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Abstract
This study was conducted in Dhabe Dongore catchment, in Adama area to analyze the impact of sustainable
land resources management on agricultural production and rural livelihood. The study is based on a comparison
of land management practices of communities in Dhabe Soloke Kebele and members of Sulula Golba Guda
(SGG) who organized themselves to manage their land resources, in Dongore Denku Kebele. The Data was
generated through socioeconomic survey including a household level semistructured questionnaire, PRA
methods such as focus group discussion, informal interviews and biophysical survey that include soil quality
analysis and gully erosion quantification.
Nearly all farmers indicated that deforestation is a major and common problem that causes severe land
degradation in both study areas. Conversion of the forest to farmland, indiscriminate cutting of trees for fuel
wood and charcoal making and inappropriate agricultural practices are the main causes of deforestation,
mentioned by the respondents.
Removal of nutrients, poor soil nutrient and organic matter management, poor use of manure and compost, lack
of management of crop residues and inappropriate agronomic practices are common problems in both study
areas. But the analysis has showed that members of SGG have a better coping mechanism or management
strategies to mitigate the mentioned problems. The community based management of grazing land and forest
undertaken by members of SGG is found to be more effective and enables the sustainable utilization of the
resources than practiced by farmers of Dhabe Soloke.
Laboratory analysis of soil samples from the farm fields of members of SGG has shown significant difference in
organic matter content, CEC, exchangeable cations and available potassium compared to soils in Dhabe Soloke
(p<0.05). The increase ranges from 7 per cent in CEC to 51 Per cent in organic matter content. This difference
is due to the difference in land management practices that enhanced the chemical properties of the soil. Soil
analysis results of nitrogen, phosphorous and bulk density did not show significant differences. Results of gully
quantification indicated that, a large volume of soil and a large surface area of land (12.22 tons/ha and
209.12m2/ha respectively) is lost from the unmanaged cultivated lands of Dhabe Soloke as compared to the
volume of soil (5.01 tons/ha) and surface area of land (160.83 m2/ha) lost in Dongore Denku (SGG).
Members of SGG have gained about 40 percent increase in annual income compared to farmers in Dhabe
Soloke that resulted from increased crop land productivity due to the improved soil quality. A yield decline
reported by 76 per cent of respondents of Dhabe Soloke indicates the poor productivity of soil of their cropland
that resulted from poor soil nutrient management and conservation measures. The analysis in general reveals
that integrated community based land resource management enhances improved agricultural productivity and
rural livelihood.
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1. INTRODUCTION
1.1 Background
Agriculture is the mainstay of the Ethiopian economy with about 85 per cent of the population
employed in the sector. Agricultural sector’s share of the GDP (Gross Domestic Product) is
about 50 per cent and its total foreign exchange earnings amount to 90 per cent (EPA, 2003).
It is also a sector on which the country’s food security is based. It also serves as a source of
raw materials for agro-industries. Of the total contribution of the agricultural sector to the
economy the share of crops, livestock and forest and other related products is 60, 27, and 13
per cent respectively (EPA, 2003).
Agriculture in Ethiopia is mainly characterized by a rainfed mixed farming system operated by
smallholder farmers using traditional agricultural practices. Other salient features of Ethiopian
agriculture include subsistence orientation, fragmentation and small sized land holding,
vulnerability to man-made and natural disasters.
An estimated 11 million smallholder households farm about 10 million hectares of land
applying traditional low input low output rainfed farming practices. This accounts for almost
all of the agricultural output in the country (Seyoum and Ensermu, 2004). This shows the
unbearably heavy dependence on the land, water and climate resources of the country.
Agricultural production recorded as average crop yield per hectare is generally low. Since
1995, there have been some good harvests in some better endowed areas that have managed to
produce surplus. In most other areas the low agricultural production has been associated with
declining crop yields and decreased per capita food availability (Eyasu, 2002). The growth in
food production over the period 1970 to 1992 was 0.15 per cent per year (Getachew, 1995).
On the other hand, the population increased rapidly with an estimated growth rate in excess of
3 per cent per year.
Livestock are an integral part of nearly all farming systems in Ethiopia. They provide the
draught power for the grain-producing highland farmers and the staple milk for pastoralists
and semi-pastoralists. Livestock also provide milk and meat to both rural and urban
populations. Their manure is an important source of fuel and fertilizer while hides and skins

are important for local leather-based industries as well as for export (EPA and MEDAC,
1997). Furthermore, livestock are closely linked to the social and cultural lives of several
million resource-poor farmers for whom animal ownership ensures varying degrees of
sustainable farming and economic viability. Animal productivity per head, however, is far
below global standards, even lower than the average for sub-saharan Africa (Seyoum and
Ensermu, 2004).
In general the low agricultural productivity is attributed to the lack of agricultural inputs;
outdated farming practices, deforestation, overgrazing, soil erosion and wide spread land
degradation. The underlying reasons for the low performance of the agriculture sector in
general and crop yield and production in particular are many and complex. Broadly speaking,
these factors can be classified as biophysical and socioeconomic and institutional factors
(World Bank, 1987).
From the biophysical factors, land degradation, which includes a number of closely interlinked
processes, such as soil erosion, depletion of soil nutrients, vegetative degradation as a result of
overgrazing and the conversion of forest to farmland are the most serious constraint to crop
production in Ethiopia. All of these types of degradation cause decline in the productive
capacity of land reducing potential yields (Adelegne, 2004).
When it comes to the degradation of resources, Ethiopia’s remaining forest reserves are
estimated at fewer than 3 per cent (EPA and MEDAC, 1997). Forest land is widely used for
cultivation, grazing, fuel wood collection and construction except those designated by the
Government as National Priority Areas (Alemneh, 2003). Deforestation is also associated with
the loss of flora and fauna and loss of biological diversity. Allien species are found in many
parts of the country. Although no detailed studies about their quantitative impact have been
carried out to date, these species are causing enormous problems for the ecosystems and the
economy (EPA, 2003). Moreover, uninformed government decision, that have been
disregarding and often overriding local organizations and management systems, settlement
and investment activities that do not take into account environmental concerns, the
inappropriate use of natural resources resulting from the lack of land use policy and land use
planning are factors among others those pose threat to ecosystems.
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Land degradation has many expressions including soil removal by sheet and gully erosion,
nutrient depletion due to burning of dung and other forms of biomass, nutrient loss due to crop
removals without replacement, and the continued loss and degradation of forest areas (EPA
and MEDAC, 1997).
The direct causes for the overwhelming land degradation in Ethiopia include the familiar
themes of forest clearance and soil surface exposure and overgrazing. The cultivation
practices that emphasis small seeded crops that require a particularly fine seedbed are also
blamed (Gryseels and Anderson, 1983, Bojo and Cassels, 1995).
Overgrazing stands out as the single most important negative impact of animal systems on the
land resource. It can lead to soil erosion, soil compaction and reduced moisture penetration,
more variable hydrology, shrub invasion and changes in the micro-climate (Ehuir and Lipper,
1992). As the size of livestock herds increases, grass is overgrazed, trampled and soil is
compacted. When grazing fields are heavily grazed (particularly at flowering and seed set
times) they produce fewer seeds decreasing recruitment of new individuals into the
population. Moreover, compacted soil inhibits establishment of grasses (Belayneh, 2005).
Land degradation, just as limited access to land, is a key factor of rural poverty. As the soil
declines, so does agricultural productivity; degradation of land resources undermines the
livelihood of smallholders. Farmers affected by land degradation are often caught in a
downward spiral of declining agricultural productivity, and less subsistence. Any attempt to
overcome the consequence of land resources degradation on agricultural productivity and rural
livelihood has to focus on integrated land resource management that could enhance the ability
of the land to restore its agricultural and ecological productivity.

1.2 Statement of the problem
Land degradation can have ecological and socio-economic impacts. On the one hand it
undermines the normal functioning of agro-ecosystems by disrupting the biological cycles;
such as hydrological and nutrient cycles. On the other hand, it risks the livelihood and
economic well being of the rural poor.
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The dominant causes of land degradation in Ethiopia are due to unsustainable agricultural
practices, population pressure, overgrazing, soil erosion, deforestation and the use of dung and
crop residues for energy. Land degradation has become a challenge in the development and
transformation of agriculture and has created a negative impact on the rural well being. To
mitigate the causes and reverse the negative impacts of land degradation on agricultural
production and livelihood of rural people, it requires sustainable land management activities.
With this background the study attempts to analyze the impacts of sustainable land resources
management on agricultural production and the livelihood of two adjacent communities by
using comparative analysis.

1.3 Objectives of the study
1.3.1 General objective
The general objective of the study is to assess the overall impact of sustainable land
resources management intervention on the maintenance of degraded land resources and
the improvement of the livelihood of rural communities.

1.3.2 Specific objectives
•

To evaluate the perception of farmers on problems of land degradation and land
resources management practices.

•

To asses the impact of community based sustainable land resources management
intervention on soil productivity by analyzing the physicochemical properties of
soil.

•

To asses the impact of community based sustainable land resources management
on livelihood assets.
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2. REVIEW OF LITERATURE
2.1 Land degradation
Land degradation has a wide variety of meanings depending on the discipline and the
viewpoint of the definer. The UNCCD convention defines land degradation, “reduction or
loss, in arid, semi-arid and dry sub-humid areas, of the biological or economic productivity
and complexity of rainfed cropland, irrigated cropland, or large, pasture, forest and
woodlands resulting from land uses or from a process or combination of processes,
including processes arising from human activities and habitation patterns, such as:
i) Soil erosion caused by wind and/or water
ii) Deterioration of the physical, chemical and biological or economic properties of the
soil; and
iii) Long –term loss of natural vegetation (UNEP and GEF, 2004).
Land degradation is generally defined as the temporary or permanent decline in the
productive capacity of the land. Another definition describes it as the aggregate diminution
of the productive potential of the land, including its major uses (rainfed, arable, irrigated,
range land, forest), its farming systems (eg. Smallholder subsistence) and its value as an
economic resource (Stocking and Niamb, 2001).
UNEP and GEF (2004) have provided the summary of the definition: “Land degradation: A
reduction in land productivity that affects the integrity of an ecosystem through erosion,
salinization, loss of soil fertility and the like”.
Land degradation differs from soil degradation in that the process affects multiple
component of an ecosystem and is usually discernable and must be addressed at multiple
spatial scales. Severe declines in soil fertility are often an end result of land degradation
processes, but once a human managed or natural ecosystem reaches this stage it is more
difficult to return to its prior status. Land degradation includes but is not limited to
desertification, which is a specialized type of degradation that occurs in semi-arid and arid
locations, in both hot and cold climates. Land degradation may also occur in more humid

ecosystem, deforestation and soil erosion are examples of land degradation (UNEP and
GEF, 2004).

2.1.1 Causes of land degradation
Although degradation processes do occur without interference by man, these are broadly at
a rate which is in balance with the rate of natural rehabilitation. So, for example, water
erosion under natural forest corresponds with the subsoil formation rate. Accelerated land
degradation is most commonly caused as a result of human intervention in the
environment. The effects of this intervention are determined by the natural landscape. The
most frequently recognized main causes of land degradation include:
•

Overgrazing of rangeland;

•

Over-cultivation of cropland;

•

Water logging and salinization of irrigated land:

•

Pollution and industrial causes (Stocking and Niamb, 2001).

Within these broad categories a wide variety of individual causes are incorporated. These
causes may include the conversion of unsustainable, low potential land to agriculture, the
failure to undertake soil conserving measures in areas at risk of degradation and the
removal of all crop residues, resulting in “Soil mining” (i.e. extraction of nutrients at a rate
greater than resupply). They are surrounded by social and economic conditions that
encourage land users to overgraze, over cultivate, deforest or pollute (Stocking and
Niamb, 2001). The underlying driving forces include rapidly increasing population,
economic policies that over exploit natural resources, and rapid and often poorly managed
industrial and urban development (www.unu.edu).

2.1.2 The impact of land degradation
The impact of land degradation is severe on both the human society and ecosystems. The
impact of land degradation on ecosystems is apparent in destruction of biodiversity
resources. According to UNEP estimates, about 65 million hectares of forest were lost
globally during just five years (between 1990 and 1995). The resultant loss in biodiversity
at genetic, species and community loses is also severe (www.unu.edu)
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Land degradation affects the ecological integrity and productivity of about 2 billion
hectares of land (23 per cent of landscapes under human use). During the last 50 years,
about 2/3rd of agricultural land have been degraded to some extent, this is especially
serious in Africa where 36 countries face dry land degradation or destruction (UNEP and
GEF, 2004).
The UN estimates that some 70 per cent of the 5.2 billion hectares of dry lands used for
agriculture around the world are already degraded. This impacts approximately 250
million people across the world. Some estimate cites number of people at risk as being
four times higher than this. As an example the world wide area of arable land per person
has reduced by as much as 25 per cent during the last quarter of the twentieth century.
This has serious implications for food security and livelihood of people dependant on
degraded lands (www. unu.edu).
The practice of intensive use of land in arid and semi- arid lands has resulted in massive
land degradation that lead to a marked reduction in soil fertility. This problem affects more
than 900 million people in 100 countries, some of them among the least developed
nations. Erosion, salinization, compaction, and other forms of degradation affect 30 per
cent of the world’s irrigated lands, 40 per cent rain fed agricultural lands and 70 per cent
of range land (Watson et al., 1998).

2.2. The impact of agriculture on environment
In the developing world, the need to provide adequate food for a rapidly expanding
population has put enormous pressure on existing productive land and brought marginal
land under cultivation. This has resulted in deforestation of the tropical forests and drainage
of wetland areas. In semi-arid and arid regions land has been brought into production with
the use of irrigation. In many cases, this has led to an accumulation of salts in the soil
(salinization). The subsequent loss of vegetative cover leaves the land open to soil erosion
and eventual desertification. Whilst these environmental problems have their greatest
impact in the developing world, they are also shared to some extent by the more developed
countries (Jackson and Jackson, 2000).
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Expanding the land under cultivation results in a loss of biodiversity as diverse ecosystems
are converted to fields growing only a few species (usually exotics). When forest systems
are converted to agriculture uses, a net loss of carbon to the atmosphere accompanies the
deforestation, as trees are replaced by grasses or crops. Tree clearing also increases
flooding, as the new agriculture systems retain less precipitation than did the forests.
Extending cultivation into natural habitats can lead to the fragmentation of remaining intact
habitats; proliferation of invasive, weedy species; and degradation of soils (Watson et al.,
1998).
The first and still the most deleterious impact of agriculture on the environment is
accelerated soil erosion. Soil erosion is a natural process which has been speeded up as a
result of the removal of a natural or semi-natural vegetation cover and the exposure of the
underlying soil to the direct impact of precipitation, sunlight and wind. Tillage disturbs the
soil and opens it up. As a result, increased temperature and aeration speed up the
decomposition of organic matter, and this is accompanied by a decline in the structural
stability of the soil. It becomes more susceptible to transport by wind or water, depending
on local and land gradient (Tivy, 1990).
Soil erosion continues to be the most virulent and widespread man-induced “environmental
disease” (Jacks, 1954). Despite the introduction of soil-conserving anti-erosion methods of
cultivation, accelerated erosion continues wherever bare soil is exposed. Changes in land
use and modern intensive methods of cultivation have served to exacerbate the problem,
even in the more humid temperature areas of the world (Tivy,1990).
Soil erosion is one part of land degradation that affects the physical and chemical properties
of soils. The physical parameters are primarily soil structure, texture, bulk density,
infiltration rate, rooting depth, and water holding capacity. Changes in chemical parameters
are largely a function of changes in physical composition. Soil erosion by water is a major
world wide problem. By selectively removing organic matter and clay, water erosion not
only removes nutrients but also may reduce the soil’s chemical capacity to retain added
nutrients. Erosion reduces the thickness and volume of soil available for water storage and
root expansion for nutrients (Brady, 1985).
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Human activities, primarily those involving inappropriate agricultural practices, have
greatly increased the rate of soil erosion in many parts of the world, especially in dry
tropical regions. It is estimated that the annual loss of soil through erosion is in the region
of 75000 million tons. The adverse effects of soil erosion extend far beyond the loss of
productive agricultural land in the immediate area. Deposition of the soil can destroy
neighbouring areas of cultivation and cause problems of sedimentation in lakes, reservoirs
and rivers (Jackson and Jackson, 2000).
An inevitable consequence of the development and spread of agriculture has been the
destruction of pre-existing wild or relatively unmanaged ecosystems, and the drastic
modification of the physical environment by cultivation (Tivy, 1990).
Intensification of crop production can involve a variety of chemical treatments, the most
common of which are nitrogen fertilizers, both synthetic and natural. The side effects of
applying these fertilizers include the release of nitrogen gases (some of which are strong
greenhouse gases) to the atmosphere and nitrogen runoff into watersheds. Nitrogen runoff
is considered carcinogenic at high levels and can cause eutrophication, depleting oxygen in
freshwater ecosystems (Watson et al., 1998).
Pesticides are also used to control agricultural pests and microorganisms. During or after
application residue of pesticide can be disposed into the air, soil and water, and other nonagricultural ecosystems, where they are subjected to biological and non-biological
transformation. Most pesticides enter the agro-ecosystems via the green plants either by
direct foliar absorption or by uptake from water or soil (Tivy, 1990).

