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Abstract

The study examines farmers’ perception towardsptisblems of soil erosion and their
conservation knowledge in Dessie town rural kebel4th the use of structured
guestionnaire and interview, a total of 83 farmessre surveyed for the study. For many
farmers, gully development and stoniness of saieweain indicators to soil erosion on
their land. Others recognize by observing soil colkhey also perceived well the causes
of soil erosion in their lands as slope steepndssutiivation fields, ceaseless cultivation
and absence of fallowing with many time preparaioh soil for cropping; still other
causes have great roles. Severity of soil erosiothe study area explained as severe,
moderate, minor soil erosion and a few cultivatf@ids had no erosion risk. They also
perceived well the causes of soil erosion in themds as slope steepness of cultivation
fields, ceaseless cultivation and absence of fatigwith many time preparations of soll
for cropping; still other causes have great rol8gverity of soil erosion in the study area
explained as severe, moderate, minor soil erosioth @ few cultivation fields had no
erosion risk. Consequently, farmers well understthedresults of severe soil erosion on
their farms and recognized as loss of topsoil, otidm of yield over time, loss of
vegetation cover and grasses, change in soil colaquiring high input and
management, formation of uncross-able gullies, laickarm land and grazing field, and
out migration. Farmers use a range of methods &ilresosion control. From the finding
of this study, multidimensional factors of demodpap and socio-economic
characteristics were responsible for farmers’ difetial perception to the problem of
soil erosion. In order to effectively plan for senservation measures application and
introduce new techniques there is a need of invébeal farmers and modifying
educational/training programs which were provideor farmers by considering the
existing knowledge and practices.



CHAPTER ONE
1. INTRODUCTION

1.1 Back ground of study

Soil erosion is one of the major factors of sojdalation in Ethiopia (Hurni, 1986). The most
common form of erosion is the loss of topsoil untther action of water or windn Ethiopia,
soil erosion by water constitutes the most widespiend damaging process of soil degradation
(Woldeamlak, 2003). It has caused several negatipacts on land (Abiy k, 2007).

The Ethiopian highlands occupy 44% of the totahaséthe country, 95% of the land under
crops and 90 % of the total population and75%\@diock (Amede et al., 2003). According to
the Ethiopian Highland Reclamation Study (EHRSY, @upresently utilized 13.5 m ha land
nearly 50 percent (6.7 m ha) of the soils have Istgmficantly eroded and 25 percent (3.4 m
ha) seriously eroded. It is estimated that ovel0O1®9@lion tons of soil are lost from high lands
of Ethiopia annually (EHRS, 1986). These losseprofiuctive topsoil are irreversible for it
takes many years to generate a ton of topsoil.Eth®pian highlands, which are the center of
major agricultural and economic activities, haverbthe victim of soil erosion for many years.
This study stated that about half of the highlandisd area (about 27 Million hectares) is
significantly eroded and over one-fourth (14 Millibectares) are seriously eroded. Moreover,
2 Million ha of land is permanently degraded thla¢ tand is no longer able to support
cultivation (EHRS, 1986).

There are many causes for soil erosion in Ethiopiaese causes include deforestation,
overgrazing, and cultivation of slopes not suitedagriculture together with the farming
practice that do not include conservation measufepulation pressure and soil erosion in the
areas are important causes for declining of aranlds in this area. The productivity of arable
lands in the highlands is decreasing due to théhwwgsaway of the fertile top soil by water
erosion. The increasing population and pressureowdr cultivation and over grazing
accelerated soil erosion also factors that mentioa® causes for soil erosion in Ethiopia
highland.



In the Amhara region, the soil loss due to watesien is estimated to be 58% of the total soil
loss in the country (Dejene, A., 1990). This hasady resulted in a reduction in agricultural
productivity of 2 to 3% per year, taking a consal#e area of arable land out of production.
The situation is becoming catastrophic becauseeasingly marginal lands are being

cultivated, even on very steep slopes.

The degree of the problem, however, increasedaaa tncrease in deforestation, overgrazing,
over cultivation, inappropriate farming practicasd increasing human population. Removing
vegetative cover on steep slopes (slopes rangitvgeba 15 and 50 percent) for several reason
such as agricultural expansion, firewood and otheod requirements as well as for grazing

space has paved the way to massive solil erosiceyfA€192).
1.2 Statement of the Problem

Soil erosion is a major problem in Ethiopia agriaté. Tones of soil are lost from fields every
year. According to USAID, (2000) the average anmatd of soil loss in Ethiopia is estimated

to be 12 tons per hectare per year with lossegasals 300 tons per hectare per year.

In the Ethiopian high lands soil erosion is a mgooblem with an estimated loss of 16-50
tons/hectare/year (Berry, 2003)Vorst affected are the Ethiopian highlands (>15CG0ml.),
which normally account for more than 90 per centhef agricultural activity and production
systems in the country. The soil depth of more B¥uper cent of the land area is already less
than 35 cm (Belay, 1992).

Human-related activities such as deforestation, rgraging, intensive cultivation, soil
mismanagement, cultivation of steep slopes, andnizhtion with land use and management,
topography, climate and social, economic and palitconditions influence and accelerate the

soil erosion hazard (Lal, 2008).

Decision on the use and types of SWC measuresoarmaade by farmer concerned and there is
little and rare attempt to made to include farmepegiences and knowledge (Wood, 1990).
Many conservation practices in Ethiopia was cardatlin the form of food for work without
provide any opportunity for discussion and locatipgoation in conservation planning (Wood,

1990). This program was not successful to achi¢éveobjective. After phase-out of this



programs same farmers become unwilling to partieipad maintain those already established

project even they remove the structure from thie ff¢eraswork, 1995).

The assumption that farmers have a negative péocepf erosion problems and limited
conservation knowledge has contributed to the eatedevelopment of conservation
technologies. Nonetheless, little confirmation &xis the literature that farmers’ decisions are
any more or less rational than recommendationsdobase professional advice (sonneveld,
2006). Thus, erosion and conservation cannot berstawbd without studying how people use

the land and the reasoning that guides their desabout land use.

Since the farmers have a great role in environnhgtatection, it is fundamental to know
firstly farmers perceptions, and conservation kremgke they possess regarding the problem of
soil erosion. The researcher believe that from abgon and care of soil protection and
management ,farmers perception on this problenriigat point to any further corrective
measure to adapt and implement its effectivelythim study area and as well as to others
remaining regions of the countryhus, this study will focus on the farmer’s peto@p on the

problem of soil erosion and their conservation kisolge at, Dessie rural kebeles South Wello.
1.3 Objective of the Study

1.3.1General objective

The main objective of this study is to assess fasimeperception on the problem of soil

erosion and conservation knowledge in the rurakle=hof Dessie town.
1.3.2Specific objectives
The specific objectives are:

I. To assess farmers’ perception on the causes, eatmhtconsequences of soil
erosion.
ii.  Identify some of the factors that determine farmiesception on Soil erosion.
iii.  To assess level of farmer’s conservation knowlemgthe problem of soil erosion.
\2 Identify the farmer's source of information witespect to land management

practices.



1.4 Research Questions

Based on the specific objectives indicated aboeedhowing questions were posed as a basis
for this research.

i.  How farmers perceive the causes, extent and coasegs of soil erosion
il. Is there any significant association between fasnoé different background with
their perception on the problem of soil erosion?
ii. What is the extent and level of farmer’s conseoveknowledge on soil erosion?

Iv.  What are the sources of information for the farnveth respect to conservation?
1.5 Significance of the study

Ethiopia is one of the countries of Sub-SaharanicAfr which is affect by serious
environmental degradation specially soil erosienEthiopia, however, farmer perceptions of
erosion problems and farmer conservation practiGese received little analysis or use in

conservation planning. Therefore, this study isgveld to contribute to in the following way:

* Awareness on the level of farmers’ knowledge, p&foa and practices about soil
erosion and can thus be use to take remedial adtiased on the findings.

* It generates useful information for environmentadtection organizations working to
combat soil erosion and related environmental groisl

* It will also be used as a baseline for those rebeas who want to conduct further
research on the problem.

» Provides the basis for planning and soil consemngbractices in the district and serves
the officials and concerned body as a supplemetfietio knowledge.

1.6 Limitation of the study

In the course of this study the most challengingj facing problems are:
1. Avery few respondents were not willing to giveiable information especially
land and other related background variables quespartially.
2. Absence of very few sample household head at e of interviews
3. Shortage of time and finance



4. Varying in quantitative some of information gapvween concerned

governmental administration
1.7 Scope of the Study

The scope of this study is to investigate the l@fdarmers’ perception on the problem of soll
erosion and there conservation knowledge at lasadlli.e. rural kebeles. And to assess some
of the factors that determine farmers’ perceptiarsoil erosion problem. There are a number
of factors that affects farmers’ perception onphablem of soil erosion and there conservation
knowledge. It constitutes the demographic, socmemic, political, cultural and
psychological factors. Even though, those factoesnaany in number they are interrelated and

multiple.

The following list of determining factors such ammbgraphic, socio-economic and access to
information are taken into account to the sakeheké studies. This is due to the time and

budget constraints for further study of the redheffactors.

In addition, the study is confined to small gegdriaal area, i.e. six rural kebeles within which

only three (3) rural kebeles will surveyed in Dessiral kebeles south wello.
1.8 Organization of the Study

This thesis is organized in five chapters. Chaptex presents back ground, statement of the
problem, objectives of the study, research questisignificances of the study and scope the
study. Chapter two provide conceptual frame worll aeview of related literature. While

chapter three deals with back ground to the studw and methods. Chapter four presents

result and discussion. Finally chapter five pressaimmary, conclusion and recommendations.



CHAPTER TWO

2. Conceptual Framework and Review of Related Liteature

2.1 Conceptual Frame Work

The farmer’s perception of soil erosion and themservation knowledge are being influenced
by their current status of demographic and socaemic characteristics. The conceptual
framework of the factors, which consist of two kegncepts of variables, is shown in figure
1.The dependent elements that include the framevaorthis study are farmer perception on
soil erosion and there conservation knowledge. @lkenographic characteristics include
household head, age, sex, household size, litemadymarital status. Literacy status of the
household head, farm size, and assesses to infomwdtfarmers is important socio-economic
factors included in this model. Demographic andaoeconomic factors are the independent
variables, which are expected to have farmers’qqeren and there conservation knowledge to

soil erosion

Demographic characterstics : : .
_ Socio economic characteristics of
of the house hold head:- the household head

* Educational back ground
« Access to information

e Farm size

* Age
e Sex
 House Hold Size

Farmers’
perception on
soil erosion

Farmers’ conservation knowledge

Figure 1: The conceptual framework for the studgaar



2.2 Review of Related Literature

2.2.1 Soil Erosion and Its Extent

Definition of the term soil erosion is very diverisethe literature. The word erosion is derived
from the Latin word erodere, meaning to gnaw awaysome studies the term erosion is used
for the disruption of the soil mantle the pedosph@reek pedon - sail), or the underlying rock
base - the lithosphere (Greek lithos - stone, sphadall) by the action of matter of exogenous
origin, i.e. by external geomorphic factors. In thadest sense of the word these factors
include water, snow, ice, air (wind), weatheredraglorganisms (plants and animals), and
man. These factors may be classified as bioticgksbeos - life), i.e. relating to life, and biotic
(Humberto, 2008).

Soil erosion refers to detachment and transposodfand soil material by water, wind, ice or
gravity-water. Soil erosion is a three-phase pre@@ssisting of the detachment of individual
soil particles from the soil mass and then trartspprerosive agents such as running water or
wind. When sufficient energy is no longer availatietransport the particles, a third phase,
deposition, occurs (Morgan, 2005citted in Ayele @08s mentioned by Lala (2008) Soil
erosion is a physical process of soil degradatiod the most widespread form of land
degradation as quoted by (Kassu kebede 2011). dlstamentioned soil erosion as process
which involves the detachment and transportatiosadlf particles from one place to another
with a degree ranging from splash erosion to tlenshg stage of gully formation. Tripathi
also mentioned that soil erosion is a process wtietsists of detachment of soil particles from
the surface; their transportation, which requiresarce to carry the detached particles away
(Tripathi et al., 1998).

Erosion can be either geological (natural erosiateady and slow process of nature which is
non-destructive); or it can be human induced thataused by disturbance of nature’s balance
by human activities like large scale cutting ofefsiis, leveling and cultivation, etc. A one inch
soil of the surface which took a thousand years lmanost in just one year (Tripathi et al.,
1998) and this kind of erosion which is a resulhofman interference, is known as accelerated

erosion. In agriculture, soil erosion refers to thearing a way of a field’s topsoil by the



natural physical forces of water and wind or thiodigrces associated with farming activities
such as tillage (Ritter, 2012).

Soil erosion is a complex physical and chemicatcess that involves soil properties, ground
slope, vegetation rainfall and intensity (Montgome2007). Soil erosion occurs when soil is
exposed to water or wind energy. When Rain drapexposed soil with great energy and it
picked soil particles along with the water in te thir. This is starting of soil erosion and
resulting sheet erosion remove the thin film of 8om the land surface (Pimentel & Kounang,
1998). Soil erosion therefore impacts agricultymalduction negatively by depleting nutrients
needed for plant growth and reduce the depth o$tathat is vital to plant growth. Hartemink
(2006) reports that, loss of top soil by soil eoosiesults in a serious reduction in soil chemical
fertility in tropical regions Mitchell (1980) also defined soil erosion and sois in the
following way: “Soil erosion is the gross amountsail moved by drop detachment or runoff

and Soil loss is the soil moved off a particulapsg or field”.

Soil erosion can be a slow process that continekstively unnoticed or can occur at an
alarming rate, causing serious loss of topsoill &mnpaction, low organic matter, loss of soil
structure, poor internal drainage, salinisation aad acidity problems are other serious soil
degradation conditions that can accelerate theegsodlion process .Soil erosion is a three-phase
process consisting of the detachment of individs@l particles from the soil mass and then
transport by erosive agents such as running waterrm. When sufficient energy is no longer
available to transport the particles, a third pbas#geposition, occurs (Morgan, 2005).
However, the acceleration of this process througthrapogenic perturbations and poor land
use can have severe impacts on soil and enviromngulity. Poor land use practices include
deforestation, overgrazing, unmanaged construdidivity and road or trail building. Yet,
improved land use practices can limit erosion, giggchniques like terrace building and tree

planting etc.

