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ABSTRACT 

Watershed degradation effects have represented a serious threat not only to the environment but 

also to the survival of millions of people living in upland as well as downstream areas. Although 

different types of watershed management technologies have extensively been introduced and 

implemented over the past decades in Ethiopia, implementations of the measures were not 

aflractive. This study was conducted to assess ·watershed management practices in accordance 

with preventing soil erosion in Lower Guder micro-watershed, Lema District ol J-Iadiya ::.one. A 

purposive sampling procedure was used to identifY study micro-watershed. The data were 

collected Fom 118 sample household 's selected using simple random sampling technique. 

Qualitative data were generated using focus group discussions, key il?iormant interviews amI 

fi eld observation using checklists, while quantitative data were col/ected using structured 

household interview. Descriptive statistics, chi-square analysis, and independent sample t-test 

were used to analyze the data collected Fom sample households and qualitative data were 

narrated. The results indicate that, age, educational status, and size offarm holdings are aJllong 

the major factors that significantly affect implementation of watershed management practices. 

When the economic condition of a community deteriorates, it leads to over exploitation and 

degradation of watershed resources. It is necessary for people to understand the relationship 

between their poverty and the degradation of watershed they live. Environmental regeneration is 

possible only when the concerned people realize a needfor it and are empowered to have control 

over the process of resource utilization, management and conservation. 

Keywords: watershed, management practices, perception, factors , challenges, opportun iti es, and 

Lower Guder M icro-Watershed 

x 



\ CHAPTER ONE 

INTRODUCTION 

1.1 Background 

\ 

ADDIS ABAB}. UNlVEBSl1Y 
A.KAJil CAMPUS UBRAll~ 

Watershed degradation has emerged in recent decades in di fferent parts of the world with 

negative environmental and socioeconomic consequences, particularly in developing countries 

(Mazvimavi , 2002). The drivers of watershed degradation are largely instituti onal and 

socioeconomic including; lack of clear prices for natural resources, lack of focu s from 

government structures, and lack traditional land use management processes. In many cases 

country lacks the technical capacity and financial resources to properly impl ement and enforce 

legalization. Population growth is results in pressure on the land base in excess of its carry in g 

capac ity, resultin g in natural resource degradation. Demographic and economic pressures often 

drive domestic livestock stocking rates above the carrying capac ity of the relevant area, leadi ng 

to overgrazing. This causes to a reduction in vegetation cover and compact ion of soil through 

trampling, which leads to reduction in water infiltration rates, an increase in runoff, and an 

accelerat ion of so il erosion, with potentially serious consequences on dry season low nows 

(Carson, 1992). 

Primarily the emphasis of watershed management has been on managing the upstream areas or 

watersheds for water benefits, water yields, water quality and nood prevention. When watershed 

management was later extended to developing countries, the concept and the nature of the work 

focused on land management, erosion control , as well as sed imentat ion and nood control. In 

recent decades, greater attention has been given to the watershed inhab itants and their 

environment (Sheng, 2000). 

Planning for watershed management 111 Ethiopia started in the 1980's . Before th ese years. 

conservation practices in Ethiopia were not watershed based . but gave emphasis on ly on forest 

protection, soil and water conservation acti vities. These approaches were not efficientl y and 

effective ly successful implemented because of top down app roach with respect to the designed 

goals throughout the country. Howevei, as a cli ml11unity ba ~ed participatory \vakl'sll<xl 
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development program was designed and started pi lot projects with the support of No n 

Governmental Organizations (NGOs) such as GTZ and SOS Sahel (Lakew el al. . 2005). 

In Ethiopia previous five-year economic development plan, the Plan for Accelerated and 

Sustained Development to End Poverty PASDEP, (2005 /06-200911 0) , the gove rnment in vested 

in a seri es of watershed management activities with the ooa l of auomentin o ao ricultural ~ b b b b 

production . These activities included piloting and implementin g loca ll y appropriate, comm unity­

based approaches to watershed management practices, sca ling up success ful models for 

watershed conservation , and strengthening natural resource informati on through monitoring and 

eva luation of ongoing and planned land and watershed management programs. In recent fi ve­

year plan, the Growth and Transformation Plan (GTP), 20 I 011 1- 20 I 4115 , th e government 

outlines the need to promote and invest in soil and water conservation in frastru cture th at takes 

into acco unt the unique conditions of varying agI'o ecological zones (MoFED, 20 I 0). 

As in many districts of Ethiopia, watershed degradation and un sustainable natural resource base 

is sti ll continuing in Lemo District, of Hadiya Zone, Southern Ethiopia. Watershed degradati on, 

frequent droughts, and other biotic and abiotic limitations worsen agricultural producti vity in the 

area. Sustainable watershed management practices are essenti al for conserving and enhancin g 

land productivities. Thus, leads researcher come up to assess the intended objective in the 

study area. 

1.2 Statement of the Problem 

Ethiopia is one of the sub-Saharan African countries where deforestation , degradation of the so i I 

and impoverishment of both ground and surface water large ly impedes soc io-economic 

development (Ginjo, 2000). Specifically, land degradation due to so il erosion, nutri ent depletion 

and deforestation has become a serious environmental issue. The situation of land degradation 

has negatively affected the agricultural sector to a larger extent and the overa ll economy, as wel l 

as the li ve lihood of its people (Aklilu . 2001 ). Therefore. the country is facing seri ous prob lems 

of watershed degradation. 

In Ethiopia, natural resource degradation has been going on for centuries in different parts of the 

country (EPA . 1997). Watershed degradation process such as land and "vater degradat ion is as 

old as human settlements and land use hi story. Moreover. popu lation pressure in many areas has 

2 
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acce lerated these processes (Ludi , 2002, cited in Hurni , 1993). Pressure on arable land is 

growing forcing people to convert more marginal lands to arable land and thi s leads to fu rther 

so il erosion. 

Like other parts of the country population pressure and overgrazin g are identified as th e main 

factors of land degradation presently observed in the Southern Region. Excessive deforestati on 

often as function of growing demand for fuel wood and cultivation land have had another equall y 

signi ficant implication on the so il erosion , land degradation and di sturbance in hydrologic 

regime (ReS, 2003). 

Fa rmers' decisions to conserve natural resources generall y and soil and wate r particul arl y are 

large ly determined by their knowledge of the problems and perceived benefit s of conservat ion 

(Aklilu & Giraf, 2004). The responses, commitment and responsibilities required for the success 

of formulation of appropriate resource manage ment depend on perception of the problem by 

small holder farmer (Ayalneh, 2002). 

In practice, meaningful participation on watershed management is diffi cult to achieve when 

communities are unorganized, unaware of their lega l ri ghts and responsibilities, and lack the 

information , education, and confidence necessary to interact with other more powerful 

stakeholders (Johnson et aZ., 2007). Lack of well functioning institutions is one of the recogni zed 

cha ll enges for eco logically desirable watershed management practices (Heathcoat, 1998). 

Majority of the research works that have been done on the issue related to farmers perception and 

attitude towards land degradation and management focuses either at nati onal leve l or speci fic 

areas particularly in different part of the country. And the so far identified soc io-economic, 

institutional biophysical and cultural factors toward land degradation and manage ment were 

done by other researchers. In this regard, one of the main reasons for conduct ing of thi s research 

in Lemo Di strict is that to identify watershed manage ment practices in acco rdance with 

preventing so il erosion, factors that affect watershed management practices. and perception 

about watershed degradation in the study area. 

Therefore , the primary focus of thi s research is to asses~ the perception of the fanne rs towa rds 

watershed degradation and management practices. Secol d Iy. to assess the ypcs () f water<;hccl 

mJnJgemcnt practices implemented focu sing on preventing soil erosion , as we ll as challenges 
3 
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and opportuniti es In the implementation . Thirdl y, to analyze somc of soc io-cconomic fnc tors 

(sex , fa mil y size, age, education , land size, off farm ac ti vit y and li vestock holding) th at affec ts 

watershed management practices. 

1.3 Objective of the Study 

The major objective of thi s study is to assess watershed manaoc ment practi ces focusin o on b b 

preventing so il erosion in Lemo Distri ct, focusing on Lower Gud er micro-watershed. 

The spec ifi c objectives are: 

I. To assess the ex isting chall enges and opportuniti es of watershcd managcment prac ti ccs in 

the stud y area 

2. To assess the perceptions of fa rmers about watershed degradati on in the study area 

3. To assess the factors that affect watershed management prac ti ces in th e stud y area 

1.4 Research Questions 

What are the ex isting chall enges of watershed management prac ti ce in the stud y arca? 

2 What are the ex isting opportunities of watershed management practi ces in th e stud y arca? 

3 What are the types of implemented watershed management prac ti ces in the stud y area? 

4 What is the perception of farm ers about watershed degradati on in the stud y area? 

5 What are the factors that affect watershed management practi ces (focusin g on preventing 

so il erosion) in the study area? 

1.5 Significance of the Study 

Watershed management should ensure better resource use and promotes sustainabi I ity of 

watershed resources. As agricultural land management is the actual prac ti ce of th e use(s) and 

manage ment of watershed by the users, understanding of the watershed users' watershed 

management system is indi spensable to implement sustainable wate rshed management practi ces. 

The paper add important points to watershed management literaturc by asscss in g chall enges and 

opportun ities of watershed management practi ces, factors that a ffect watershed management 

pract ices (in accordance with preventing soil eros ion). and percepti on of fa rme rs abo Lit 

'watershed degradation 

4 
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1.6 Scope and limitation of the Study 

Though, many factors may affect the im plementat ion of watershed management prac ti ces due to 

time and budget constraints thi s study foc used on loca l-l eve l micro-watershed management in 

term s of chall enges and opportunities faced, fa nner's percepti on about its degradati on, and 

fac tors affecting watershed management practi ces (focusin g on preventing soil erosion). In 

additi on, the stud y was confined to one micro watershed and surveyed within Lemo Distri ct, 

Hadiya Zone of the Southern Nati ons Nati onaliti es and Peo ple' s Regional State. Finall y, the 

institutional scope is limited to loca l level th at corresponds with watershed management 

acti viti es . 

Thi s stud y was focused on assessment of watershed management practi ces In accordance of 

preventing so il erosion. Available secondary data such as reports (Government and NGOs) . and 

soc io-economic surveys papers may have information gaps and may not refl ect the current 

situati on. The data for thi s study came from a sin gle survey using a sampl e o f 118 farm 

households' from one micro-watershed due to shortage of time and fund . Thi s will hinder from 

investi gat ing farmers' watershed management prac ti ce behav ior overtime. 

1.7. Organization of the Study 

Thi s thes is is organi zed in five chapters and related topics under each secti on. Chapter one dea ls 

with the background, problem statement and obj ective of the study. Chapter two present 

lite rature review focu sing on both theoretical and empirical studies. Chapter three focuses on the 

study area and its selection for the study, methodologies persuade in identifyin g sample 

households, data collection, analysis and presentati on. Chapter four presents results and 

disc Ll ss ion. Finall y, chapter five presents conclusions and recommendati ons. 

5 
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CHAPTER TWO 

REVIEW LITERATURE 

2.1 Concepts and Definitions 

Watershed is a drainage basin or catchment area and is defined as an area in whi ch all water 

flowing into it to a common outlet. Peo ple and livestock are the integral part of watershed and 

their act ivities affect the productive status of watersheds and vice versa (Wani e { 01 .. 2008). The 

idea of watershed-based environmental protection effo rts is not new. In 1878, first director of the 

U.S. Geo logical Survey (USGS) urged that communities needed to co ll ecti ve ly control their own 

water and land resources through watershed commonwealths (Powell , 1879). 

Size is not a factor in the definition , and watersheds vary from a few hectares to th ousands of 

square kilometers (Black, 1991). Micro-watersheds are genera ll y defined as falling in the range 

500-1000 hectares. A macro-watershed is equivalent to a river basin and may encompass many 

th ousands of hectares (Farrington el aI. , 1999). 

A watershed may be only a few hectares as drainage area for fillin g small ponds or hundreds of 

square kilometers for rivers. A suitable watershed size is req uired for effective pl anning for 

conservation and maximum production. Efficient management of watershed resources is poss ible 

through an appropriate unit so that the resources are managed and handled effectively, 

col lective ly, and simultaneously. The maximum size of the watershed that should be taken as a 

planning unit is suggested to range from 200 to 500 ha (Lakew e{ aI. , 2005). 