2.3 Agriculture and sustainability
Beets (1990) defines sustainable development of farming systems as development which
meets the present needs of the farm family for food, fuel wood, etc. without damaging the
resources bases thereby compromising the ability of future generations to produce their
needs on the same land, using the same resource base.
Sustainable development is thus a process of change in which the exploitation of resources,
the direction of investments, the orientation of technological development and institutional
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change are all in harmony or equilibrium and enhance both the current and future potential
to meet human needs and aspirations (WCED, 1987). Sustainable development thus,
considers both the well being of the human system and the ecosystem.
The word sustainability is now widely used in development circles. In the context of
agriculture, sustainability basically refers to the capacity to remain productive while
maintaining the resource base (Reijntjes et al., 1992). For example, the Technical Advisory
Committee

of

the

Consultative

Group

on

International

Agriculture

Research

(TAC/CGIAR, 1998), states, sustainable agriculture is the successful management of
resources for agriculture to satisfy changing human needs while maintaining or enhancing
the quality of the environment and conserving natural resources.
Gips (1986), states that, many people use a wider definition, judging agriculture to be
sustainable if it is:
•

Ecologically sound, which means that the quality of natural resources is maintained
and the vitality of the entire agro-ecosystem for humans, crops and animals to soil
organisms is enhanced. This is best ensured when the soil is managed and the health of
crops, animals and people is maintained through biological processes (self regulation).
Local resources reused in a way that minimizes loses of nutrients, biomass and energy
and avoids pollution. Emphasis is on the use of renewable resources.

•

Economically viable, which means that farmers can produce enough for selfsufficiency and/or income, and gain sufficient returns to warrant the labour and costs
involved. Economic viability is measured not only in terms of direct farm produce
(yield) but also in terms of functions such as conserving resources and minimizing
risks.

•

Socially just, which means that resources and power are distributed in such a way that
the basic needs of all members of society are met and their rights to land use, adequate
capital, technical assistance and market opportunities are assured. All people have the
opportunity to participate in decision-making, in the field and in the society. Social
unrest can threaten the entire social system including its agriculture.
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•

Humane, which means that all forms of life (plant, animal, human) are respected. The
fundamental dignity of all human beings is recognized, and relationships and
institutions, incorporate such basic human values as trust, honesty, self-respect,
cooperation and compassion. The cultural and spiritual integrity of the society is
preserved and nurtured.

•

Adaptable, which means that rural communities are capable of adjusting to the
constantly changing conditions for farming, population growth, polices, market
demand etc. This involves not only the development of new, appropriate technologies
but also innovations in social and cultural terms.

These different criteria of sustainability may conflict and can be seen from different
viewpoints. Those of the farmer, the community, the nation and the world. There maybe
conflicts between present and future needs; between satisfying immediate needs and
conserving the resource base. The farmer may seek high income through high prices for
farm products; the national government may give priority to sufficient food at prices
which the urban population can afford. Choices must continually be made in a neverending search for balance the conflicting interests. Therefore, well-functioning institutions
and well deliberated policies are needed on all levels- from village to global – in order to
ensure sustainable development (Reijntjes et al., 1992).
Sustainable agriculture is a system of farming based on the principle that agriculture is,
first and for most, a biological process. In practice, this means that sustainable agriculture
attempts to mimic the key characteristics of a natural ecosystem, while still maximizing
the yield of one or more components. It strives to build complexity on to the agroecosystem, to cycle nutrients more efficiently and to maintain the primacy of the sun as
the main source of energy driving the system. The management focus in sustainable
agriculture is on long-term optimization of the system as a whole rather than on shortterm exploitation (Edwards et al., 1990).

2.4 Sustainable land resource management
Land is an essential natural resource, both for the survival and prosperity of humanity, and
for the maintenance of all terrestrial ecosystems. Over millennia, people have become
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progressively more expert in exploiting land resources for their own needs. The limits on
these resources are finite while human demands on them are not. Increased demand or
pressure on land resources shows up as declining crop production, degradation of land
quality and quantity, competition for land (FAO and UNEP, 1999). Sustainable land
management is defined as knowledge based procedure that helps integrate land, water,
biodiversity and environmental management (including input and output externalities) to
meet rising food and fibre demands while sustaining ecosystem services and livelihoods.
Sustainable land management is necessary to meet the requirements of a growing
population. Improper land management can lead to land degradation and a significant
reduction in the productive and service (biodiversity niches, hydrology, carbon
sequestration) functions of watersheds and landscapes (World Band, 2006).
In layman terms, sustainable land management involves among others, preserving and
enhancing the productive capabilities of land in cropped and grazed areas-that is upland
areas, down slope areas, and flat bottom lands, sustaining productive forest areas and
potentially commercial and non-commercial forest reserves, and maintaining the integrity
of watersheds for water supply and hydropower generation needs and water conservation
zones and the capability of aquifers to serve farm and other productive activities (World
Bank, 2006).
Production practices that emphasize integrated nutrient and water management for example
no till production, conservation tillage, or mixed cropping that combines food crops with
cover crop legumes and /or tree and shrub species can greatly facilitate sustainable land
management. Coupled with enhanced management, improved breeds and varieties of
animals, crops, and trees can also significantly increase resource use efficiency in agroecosystems and plantations and reduced pressure on pristine lands, including primary and
healthy secondary forests (World Bank, 2006). Sustainable land management entails
integrating technical responses to address biophysical aspects of the loss of ecosystem
integrity as well as social, economic and policy responses. It takes an integrated look at all
uses that can possibly be made of land and its resources in a sustainable manner. This can
include sustainable farming and grazing, sustainable forestry and wetland management,
sustainable urbanization and regional planning, sustainable land, rural energy and
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infrastructure development and much more. Sustainable land management works to
reconcile conflicting land use pressures with land/ ecosystem suitability (UNEP and GEF,
2004). Technical sustainable land management responses to land degradation include
activities that would provide alternative, productive and of course economically beneficial
options to the land managers.
Examples of technical responses could include: alternative uses of the land, improved
irrigation, fertilizer and other agricultural techniques (e.g. integrated pest management,
low-input agriculture, low or no till agriculture), new grazing systems that reduce stress on
the degraded landscape (planted forage grasses, or tethered or zero grazing if the system is
that intense). Soil conservation practices and agro-forestry are also technical responses that
avert problems of land degradation (UNEP and GEF, 2004).
Social, policy or other responses are also important for sustainable land management.
Examples of some of the social, policy or other responses could be using a landscape
approach, participatory land use planning at the community and higher level with specific
goals, for example watershed management, reducing grazing pressures, setting aside
vulnerable land, maintaining the woodland. This requires, a community level effort strongly
supported by the government, conflict management involving groups of land managers who
are competing over key resources (e.g., herders and farmers), and improved governmental
support in crop and livestock extension, and in land and water management, are also
component of social and policy responses (UNEP and GEF, 2004).

2.5 Integrating crop production and livestock
Animals are a valuable component of many sustainable farming systems, providing food,
income, and power; converting crop residues into marketable products; and recycling
nutrients. Separating livestock and crop production turns animal wastes from a beneficial
fertilizer into a costly pollutant (IUCN, UNEP and WWF, 1991).
Crops maybe grown for direct primary use and/ or as fodder (feedstuffs) for domestic
livestock. While the non-utilizable parts of a cash crop, or the waste products of crop
processing, are used for animal feeding, the term fodder crop usually refers to those cereals,
roots, legumes and grasses grown primarily or exclusively for this purpose. Fodder crops are
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normally harvested and fed to animals, in contrast to forage crops such as grasses, legumes,
green vegetables and, in some cases, roots which are grown mainly for grazing in- situ
(Tivy, 1990).
Livestock can enhance farm productivity by intensifying nutrient and energy cycles. Stubble
fields and other crop residues, e.g. after threshing, are important sources of forage in
smallholder systems. On Kenyan smallholdings for example, an estimated 40 percent of
annual forage energy is derived from crop residues (Stotz ,1983).Weeds from cultivated
field, lower mature leaves stripped from standing crops, plants thinned from cereal stands,
and vegetation on fallow fields offer additional fodder resources related to food cropping.
When animals consume vegetation and produce dung nutrients are recycled more quickly
than when the vegetation decays naturally. Grazing livestock transfer nutrients from range to
cropland and concentrate them on selected areas of the farm. The livestock themselves can
do the work of collecting, transporting and depositing the nutrients and organic matter in the
form of urine and dung (Reijntijes et al., 1992).
Integrating fodder production into crop rotations can enhance the sustainability of a farm
system particularly to the extent that perennial grasses and legumes, including shrubs and
trees are involved. These may use nutrients and water from deeper soil layers than annual
crops, help improve soil fertility, and protect the soil during periods when arable crops are
not grown (Reijntjes et al., 1992).

2.6 Agroforestry
The integration of trees on farmland is an old traditional agroforestry practice used in many
parts of East Africa. Agroforestry can be defined as a land use system in which trees or
shrubs are grown together with crops and/or livestock on the same piece of land. The system
can be mixed into a spatial arrangement or in time sequence. Proper management of trees
and shrubs is essential if the interaction between the components is to be positive and thus
beneficial to the farmer (Assmo and Erikson, 1994).
Recently a more complex definition of agroforestry has been proposed. Agroforestry is a
dynamic, ecologically based natural resource management system that, through the
integration of trees in the farmland and range land, diversifies and sustains production for
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increased social, economic and environmental benefits for land users at all levels (Russen,
1997).
The integration of trees and shrubs in a farming system can improve the use of natural
resources on a sustainable basis. Agroforestry also contributes to soil conservation, reduces
soil loss and improves soil fertility (Assmo and Eriksons, 1994). Some tree species fix
atmospheric nitrogen and enrich the soil, which deep rooted trees prevent nutrient loss from
the system and draw nutrients to the surface. The interaction between the trees and other
components of the system leads to good soil protection and the conservation of water and
nutrients (IUCN, UNEP and WWF, 1991). Soil moisture conservation /retention is also
increased through the organic matter added to the soil, improving the ability of the soil to
absorb and retain water. This results in increased crop growth (Assemo and Erikson, 1994).
Roots hold the soil together and thus reduce erosion. This is particularly important with trees
grown along contours. Trees can act as wind breaks, protecting the land from wind erosion.
Trees can also provide shade for livestock and bare soil.
Agroforestry can impact significantly upon soil fertility. Mc Guahey (1986), working in
Africa, reported that acacia trees grown in agroforestry systems with annual crops of millet
and sorghum sustained yields for 15 to 20 years compared to only three to five years when
annual crops were grown alone. The same study also reported that the acacia trees
significantly increased nutrient concentrations in the upper soil strata (Edwards et al., 1990).
Agroforestry has provided one of the most important means of reclaiming degraded lands,
especially in upland areas. In Nyabisindu, Rwanda, agroforestry played an invaluable role in
restoring denuded and severely eroded hill land that had been subjected to excessive shifting
cultivation and chemical agriculture. An agroforestry system combining herbaceous crops,
animals and trees was used to stabilize this degrading ecosystem. Trees created the
permanent structure that stabilized the soil and hydrologic budgets. Diverse crops
emphasizing perennials were employed to reduce risks from pests and weather variability.
Fertility depended on organic sources from animal manures and plant materials (Edwards
et al., 1990).
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Other significant importance of agroforestry includes the reduction of erosive of falling
raindrops (splash erosion) by tree litter and tree crowns. Trees also supply feed for livestock,
especially during the dry season when other sources of fodder are scarce. Production of fuel
wood (including charcoal), fencing and other construction materials is also possible. Wood
can be sold to generate cash income. Trees can produce a variety of food products for
domestic use or sale. Besides increasing total production of per unit areas of lands
agroforestry provide job opportunities and regular income.
One of the principles behind agroforestry is that of creating a multi-species plant community
which resembles the natural vegetation. Such a system can improve productivity in a
sustainable manner by having outputs that satisfy most of the farmer’s needs; at the same
time nutrient recycling is enhanced, soil erosion is prevented and soil moisture is conserved
(Beets, 1990).

2.7 Soil nutrient management
Nutrient cycling is the key to nutrient management in a sustainable agricultural system.
Cycling can be viewed in several levels. On a field level in a natural system nutrients move
from soil into plants and are returned to the soil via residue as plants die. Most of the
nutrients are conserved in the cycle, but inputs from the atmosphere and losses due to
erosion, leaching, denitrification, and ammonia volatilization must be considered.
Agricultural systems differ from natural systems because nutrients are removed from the
cycle in the harvested products (Figure 2). If the agricultural system is to continue, these
nutrients must be replaced (Edwards et al., 1990).
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Figure 1. Nutrient cycling in an agricultural system.
Source: Edwards, et al., 1990

In all agro-ecosystems losses have to be made good by management which aims to supply
in one form or another the correct volume of nutrients required to maintain or increase
productivity. Supply can either be from within and/or beyond the farm, in organic and/or
inorganic form, depending on the type of agro-ecosystems (Tivy, 1990). Future strategies
for increasing agricultural productivity will have to focus on using available nutrient
resources more efficiently, effectively and sustainably than in the past. Integrated
management of the nutrients needed for proper plant growth, together with effective crop,
water, soil and land management, will be critical for sustaining agriculture over the long
term. One of the many approach in soil nutrient management is Integrated Nutrient
Management (INM).
Integrated nutrient management (INM) is an approach that seeks to both increase
agricultural production and safeguard the environment for future generations. It is a
strategy that incorporates both organic and inorganic plant nutrients to attain higher crop
productivity, prevent soil degradation, and thereby help meet future food supply needs. It
relies on nutrient application and conservation, new technologies to increase nutrient
availability to plants, and dissemination of knowledge between farmers and researchers.
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Applying organic matter improves the soil structure, which in turn increases infiltration
and the amount of water the soil can hold. It also increases the nutrient level in the soil and
the activity of soil organisms. Organic matter can be added in various ways by recycling
crop residues, adding mulch or compost, working green manure in to the soil, or applying
manure either directly or allowing animals to graze on crop residues in a field (IIRR, 2002).