Soil erosion is one form of soil degradation alamith soil compaction, low organic matter,

and loss of sail structure, poor internal drainagginization, and soil acidity problems. These
other forms of soil degradation, serious in thewesl usually contribute to accelerated soll
erosion (Montgomery, 2007). The loss of soil thtolgnd degradation processes particularly

by erosion is one of the most serious environmertablems. Pimentel (2006) has argued that



the reduction in water availability due to land ditation and soil erosion is a major global

threat to food security and the environment.

Worldwide, soil erosion rates are highest in agrasgstems located in Asia, Africa, and South
America, averaging 30—40 t/ha/yr. In developingraaes, soil erosion is particularly severe
on small farms because they often occupy margarald where the soil quality is poor and the
topography steep and hilly (Southgate and Whitak&2).

More than 80% of land degradation is due to sakien out of which 56% is due to the water
induced soil erosion (Oldeman, 1992). During th&t lew decades, nearly one-third of the
world's arable land has been lost by erosion amtirages to be lost at a rate of more than 10
million hectares per year (Pimentel et al, 1995 .té this study, with the addition of a quarter
of a million people each day, the world populasdicod demand is increasing at a time when

per capita food productivity is decline.

Each year, about 75 billion tons of soil is eroftedn the world’s terrestrial ecosystems. Most
agricultural land in the world is losing soil attes ranging froml13 tons/ha/year to 40
tons/ha/year. Because soil is formed very slowlig tmeans that soil is being lost 13—40 times
faster than the rate of renewal and sustainab#ity. that reason, soil erosion ranks as one of
the most serious environmental problems in the dvols effects are pervasive, and its
damages are long lasting (Pimentel et al, 1995).

Soil erosion is one of the most serious environaleptoblems in the world today, as it

threatens agricultural and natural environmentghig, 2006). As sources cited by study on
global soil loss has indicated that soil loss ratéhe United States is 16 t/halyr; in Europe it
ranges between 10 — 20 t/halyr, while in Asia, &frand South America between 20 and 40
tons/ha/yr Deore (2005).Erosion by water is a prinmagent of soil degradation at the global
scale, affecting 1094 million hectares, or rougbho of the land experiencing human induced
degradation (Oldeman, 1992). Likely, soil from tverld's croplands is being swept and

washed away 10 - 40 times faster than it is bexpienished).

Although soil erosion has been taking place slawlpatural ecosystems throughout geologic
time, its cumulative impact over billions of ye@ssignificant.



Worldwide, erosion rates range from a low of 0.Diens/hectare/year (t/halyr) on relatively
flat land with grass and/or forest cover to ratasging from 1 to 5 t/ha/yr on mountainous
regions with normal vegetative cover. Even low saikerosion sustained over billions of years

result in the displacement of soil (Pimentel, 1998)

According to Brawn 1993, approximately 75 billians of fertile soil is lost annually from the

world’s agricultural systems, whereas other ingggtirs have estimated that only 24 billion
tons of soil is lost each year (wolf, 1997). Laj09 report that 6.6 billion tons of soil per year
is lost in India and 5.5 billion tons are lost aaltyiin China. Based on the fact that these two
countries occupy about 13% of the world’s totadlamea, the estimated 75 billion tons of soil

lost per year worldwide is entirely logical.

Since 1945 moderate, severe, extreme soil degoamdais affected 1.2 billion hectares of
agricultural land globally, an area size of Chimal &ndia combined. Some 80 percent of this
degradation has taken place in developing counfResentel, 1998) and most countries lack

sufficient resources to repair degraded land.
2.2.2 Soil Erosion in Ethiopia

Soil erosion is not a new phenomenon in Ethiopias ia process as old as the history of
agriculture in the country (Hurni, 1988, 1989). §process has been accelerated by population
growth and more deforestation. Soil Erosion is afiehe most important environmental
problems among various forms of land degradati@t foses serious challenge to the food
security of the population and future developmemispects of the country (Wagayehu and
Lars, 2003).

Soil erosion is one of the major factors of soiydalation in Ethiopia (Hurni, 1986). Due to
the dissected terrain with nearly 70% of the higdsahaving slope above 30% and the high
intensity of the rainfall the highlands receive titiuted to accelerated erosion. Crop
production system widely practiced in the highlamdighe country which require fine tilled
seed bed and single cropping of fields encouragédoss via erosion (Belay, 2000; Kassaye,
2004). This is exacerbated by the ever increasopglation.



Soil erosion is a phenomenon, which occurs mainlghe highlands of Ethiopia. Here the
surface is rugged, steep and deeply dissectedslapds exceeding 15% are commonplace. In
addition the rainfall is often torrential in mangrfs thus exacerbating erosion. More than 5000
years of cultivation has taken its toll on the rgses of Ethiopia. It is a direct accumulation
result effect of the past and the present agricalltoractices in the highlands (Kassaye, 2004)
.The most common form of erosion is the loss oftdpunder the action of water or wind. Soil
erosion on the highlands is aggravated by the womiy extensive deforestation through
clearing and by fire (Kassaye, 2004).

As mentioned by FAO (1995), the recorded annudl esmision in Ethiopia ranges from 16-
300 tons/halyr depending mainly on the slope, @owr, and rainfall intensities. According to
the Ethiopian highland reclamation study (FAO, 1984 mid 1980’s 27 million ha or almost
50% of the highland area was significantly erodietimillion ha seriously eroded and over 2

million ha beyond reclamation.

Studies show that large proportion (almost halfaif losses) occurs from the cultivated fields
that cover only 13% of the country and on avera@j¢ofies of soil is being washed out from a
hectare of cultivated fields (Hurni, 1990).The sastady also indicated that the highest
average soil loss occurs on currently unprodudidvel with less vegetation cover that was
once under cultivation. It was estimated that ewesgr Ethiopian highlands lose about 1.9 to
3.5 hillion tones of topsoil (EPA, 1993). This largmount of soil loss made the country to be
described as one of the most serious erosion amedBica and in the world (Hurni, 1996).

Excessive soil loss with other factors led to rextliaverage crop yield per unit area.

According to FAO, (1986) cited in Girum (2007),naial soil loss in Ethiopia is estimated at

1.5 and 3 billion tons. Of this, 50 % occur in deopls where soil loss may be as high as 296
tons/ha/year on steep slopes. However differerd lase types have different soil loss rate
tablel Hurni, (1993) cited in Girum, (2007).

In general, Soil erosion is one of the major fagtwaiusing severe land degradation problem in
Ethiopia, which in turn is threatening the agriatdi productivity and the very survival of the
overwhelming majority of the rural population. Ttege of soil loss, depletion of soil organic

matter and nutrients as a result is so high andhnfaster than they can be replaced. The



Ethiopian Highland Reclamation Study (FAO, 1988)neated that water erosion moves nearly
1.9 billion tons of fertile soil from highlands aumaly.

Table 1: Solil loss rate estimates made for diffelamd cover/ land use in Ethiopia

Land cover/ land use area Percentage Soil loss (t/halyr

Crop land (annuals) 13.10 42

Perennial crops 1.70

Currently uncultivated land 18.70

Totally degraded landscape 3.80 70

Grazing/browsing land 51.00

Wood and bush land 8.10

Forests 3.60

Average 100.00 12

Source: Hurni (1993)

2.2.3 Causes of Soil Erosion

Erosion occurs when soil is exposed to water odveinergy. These process influenced by the
decisive factors which include the climate, theefethe nature of the surface, and the activity
of organism, especially the activity of man whickstbeen responsible in recent years for an
increasing specific influence on erosion system(&oimed, 2011).

According to Lal, (2007 )cited in Humberto, (2008phthropogenic activities involving
deforestation, overgrazing, intensive cultivatiaoil mismanagement, cultivation of steep
slopes, and urbanization accelerate the soil emosiazard. Land use and management,
topography, climate, and social, economic, andtipali conditions influence soil erosion. In
developing countries, soil erosion is directly kakto poverty level. Resource-poor farmers
lack means to establish conservation practicessiSt@nce agriculture forces farmers to use
extractive practices on small size farm (0.5-2y&@r after year for food production, delaying
or completely excluding the adoption of conservatpactices that reduce soil erosion risks
(Lal, 2007).



Raindrops hit exposed soil with great energy ath¢h soil particles along with the water into
the air. Raindrop splash and resulting sheet emo®move a thin film of soil from the land

surface. Sheet erosion is the dominant form ofieno@llison 1973; Foster and others 1985).
The impacts of both are intensified on sloping |anbere more than half of the soil contained
in the splashes is carried downhill to valleys avaterways (Pimentel 1995 ). Wind energy
dislodges soil particles and carries them off thadl Airborne soil particles are often

transported thousands of miles (Pimentel, 1995).

In Ethiopia the severity of soil erosion can beiladted to intense rainfall and rugged and
dissected nature of the topography with nearly &@ent of highlands having slopes exceeding
30 percent. Rapid population growth, cultivation siaep slopes, clearing of vegetation, and
overgrazing are the main factors that are accaebgrabil erosion in Ethiopia (Wood, 1990).
The annual rate of soil loss in the country is kigthan the annual rate of soil formation.
Hence, the underlying cause for the excessiveafaseil loss is the unsustainable exploitation
of the land resource which is manifested by extensie-vegetation for fuel wood and other
uses and expansion of cultivation and grazing stéep land areas (Kibrom and Lars, 2000;
Woldeamlak, 2003; Aklilu, 2006).

2.2.4 Consequences of Soil Erosion

Throughout Ethiopia, the landscape is subject ttesmarosion under the action of rainfall. The
slope, nature of soil, vegetation and human agtiglso influence the decisive soil erosion
process (Jurg, 1988). The consequences of soibarasnd sediment deposition occur both on-
and off-site. Onsite effects are particularly intpaot on agricultural land where the
redistribution of soil within a field, the loss sbil from a field, the breakdown of soil structure
and the decline in organic matter and nutrientslt@s a reduction of cultivable soil depth and a
decline in soil fertility .The net effect is a logEproductivity, which at first, restricts. Whadrc

be grown and results in increased expenditure otiliZers but later might lead to land
abandonment (Pimentel et al., 1995, cited in FAOQQ®. Off-site problems result from
sedimentation downstream, which reduces the cgpatitivers and retention ponds, enhances
the risk of flooding and muddy flood shortens tlesign life of reservoirs. Sediment is also a
pollutant in its own right and, through the agrewcticals adsorbed to it, can increase the levels

of nitrogen and phosphorus in water bodies andtresautrophication (Humberto, 2008).



Erosion reduces the overall productivity of ecosyst in several ways. First, in order of
importance, erosion increases water runoff, thedszyeasing water infiltration and the water-
storage capacity of the soil (Pimentel, 1995). Almganic matter and essential plant nutrients
are lost in the erosion process and soil deptkedsiced. These changes reduce biodiversity in
the soil (Pimentel, 1995). Because these factotsrant with one another, it is almost

impossible to separate the specific impacts offaotor from another.

Several studies have demonstrated that the sodwednby either wind or water erosion is 1.3—
5.0 times richer in organic matter than the sdiltbehind (Barrow, 1991). Eroded soil typically
contains about three times more nutrients thasdiideft behind on the eroded land (Lal 1980;
Young 1989). Both wind and water erosion selecgivemove the fine organic particles in the
soil, leaving behind large particles and stonesaBse most of the organic matter is close to
the soil surface in the form of decaying leaves sigins, erosion of the topsoil significantly

decreases soil organic matter.

Generally the effect of soil erosion by water edteibeyond the removal of valuable topsoil.
Crop emergence, growth and yield are directly a#fiédy the loss of natural nutrients and
applied fertilizers. Seeds and plants can be distlror completely removed by the erosion
(Lal, 2001).Soil quality, structure, stability atekture can be affected by the loss of soil. The
breakdown of aggregates and the removal of smadlgicles or entire layers of soil or organic
matter can weaken the structure and even changeexhee. Textural changes can in turn
affect the water-holding capacity of the soil, nmakit more susceptible to extreme conditions
such as drought (Lal 1990).same studies show thiatesosion by water also has off site
impact( Barrow CJ. 1991). Due to eroded soil, da@pdsdown slope, inhibit or delay the

emergence of seeds, bury small seedlings and riatesseplanting in the affected areas.

On site and off site effect off soil erosion in d®ping country like Ethiopia is high. As stated
by Hurni (1993) soil erosion by water constitutesexere threat to the national economy of
Ethiopia. Moreover, FAO (1986) estimated soil evasio cost Ethiopia on average 2.2 percent
of land productivity annually from that of the 198Boductivity level. In addition, Sutcliffe
(1993) also estimated that erosion costs Ethiogiar2ent of its GDP between 1985 and 1990.
Besides to these, Sutcliffe (2002) discussed tteatost of erosion in Ethiopia is very high and



it accounts more than anticipation per year. Thiss that the trend of the impact of erosion is

increasing from time to time rapidly in the country
2.2.5 Factors affecting soil erosion by water

Soil erosion is a complex process that involvesmoiperties, ground slope, vegetation rainfall
and intensity (Montgomery as quoted by kassa, 20These factors are not totally
independent, as geology affects topography, whahiofluence climate and the like. Human
disturbances, such as tillage and construction,namgral disturbances, such as severe weather

or fire, dramatically increase erosion (Israel, 201
2.2.5.1Climatic factors

Climatic attributes affecting erosion are precifaa, temperature, wind, humidity, and solar
radiation (Israel, 2011).Both rainfall and runadicfors must be considered in assessing water
erosion problems. The loss of soil is closely edato the impact of raindrops on the soil
surface to separate down soil aggregates and desgbem. The energy of the raindrops
influences the kind of soils that are detach@&this applies particularly to erosion by overland
flow and rills, for which intensity is generally msidered to be the most important rainfall
characteristi¢Humberto, 2008)lt appears that erosion is related to two typesiof event, the
short-lived intense storm where the infiltrationpaeity of the soil is exceeded, and the
prolonged storm of low intensity that saturates b (Humberto, 2008)Runoff depends on
rainfall intensity and infiltration capacity of $olt can occur when rainfall intensity exceeds
the rate of infiltration; as a result, the excesdew cannot be absorbed into the soil so it forms
surface runoff. The amount of runoff can increasanfiltration is reduced due to soll
compaction, saturation, crusting or freezing, (&iy2007). Lighter soil materials can be easily
removed by raindrop splash and runoff, but larget denser materials require raindrops with
higher energy. Soil movement is usually high ansilganoticeable during short-duration and
high-intensity thunderstorms. Less intense, losgig rainfall should not be misinterpreted as

being not capable of moving significant amountaf when compounded over time.