Watershed degradation is the long-term reduction of the quantity and quality of land and water 

resources in a watershed. Watershed degradation may be caused by a ran ge of natural and 

anthropogenic factors , such as changes in farming systems, overgrazing, deforestat ion, roads 

construction , and the invasion of alien pl ants are among the most common causes of watershed 

degradation. Changes in fannin g systems in the watershed are commonl y a very signifi cant 

contributor to watershed degradation . These changes come about through pressures on the 

typically poor fanning systems that prevail in uplands in deve lopi ng countries (World Bank. 

2001') 
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Watershed management is the process of formulatin o and ca rryln o out a course of acti on 
b b 

involving manipulation of natural , agricultural and human resources on a watershed to prov ide 

resources that are desired by and suitable to society, but under the condition that so il and water 

resources are not adversely affected (FAO, 1986) . Watershed manage ment can be rega rd ed as 

both a science and an art of managing watershed (Swa ll ow el a f., 200 I). Broadl y; it is "the 

process of guiding and organizin g land and other resources use in a watershed to prov ide des ired 

goods and services without adversely affecting land and water reso urces (Brooks el af. . 199 1). 

Watershed management planning is a process of action formulati on in vo lving manipulati on of 

natural resources, agricultural and human resources by considering th e soc io-economi c and 

institutional factors to achieve its objectives (Brooks, 1985). Therefore the co ml11on chall enge 

in watershed planning is how to synchroni ze the actions, and activities of watershed management 

to prod uced the optimal mix products or services without affecting watershed conditions. 

In tegrated watershed management (IWM) which emerged in the 1980s can be dctined as a 

comprehensive multi-resource management planning process, in vo lving all stakeholders within 

the watershed, who together as a group, cooperatively work toward identifying th e watershed's 

resource issues and concerns, as well as developing and impl ementing a watershed pl an with 

so lutions that are environmentally, socially and economically sustainable (UNEP, 2004). 

Integrated watershed management (IWM) is a process of formul ating and carrying out a course 

of action to managing human activities in an area defined by watershed boundari es in order to 

protect and rehabi I itate land and water, and associated aquati c and terrestri al resources, \V h i Ie 

recogni zin g the benefits of orderly growth and development. It is an integrated and hoi isti c 

approach to the development of an area with the ultimate objecti ve of improving th e quality of 

the live of the people who dwell within it (FAO, 2000) . 

Participatory watershed management has been defined as a process "whi ch aim s to create a se lf­

supporting system, which is essentia l for sustainabi lity'·. The concept of part icipatory \\at rshcd 

management emphasizes an inter-disc iplinary, inter-sect oral and l11ulti in stituti onal mechani sm 

(Wani el al., 2005). According to Johnson el al .. (200 I), parti cipati on implies that stakeholders 

work together to set criteria fo r susta inable management, identi fy prioriti es, constraints, eval uate 

possibl e solutions, recommend technologies and policies and monitor and eva luate impacts. 
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Community participation IS recogni zed as an essenti al part of equitab le and su tainab le 

watershed management. Stakeholders pl aya vital role in ensuring that land u e in th e upstrea m 

does not affect the quality and quantity of water that fl ows to downstream communiti es. In 

theory, stakeholder participation in watershed management can be a soluti on to these chall enges. 

Participatory watershed management provides opportuniti es to th e stakeholders to jointl y 

negotiate their interests, set priorities, evaluate opportuniti es, implement and monitor the 

outcomes (Johnson et al., 2007). 

2.2. Watershed Degradation in Ethiopia 

F AO (2006) has stated that inappropriate watershed management may creates many problems, 

such as deforestation , improper hill side agricultural practi ces and ove rgrazing, a ll of whi ch may 

increase runoff, prevent the recharging of upland sources, and generate seasonal torrents that 

spoi l the downstream fields. Badl y engineered watersheds may not be able to stand heavy rains, 

and water courses are also very good vectors for biologica l and indu tri al chemica l polluti on. 

Throughout Ethiopi a. so il loss is a critica l problem on agri cultural land and wi thout ca reful land 

management; eros ion rates are likely to increase (Awul achew e/. al., 2008). A study conducted 

by Kebede (2009), in Ethiopia's Gil ge l Abbay Catchment concerning hydrologica l response to 

land cover change, using integrated remote sensing data and GIS techniques, for year 1976-200 I 

showed th at forest cover decreased from 51 to 17% and agri culture increased from 28 to 62%. 

Fo ll owing thi s land cover change, an increasing trend of peak fl ow (during rain y season) and a 

decreasing rate of base flow (during dry season) have been recorded. The result of thi s stu dy 

imp lies that during the rainy period the observed increase in fl ow rate results in a hi gh rate of 

sedi ment transport to reservoirs. Thus, he recommended that watershed management practi ces 

should be taken to sustain river fl ow during the dry peri ods; reduce surface runoff and sediment 

load during the rainy season ; and overall , increase ground water recharge. 

A studY done in the eastern hi ghl ands of Eth iopia bv Wogayehu (2003) in dicates deforestation. 
- - -

overarazin a limited application of susta inable land management practi ces, and dec line in the use 
D D ' 

offall ow are some to be the proximate cause of land degrada ti on. In degraded watersheds. fo rms 

of degradations can be physica l, biologica l and chemica l. I r \.vatersheds arc not Illall ag<.:d 
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properly then the natural resources (soil , water, fauna-vegetation and !lora) arc degraded rapidl y 

thereby resulting in poor productivities (Lakew el 01. , 2005). 

Regardl ess of the income level or stage development, any economic acti vity would alter th e state 

of env ironment in one way or another and has a potential to cause a number of negati ve effect in 

the form of unsustainable depletion of resources and deteriorati on in the quality of resources and 

the environment. For example, agricultural activities for producin o food and oeneratin
o 

~ b b b 

employment and income in rural areas are the maJ'or causes of over orazin o de forestati on soil o b ' ' 

erosion, so il pollution, river and lake water pollution and the like (E PA , 1997). 

In rural poor the sources of energy for the household are mostl y from the forest and residuals of 

plants and animals. This in turn reduces the productivity of the land (MOFED, 2002). /\ s 

scholars agreed , the population growth and demand for food, home, water, livestock and other 

asset to meet their needs would destroy forests in order to get farm land without tak in g any 

preventives and conservation measures (Ibid). 

2.2.1 Perceptions' of Farmers about Watershed Degradation 

According to Hurni (1993), "low perception of local peasants" about the problem of land 

degradation is a problem that needs to be circumvented for SWC efforts in the country. On the 

other hand , in his study in southern Ethiopia, Belay (1992) concluded that farmers have a good 

perception of the problem of soil erosion, but a "wrong perception of topso il depth" (farmers 

th ought that it was deeper than it actually was). 

A study of Ethiopian farmers' attitudes to land degradation and conservation by Ad massie and 

Gebre (1985) indicated that farmers were aware of the problems of land degradat ion. Erosion 

was identified as the main cause for land degradation , followed by drought, deforestat ion, 

rainfall , and improper farming practices. Although farmers are often more acutely aware of the 

condition of their land than is sometimes assumed by experts, th ey may not be fully aware of 

land deoradation its causes or consequences (Ervin and Ervi n, 1982). As a result they arc 
b ' ' 

reluctant for implementation of watershed management practices. Farmers' perceptions and 

attitudes can have a major relevance to watershed manage ment and use. Researchers argue that 

loca l people's perception of environment, their interests and pri orities constrain their action to 

prevent land degradation (Belay , 19Q2). By its nature vvatershed degradat ion is often a very slo\\l 
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and long term process and may be almost invi sible. Fanner ' Lhus may not ob erve ongo in g 

eros ion or nutri ent depletion problems, or perceive them as immedi ate problems. While Lhey do 

observe low or declining yields, farmers often attribute deteri orati on of crop yields to dec linin g 

rain s. 

The perception of farmers' about the causes and consequences of land dcgradati on plays a vital 

role in watershed management practices. According to Aklilu (2006), a sessments of ra rm ers 

view of soil erosion problems and their conservation knowledoe in Beressa watershed in the b 

north central highlands of Ethiopia. The stud y revealed that 72% of the respondent rarm ers' 

perceive so il erosion problem in their farm land and express for the inev itability or land 

management practices. More perceived farmers better assess the impact of soil erosion on long­

term productivity of their farmland and adopt practices that help reso lve th e problem of soil 

degradation (Traore et aZ., 1998). 

2.2.2. Factors that Affect Watershed management Practices 

2.2.2.1 Socio-economic Factors 

There are many demographic and soc io-economic factors that determine farmers' perception and 

att itude toward implementing watershed management pract ices. Among the factors the focus of 

thi s study is some of socio-economic factors. 

The socio-economic elements and characteristics of a watershed involve population, farmin g 

systems, social setups, economics, vulnerability profile, gender, and the like. Watershed plannin g 

embraces the views of categories of people in the watershed development, speci fi c attention is 

requ i red to address problems of resource poor and vulnerable fam i I ies and promote the 

empowerment of women (Lakew el al. , 2005) 

Accord ing to (ltana, 1985), education influences farmers' decision to adopt technologies by 

enhancing farmers ' abi I ity to obtain, understand and uti I ize the practice, and by i mprov i ng 

overall managerial ability of farmers. Many studies indicated that educati onal attainment affects 

conservation measures adoption decision positively. Thi s findin g supported by the view of 

Morgan (1995) that education can increase the capac ity and abi li ty to obta in ,md appl y releva nt 

Information concerning the use of land conservation practices. Simi larl y, Lrvi n and E:. rvin (19:)2) 
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found that education was significantly related to conservati on efforts. According to them, 

farmers , who are more educated, are more likel y to use contouring, minimum till age and hay or 

pasture rotation to control so il loss. Ervin and Ervin ( 1982) found th at ed ucati on was 

significantly related to conservation efforts. 

Age is beli eved to influence adoption dec ision because of its innuence on planning hori zon 

(Long, 2003). Conservation measures such as terrace are long term in vestments (Lee and 

Stewart, 1983). On the contrary, older farmers usually have short planning hori zon and th ey may 

be less interested on long term negative effects of resources dep leti on (Bromley, 1980). Thi 

impli es that they have hi gher di scount rate and thi s redu ces th e present va lue of long term return 

from conservation based agriculture (Gould el 01. , 1989). GO Ld son and Dillman ( 1983) found 

negative association between age and adopting erosion control prac ti ces. Bekele ( 1998) and 

Wagayehu and Lars (2003) in their study in different parts of Ethiopi a found negative assoc iati on 

between ex istence of conservation structures (implementation) and age of household heads. 

Woldeamlak (2003) identified lack of interest in so il and water conservati on measures to be 

explained by shortage of labor. This was supported by Geoffer (2004), who found that household 

size was associated negatively with adoption of no conservation practice and positively with 

adopt ion of conservation practice. Yet, other stud ies conducted in Eth iopia ind icated th e reverse. 

Bekele (1998) and Wagayehu and Lars (2003) found negative and signi ficant assoc iati on 

between household size and adoption of conservation measures . They indicated that in the large 

families with greater number of mouth to feed, immediate food need is given priority and labor is 

di verted to off-farm activities that generate food . 

2.2.2.2 Institutional Factors 

In stitutional factors are ones that can be used to assess the success and failure of watershed 

management activities. How effective a watershed management is in a country depends on 

nat ional policies. people's awareness. local government structure. laws on land use and 

watershed manaae ment nature of community culture and the people 's leve ls of ed ucat ion o , 

(Satte rlund , 1972 and Eren, 1977). Lack of well functi oning institutions is one of the recogn ized 

cha ll enges for ecologica ll y des irab le 'v'vatershed managem cnt. Instituti ons should be able to 
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address the requirements of resource qualiti es incorporatin g the watcrshcd community nccds and 

aspirati ons. 

Accord ing to Karki and Sharma (1999), the past approach to watershed manage ment consi ted of 

top-down planning, implementation, and monitoring of watershcd management acti viti e . 