2.8 Soil and water conservation
Soil erosion has been intensively studied, and many technical solutions have been offered.
However, erosion control project tackling only the technical problems are seldom
successful, as the deeper causes of soil erosion often lie in socioeconomic and political
problems (Blaikie, 1985). Some promise is shown by integrated approaches, in which
erosion control is part of a broader attempt to improve the productivity of farming and to
conserve natural resources, and in which farmers are given the chance to participate in
local-level planning, technology development and natural resource management (Reijntjes
et al., 1992).
Soil and water conservation includes ways to protect the soil from the impact of raindrops,
prevent runoff that can cause erosion, increase the amount of water that seeps into the soil,
and increase the roughness of the surface to reduce the speed of runoff and wind.
Soil and water conservation practices can be divided into agronomic and mechanical
measures. Agronomic measures include crop, vegetation and tillage practices. Mechanical
measures entail moving larger amounts of earth or using stone or concrete to build (semi)
permanent structures such as terraces, bunds, and gully plugs (IIRR, 2002).
Generally, agronomic measures are preferable to mechanical measures because they are
cheaper and need less labour. Farmers also usually prefer them for the same reasons. If
used, mechanical measures should always supplement agronomic practices. Vegetation can
also be used to stabilize structures such as bunds, terraces and gully plugs. If they are
properly maintained, mechanical measures can become permanent features providing
benefits year after year with little further investment (IIRR, 2002).

18

There are many different types of conservation practices. The most suitable depends on
various factors including the local climate, the soil type, the length and steepness of the
slope and availability of labour, capital, draught power and implements.
Proper land husbandry aims at maintaining the land’s productivity through good
management of soil, water vegetation and animals. Well developed crops and other
vegetation protect the soil from erosion. Soil conservation measures are therefore
important components of sound land management practices.

2.9 Community based natural resources management (CBNRM)
Community based natural resources management is a process whereby local people and
communities organize themselves and play a central role in identifying their resources and
their development activities. It evolved from the participatory development paradigm
which sees people as both the means and end of the development process. As such,
CBNRM is often contraposed to the government centered top down approach wherein
government officials and agencies take on the lead role in formulating polices, choosing
appropriate management technologies and implementing natural resources management
programs. The community based approach rests on the premise that people who actually
use a given resources (www. cbcrmlearning. org).
The concept of CBNRM is related to a variety of terms, including participatory,
community, community-based, collaborative, joint and popular natural resource
management. These concepts are often used interchangeably, but may also be used with
the intention to emphasize specific characteristics of related approaches, where the focal
unit for joint natural resources management in the local community.
The CBNRM principle of equitable access to resources has served as a means for ensuring
livelihood security for local people whose lives depend upon the sustainable utilization of
local resources. CBNRM process have helped in ensuring local people’s access to natural
resources and have thus provided them with better opportunities for meeting their basic
needs and improving their livelihood options (www. plaas.org. za).
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2.10 The Sustainable rural livelihoods framework
Any consideration of land degradation must address the root causes of the degradation and
ultimately seek the ways in which the damaging activities can be reversed. Many rural
livelihoods depend on the natural environment and thus any permanent diminution in the
productivity of that environment will have adverse effect on the abilities of families/
household units and communities to support themselves. The factors that affect the
decision to degrade or conserve land are related to the resources available to the land user.
The Sustainable Rural Livelihoods (SRL) framework gives a useful means of organizing
the many types of information relating to land use, the production system and their
potential influence on land degradation. In particular, the framework can highlight
circumstances that make land degradation one possible outcome of future activities, or
where, a transfer of capital from one type to another may affect the potential for
degradation. The livelihoods of individuals, households and communities are also more or
less sensitive, and more or less resilient to changes or shocks. Shortage of one or more
types of capital may increase the risks of shocks and changes resulting in a higher
vulnerability to poverty (UNEP and GEF, 2004).
In general, individuals, households and communities have different access to each type of
capital. Lack of one category of capital may be compensated for by another. For example,
physical capital in the form of a plough may take the place of human capital where there is
a shortage of labour. One form of capital (cash) may be used to acquire human capital
(labour), physical capital (fertilizer) or natural capital (land or livestock). Similarly, social
capital, through group membership, may make it possible to draw on community labour at
harvest or other busy times (Stocking and Niamb, 2001).
Categories of capital assets
Five capitals are identified to categorize the different types of assets available to people.
These are financial capital, social capital, natural capital, human capital, and the physical
capital.
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The financial capital:- comprises access to cash (including remittance from migrants) or to
credit, which enable the land user to make choices about investment in natural, human or
other form of assets.
The social capital:- includes social relations such as access to or membership of networks,
societies, groups and cooperatives, relationships of trust, allegiances.
The Natural capital:- relates to the natural environment (topography, soil, water) and the
livestock, crops and other plants that together support livelihoods.
The human capital:- comprises the innate and learned skills of the land users to secure
their livelihoods.
The physical capital:- incorporates infrastructure, purchased goods and manufactured
items, such as tools, which are used to produce livelihoods (UNEP and GEF, 2004).

Figure 2. The sustainable Rural livelihood Framework
Source : UNEP and GEF, 2004.

The persistence of poverty in rural areas is often due to “poverty traps”, i.e. lack of
complementary assets and services resulting in “Poverty of opportunity”, whereby individuals
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are unable to take full advantage of the few assets/ capital to which they have access. The SRL
framework enables field assessors and local communities to note various positive and negative
elements of capital assets in relation to their potential influence on land degradation. It also
provides decision- makers with a better overview of linkages between policy making,
livelihood strategies and related impacts on land degradation. The SRL framework enables all
key stakeholders to address the barriers to sustainable land management that are common to
land management situations leading to land degradation (UNEP and GEF, 2004).
Table 2 illustrates how land degradation could be considered in conjunction with the capital
assets framework. It gives examples of how changes in the level of assets available to a
household may affect both land degradation and conservation. It is important to note that
increases in a particular capital assets do not automatically lead to less land degradation or
more conservation. There are many other factors, not least in the interaction with other capital
assets, which affect the outcome of changes in capital assets (Stocking and Niamb, 2001).
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Table 1. Illustration of the field assessment of capital assets

Capital

Examples of how land degradation and conservation might be affected by

Assets

Increasing Capital

Decreasing Capital

Natural

Extensification of farming onto larger areas of land
leads to poorer land management and more
degradation. Increased livestock numbers contribute
to additional land degradation.
More conservation undertaken if land is no longer a
limiting factor.

Physical

Labour-saving farming practices may enable more
time to be spent on conservation. Inappropriate
technologies may increase the risk of land
degradation.

Human

New techniques and skills may be applied to land
management practices, resulting in less degradation
and/or more conservation. New skills or education
enable family members to take off-farm
employment, reducing the labour available to
undertake farm work and increasing degradation.
New skills in farming enable better practice and
reduced land degradation.
Admission to a cooperative may provide access to
better information, technologies or community
labour to take action against land degradation.
Marriage may strengthen kin networks and foster
new relationships and allegiances which may be
called upon to supplement family labour for the
construction of conservations works.
Involvement in local politics increase the time spent
away from the farm, reducing labour availability for
construction and maintenance of conservation works,
resulting in more land degradation.

Intensification onto smaller units of land results in
more conservative practices and less degradation.
Greater production required off a smaller portion
of land leading to soil mining and degradation.
Reduced levels of livestock lead to less land
degradation. Greater efforts may be made to
conserve the remaining natural asset base.
Deteriorating local roads lead to reduced market
opportunities and lack of investment in land
management. Lack of spare parts for tractors mean
no maintenance of conservation structures,
breakage in storms, and severe degradation. Lack
of spare parts for tractors leads to a return to
animal traction, reducing compaction and
decreasing degradation.
Out-migration reduces demand from the land,
leading to less land degradation. Out-migration
reduces labour availability, leading to poor
farming, more degradation and less conservation.
AIDS/HIV kills active farm labour, causes land
abandonment and decreases land degradation.

Social

Financial

Disputes with neighbors may isolate a household
and make it difficult to access community labour
groups, for example to undertake planting,
harvesting or conservation works.
Divorce may affect the ability to draw on kin
networks at times of stress disputes with
neighbours may also reduce the time spent on
communal works, allowing the farmer to
concentrate on better land management practices.

Increased access to finance/ credit enables land users Sudden decrease or increase in income results in
to undertake expensive conservation works. plundering of natural assets or the diversion of
Increased access to finance/credit enables land users essential labour to meet essential expenditure.
to buy large 4WD tractor to plough much more Reduced availability of credit for fertilizers forces
extensively and deeply in all weathers, thereby farmers to rely on compost and manures, thereby
increasing land degradation.
reducing land degradation.
Increased remittances from urban-based family Reduced availability of credit for fertilizers leads
members allow farmers to divert attention from the to poorer crops, more erosion and increasing land
land and encourage poor standards of farming.
degradation.
Source: Stocking and Niamb, 2001
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3. MATERIALS AND METHODS
3.1 Description of the study area
3.1.1 Location and physiography
Dhabe Dongore catchment is located in Adama Wereda, East Shoa Zone of Oromia
Regional State, Ethiopia. It lies roughly in the periphery of the narrow section of the rift
valley that dissects the central high lands of the country. It is about 108 km south east of
Addis Ababa. Dhabe Dengore is located within 80 30N and 390 19 E. The altitude of the
study area ranges between 1500 m and 1600m above sea level.
The topography of study area is characterized by gently sloping to steep slopes, with
undulating mountains. Rills, gullies and dry river beds are common features of the study
area. The soil in the area is largely light brown and has sandy loam texture with high
infiltration rate. The soils on sloping and sparsely vegetated hills are heavily eroded due to
human activities and high intensity rainfall. This results in the formation of rills and gullies
and flooding on low lying areas at the base of the hills. The soils on the hill tops of the area
are rocky with poor agricultural potential. Most of the agricultural land is found and flat
and gentle slopes.
Dhabe Dongore catchment is located about 8 km East of Adama town. Two kebeles namely
Dongore Denku and Dhabe Soloke are found in the catchments that are selected as the
study sites. The reason for selecting these kebeles as a study sites is the distinct difference
in the management of land by farmers in the respective areas. Farmers in Dongore Denku
organized themselves to an association called Sulula Golba Guda (SGG) to rehabilitate and
use the degraded area for crop and livestock production since 2002. In Dhabe Soloke
however, farmers do not practice sustainable use and management of their land resources.
The study, thus aims to compare the impact of land management differences on agricultural
production and peoples livelihood in the study areas. The area of the whole catchment is
869 ha.Of this area Dhabe Soloke has 126 ha of cultivated land, 15 ha of grazing land, 33
ha of forest and 12 ha of settlement area. On the other hand, Dongore Denku has 571 ha of
cultivated land, 37 ha of grazing land, 47 ha of forest land and 28 ha of settlement area.

Legend
East Shoa Zone
Oromia Region

Legend
Dhabe Dongore
Catchment

Dhabe Dongore
Intermitent river

N

Boundary-study area

Figure 3. The study area.
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3.1.2 Climate
The annual average rainfall of the study area is between 600 mm to 700 mm, and its
distribution is erratic. The study area exhibits a bi-modal rainfall distribution. The main
rainy season, commonly known as “Meher”, extends from June to September and the short
rainy season, “Belg”, extends from February to May. Because of the little amount of rain
received in “Belg” season, and due to the sandy loam texture, with high infiltration rate of
the soil, farmers do not produce crops using the “Belg” rain. Rather, they depend on
“Meher” rain, which is unevenly distributed and erratic to produce variety of crops.
Recurrent drought is also common in the area.
The Mean Minimum and Maximum temperatures of Adama town and its environs is
presented on table 2.
Table 2. Mean Minimum and Maximum temperature of Adama /Nazareth/ town
Month
Mean
minimum
Mean
maximum

Jan

Feb

Mar

Apr

May June July

Aug

Sep

Oct

Nov

Dec

12.7 14.5 14.9 15.2 15.8 17.1 15.4 15.6 14.9 12.8 12.2 12.1
27.3 29.0 29.5 29.9 31.0 30.0 26.1 25.8 27.2 27.9 27.3 26.7

Source: NMSA of Adama Branch Office 2007.

The data on the above table shows the mean minimum and maximum temperature of Adama
town. Since the study area, Dhabe Dongore is located near Adama town about 6 to 7 km,
and at a similar altitudinal range, significant variation in temperature is not expected.
Similarly, the average rainfall of “Belg” and “Meher” season of Adama town is 199 mm and
615 mm respectively.

3.1.3 Vegetation
The natural vegetation is dominated by acacia woodland. However, as a result of human
interference, mainly conversion of the woodland to farmlands, clearing and cutting trees for
fuel wood construction and settlement purpose, the vegetation cover of the area is highly
decreased (World Vision, 2002). The remains of Acacia tortilis and Acacia albida, are

26

found scattered in farmlands within the study area indicate that the area has been covered by
these trees many years ago. Exotic tree species such as eucalyptus, cassia, and neem tree are
planted especially on homesteads and farm boundaries and structures.
The major trees and shrubs of the study areas are presented in Table 3.
Table 3. Major trees and shrubs
A. Indigenous
Amharic Name

Scientific Name

Local name

Girar

Acacia bussei

Hallo

Bedeno

Balanites aegyptiaca

Bedeno

Girar

Acacia albida

Gerbi

Sebansa

Acacia asak

Sebnsa

Kitkita

Dodonaea anguistifolia

Etacha

Dewni girar

Acacia tortilis

Tedecha

Wttie

Acacia lahai

Lafto

Kurkura

Ziziphus mauritiana

Kurakara

Bisana

Croton macrostachyus

Bekenisia

B. Exotics
Amharic Name

Scientific Name

Local name

Temenja Enchet

Grevillea robusta

Muka kewe

Lukina

Leucaena leucocephala

Lukina

Sesbania

Sesbania sesban

Sesb4\\ania

Kinin

Azadirachta indica

Neem

Shewshewe

Casuarina equisetifolia

Gatira

Yergib ater

Cajanus cagan

Atera simbra

Nech Bahirzaf

Eucalyptus globulus

Baharzafi adi

Kacha

Acacia saligna

Kacha

3.1.4 Population and socioeconomic features
Based on the information obtained from Adama Wereda Agriculture and Rural
Development Office, the total population of Dhabe Dongore is 2381 and the total
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household is 512. Average family size per household is 5 persons. The survey result
reveals that the average land holding per farm family is 1.25 ha and ranges between
1.75 ha and 3.25 ha.
Unlike Adama town, almost all people residing in the study area are Oromo ethnics and
the language spoken is Afan Oromo. A considerable number of the community also can
communicate in Amharic.
Agriculture is the primary occupation of the people residing in the study area. The
agriculture system is characterized mainly by grain crops that include teff, maize and
haricot bean as main sources of income. Livestock, cattle, equines and small stock are an
essential component of the farming system. Oxen are critical for ploughing, while small
stocks are often used as an income source.
Additional income derived from off farm sources is rare. Very few people are engaged as
daily labourers in a crusher. Landless farmers have opportunities to sell their labour
during peak seasons such as land tilling, weeding, harvesting, etc.
There are no transportation and health facilities in the study area. Farm products are
transported on donkey’s back and farmers have to walk along on foot all the way to the
nearby market, Adama town. All the health services are found in Adama town. Moreover,
potable water is a major problem for communities especially in Dongore Denku Kebele.
“Idir” is the strong rampantly found indigenous institution organized by the community to
be protected in times of death. Communities have created the system where individuals
contribute periodically in cash or kind, to be used when a member of household requires.
As such, “Idir” may be a useful institution to serve as models upon which to build
expanded savings and credit mechanisms (World Vision, 2002).
The community also has a tradition of “Jiggi” or “Debo” system that enable them to bring
together labour force from the people in the community when activities such as land
tilling, weeding, harvesting etc. require more labour force beyond the capacity of the
family. Jiggi or Debo system is a useful potential that could be utilized and enhanced in
the management of land resources.
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3.2 Study design
The required data for the study was collected from Dongore Denku and Dhabe soloke
sites, within the catchment. The two kebeles were formerly under one Peasant Association.
But since 2007 Dhabe soloke was included to Adama town administration and currently
they are administered independently separately within the same catchment.
Various data collection methods were used to generate relevant data. A semi-structured
questionnaire and open ended interviews were used to collect data from households and
focus groups and experts working in governmental and non governmental organizations
respectively. In the biophysical survey a check-list was used in field observation. Gullies
were quantified and soil physico chemical parameters were analyzed.