The rainfall in Ethiopia ranges from under 100 mar pear to close to 2200 mm per year
(Hawando. 2000). The rainfall is high in the higida areas. On the other hand, lowland areas

that are 110 m below sea level receive little @infThe annual temperature varies from 0°C in



the Mountain Ras Dejen to over 40°C in Danakil @sgion (110 m below sea level) (Blaich,
2005). Climate diversity creates challenges to rabriictors that affect soil erosion. Hawando
(2000) reports that mean rainfall are 900 mm parr.y®lost of the rain is received in three to
four months during the summer months (Dubale, 208&¢ording to United Nations cited in
Hawando (2002), Vertisols in the Highlands regicows in areas that receive between 642 to
1117 mm of rain per year. Water infiltration on t&ols is limited once the soil is wet. This

condition exacerbates soil erosion.
2.2.5.2 Soll Factors

Physical properties of soil affect the infiltraticapacity and the extent to which particles can
be detached and transporté&the physical factors which affect erodibility ofilsare aggregate
stability, particle size distribution, base minsrabrganic carbon content, clay mineralogy,
infiltration capacity, pore size, pore stabilityoisture holding capacity of soil, topographic
features and management of the land (Hudson, 18@Shestha, 2002)

Although a soil’s resistance to erosion dependsaih on topographic position, slope steepness
and the amount of disturbance, such as duringyd|lghe properties of the soil are the most
important determinants Humberto,2008krodibility varies with soil texture, aggregate
stability, shear strength, infiltration capacitydasrganic and chemical contei@fiestha, 2002).
Generally, soils with faster infiltration ratesgher levels of organic matter and improved soil
structure have greater resistance to erosion. Samdly loam and loam-textured soils tend to
be less erodible than silt, very fine sand, andagerclay textured soils. Tillage and cropping
practices that lower soil organic matter levelsissapoor soil structure, and result an increases
in soil erodibility (Shestha, 2002).

2.2.5.3 Topographic Factors

Erosion would normally be expected to increase wittrease in slope steepness and slope
length as a result of respective increases in itglend volume of surface runoff (Doere,as
quoted by Israel 201 Further, while on a flat surface raindrops splssih particles randomly

in all directions, on sloping ground more soil ashed down slope than upsldpkéstha,

2002) Generally, soil erosion by water increases asliyge and the length of a field increases



due to the greater accumulation of runoff. Consdiah of small fields into larger ones often
results in longer slope lengths with high erosiateptial, due to increase in the velocity of
water, which permits a greater degree of carryirgpacity for sediment (Hawando,

2002).Consolidation of small fields into larger enaten results in longer slope lengths with
high erosion potential, due to increase in the cigjaf water, which permits a greater degree
of carrying capacity for sedime(Bhestha, 2002)

2.2.5.4 Vegetation Cover Factor

Vegetation acts as a protective layer or buffewben the atmosphere and the soil. The
aboveground components, such as leaves and stéswmbasome of the energy of falling

raindrops, running water and wind, so that lessinscted at the soil, while the below-ground
components, comprising the root system, contridatéhe mechanical strength of the soil

(Hudson, 1996)

Soil erosion potential increases if the soil ha®nwgery little vegetative cover of plants and/or
crop residues. Plant and residue cover protectsdlidrom raindrop impact and splash. Plant
and residue cover tends to slow down the movemémudace runoff and allows excess
surface water to infiltrate. The erosion-reducitiipativeness of plant and/or residue covers
depends on the type, extent, and quantity of c@@eonvall, 1995). The effectiveness of any
protective cover also depends on how much protedcsi@available at various periods during the
year, relative to the amount of erosive rainfadittfalls during these periods. Generally, the less
the disturbance of vegetation or residue coverratear the surface the more effective the

tillage practice in reducing erosion (Hudson, 1996)
2.2.5.5 Conservation Measures

Certain conservation measures can reduce soiloer@sipecially in agricultural areas. Tillage
and cropping practices, land management practidiesctly affect the overall soil erosion
problem and solutions on a farm (Girum, 2007). Wlteop rotations or changing tillage
practices are not enough to control erosion oreld,fia combination of approaches or more
extreme measures like contour plowing, strip crogpor terracing might be necessary(lsrael,
2011).The aim of soil conservation as mentionedAtsmayhu (1996)s to reduce erosion to a

level at which the maximum sustainable level ofi@dtural production, grazing or



recreational activity can be obtained from an arekand without unacceptable environmental

damage.
2.2.6 Soil Erosion Types

According to Israel (2011), soil erosion by watecurs in various forms (e.g., splash, sheet,
rill, and gullies) depending on the stage of pregrim the erosion cycle and the position in the

landscape. Some of the types of erosion are disdussow:
2.2.6.1 Rain Splash Erosion

Rain splash Erosion is the result of water falldgectly on to the ground during rainstorms or
when it is intercepted by the canopy and findsvidy through the ground (Morgan, 1995).it is
the most important detaching agent. As a resulamfdrops striking a bare soil surface, soil
particles may be thrown through the air over distgnof several centimeters (Alemayhu,
1996). According to Miller et al., 1997 cited in if@n, 2007) raindrops fall with an

approximate speed of 914 cm/s. When raindropseshbéce soil, they beat it into flowing mud,

which splashes as far as 61 cm high and 152 cm.away
2.2.6.2 Sheet Erosion

Sheet erosion occurs as a shallow 'sheet’ of ilateing over the ground surface, resulting in
breakdown of soil surface structure and surfaceffui occurs rather uniformly over the slope
and may go unnoticed until most of the productigpsbil has been lost. Although often
difficult to recognize, sheet erosion is resporesiiolr extensive soil loss in both cultivated and

non-cultivated environments (Hawando, 2000).
2.2.6.3 Rill erosion

Rill erosion results when surface runoff concersdbrming small yet well-defined channels.
Rills are eroded channels that are small enoudbetoemoved by normal tillage operations.
Rill initiated at a critical distance down slopeewvh surface runoff concentrates and becomes
channeled .The water in a rill has sufficient defjathturbulence to develop in it and therefore

entrain large particles (Morgan, 1995).



2.2.6.4 Gully Erosion

Gully erosion produces channels larger than idigface water runoff, causing gully formation
or the enlarging of existing gullies, is usuallye tresult of improper outlet design for local
surface and subsurface drainage systems (Morgd&%).1&ully erosion results in significant
amounts of land being taken out of production anehtes hazardous conditions for the

operators of farm machinery.

According to Hurni (1985), erosion seriously redudde productivity of the land and
unfavorably affects the environment. Its results t® visualized by large gullies, or less

obvious but more seriously by sheet erosion.
2.2.7 Conservation Efforts

There was not government policy on soil conserwatio natural recourses management in
Ethiopia until the 1970s, after which national efforts failsconservation expanded rapidly
(Hurni, 1986; Wogayehu and Lars, 2003). The famiofe$973 and 1985 provided a base for
conservation work compensation for labor, espacialthe form of food-for-work (FFW), and
in some cases cash-for-work (CFW), has been the aiaect economic incentives used for
soil conservation in Ethiopia(Campbell, 1991). Amgdly, the 1974 drought provided the
initial motivation for the mobilization of rural beur force for conservation in the country
using FFW programmes (Hoben, 1996).In additionF@VFand CFW programs, tree seedlings
distribution at minimal prices for private use, dnele of charge for use in community lands,
has been another direct economic incentive useds&ir conservation in the country.
According to Campbell cited in Tadel(2007)up to8@9 food aid used for payment of
conservation and related works as food-for-worknpayt accounted for approximately 29% of
total food aid (71% of the food aid was distributesl emergency food). With this, Ethiopia
became the largest food—for-work program benefyaiaAfrica and the second largest country
in the world following India (Campbell, 1991). At&b of 50 million workdays were devoted to
the conservation work between 1982 and 1985 thréowmghfor-work.

Aside from the introduced soil and water conseoratneasures, reports indicate that peasants

have been aware of problems related to soil eroswhdeveloped indigenous soil and water



conservation practices that sustained agricultwe denturies. These include different
conservation practices in the Northern Highlandgll\@leveloped terracing systems of Konso
in southern Ethiopia (FAO, 1990); ditches in NortheéShewa in the Central Highlands
(Alemayhu, 1996); and different techniques in thestérn Highlands .It appears that these
traditional practices were not given due considenain the massive soil conservation and a

forestation campaign under the FFW schemes.

According to Gebremedh factors that inhibitingriar investment in soil and sustainable use
of soil conservation practices in the land includesure insecurity, the low profitability of

conservation practices and the absence of adeghateterm benefits from soil conservation.
In order to encourage soil conservation at the feawel, several factors that either raise the
discount rate of farmers, or reduce the profitgbibbf conservation practices need to be

considered in designing incentives.

2.2.8 Farmers’ Perception on Soil Erosion

Ethiopian farmers’ perception and response to exmkion problems are linked with various
hidden or unseen socio-economic, cultural and deaptgc factors as well as its wide
geographical area and large population. The studgducted in Awassa District by
Awdenegest and Holden (2006) clearly shows thap&2Zent of farmers in the catchments
were aware of the problem of soil erosion and kellethe severity of the problem had
increased in recent years and 94 percent of thmefar in the catchment were aware of the
problem of soil fertility decline. The most impantareasons suggested for soil erosion were:
deforestation (66%), no terracing (47%), runoff%#2no or scarcity of grazing land (17%),
high rainfall rates (14%) and steep slopes (13%9nRhese, one can easily understand that the
reason for soil erosion can vary in space (landscapd time. Morgan, (1995) described that
high rainfall in steeply sloped areas with poor etatjon cover and an absence of protective
measures will result in high rates of soil erosiom.these area, farmers suggested indirect
reasons that aggravate the problem, such as galtidsills, high population, labor shortage
and lack of soil conservation practices (e.g. tang cut-off drains) (Awdenegest and Holden,
2006).



According to Dejene, (1996), Gedion, (2003), Sjg898)cited in Tadel, (2008) that
demographic and social-economic back ground offéinmers have a significant effect on
perception on degree of soil erosion and their aesp to varies conservation strategies.
Similarly, studies showed that, farmers with higbducational levels are expected to be better
in perception and response to soil erosion problghsllachew, 2004). According to Baharu
(1993) cited in Abiy, (2002) showed that farmerghmsmall land holding are more likely to
apply conservation measures and make an effoutitize their limited resources more
efficiently and adopt new technologies at fas&te than those farmers who have large farm
land holdings. The size of the house hold has archhant role in perception. According to
Abiy (2002) the size of house hold has a positiogatation with farmer’s perception of soll
erosion problems. According Endrias et al (2005 ccin Tadele,(2008)that household with
large family size is expected to adopt wide raniggoaservation techniques compared to house
hold with small family size. According to Mulugetg992) farmers who had contact with DAs
had a significant association with their responsesoil erosion problems and higher the
frequency of extension contact the more likelyravker will receive valuable information about

the adoption of new techniques for environment rganeent.



CHAPTER THREE
3. Back Ground to the Study Area and Methods

3.1 Back Ground to the Study Area

3.1 .1 Location

Dessie town is found in South Wello zone, easteamgm of Amhara region and in north
central part of Ethiopia at a road distance of 40%kom Addis Ababa. Astronomically, the
town lies on the intersection of 11IRB39°38E.Administratively, the town is subdivided in to
16 kebelles. From this 10 are urban kebelles wihiéeremaining 6 are rural kebeles of the

town, (Dessie town administration office magaz2@)9 cited in Solomon Cheru, 2011).

This study focus on only the three of the ruraléteb of the town namely 015(Gerado Bilen),

016(yito Medhanialem) and 011 (Tita). Gerado Bilera rural kebele is found in the western

part of Dessie town at a road distance of 5k.m fidessie town. Similarly the second sample

kebele is Yitomedalem rural kebele is also foundhi& south western parts of Dessie town.
The last sample kebele was Tita rural kebele,uhtbaround in the north eastern part of Dessie
town at a road distance of 8 km from Dessie town

3.1.2 Climate

Dessie falls within “dega” agro climatic zone widn average monthly minimum and
maximum temperature of 12.37°and 26.27°c respdygtive a result, it has cooler temperature
and high precipitation. According to the metrol@jidata record at kombolcha station (which
is 10km air distance from Dessie) there are twoyraeasons: spring (march-may) and summer
(July-September), of which summer season has titeeki rainfall. The average annual rainfall
for the period between 1994 and2001were calcukatée 1070mm (Sileshi, citied in Solomon
Cheru, 2011).Gerado Bilen (015 rural kebeles) rkedeles is found on the average elevation
range of 2200-2800meter above sea level and & faithin “Dega” 5% and 95% within
“wienadega” climatic zone.It has an average monthigimum and maximum temperature of
12°c and 15°c respectively. In this rural kebelesré are two rainy seasons. Spring and

summer of which summer season has the highest faflin Average annual rain fall is



900mm.Yito- Medanialem kebele is found on averdgeation 2400meter above sea level and
has two rain season with the average annual rai8f@dmm.It has an average monthly
minimum and maximum temperature of 12°c and 16Speetively. Tita rural kebeles also has
the average elevation range from 2380-2680meteveabea level and it falls within “dega“
35% and 65% within “wienadega” climatic zone .itshan average monthly minimum and
maximum temperature of 11°c and 14°c respectiMalythis rural kebele there are two rainy
seasons. Spring and summer of which summer seasotiné highest rain fall. Average annual
rain fall ranges 900 - 1200mm.
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3.1.3 Topography and soils

The average elevation of the Dessie town ranges 2400 to 2800 meter above sea level. The
town is bounded and squeezed by a series of ramggsescarpments with rugged surfaces
between the cliffs of Tossa and Azuwa, and Borkener divides this basin in to two parts.
According to the town administration Dessie towmatukebeles has an estimated area of
12994.28ha with the population size of 36839 of wh@9776(53.7%) were males and
17063(46.3%) were females. Out of the total afahetown rural kebeles land with the slope
of up to 10 %, covers 55.3 percent , land withdlope 11 %up to 15 %covers 8.5percent and

the lands with the slope of more than 30% coverg gércent.