Targets were fi xed based on the budget ava il able and the program me was entirely gui dcd by the 

government. Finally programme personnel abandoned the user once programme support was 

withdrawn. Similarly, a study in western hi ghl ands indicate weak economic devc lopmcnt 

strategies, unstable institutional frameworks, and weak link between research and ex tension have 

been fo und as a root cause of land degradation (Gete, 2000) 

Nowak (1987) pointed out that contact with extension personnel II1creascs the amount of 

vari ance explained in conservation tillage. The stud y conducted in Ethiopia indi catcd th at if a 

fann er rece ives better information (advice) from extension agents, the farm cr will be willing to 

construct new conservation measures and to maintain the ex isting ones (Wagayehu and Lars, 

2003). According to Gete el 01. , (2006) promoti on of sustainab le land manage ment in Ethi opia is 

constrained by the overwhelming strategic problem of the exten ion systcm. Quick oluti ons 

rather than sustainability, quantity rather than quality area coverage rather th an impacts, and 

seemingly commanding control system rather than parti cipation are identifi ed as th e most 

determining constraints. Therefore, accurate and timely information has a positi ve impact on 

farm ers' impl ementation of conservation practices. 

2.2.2.3 Biophysical Factors 

Biophysical factors are necessary for estimating the magnitude of watershed capacity to meet the 

demands for goods and/or services. These Biophysical factors include: Climate, vegetati on, so il 

type, topography, drainage pattern and stream systems. Data of thi s kind are basic information in 

preparing watershed management plans. Watershed manage ment plan should be prepared on the 

basis of topographic, soil and land-use capability. land-use. slope interva l, erosion and site 

deo radation veaetation cover and other informati on from aeri al photo/maps. and so on. 
'" , '" 

Overl apping and matching these maps, many informati on can be obtained that is. drainage 

pattern , stream system, so il types, depths, and other detai ls with slope degrees and soil 

manage ment intensity, degree and stages of degradation/erosion, types of nati ve vegeta ti on 
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(Permanent, perennial and annual crops), potential land deve lopment and so on. Formul ati on of 

watershed is drawn up from this information (Satterlund , 1972 and Eren, 1977). 

The factor that playa greater role in planning and development process of a watershed are size, 

shape, ph ysiographic, slope, climate, drainage, geomorphology, soil s, soil erosion zones. land 

use/land cover and groundwater (Wane et 01. , 2008). Biophy ica l factors th at affect the 

P
romotion of sustainable watershed manaoement practices are rree oraz in o the nature or b 0 ~ 0 ' 

topography, climate variability, and the associated run-off (Dagnew, 2007). According to Kass ie 

et 01., (2008) , deforestation due to farmland ex pansion and energy needs, as well as fragil e soil s, 

undul ating terrain , and heavy seasonal rains make the hi ghl ands of Ethi op ia hi ghl y vulnerable to 

soil eros ion and gully formation. 

2.3 Watershed Management Practices in Ethiopia 

Manage ment of watersheds can be made possible by usin g a vari ety of technologies such as 

vegetation conservation like grass contours, alternative till age techniques and ph ys ica l structures 

like terraces, stone bunds, gabion box . The World Bank has given more importance to vegetative 

measures in watershed management practices. This supports the globa l trend that favor 

choos ing technologies that are low cost and more farmers friendly "Success ful adaptati on of thi s 

technology in the World Bank projects was achieved by involving farmers in th e choice o f 

technologies, a strategy that helps to implement technologies that are more compatible with 

ex isting land uses and surrounding environments and th at meet farmer's needs" (World Bank, 

200 1). 

There are three basic principles through which biological so il and water conservation practices to 

protect watershed degradation. The tirst principle is prevention of direct impact of rain drop 

through the provision of adequate vegetation cover. The second principle is the prevention of 

concentrati on of surface flow of water in ord er to prevent the formation of heavy vo lume of 

'water that cause fun-off. To this effect. any vegetation (a li ve or dead) uniform ly cover the 

ground , spreads out the surface fl ow thinl y so that it doesn' t concentrate in one spot to form 

bi gger vo lume of water that eventuall y create erosive rain fa ll. In additi on physical barrie rs and 

organics increase [he infiltrati on rate of water in the soil due La increasing the cOlllact lime or 

water to so il and improving physical structure of the so il respecti ve ly. The third principle is 
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increasi ng resistance of the soil to erosion. With the improvement of soil organi c matter conten t. 

the percentage of water stable so il aggregates substanti all y increases. th ereby increasin g it 

res istance to detachment by direct impact of rain drops or run -o fT. Whcn th e soil is ri ch in 

organ ic matter content, its elasticity increases and it absorb th e kineti c energy of rain drops 

without being di sintegrated into pieces (Betru, 2003) 

Different empirical studies have also revealed that there are different efforts of su tain ab le land 

man agement practice undertaken by Ethiopia fanners at household and supra- household leve ls in 

di fferent parts of the country. In Beressa watershed, northern Ethiopia, farm ers are using co ntour 

pl owing, drainage ditches, stone terraces, waterways; trees gras trip , and soi l bunds to arrest 

the problem of soil erosion (Aklilu , 2006). In east Gojjam, trad itional ditches, manure through 

an i ma I parki ng, crop rotation , contour plowing, trad itional vegetati ve fences, trad itiona I 

waterways, traditional check dams, traditional stone terraces, unpl owed grass strips, weed 

heap ing, artificial waterways, modern cut-off drains, modern stone terrace , area closures, 

artificial fertili zer and compost are widely prac ticed (Michael , 2002 and Yilikal, 2007) . 

In Ti gray Reg ion , traditional terraces, grass strips, and hill side terracin g are the commonl y used 

practices by the farmers (Dagnew, 2007). In Konso, southern Eth iop ia, stone terraces, ti ed 

rid ges. trash lines agro forestry , intercropping fallowin g, manure, kraal shifting, burning of 

debri s, and minimum tillage by farmers to arrest the problem of soil erosion and maintain its 

fertility (Tesfaye, 2003) 

2.4. Challenges and Opportunities of Watershed Management in Ethiopia 

The challenges of watershed management practices in Ethiopia especially so il and wate r 

conservation programs are lack of a holi stic approach. Sustainable land manage ment practices 

through biological measures such as organic matter manage ment, maintenance of vegetati ve 

cover, improved fallow practices and the livestock management practices are not we ll integrated. 

The rehabilitation of hill sides. which had incred ibl y great succes<; in term s of environmental 

rehab i I itation and creation of assets, was over looked (Betru , 2003) 

Most of the times planning for so il and water conservati on programs are promoted wi th standard 

technic81 so lut ions such as terracing, contour bun di ng. On the 8ssumption that soil con erv3 li oll 

measures are uni versall y app licab le and loca l farm ers are un aware of oil erosion and ignorant o f 
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its cau ses and consequences (Johnson et 01., 200 I, MoARD, 2005: cited in Prett y and Shah, 

1999). However, these measures, which were often forced on the people. may cau e more 

erosion than their own indigenous practices, either because the new conservati on works are not 

maintained or are technically less well adapted than ex isting practices (Kerr el . 0 / , 1996). 

There are several possible reasons for the failure of past management interventi ons to meet 

users' expectation. The successful promotion of watershed management practice can be 

challenged due to technological related challenges. The innovated mana gement measures did not 

consider local management practices, the interventions requ ire hi gh cost whi ch cannot be 

afforded by the local people, and the intervention did not con ider the loca l ao ro-ecoloo ica l and '" '" 

socioeconomic variations (Aklilu , 2006). 

The study also noticed the inflexibility, non-integrity, and specitic functionalit y 0(' sustainab le 

land management practices retarded the promotion of sustainab le land manage ment practice in 

the area. Another real challenge to participation in watershed management groupS or 

organi zations is that many people do not think in terms of a "watershed." Thi s is hard ('or them to 

vi sualize, or else hard for them to place their own place of residence in thi s broader context 

(Reed, 2002). 

Ethiopia has made commendable efforts in developing its policy and strategic response to land 

degradation (Asfaw, 2003). One of the most important umbrell a polices is the Environmental 

Poli cy of Ethiopia (EPE), approved by the Council of Ministers in 1997. The policy addresses a 

wide vari ety of sectoral and cross-sectoral environmental concerns in a comprehensive man ner. 

Its major aim is to ensure sustainable use and management of natural and cultural resources and 

the environment (Asfaw, 2003). The need for genuine participation by communities at all leve ls 

of the deci sion-making process is a key requirement of successful sustainable watershed 

man agement undertak in gs. A \thou gh different approaches to parti e i potory watershed 

manage ment raise issues that need careful scrutin y, there are very good experi ences with a range 

of approaches in the country. Recentl y the governn,ent has recogni zed the need for participatory 

watershed management. Ministry of Agriculture and Rural Development developed a nati onal 

guideline on eommunity- based partieipato'·y watershed development (Lakew el al .. 2005) that 

describes high-potenti al procedures drawn from selected approaches in Ethiopia The major 

advantages of integrated watershed management approaches in Ethiopia arc in volve ment of 
lS 
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those most affected by the deci sions (i.e. the stakeholders) in all phase o \" the develol ment o \" 

their watershed and holistic planning that addresses issues whi ch ex tend ae ro s subject maller 

di sciplines (b iophysical, social, and economic sciences) and admini trati ve boundari es (v ill age, 

'vvoreda) (UNEP, 2002). 
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2.5. Conceptual Framework 

Demographic factors 

• Family size 

• Sex 

• Age 
• Educational 

status 

• Marital status 

Biophysical factors 

• Slope 

• Altitude 

• Rainfall 
(intensity & 
amount 

Econom ic factors 

• Farm holding size 

• Livestock holding 

• Off-farm activities 

• Farmer perception 

Perception of farmers and Implementing 

Watershed Management practices 

\/ I nstitu tion Factor 

• Extension services 

Figure I: Conceptual Framework (Source: Own construction ba ed on literature) 

The conceptual framework, which consists of two key concepts of va ri ab les, is shown in Figure­

I. The dependent elements that include the frame work for thi s study are farmers' percepti on 

about watershed degradation and implementati on of watershed management practi ces. Farm ers' 

perception about watershed degradation and management practi ces are being influenced by th eir 

status of demographic and economic characteri sti cs. The socio-economic factors (sex. age , and 

mari tal status, and educational background , house holding size, land size, li vestock holding size 

and extension servi ces) and biophysical factors are independent vari ables which are fac tors th at 

affect the dependent vari ables. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 General Description of the Study Area 

Lower Guder micro-watershed, is located in Lemo Woreda, Hadiya Zone of the Southern 

Nations, Nationalities and Peoples Region (SNNPR) at about 236km south-west of the capital 

Addis Ababa. It is 6 km from Hosanna town. Geographically, it is located between 7° 22' and 7° 

45 ' North latitude and 37° 40' and 38° East longitude. It is bordered with Hossina town in the 

north, Angacha Worada in the south, Upper Kode Kebele in the east and Lareba Roma Kebele in 

the west. 
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3.1.1 Agro-ecology 

The micro-watershed has homogeneous agro ecology. The alti tud range is from 2 100 to 2300 

masl. The average annual rainfall is 1200-1 600 mm, and the average annual temperature range 

is 15.00C-1 9.9°C. The farming system of the watershed is a mi xed farming ystem where crop 

husbandry is the most important component of the li velihood of the farmers. Crop husbandry is 

characterized by the cultivation of annual crops, cereals and pul e . Live tock production is 

another component of the watershed mi xed farming system. From the total Livestock producti on, 

cattl e and small ruminants are the dominant. In addition beekeeping is traditionall y practiced the 

district (Lemo Woreda Agricultural Offices, 20 12) . 

3.1.2 Climate 

Most of the rainfall falls during the (Kreml) season from June to eptember (it is most intense 

during July and A ugust). There is short rain y season called" 8e/g" which la ll s during the months 

of mid February-March. However, the shOit rains are highl y vari able and since they often fail , 

farm rs claim they are relying on them for grain production less and less (Lemo Worcda 

Agricu Itural Office, 20 12). 

3.1.3 Vegetation 

The area di splays a substantial presence of eucalyptus and ensel , which together with crop 

covered fi elds give the impression that the land is overwhelmingly green especiall y during the 

pre-harvest season. The natural vegetation is almost removed due to rapid popul ati on gcowth and 

expansion of agri cultural land particularl y field crop cultivation. 

3.1.4 population 
The total household head residing in the micro-watershed is 802. The total popul ation in the 

m icro-watershed is 35 19 from th i s 1772 of them are males and I 749 0 f them are fem ales. 

The average arable land holding is 0.48 hectares pcr household, varying from 0 . .,5 ha to ., .0 

hectares. 