3.2.1 Socioeconomic survey
A semi structured questionnaire was used to collect data from the households of Dhabe
soloke and the association of Sulula Golba Guda (SGG) Dongore Denku. The total number
of population and total number of households of the two sites were obtained from the list of
the households from Adama Wereda Agriculture and Rural Development Office. The
number of sample households to be included for collecting the data, were determined using
the table developed by Carvaliho, (1984), as cited in Zelalem, (2005). Accordingly, 20 and
50 households from members of SGG in Dongore Denku and Dhabe Soloke were selected
randonmly. Focus group discussion was also used to collect data on the perception of
farmers on land resources and land management practices and associated problems. A
schedule that include issues, such as problem of land degradation, challenges of land
resources management practices, sustainability of agriculture, among others were used in
the focus group discussion.

3.2.2 Biophysical survey
3.2.2.1 Field observation
The field survey was made in a position that allows to capture greatest diversity or
ecosystems and land use, extent of degradation of land resources including farmlands,
grazing lands and forests, and current land management practices etc. within the study
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sites. Problems of land degradation, and land management practices and indicators of land
degradation were carefully observed and recorded.
3.2.2.2 Gully quantification
Gullies are used as indicators of physical land degradation. Thus gullies that cross
cultivated lands and / or that cut part of it are considered in both cases. Measurement was
taken from 60 hectares and 85 hectares of cultivated land of members of SGG and farmers
of Dhabe Soloke respectively. 5 per cent of the area of the cultivated land was selected for
the sample in each study site. Thus, approximately, 3 and 4 sample plots each having an
area of 1 hectare (100 m by 100 m) were used to quantify gully erosion.
Length, depth, width at tip and base of gullies within the sample plots in each site were
measured. Gully volume, surface areas, and volume of soil loss in hectare basis were
computed using the formula adopted by Stocking and Murnaghan (2001).
3.2.2.3 Soil sampling
The conversion of forest land to croplands, deforestation, overgrazing and improper land
management practices have exacerbated problems of land degradation in the study areas.
There are distinct differences in land management practices among farmers in each
community. Poor land management practices are common in Dhabe Soloke. But, a group
of farmers in Dongore Denku formed an association, locally called association of “Sulula
Golba Guda” (SGG) to mean literally, association of the “catchment of the main
watershed”, to manage their land resources in an integrated manner.
5 maize fields and 3 homestead farms were selected to collect composite soil samples in
each study site. The sample collection targeted on crop fields and homesteads that differ in
soil nutrient management, soil and water conservation, and other agronomic practices.
Composite soil samples with five replication from Dhabe Soloke were collected from
maize fields that did not incorporate compost or manure, where intercropping, agroforestry
and other soil and water conservation management is not practiced. But, composite soil
samples from Dongore Denku were collected from composted or manured maize fields,
intercropped maize fields with other leguminous crops, and where other cropland
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management is practiced. Soil samples from homesteads were collected in the same
procedure. Samples were collected from each selected site by making grids and from a
marked point at a radius of 25 meters apart at five points each at a depth of 20 cm. soils
samples collected were composited, packed in plastic bags, and tagged with codes.
The Parameters analyzed were organic matter content, Cation Exchange Capacity (CEC),
nitrogen, soluble phosphorus, available potassium and exchangeable cations. Soil bulk
density was analyzed for the physical characteristics.
Soil Physico-chemical analysis
To analyze the organic matter content of the collected soil samples were determined using
the Walkley – Black oxidation method (Brady, 1985). Exchangeable cations and CEC were
determined following the methods outlined by Rhoades (1982). The method used for
determination of potassium was using the procedure of Morgan’s solutions and K in the
extract is measured by flame photometer. Nitrogen was determined following the kjeldahi
procedure based on the principle that organic matter is oxidized by treating soil with
concentrated sulfuric acid. Nitrogen in the organic nitrogenous compounds being converted
into ammounium sulfate during the oxidation. Phosphate in the extract is determined
colorimetricallay after treating it with ammonium. Molybdate, sulfuric acid reagent with
asocorbic acid as reducing agent.
To measure bulk density, a core sampling methods was used, using a coring cylinder of a
thin walled stainless steel, chambered on the outer rim of one end to give a cutting edge.
Bulk density was calculated using the formula:
B.D = Weight of sample (gm)
Volume of sample (cm3)

3.2.3 Data analysis
In the analysis of comparisons of mean difference of soil physical and chemical parameters
including OM%, CEC, sum of cations, available K, nitrogen %, available P and bulk
density were computed and analyzed using t-test in a computer software program, SPSS.
Comparisons of mean income differences and crop residue collection and management

31

were analyzed by a t- test using the same software. Excel software was used to analyze
frequencies and percentiles. Gully volume, surface area , and volume of soil loss in tons in
a hectare basis was computed using simple mathematical formula adopted by Stocking and
Niamb (2001).
Percentiles, frequencies, summarized tables and graphical presentations, and descriptive
analysis were used in the analysis of socioeconomic surveys and some aspects of
biophysical survey including observation of extent of land degradation, deforestation, and
land management practices.
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4. RESULTS AND DISCUSSION
The following section discusses the major finding of the study based on the analysis of data
generated from socioeconomic and biophysical survey in the study sites.

4.1 Farmers’ perception of soil erosion
Soil erosion is a common problem in both study areas. Farmers in Dhabe Soloke and
members of SGG in Dongore Denku believe that they face problem of soil erosion in their
farmland , grazing land, and forest. They infer the presence of soil erosion by rills and
gullies, sheet erosion, and pedestals in their surroundings (Table 4).
Table 4. Indicators of the presence of soil erosion as perceived by farmers

Gullies

39.13

Farmers in
Dhabe Soloke
(% total)
34.89

Rills

34.78

32.56

Sheet erosion

15.17

27.90

Pedestals

10.82

4.65

100

100.00

Farmers Perception on erosion

Total

SGG in Dangore
Denku (% total)

The measures taken to mitigate problems of soil erosion are different in the study areas. For
instance, on the biophysical survey it is observed that, land covered by gully system is totally
lost for production purpose in Dhabe Soloke due to the absence of gully control and
rehabilitation measures by the community. Where as members of SGG take various measures
to reduce the concentration and total amount of runoff from the catchment through proper
conservation measures to control gullies. Checkdams, gabions, artificial waterways, SS dams,
etc. are used to control and rehabilitate gullies. Cutoff drains are used to divert run-off away
from gullies. Gully heads, sides, and floor are protected by biological and physical structures.
Due to such conservation measures a number of gullies are rehabilitated and are still being
rehabilitated. Moreover, farmers plant multipurpose trees on terraces and on farm boundaries
that could be used to stabilize terraces and to control soil erosion besides other ecological and

economic benefits. Farmers in Dhabe Soloke however, use simple structures such as soil
bunds in their crop fields.

Gullies formed inside farmlands are neither controlled nor

rehabilitated. Deeper and wider gullies, rills, and other features of land degradation are
observed without any protection and rehabilitation measures. This was due to lack of
awareness of farmers on problems of land degradation, lack of knowledge and skill to adapt
land management technologies and absence of intervention measures by government and non
governmental organizations.
Field observations indicate that soil conservation measures using physical structures such as
terraces, soil bunds, stone bunds and check dams are very less in Dhabe Soloke, as compared
to members of SGG. The lesser the effort made by the community in Dhabe Soloke to
mitigate the prevailing problems of soil erosion, the higher will be the degradation of soil
which in turn further aggravates problems of land degradation.
The survey results confirm that farmlands that are currently owned by members of SGG in
Dongore Denku were severely degraded. Gullies, rills, stony areas and exposed roots were
common features of the area. Moreover, the farmland was unproductive to the extent that
many farmers migrated to other areas to search for an alternative means of livelihood.

4.2 Farmers’ perception on deforestation
Deforestation is the other major problem in study sites. The main cause of deforestation is
conversion of forest to farmland as reported by 39.5 and 36.4 per cent of the respondents of
SGG members in Dongore Denku and farmers in Dhabe Soloke respectively. Other causes of
deforestation include indiscriminate cutting of trees for fuel wood, making charcoal and
construction purpose in that order (Table 5).
Table 5. Causes of deforestation as perceived by farmers
Farmers’ Perception on causes of
deforestation
Conversion of forest to farmland
Fuel wood and charcoal production
Construction of house
Total

SGG (Dongore Denku)

Dhabe Soloke

Frequency

Per cent(%)

Frequency

Per cent(%)

15
12
11
38

39.5
31.6
29.9
100

40
35
35
110

36.4
31.8
31.8
100
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It was inferred that respondents of Dongore Denku and Dhabe Soloke perceived that land
degradation was due to deforestation. It was interesting to note that there is a common
perception of land degradation due to deforestation affecting ecosystem from both of the
communities. Other effects of deforestation perceived by farmers in both cases include the

Respondents in %

creation of gullies and rills, loss of habitat and increased runoff (Figure 4).
100
90
80
70
60
50
40
30
20
10
0

(SGG) Dongore
Denku
Dhabe Soloke

Causes land
degradation

Loss of
habitat

Gullies

Run off
increased

Fragmented
land

Effects of deforestation

Figure 4. The perception of farmers on the effects of deforestation in the study areas.

According to the key informants and visual observation, both the study areas were covered by
dense acacia forest before 30-40 years. Remnants of few acacia tree species are seen scattered
in farmlands and hill sides. This indicates that, as the population increased over time, the
intensity of conversion of virgin forest to farmlands, grazing land and settlement increased. As
a consequence, fragmentation of land resources, and availability of farmland is decreasing and
steep slopes and hill sides are cultivated.

4.3 Measures taken by farmers to solve problems of deforestation
Based on the information obtained from all data sources (questionnaire, focus group
discussion, informal interview) there is no involvement of community in forest conservation
activities in Dhabe Soloke. On the other hand, the same data sources reveal that members of
SGG in Dongore Denku voluntarily participate in the sustainable management of the forest in
their community. They guard the forest against people and animals. In addition, the
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community participate in making hillside terraces, afforestation of bare lands and reforestation
activities.
Members of SGG also prepare microbasins for tree planting in the reforestation and
afforestation activities. Besides afforestation and reforestation activites they improve degraded
vegetation by area closure that also helps in soil and water conservation. Thus, they are
reducing the pressure by human and that of animals; and are practing sustainable utilization of
forest. The forest in Dhabe Soloke is managed by the government. But, people cut trees
illegally for charcoal making and for fuel wood. Moreover, voluntary afforestation and
reforestation activities and other conservation measures are not practiced in Dhabe Soloke.
The misuse and/or mismanagement of forest in Dhabe Soloke has aggravated the further
problem of deforestation resulting to land degradation.

4.4 Problems of soil fertility loss
Losses of nutrients from the agro-ecosystem as a result of crop and/or livestock removal
inevitably constitute a continued heavy drain on the soil pool of available nutrients. Naturally
a large fraction of the nutrients consumed by animal do not leave the cycle because they are
returned to the soil in manure. A major portion of plant nutrients ingested by ruminants is
returned to the soil via feaces and urine. Mott (1974), reported that of the plant nitrogen and
minerals consumed by grazing, lactating cows and finishing lambs, 75 and 95 per cent of the
nitrogen and 90 and 96 per cent of the minerals were returned to the soil.
Among the many factors that causes problems of soil nutrient management in both study areas
is an open nutrient cycle. An open nutrient cycle is caused as a result of energy consumption
crisis that prevail in the respective study areas. Approximately a large portion of the residents
in both study areas are directly depending on biomass fuels for their energy source. The use of
these energy sources (fuel wood, dry dung, crop residues, etc.) has intensified problems of
nutrient management and thereby land degradation process in many ways. Nutrients which
would have been added back to the soil as nutrient through decomposition are constantly
exported out of the system. Not only cow dung but also crop residues are mined out of the
agro-ecosystem, which would have been used to replenish nutrient losses through
decomposition if left on the field. Cultivated crop residue is an important source of organic
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matter in the soil and contains significant quantities of nutrients. Crop residues if returned to
the soil are a source of available nutrients or if removed from the soil can be a drain on the
nutrients supply (Edwards et al., 1990). Figure 5 illustrates, the extent of the use of crop
residues for fuel and other purposes and the consequent removal of nutrient in both study
areas.

(SGG) Dongore Denku

85

Dhabe Soloke

70

100

100

Livestock feed

Livestock feed

Fuel

Fuel

Thatching roof

Thatching roof
25

Fence

Fence

For sale

30
15

For sale
15
95

55

Figure 5. Use of crop residues for fuel and other purposes

Dung cakes and crop residues are sold to the nearby residents of Adama town to be used as
fuel source. Using crop residue for animal feed is also a major source of nutrient removal.
Nearly 100 per cent of respondents in both study areas use crop residues for animal feed in dry
seasons (Figure 6).
In general, the study indicates that the continuous mining of nutrients through cultivated
plants, animals, crop residues, and dung is exacerbating problem of nutrient cycling in both
agro-ecosystems, and as a consequence the degradation of the fertility of the soil. However,
members of SGG in Dongore Denku are practicing compositing and other mechanisms of
nutrient cycling while farmers in Dhabe Soloke do not use the same practices.
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Figure 6. Stubble grazing

4.5 Soil nutrient and organic matter management
Soil nutrient losses are obvious as long as there is severe land degradation. Soil erosion
removes important nutrients through water and wind erosion. Respondents of both study sites
were asked how they know a decline in soil nutrients of their farmland . The study infers that
90 per cent and 98 per cent of the respondents of members of SGG in Dongore Denku and
Dhabe Soloke respectively agree that a reduction of crop yield as a main indicator of decline
in soil nutrients. Moreover, inferior grain quality, yellowing of leaves of crops were also
perceived by farmers as indicators of decline in soil nutrients.
Virtually all farmers claim that declining soil fertility has remained as an important production
constraint over a long period. The causes may vary from soil erosion and degradation, poor
land husbandry and nutrient management practices to natural phenomena such as recurrent
drought.
A great majority of farmers in SGG use more of the dung for manuring and composting
besides its use as a fuel source. Dung is used as a composting material mixed with twigs,
leaves, household wastes, etc. Household fuel demand is often compensated by wood and
branches from agorforestry in crop fields, farm boundaries and homestead farms.
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4.6 Farmers’ coping strategies of soil nutrient losses
4.6.1 Application of inorganic fertilizers and agronomic practices
Farmers in both study areas have mechanisms to cope with soil nutrient loses in farmlands.
Management of nutrient loses is highly differentiated with different sites receiving different
levels of input and attention. Farmers plant maize on “golba” soil literally to mean “fat”, a soil
that is more fertile than teff field. “Golba” soil is a soil deposited by runoff on plain field
from the upland of the catchment. Farmers do not plant teff on “golba” soil to avoid the risk of
lodging. Maize and haricot bean require less soil nutrient management practices.
Application of inorganic fertilizer especially in teff field is a common management practice in
both study areas. Other commonly used agronomic practice by each farming community is
crop rotation usually maize with haricot bean for the purpose of the nitrogen fixing ability of
the later. While intercropping is more frequently practiced by greater than 95 per cent of the
respondents of SGG in Dongore Denku, all of the respondents in Dhabe Soloke do not
practice intercropping. Fallowing is not practiced by either of the farming communities due to
the scarcity of croplands. Very few respondents 20 and 15 per cent

of the association

members and farmers in Dhabe Soloke use green manuring in soil fertility management
respectively.