Table 3.1: Dessie town rural kebeles steepnessind in percentage

Slope steepness| Total Cumulative
percent Coverage in percer| percentage
0-5 39 39
6-10 16.3 55.3
11-15 8.5 63.8
16 and above 36.2 100

Sources: Dessie town office of agriculture 2011.

According to the kebele administration of Geradbdn, the kebele has a population of 11845
and size of 3240ha of land. According to the tognrcalture office out of the total area of the

kebeles, flat plain covers 53% of the area theageelevation this rural kebeles range from
2200-2800meter above sea level. Similarly, accgrdonthe town agriculture office, Yito —

Medenialem kebele hasa total area of 1804.26.otheofotal area of this kebele flat plain land
covers 65%with the average elevation 2400meter els@a level. According to the kebele
administration of Tita, the kebeles has a poputatib5430 and size of 1340 ha of land. Out of
the total area of the kebeles, the land with tlopeslof more than15% covers 58.1% of land.

The average elevation this rural kebeles range 2880D-2680meter above sea level.



There is no detailed soil surveys have been caaigdn the study area especially in the three
sample kebeles and also true to others districtoAting to the data from Dessie town rural
kebels agricultural and rural development offidee tlominant soil type of the study area is
black soils(Verti soils).Based on farmers’ clagsifion, the dominant soil types are listed
below.

Table 3.2 Major solil types of Dessie town rural ddels

Soil types Coverage in Coverage in Cumulative
hectare Percent percent

Black clay soil 8580.7 58 58

Grayish soil 1494.2 10.1 68.1

Red clay soll 177.5 1.2 69.3

Brownish soil 3698.6 25 94.3

Others 843.3 5.7 100

total 14794.28 100

Sources: Dessie town office of agriculture, 2011.
3.1.4. Landholding Size of Respondents

The landholding of farmers in the study area ig/\&mnall, as in most of the highlands of
the country. Landholding among households varigmifstantly and minimum and

maximum sizes of land holding were 0.12 ha andatfahm land. 73.5 percent of sample
households have less than 1 hectare of land. Meee the land is fragmented (broken

up) in to a number of small separate plots, ofteated at distance from each other.

3.1.5. Crop Production and Economy

The farmers in the study area cultivate a varidtgeyeals, pulses and root crops. These
cultivated food crops in the study area include ath@riticum sp), teff (Eragrostis sp,
sorghum $orghum bicoloy, bean and pea¥icia fabiaandPisum sativy linseed (Linum
usitattissimum)maizeZea mayy barley Hordeum sp.and fenugreek(Trigonella foenum-
grecum).finger millat(Eleusine coracana),vetch {¥igativa), soya bean (Glycine max)and
emmer wheat (Avena sativia).Major crops such af tefieat and maize are cultivated

during the long rainy season and supplementargaition in spring especially in Gerado-



Liben and Yito-Medanialem sample kebeles. The fasmeso cultivated a variety of
vegetables and root crops include head cabbagesgBeaaoleracea capitata), beetroot (Beta
vulgaris rubra), carrot (Daucus carota sativa)oonnfAllium cepa) and potato (Solanum
tuberosum) in homestead gardens or where irrigatxist especially Gerado-Liben and
Yito-Medanialem sample kebeles.

Economically, agriculture serves as the main econdoot and means of livelihood to the
majority of the people and characterized by tradai mixed farming as it includes both
crop and livestock production. More of it is raedfand supplementary traditional irrigation
especially in Gerado-Bilen and Yito Medanialem sknkgbeles.

3.1.6 The Land Use of Dessie Town Rural Kebeles

The cultivated land and forest land which occuphegllargest part (more than 65%) of the total
area of the rural kebeles of Dessie town. The sleald was mainly located on the steeper

slopes of the mountain unsuitable for crop cultvatind formed the third largest spatial extent.

Table4.3 The land use of Dessie towalrkebeles

Land use Total area (ha) Percentage
Cultivated land 7924 53.6
Grazing land 1366 9.2
Forest land 2178 14.7
Construction land 1116 7.5
Unproductive land| 10 0.09
Bush/shrub land 1714 11.6
Covered with water 2 0.01
Others 485 3.3

14795 100

Sources: Dessie town office of agricult@@]1.



3.2 Research Methods
3.2.1 Type and Source of Data

Data for this study came from two sources: pringrg secondary sources .Data were obtained
from a survey undertaken in the three rural kebefetesse town (Tita, Gerado kelina and yito
Mednialem). In this research, farmers were the msgurces of primary data. Hence, field
observation, focus group discussion, interview$ \selected farmers and other key informants
were primary data sources. As part of the primatadinformation was also collected from
Zonal and district agricultural experts, Kebele adstrators, soil and water conservation
supervisors and DAs. In addition, secondary souof@sformation used for this study. These
include published materials such as reports, plafigial records, census records, project
reports, research papers and data files from ieteweb pages.

3.2.2 Sampling Procedures

Dessie town rural kebeles were selected as a sieds where to conduct this research. Within
Dessie town there are six rural kebels. Two stagepting technique was employed to select
sample farmers. In the first stage three (3) tounarkebeles was selected as study samples
,namely Grado-Bilen ,Yitomidenialem and Tita rutebeles with the total population
11845,4106 and 5430 respectively(Dessie town adtnation office magazine, 2009). The
selection was made through the use of topogramipdsand population size as criteria. Tita
kebeles was selected due to its slope ranging frmderately steeping to steep slope (slope
estimated to 16-30% and above). It accounts 58 fifiectotal land of the kebele .The second
sample kebele Grado-Bilen was selected based guojislation size. Due to this in this rural
kebeles the pressure on natural resource espeoialland is significantly higher than the
remaining kebeles. The third sample is Yito-Medkmakebele that was selected again based
on slope from gentle/flat area. From the total ask#he kebeles 65% of land has the slope
estimated 0-5%.Because the researcher assumetighzrception on soil erosion might differ

by slope categories and as well the severity dfesosion problems.

In the second stage a systematic random sampl8 t#r8 households was selected from the

three rural kebeles for personal interviews. The@eg was done using a list obtained from



the respective rural kebeles administrations and RAd there were about 3232 household
heads residing in the three rural kebeles. Out2823household heads, 933 residing in Tita,
1450 in Gerado-Bilen and 849 in Yito-Medanialematikebeles. Proportional to the size of the
representative sampling household heads each ketteldy sample were selected from the list
of households. Accordingly, from Tita 24 house hbledads, from Gerado-Bilen 37house
household heads and from Yito-Medanialem 22 houskl Iheads were selected using

systematic random sampling technique.

The head of the household was considered to beirfieof analysis because s/he was the
ultimate decision-maker with respect to farming\aiiés. When the head of a selected sample
household was unavailable (after repeated visigrviewers went to the next household on
the list. It is known that sample size depends amability of a population to be sampled and

taking time, cost and accessibility. Given the treeahomogeneity of the subsistence farmers
in the study kebeles in terms of physical environtakfactors and resource endowments, this
number was considered maximum which could be hdreffectively with in the research time

and budget.

3.3 Methods of Data Collection

Combination of the following data collection tooisere employed to gather relevant

information.
3.3.1. Field Observation and Informal Interviews

Field observation was conducted throughout the shmbcess of the research in order to
ensure the validity of information obtained. It waimed of understanding the local condition
of the community in terms of their culture, farmaptices and traditional way of resources
utilization and application of conservation measuedc. It was also done with the purpose of
getting guidance for development of the formal gjoesand to get additional information in

related to soil erosion severity, existing soil servation measures, yield conditions, soil color,
topography and land use and land cover. In thiarteghe three sampled rural kebeles were

observed purposefully.



On the other hand informal interviews were caroed with farmers was aimed to obtaining
information for developing to produce structurecesfionnaires which is the core instrument

for collected information and were conducted inrdarmal and easy manner.
3.3.2 Structured Interviews

This was the most important and largely used ins¢nt for data collection tool in this
research. Based on information acquired from in&drmiscussion with farmers and field
observation, and from literatures reading; strieduguestionnaire (Appendix 1) was developed
and employed on 83 farm house holds randomly sslect

The survey was conducted using a structured suguegtionnaire to obtain farmers ‘perception
to words the problems of soil erosion and theirsepmation knowledge. The enumerators were
selected (one was high school teacher and the wthgrhigh school graduate) for structured
interviews. Prior to implementing the survey, theestionnaire was used to train enumerators
and tested for their clarity.

The questionnaire was comprised of both open-empestions and questions with codified
answers, and was administered after pre-testing.qliestions pertained to of four main topics:
(1) respondents household characteristics, (2) lamd landholding characteristics of

respondent, (3) cause and effect of erosion, andofdservation knowledge and practices.

During the field survey, especially on the thirdimimpics of the questioner (cause and effect of
erosion) the respondents were asked ranking andoye® item questions regarding their
perception to soil erosion. The first questionsevabout the causes and consequences of soil
erosion. These questions involved 8 possible ran&hoices and the respondents were asked to
rank from the highest to the lowest level basedheir perception towards each. These ranking
guestioners were used to analyze causes, exterdomseéquences of erosion in the study area.
The second question on the cause and consequehses erosion were involved 8 possible
item of yes or no question and the respondents asked to answer the question based on their
perception towards each question. The yes or Netiquners item were used to identify some of

the factors that determined farmers’ perceptiothencause and consequences soil erosion.



3.3.3. Focus Group Discussions (FGD)

Additional information was obtained through commungroup discussions. Focus group
discussion was conducted in all three kebeles 2tkelected farmers. In each sample kebeles,

discussion groups were comprised of eight peopith tmales and females of differing ages.

Figure 2 show partial members of focus group disicusat Yito Medaniealem.
3.3.4. Methods of Data Analysis and Presentation

The survey generated both qualitative and quanitadata, the first task was therefore to
summaries, categories and code all qualitativeoresgs into numeric values and then enter
them in SPSS statistical program. The findingshef $tudy were presented in tables, figures
and charts. Some structured household survey data analyzed using percentages, multiple
response (frequency and cross tabulation), andrigége statistics (frequency and cross
tabulation) using the Statistical Package for Sd®tences (SPSS) for Windows 20.

Information obtained from focus group discussiord anformal interviews with different
elderly people in the kebeles and extension offigere mostly in form of verbal/narrative
information. This information is more qualitative nhature and will be used to support the

coded qualitative and quantitative data analysis.



CHAPTER FOUR

4. Results and Discussions

4.1 Household Characteristics of the Respondents

From the total 83 respondents 63.9% (53) and 3§30pwere male and female respectively.
According to the field survey the age-sex compositf the sample population is presented in
table (4.1). Accordingly, respondent bellow agecdfstituted 61.5% of the total and above 40
the remaining 37.5%.

Table 4.1 age-sex composition of sample households.

Age group Sex of respondents
Male Female Total

frequency| Percent| frequency| percent| frequency| Percent
20-30 - - 6 7.2 6 7.2
31-40 34 41 11 13.3 45 54.3
41-50 13 15.7 9 10.8 22 26.5
>50 6 7.2 4 4.8 10 12
total 53 63.9 30 36.1 83 100

Source: field survey, 2014.

According to the field survey the distribution dkthousehold by number of person is mainly
dominated by household with 4-6 members. The halddiead with less than or equal to 3
members make up 8.4%. Household with 3-6 membarstitated 74.7% and household with

7 and above constituted the remaining 16.9%.

Changes in the distribution of marital status hanemportant impact on the size and structure
of families household. According to the field syy82.8% of the respondents were married,

2.8% were widowed and the reaming 2.4% were single.

The level of literacy in the study area was low. gxg the literacy category about 22% of the
respondents were literate, 78.3 of the respondentisl read and write. Only 49.6% of the total
had any formal education, either at elementaryndrsecondary level. In the study area literacy

rate is better compared to the rest of rural afegheocountry. These differences may be due to



the study kebeles found proximity to Dessie towrban center where they may be more

positive towards and exposure to formal education.

Table: 4.2 Educational levels of sample househektih

Educational level Frequency percent
llliterate 18 21.7
Adult literacy 21 28.9
Attended elementary education 31 37.3
Attended secondary education 9 10.8
Attended above grade ten 1 1.2
Total 83 100

Source: field survey January, (2014).

4.2 Farmers’ Perception on Erosion Problems

4.2.1 Land size, soil futility and land prductivity

Land availability often influences farming practiaed affects the soil erosion process. In the
study area most of the agriculture land has bebndsuaded to the smallest land holding that

area insufficient for small holder subsistencent&as’ response also revealed the existing land
shortage. Out of 83 interviewed farmers, 85.5 paroé the household reported that the land
they cultivate is insufficient to support their Iseuhold and they are not imposition to inherit
land from their parents when they get married tbeskhold land holding have decrease.73.5
percent of sample households have less than 1rbeofaland. More over the land is

fragmented (broken up) in to a number of small sdpaplots, often located at distance from

each other.

Farmers recommended the positive solution for ¢biivable land scarcity to be involving in
non-farm activities such as daily laborers (49.4greasing the existing land productive by
using modern technologies includes improved se&®0¢2), migration to other area (urban
area) (14.5%) and going to resettlement (7.2%).eNoh the farmers suggested expanding
cultivable land by cleaning forest and common laftis is agreeing with the finding of
Klbemo, (2011).



Farmers posses a detailed knowledge of soil fgrtiiey are cultivating. Farmers in the study
area often perceive soil fertility associated witlop yield. About 88 percent of the farmer
related yield to the position of slope suitable fardtivation, 49.4 percent of the farmers
preferred gentle undulating slope for high yieldd &88.6 percent of the respondent farmer
chooses moderately stepping slope for high yieldlena few farmer 9 percent and 1 percent of
the total respondent, preferred flat and steepestophigh yield respectively. This is due to fear

of water logging in flat slope and erosion probliensteep slope land.

According to the field survey 62.7% of the farmexported decline of the productivity of their
land. 25.3% and 12% of the respondent perceived gheductivity of their land is improving
and constant respectively. They also reported 48at% of the respondent farmers perceived
that fertility of their land declined and 32.5%mentd as improving the fertility of their land.