The relation between population pressure and watershed deg"adation appe,,'s to be strongly 

associated with the extremely over utilization of resource and resulted in degradation of thc 
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watershed. More peoples are living In rural as farmin g community and hi ghl y depend on 

agriculture to survive. 

3.1.5 Economic Activity 

The study area is characterized by crop-livestock based mi xed farmin g systems. Agri culture is 

the principal economic activity and livelihood source in the stud y area , though some peoplc 

deri ve additional income from seasonal mi gration to nearby towns. It is characteri zed as a mall ­

scale subsistence farming area where crop and livestock prod uction interactin g in the system. 

The principal agricultural activity is crop cultivati on, whi ch is entirely rain -fed with li vestock 

rearing as a secondary activity. The major culti vated crop include wheat, maize, ba rely. le.!/; 

sorghum, pulses and vegetables, while perennial crops cover or land area (Lemo Agri cultural 

Offi ce, 20 12). 

Li vestock production is the second most important economic ba e supportin g the li ve lihood or 

fanners. It plays a significant role in the fa rming system and economic ac ti vity as a ource or 

dmught power and milk, meat, shoat (income and meat) and means of transportation. It pcovidcs 

dun g that is important for both fuel and manuring crop fields. The micro-watershed has an 

estimated population of 1002 cattle, 630 sheep, 1035 goats, 7 horses, 426 donkeys, and 1764 

chickens. Donkeys are the most common pack animal. Communal grazin g areas, private pastures 

and crop residues are the principal sources offeed (Lemo di strict Agri cultural Offi ce, 20 12) 

According to district report documents (201 2) the land use pattern of the area is such that about 

55 .19% (602.16 hal is cultivated for annual and perennial cropS, l AS % ( 15.88 hal is g..azing 

land , and 23 .78% (259.5 hal is bush & wood land , 16.84% ( 183.75 hal un prod ucti ve land 

inc Iud i ng, 9. 16% ( I OOha) covered with natu ral fo rests, and others con st itute 2.02% (22. 13 ha). 

3.2. Research Design 

In Ihis research study, a cross sectional research design was emploved, This reswch combines 

quantitati ve and qualitati ve research techniques. Its goal was not to replace eithcc of this 

approach, but to derive from the strengths and minimize the weakness of both. 
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3.3. Sampling Procedures 

The study was conducted in Lemo District, in one micro-\,vate r heds purposive ly selected due to 

the fact that in the Lower Guder micro-watershed , extensive watershed manage ment practi ces 

has been undertaken to prevent soi l erosion since the beginnin g of 1980 ' . Li sts of all farm 

household head within the micro-watershed were prepared with the cooperati on of development 

agents working in this micro-watershed. A total of 802 household heads residin g in the micro­

watersheds were taken as the sample frame for thi s study. After getting the total number of' 

households in the selected micro-watersheds, the total sample size of the survey was determined 

using sample size determining technique (Cochran, 1977). 

__ ---.. ~ n 

Where; 

n () 
(\ + n O) 

N 

no = the desired sample size when population is greater than 10000 

n =sample size of finite population correction factors , when population is less than I 0000 

z = Z statistics for a level of confidence 95% i.e. 1.96 

p = O. I proportion of population to be included in sample i.e. 10% 

N = Total number of population 

d = marain error or dearee of accuracy desired (0.05) 
::0 ::0 

Followin
a 

this a total of 118 sample households were taken as targeted sample for the household 

::0 ' survey from 802 households residin g in the micro watershed . The targeted households for the 

survey study were selected by using simple random samplin g technique. For the qualitati ve part 

of the study, purposive sampling technique was employed. Respondent who were regarded as 

I 

. ~ .' d a·t\·c\·paI1ts for focu s oroup di scussions was selected purpose ly. 
<ey 1I11 ormants 1I1terVIew an pi '" 
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3.4. Sou rces and Methods of Data Collection 

3.4.1 Types and Sources of Data 

In this study, both quantitative and qual itative data were collected from primary and econdary 

data sources. Data from primary source was collected u in o semi- tructured interview :::> 

questionnaires, key informant interviews, focus group di scussion and field observa ti on. In order 

to ensure the reliability and validity of the data coll ected, triangulati on was employed by using 

qualitati ve data. Finally, primary data were supplemented with secondary data in order to bri dge 

information gap from primary sources. Secondary data used for thi s stud y was co llected I"rom 

published and unpublished materials such as office record s and relevant "cports, joumal . 

research papers, books, censes records and data files from internet/web page. 

3.4.2. Methods of Data Collection 

For such interweave research issues a combination of methods was u ed to co llect relevant data. 

These include semi-structured interview (individual interview), focus group discu sions, key 

inform ant interviews, and field observation methods were applied to collect detailed in form ati on 

on the chal \enges and opportunities of watershed management practices, percepti on's 0 f farmers 

about watershed degradation factors that affect implementation of watershed management 

practices. 

3.4.2.1 Household Survey 

Questioners were prepared to gather the necessary data from the selected hou eholds. Both 

closed and open ended questions were used to get answers from the respondents. Household 

survey was conducted on 118 using structured questionnaire. The questionnaire was pre-tested 

by administering on selected 8 respondents. On the basis of the results obtained from the pre­

test, necessary modifications were made on the questionnaires. The questionnai" es were handl ed 

by six enumcrators, those who have first degree in agriculture profession. As farmers in th e area 

ore speaking /fauiyis", bilingual enum e,atur'S and thuse that know the orca well ''"' recruited fo ' 

the enumeration. Enumerators and supervisors were trained on basic concepts in intervic
w 

technique and respondent handlin g and for their clarity on th e questi onnaire Enume"al
m s 

and 

supervisors was given one day intensive training on how to conduct the intc"vie
w 

and pmccd

u

" 

to be followed to manaae the whole field survey task. 
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The questionnaire covered a wide range of informati on which includes household SOCIO­

economic characteristics, farming system, instituti onal, biophy ical issue from th e micro­

watershed. Attempt was made to make the process of interview more efrccti ve by makin g th e 

process of interv iew two ways interacti ons. Thi s was made by getting not onl y intcrv iewcr but 

also intervi ewee can also ask question . The data was co llectcd from ovcmbcr 9-23 , 20 13 for 

ten days. Finally, the response of th e farmers fitted to poss ibl e Ii ts ofa ltcrnati vc an weI'S, which 

were worked out carefully during th e initial peri od of the fieldwork . 

3.4.2.2 Focus Group Discussion (FGD) 

It is one of the most important research tool s u ed to co llect qualitati ve data. Add iti onal 

qualitative information, such as act ivities attributes, benelits of watc rshcdmanagcmcnt practiccs. 

community participation 111 planning, implementati on , monitorin g, and cva luati on In 

implemented watershed management pract ices, role of loca l leve l institutions in the promotion of 

watershed management practices, its management practices werc co llec tcd through two focu ' 

group discuss ions to supplement intervi ew schedule. Focus group di scus ion s were conductcd in 

confi dential env ironment with two groups 12 of farmers selected purposefull y from cldcr . 

women, and youth and model farmers. An additional di scussion was held w ith watcrshed 

committee within the micro-watershed. This was useful to cross-check the data and info rm ati on 

gathered from sampled household. A checklist was prepared pri or to di scussion and researchcrs 

facilitated the discussion. These techniques were useful to acq uire detailed inform ati on. which 

have been difficult to collect through the questionnaire survey. 

3.4.2.3. Key Informant Interview (KII) 

It is one of the other methods used to collect qualitati ve data. It was used to compl ement and 

supplement the data collected from individual households through semi-structured questi onna ire 

and to have a detailed in sight in to watershed management practices in the area, a di scuss ion 

covering different topics with 12 key informants including, eight woreda agri cultural experts 

such as agronomist, animal husbandry, so il and water con ervat ion. agro-Iorestry. ex tension 

com munication , irrigation, agricultural input suppl y and coffee and spice ex perts. three 

development agents (agronomi st. natural resource and animal husbandry). who arc \\fo rkin g in 

th e micro-watershed and kebele administrators were interv iewcd. Thi s was hclpcd to kno\\ the 
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opinion, interest short coming and comm't t ' h d . , I men In t e u c an management of w31ershed . 1\ 

checkli st was developed and used to guide the intervi ew. 

3.4.2.4 Field Observation 

Thi s was done with the purpose of getting guidance to modi fy tructured questi onn airc at th e 

beginnin g stage of the survey and also in order to verify the con i tency of gathered data and to 

ensure the validity of information. In addition to fie ld observa ti on a number o f inform al 

di scussions with individual farmers and the exten ion worker wcrc conducted to cro s-check 

and verify additional some information of interest. 

Moreover, personal observations done through transect wa lk at fi eld work and visit to indi vidual 

farm plot gave good opportunities to become acqua inted with watershed managc ment practiccs. 

In thi s regard , about 60% of the respondents' fi elds were observed in order to assess what thcy 

did on management practices installed on their fi elds. 

3.5 Data Analysis 

The data anal ysis was carried out during and after fi eld investigati on. The data ga thercd through 

different instrument was ana lyzed using quantitative and qualitati ve data analys is tcchnique. 

Firstl y, the surveyed data through structured questionnaire was checked for accuracy uscfuln ess 

and com pl eteness. Secondly, the data was post coded . It wa foll owed by analys is employ in g, 

descripti ve statistical tools using Stat istical Package for Soc ial Sc ience (S PSS) for widow 17. 

Frequency and percentage tables, descriptive stati stics, cross tabulations, chi-square and t-tcst 

analys is method were used to see if there is any systematic assoc iat ion between different nominal 

vari ables. The study relied for qualitative ana lys is on the too ls of group di scussions, di scuss ions 

with development agents and experts at different level (woreda and Zonal leve l). econd ary data 

from Kebele, Woreda has also served for same purpose. Map and photos were also used to 

support the result of analysis. Collected informati on wa analyzed and pre cnted in vary in g 

degrees of detail , such as summary tabl es, fi gures and interpreted usin g descrip tive meth ods. 



CHAPTER FOUR 

RESULTS and DISCUSSIONS 

The results and di scussion section identify the chall enges and opportuniti es of impl ement ed 

watershed management practices, farmer 's perception abo ut watershe I degradation , and 1 ~1C t o rs 

affecting watershed management practices in the study area. Watershed management practices 

that used are selected in accordance with preventing so il ero ion, of their wider appli ca ti on and 

economic as well as ecological importance 's. 

4.1 Socio-economic Characteristics of Households 

4.1.1. Sex 

The majority of the sampled households about 83.1 % were male head household whi Ie th e 

rem ai ning 16.9% were female head household Crable I). Due to many oc io-cultural values and 

norms, males have freedom of mobility and chance of participation in different meeting and 

conseq uentl y have better access to information on improved water hed managemen t practi ces 

and technologies. Therefore, due to more number of male head households they have more 

information about implementing watershed management practices. 

4.1.2. Age 

Conventionally, three age groups for the respondents are identi fi ed (Table I ). most of the 

respondent household heads (90.65%) are in the age categories from 18-65 years. Farmers in thi s 

age group are assumed to have a good understanding and awareness of watershed management 

practices and as a result, usually more interested to implement it. Results indicate th at the mean 

age of the respondent's household heads was 48.79 years (Table 15) . This is considered as one of 

the ex isting opportunity to promote and implement watershed management techn ologies. 

Based on the key informant interview with DA 's and relevant expe rts from the office regardi ng 

the relationship between age of the fann er and the state of implementing of types of watershed 

management practices was positive for both youn ger and older fanners. Younger farmers arc 

good in implementing the types; since they do have longer plannin g hori zon and labor acce s as 

we ll as probably could have better ed ucation opportuni ti es than older farm er ince prlmar) 
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ed ucati on expanded now days in rural kebels The above o· f' I . ,. . I I . ", IOUP 0 tlC PIO e Slona a so agrccd 

that we ll ex perienced farmers are se 't ' b I . .. , nSI Ive a out tle resource degradatI on \v lthln thc watcrshcd 

and they are better to implement the types of watershed managcmcnt prac ti ces to all cv iatc or 

stop th e watershed degradation. 

