetation cover without regeneration.
When this happens, the soil particles are exposed to agents of erosion such as wind, water
and animals.

4.1.1.6. Local Beer Brewing
Brewing of local brews in the study area is also common though to a smaller extent
compared to other activities. Brewing needs firewood, which is got from the vegetation
putting pressure on the forest resource also.

Table 5. A Summary Of Activities and 11~ow They Lead To Soil Erosion
Activities

Subsistence farming
Firewood collection,
charcoal burning
Commercial farming

Frequency of
No.of
respondents
involved
20
30

Percentage

20
30

~
Cutting down of trees

15

15

Clearing of vegetation and
exhaustion of soils
Compaction of soils
Exposure of land surface to

Animal rearing
Brick burning

13
10

Alcohol brewing
Total

10
100

~

13
10
10
100

-~
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i~e~Iea~jle~jon

bare ground
Cutting of trees

From the results given by the respondents, it can be interpreted that the highest percentage
of vegetation loss is mainly agricultural activities like subsistence farming with 20%
commercial farming with 15% and animal rearing comprising 13%, brick burning 12%,
Alcohol brewing 10%.

4.2 The consequences of soil erosion in Muko and Rubanda villages.
4.2.1. Problems that may occur when soil erosion control has failed
In the study area it was found that the effects or consequences of soil erosion are ecological
and socio economic.
Problems that occur when soil erosion occurs include loss of soil fertility, loss of
vegetation cover, poverty conflicts and migration.

Loss of soil fertility is indicated, because erosion normally carries the top soil particles
away. The top soil is very fertile because it has organic matter which can be broken down
by micro- organisms to release the mineral elements like nitrogen, phosphorus and
potassium. Others can be trace elements like Iron, Zinc, Magnesium, and Copper. Mineral
elements are essential for healthy vegetation growth.
Loss of vegetation is eminent in the study area, this is because the soils cannot longer
sustain any vegetation due to lack of soil fertility.

Poverty being high in the study area, people earning is below one dollar per day. People’s
activities mainly depend on the agricultural production. Therefore when the land become
infertile the productive capacity is greatly affected leading to poor agricultural yields
conflicts being common in the study area, three levels of increased conflict. Within the
household, food had lead to increased domestic conflict which had also involved children;
in the community, the respondents reported that many people were unable to pay back
whay owed their neighbors. Fighting in conimunal resources like water sources, infertile
soils is common. This action in turn increases community violence and increased feeling of
insecurity. In many cases local councils, local police offered limited help. Migration also
being common; family cohesion is weakening as migration increases.
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Rural urban migration being highest because of unemployment and low productivity
capacity of the land forcing rural laborers to migrate to provincial towns and other districts
like Kibale, Ntungamo, Rukungiri, Kampala Cross border migration also common as
people cross to neighbouring South Sudan in search ofjobs and opportunities

4.2.2. Consequences of Erosion
4.2.2.1. Ecological consequences

-

4.2.2.1.1. Water quality
When the soil particles on the earth surface mainly from people’s fields like agricultural
fields are carried into the water bodies, there is siltation, sedimentation and coloration of
the water. The water quality in the community wells, wet lands in the area is characterized
by presence of debris, brown color because of the carried soil particles into the water
bodies in the study area. This is mainly due to the fact that the people in the study area
cultivate on slopes without employing soil conservation methods like contour terracing,
agroforestry and mulching and also people cut too many trees leading to vegetation cover
loss.

The water bodies like the community wells become shallow, colored and sometimes
organic materials from animal excreta rendering the wells not fit for human consumption
because of poor quality.
The wetlands become shallow, due to sedimentation and siltation as they are buried or
covered, floods becoming common.
The Rivers in the study area is becoming shallow and silty, There is also high incidences of
chemicals due to use of agro chemicals leading to reduction in aquatic life fishes. Some of
the people in the study area use river water for drinking and other domestic uses.
Therefore, contaminated water due to debris, soil particles will not be good and Healthy to
them.
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4.2.2.1.2. Soils quality
The soil colour in the study area is brown due to loss of organic matter. The soil depth as
seen in the study area is about 2-3 cm meaning the soils are shallow due to constant erosion
of the surface soil particles.
The soils are not fertile since the top soil with organic matter has been carried away by
agents of erosion. The organic matter has mineral elements necessary for vegetation
growth. The mineral elements can be essentials like Nitrogen, Phosphorous, and potassium
or trace elements like Iron, Magnesium, Zinc, Copper. Such elements are necessary for
healthy vegetation growth. Therefore, fertility being the ability of the soil to supply
nutrients to the plants will be greatly affected. Therefore, in the study area of Muko
vegetation growth is stunted and is poor since most of the soil lack organic matter.