As the farmers indicated the main factors attridute the decline of the productivity of their
land were over cultivation 50.75%, remove of sgildsosion38.5% ,obscene of following 28%
and 8.75% high coast of fertilizer mentioned asdéweses for decline of their land productivity.
Out of 57 cases (26 respondents say no declingein kand productivity). This observation

agrees with the findings Aklilu et al., (2004) aerBssa watershed, central highlands of

Ethiopia.

Table: 4.3 farmers’ perception on causes for famodiuctivity decline.

Causes Responses

for productivity decline frequency | percent Percent of cause
Absence of fallowing 16 22.2 28
High coast of chemical fertilizer 5 6.9 8.75
Removal of soil by erosion 22 30.6 38.5
Over cultivation 29 40.3 52.75
Total 72 100 126

Source: Field survey, (2014).



4.2.2 Indicator, Causes, Extent and Consequenceskiosion

During the field survey, the respondents were askedranking questions regarding to their
perception to soil erosion. The first questions evabout the cause of soil erosion and the
second one was about consequence of soil erosmmth. dgiestions were involved 8 possible
ranking choices and the respondents were askeantofrom the highest to the lowest level

based on their perception towards each.

Soil erosion was perceived by the farmers in tlielystarea as a problem of farming. Farmers
described existence of soil erosion on their landevere, moderate, minor, and no erosion risk
(Table 4.4).The survey showed that 94% of the nedpot farmers reported erosion problem on
their farm land. The farmers rated the degree bfesosion problem as sevier 16.9%, moderate
47% and minor 30.1%.While 6% of the respondent nteplono erosion problem. This is more
than or comparable to the findings of other studiesle in different part of the country. For
instance, the study made in Gununo Area in the BRIBelay, (1992) cited in Habtamu(2006)
at the beginning 0f1990s indicated that about 74%armers interviewed perceived soil erosion
problem on their cultivation field (Belay, 1992)deat study in Beressa watershed indicated
that among the interviewed farmers reported thasien problems on their farmland 72% in
Debele, 76% in Wushawushign , and 67% in Faji (lalkdt. la,2004).

Table: 4.4 Farmers’ Expression of Soil Erosion legie of Severity

Soil Erosion Severity Level Frequency percent Cumattive percent
Severe 14 16.9 16.9

Moderate 39 47 63.9

Minor 25 30.1 94

No erosion risk 5 6 100

Total 83 100

Source: Field survey, (2014).
As mentioned by the majority of the farmer (Tabtg4he dominant form of erosion in the
study area was sheet and rill types .From the fewméno reported erosion problem, 43.6%

mentioned the prevalence of sheet erosion, 46.1%iomed the prevalence of rill erosion .The



two forms of soil erosion together accounted for788 of the total reported prevalence of

erosion forms .while gully form of erosion is memed by 10.3% ofthe respondent farmers.

However, the majority of the farmers (77.1%) repdrthat the extent of erosion problem as
moderate and minor. From the field observation ieragdo- Bilen and Ylto-Medanialem
kebeles sheet and rill forms of erosion causediderable damage to the farmland. Especially
in Gerado-Billen kebele due to its slope that iairplland form farmers may have limited
understanding of the severity of sheet erosion thrgdcould influences their perception on

sheet erosion negatively.

Table 4.5 Dominant forms of erosion in the studdaar

forms of erosion Frequency| Percent
Sheet 34 43.6
Rill 35 46.1
Gully 8 10.3
Total 83 100

Source: Field survey, (2014).



Figer4: Development of rill erosion in the farm deof study area.
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Among interviewed farmers, 53% and 19.3% farmerstiored the causes for soil erosion as
intensity of rain fall and slope steepness of eated land respectively (Table 4.6). This is
clearly in agreement with the finding of Shibru 1) on farmer of Limu wereda of Hadiy

zone who stated that the main causes for soil @naaie intensity of the rain fall and slope
steepness of the cultivated land. In addition Kibg2011) study on farmer perception on soil
erosion in Sora district slope steepness mentiaheasnain cause for soil erosion. Moreover,
deforestation and soil erodibilty mentioned as eausf soil erosion by 10.9% and 8.4% of the
respondent farmers respectively. Most farmers didassociate terms of land preparation for
cropping as causes for soil erosion in their faandl

Out of the total possible causes of soil erosioméas in the study area mentioned intensity of
rain fall (53%), slope steepness (19.3%) and dsfatien (10.9%) indicated one up to three as
the causes of soil erosion in higher percentage tina rest possible causes. In terms of sample
kebeles, farmers of Gerado-Bilen reported 26.598%@&nd 6% that intensity of rainfall,
deforestation and slope steepness of the cultivdaod respectively as the causes of soill
erosion in higher percentage. Even if this kebelenore a flat plain land, absences of forests
are plying a major rule in erosion process. Outheftotal area this kebeles (3240ha) only 0.92
%( 30ha) of land covered by forest. Having larggpation size (almost mare than 11,000)
also exert pressure on the reaming forest resoarm® aggravate the erosion process
significantly. In the reaming two sample kebeleshaf study area intensity of rainfall (8.4%),



deforestation (3.6%) and slope steepness of thivatibn land (8.4%) indicated by farmers of
Yito-Medanialem, and by farmers of Tita Intensity rainfall (18.1%), types of soil and
erodiblity(7.2) and slope steepness (4.8%) weretimeed as the causes of soil erosion one up
to three.

Table (4.7) indicates that the number and percentiigjribution of respondent who perceived
the main indicators of soil erosion on their laAdbout 26.5 percent, 27.7 percent, 12 percent
of the respondents were mentioned accumulationumhpd near to valleys, rill and gully
formation, and stoniness of soil and slope steepaesndicator of soil erosion on their farm
land. About 7.2 percent of the respondents weretioreed poor crop and grass grow as
indicator of soil erosion. Absence of fertilizerdaroot exposure mentioned as indicators of
soil erosion by 4.8% and 3.8 % respondents of #nmdrs respectively. While the reaming
percent that is 6% of the respondent mentionedgehai the color of the soil as indicators of
soil erosion.

Table: 4.6 Percentage Distribution of Respondent lhgir Perception for the Causes of Soil

Erosion.
Respondents’ perception to the Frequency percent | Cumulative
Causes of soil erosion percent
Slope steepness of the cultivated land 16 19.3 19.3
Ceaseless cultivation and absence of fallowing 2 4 2. 21.7
Types of soil and erodibility 7 8.4 30.1
Intensity of rainfall 44 53 83.1
Absence and delay of soil conservation measuges 2.4 85.5
Deforestation 9 10.9 96.4
Overgrazing 2 2.4 98.8
Terms of land preparation for cropping 1 1.2 100
Total 83 100

.Source: field survey, (2014).



Table 4.7 Percentage Distribution of Respondenthmir Perception for the indicators of Soll

Erosion.
Erosion indicators frequency percent
Rills and Gully development 22 26.5
Observing the color of soil 5 6
Accumulation of sediments near to valleys 23 27.7
Stoniness of soil 10 12
Slope Steepness 10 12
Absence of fertile topsoil 4 4.8
Root exposure 3 3.8
Poor crop and grass growth 6 7.2
Total 83 100

Source: field survey, (2014).

Generally out of the total respondent more than 58perted that the main indicators of soil
erosion were accumulation of sediments near teeyadind rill and gully formation. In the
flat/plain slop area of the study kebele farmersewgerceived accumulation of dump (soil)

near to valley as the main indicate of soil erosartheir land.

According to the field survey almost more than 56%4he farmer in Gerado-Bilen kebele
reported that the main indicator of soil erosiorrevaccumulation of dump near to the valley
(plain slope) .where as the farmers in the stesppe study area particularly Tita kebele
nearly 50% of the interviewed farmer mention rildagully formation as the major indicator of

soil erosion in their farm land.

Almost 51.8% of interviewed farmers mentioned tffeat of soil erosion on their farm land is

loss of top soil, about 14.5% and 13.3% of intemad farmer mentioned the effects of soaill
erosion is formation of gullies and yield redoatiover time respectively. In addition farmers
reported that loss of vegetation cover and grad%8require high input and management
(3.6%), Change in soil color (3.6%) , out migratih6) and lack of farm land and grazing

field (1.6%) as the effects of soil erosion by miewed farmers in the study area, (see table



4.8).out of the first three reported effects ofl ssbsion loss of top soil were indicated by
almost farmers of Tita (25.3%), Gerado-Bilen(19)3#d Yito-Medianialem (7.2%) from the
total 51.8%.

Table: 4.8 Percentage Distribution of Respondentwir Perception for the Consequence of

Soil Erosion.

Consequences Frequency percent| Cumulative percent
Loss of topsoil 43 51.8 51.8
Reduction in yield over time 11 13.3 65.1
Development of gullies 12 14.5 79.6
Loss of vegetation cover and grasses 7 8.4 88

Change in soil color 3 3.6 91.6
Require high input and management 3 3.6 94

Lack of farm land and grazing field 1 1.2 96.4

Desertification, and out migration. 3 3.6 100

Total 83 100

Source: Field survey, (2014).

4.3 Factors That Influence Farmers’ Perception toweds the Problem of Soil

Erosion

This sections has examined farmers perception gartipact of back ground characteristics
such as demographic and socio economic on soilogro§hese characteristics include in this
study were the respondents sex, age, householdesizeational (literacy) level and farm size
of the house hold.

The chi-square of independent was made to know heheatr not there was a significance
association between the independent variablesgpgon to the cause and consequence of soil

erosion) and a set of explanatory variables wisigaificant level (P- Value). When P- value is



< 0.05 at, there is a significant association betweach of independent variable with

dependant variable.

4.3.1 Analysis of data on farmer’s perception to th causes and consequences

of soil erosion

During the field survey, the yes or no questiornins were used to identify some of the factors

that determine farmers’ perception on the causecandequence soil erosion.

The first questions were about the cause of sabien and the second one was about
consequence of soil erosion. Both questions ara@ved 8 possible item of yes or no question
and the respondents were asked to answer the quéstsed on their perception towards each

question.

4.3.1.1 Relationship between Respondents Age andrgeption about the causes

and consequence of soil erosion.

Table ( 4.9) show that among young farmers 84.3%8%2.,51%,39.2% and 41.2% were
reported that they are perceived soil erosion chbgedeforestation, intensity of rain fall, slope
steepness of the cultivation land, overgrazing tarchs of land preparation for cropping,
respectively . On the other hand old age group @ fdrmers who accounted for 62.5% (
absences and delay of soil conservation measurg)¥s@ceaseless cultivation and absences of
fallowing) and 40.6% (types of soil and erodibilitynentioned as the causes of soil erosion in
higher percentage than the young age farmers. @éneChi square test indicate that a
significant association was found between age efréspondents and perception in related to
the causes of soil erosion in only two causes dfesosion (Over grazing and deforestation
and desertification)X? = 9.548 at p<0.05 arXf = 6.828 at p<0.05).



Table: (4.9) chi-square distribution of respondeaye and perception towards the causes of
soil erosion (at one degree of freedom).

Causes of Age categesi

soil erosion 20-40 >40

Yes No Yes No X% | p-value

Freq| Perce Freq| Perce Freq.| Perce.| Freq. | Perce.

Slope steepness
of the 26 | 51 25 | 49 15 46.9 | 17 53.1 |0.113/0.176
cultivation land

Ceaseless
cultivation and 23 | 45.1| 28 | 54.9| 17 53.1 | 15 46.9 | 0.507|0.476
absences of fallowing.

Types of soil and 16 | 31.4) 35 | 68.6| 13 40.6 | 19 59.4 | 0.74M.390
erodibilty.

Intensity of rainfall. 37 725 14 | 27.5 18 56.2 | 14 43.8 | 2.330.126

Absence and
delay of soil and 37 | 446 14 | 27.5| 20 625 | 12 37.5 |0.923| 0.337
water conservation

measure

Deforestation 43 84.3| 8 15.7| 17 53.1 15 46.9 9.548).002**
And

desertification

Overgrazing. 200 39231 | 60.8 4 9.3 28 87.5 | 6.8280.009*

Terms of land 21 | 41.2| 30 | 58.8] 13 40.6 | 19 59.4 | 0.0020.960
preparation for

cropping

Sources: Field survey, (2014). ** Statisticallyrsigcant.

According to the field survey young age group (®)-4armers seems better in their
understanding than old age (> 40) farmers in Siptesssonsequence of soil erosion.



Table (4.10) show that among young farmers whiatoaeted 47.1%of them repeated that
(loss of top oil), 52.9% (reduction of yield ovéme), 60.8 %( formation of gullies), 33.3 %(
change in soil color) and 45.1 %( desertificatiomd sout migration) perceived that as

consequence of soil erosion in better percentaayettieir counter parts.

Table: (4.10) chi-square distribution of respondeint their age and perception towards the

consequence of soil erosion (at one degree of dregd

Effects of soll Age cgbeies
erosion 20-40 >40
Yes No Yes No X% | p-value

Freq.| Percg Freq| Perce. Freq.| Perce. Freq| Perce

Loss of top soil.| 24 47.1| 27 529 | 8 25 24 75 4.039| 0.044**
Reduction in 27 52.9| 24 75 24 4.039| 0.044**
Yield over time. 47.1 | 8 25

Reproduction 31 60.8| 20 39.2 10 31.2 22 68.2 6.6B02.009**
gullies.

Loss of 25 49 26 51 23 71.9 9 28.1 4.212040**
Vegetation

cover and grass

Change insoil | 17 33.3| 34 66.7 4 12.5 28 87.5| 4.515| 0.034**

Color.

Require high 19 37.3] 32 62.7 17 53.1 15 46.9 2.016.156
input and

management.

Lack of farm 28 54.9| 23 45.1 21 65.6 11 34.4 0.986.334

land and grazin

Desertification 23 45.1] 28 54.9 14 43.8 18 56.2 0.01a.904
and out

migration.

Sources: Field survey, (2014). ** Statisticallyrsigcant.