Table I : Sex and Age of the Respondents 

Background of the respondents 

Sex of respondent 

Ma le 

Female 

Total 

Age category of respondents 

18-45 years old 

46-65yea rs old 

>65 years old 

Total 

Sources: Field Survey, 2013 

Respon es 

Frequency 

98 

20 

11 8 

36 

71 

II 

11 8 

4.1.3. Education and Marital Status of Respondents 

Percent % 

83. 1 

16.9 

100.0 

30.6 

60.05 

9.35 

100.0 

Regard i ng educat ional status, a hi gh proportion of the respondents (73 .7%) had com pl eted 

primary ( 1-4 grade) education and above and th e rest 26.3% were illiterate (Tab le 2). Sincc 

adequate ed ucati on enhances farmers' perception about watershed management prac ti cc . The 

educated farmers would be expected more to implement watershed management practi ces. 

Therefore, the high proportion of ed ucated percent of respondents considered as an ex isti ng 

opportunities for implementing watershed management practices. 

Di scuss ion with development agents also showed that, th e ill iteracy 0 f farmer' s restrai ns th e 

implementing skill of farmers and less promotes the types of watershed management practices. 

They indi cate that implementing of watershed management practi ces is sensiti ve to th e Icvc l of 

education. That is, as ed ucati on leve l increases the more is the imrlemented tyr es of \Va tershed 

management practices. 
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. o lespon ent wcrc ma lTl cd (1 ab lc 2). Manta l Regardin g marital status of households about 85 6<Y< . d . , . 

statu s of respondents was crucial because it determines the rate at whi ch a hou ehold rcly on th c 

local environment. Thi s indicated th at t · h d . wa els e manage mcnt prac tl cc are vcry l11u ch 

, ca el lor t lClr c 11 rcn. A" widovvcd implemented by married people to make ends Ineet alld t· · r I ' I ' Id 

sampled household were female. 

Tab le 2: Educat ional and Marital Status of Households 

Educationa l status of the respondents 

Illitera te 

1-4 grade 

5-S grade 

9-10 grade 

10+3 

Total 

Marital status of the respondents 

Married 

Single 

Widowed 

Di vorced 

Total 

Sources: Field Survey, 20 13 

4.1.4. Household Size 

Rc pon cs 

Frcq ucncy 

31 

36 

33 

16 

2 

li S 

11 0 

15 

li S 

Pcrccnt % 

26.3 

30.5 

2S .0 

13.6 

1.7 

100.0 

S5.6 

O.S 

O.S 

12.7 

100.0 

The tota l population of the sampled respondent is 969, of whi ch 459 were males and 5 10 wc re 

females Crab le 3) . From the total populati on ch il dren constitute 40. 14% (between 0- 18), adul t 

const itute 54.07% (between 19 and 64 years), and old age constitute 2.4 1 % (>64 years) of thc 

total popu lat ion's. The fema le populat ion exceeds in numbers th an that of 111 a Ie popu l at ion 

giving a sex ratio of I 11 .1 %. The total famil y size in the ')tudy ranges from minimum I to 

max imum 16 and with an average of 8.08 peo ple per household. whi ch is above th e national 
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, . lU S, laml y size and ac ti ve labor forces inlluences average of 4.9 per househo ld (CSA 2008) TI c' I ' . 

the deci sion of farmers to undertake the watershed mana t · · B f' . < gemen pi ac t ICC. . ecause 0 gl ve n 

0 1 10 1 un elta iI1 g t le armin g and household labor is the whole supplier of the req uired lab . c . d ' k' I f' . 

watershed management practices Therefore the ex istence f' d' . , s 0 more pro uc!l ve age group 

(54.4%) and the family size ean be considered as an opportunity for im plementing watershed 

management practices in the study area. 

Table 3: Househo ld Size Distributions of Respondents 

Age Categori es' Household size of the respondents 
of respondents 

Male Female 

Frequency Percent (%) Frequency 

0- 18 206 44.88 150 

19-64 239 52.06 358 

>65 14 3.05 8 

Total 459 100 510 

Sources: Field Survey, 2013 

4.1.5. Land Holding Size 

Male and rell1a le 

Percent (%) r req uency Percent (%) 

35.88 325 40. 14 

62.25 628 54.07 

1. 56 22 2.27 

100 969 100 

Land is the component of natural resources which has various elements on it , and each element 

has various uses for humans. The land ho lding of farmers in th e study area va ri ed from less th an 

0.5 hectare to more than 2 hectare. Depending up on the farm size, th ey use the land for va ri ous 

purposes whether it is for cultivation, grazing, wood lots and homestead. The result shows that 

average land holding size per househo ld was 0.48 . The survey result revea led that more than 

68.7% respondent farmers have less than or equa l to 0.5 hectare of land (Tab le 16). Thu , 

average fa rmers are small-scale farmers. Moreover the land is fragmented into a num ber of small 

separate plots, otten located at di stant from each oth er. Thi s can negative ly affect agri cult ural 

and watershed management practices because, trave l to and from home requ ires longer tim e and 

effort. Farmers were forced to cultivate the small land size frequ entl y \vithout fa ll owing to feed 

hi s househo ld. This action ean aggravate watershed degradati on proces and innuence. th e 

manage ment practices. Thi s also gives little opportuni ti es to be nexiblc in th eir deci, ion makin g 
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and to adopt more watershed management practices because; th ey u e the land for crop 

production in the contrary of using thi s land to implement watershed man age ment prac ti ces. 

According to (Nowak, 1987), hi gher levels of conservation practice adopti on arc ex pected on 

larger farms, as farmers should have more fl ex ibi lity in their deci sion makin g, greater acce s to 

di scretionary resources, more opportunity to use new practi ces on a tri al ba es and more abilit y 

to deal with ri sk. Regard ing ownership and sources of farm land , th e urvey re ult howed th at 

more than 83.8% of the plots are in herited from th eir fami ly (Tab le 4). 

Table 4: Land Size and Its Characteristics 

Sources of Farming Land 

Inherited fro m parents 
Allocated by the kebele 
Renting 
Share croppi ng 
Total 

Sources: Field Survey, 20 13 

4. 1.6. Livestock Holding 

Res pon es 
Frequency 

83 
59 

I 

11 8 

Percent % 
8"'. 1 

50 
0.8 
0.8 

100.0 

Livestock is an integral part of farming. The average size of livestock of th e stud y area in TLU is 

5.09 (Tab le 5). Traditiona ll y livestock in the study area have been kept for different purposes. 

They are kept to provide food , as draft and transport, as a means of as et becau e farm ers regard 

livestock as a safeguard for sudden cash requirement as a considerab le capital resource. These 

animal s are so ld in time of need for, credit for taxes and others. 
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Table 5: Types and Size of Livestock Size in (TLU) 

Types of Li vestock' s A verage li vestock holdin a Total li vestock holding or 3mpl cd 
b 

per sampled household household 

Frequency TLU I Frequency TLUI 

Calves 0.91 0.22 107.38 26 .84 

Cows 1.55 1. 55 170.5 170.5 

Heifers 1.61 1.20 189.84 142."8 

Oxen 1.38 1.38 162.84 162 .84 

Poultry 5.88 0.076 693.84 9.0 1 

Goats 0.4 1 0.053 48.38 6. 28 

Sheep 0.35 0.045 41.3 5.36 

Donkey 0.77 0.53 90.86 63.6 

Horses 0.03 0.033 3.54 3.89 

Mule 0.008 0.0088 .94 1.03 

Total 5.09 591 

Source: Fie ld Survey, 20 13 

Conversion factor used into TLU was: calf 0.25 ; cows and oxen 1.00; poultry 0 13; Sheep and 

goats 0. 13; Horse and mule 1.10; and Donkey, 0.7 Source: Strock el a/. , ( 199 1) 

4.1.6.1. Feed in g System and Sou rees of Feed 

The dom inant livestock feeding system in the study area are free grazing, zero grazing, and 

rotati onal grazing. Survey revealed in Table 6 that, 96.6% respondent used free grazing and 

44.9% respondent used zero grazing/cutting and carrying system to feed their li vestock, whi le 

the rest 10.9% respondent used rotational graz in g to feed their li vestock (Tab le 6). 

According to FG D's discussion, free and unregul ated grazin g of li vcstock damage ph ysica l and 

biologica l so il and water conservation practices implemented in the area. When li vestock arc 

trying to cross the structures, they are destroying the embankments. hedges and ditchcs in the 

crop fi eld and bu ll s and oxen dig down the embankments by their horns. A vegetation cover 

dec lines under heavy stock ing rates. the water infil trat ion decrea e and . ediment rrodu ction 

increase. The other neaative effect of li vestock to watershed management practice<; i" rh y"ic<l l 
to 
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damages of conservation structures such as fanya-juu and oil bunds. Livestock has been blamcd 

for watershed degradation in the study area. Therefore, thi is con idered to be cha ll engcs of 

watershed management practices in the study area. 

In the study area Table 6 show that, 99.15% respondents used crop re idue as ource of Iced for 

their li vestock, while the rest used hay, straw, free grazing, and indu trial bi-product 25 .54%, 

48.30%, and 13.55% respondent respectively used as sources of Iced for th eir li vestock. The 

removal of crop residue for livestock feed subsequently expose the farm land and aggrav ated 

erosion hazard. Using crop residue as a source of animal feed can al 0 affect the ove rall 

productivities of farm land. This result is concede with the study conductcd by Tilahun ( 1996), 

find s that farmers removing all crop residues from their fi elds in "reka area and using for th eir 

livestock feed , made the land degraded, increased so il erosion and de troyed we tructures. 

This was also investigated by Berhanu eL of. , (2002) that bio logical con ervati on practice such 

as grass strips and tree plantations are also being destroyed or trampled , reducin g the chance lor 

establi shment and regeneration by free ly grazing livestock. 

Table 6: Feeding Systems and Sources of Feed for the Livestock ' s 

Livestock's feeding systems and major sources of feed 

Livestock feeding systems 

Free and unregulated grazing 
Zero grazing (cutting and carrying) 
Rotati onal grazing 
Total 
Major sources of feed for the livestock 
Hay 
Straw 
crop residue 
Industrial bi -products 

Total 
Sources: Field Survey, 2013 

Respon e 

Frequency Percent % 

11 4 96.6 

53 44.9 

20 11.9 

118 100.0 

30 25 .54 

57 48 .30 
11 7 99. 15 

16 13.55 

11 8 100.0 

Di scussion with farmers and development agents revealed that crop residue from cerea l (wheal. 

ba I d ff) t t d fl'Oln the crop field to th e home compound and stored for animal 
r ey an te · are ranspor e 

"e I I t I ." d I t ae 111 addition to that maize and so rghu m ta lk arc u s~d main ly 
I i ec cue 0 clronlc lee slor at:> . -
for fuel wood and fencing. Therefore, feeding system and sources of feed th at u cd by the farmer 

31 



WE 

( 

considered as challenges of watershed managem t . en practlces. Thus, the government and farners 

must give attention to solve or minimize the' t f I' . . lffipac 0 Ivestock on watershed management 

practIces as well as to Increase the animal product d d . . . an pro UCtlVlty m the area. 

Photograph taken by the author, 2013 

Figure 3: Impact of Free Grazing On Watershed Management Practices 

4.1.7. Off-Farm Economic Activities 

Involvement of farners in off-farm economic activities is common in the study area. Farmers in 

the study area engaged in different types of off-farm activities like, selling of fire wood, petty 

trade, daily laborer, hand crafts, preparing and selling of local drink, and selling of stone. From 

the total respondents about 69.3 % of respondents were involved in at least one off-farm 

economic activity (Table 7). This results in low implementation of watershed management 
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prac ti ces because, it compete for time and labor. That is, adopti on of water hed management 

pract ices is influenced by the engagement of the household member in o rr-farm ac tiviti e . Wh en 

the farm er and its family members are more involved in off-farm aCli viti e , the ti me spent on 

watershed management practices will be limited. Therefo re, a the hou ehold member in vo lves 

more in off-fa rm activities the less the im plementation of water hed management prac ti ce and 

vice versa. In th ese cases, off-farm economi c acti viti es can be considered a one o f the existin g 

chall enges of watershed management practi ces. On the other hand, o rf-rarm acti viti es can be (j 

source of income and mi ght encourage investment in fa rmin g and watershed management 

pract ices . 