Figure 7. Teff and maize fields

Members of SGG are aware of the benefits of intercropping and apply the system as a means
of soil nutrient management. The system of intercropping permits the utilization of crop
species in their resource requirement including light, water, and nutrients. Intercropped plants
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with different water and nutrient requirement and different rooting patterns may utilize
available resources more fully. Figure 8 illustrates soil nutrient and organic matter
management practices in the study areas.
Combination of crops that differ in the timing of nutrient uptake may minimize the potential
for nutrient losses through leaching. Plants with deeper rooting patterns may transport
nutrients from lower soil horizons to the surface for use by other crops that would not
otherwise be able to access them (Mott, 1984).
In view of the mentioned literature support of the benefits of intercropping, it can be
concluded that members of SGG gain a better advantage in soil nutrient management than the
farmers of Dhabe Soloke. The other advantage farmers achieve from intercropping is the
increased yield per unit area over that is gained from a single stand crop grown on the same
area of land. Moreover, intercropping greatly reduces the need for external nitrogen inputs. In
contrast, farmers in Dhabe Soloke do not practice intercropping to mange soil nutrients due to
the lack of knowledge and wrong perception that intercropping requires more labour, time and
additional management activities.
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Figure 8. Soil nutrient and organic matter management in the study areas.

4.6.2 Use of compost and manure to maintain soil fertility
The farming communities in both study areas have different practices in the use of compost
and manure to maintain soil fertility and organic matter. Despite limited production of manure
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due to decreasing livestock holdings per household in both study areas, only 15 per cent of
the surveyed respondents in Dhabe Soloke use manure to maintain fertility of the soil. In the
focus group discussion, it was known that lack of knowledge about the benefits of compost
and lack of knowledge and skill on its production have become the major problem for not
using compost in Dhabe Soloke. About 50 per cent of the respondents agree that shortage of
raw materials including dung is another problem for not using compost in soil fertility
management.
All members of SGG in Dongore Denku on the other hand have different experience on the
use of manure and compost. Dried feaces of goats, sheep, donkey and chicken are collected
and spread mainly on teff and maize fields. The farmers have knowledge and skill of
producing compost using household wastes, leaves and litters of multipurpose trees and
weeds. In addition, farmers in the association recognize the benefits of compost other than
maintaining soil fertility such as improving structure and water holding capacity of the soil.
In general unlike farmers in Dhabe Soloke, members of SGG in Dongore Denku are able to
maintain soil organic matter and the fertility of cultivated lands, by using compost produced
from various organic sources. Compost provides multiple benefits by improving the chemical,
physical and biological properties of the soil.
When used in sufficient amounts, compost has both an immediate and long-term positive
impact on soil properties. Compost products provide a more stabilized form of organic matter
than raw wastes and can improve such physical properties as water holding capacity. Water
infiltration, water content, aeration and rooting depth, compost products also decrease soil
crusting, bulk density, runoff and erosion. The chemical properties of soils that have been
treated with compost are often improved, as well, as are soil biological activities.
Results of the soil sample analysis indicate that improved organic matter content and other
soil chemical properties are achieved in the cultivated lands of members of SGG in Dongore
Denku as compared to cultivated lands of Dhabe Soloke from where soil samples are
independently taken respectively (section 4.11). Many literature provide similar justification
about the benefits of appropriate use of compost.
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The activity of soil microorganisms is affected by compost application. Microorganisms play
an important role in decomposition of soil organic matter, which lead to formation of humus
and available plant nutrients. An increase in soil organic matter content through compost
application can promote root activity, as specific fungi function symbiotically with roots,
assisting them in the extraction of nutrients from soils.
In general it can be concluded that the practice of application of compost has improved the
organic matter content and other chemical and physical characteristics of the soil and as a
result improved the fertility of the farmland of members of SGG in Dongore Denku. In
contrast due to lack of awareness of the benefits of compost and knowledge and skill about its
preparation from organic sources, analyzed soil samples in Dhabe Soloke have indicated
lesser organic matter content, that can contribute to lower fertility and other chemical and
physical characteristics of the soil.
Table 6. Farmers’ experience on the use of compost in Dhabe Soloke
Problems of compost making

Frequency

Per cent (%)

i. Lack of knowledge and skill

25

50

ii. Perference to artificial fertilizer

15

30

iii. Shortage of composting materials

10

20

50

100

Total

4.7 Crop and livestock production
4.7.1 Crop production
Other factors remaining optimum, successful crop production requires appropriate land
management practices. A decline in crop production might be an obvious phenomena
when land is degraded as a result of inappropriate land management practices. Farmers in
both study areas use decline in yield among others as an indicator of land degradation.
The survey results indicate that there is a significant difference in the decline of yield
between the study areas. Only 10 per cent of the surveyed farmers of SGG responded
“yes”, where as 76 per cent of the farmers in Dhabe Soloke responded “Yes” for the same
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question asked whether they faced a decline in yield in their respective crop fields. The
significant difference in yield decline is attributed to the difference in land management
practices to secure favourable crop production. Moreover, significant percentage of
surveyed households (75 per cent ) in Dhabe Soloke believe that, the decline in the
fertility of their crop land to be as one of the most important reason for the reduction of
yield (Figure 9).

Yield Decline in Dongore (SGG)

Yield Decline in Dabe Soloke

10
24

Yes

Yes

No

No

76

90

Figure 9. yield decline in the study areas

Managing Organic matter, soil moisture management and erosion control, optimizing
nutrient availability and incorporating inorganic fertilizer is virtually practiced by more
than 76 per cent of farmers of SGG in Dongore Denku. In contrast, no more than erosion
control and application of inorganic fertilizer is frequently practiced by farmers in Dhabe
Soloke.
In crop production, crop residues have multiple benefits in the farming system of both
study areas. They are used for animal feed, fuel, thatching roof, fencing and an income
source for households. However, the agronomic practices utilized in the collection and/or
management of crop residues can affect the quality of the soil. Both communities in the
study areas collect crop residues by cutting with sickles and the roots remain intact in the
field. Teff straws are immediately grazed and trampled by animals. The result of the study
indicated that 44 per cent of surveyed farmers in Dhabe Soloke responded that maize
stalks are uprooted by women and children when other fuel sources are scarce; where as
this practice is uncommon by SGG members in Dongore Denku.
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Uprooting of maize stalk exposes the soil to erosive forces, and thus is a poor agronomic
practice. Crop residues if remained on the field serve as a powerful deterrent to erosion
and strong stimulant to rainfall absorption. Moreover, on most farms crop residues are
important sources of soil organic matter.
Comparison of means were also used to analyze the difference in the extent of uses of
main sources of fuel for household using t-test (Table 7).
Table 7. Group statistics of main fuel sources for households of the study areas
Respondants
Wood

Cow dung

Crop residues

N

Mean

Std. error mean

SGG members

20

1.00

.000

Farmers in Dhabe Soloke

50

1.00

.000

SGG members

20

.45

.050

Farmers in Dhabe Soloke

48

.98

.021

SGG members

20

.70

.065

Farmers in Dhabe Soloke

50

.95

.050

Table 8. t- test of mean differences of main fuel sources for households
T

Df

Sig. (2. tailed)

Std. Error

.524

Mean
diff
-.029

Cow dung

-.641

68

Crop residues

2.303

68

.024

.250

.109

.046

The t-test p- value, .024 at 0.05 level of significance showed that there is a significant
difference in the use of crop residues by the households of both communities. This
indicates that crop residues are intensively utilized for fuel and other purposes by
households of in Dhabe Soloke as compared to the households of members of SGG.
Hence, it signifies an increased mining of nutrients through crop residues out of the
agro-ecosystem. Moreover, the practice of uprooting crop residues for fuel use aggravates
the problem of soil erosion and thus soil loss by wind in the dry seasons.
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With regard to soil and water conservation measures only 10 per cent of respondents in
Dhabe Soloke integrate water conservation and water harvesting practices in their crop
lands; where as 80 per cent respondents of SGG use various means of soil and water
conservation practices in their crop farm including ridging and tied ridging, and stubble
mulching among others.
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Figure 10. Practice of crop residues collection by households

4.7.2 Livestock production
Livestock are an integral components of the farming system in each community. They
comprise cattle, sheep, goat and equines. Cattle are kept for draught purposes, milk and
milk products and as a store of wealth. Average livestock holding of the surveyed
households in both study areas are shown on Table 9. Equines are the most beneficial
animals for households as they are used to transport farm products, crop residues, and
other services such as carrying water for domestic use.
Table 9. Average household livestock holdings in the study areas.
Cattle

Equines

Sheep

Goat

Chickens

Dongore Denku

5

3

3

2

3

Dhabe Soloke

4

2

2

3

4
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Based on the responses of farmers from the sampled households, shortage of animal feed
and shortage of grazing area are common problems in livestock production in both study
sites.
To alleviate problems of shortage of animals feed, members of SGG have developed three
kinds of grazing systems. First, a hillside area with little vegetation cover is selected and is
protected to allow grass to grow. After the growth of grass, members of the association are
allowed to graze their animals for a certain period of time, and the area is left protected to
allow grass to regrow for the next grazing. Second, in the dry seasons animals are used to
graze in farmlands on crop residues, hay, maize stalk and other feed sources. Third,
farmers use cut and carry system of grass, twigs and leaves grown on structures, farm
boundaries, and area closure. In Dhabe Soloke however, farmers use thinned maize plant,
weeds, and crop residues to feed animals. Closed area for the purpose of grazing is not
available and growing multipurpose trees that can be used for cut and carry system and/ or
other ecological benefits is not practiced by farmers in Dhabe Soloke (Figure 11).

Figure 11. Area closure versus degraded area

4.8 Improvement on grazing land
Communities in Dhabe Soloke do not participate in the management of grazing lands.
Grazing land in Dhabe Soloke is shared usually between 5 to 6 people and individuals graze
their livestock without protection or conservation measures. In contrast, members of SGG
directly involve in the management of communal grazing land. They practice area closure
and allow livestock to graze for a limited number of days. The objective of this system of
controlled grazing is to avoid overgrazing and to allow vegetative cover to remain during the
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season when erosivity is greatest. In addition, farmers feed livestock by a cut and carry
system from the agroforestry and area closure that greatly reduce problems of animal feed.
The members of SGG have established a by-law that assist to rehabilitate degraded lands
and grazing area. In Dhabe Soloke however, either controlled grazing or cut and carry
system by planting multipurpose trees or by a system of area closure is not practiced. This
situation aggravates the overgrazing of the grazing land leading to further land degradation.

4.9 Introduction of agroforestry system
The integration of trees in a farming system can improve the use of natural resources on a
sustainable basis. This basic idea is well understood by members of SGG, and 95 per cent
of the respondents integrate trees in their crop fields and farm boundaries. On the other
hand, all respondents in Dhabe Soloke do not incorporate trees in their farmland except
few farmers those integrate trees in their homesteads.
According to the respondents members of SGG multipurpose trees are used for soil fertility
management, fuel wood, animal feed, and protection of erosion. Some multipurpose tree
species are also used to stabilize physical structures such as fanaya juu terraces. Moreover,
tree leaves and small branches are used as a raw material in the production of compost by
members of SGG.
As with multiple cropping the ecological benefits of agroforestry include increased use of
environmental resources, suppression of weeds, maintenance of soil fertility and stability,
and reduction of pest problems (Tivy, 1990). In view of this, members of SGG are gaining
economic as well as ecological benefits from the agroforestry. In the biophysical survey
grevilia, leucaena, sesbania, moringa and pigeon pea are observed grown on crop fields of
members of SGG in Dongore Denku especially on terraces and farm boundaries. These
species are used to stabilize terraces and also selected for nitrogen fixing ability. Perrenial
fruit crops such as mango and guava are also planted in the fields of members of SGG. In
contrast, farmers in Dhabe Soloke do not integrate multipurpose trees in their farmlands due
to their perception that trees in agroforestry occupy land that could otherwise be used for
crop production. However, very few innovative farmers grow fruit and vegetables in their
homestead to be used for home consumption and income (Annex 3 and 4).
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Figure 12. Agroforestry in SGG (Dongore Denku).

4.10 Summary of focus group discussion (FGD)
In the focus group discussion issues that underpin around the concepts of land resources, the
interaction between human and land resources, problems and causes of land degradation,
land resources management, sustainable agriculture, etc. were discussed.
Participants in FGD have common view and perception on the concepts of land resources and
on the interaction between human and land resources. Participants of Dhabe Soloke and
Dongore Denku describe land resources as physical and biological entity that include
farmland , grazing land, forest, mountains, and vegetation from which human, domestic and
wild animals sustain their lives. As of the interaction between human and land resources,
they viewed that human beings obtain benefits from land such as food, feed, fibre, wood for
fuel and construction purposes. They also recognized that land provides sites for construction
of houses and for other development activities. Meanwhile, they believe that the impact of
human activity is degrading land resources.
Deforestation due to increased demand for fuel wood, construction, conversions of forest
land to farmland, over grazing and continuous cultivation are identified as the major
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proximate causes of land degradation in the context of both communities. The exposure of
land to erosive forces due to the above mentioned activities exacerbate the deterioration of
the quality of the land. As a result of this participants recognized that, farmlands, grazing
lands and forest have lost their productivity. Problems of population pressure were also
believed to be as an underlying cause of land degradation during the discussion. Shortage of
land is common in both communities. The growth of population is exacerbating the situation.
An adult son usually above the age of eighteen shares land from his father to farm the land
for his own. Thus land is fragmented and farmers are compelled to cultivate on hillsides and
steep slopes.
It was known that, integration of crop and livestock production is a common practice by
members of SGG. Even though many households use dung and crop residues as a household
fuel source, most farmers keep some dung to be used as a composting material mixed with
litter, weeds, and other household wastes. This is because that members in the community
based organization are well aware about the benefits of compost for soil fertility
management, improving soil structure and water holding capacity of the soil.
Regarding the issue on whether communities have managed their land resources properly,
members of SGG in Dongore Denku believe that, they have changed the most severly
degraded land to a useful productive land. The current farmland owned by members of SGG
was previously full of gullies, stony, and difficult to plow. Simply it was a bad land. Initiated
by the advice and technical support of experts of Adama Wereda Agricultural and Rural
Development Office, the farmers organized themselves and started community based natural
resources management activity. The activities include: gully control, terracing and planting
multipurpose trees on structures and farm boundaries for stabilizing structures and
conserving soil and moisture. Using indigenous knowledge and integrating traditional and
modern technique of land management, the once unproductive land is changed to a more
productive land.
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a) Gully control using gabion

b) Rehabilitated gully

Figure 13. Conservation measures by SGG (Dongore Denku).