On other hand old age group (>40) farmers are hiet{gerceiving loss of vegetation and grass,
require high input and managements and lack of famd grazing land. A significant
association was found between age and their péoceph related to the 8 possible
consequences of soil erosion on five possible apresces of soil erosionX{ =4.039 at
p<0.05, X? = 4.039 at p<0.05? = 6.681 at p<0.05? = 4.212 at p<0.05 and?* = 4.515 at
p<0.05) (See table 4.10).

4.3.1.2 Relationship between respondents’ sex andrpeption about the causes and

consequence of soil erosion

Table (4.11) shows that Among male farmers 71.784(sity of rainfall), 71.7%(deforestation
and desertification) ,52.8%(terms of land preparat)were found better in percentage
perceived as a causes of soil erosion than a fefaalegers. The female farmers were better
perceiving the causes of soil erosion in highec@atage in slope steepness of the cultivated
land (53.3%), Ceaseless cultivation and absencefallmiwing (60%), types of soil and
erodibilty (40%), deforestation and desertificatigi3.3%) and Overgrazing (30%) than their
counter parts.

Generally, Chi square test indicate that a sigaificassociation was found between sex of the
respondents and perception in related to the caafs&sil erosion in only in the terms of land
preparation for croppingif = 8.538 at p<0.05). (See table 4.11).



Table: (4.11) chi-square distribution of respondeint their sex and perception towards the
causes of soil erosion (at one degree of freedom).

Causes of soail sex cate@wi

erosion Male Female

Yes No Yes No X? | p-value

Freq| Perce.| Freq| Perce.| Freq.| Perce.| Freq| Perce.

Slope steepness
of the 25 47.2 | 28 52.8 | 16 53.3 | 14 46.7 | 0.291] 0.589
cultivation land

Ceaseless

cultivation 22 | 415 | 31 | 585 | 18 60 12 | 40 2.623| 0.105
absences of

fallowing.

Types of soll 17 32.1 36 67.9 12 40 18 60 0.529.467

and erodibilty.

Intensity of 38 71.7 15 28.3 17 56.7 13 43.3 1.936.164

rainfall.

Absence and
delay of soil 38 | 71.7 | 15 | 283 | 19 229 | 11 | 36.7 | 0.623 0.430
and water
conservation

measure

Deforestation | 38 71.7 15 28.3 22 73.3 8 26.7 0.026.873
desertification

Overgrazing. 15 28.3 38 71.7 9 30 21 70 0.,02%870

Terms of land| 28 52.8 25 30.1 6 20 24 28.9 8.538.03**
preparation fo

cropping

Sources: Field observation, (2014). ** Statistigalignificant



Table: (4.12) chi-square distribution of respondeint their sex and perception towards the

consequence of soil erosion. (at one degree oddrag

Sex

Effects of soil Male Female
erosion Yes No Yes No X? p-value

Freq| Perce. Freq| Perce.| Freq.| Perce.| Freq| Perce.
Loss of top soil} 23 43.4 30 56.6 9 30 21 70 1.451 | 0.228
Reduction 29 547 | 24 45.3 22 73.3 8 26.7 | 2.802| 0.094
in yield
over time.
Reproduction o 31 58.5 22 41.5 10 33.3 20 66.7 4.850 0.028*
gullies.
Loss of 31 58.5 22 41.5 17 56.7 13 43.3 0.06 0.872
Vegetation
Cover
and grasses.
Change in soil | 15 28.3 38 71.7 6 20 24 80 0.699 | 0.403
color.
Require high 24 45.3 29 54.7 12 40 18 60 0.218 0.641
input and
management
Lack of farm 25 47.2 28 52.8 24 80 6 20 8.538 0.003**
land and grazin
Desertification | 24 45.3 29 54.7 13 43.3 17 56.7 0.029 0.864
and out
Migration.

Sources: Field observation, (2014). ** Statistigalignificant.

Table 4.12 indicated that male farmers were fouetieb in perception in five possible

consequence of soil erosion than their counteisp&enerally, Chi square test indicate that a



significant association was found between sex efréspondents and perception in related to
the effects of soil erosion in only in two possieféects of soil erosionX¢ = 4.850 at P<0.05

andX? =8.538 at p<0.05 reproduction of gully and lackasfn land and grazing land )

4.3.1.3 Relationship between respondents’ Literacgtatus /Education level and

perception about the causes and consequence of sibsion

The literacy status of farmers is useful to knowirtlperception about the current soil erosion
problem. The data presented in Table ,(4.13) indécéhat literate farmers were found better in
perception in four possible causes of soil ero#iiam in their counter parts ceaseless cultivation
and absence of fallowing( 39.8%), absence and d#lapil conservation measure(69.2%), 80

%( deforestation and desertification), 47.7 %( ®ohland preparation).

Generally, Chi square test indicate that a sigaificassociation was found between literacy
states of the respondents and perception in retatéte causes of soil erosion in only in three
possible causes of soil erosiax? (= 6.209 at P<0.0%2? =8.896 at p<0.05an¥? = 5.611 at

P<0.05 ceaseless cultivation and absence of falipwileforestation and desertification and

terms of land preparation respectively).

This clearly provides support for the findings dfit8u (2010) who stated that education is one
factor which appears to have an influence on Ipealple’s perception towards the causes of
soil erosion. He found that the educated rathem tha uneducated perceived deforestation as
causes of soil erosion in his study area. In agldi(Barrow 1995, Abiy 2002, Shibru 2002 and
Challachew 2004) cited in Tadele(2008) showed flaaters with higher educational levels are

expected to be better in perception and responseilterosion and deforestation problems.



Table (4.13) Chi-square distribution of respondentgheir literacy status and perception
towards the causes of soil erosion (at one dedrireeriom).

Causes of Education levels of the house hold he
soil erosion illiterate literate p-value
Yes No Yes No ) &

Freq| Perce.| Freq| Perce. Freq.| Perce.| Freq| Perce

4

Slope steepness
of the 10 | 556 | 8 44.4 | 31 47.7 | 34 | 52.3 | 0.349 0.555

cultivation land

Continuouscultivy 4
and absences 22.2 14 32.6 36 55.4 29 67.4 | 6.209] 0.013**
of fallowing.

Types of soil 8 44.4 10 55.6 21 32.3 14 677 0.918.339
and erodibilty.

Intensity of 14 | 77.8 4 22.2 41 63.1 24 369 1.368.243

rainfall.

Absence and 12 | 66.7 6 33.3 45 | 69.2 20 30.8 | 0.043| 0.836
delay of soiland
conservation

measure

Deforestation 8 44.4 10 55.6 52 80 13 20 8.89®.003**
and

desertification

Overgrazing. 7 38.9 11 61.1 17 26.1 3.8 11102292

1A
N
o)
\‘
)

Terms of land | 3 16.7 15 83.3 31 47.7 34 523 5.610.018*¥
preparation for

cropping

Source: field survey, (2014 ** statistically sigednt.

The literacy status of farmers also influencesrtiperception about the consequence of soil

erosion. The literate farmers were found bettgydarceiving five possible consequences of soil



erosion in higher percentage than their counteitspaFhese includes loss of top soall,
reproduction of gullies, loss of vegetation coverd agrasses, change in soil color and

desertification and out migration (See Table 4.14).

Table: (4.14) chi-square distribution of respondeint their literacy status and perception

towards the consequence of soil erosion (at oneedeyf freedom).

Effects of Education levels of the house hold head.
erosion illiterate literate
Yes No Yes No X? p-value

Freq| Perce.| Freq| Perce.| Freq| Perce Freq| Perce,

Loss of top soil} 1 5.6 17 944 | 31 47.7 | 34 52.3 | 10.56{ 0.001**

Redaction in 12 66.7 | 6 333 | 39 60 26 40 0.264 0.607

yield over time.

Reproduction | 6 33.3 12 66.7 35 53.9 30 46.2 2.373 0.123

gullies.

Loss of 8 44.4 10 55.6 40 615 25 38.5 1.68¢ 0.194
vegetation cove

and grasses.

Change in 2 111 16 88.9 19| 29.2 | 46 70.8 | 2.444 0.118

soil color.

Require high | 12 66.7 6 33.3 24 369 41 63.1 5.07§ 0.024**
input and

management.

Lack of farm 12 66.7 6 33.3 37 56.9 28 43.1 0.553 0.457
land and

grazing land

Desertification| 2 11.1 16 88.9 35 53.8 30 46.2 10.44 0.001**

out migration

Sources: Field observation, (2014 ** statisticalignificant.



Generally, Chi square test indicate that a sigaificassociation was found between literacy
status of the respondents and perception in retatdue effects of soil erosion in only in three
possible effects of soil erosio¥ = 10.565at P<0.0%? =5.078at p<0.05an®? =10.420 at

P<0.05 loss of top soil, require high input and agement and desertification and out

migration respectively).

4.3.1.4 Relationship between respondenrts house hold size and perception about

the causes of soil erosion.

According to the field survey the distributiontbe house hold by number of person is mainly
dominated by house hold with up to seven memb@&is data presented in table (4.18) show
that nearly 83.1% of the respondent had at leastheuse hold members. The remaining
respondent had more than six members. Among tipemeent of household with size up to six
members had better perception in higher percentage their counter parts in five possible

causes of soil erosion.

Generally, Chi square test indicate that a sigaifiassociation was found between house hold
size of the respondents and perception in relaietthé causes of soil erosion in only in one
possible causes of soil erosiotf (= 8.505 P<0.05 absences and delay of soil consenvand

measure ).see table 4.15



Table: 4.15 chi-square distribution of respondéntsheir size of household and perception
towards the causes of soil erosion. (at one degfrfeedom)

Causes of saill Size of housdd
erosion Up to 6 members More than 6 members
Yes No Yes No X% | p-value

Freq| Perce. Freq| Perce. Freq.| Perce. Freq| Perce.

Slope steepness
of the 34 | 493 | 35 50.7 | 7 50 7 50 0.002 0.961

cultivation land

Continuous
cultivation and| 32 46.4 37 53.6 8 51.1 6 42.9 0.540/ 0.462
Absences

of fallowing.

Types of soil | 26 37.7 43 62.3 3 21.4 11 78.6 1.350.245
and erodibilty.

Intensity of 47 68.1 22 31.9 8 57.1 6 42.9 0.620.428

rainfall.

Absence and
delay of soll 52 75.4 17 24.6 5 35.7 9 64.3 8.505| 0.004*%
and water

conservation

measure

Deforestation | 51 73.9 18 26.1 9 64.3 5 35.7 0.539.463
and

desertification

Overgrazing. 21 30.4 48 69.6 3 21.4 11 786 0[45A98

Terms of land
preparation for 28 40.6 | 41 594 | 6 429 | 8 57.1 | 0.025 0.874
cropping

Sources: Field survey, (2014). ** Statisticallyrsigcant.



Table 4.16 showed that among the respondent holdsegth the size of greater than six
members were found better in perceiving on fivetttal possible consequences of soil erosion
in higher percentage than their counter parts. Tie@prted that reduction in yield over time
(92.9%), formation of gullies (57.1%), loss of veg®n cover and grass (64.3%), change in
soil color (85.7%) and lack of farm and Grazingd485.7%) as the effects of soil erosion.
Table: (4.16) chi square distribution of the regpemts in their house hold size and perception

towards the consequence of soil erosion.

Size of housdd
Effects of soil | Up to six members More than six members.
erosion Yes No Yes No X2 p-value

Freq| Perce. Freq| Perce.| Freq.| Perce.| Freq| Perce.

Loss of top soil, 28 | 40.6 41 594 | 4 28.6 10 71.4 | 0.708 0.400

Redaction in 38 55.1 31 | 449 13 92.9 1 7.1 7.014 0.008*

Yield over time

Reproduction 0 33 47.8 36 52.2 8 57.1 6 42.9 0.400.252
gullies.

Loss of 39 56.5 30 43.5 9 64.3 5 35.7 0.288.592
Vegetation

Cover

and grasses.

Change in soil | 18 26.1 51 73.9 3 21.4 11 | 78.6 0.134 0.71b

color.

Require high 24 34.8 45 65.2 12 85.7 2 14.3  12.20D00**
input and

management

Lack of farm 37 53.6 32 46.4 12 85.7 2 143 4956 0.26
land and
grazing land

Desertification| 32 46.4 37 53.6 5 35.7 9 64.3 0.5836 0.464
and
out migration

Sources: Field survey, (2014). ** Statisticallyrsigcant.



4.3.1.5 Relationship between responderits farm size and their perception about

the causes of soil erosion.

According to the field survey, about 73.5% of tlespondent has less than or equal to one
hectare of land and only 26.5% had more than lahedf land. The data presented in table
4.18 showed that among the farmers who have less thhectare of land found better in
perceiving in four possible causes of soil erosind reported that 55.7% (ceaseless cultivation
absence of fallowing), 41%( types of soil erodig)li 75.4 %(intensity of rain fall) and
41%(terms of land preparation for cropping) asdheses of soil erosion in higher percentage

than the farmers who has more than one hectoendf |

Generally, Chi square test indicate that a sigaficassociation was found between farm land
size of the respondents and their perception etedlto the effects of soil erosion in only in
three possible causes of soil erosi®d €6.518 at P<0.X? = 5.247at P<0.X? = 8.609 at
P<0.5 slope steepness of the cultivated land, Essseultivation absence of fallowing and

intensity of rain fall respectively). (See tablé ).

Table: 4.17 Chi sequence distribution of the regpois in their farm size and perception

towards the causes of soil erosion.

Causes of Size of farand
soil erosion Up to one hectare More than one hectare. p-value
Yes No Yes No X2

Freq| Perce.| Freq| Perce.| Freq.| Perce. Freq| Perce.

Slope steepness
Of the 25 | 41 36 59 16 727 | 6 27.3 |6.518| 0.011**

cultivation land

U

Continuous

cultivation 34 | 55.7 27 44.3 6 27.3 16 72.7 |5.247| 0.022*
and absences of

fallowing.

Types of 25 | 41 36 59 4 18.2 18 81.8 3.698.054
Soil
and erodibilty.




Intensity of 46 | 75.4 15 24.6 9 40.9 13 59.1  8.600.003**
rainfall.

Absence and

delay of soll 41 | 67.2 | 20 | 328 | 16 72.7 27.3 | 0.229 0.633
and water conse

measure

Deforestation | 44 | 72.1 17 27.9 16 72.7 6 27.3 0.008.957
and

desertification

Overgrazing. 15| 24.6 46 75.4 9 40. 1 59|11  2,095148
Termsofland | 25 | 41 36 59 9 40.9 13 59.1 0.00@.995

preparation for

cropping

Sources: Field survey February, (2014). ** Statadty significant.