Tab le 7: Parti cipati on in Off-Farm Economic Acti vities aero s Household Members 

Types Off-farm 
econom ic acti vities 

Family member's parti cipati on 

Men Women Others famil y 
member' 

Frequency 
\I 

Percent % 
lOA 

Frequency 
4 

Percent% 
3.7 

Frequency Pcrcent% 

Selli ng of fi re wood 
Petty trade 
Daily laborer 
Hand craft 

3 

Prepari ng and sell i ng -
of local dri nks 
Selling of stone 
Remi ttances 
Total 

2 
3 
21 

Sources: Fie ld Survey, 201 3 

4.2 Institutional Characteristics 

4.2.1 Extension Service 

.8 
2.8 
0.8 

1.9 
2.8 
19.5 

4 

10 

.8 

3.7 

.8 

9 

14 I ~ ~ .J 

6 5.7 
4 3. 8 
I .8 
2 1. 9 

5 4.8 
\I 10.5 
43 40 .8 

Table 8 shows that, about 94.9 1 % and 59.47% respondents used deve lopment agents and 

experts working in the di strict natural resources management section respective ly a the maj or 

sources of extension services regard in g watershed management practices . Ry and large. 

t . ti ces prov ided by OAs and expert arc 
extension services on watershed managemen pi ac 

be li eved to be important and reliable sources of inform ation about improved technologies to 

. S" I' 'ludy indicated that. ir a farmer rccc i\ c:::, 
sustainabl e watershed management practices. Iml 31 s 
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better information (adv ice) from extension agents, the farm er are usuall y willin g to construct 

new conse rvation measures and to maintain the ex istin g one (Wagayeh u and La rs, 2003) 

The survey indicated that almost all of the respondents have rece ived extension adv ice regardin g 

watershed management practices. About 97A7% respondents have got th e informati on through 

training, while the rest farmers have got the inform ati on through attending fi eld visit. 

demonstration , and material supports 9.32%, 16.94%, and 10.16% re pecti ve ly on how to 

undertake watershed management practices (Table 8). It i an acknow ledged truth th at th e 

dissemination of information on better technological alternati ves i an important aspect th at 

contributes positively for the implementation of watershed manage ment intervent ions. 

Table 8: Extension Services Delivery about Watershed Management 

Did you get extension services about watershed management 

practices? 

Yes 

No 

Total 

What IS the name of institution that you used to get ex tension 

services abo ut watershed management? 

Total 

DA 's 
Neighbors 
Mass Media 
NGOs 
District agriculture offices expert 

How did you get information or support? 

Training 
Field vis it and technical support 

Demonslrat ion 

Material support 

Total 
Sources: Field Survey, 2013 

Re ponses 

Frequency Percent % 

11 7 

118 

11 2 
11 
41 

.., 
J 

69 
118 

11 5 

11 

20 

12 

11 8 

99.2 

0.8 

100 

94.91 
9. 32 

34.74 
2.54 

58.4 7 
100.0 

97.4 7 

9.32 

16.9"'; 

10.16 

100.0 
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4.3. Farmers' Perception about Watershed Degradation 

The perceptions' of farmers about the existences, extent, cause, and consequences of watershed 

degradation is critical determinant to implement watershed management practi ce on th eir farm 

and non farm land. In order to formulate a successful policy and trategy to usta inab le 

watershed management practices, investigating the perception of Farmer to the extent, causes, 

and consequences of watershed degradation of in their farmland is the foremo t tep. 

An attempt was made to understand respondents' perception on the ex i tence, ex tent , cau es, and 

consequences of watershed degradation in the area. The survey report revealed that almost all 01' 

the respondents agree on the existence of watershed degradati on in the tud y area. The survey 

report revea led in Table 9 that, about 35.6% and 32.2% of the respondent perceive th e ex istence 

of watershed degradation was moderate and sever respect ively. Ba ed on th e survey re Lilt Table 

9, the major causes of watershed degradation , about 65.25% of the re pondents agree the causes 

of watershed degradation were non optimal utili zation of natural re ource , and 57 .62% 

respondent agree that, deforestation was the cause of watershed degradation. The other part or 
the respondents 82.2%, 30.50%, 53 .38%, and 34.74% agreed oil erosion (wind and water), 

burning of organic material (harvest residue, bush fires), overgrazin g, and limited use 01' 

sustainable land management practices were respectively th e others causes of watershed 

degradation in the study area. 

In the study area farmers perceive the existences of watershed degradation in differentl y. 

Accordin
a 

to FGO's discussion farm er perceived the presences of watershed degradati on in 
::0 ' 

terms of yield reduction , gulley formation, loss of endemic plant pecies, decrease or 10 ses of 

river base flow, and loss and decrease of spring and underground water leve l. 
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Table 9: Extent and Causes of Watershed Degradati on 

Extent, major causes, and consequences of watershed degradation 

How do you see the extent of watershed degradat ion in the area? 

I Don' t know 

Slightly 

Moderate 

Sever 

Total 

What are the major causes of watershed degradation in your view? 

Non opti ma l uti I ization of natural resources 

Deforestation 

Soil erosion (wind and water erosion) 

Burni ng of crop residues 

Overgrazing 

Limited use of sustainable land management practices 

Total 

Sources: Field Survey, 2013 

Re. ponses 

Frequency Percent (%) 

0.8 

31.4 

42 ~ 5.6 

38 32.2 

11 8 100.0 

77 62 .25 

68 57.62 

97 82.2 

36 30.50 

63 5 .38 

41 ~ 4 .7 4 

11 8 100.0 

What households perceive the consequences and livelihood impacts of watershed degrada ti on to 

be is in support of the watershed management practices. Therefore, these are vital lo r 

program ming watershed management practices. Table 10 shows that , responses from the 

sampled households about 96.61 % perceived the consequences of watershed degradation as loss 

of soil fertil ity, 92.37% perceived decrease of crop productivities, 71.18% perceived decrease of 

livestock productivities, 64.4% perceived shortage of livestock feed, 46.61 % percei ved 

desert ification , and 5.08% perceived the consequences of watershed degradation is drought and 

famine. The overall consequences of watershed degradation as los. of land producti vit . \V ith 

reduced farm income which directl y affects the li ve lihoods of the rural popu lati on with in the 

area. 



Table 10: Consequences of Watershed Degradation 

What are the major consequences of watershed degradation 
in your view? 

Loss of so il fertility 

Loss of crop productivities 

Loss of animal productivities 

Shortage of livestock feed 

Deserti ficat ion 

Drought and fa mine 

Total 

Sources: Field Survey, 2013 

Re pon es 

Frequency Percent (%) 

11 4 96.6 1 

109 91.37 

84 71.1 8 

76 64.4 

55 46.6 1 

6 5.08 

11 8 100.0 

There is a close relationship between the environment and the human community li ving within 

for its li ve lihood. When the economic condition of a community deteriorates. it lead to over 

exploitation and degradation of natural resources. 

4.4 Types of watershed Management Practices (Focusing on Preventing Soi l Erosion) 

4.4.1. Agronomic Practices 

Farmers in the study area have implemented agronom ic practices on th eir land hold i ngs, like 

mulching, crop rotation, intercropping, fallowing, and crop residue management. About 86.44% of 

respondent, who implemented the practices, believed that investments on agron omi c mea ures 

are advantageous which led to improve soil fertility and increase producti vity (Table II ). From 

the types of agronomic measure the respondents implemented mulching, crop rotati on, 

intercropping, fallowing, and crop residues management, 49.1 %, 13.72%, 20.58%. and 6.86%. 

and 9.8% respectively being implemented on their own farm land (Table II ). 
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Table II : Statistical Association between Implementi a W t- . I d M . 
Types of Agronomic Practices no a er 1e anagement PracH ees and 

Participation in watershed management practices 

Types of agronomic Yes % No % Ch- q P-va lu c 

practices 

Mulchin g 50 49.0 1 2 12.5 o 

Crop rotation 14 13.72 " 18.75 .) 

Inter cropping 21 20.58 1 6.75 

Fallowing 7 6.86 8 50 

Crop residue management 10 9.8 2 12 .5 

Total 102 100 16 100 

4.076 0.04"** 

Sources: Field Survey, 2013 **significant at 5% 

The stat istical association between types of agronomic practices and implemcntin g 0 1" watcrshed 

management practices is significant (x2=4.076, p=0.043). This shows that typc' agronomic 

practices determine implementation of watershed management practices. Farmer elec ti ve ly 

implements the agronomic practices because they use crop residue to feed their li ve tock, land 

size al so determine not to practice fa ll owing. 

Based on FGO's they used crop residue management as agronomic measure 

to prevent exposure of bare soil and to protect the soil from rain between crop-growing sea ons. 

This includes techniques such as leaving crop residue in the soil after harve ting or plantin g 

temporary crops and grasses. Mulching used to cover the soi I surface with crop re idue is 

another potential measure to reduce watershed degradation. Through it , the hydrauli c force of the 

raindrop on the soi l particle will be reduced, thereby soil detachment is minimized. 

4 .. L! . Physical Soil a nd Water ConsefYation Practices 

To overcome the watershed dearadation farmers implemented different types 0 f phy ica l soi I and 
o 

water conservation practices. The statistical association between types of phy ica l 'oil and \ ater 

conservati on and implementing of watershed management practi ce is . ignificant (.2= 11 .076. 

p=O.073). Among the fanners who adopt physical soil and water conse rva ti on pr::lc tice 44.76% 
8 
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preferred to implement fai nya juu methods (Tab le 4). This is becau e th e majority of the 

practicabi I ity and adaptabi I ity of the technology in the study area is very grea t. 1\ i gn i fi cant 

proportion of farmer construct soi l bund , check dams, and diversion ditches. The result indicate 

that fainaya juu and cutoff drains are more used physical soil and \ovater conserva ti on prac tice. 

The types of physical soi l and water conservation technologies implemented in the tud y area 

depend on the bases of the material used for constriction and adaptabi I ity of techno logics. 

According FGO's discussion, check dams were constructed in the area where gull ies are widely 

observed . They used it to rehabi litate gu ll ies formed by potent run-ofr. They also adopt the 

diversion ditches to protect their cu ltivated land against run-off from slope up and run -on I"rom 

the farm plot itself. 
Tab le 12: Association between Watershed Management Practices and Types of Ph ysica l S we 

Participation in watershed management practices 

Yes Percent % No Percent % h-sq P-va luc 

Types of physical practices 

Soil bund 5 4.76 I 12.5 11 .076 0.073 

Fainya juu 47 44.76 8 7.69 

Cut off drain 13 12.38 

Stone bund 
20 " 61.53 

21 
) 

Check dams 19 18.09 23 .07 

Total 105 100 13 100 

Sources: Fie ld Survey, 20 13 **significant at 1 0% 

4.4.3. Biological Soil and Water Conservation Practices 

The farmers implement different types of biological soi l and water conservati on practi ces in the 
. . d h . I soil and water conservation practices. 

study area to stabi I ize and maIntaIn constructe P YSlca 
. . . {;. d crop cover are more used biological soil and water 

The results tnd lcate that bve lenctng an 
. . . 1 ntino watershed managemen t practi ce and 

conservation practices. ASSOCIatIOn between Imp eme b . . . 

. "f! ( L 9 076 p=O 053) This show implementing bIO logIcal 
types of biolooical S we IS slgnl Icant x -. , . . . 

b I a to be implemented. signifi cant proportI On 
SWC practices depend on the types of techno °oY 

. . . . strip and ao ro forestry. 
of farmers implement contour plantI ng, glass , 0 

39 



Based on FG D' s discussion , contour plantin o and o' .. . . . . b blass stllP ale practi ced to retain narrow pieces 

b V la sea ons. ras stri p \ Ith de ho help of land along the contour during plowin o period for se e ' I . . 

, ry etween I lercnt crop p ots or as fanners either to reduce surface run-offlrun-on as a bounda b d· fT I 

sources of fo rage for their cattle. 

Table 13: Implementing Watershed Management Pract ices acro s Biologica l W Practices 

Implementing watershed management practices 

Yes Percent No Percent % Ch-sq P-value 

% 

Types of Biological practices 

Contour pl anting 13 12.87 5.88 9.076 0.05"** 

Grass strip 15 14.85 2 11.76 

Crop cover 23 22.17 
'") 

.) 17.64 

Live fen cing 39 38.61 2 11.76 

Agro forestry 11 10.89 9 52.94 

Total 101 100 17 100 

Sources: Field Survey, 20 13 **significant at 10% 

4.5 Factors Affecting Watershed Management practices 

4.5.1 Sex and Implementing of Watershed Management Practices 

So, sex was hypothesized to influence implementation of watershed management practi ces 

positively in favor of male headed households. However, the result of chi- squ are analysis (t 

= 1.97 1, P=0.160) revealed that there is no association between sex of hou ehold and 

implemented watershed management practices (Table 14). This implies that both female and 

male households are likely to implement watershed management practices. 
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b a el s e anagement Prac ti ces Table 14: Association between Sex and Implementin o W t . h d M . 