Focus group participants of Dhabe Soloke admit that the community does not manage the
land resources properly. Most farmers are reluctant to mange their lands and even cut trees
for sale as a means of livelihood. Despite severe land degradation in the area, land
management activities such as gully control and rehabilitation, agroforestry, intercropping,
etc. are not practiced. Among the many factors, that did not allow good land management
practices in Dhabe Soloke are lack of farmers awareness about land management practices
and lack of proper means of intervention by governmental and non governmental
organizations.

Despite significant difference in land management practices participants of focus group
discussion of both communities have a common perception on how to bring about
sustainable agriculture in their respective communities. They believe that protecting the land
from erosive forces, reforestation and afforestation activities and managing grazing land
properly can lead to sustainable agriculture. Participants also agreed that transferring
appropriate knowledge and skill of land resource management to the present and the next
generation assists to achieve the goal of sustainable agriculture.
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Discussion

Discussion

Figure14. Focus group discussion in the study areas

4.11 Impacts of land management on chemical and physical properties of soil
4.11.1 Impacts on soil chemical properties
To determine whether there are variations in the chemical and physical properties of soils
between the two study sites due to the difference in management practices, laboratory analysis
of soil samples was made. The chemical parameters analyzed were organic matter (%), cation
exchange capacity, exchangeable cations, nitrogen (%), available P and available K. The data
from the laboratory was analyzed and a t-test was used to compare the means at 95 per cent
confidence interval. Results of laboratory analysis of soil samples and statistical computations
for the above mentioned chemical parameters are indicated below (Table 10).
Table 10. Soil chemical properties of SGG (Dongore Denku) and Dhabe Soloke
Soil parameter
Organic matter content (%)
CEC (meq/100 gm of soil)
Sum of cations (meq/100gm of soil)

Nitrogen %
Available P (mg P2O5/kg soil)
Available K (mg K2 o/kg soil)

SGG (Dongore Denku)

3.12 + 0.10
22.62 + 0.38
17.64 + 0.45
0.11 + 1.53
48.6800 + 15.49
1064.51 + 33.40
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Dhabe Soloke
1.50 + 9.03
20.94 + 48
15.31 + 0.26
0.14 + 2.00
13.880 + 2.100
670.3180 + 133.64

A t- test was used to determine whether there exisisted statistically significant difference between
the means of the analyzed parameters. The result of the t-test revealed that soil samples collected
from the study sites showed significant difference for some of the soil parameters. Soil samples
collected from fields of members SGG in Dongore Denku showed significant differences in
organic matter (%), sum of cations, CEC, and available K. Organic matter (%), sum of cations are
significantly different (P= .001) and (P=.002) at significance level (∂) of 0.05. Similarly CEC and
available K showed significant difference (P= .027) and (P=.021) respectively at the same
significance level.
Table 11. Summary of t-test of mean differences in soil chemical properties

.002*

Mean
difference
2.3300

Std. error
difference
.5231

8

.027*

1.6800

.6239

4.826

8

.001*

.8180

.1695

Nitrogen (%)

1.556

8

.158

-2.400DE.02

1.543E.02

Available P

2.225

8

.057

34.8000

15.6375

Available K

2.862

8

.021*

394.1960

137.7566

t

Df

Sig(2.tailed)

Sum of cations

4.454

8

CEC

2.693

Organic carbon (%)

* P values that are significantly different at 0.05 level of significance
The result of the t-test indicated that OM%, CEC, sum of cations, and available K, showed
significant differences at 0.05 level of significance.
OM%, CEC, and sum of Cations
The result of the t-test indicates that soil samples from farm fields of SGG in Dongore Denku
showed more organic matter content, CEC, and sum of cations than soil samples analyzed
from farm fields of Dhabe Soloke.
The increased level of organic matter in the farm fields of SGG in Dongore Denku is
attributed to a better management of the cropland using compost that is produced from dung,
crop residues, plant litter and household organic wastes. Thus, the incorporation of compost,
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farmyard manure, and decomposed tree litters has contributed to an enhanced level of organic
matter content of the soil in farm fields of members of SGG.
Cation Exchange Capacity (CEC) is the sum total of exchangeable cations that the soil can
absorb. CEC is important in retaining nutrients against leaching by irrigation water or rainfall.
Sandy soils tend to show the greatest increase in CEC by compost application. Since the soils
in the study areas, are sandy loam in texture the addition of compost might have contributed to
the increase in CEC and the soil can hold water or many cation nutrients and plants therefore
grow well.
Some reports also indicate that CEC increases as soil organic matter and clay content
increases. The significant difference that is resulted in the sum of cations is due to the law
amount of leaching that resulted from the increased organic matter and CEC in the soils of
crop fields of members of SGG. In contrast due to poor management of soil organic matter
leaching of cations might have resulted in the reduced amount of sum of cations in the soil
that are analyzed from crop fields and homestead farms of Dhabe Soloke.
Available K
Availability of K can be related to the increased content of CEC in the sample soil of
members SGG. Studies report that finer-textured soils usually have higher CEC and can hold a
greater amount of exchangeable potassium. In sandy soils with low CEC, potassium can move
by mass flow and loss from the surface soil can be significant especially after periods of heavy
rainfall. Losses of available K in farmlands of Dhabe Soloke is obvious due to a relatively
lower CEC content of the soil.
In general, the increased organic matter, CEC, exchangeable cations and available K in crop
fields of members of SGG enhance the soil quality which improves the yield potential as
compared to soils of crop fields of farmers of Dhabe Soloke.
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4.11.2 Impacts of land resources management on physical characteristics of soil
Bulk density
To determine the physical characteristics of soil in both study sites, the level of compaction
(bulk density) was analyzed. The results of the laboratory analysis and of the t-test are
indicated in tables 12 and 13 respectively.
Table 12. Mean values of bulk density of the study sites
Soil parameter

SGG (Dongore Denk)

Dhabe Soloke

1.43 + 5.96

1.47 + 3.91

Bulk density

Table 13. t-test of mean differences in bulk density

Bulk density

T

df

Sig. (2 tailed)

-.644

8

.537

Mean
difference
-4.6000E.02

Std. Error
diff.
7.139E.02

The results of t- test on table 13 indicates that the p- value (.537) is greater at 0.05 significance
level. This shows soil samples of both study sites do not have significant differences in bulk
density.
Many studies report that accumulation of organic matter in soils lower bulk density. Soil samples
analyzed from crop fields of members of SGG would have exhibited a lesser bulk density than
soil samples taken from fields of Dhabe Soloke. One reason that may be suggested for this case
may be a relatively more time may be required for soil conservation and soil organic matter
management for stabilization of soil aggregates and more structural development which may have
an impact in lowering the bulk density. Generally, in normal soils bulk density ranges from 1-1.65
mg/m3 (Shawab et al., 2002). The average bulk density of the composite soil samples are
1.42 gm/m3 and 1.47gm.m3 for fields of SGG in Dongore Denku and Dhabe Soloke respectively
and still fall in the normal range of bulk density.

54

Gullies and gully quantification
Gullies indicate the presence of physical degradation. To measure the volume of soil loss, and
surface area of land lost due to the formation of gullies, 3 sample plots each having an area of one
hectare in Dongore Denku and 4 sample plots each having an area of one hectare in Dhabe Soloke
were selected considering cultivated lands in both study areas.
Volume of soil loss, surface area of land lost due to the formation of gullies and volume of soil
lost in tons per hectare were calculated using the following formula (Stocking and Murnaghan,
2001).
Volume lost = Cross section Area (m2) x Length (m)
Total surface area = ½ (AV width W1 x AV width W2 x Depth (m)
Soil loss (t/ha) = Soil loss (m3/m2) x conversion to t/ha
Thus, from gully quantification the following results were obtained in Dongore Denku and Dhabe
Soloke (Table 14 and 15) respectively.
Table14. Summary of values of gully parameters of three plots (SGG-Dongore Denku)
Area of the Number of Total

Total

Plot (m2)

gullies

volume (m3) area (m2)

1

10,000

2

85

108.33

2

10,000

2

57

146.84

90.04

3

10,000

3

175

305.49

237.95

Total

30,000

7

347

501.2

482.49

Average

10,000

2.33

167.06

160.83

Plot no.

length

115.66
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Total surface

154.5

Table 15. Summary of values of gully parameters for the four sample plots (Dhabe Soloke)
Plot no

Area of the

Number of

Total length

Total volume

Total surface

Plot (m2)

gullies

(m3)

area (m2)

1

10,000

2

270

555.78

375.9

2

10,000

3

210

328.84

216.75

3

10,000

1

62

52.64

32.86

4

10,000

3

167

285.35

211

Total

40,000

9

709

1222.61

836.51

Average

10,000

2.25

177.25

305.65

209.12

The total volume of soil from the measured seven gullies in the three sample plots of SGG in
Dongore Denku is 501.2 m3. But, 167.06m3 of soil is removed from an average of one hectare
of cultivated land and 160.83 m2 of land has become useless from the same area of land. The
volume of soil lost is 5.01 tons/ha. On the other hand, in Dhabe Soloke the total volume of soil
lost from the measured 9 gullies is 1222.61m3. This averages 305.65m3 of soil loss from a ha,
and surface area of land, which could other wise be used for cultivation lost is 209.12 m2/ha.
Total volume of soil lost is 12.22 tons/ha.
Recognizing the effect of gully erosion on the degradation of land resources, communities in
Dongore Denku, (members of SGG) have integrated their labour, traditional knowledge and
skill to control and rehabilitate gullies through various measures. Thus, a relatively less
volume of soil and less crop land area is lost as compared to Dhabe Soloke. The absence of
gully control and rehabilitation by the community in Dhabe Soloke is still leading to more
deterioration of land resources and affecting its resilience capacity.

4.12 General perceptions of farmers on problems of land degradation and land
resources management
Despite differences in land resources management practices communities in both study areas
have common perception on the problems of land resources degradation. Moreover, they
recognize the benefits of sustainable land resources management to the agro-ecosystems and
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the sustenance of rural livelihood. Information from household survey, informal interview
and focus group discussion reveal the following facts on the above mentioned issues.
Ecologically sound land resources management
Farmers in both study areas believe that ecologically sound land resources management
allows land to fit for cultivation and the restoration of agro-ecosystems. In addition, they
believe that integrated land resources management can assure the sustainability of agriculture.
Besides restoration of agro-ecosystems farmers recognize that land resources management
enables communities to effectively utilize the natural resources in a sustainable manner.
Moreover, farmers also realize that, the conservation of soil by physical and biological
methods including afforestation, reforestation, agroforestry and the management of grazing
land and forest in an integrated manner is the basis for sustainable land management.
Consequences of land degradation
Farmers in the study areas have clear idea about the consequences of land degradation. They
understand that land degradation not only cause the diminution of the productivity of the
environment but also reduces the availability of resources and the potential benefits that could
be obtained form the natural resources. Farmers also have common perception that the
degradation of land resources can cause adverse effects on the ability of families or household
units and communities to support themselves. Furthermore, communities in both study areas
realize that land degradation seriously affect the livelihood of rural people.
Community based sustainable land resources management
Aware of its ecological benefits, members of SGG in Dongore Denku are involved and
practice community based sustainable land resources management. Farmers in Dhabe Soloke
are now motivated by land resources management activities of members of SGG and need to
follow suit. They also believe that the success of sound land resources management and
sustainable agriculture depends not just on the motivation, skill and knowledge of individual
farmers but also on action taken by groups or communities as a whole.
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4.13 Impacts of sustainable land resources management on livelihood assets
People’s livelihood within Dhabe Soloke and Donogre Denku comprise a dynamic mix of
using and accessing variety of resources and dealing with complex and diverse transforming
process. Communities in both study areas are critically dependent on the natural resource base
for a number of livelihood activities.
Detail survey was made on financial, natural and human capital assets. Physical and social
capital assets are assessed through informal interview, focus group discussions and
observation in the process of the study. The survey results of livelihood assets

are

summarized below.
Financial capital
All households in both study areas have small scale farms characterized by few kinds of cash
crops and livestock production. Teff, haricot bean, and maize are the main cash crops in which
all surveyed households (100 per cent) earn income. Income gained from the sale of livestock
and/ or animal products is not significant. In both cases about 60 per cent of households gain
an average income of Birr 800 per annum from the sale of crop residues and dried dung cakes.
Alternative source of income for livelihood activities other than traditional subsistence
farming activities are rare in the study areas. This condition has a negative effect on the
financial income of households which in turn affects livelihood strategies especially on
farmers in Dhabe Soloke. Moreover, there was no income received from remittance, gift or
other transfers in both cases to help them meet their livelihood needs.
Poor and landless people in Dhabe Soloke rely on cash income gained from the sale of fuel
wood or charcoal making by cutting trees illegally from the natural forest. But in Dongore
Denku in the SGG members, cutting trees for fuel wood or charcoal making is not allowed
due to strict by-law formulated and implemented by the community. Though their number is
limited, some exemplary farmers in both study areas properly manage their land and harvest
rain water to produce fruits and vegetable crops and earn a good sum of money that improved
their livelihoods. Livestock are integral part of the farming system in the study areas. But,
rearing and /or fattening animals for better income /profit is rare in both cases.
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One form of capital can be converted to another. Financial capital (cash) may be used to
acquire human capital (labour), physical capital (fertilizer or natural capital land or livestock
(Stocking and Niamb, 2001). Members of SGG have gained significant amount of financial
income compared to farmers in Dhabe Soloke mainly from the sale of crops and livestock.
The study reveals that the association members can convert their financial asset into other
useful physical assets such as agricultural inputs, and social assets such as health care and
education. In general the financial assets have been utilized to safeguard the households’
livelihoods.
The available financial asset was gained as a result of an integrated management of crop fields
that enhanced soil productivity and higher yield, and additional income from the sale of fruits
and vegetables, share from the sale of grass and failed dead woods from the enclosed forest.
Income gained from the sale of grass and wood from area closure is also utilized for
acquisition of materials for the village school and maintenance of physical soil conservation
structures.
On the other hand, financial income of farmers in Dhabe Soloke gained from the sale of
grains and livestock was significantly less and about 25 per cent

of respondents were

compelled to sell their household assets to solve the problem of cash income. This indicates
that the financial assets could not safe guard the livelihood of a considerable number of people
in Dhabe Soloke.
A t- test was used to compare the difference of mean annual income of communities in the
study area (Table 17).
Table 16. Comparison of mean annual income of both study areas

Annual income

7654.00

Std.
Deviation
6464.36

Std Error of
mean
1445.48

4544.12

3281.35

464.05

Study areas

N

Mean

SGG Dongore Denku

20

Dhabe Soloke

50
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Table 17. t-test for mean differences in annual income of households in the study areas

Annual
income

Mean

Std. dev.