Table 4.18 indicated that among the farmers whe Hess than or equal to 1 hectare of land

perceived the consequence of soil erosion as tgssdil (49.2%), reduction yield over time

(70.5%) loss of vegetation cover and grass (65.68hange in soil color (26.2%),

desertification and out migration (47.5%) and lagkfarmland and grazing land (60.7%) in
higher percentage than farmers who had more thaactare of land. They also found better in
perception in six of possible effects of soil eaosin higher percentage than their counter parts.
Generally, Chi square test indicate that a sigaificassociation was found between farm land

size of the respondents and perception in relaietieé effects of soil erosion in only in five

possible effects of soil erosioXq =10.969 at P<0.0%2? = 7.949 at P<0.0%2 = 12.587 at
P<0.0%? = 5.657 at P<0.0%? = 7.501 at P<0.05 loss top soil, reduction yielarotime

Jformation of gullies , loss of vegetation coverdagrass and require high input and

managements respectively.(see table 4.18)



Table: 4.18 chi-square distribution of respondentgheir farm land size and perception

towards the consequence of soil erosion

Size of farnmids.

Effects of soll Up to one hectare More than one hectare
erosion Yes No Yes No X2 p-value

Freq| Perce Freq| Perce.| Freq.| Perce.| Freq| Perce.
Loss of top soil | 30| 49.2 | 31 | 50.8 | 2 9.1 20 | 90.9 |10.969 0.001**
Redaction in 43 | 705| 18 | 295 | 8 36.4 | 14 | 63.6 |7.949| 0.005**
yield over time.
Reproduction off 23 | 37.7| 38 62.3 18 81.8 4 18.2  12.58000**
gullies.
Loss of vegetatig 40 | 65.6| 21 34.4 8 36.4 14 63.4 5.667 0.017*
cover
and grasses.
Change in 16 | 26.2| 45 73.8 5 22.7 17 77.3 | 0.105| 0.746
soil color.
Require 21 | 344 | 40 65.6 15 68.2 7 31.8 7.501 0.006**
high input and
management
Lack of farm 37 | 60.7| 24 39.3 12 54.5 10 45% 0.260 0.617
land and
grazing land
Desertification | 29 | 47.5| 32 52.5 8 36.4 14 63.6 0.818 0.366
And

out migration

Sources: Field survey, (2014). ** Statisticallyrsigcant.



4.4 Training on soil erosion and conservation praates

According to the field survey and discussion wigliniers, they have knowledge on causes,
extents and consequences of soil erosion on theiglwith different level. Farmers who had
no access to training gained experience from teghbors and traditionally from their elders.
Farmers adjacent to each other can acquire experiareither strength or weakness of specific
soil conservation measures from nearby farmersremghboring kebeles. About 81% of the
surveyed farmers got training on soil conserva#ipplications and from these 65 .1% have got
only a limited training and only 15.7 % have reegivadequate training (Table 4.19). About
19.2% of the surveyed farmers did not get training.

Farmers require training on soil and water congema crop production and vyield
maximization, yield storage system, enhancing feoillity and land tenure and land use. The
construction soil conservation structure requiedatively frequent training and support. In the
study area there were construction of structurhlcemservation particularly bunding (soil and
stone) in steep slope area, stone terrace and <lidaek along in gullies developed area with
the participation farmers and DAs.

Table: 4.19 Percentage distributions of respondentseir getting training on soil and water
conservation practices.

Training on soil and| Frequency Percent cumulative
water conservation frequency
Always 13 15.7 15.7
Sometimes 54 65.1 80.8
Never 16 19.2 100
Total 83 100.0

Sources: Field survey, (2014).

Table 4.20 indicated that with the application ohservation measure and its changes observe
in the study area about 51.8% of the respondentsiomed that they could prevent soil erosion

after they apply conservation measures on them fands .Hence due to application of water



and soil conservation measures land cover conditidhe study area were improved. Among
the total respondents 26.4% reported such charidamsy farmers mentioned referred the
changes observed in their farm lands after soilewand conservation measure was taken.
These includes 20.9 %( Increase soil fertility) &9 %( Increase in land productivity) are

the changes they observe as the result of congmmvaeasure.

Table: 4.20 percentage distribution of changeabse of conservation practices.

Responses
Changes Frequency | percent Percent of Case
Increased soill fertility 23 17.4 27.7
Increased in land cover 29 22 34.9
Increased in land productivity 23 17.4 27.7
Prevented soil erosion 57 43.2 68.7
Total 132 100 159

Sources: Field survey, (2014).

Farmers’ willingness to use soil and water congemgSWC) practices is largely determined
by their knowledge of the problem of soil erosidime results of field survey showed that
about 94 % of the farmers recognized soil erosimblpms, and were of the opinion that
conservation was necessary. Out of the total relpun96.4% believe that erosion can be
controlled if necessary conservation measurespplked. In addition 98.8%o0f the respondents

reported that with the application of conservatioeasures crop yield can be increased.

The measures mentioned include stone terracesiageaiditches, bunding, contour plowing,
Vegetative and crop cover, strip-cropping and pleating (Table 4.21). Check dams, terracing

/ bunding and tree planting constituted the mogtartant local conservation measures.



Table: 4.21percentage distribution of types otpcad conservation methods.

Responses
Conservation Methods frequency | percent Percent of case
Cultivation along the contour 23 10.6 27.7
Terracing 49 22.5 59
Strip-cropping along the contour10 4.5 12.2
Bunding 35 15.9 42.2
Vegetative and crop cover 19 8.5 22.9
Drainage ditches 20 9.1 24.1
Tree planting 25 11.4 30
Check dams 39 17.7 46.9
Total 220 100 265

Sources: Field survey, (2014).

Soil (stone) bunds an embankment or ridge built across a slopegalbe contour. Soil bunds
are made of soil or mud. On moderately slopingsatba farmers construct the soil bunds for
erosion control. In the study area 42.2% of thepaadents have constructed soil and stone
bunds (Table 4.21), in the common eroded landscespein hilly areas, farmers constructed
bunds because of the cash they would earn frorfetysset program. Check dams for the gully
control in the study areas made of stones, soilsrash-woods. Figure 7 showed that checks
dams constructed by the farmers of Tital kebeles Tippe of gully control measure was
practiced by 46.9% by the respondents in the sardg and about 0.75km in the study area.
Figure 8 also showed that the constructed checksdaat used to control soil erosion slope

area of Tita kebele.

On steep eroded bare lands stone terraces are usedt structures in study area (59%).
According to the Dessie town office of agricultuBerado-Bilen,Yito-Medanialem and Tita

sample kebeles ,15k.m,10 km and 64 km stone &sraere constructed respectively. As it is
stated by key informants during focus group disiusghe stone terraces are considered
effective in erosion control in slope areas, altftout is labor-intensive, hosts rodents, and

returns investment only gradually.



Treesare planted along the contour sometimes togethtératiher conservation practices. This
type of conservation method is applied by 30% efrspondents in order to reduce runoff and
conserve the soil and water round the root of thatp. Trees help to preserve fertility of the
soil through the return of organic matter and thxation of nitrogen. They improve soil’s
structure and help to maintain high infiltratiortieas and greater water holding capacity. As a
result less runoff is generated and erosion iebetintrolled (akililu, 2004). In certain study
areas, lands are closed off to livestock to proieftom grazing and planted with trees for

regeneration.

Drainage ditchesre one of the widely used soil and water consenvairactices in the study
area and also known as traditional ditches. Lodaltyners in the study area, call the drainage
ditches “boye”. These are micro channels constduote cultivated farms to drain off excess
water and control soil erosion. Out of total respemts, 24.1% applied indigenous drainage
ditches. These are low cost measures in which aariin is part of the normal ploughing

activity.

Leaving crop residuesn the field after harvest is another traditionedgtice used by the
farmers in the area. The survey results showeditiigt22.9% of the farmers implemented this

type of measure to improve the fertility of soildatmere by protect soil from erosion.

Strip cropping refers to the practice of growin@ps in alternate strips of row crops or
forage/grass. This cropping system is an effeqtnaetice to reducing soil erosion because it
breaks sloping landscapes in wide segments withrskv vegetative cover which intercepts
runoff and promotes water infiltration, thereby wethg runoff and soil erosion. In the study

area from the sample farmers 12.2 % applied thihode

Contour ploughings a practice of tilling the land along the con®uwf the slope in order to
reduce the runoff on a steep sloping land. Cultve&long the contour is the practice of tilling,
planting, and performing all agricultural operasofollowing the contour lines of the field
slope. In the study area of all the sample hosdsh®¥V.7 % applied this structure and carried
out using the ox-drawn plough. Hence, it is parthef normal farming activity; it needs no

extra labor and time for construction.



Figure 6: that the construction of stone terraces

Figure 7: show that construction check dam by fasme



Figure 8 check dam made by stone and soil.

4.5 Respondents’ Information Sources on soil and wer conservation practices

Table 4.22 shows the information sources of theaedents on soil and water conservation
practices. The result shows that DAs and extensgemts were indicated by the respondents’
as a most significant source of information. Ab@at1% of the respondents used DAs and
extension agents as a source. While 20% of theonefgmts indicated they are traditionall

sources and 8.4% neighbors use as sources of iafimemon soil and water conservation

practice.



water conservation practices.

Table 4.22: Percentage Distribution of Respondentiseir Information sources about soil and

Sources of information| Frequency | Percent | Cumulative percent
Traditionally 17 20.5 20.5

From neighbors 7 8.4 28.9

From DAs and experts| 59 71.1 100

Total 83 100.0

Sources: Field survey, (2014).

4.6 Farmers’ Contact with Development Agents (DAS)

Access for information and contact with DA has &ron the practice of soil conservation
measures and to adopt new technology. Having getation with DA helps farmers in
reducing hazard associated with soil erosion andsewation strategy by providing
information. Among respondent farmers, 95.2% hawoetact with development agents. Of
these farmers, 16.9%, 47% and 31.3% had contabt DA&ts limited, good and very good
respectively table. However, 4.8% of farmers hagecantact with development agents and

other soil conservation experts.

Table: 4.23 percentage distribution of respondentiseir degree of contacts with DAs.

Degree of contact with DAs Frequency Percent Cumulative Percent
very good 26 31.3 31.3

Good 39 47 78.3

Limited 14 16.9 95.2

None 4 4.8 100

total 83 100.0

Sources: Field survey, (2014)



CHAPTER FIVE
5. Summary Conclusions and Recommendations

5.1 Summary

Soil erosion is one of the major agricultural peht in the highlands of Ethiopia. The
Ethiopian highlands, which are the center of maigrcultural and economic activities, have
been the victim of soil erosion for many years. Tésult of the present study show that over
90%of the farmers in the study area recognizedesosion problems and have no problem of
perceiving the existence of soil erosion by wagreet and rill erosion were the dominants

forms of erosion reported by 89.1% of the respotsitarmers.

Farmers’ posse detailed knowledge of solil fertititgy cultivate. They perceive soil fertility
associated in with crop yield and related yieldhwib the position of slope suitable for
cultivation. They preferred gentle and undulatiftgpe and moderately steeping slope for high
yield. They also indentify arrange of factors aitite for the decline of their land productivity
includes over cultivation, removal of soil by exsi absences of fallowing and high coasts of
fertilizer.

Farmers recognized a various forms of erosion atdis existing over the land scope and
adversely affect their soil. These indicators idellaccumulation of sediments, rill and gully
formation, root exposure, poor cropland grass gnpstope steepness, stones of soil and color
change. As a farmer noted accumulation of sedimisnésvital indicator of soil erosion and

followed by rill and gully development.

Factors like intensity of rain fall, slope steepes$ the cultivation land ,ceaseless cultivation
and absence of fallowing, types of soil and erditjbj absence and delay of soil conservation
measure, deforestation and desertification ,ovenggaand terms of land preparation for
cropping were recognized by farmers as the caussslerosion. As farmers note, intensity of
rain fall, slope steepness, and deforestation aseértfication have been mentioned by more
than 80 percent of farmers as vital causes of embkion. However, other causes such as
Ceaseless cultivation and absence of fallowing,r ay@zing, absence and delay of soil

conservation measure and terms land preparatioorémping are appeared have been highly



undermine. A type of soil and erodibilty as caustsoil erosion has been mentioned by 8.4

percent of the respondents.

The extent and consequences of soil erosion haga bgplained comparatively and they
mentioned the effects of soil erosion in both ol aff site effects of soil erosion. These
include loss of top soil, reduction in yield ovémé, formation of gullies and rills, loss of
vegetation cover and grasses, change in soil aa@quire high input and management, lack of
farm land and grazing field and desertification @ud migration. Among the consequence of
soil erosion as noted by farmers, losses of top lsave been mentioned by half of the
respondents as the major effects of soil erosi@nmBtion of gullies and reduction in yield
over time occupies the second and third positiontioeed as effects by 14.5% and 13.3% of
the respondents respectively. However loss of atiget cover and grass as the effects of the
soil erosion have been reported by 8.4% of theamdpnts and occupies the fourth positioned.
Effects of soil erosion like change in soil cola&quire high input and management and
migration and out migration have been reportedguaé amount of percentage (3.6%).lack of
farm land and grazing field as effects of soil @onshas been mentioned by 1.2%of the

respondents and occupies the last position.

In the study area farmers use a range of methodsdi erosion control. Among them,
Terracing, check dams, and bunding (soil and stamw)stitute the most widely used
techniques and mentioned by 59%, 46.9% and 42.286réspondents’ farmer. Others
conservation measures practices in the study achades tree planting 30%, contour plowing
27.7%, drainage ditches24.1%, vegetative and crogerc 22.9% stripe cultivation12%

mentioned by the respondents farmers.

DAs have been mentioned by all of the respondentarce of information in soil and water
conservation practices. About 71.1% of the respotsdased DAs and extension agents as a
source of information for soil and water consemwatipractices. From traditionally and
neighbors as sources were mentioned by only 20%8ald of the respondents, respectively.
Majority of farmers in the study area have contadgth DAs and have good interaction with
DAs.