V ari able Implementing watershed management practi ces 

Sex Yes Percent % No Percent % X2 p- alue 

95 84.07 it 60 1.97 1 

3 
Male 

0. 160 

Female 18 15 .93 2 40 

Total 113 100 5 100 

Sources: Field Survey, 2013 

4.5.2 Educa tional Status and Implementing Watershed Managemcnt Practiccs 

In thi s study the literacy was extended from read and write to attending regul ar schoo l educa ti on. 

Out of the total participant households, 32.18% of them are illiterate, 22 .98% from grade 1-4, 

28.75% them from grade 5- 8 and 35.63% from grade 9-10, and the rest are 0.0 % 10 -J whil e 

non- im plementer households, 25.8% of them are illiterate, 0% from grade 1- 4, J8.7% of th em 

are within grade 5- 8, 29.03% of them from grade 9-10, and 6.45% of them from grade 10 1- J 

educati on level (Table 14). 

Result of chi-square test shows (x2=17.05, P=0.045) showed that there i significant as ociati on 

between education status of household head and implementation of water hed management 

practices (Table 14). This provides support for the hypothesis that better educati on leve ls are 

associated with greater information on conservation practices and in turn result in a greater 

implementation of watershed management practices. This implie that the effect of edu cati on is 

the positi ve on implementation of watershed management practices among sample fa rmers. It 

means an increase in awareness about issues related land management practi ces with increasing 

level of education. Therefore, types of watershed management practices depend on educati onal 

status of farmers. This study is consistent with Long (2003), reported a positi ve and signifi cant 

relationship of education with adoption of improved soil and water conservati on technology but. 

not consistent with the findin os of Shiferaw and Holden (1 998). 
/:) 
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a et le anagcmcnt Prac t ICC Table 15: Association between Educational Status and W t . I d M . 

Implementing watershed management practi es 

Educati on al status Yes Percent % No Percent % I va lue 

Illiterate 28 32.18 8 25.8 17.05 0.04 5** 

1-4 grade 20 22.98 

5-8 grade 25 28.75 12 38.7 

9-10 grade 3 1 35.63 9 29.03 

10+ 3 grade 4 0.04 2 6.45 

Total 87 100 31 100 

Sources: Field Survey, 20 13 **significant at 5% 

4.5.3 Land holding size and Implementing Watershed Management Practices 

Among implementer farmers about 27.27% had land holding ize ~0.5 hccta rc, 42.42% had 

between 0.5 1-1 hectare, 12.72% had between, 12.75% had \.1-1.5 hectare, 1.5 1-2 hecta re. and 

0.45% had ~2 hectare farm land. Among non-implementer had about 12.5% had holdi ng ize 

~0.5 hectare, 37.5% had between 0.51-1 hectare, 12.5% had between, 0.9% had 1.1-1.5 hectare. 

1.51-2 hectare, and 12.5% had ~2 hectare fa rm land . 

The result of chi-square test (x2=9.45 , P=0.048) shows a stati sticall y ignifi cant as ociati on 

between land holding size and implementation of watershed management practiccs at 5% 

significance leve l. Thi s indicates that as land holding size increases, the hi gher th e li ke lihood of 

implementation of watershed management practices by farm ers. This result is in line with the 

findin g of Amsalu and de Graaff (2006) found out that farm ize has a positi ve and signifi can t 

influence on the farmers ' decision to adopt physical soil conservati on measure . 
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Table 16: Association between Land Hold ' a S' Practi ces Inb Ize and Implementing Water hed ana gcmcnt 

Implementing watershed management 1 ra ti ce 

Land size Percent % X2 

Yes Percent% No 
P-valuc 

::::0.5ha 50 63.98 12.5 

O.5 I-lha 22 20 " 37.5 J 

1.1-1. 5ha 13 11 .81 12.5 

1.5 1-2ha 12 10.90 2 0.9 

=:::2ha 5 0.45 12.5 9.45 0.0 8** 

Sources: Field Survey, 2013 **significant at 10% 

4.5.4 Relation between Age and Implementing Watershed Management Practices 

As indicated in Table 15, the mean age of implementer and non implementer h ou~c h old was 

48.79 and 44.51 with a standard deviation of 11 .04 and 10.8 1 respecti ve ly. Age was 

hypothesized to influence the implementing capacity of farm er either po iti ve ly or nega ti ve ly. 

The resu lt of t-test shows that there is significant mean age difference among th e age ca tego ric 

between implementer and non implementer household (t==2.0 1, P==0.056). The effect of farme r' s 

age on practicing watershed management is positive. Thi s shows that im plementing \. ater hed 

management practices is majorly determined by age of the farmers. There fore. implementati on of 

watershed management practices is dependent on the age of fa rmer. Thi s i imil ar wi th other 

studies have found that as age of farmer 's increases, and then th e leve l of ad opti n of 

conservation technologies also increases (Amsalu and Graaf, 2006) . Inconsi tency with 

Wagayehu and Lars (2003) in their study found negati ve assoc iati on bw ecn exi tencc of 

conservation structures and age of household heads; they predi cted positi ve a soc iati on bctween 

age and non-adoption of conservation measures. The other tudie ha e ~ und th ai th ere i 

negative relationship between adoption of natural resources management techn logics like so il 

co nservat ion structures and the age of the farm er (Shi faraw and Ii oiden. 1998). 
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.5.4 Relation between Family size and Implementing Watershed Ma nage ment Practices 

Famil y size in thi s study is considered as the number of individu al who I' side in th e 

respondent ' s household , share the dwelling unit and cooki ng comm n food. Fa mil y i,c of th c 

household was hypothes ized to influence the adopti on of waleI' hed management practice either 

positively or negatively. The result revealed in Tab le 15, the mean age of famil y si/.c of' 

practitioner household 's and non-practitioner wa 8.08 and 8.8 per on "vith stnndard dev iati on 

of2.77 and 3.73 respectively. 

To check whether there is a significant mean difference in famil y size belwcen implcmentcr and 

non-im plementer, t- test statistics was run . The result of indepen lenl amp le l-lCSI ( I 0 .294, P 

0.430) shows a stati st icall y no significant mean di fference between implement cr and non­

implementer at 5% significance leve l Crable 18). Thi s implie th at a hou ehold wilh a larger 

fam il y size are less likely involved in watershed management practice . The pos ible ex planati on 

is that as family size increases more family members invo lved in short term income or bene!it 

generating act ivities to secure food demand of the household. The re ult or thi s stud y i. 

consistent with the past findin gs of Amsa lu (2006) who found out that, in the I3ere . a wa tcrshed 

in the Northern highlands of Ethiopia, farmers with a larger family size are Ie li kely to continuc 

using stone terraces. 

Table 17 : Relationship between Socio-Economic Characteri sti cs of Household I lead and 

Implementing of Watershed Management Practi ces 

Implementing watershedmanagel11ent practices 

Variable Yes No T-value p-value 

Mean SD Mean SD 

48.79 11 .04 44.5 1 10.8 1 2.0 I 0.056** 
Age 

0.294 0.430 
Fami ly size 8.08 2.77 8.88 3.73 

\.97 0. 151 
2.9 S. 29 3 4.08 

Sources: Field Survey, 20 13 **signi ficant at 10% 



4.6. Benefits of Watershed Management Practices 

The survey study revealed that in the study area almost all farmer w re b n fited from I h 

watershed management practices adopted within their own farm and non farm land. Th b nefit 

obtained from the adopted watershed management practice con ider d a ppOr\unil ie ' to 

implement, replicate, maintain , and manage the existing and newl y introd uced waler!>he I 

management practices (technologies). As shown in the tab le 18, major b ncfit ohtained from 

implemented watershed management practices were 88. 13% re pondent agr e on th e reducl ion 

of erosion, flood, and overflow, 71 .18% respondent agree on the maintenance and increment 

moisture hold ing capacity, 28.8 1 % respondent agree increment of underground \Vu ler rccharge, 

65 ,25% respondent agree increases the forest coverage of the area , 6 .5 % re. pondent agree 

maintenance and increment of the land productivity, 39.83% re pondent agr e n th e incre ment 

the crop productivity / crop production, and 25.42% re pondent agrcc on the incrcmcnt or 

li vestock productivity / livestock production. 

Table 18: Benefits Obtai ned From Implemented Water hed Management Prac ti ce 

Implementing watershed management practi ce 

Benefits of watershed management 

Reduction of erosion, flood overflows 

Maintenance and increasing of moisture 
holding capacity of the soil 

Increasing the amount of water recharge 

Increasing the forest cover 

Maintaining and increasi ng land productivity 

Increase productivity or crop production 

In creasing of animal productivity or 
production 

Total 

Sources, Fie ld survey, 20 13 

Frequency 

104 

84 

34 

77 

75 

47 

30 

118 

Percent %t 

88 .13 

71.18 

28.8 1 

65.25 

63.55 

39 .83 

2~ .42 

100 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

Although watershed management activities have contributed ignifi cantl y to rc lucing \ a t e r~ h ed 

degradation and improving the quality of life and livelihood opportunitie fo r ma ny people 

throughout the world , the real potential of watershed managcmcnt practi cc has yet to be 

rea lized. 

o 0 

The free and unregulated grazing of livestock inhibit the growth of unplowed ·trip, an I damage 

phys ical and biological soil and water conservation technoloo ie implcmcnt d in the ar ' <\ du ri n" 

grazing and animal walk. Feeding of animal with crop rc idue can al 0 arfect the overall 

productiviti es of farm land. The removal of crop residue for livestock fee I ubsequentl y exposes 

the farm and aggravated erosion hazard. Feeding cattle through free and unregul ated grazin g can 

affect the natural regeneration capacity of grazin g land , increa ing grazin g I,lnd arca by 

decreasing fa rm land and can also affect the amount of crop production, thi in turn afrect the 

food consumption of the farm household. Therefore, the feedin g sy tem for animal and sources 

of feed they lIsed in the study area can be one existing chall enges in water hed management 

practices. 

Off-farm or non-farm activity activities may have a negative effect on the im plementing 

watershed management practices due to reduced labor and time ava ilability. \"'hen the farmer 

and its fa mily members are more involved in off-farm acti vities. the time pent on their 

farml and will be limited and hence the family is discouraged from being in 01 ed in 

components of watershed management practices. In thi s ca es off- fa rm economi c acti iti e 

considered as one of the existing challenges in watershed management prac ti cc . 

By and laroe extension services on watershed management practi ce pro icled b 0 
o , 

experts are believed to be reliable sources of information about im pro ed tcchn logie. to 

sustainable watershed management practices. Extension educati on i ccntcr to adopt on I use 
. . h' h' t enh ance farmcr . im plcmcntin g apo it ). 

agricultural technolooies and infonnatlOn w IC 111 urn ~ 
o 

and 
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awareness, and skill to watershed management pract ice. The re ult f th e ·tu d he \\ 'd tl1m 

wal r 1 manage mcnt accesS to extension service has positive effect on the'lll1plenlentatl'o ll f I I 

practices suggestin g the need for more targeted and continued exten ion er i 

The empiri cal results revealed that variables such as land holdi ng ize, educa ti on, and a 'c. \\crc 

n a Ion 0 water ec manag m nt rract ic 'S 
sl'oonl"ficantl y influenced farmers" Impleme t t' f h I 

(technologies ). 

5.2 Recommendations 

Based on the findi ngs of this study, the following recommendati on are prop d: 

~ It is necessary for people to understand the relation hi p between their povert y and thc 

degradation of watershed they live. As human being and their acti vitie ' arc th e rrimary 

cause of watershed degradation, they can restore the hea lth of th e wat r 'hed th l:Y have 

ru ined by resetting their ways and activities towards water hed based, to do in the way in 

suggesting the need more targeted and continued exten ion ervicc with D!\ s' . 