Std. error
mean

t

df

Sig (2tailed_

Mean
diff

7654

6404.36418

1445.47577

2.666

68

.010

3109.88

The result of the t-test has showed that, there is a significant difference in the annual income.
(P= .010) at 0.05 level of significance. Members of SGG in Dongore Denku have a better
annual income than farmers in Dhabe Soloke. The significant difference in annual income is
the result of increased productivity of crop land, and increased yield, additional income
source, including sale of fruits, vegetables, grass, livestock and livestock products besides the
sale of grain crops.
The increased annual income gained as a result of integrated land management practices and
diversified income sources has enabled members of SGG to pay for various household needs
that is required for their livelihood.
Natural capital
Farmers own cropland, and livestock in varying quantities. Grazing land is communal within
SGG; where as, in Dhabe Soloke grazing land is owned in groups. SGG members also have
additional access to trees from their own agroforestry system to be used for various purposes
and grass for thatching roof, animal feed or for cash income from farm boundaries and
enclosed community forest.
Cropland, water, forests, grazing land are critical assets in the study areas with this relating
directly to people’s key livelihood strategies that revolve around crop and livestock
production.
The management strategy of the natural capital, especially of cropland, grazing land and
forests in which the livelihood of the people directly depends differs significantly in the study
areas. Members of SGG have developed a land resource management strategy that could
reduce or reverse the land degradation process and enhance its resilience and productive
capacity of the resources by implementing a community based natural resources management
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activities. In Dhabe Soloke however, conservation measures or proper utilization of these
natural capital by individuals and the community is not well practiced. Thus the deterioration
of the natural capital, and the resulting negative impact on the people’s livelihood is an
obvious phenomena. Here, it is important to note the significance of CBNRM. “CBNRM
process have helped in ensuring local people’s access to natural resources and thus have
provided them with better opportunities for meeting their basic needs and improving their
livelihood options.
Physical capital
Physical capital incorporates infrastructure, purchased goods, and manufactured items such as
tools which are used to produce livelihoods (Stocking and Niamb, 2001).
Among the physical assets roads, electricity, water supply, school for adult education and
health centres are the most important. Farmers in Dhabe Soloke get a relatively clean water
from borehole, but communities in Dongore Denku fetch water on donkeys back from the
same source walking a long distance. Lack of availability of roads, electricity, schools and
health centres are the major problems especially for communities in Dongore Denku who are
residing further away from nearby Adama town. Road for instance, shorten distances and can
be useful to facilitate the inflow and outflow of goods and services that can be helpful to safe
guard the livelihood of the people.
Lack of availability credit for fertilizer and other inputs leads to poorer crops, more erosion
and increasing land degradation (Stocking and Niamb 2001). But in the case of members of
SGG, the reverse was true. Farmers are initiated to rely on compost along use of inorganic
fertilizer to maintain the fertility and physical characteristics of crop field. Despite the absence
of credit to purchase fertilizer in Dhabe Soloke farmers do not use compost to manage the
degradation of their crop land.
Social capital
Farmers in both study areas have mutual relationship within and among households and
communities. For instance “Idir” is an indigenous institution established by community to
allow members assisted in the time of crisis especially on death of the family of a household.
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Social capital includes social relation such as access to or membership of networks, societies,
groups and cooperatives relationship.
Group of farmers in Dongore Denku established a community based organization (SGG) with
an objective of sustainable management of the land resources. Being organized has enabled
farmers to gain a better information, new technologies, or community labour to adopt
conservation measures against land degradation. Because they are organized in an association,
SGG members are able to be recognized by financial institutions so that they could borrow
money for development and improvement of their livelihood. In contrast, such kind of
organizational arrangement is not established by the community in Dhabe Soloke and proper
management of land resources is not possible. Access to information, knowledge and skill that
will help in the adoption of appropriate technologies which could be used for land resources
management is difficult in Dhabe Soloke. Integration of indigenous knowledge and labour that
could otherwise be utilized in the management of land resources is poor in Dhabe Soloke.
Human capital
Survey results indicate that most farmers in both study areas are illiterate, but posses
accumulated indigenous knowledge. SGG members have acquired skills through training that
include compost production, gully control and rehabilitations, construction of physical
conservation measures etc. Such skills become an important tool that can be used to integrate
indigenous knowledge of the conservation of land resources. Labour is a vital asset for
households, but labour alone can not sustain livelihoods. When labour is enhanced through
education, training and other skills, it becomes extremely effective tool for poor households to
gain livelihoods.
It can be generalized thus, members of SGG have more potential to integrate learned skills
and traditional knowledge in the management of land resources and secure their livelihoods
better than farmers in Dhabe Soloke. Farmers in Dhabe Soloke are not organized and do not
have access for training that would help them to use knowledge and skill to manage their land
resources.
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5. CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion
Environmental deterioration is one of the most serious problems confronting the rural poor. Land
degradation undermines the normal functioning of agro-ecosystems by disrupting the biological
cycles on one hand, and it puts at risk the livelihood and economic well being of the rural people
on the other. It is thus essential that land resources have to be properly managed to sustain
agriculture and rural livelihood.
Farmers in both study areas perceive problems of land resources degradation and its related
effects in a similar manner. But the study revealed that there are differences in coping strategies to
alleviate the adverse effects of land degradation. Members of SGG in Dongore Denku implement
a CBNRM approach to reduce or reverse the effect of the prevailed land degradation and enhance
agricultural productivity, which in turn helped them to safeguard their livelihood. In Dhabe
Soloke, however, there are no intervention activities that enable the community to properly
manage and utilize the land resources.
The direct involvement of members of SGG in the development and conservation of forest has
reduced the problem of deforestation. In contrast, the absence of such community based natural
resources management has led to the further degradation of the forest resources in Dhabe Soloke.
A season based grazing of livestock on grass and vegetation in enclosed areas, a cut and carry
system of grass, leaves and twigs from farm boundaries and farm trees has reduced the pressure
on grazing land in Dongore Denku. In Dhabe Soloke however, the practice of free and
uncontrolled grazing on already degraded grazing area has exacerbated the problem of grazing
land deterioration.
The main reason for the poor management of land resources in Dhabe Soloke is lack of
awareness, knowledge and basic learned skills for adopting technologies that are essential in
sustainable land resources management. The absence of intervention activities by development
organizations/agencies that could enhance the capacity of the community in land resources
management is the other problem.

Soil samples analyzed form the fields of members SGG has shown increased organic matter
content, Cation Exchange Capacity (CEC), sum of cations, and available potassium. The
incorporation of compost, farmyard manure, and decomposed tree litters in the farmland and other
agricultural practices such as intercropping and agroforestry have contributed to the enhanced
level of organic matter content of the soil. The increased level of CEC in the analyzed soil
samples is attributed to the enhanced level of organic matter due to the above mentioned
management practices.
Similarly the increased levels of sum of cations (exchangeable Na, K, Ca, mg) and available k is
the result of the integrated management of croplands by members of SGG. Significant differences
in bulk density of soil are not observed in the soil samples analyzed. This may be due to a
relatively shorter time since the start of the intervention activities by members of SGG. More time
is required for soil conservation and soil organic matter management for stabilization of soil
aggregates and structural development that may have an impact in lowering of bulk density.
Due to the lack of integrated gully control and rehabilitation measures an increased volume of
soil, 12.22 tons/ha, and a total of 209.122 /ha of surface area of land, that could otherwise be used
for crop production is lost in Dhabe Soloke as compared to farm fields of SGG in Dongore
Denku, where the total volume of soil lost is 5.01 tons/ha, and surface area of land lost is 160.83
m2/ha.
An integrated CBNRM approach has enabled farmers of SGG to utilize all the capital assets
(natural, financial, social, physical and human) to safeguard their livelihood. The natural capital (crop
land, grazing land, and forest, etc.), on which the livelihood of people largely depends are well
managed by members of SGG. In contrast, it was found that the same natural capital is not well

conserved by farmers in Dhabe Soloke. The further abuse and/or misuse of this vital resources
will have a deleterious effect on the agro-ecosystem and people’s livelihood in Dhabe Soloke.
The result of the study reveals that a CBNRM approach is an effective means of land resources
management; which enables to bring indigenous and learned knowledge, skill and labour in
harmony that could be used in the sustainable management of the resource base. In general, an
integrated and community based land resources management enhances the sustainability of
agriculture and safe guard the livelihood of rural people.
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5.2 Recommendation
The insights gained from the study suggest a number of issues to be considered in the area of land
resource management and sustainable agriculture. Specific recommendations are discussed below.
•

Soil and water conservation measures :- Soil and water conservation entails an appropriate
integration of agronomic and mechanical measures. Mechanical measures have to supplement
agronomic practices. Since such practices are very poor in Dhabe Soloke, farmers need to
employ such measures to reduce loss of soil due to wind and water erosion.

•

Gully control and rehabilitation:- members of SGG need to further strengthen their effort of
gully control and rehabilitation. Farmers in Dhabe Soloke however, need to start integrating
physical and biological measures to reduce the effect of gullies. Physical gully control
measures such as stone checkdams, brushwood checkdams, gully reshaping, SS Dams, etc.
need to be integrated with biological measures such as planting elephant grass, and other grass
species with extensive root system.

•

Agroforestry :- Agroforestry practices has to be encouraged especially in Dhabe Soloke, to
gain the various benefits including soil fertility management, control of erosion and stabilizing
physical structures among others. Fast growing and multipurpose trees such as pigeon pea,
acacia, susbania, leucaena etc. provide fodder, wood and maintain the fertility of the soil.

•

Use of alternative energy sources: - Energy consumption practice in the study areas is highly
dependant on biomass fuel. The use of biomass (dung and crop residues) has highly reduced
the nutrient cycling in both farming systems. Thus introduction of energy saving stoves, use of
alternative energy sources, and planting multipurpose trees in farm boundaries, structures and
homestead has to be highly encouraged. Multipurpose systems such as alley cropping offer
opportunities for simultaneous fuel production, animal feed, soil fertility improvement and
erosion control.

•

Increased use of organic manuring:- Shortage of manure is the major constraint to increased
organic manuring to improve the soil fertility of soil. Improved fodder supply and intensive
stall-feeding should be promoted to increase the sustained production of manure. Improved
fodder legumes also alleviate grazing problems that is common in the study areas.
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•

Sustainable use of forests:- Deforestation is the major environmental problem in the study
areas. Hence, sustainable use of forest is a crucial matter. An intensive afforestation and
reforestation programme with active involvement of the people is also important.
Immediate implementation of such activities in Dhabe Soloke is worthy.

Hill side

terraces to control erosion and area closure in heavily degraded areas are necessary to
allow the regrowth of vegetation. Community by-law formulated by the active
participation of the people themselves will enhance the sustainable use forests.
•

Diversification of income sources: - Farmers in both study areas are highly dependent on
crop and livestock production. There are opportunities in the study areas that allow
poultry, beekeeping and animal fattening as good practices to diversify income sources.
Thus, encouraging farmers to involve in such activities will diversify income sources that
could be used to sustain farmers’ livelihoods.
Development of other socioeconomic institutions by local government, such as creation of
off-farm employment for the resource poor would be also important.
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Annexes
Annex 1. Household survey questionnaires
Addis Ababa University
Faculty of Science
Environmental Science Department
The impact of community based land resource management on agriculture and rural livelihood.
The case of Dhabe Dongore: Eastern Shoa Zone
Farmers’ perception on land resources management practices problems and its impact on livelihoods.
Household survey questionnaire
Survey area
Region _________ Zone _________ Wereda ________ PA ________ village
Name of Head of household ___________________ Age _____Sex ____
Respondent’s name (if different from the head) ______ Age ___Sex ______
General information about the respondents
1. For how long have you lived in this village? (in years)________
2. Marital status. Married _______ 1; Single _____2;
Divorced ______3; Widowed _______4.
3. Educational status
Illiterate ________ , 1-4 grade ___2, 5-8 grade ____3,
9-12 grade _____ 4; above 12 grade ______ 5
4. Occupational status
 Crop production ______1;
 Livestock rearing ______2;
 Both crop production and live stock rearing ______ 3;
 Fruit and vegetable production _______ 4;
 Others (please specify) _______5

Part I. Land resource degradation and management problems.
Section A. Soil erosion, and soil nutrient management
1.
2.

3.

4.
5.

6.

7.
8.

Have you faced soil erosion problem in your farm? Yes ___1, No____2.
If yes, how do you infer that there is soil erosion?
Sheet erosion _____ 1;
pedestals _____4;
Rill and in the farm ___2;
others specify _____5
Gullies in the farm ____3;
What do you think are the causes of soil erosion?
Deforestation ____1; overgrazing ____2; continous cultivation ____3;
Poor crop husbandry ____4; steep slope cultivation ____5;
Others (specify) ____6.
Did you take any measure to protect erosion? Yes ___1, No____2
If yes, what measures did you take?
Terraces, ____1; contour planting ____2; stone bunds, ____3;
soil bunds____4; Check dams ____5; others (specify) ____6.
What will happen to your farm if you do not take protection measures?
 Loose portion of farmland ____1;
 Soil productivity will decrease ____2;
 Crop yields will be reduced ____3;
 others (specify) ____4;
Does community play role in the management of land resources such as protection of gullies and forests?
Yes ___1, No____2
If yes, what roles do they play?
 Organizes communal labour for the management activities ____1;

Design and control land use ____2;
 Manages and controls the uses of resources ____3;
 Regulates the use and management of land resources on basin of local bylaws____4;
 Others (specify) ____5
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9.

Do you have problems of labour in conservation of soil?
Yes ___1, No____2
10. If yes, what alternatives do you take?
Hire labour ____1; Ask farmers for cooperation____2; others (Specify) ____3
Section B. Soil nutrient and organic matter management practices and problems.
1. Have you ever noticed the decline of soil nutrients in your farmland?
Yes ___1, No____2
2. If yes, what indicators did you observe?
Stunted growth of crops ____1;
Color change on leaves ____3;
Inferior grain quality ____2;
Yield decline ____4;
Others (Specify) ____5.
3. How do you manage the nutrient losses?
Fallowing ____1; Crop rotation ____2; Intercropping ____3;
Manuring ____4;
Apply fertilizer ____5;
green manuring ____6;
Others (Specify) ____7
4. Do you use compost to maintain soil fertility and organic matter in your farm? Yes ___1, No____2
5. If no, what is the reason for not using compost?
 Lack of knowledge and skill of compost making ____1;
 Shortage of composting materials ____2;
 preference to artificial fertilizer ____3;
 others (specify) ____4
6. Do you practice agroforestry? Yes ___1, No____2
7. If yes, what benefits do you get from trees on your farm?
Soil fertility management ____1; Fuel wood ____2; Fodder ____3;
Shade ____4; Soil erosion protection ____5; others (specify) ____6.
Section –C Forests
1. Is there forest currently in this village? Yes ___1, No____2
2. If yes, what type and how much? Natural _____ha; plantation ____ ha (local units).
3. Do you observe problem of deforestation in your area?
Yes ___1, No____2
4. If yes, what are the main causes of deforestation in order of importance*.
 Conversion forest to farmland ____1;
 Fuel wood and charcoal production ____2;
 Construction of house ____3;
 Others (Specify) ____4.
5. How does deforestation affect you and the community as a whole? In order of importance?
Causes land degradation ____1;
loss of habitat ____2; gullies and rills created ____3;
Run off increased ____4;
Fragmented land ____5; others (Specify) ____6
6. If deforestation is a problem in your village, is there a practice of community participation in forest
conservation? Yes ___1, No____2
7. If yes, how do communities in the village contribute to the protection of forest?
 Participate in afforstation and reforestation programs ____ 1;
 Reduce pressure on forest by planting multipurpose trees ____2;
 Participate in forest development program ____3;
 Respect rules bylaws and regulation of local governments and the Community ____4;
 Others (specify) ____5
Section D Fuel resources
1. What are the main sources of fuel for household? (in order if importance)
Wood ____ 1, Cow dung ___2, Crop residues ____3; Kerosene ____ 4;
2. What are the main sources of fuel wood?
Homestead ____1; community forest ____2; Purchasing ____3; Colleting from open forest
3. Do you use dry dung (kubet) for fuel for household sale Yes ___1 No ___2
4. If yes, how many baskets of dry dung per week?
For household ______ baskets ____1; For sale _______ baskets ____2
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Part II. Crop and Livestock production
Section A Crop production
1.