4.2.2,1.3. Air quality
The air of the eroded soils is full of dust particles, the dust particles are carried into the air
from the loose soils by wind. Such particles affects the air quality, the particles deposited
to other areas accelerates the extension of the desert with all its negative effects like hot
temperatures.
Therefore generally the temperatures around Muko and Rubanda are between 24 °C to 27
DC.

4.2.2.1.4. Habitat loss
Soil erosion leads to loss of vegetation cover, like bushes, grasslands, forests,
disappearances of wetland and water bodies, the eroded soils have no organic matter to
support the growth of bushes, grasslands and forests. Absence of bushes, grasslands and
forests will result in loss of habitats for other creatures as such the creatures may either
migrate or some will die due to exposure to predators or even changes in climatic
conditions.
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Disappearance of the water bodies, when vegetation is lacking because catchments areas
won’t trap rain. Therefore no recharge of water bodies. The rain fall being very little or
absent, therefore no water re-charge. This affects aquatic life greatly.
In the study area species like crested crane used to be in the wetlands have migrated, other
water birds have also moved.
Animals (wild) such as gazelles, dick dick, antelopes, warthog have migrated.
4.3. Socio-economic consequences
4.3.1. Poverty

V

V

The eroded soils in the study area showed that productive capacity of the soils is highly
reduced; when the top fertile soils have been eroded agricultural production is highly
affected yet people’s incomes are mainly from agricultural production. People will have
nothing to sell and earn income when this has occun~ed poverty become rampant.
Therefore due to poverty, people in the study area are not educated, cannot afford medical
services, mortality rate is high, live below one dollar per day.

4.3.2. Migration
In the study area, due to poverty caused by the inability of the land to support agricultural
activities in supporting life, people migrated to other areas in search of virgin lands.
Energetic people would have been in the village have migrated to towns of
Mbarara,Kanungu, Kamwengye,, and others to Kampala leaving the village to old people
and small children who cannot work to improve the conditions of soil erosion.

4.3.3. Conflicts
Here in the study area due to scarcity of fertile land there is always conflict among the
villagers at water points, small fertile soils since everyone needs to survive such conflicts
can sometimes lead to death through physical confrontation or witchcraft.
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V

4.3.4. Diseases
People in the study area are prone to lung, diseases, cough, asthma because of the dust air
they breath and there is also many cases of malnutrition affecting especially lactating
mothers, children between two (2) to five (5) years of age.
Typhoid incidents, diarrhea are also common because the water quality is affected. From
the clinical officer report at Rubanda Sub County dispensary, the common diseases are
diarrhea with 47%, and incidences of respiratory infections with 30%.

The consequences of soil erosion in the study area when studied using some variables and
the results tabulated in associated to the responses presented by the respondents
interviewed respectively.

4.4. Use of agro-forestry technologies in controlling effects of soil erosion! Land
Degradation in Muko and Rubanda

4.4.1. Agro-forestry
This is a system whereby trees, crops and animals are managed together in the same
piece of land. It involves intercropping, mulching, contour ploughing, terracing, a
forestation, re-afforestation, zero grazing, and energy saving stoves. This practice was
introduced in the study area by government agents and personnel. The National Forestry
Authority charged with free planting on bare lands and Non governmental organizations
like ACORD, AAH (Action Africa Help) were active in the area encouraging people to
plant leguminous trees. AAI-I and government distributed some heifers, billy goats and
gitmea fowls to the community in the study area.. Multisectoral disciplines of foresters,
agriculturalists, veterinarians, environmentalists were dispersed to the study area as
extension workers to help the community in carrying out agro forestry practices as sole
way of maximizing the use of the land and improve its productive capacity.
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Agro forestry practices as a technique used to curb the effect of soil erosion involves
intercropping, mulching contour ploughing, terracing, a forestation, re-a forestation, use of
energy saving stoves and zero grazing.

4.4.1.2. Intercropping
This is common in the study area, intercropping helps in controlling erosion in that the
crops mixed together in rows or columns protect the soil particles from the agents of
erosion since there is no exposed soils because the soils are covered with vegetation
intercropping crops with leguminous plants like beans, cow peas help in Nitrogen fixation,
ensuring the fertility of the soil. Trees planted as boundary around the field act as wind
brakes and also provide shade to crops and animals protecting them from excessive heat
that would cause loss or death.