5.2 Conclusion

Farmers ‘perception towards the problem of soilseno have been influenced by different
factors. The most important and considered fagtotkis study include age ,sex, literacy status,
house hold size and land size of the respond&h&smajor finding of this study with respect to

perception of farmers on the problems soil erogiciudes the following.

* Young age farmers have been found better perceidihggher percentage than the old
age farmers in 5 possible causes of soil erosiah @m square test indicate that a
significant association was found between age efréspondents and perception in
related to the causes of soil erosion in only taoses of soil erosion (Over grazing and
deforestation and desertificatiok?(= 9.548 at p<0.05 ank? = 6.828 at p<0.05.)
According to the filed survey young age group (B)-farmers seems better in their
perception than old age (> 4@rmersin 5 possible consequence of soil erosion .A
significant association was found between age heit perception in related to the 8
possible consequences of soil erosion on five plessbnsequences of soil erosiak? (
=4.039 at p<0.05X? = 4.039 at p<0.05¢* = 6.681 at p<0.0%? = 4.212 at p<0.05
andX? = 4,515 at p<0.05) loss of top soil ,reductioryield over time, reproduction of
gullies, loss of vegetation cover and grasses hadge in soil color respectively.

« The female farmers were better perceiving the caudesoil erosion in higher
percentage in slope steepness of the cultivatetl (88.3%), Ceaseless cultivation and
absences of fallowing (60%), types of soil and dndtg (40%), deforestation and
desertification (73.3%) and overgrazing (30%) thia#ir counter parts. However , Chi
square test indicate that a significant associatas found between sex of the
respondents and perception in related to the caafs&sil erosion in only in the terms
of land preparation for croppin¥? = 8.538 at p<0.05).Male farmers were found better
in perception in five possible consequence of soidsion than their counter parts.
Generally, Chi square test indicate that a sigaifiassociation was found between sex
of the respondents and perception in related tetfeets of soil erosion in only in two
possible effects of soil erosiorX{ = 4.850 at P<0.05 aKd =8.538 at p<0.05

reproduction of gully and lack of farm land graziagd)



The result of the study indicated that literaterfars were found better in perception in
four possible causes of soil erosion in higher @etage than in their counter parts.
These include continuous cultivation and absenc&ledwing (39.8%), absence and
delay of soil conservation measure (69.2%), 80 #0mstation and desertification),
47.7 %( terms of land preparation). However, Chiagq test indicate that a significant
association was found between literacy states efrdspondents and perception in
related to the causes of soil erosion in only ie¢hpossible causes of soil erosi&A €
6.209 at P<0.0%? =8.896 at p<0.05ank’ = 5.611 at P<0.05 ceaseless cultivation and
absence of fallowing, deforestation and desertibcaand terms of land preparation
respectively). The literate farmers were found dyetin perceiving five possible
consequences of soil erosion in higher percenthge the counter parts .These
include(47.7%) loss of top soil, (53.8)reproductairgullies,(61.5%) loss of vegetation
cover and grasses,( 29.2%)change in soil color @3d8%)desertification and out
migration. However, Chi square test indicate thaigmificant association was found
between literacy states of the respondents aneptoa in related to the effects of saill
erosion in only in three possible effects of saibston K2 = 10.565at P<0.0%?
=5.078at p<0.05and&? =10.420 at P<0.05 loss of top soil, require higput and
management and desertification and out migratispaetively).

Nearly 83.1 percent of the respondents’ farmersdtdelast 6 houses hold members and
had better perception in higher percentage thaim dminter parts in five possible
causes of soil erosion. Generally, Chi squareitestate that a significant association
was found between house hold size of the resposidamt perception in related to the
causes of soil erosion in only in one possible eaus soil erosionX? = 8.505 P<0.05
absences and delay of soil conservation and measurbe results of this study show
that among the respondents house hold with theasigeeater than six members were
found better in perceiving on five of the total pire consequences of soil erosion in
higher percentage than their counter parts. Thpgrted reduction in yield over time
(92.9%), formation of gullies (57.1%), loss of veg@n cover and grass (64.3%),
change in soil color (85.7%) and lack of farm anazgng land (85.7%). However , Chi
square test indicate that a significant associatias found between house hold size of

the respondents and perception in related to tleetsfof soil erosion in only in two



possible effects of soil erosiok{ = 7.014 P<0.0%? =12.292 P<0.05 reduction yield
over time and change in soil color.

Farmers who have less than or equal to 1 hectalanof have been perceived the
consequence of soil erosion as loss top soil (48.28duction yield over time (70.5%)

loss of vegetation cover and grass (65.6%), changeil color (26.2%), desertification

and out migration (47.5%) and lock of farmland ajezing land (60.7%) in higher

percentage than farmers who had more than 1 hedftéad. They also found better in
perception in six of possible effects of soil eowsiin higher percentage than their
counter parts. Generally, Chi square test indich&ég a significant association was
found between farm land size of the respondentgpanckption in related to the effects
of soil erosion in only in five possible effects il erosion X? =10.969 at P<0.0%?

= 7.949 at P<0.0%? = 12.587 at P<0.08 = 5.657 at P<0.0%2 = 7.501 at P<0.05

loss top soil, reduction yield over time, formatiohgullies, loss of vegetation cover

and grass and require high input and managemesgsctvely.

5.3Recommendations

On the bases of the results from this study, dlleing recommendations have to be taken in

to consideration.

1.

It is essential to involve local farmers and uéltheir forwarded about the soil resources
and the soil erosion in order to effectively plaor fsoil conservation measures
application and introducing new techniques.

Local administrative leaders and farmers shouldgdeaws that govern them to protect
soil erosion and deforestation and to use and miairthe constructed conservation
structure.

Creating of an alternative energy and income soarmk employment opportunities to
farmers may partly reduce farmers’ complete depetsdaf resources of soil and forest.
The training programs which were provided for farsnesshould be modified by
considering the existing knowledge and practices iparticular area and DAs must

create harmony and cooperative working environmeiht farmers.
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Appendix 1

ADDIS ABABA UNIVERSITY COLLEGE OF SOCIAL SCIENCES DEPARTMENT OF
GEOGRAPHY AND ENVIRONMENTAL STUDIES
A Questionnaire to be completed by Farmers of Dessie rural kebeles
Dear Farmers,
This questionnaire is meant to gather informationd study on farmers’ Perception on the
problem of soil erosion and their conservation kizolge. | hope that the research out comes
contribute to the improvement of training programshen land management practices.You are
kindly requested to give answers freely and opeAly information you give is to be kept
confidential. Thus, your cooperation is very neaeg$o achieve the desired goal of the study.
N.B.1.The response you give will not have any negathygact on you.

2. No need of writing your name on the questaire.

3. Please respond for in feeling free wartythink is correct.

Thank you for your cooperation In advance
Yours faithfully Ismael Yismaw

Part-1: Respondents Household Characteristics
Part one — Background information of the responderg
Please give the required information by choosimgrthmber.

1.1 Names of rural kebeles

1.2 Age of household head:  1.20-30 3. 41-50
2. 31-40 4. >50

1.3 Sex of household head: 1. Male 2. Female
1.4 Size of household: 1.<3 2.4-6 3. >6
1.5 Marital status of household head: 1 Single 2. Married

3.widowed



1.6 What is educational level of household head?
1. Can’t read and write (illiteen
2. Can read and write (Adultritey)
3. Attended elementary level.
4Attended secondary level
5. Attended above grade 10
1.7 How do you make your living (your income)?
1. Farming alone 3. Trading
2. Farming and livestock raring 4. All

Part- 1I: Land and Landholding Characteristics of Respondent

2. Land size and landholding
2.1 Do you own land? 1. Yes 2. No
2.2 If yes, how many hectares do you own?
1. <0.5ha3. 2.0 ha-1.5 ha 5. >2.0ha
2. 0.5ha-1.0 ha 15-2.0
2.3 How did you get the land you have currently®i@tthan one choice is possible)
1. Through renting
2. Through share cropping
3. Inherited from parents
4. Allocated by Kebele
2.4 How do you perceive the fertility of your land?
1. Improving
2. Constant
3. Declining
4. Do not know
2.5If the fertility of your land is declining whéat the indicator?




2.6 If the fertility of your land is declining, whaould be the cause?

2.7 How do you perceive the productivity of yound&
1. Increasing
2. Decreasing
3. Constant
4. Do not know
2.8If the yield from your land is decreasing, whauld be the reason behind? (More than one
answer is allowed)
1. Absence of fallowing
2.High coast of chemical fertilizer.
3. Removal of soil by erosion
4. Rainfall fluctuation
5. over cultivation

6. Other reason

2.9How do you describe the slope of your land?

1. Flat 3. Moderately steeping
2. Gently undulating 4. Steeply slopin
2.10 Do you perceive that the slope has impactrodyztivity of your land?
1. Certainly
2. Never
3. Uncertain
2.11 Which land do you perceive more productive?
1. Flat Noderately steeping
2. Gently undulating 4. Steepbping

2.12 How do you think that current landholding tpgort the household?
1. Insufficient
2. Sufficient
3. Excess
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.13 What do you do if the land scarcity is a peof?
1. Going to resettlement area
2. Migration to other areas (urban area)

3. Involving in non-farm activities

4. Increasing the productivity of land using madechnologies

5. Increasing farm land through clearing forest aommon land

6. Other option specify

Part-1ll: Soil Erosion

3. Questionnaires on Indicators, causes, sgand consequences of soil erosion

3. 1Do you know what soil erosionis? 1. Yes

2. No

3.2 If you yes what are the indicators of soil ensn your land?

Z
o

Indicators

Orders/ranks

Rills and Gully development

Observing the color of soil

Accumulation of dump near to valleys

Stoniness of soil

Slope Steepness

Absence of fertile topsoil

Root exposure

O N|O| O B[WIN| P

Poor crop and grass growth

3.3 What condition brings soil erosion in your l&(&ut in order from most to least important)

Z
o

Causes of Soil Erosion

Rank (1, 2...)

Slope steepness of the cultivation land

Ceaseless cultivation and absence of fallowing

Types of soil and erodibility

Intensity of rainfall

Absence and delay of SCM

Deforestation and desertification

Overgrazing

OINOO B W NP

Terms of land preparation for cropping




3.4 What is the effect of soil erosion on your fand

No Effects of Soil Erosion Rank (1, 2...)
1 Loss of topsoil
2 Reduction in yield over time
3 Reproduction of gullies
4 Loss of vegetation cover and grasses
5 Change in soil color
6 Require high input and management
7 Lack of farm land and grazing field
8 Desertification, and out migration.
3.5 What condition brings soil erosion in your 1&nd
Responses
No | Perception on the Causes of Soil Erosion Yes No
1 Slope steepness of the cultivation land
2 Ceaseless cultivation and absence of fallowing
3 Types of soil and erodibility
4 Intensity of rainfall
5 Absence and delay of SCM
6 Deforestation and desertification
7 Overgrazing
8 Terms of land preparation for cropping
3.6 What is the effect of soil erosion on your fand
Responses
No Farmers’ perception on Effects of Soil Erosion | yes No
1 Loss of topsoil
2 Reduction in yield over time
3 Reproduction of gullies
4 Loss of vegetation cover and grasses
5 Change in soil color
6 Require high input and management
7 Lack of farm land and grazing field
8 Desertification, and out migration.




3.7 How do you describe the degree of soil erosigour farmland?
1. Severe
2. Moderate
3. Minor
4. No erosion risk
3.8 Which type of erosion is severe in your land®re than one is allowed)
1. Sheet erosion
2. Rill erosion

3. Gully erosion

3.9 Have you taken any of the following measursalise of erosion?
1. Abandoned your cultivated land?
2. Expanded to marginal land?
3. Have taken off-farm employment?
4. Other (specify) ---------------=--=-----
4.10 Do you believe that erosion can be controlled?
1. Yes 2. No

Part-IV: Soil Conservation
4. Soil conservation knowledge and practices

4.1. Do you perceive that the yield be increasiitf soil conservation practices?
1. Yes
2. Never
3. Do not know

4.2. If your answer for question ‘4.1’ is ‘Yes',\eyou been practicing soil conservation?
1. Yes
2. No
3. Do not know

4.3 If your answer for question ‘4.2’ is ‘No’, whigtthe reason behind?




4.4. If your answer for question ‘4.2’ is ‘Yes’, awhkinds of soil conservation methods do you
apply? (More than one answer is allowed)
1. Cultivation along the contour 5. Vegetativel @nop cover
6. Grassed waterways
7. Tree planting
8. Check dams
9. Other (specify)

2. Terracing

3. Strip-cropping along the contour

4. Bunding
4.5 Have you observed changes as a result of #utiged activities?
1. Yes 2. No

4.6 If yes, what are the changes (mark all thatyapp
1. Increase in soil fertility
2. Increase in land cover
3. Increase in land productivity
4. Prevent soil erosion

5. Others (specify)

4. 7 Do you get training on soil and water consgovetechnologies?
1. Always
2. Sometimes
3. Never

4. Do not know

4. 8 where did you get information on soil and watanservation practices?
1. Traditionally
2. From neighbors
3. From DAs and experts
4. From other non-governmental organizations
5. Other sources specify



4. 9 Do you have contact with DAs?
1. Yes
2. No

3. Do not know

4.10 How do you describe the contact you have soihand water conservation experts?
1. None 2. Limited 3. Good 4. Very goo



QUESTIONNAIRE TWO
A QUESTIONNAIRE ON THE FOCUS GROUPS

To be replied by focus group discussants

This discussion will handled by the researcher
1. Do you think that the rural communities do percdive existence of problems of soil
erosion in your area?
2. If yes how do you know their perception?
3. What is the level of rural community perception safil erosion problem and their
conservation knowelege?
Is there gender variations?
Is there work status variations?
Is there age Variations?
Is there house hold size Variations?
Is there educational variations?
Is there farm size variations?
4. What do you think are the possible causes of sogien in your area?
What do you think are the major consequence ofesosion in your area?
6. Do you think that the individual or the communitee® actively responding to  these
environmental problems?
7. Are there any governmental or nongovernmental orgéions which are working on
environmental issues? If yes, what are their cbations to the rural community?

8. In your opinion, what are the major constraintsnbplement conservation activities in

your area?