2.
3.

4.

5.
6.

7.

8.
9.

Which major crops do you grow in your farmland in order of importance?
Maze ____1; Wheat ____3; Teff ____5; other (Specify) ____7
Sorghum ____2; Barely ____4;
Pulses ____6;
Do you feel that the production of corps in your farm has declined?
Yes ____1; No____2.
What measures do you take when the productivity of your farmland decline?
Look for additional land ____1; Fallow ____3;
Crop rotation ____4;
Improve the fertility of soil ____2;
Others (Specify) ____5
What land management practice do you use to secure favorable crop production?
 Managing organic matter ____1;
 Optimizing nutrient availability____2;
 Water management and erosion control ____3;
 Managing soil health ____4;
 Others (specify) ____5
Do you integrate fodder into crop rotations? Yes ___1, No____2
If yes, what benefits do you get?
Improve soil fertility ____1;
Protection of soil from erosion ____3;
Fodder for livestock ____2;
others (specify) ____4
For what purpose do you use crop residues?
Livestock feed ____1;
Fuel ____2;
thatching roof ____3;
Fence ____4;
for sale ____5; others (specify) ____6
How do you collect crop residues from the farm?
Harvesting with sickle ____1; uprooting ____2; others (specify) ____3;
Do you integrate water conservation and water harvesting in your farmland ?
Yes ___1, No____2
If yes, what techniques do you use?
Stubble mulching ____1;
Inter raw water harvesting ____2;
Riding and tied ridging ____3;
Contour bunds ____4;
Water harvesting from eternal catchments ____5 others (specify) ____6

Section B. Livestock production
1.

2.

Types of animals domesticated
Types
Number
1. Cattle ____1
____________
2. Equines ____2
____________
3. Sheep ____3
____________
4. Goats ____4
____________
5. Chickens ____5
____________
6. Others (specify) ____6
____________
Which of the following are problems of livestock production.

Problems
Shortage of feed
Shortage of grazing area
Pests and disease
Lack of cash/credit
Others (Specify)

Yes (1)

No (2)

3. What are the major sources of feed for animals?
Season
Sources of feed (code a)
Wet
Harvest
Dry
Code a= crop residues ____1; communal grazing land ____2;
private grazing land ____3; stubble grazing ____4; hay ____5;
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4.

5.
6.

7.
8.

grasses and weeds ____6; tree leaves ____7; others (specify) ____8
What is the dominant grazing system in your community
Free and uncontrolled ____1; Regulated by number of animals grazed ____2;
Regulated by number of days grazed ____3;
Regulated by season ____4;
others specify ____5
Do you think that the carrying capacity of the grazing area fits with the number of livestock?
Yes ___1, No____2
If no, what measures do you take to alleviate feed shortages?
Measures
Yes (1)
No (2)
Destocking
Produce fodder on farmland /cut and carry system/
Conserving hay and straw
Purchasing feed
Renting grazing land
Transferring stocks to other farmers
Owner moving stocks to other places
Others (specify)
Do communities involve in the management of communal grazing lands? Yes ___1, No____2
If yes, how do communities manage grazing areas?
 Control the number of livestock in an area to its carrying capacity ____1;
 Organizing rotational grazing system ____2;
 Deciding the area to be grazed ____3;
 Creating a system for rehabilitation of degraded grazing areas ____4;
 Others (specify) ____5

Part II Household’s financial assets
Section A. Household profile
Family size, age group and educational status
1. Would you assist us to categorize members of your family in the following age group?
No Name
Age
Sex Relationship
Education
1
2
3
4
5
6
7
8

Occupation

Section B Household income
1.
2.
3.

4.
5.
6.

What is your main source of income? __________________________
________________________________________________________
Annual income _________ birr
How much did you get from the sale of different products last year?
 From sale of grains____1; birr ____
 From sale of pulses ____2; birr____
 From sale of animals ____3; birr____
 From sale of vegetables ____4; birr____
 From sale of animal products (eggs, milk, butter) ____5 birr____
Did you get any income from the sale of fuel wood or charcoal in the last 12 months? Yes ___1, No____2
If yes, how much is the total amount of income generated (in birr) ____ birr.
What are the sources of fuel wood or charcoal for sale?
Natural forest ____1;
Community wood lot ____2;
Private wood lot ____3; Farm trees ____4;
Crop residues ____5;
Cow dung ____6;Others (Specify) ____7
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7.

Did you get any income from the sale of crop residues or dung?
Yes ___1, No____2
8. If yes, how much did you get from the sale?
Crop residues (straw, hay, etc) ____1; Birr____
Cow dung____2; Birr ____
9. Does/Do any member /members of the household is engaged in off farm income generating activities? Yes
___1, No____2
10. If yes, what is the monthly average income of member/members of the household from the off farm
activities.
50-100 birr ____1;
101-150 birr____2;
151-200 birr____3;
201-250 birr ____4;
251 birr and above ____5
11. Has the household received any other income (remittance, gift or other transfers) in the east 12 months? Yes
___1, No____2
12. What is the type of
13. who sent the remittance or 14. How much is recieved in the last 12
receipt (a)
gift? Codes (b)
months?

Code (a) eda sireza ___1, Gift ___2 (other specify)
Code B household member ___1, relatives ___2; friends ___3, (other specify)

Section C. Household Expenditure
1. Did the household spend on any of the following activities in the last 12 months?
2. Cloths for adults and Children?
How much is the total expender? (Birr)
Yes ____1, No _____2
3. Furniture, equipment or other household goods?
Yes ____1, No _____2
4. Building materials, transport or house construction?
Yes ____1, No _____2
5. Ceremonies or religious (church or mosque)
contributions? (wedding, funeral, mahiber, idir,
senbete, etc…) Yes ____1, No _____2
6. Tax or other development contributions to your PA or other
organizations? Yes ____1, No _____2
7. Medical care? (Visit to a doctor, medicines, etc…)
Yes ____1, No _____2
8. Education for any member of the household?
(school fees, materials etc…) Yes ____1, No _____2
9. Agricultural inputs? (Fertilizer, improved seeds,
pesticides, insecticides etc…) Yes ____1, No _____2
10. Credit or loan repayment? Yes ____1, No _____2
11. Food items, fuel-wood (charcoal) and water?
Yes ____1, No _____2
12. Land management and erosion protection, measures?
(Composting, Teaching, Tree planting, Diversion
ditches etc…) Yes ____1, No _____2
13. Did you sale any of your household assets in the last 2 years?
Yes ____1, No _____2
14. If yes, would you please mention the reasons why you sold the household assets?
to pay for school fee____1; to pay for labour ____2;
to pay for medical care____3; to pay tax____4;
to buy oxen ____5;
to buy grains for food____6;
to buy inputs ____7;
others (specify) ____8
15. Do you have access to credit or loan in case of need?
Yes ____1, No _____2
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16. If yes, what are the sources of credit or loan?
friends or neighbors ____1;
relatives ____2;
banks ____3;
other (Specify) ____4
17. Are you able to pay back the loan in time? Yes ____1, No _____2
18. If no, how do you manage the repayment?
 Extend the time and pay with interest ____1;
 Borrow from other source and pay the loan ____2;
 Sale livestock and pay the loan ____3;
 Others specify ____4

Part III General information
1.

2.

3.
4.

5.
6.

Do you agree with the following statements?
 Ecologically sound land resource management makes land fit for cultivation ____1;
 Integrated land resource management can assist the restoration of agroecosystems. ____2;
 Ecologically sound land resource management improves the livelihood of the community. ____3;
 Integrated land resource management assures sustainable agriculture ____4;
Please check each statement that you agree with about the consequence of land resources degradation.
 It can cause diminution of the productivity of the environment. ____1;
 It causes adverse effect on the ability of families/household units and communities to support
themselves. ____2;
 Causes the reduced availability of resources ____3;
 Rural livelihoods will be affected ____4
If you have enough access to finance/credit, do you invest on conservation of your land resources?
Yes____1; No____2
If yes, what do you invest on conservation of your land resources?
 Conserve soil by physical structure ____1;
 Afforstation and reforestation ____2;
 Apply more agrochemicals to increase yield ____3;
 Others (specify) ____4
Do you feel that the current CBRM activity finds you better managing the recourse?
Yes ____1, No ____2
If No, what improvement has to be done?
_______________________________________________________________________________________
_______________________________________________________________________________________
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Annex 2. Issues for focus group discussion

The impact of community based land resources management on agriculture
and rural livelihood
The case of Dhabe Dongore : East Shoa Zone
Issues for focus group discussion
1. What do we understand when we say land resources?
2. What is the interaction between human and land resources?
3. What are the major driving forces that pose threat on land resources within this
community?
4. Are land resources in this farming community degrading or are they in the normal state?
5. If we agree that land resources are degrading can we point out the major causes and their
effect?
6. Can we rank the causes of land resources degradation and the subsequent effects?
7. Which of the problem/ problems can be alleviated by individual / family effort
8. Which of the problems can be alleviated by community participation? Why and how?
9. Is there an opportunity to integrate soil fertility management and livestock production with
in the community? If yes, is the community utilizing the opportunity? If not, what are the
problems and their solutions?
10. How can communal resources such as forests, grazing areas, etc. be managed in this
farming community?
11. Is the community on the right track in managing its land resources? If not, what could be
done?
12. How can we bring sustainable agriculture within this community?
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Annex 3. Success in rain water harvesting in Dhabe Soloke
The case of Ato Dadi Tumsa
Ato Dadi Tumsa lives with his wife, children and other members of his extended family in
Dhabe Soloke. He is one of the few farmers in the kebele who constructed a rain water
harvesting pond in his homestead. In the homestead he grows various fruits and vegetable
crops. The following is the summary of the response of Wro. Fantu, Ato Dadi’s wife, to the
interview and of the direct observation in the homestead by the researcher.
Wro. Fantu explained that the digging activity of the water harvesting pond was started when
the World Vision, an International NGO, working in Adama area informed her husband that,
it would provide him some material assistance if Ato Dadi could dig the pond by
coordinating the family labour. It required more labour force other than family labour to
accomplish the task of digging the pond.
Fetching water for all purpose was only possible from Adama town, walking all the way
about 8 kilometers away from the village before constructing the water harvesting pond. But
now the family uses the water from the pond for domestic uses except drinking and cooking
purposes. It is also used for watering vegetables and fruits grown in the homestead.
Moreover, the water from the pond is used to prepare concentrates in animal fattening
activities. People in the neighborhood have also benefited from the harvested water to make
mud bricks that is used to construct houses. The available water in the pond is sufficient for
the whole of the dry season to irrigate the crops in the homestead and domestic use.
Papaya is the main fruit crop grown in the homestead that provides the family with more cash
income. Vegetable crops grown include cabbage, lettuce, sugar beet, pepper, tomato, onion,
etc. The vegetables are also used for sale and domestic consumption.
Before starting the production of produce vegetables and fruits, the family used to borrow
money from people with an interest rate of 100 per cent . But, now the family obtains
additional income from the sale of fruits and vegetables especially in the summer (kiremt)
when there are only standing crops, and financial sources are scarce. Growing fruits and
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vegetable using the harvested water not only improved the financial income but also allowed
the family to get nutrient rich vegetables and fruits.
Integration of livestock, vegetable and fruit crop production is practiced in the homestead and
artificial fertilizers are not used to produce crops. Instead, manure and compost are used to
maintain the fertility of the soil. Moreover, stone and soil bunds and other physical structures
are used to conserve soil and moisture.
Wro. Fantu suggested that if people manage the plot of land on their farm field and
homestead properly, it would be possible to obtain more yield out of it. The quality product
that is obtained from a well conserved and managed land, may provide a considerable
income that could help them to improve their livelihood. Moreover, she agreed that land is a
guarantee to sustain lives of every one who depends on it and this would be only possible if it
is well managed.

Figure 1. Ato Dadi’s homestead crop irrigated from a micro-pond (left a water harvesting pond(micropond) covered with corrugated iron sheets.)
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Annex 4. Success in rain water harvesting in Dongore Denku
The case of Ato Bette Kedida
Ato Bette Kedida is a hard working and exemplary farmer in Dongore Denku; who is
practicing cereal production on his farmland and fruits and vegetable production in his
homestead. In addition, he grows multipurpose trees in the homestead, and works on animal
fattening and poultry production. All such activities were made possible by rain water
harvested, by constructing a pond by family labour and with a material support of the World
Vision, and a technical support provided by Adama Wereda Agricultural and Rural
Development Office.
Shortage of water for domestic use, livestock consumption, and for the production of fruits
and vegetable crops was a serious problem for the family of Ato Bette before the
construction of the water harvesting pond. Thus the family used to fetch water from Adama
town, which takes up much of the time and labour force of the family. However, since the
construction of the pond the family is able to grow diversified vegetables and fruit crops,
obtain water for domestic purpose other than drinking and cooking, animal fattening, etc.
Fruits and vegetables crops grown include orange, lemon, mandarine, mango and avocado.
Vegetables such as tomato, cabbage, lettuce and pepper are also grown in the homestead. In
addition, multipurpose trees, such as susbania, acacia, pigeon pea, and moringa are grown on
structures that are made to conserve soil and moisture in the homestead.
The additional income from the sale of fruits and vegetables has assisted Ato Bette’s family
to survive without any financial constraints. Moreover, the family obtains nutritive and
vitamin rich vegetable and fruit crops that keep them healthy. All the above mentioned would
have been impossible without the use of rain water harvested in the pond.
Artificial fertilizers are not used in the production of vegetable and fruit crops. Instead,
compost and manure are incorporated for soil fertility management. Hence a well integrated
livestock and crop production is observed. Moreover, terraces are made and terrace stabilizer
multipurpose trees are planted on the structures. The multipurpose trees are used for soil and
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water management, nutrient management livestock feed. Species such as pigeon pea and
moringa are used as food.
Based on the view of Ato Bette, poor farmers may face problem to construct a water
harvesting pond. However, it can be realized with little support that could be obtained from
governmental organization and NGOs. Based on Ato Bette’s view, farmers with medium and
high income can afford to construct the water harvesting ponds, but they only lack awareness
and basic knowledge about the benefits that could be obtained from rain water harvesting.

Figure 2. Ato Bette’s homestead crop irrigated by micro-pond.(left a water harvesting pond (micro-pond)
covered with corrugates iron sheets)
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