4,4.1.3. Mulching
In the study area most field are being covered with leaves, grass, ridges. This prevents the
carrying away of the top soil by water, wind and even animals. Such covering also
prevents evaporation of water from the soils to the atmosphere thus conserving water. The
leaves, grass, ridges being worked upon by the microorganisms and converted to organic
matter.
The organic matter is further broken down to mineral elements enriching the soil fertility.
The fertile soils will continue to support vegetation growth. The vegetation’s root network
system will hold the soil particles tightly together preventing it from agents of erosion.

4.4.1.4. Contour ploughing and terracing
This can been greatly encouraged in the study area because of the nature of the area being
mountainous.
This can be done in two ways, Fanyaju orFanya Chini. Soil particles are heaped as a
boundary around the field this helps in reducing the extent of soil particles
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4.4.1.5. A forestation and re-a forestation
Planting of frees including fruits have been indicated in the study area.
When the trees have grown up, they rehabilitate the eroded soil in that they act as water
catchments, their root net work holds the soil particles together. This safe guards e soil
particles against wind, rain and animals A forestation being planting of trees where they
have not existed before while re- a forestation being planting of trees where trees have
existed before cut down.
The air quality would have improved since trees modify climate and attract rain.
People’s energy needs would have been improved greatly. The leaves falling down, twigs
and dead plants add organic matter to the soil improving fertility thus increasing
productivity. The tree canopies reduce the speed at which water or rain droplet fall on the
ground preventing instances of splash erosion.

4.4.1.6. Energy saving stoves
The community in the study area has been trained by ACORD in the use of energy saving
stoves. The energy saving stoves reduces the impact of trees loss for firewood, charcoal.
There will be no over exploitation of forests. This help in that presence of trees will
prevent soil erosion.

4.4.1.6. Zero grazing
Zero grazing being encouraged in the study area to improve the performance of the
livestock and increase productivity and reducing overgrazing. In a plot where livestock,
crops, trees are mixed together, the animal dung adds manure to the soil, the trees provide
food, fodder and shade to the animals. The trees also provide shade to the crops protecting
them from excessive wind. Such agro forestry practices ensures maximum gains, the
farmer utilizes the small plot maxirnumly to increase incomes. The farmer can sell animals
and animal products get fire wood, charcoal from the trees, the crops can have high yields.
All these ensure high incomes thus poverty reduction. There will be no compaction of the
soil due to overgrowing therefore no soil erosion can occur.
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Therefore, agroforestry practices when carried out properly will reduce water siltation,
sedimentation and colouration in that all the soil particles will be covered by vegetation,
therefore, there will be no debris or soil particles carried to the water bodies.

Therefore agroforestry practice will lead to re- establishment of forests! tree cover because
there will be constant supply of nutrients to the soil, water availability. Water conservation
will lead to re-charge of water aquifers and raising the water table in the low land areas.
This eventually leads to recovery of wet lands.
Zero grazing reduces the problems of overgrazing in that the livestock are not free range
managed.
The livestock have enough fQod, tree fodder, crop stalks.
The fuelwood shortages can be reduced by improved energy stoves, changed diet, planted
frees. The types of frees preferred for agro forestry by the people in the study area include,
Leucaena planted as hedgerous, Azadirachta indica, Albizia a/b Ida, Sesbania Sesban,
Cajanus, tephrosia, Desmodium, Eucalyptus, Ficusses, Acacia and Mahogany.
Table 6: agroforestry trees planted
Trees

Number of trees planted

Percentage

Fruit trees

40

40

Eucalyptus

5

5

Albizia

-

-

Ficuses

10

10

Mahogany

15

15

Leucaena

- .

Acacia

30

30

Total

100

100

-

Source: Field data

From the above results it can be seen that the people in the study preferred planting fruit
frees comprising about 40%. They argued that fruit trees don’t take long to mature don’t
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affect the soil and are not expensive to establish. Eucalyptus not most preferred because it
takes a bit long to mature it percentage being 5% and it also affects the soil, drains too
much water.

Ficuses with 10% found to take too long to mature compared to eucalyptus, it also affect
the soils greatly.

Albizia in the study area was not preferred its objectives was with a percentage of 90% the
same as leuceana with 90% also the reason being that these species affect the soils.

Mahogany was half way accepted and halfway rejected because though it does not take
long to mature, does not affect the soil, it is too expensive to establish. The percentage of
rejection being 90%.
Acacia is prçferred with about 30% responses in preference because it does not take too
long to mature, does not affect the soil and it is easy to establish.

4.4.2 The extent at which agroforestry contributed in reducing the effects of soil
erosion in Muko Sub County.
From the findings in the study area it was revealed that agro forestry practices produced in
the study area to some extent has reduced the effects of soil erosion.

4.4.2.1 Agriculture
Food production and animal quality has improved greatly due to the fact the productive
capacity of the land is maintained and the laiid is utilized maximally to yield high income
leading to poverty reduction more schools opened in the area and more children educated.

4.4.2.2 Water quality and air quality.
Contour ploughing and terracing carried out on the slopes prevented the soil particles from
being carried away. Therefore there was no much debris observed in the valleys, rivers,
streams and wetlands in form of sedimentation, situation. As such the water quality was
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not much affected. Majority of the people have access to clean water from boreholes,
Crater Lake. Presence of air particles in the air was greatly halted but presence of tree
therefore improved air quality and causes of respiratory diseases are minimum.

4.4.2.3 Conflicts
Conflicts in the study area has reduced since the use of agroforestry ensures continued
fertility of the soil water sources re-charge. Therefore availability of such resources has
greatly reduced the cases of conflicts among households, communities and neighbors. It
was about 1 out of 100 such cases happening.

4,4.2.4 Habitat loss
More forests have been regenerated through the efforts of NFA therefore cases of species
loss has reduced this is evidenced in the study area with the present of Birds and Monkeys
In the wetlands the presence of the crane is felt.

4.4.2.5 Migration
Migration has been minimum because the use of agroforestry has improved the production
capacity and people’s earning has increased, health centers built and .schools made
available like; teachers college. People remained in the rural area but only young people go
to look for high institutions outside the study area. This is evidence with the presence of
energetic people available in the study area~ and engaged in activities like agriculture to
increase their production.

4.4.2.6 Firewood collection.
In the study area it was indicated that due to adoption of agroforestry, shortages of
firewood greatly reduced. The distance traveled in search of fire wood reduced and under
cooking incidences minimized.
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4.4.2.7 Diseases
From the report of clinical officer at Muko Health centre it was found that the adoption of
agroforestry has greatly improved the water quality, and air quality reducing the eases of
diarrhea, typhoid, pneumonia which used to be common and even malnurition cases
among children and women was reduced.

4.5.0. Challenges to the use of trees in soil erosion control in Muko Sub County.
In the study area the challenges for the roles of tree in soil control were investigated and
tabulated as below against people responses.
Table 7 Challenges of extension workers
Challenges of extension staff
Frequencies of responses
Percentage
Enough
10
10
Few
15
15
Trained
16
16
Not trained
30
30
Available
9
9
Not available
20
20
Total
100
100
From the responses got from the respondents they indicated that the extension staff were

I

not trained about 30% of them. They are not also available to the farmers about 20%. This
is because majority of the people in the study area ended up in primary level and few reach
to secondary level due to inability of paying school fees and also the distance where the
training institution are located, and forest training institute is in about 100 to 150 miles
away from the study area.
The few people who had the chance of training end up in towns refusing to return to the
rural villages.
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4.5.1. Challenges to the use of trees in soil erosion control in Muko Sub County.
Table 8 challenges to tile use of trees in soil erosion control in Muko sub county.
Challenges

Frequencies of

Percentage

responses (Yes)

~
responses (No)

Land ownership

35

35

05

05

Seedlings supply

5

5

40

40

Cost of seedlings

20

20

10

10

Cultural

30

30

15

15

Pests and diseases

10

10

30

30

100

100

100

100

Total
Source: Field data

From the above results, land ownership seems to be the most felt challenge. The results in
this section can be interpreted using ideas from Hardin (1988) who points but; “Where
there is no scarcity, there is no problem”.
The role of scarcity in the evolution of property rights has been put forward by several
scholars (Behnke, 1991, Anderson and Hill, f979; Runge, 1986).
Central to their approach is the notion that property does not consist of things and objects,
but is rather the socially recognized right to possess the flow of benefits that arise from the
control of things and objects. Regarding land and trees, the mechanisms that determine
such rights are related to levels of resource productivity, population pressure and
application of rural technologies like agroforestry.

4.5.2. Land ownership with about 35% is the major challenge.
Land is communal property and government so people fear eviction incase government has
certain development plans. Communal ownership means people would not conserve the
soils since it belongs to all the community so no body cares.
People would not plant trees since government will assume ownership of certain trees
though planted by the farmers in theft field lands.

38

4.5.3. Cost of seedlings about 20%
The, cost of buying seeds and seedling is high; farmers cannot afford. One seedling cost
between 500/= to 1 00= shillings therefore farmers cannot meet such cost.

4.5.4. Cultural about 30%
People in the study area consider trees to be ‘God provided and God will continue
providing them. Others consider certain trees to be bringing bad luck for example in
Buganda land those days people associate umbrella tree to be causing death of a family
member. This attitude hinders people from planting trees.

4.5,5. Pests and diseases about 10%
From the respondents interviewed they sited this as a challenge, which reduces vegetation
greatly. About (17.18%) of this contributes to vegetation loss. The pests can be locust,
grasshoppers, and termites causing greater damage to the vegetation.
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CHAPTER FIVE: SUMMARY, CONCLUSION, AND RECOMMENDATIONS.
5.1 Summary
From the findings in

chapter four, it was found out that people’s activities such as

agriculture involving both crop production and animal rearing, poor land management
methods, lack of enough trained extension workers were found to be significant in the
cause of land degradation.
It was also found that soil erosion leads to severe negative impacts on the environment
such as poor water quality, poor air quality climate changes, habitant loss, diseases,
conflicts and migration. These negative impacts were found to be significant.

From analysis and evaluation it revealed that agroforestry practices could curb such
negative impacts on the environment.

From these reasons, the agroforestry approach should be a highly integrated one aimed at
addressing a number of issues, people must be asked what they want to do and agroforestry
should be seen to offer this.

In recognition of this precedent, the association between species preference and fears about
tree planting was realized and found to be highly significant.

Most people actually said they wanted a combination of species that could satisfy their
food, fodder and fuel needs. The main fear lay around the effect of trees on soil interpreted
mainly in terms of crop yield in close association with trees.

Leucaena laucocephalla fell a victim to this judgement probably because people did not
know what it does to the soil though it is highly considered species.
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Albzia Albida has a similar problem because as an indigenous species, very few people
know about it since little research has been done in the area of indigenous tree species.
5.2.
Conclusions
From this study however, there is no doubt that agroforestry practices, one of the most
promising land use systems will greatly contribute to an improved food and livestock
production in Muko and Rubanda villages

—

Kabale District and Uganda in general as they

have done it in other countries. However, in a new dimension, agroforestry will initially
require to be tried under various agro ecological zones to establish suitability. Thus, both
financial resources and trained personnel will be required to implement a successful
programme.
5.3

Recommendations

5.2.1. Awareness creation and education
People should be made aware and educated to change from this ideology basing on the
observation that some species, particularly sesbania sesban and leucaena leucocephailla are
not considered to be trees by either men or women and so people cannot claim ownership
to land through them, these trees should be at fore front in the planting effort such trees
serve the same purpose, but by-pass the cultural and tenurial blockages.

More emphasis should be laid on environmental and responsiveness in schools. Informal
environmental education must also be developed and exploited.

Also and more important in the shortrun, effective and integrated extension services must
be reinforced.
5.2.2. Provision of resources
Seeds and seedlings should be available and affordable all the times. Varieties of them in
times of need.
Extension workers in multisectoral discipline of agriculture, forestry, veterinary, fisheries
and environment should be adequately trained and available to the people in cases of need.
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5.2.3. Government policies
Government should formulate policies whereby the question of land tenure should be
immediately resolved so as to enhance formulation of a good compraying land use policy.
Classification of the agro-ecological zones to determine the most technically suitable
three/shrub species for each location should also be done. Government policy concerning
the use and protection of trees both on public and gazette forest land should be clear. There
should also be cohension and a common theme in the message delivered to the rural people
by politicians and extension agent.

There

should be

increased cooperation between government,

non-governmental

organizations, international and community base organizations involved in the planting and
agro-forestry of stablising the foundations of participatory rural development.

On-farm agroforestry research should also be encouraged to test how the desired
technologies perform in the lands of farmers. This approach facilities the assessment of
sociological acceptability as well as biological viability. Small-scale trial with a few
farmers should be targeted before the tecimologies are tried out on a larger scale.

Similar studies to address other socio-economic factors like gender, income, markets,
culture and political factors that affect the adoption of agroforestry technologies and land
conservation techniques should be done and replicated in different ecological and socio
cultural regions to ensure the full understanding of the development and adoption
processes.
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