,- It is an acknowledged truth that the di sseminat ion of informati on on better te hnologica l 

alternatives is an important aspect that contributes positi vely for the u tainab ili ty of 

implemented watershed management practices in th e way distri ct agri culture o["fi cc 

shou ld facilitate alternate technologies. 

>- The development and implementing of locall y appropriate and low co t technology by 

the community and facilitation and provision of cred it by micro-fin ance institut ion 

cou ld be important to implement types of watershed management prac ti ce by 

themselves. 

k 
. . t d \Va 0 a to reduce the 

>- The community should manage their li vestoC 111 an II1tegra e 

I t d 
arazin a on implemented ,vater hed management 

impact of free and unregu a e 0 0 

practices. 
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r The deve lopment of local bylaw by the community for grazin g manageme nt and 

introduc ing improved breed and forages to the area by Woreda gri ultu re ( !'lie 'S i ~ 

needed to meet nutritional and feed requirements of li ve tock . 

.,.. In order to increase the income of farm hou e hold by practi cing fT- farm (non-farm) 

econom ic activities in general and farmer participati on in water hed manag menl 

practices in particular Woreda Agriculture Office should fac ilitat environmenta ll y 

fri endl y off-farm activ ity opportunities and watershed ba ed income generalin g aC li iIi 's 

such as beekeeping, forestation of indigenous tree , li ve tock fall enin g, p< Lil lI' , IS 

needed. 

r The quantitative way of planning and implementati on of watcrshed mana gemenl 

practi ces alone does not bring sustainability. Therefore, all th e tak holders should 

consider the qualitative integrity and sustainab le watershed management prac ti ces. 

,. Wh at households perceive the consequences and li velihood impacts of \ <.l lcrshed 

degradation to be is in support of the watershed management practi ces. Therefore, the 

development aaents assianed to the area and the experts at di tr ict leve l are willing to 
I:> I:> 

mobilize the farmers and community to tackle the causes of water hed degradati on. 

8 



6. REFERENCES 

111 eJ 0.1.\0 watershed. Il lghl anos ( f Akililu Amasa lu. (2006), caring/ or the land: Best practice in SW . IJ . .. . . 

Ethiopa, PhD Dissertation, Wageningen University, Netherl and. 

Aklilu Amsalu. & Graff, (2004). Fanners ' views of soil erosion problem and their c nserva lic n 

knowl edge at Beressa watershed, central hi ghlands of Ethi opi a. AW icu/tlll"e 011(/ 11 /11//0 11 

values 23.99-108. 

Akl ilu Dalelo. (2001). Degradation 0/ Natural Resource in Ethiopia. A 

and Views. Addis Ababa 

m nl f luoenl a \\ a rc ncs~ 

Alemneh Dejene. (1990). Environment, Famine and Pol itics in Ethi opia. /\ view fr m thc ili a 'c. 

Boulder: Lynme Bienner Publishers, inc. 

Aya lneh Bogale. (2002). Land Degradation: Impoverishment and Li ve lih cI trategies of Rura l 

households in Ethiopia: Farmers' perceptions and policy implication vol. 8 shakcr vill age, 

Germany. 

Awul achew Seleshi ., M. McCartney, T.S. Steenhu is & A.A. Ahmed. (2008). A review r hydr logy. 
Sediment and water resource use in the Blue Nile Bas in. International Water Managcment 

Institute, Colombo, Sri Lanka, pp: 87. 

Bekele Shiferaw. (1998). Peasant Agriculture and Sustainable land u e in Ethi opia. Econolll ic li lla/ys is 

o/Constraints and Incentives / or Soil Conservation. Agri cultural Uni versity of orway. /\ 

Case Study in AnditTid, North Shewa. Agricultural EconomicS. 18,23" -247 . 

Belay Tegene. (1992). Fanners' perceptions of erosion hazards and attitudes toward soi I con erva ti on in 

Gunono, Wolayita, southern Ethiopia. Ethiopian Journal of Development Research 14. no. 2: 

3 I -58. 

Betru Nedasa. (2003), Soil and waters conservation program in Amhara Na ti onal Regional tatc: 

In Ti lahun Amede( Ed), Natural R source Degradation and En 'ironm ' n I Conc~rn 
in Amhara Regional State: Impact on Food Security, Proceeding fThe atura l 

Resource Manaaement Conference, July 24-26, 2002, Bahir Dar. Ethi opia. Pp 155-17-
b 



, ... lenlJ Ii ali. GlackIn 'ln, ., Black, P., E. ( 199 1). Watershed Hydrology. Englewood Cliffs N J . P' . 

. r 0 III a ad r' hade B. valos Sartorio, and J. Chow. (2007) Tree Cove L . EI I 

Coffee Area. Resources for the Future Discussion Paper 07-'"'2. Wa hingl n, I . 

Brooks. K.N. (1985) Integrated watershed management, Paper pre ented at the W rk h p n inl ' ril l 'd 

watershed management. East- West Center, Honolulu , Hawaii P.21. 

Brooks, N. K .. , Folliot P. F. , &. Thames, J. L. (1991). Watershed Management: 1\ lobal 

Perspective, Hydrology and the Management of Watershed. I\me , Iowa: I \ a .' lale 

Uni versity Press ppl-7. 

Carson, B. (1 992). The Land. the Farmer and the Future: A Soil Fertility Man Ige/l1 ent , trotegl'jilr 

Cochran, W. G. (1977). Sampling techniques, Third ed ition, New Y rk:.1 hn Wiley 

and Sons. 

Cochran , W. G. (1977). Sampling techniques, Third edition, New York: John Wil ey an I ns. 1\ va i lal Ie 

at: www.okstate.edu/sas/v8/saspd{/statlchapll .pd[ 

CSA, (2008). Summwy and Statistical Report a/the 2007 Population and /lol/sing 'enslls by 

Population Census Commission Addis Ababa, Ethi opia. 

CSA, (200 I). The 199912000 Report on Household Income, Consumption and Expenditure urvey: 

Stati stical Bulletin. Vol 258 Ethiopian central Statistical Authority, Addi Ababa, Ethiopi a 

Dagnew Belay. (2007). Assessment a/Causes and Extent o/Land Degradation in Ashange 

Catchment, South Tigray, MSc Thesis, AAU,Ethiopi a. 

Duram, L. A. , & K. G. Brown. (1999). Assessing public participation in U . . water hed pl anning 

initiatives. Society and Natural Resources, 12 Enshede, the Netherlands. 

EPA (Environmental protection Authority). (1997): The conservalion slrategy 0/ Ethiopia. 
olumc I. Thc 

Resource Base its utili zation and Planning for sustainability. Addi Ababa . 
, 

Eren, T. (1977). The Integrated watershed Approach for Development Project F rmulati on. Gu idelines 

for watershed management. F. A. O. Rome pp. 9- 14 

Ervin. C.A., and Ervin, E.D. (1982). Factors affecting the use of soil con er ati on I racti e : 

1-1 th 
'd and policy implications' Land ecollomics: 58(3). 277-292. 

ypo eses, eVI ence, ' 

ai lable 

50 



FAO. (2006). The New Generation of Watershed Management Project and I r gramme. I: 

Forestry Paper 150, Rome. 

FAO, (2000). Land-water linkages in rural watersheds: Introduct ry n t . Land-Water Linka 'c. 

in Rural Watersheds Electronic Workshop, 18-27 October, (2000). F 1\ I R mc. 

FAO, (1986). Elhiopian highlands reclamation study, Final Rep rt (Volume I and 11 ).1-0 cI and 

Agriculture. 

Farrington, J. Turton Cathryn & James, A. ,J .( 1999). Parlicip IIOIY Walershed 

Development: Challenges for the Twenty-First enllllY, Oxford ni ver ity I rc s. 

German, L. , H. Mansoor, G. Alemu, W. Wagengia, T. Amede and 1\. troud,( 200 ). I art icirmory 
integrated watershed management: Evolution of concept and meth d in an c ·o rc 'ional 

program of the Eastern African hi ghlands. Agric. ys t. , 94: 189-204. 

Gete Zeleke. (2000). Landscape Dynamics and Soil Erosion proce s Modelling in orthcrn 

Highlands PhD Dissertation, Berne, Switzerland: African 'lUdi e eri e 1\ I , 

Geographica Bernnegina. 

Gete Zeleke. (2003). Resource use and Poveliy in Ethiopia Hi ghland. In Tilahun Amede (cd), 

Natural Resource Degradation and Environmental Concern in Al11 hara Re 'ional 

State: Impact on Food Security, Proceedings of The Natural Resource Manag mcnt 

Conference, July 24-26, Bahir Dar, Ethiopia 

Gete Ze leke. and Hurni , H. , (2001). Implications of Land use and Land cover Dynamic for Mounwin 

Resources Degradation in the Northwestern Ethi opian Hi ghlands. Mountain Research 

and Development. Vo1.21 , No.2 

Gete Zeleke., Manale Kassie, John Pender and Mahamad Yesuf(2006). Stakeholder Analy i for 

sustainable Land Management in Ethiopia: Assessment ofOpportuniti e . trategic 

Constraints, Information Needs, and Knowledge Gaps. Environmental Econ mic 

policy Forum in Ethiopia and International Food Policy Research Institut ion. 

Unpublished Document. Addis Ababa, Eth iopia. 

G" G ( . J l dNG ' f Natural Resources Managellleni in £lhiopi(J .IY"/PO.lil/lll 
InJO, . 2000). ExpereLnce OJ se ecle s n . . 

. . d' Add' Ababa 15- 16 sept 2000 in Zenebcwork Tadc c cd ._OO I. 
offorum for soczal slu les. IS 

1 



Ginna Taddese. (2001) Land degradation: A Challenge to -thi opi a: J L1rnal n [ n iron lTIl.:nta l 

Management Volume 27, No.6 Springer New York . 

Gould, B.W. , W.E. Saupe, & R.M. Klemme, (1989). Con ervati n Ti llag : The R Ie r 

Operator Characteristics and the Perception of oil Ero ion. Land E n mi 5: 167- 18_. 

Heathcote, I. , W. (1998). Integrated Watershed Management: Principles Clnd Prae/ices. ew Y rk , 

Highlands. Farming Systems and Resource Econom ic in the Tropic. V 1.11 , ~c rrn a n y 

Hurni H. (1993). Land Degradation, Famines, and Resource Scenario in ·thiopi a. In W( ri d So il l ~ r()s i ( n 

and Conservation, (ed) by D. Pimental. Cambridge: ambridg ni r it y Press. 

Johnson, N. L. , H. M. , Ravnborg, O. Westermann & K. Probs. (200 1). U er Parti cipati n In 

Watershed Management and Research. Water Policy, 3. 

Johnson, N., J. Garcia, lE. , Rubiano, M. Quintero, R.D. Estrada, E. Mwangi, /\. Peralta an I S. 

Granados. (2007). Watershed Management and Poverty All eviation in the I rnbi an 

Andes. Water Alternatives. 

Karki , B.B., & Sharma, R. ,K. (1999). Community Development Group Regi trati n tLi Iy. 

Development Vi sion, Nepal. 

Kassie, M. , S. Holden, G. Kohlin and R. Bluffstone. (2008). Economic of oil n erva ti on 

Adoption in High-Rainfall Areas of the Ethiopian Hi ghlands. Working Paper In 

Economics 400. Gote Sweden: Environment for Development. 

Kerr, J. (2002). Watershed development, environmental services, and poverty all eviati on in 

India, World Development, Vo1.30, No.8 

Kerr, J. M. , Sanghi , N. K. , Sriramappa, G. (1996). Subsidies in water hed development project 

in India: distortions and opportunities, Gatekeeper Series No. 61, International 

I nstitut for Environment and Development, London. 

Koksching P, Curtis W., Peter J. , and Donald, J .(1983). Adopters characleri ti c and adoption 

. . I' . f,' soil con erva li on pI' gram. J urnal r . oil 
pattern of minimum tillage: Imp IcatlOn 0 1 

and water conservation 38(5). 



p; 

b e ,( 05). 0 11/111//1111)' LakeIV Desta, Carucci,V ., AsratWendem-Ageonehu and Yitayew Ab b ( d ) 2 . . 

'. UI e Ine, Inl 11 yoI' !\gn Uit UfC Based Participatory Watershed develo'Pmenc A g 'd I' M· ·· . 

And Rural Development, Addis Ababa, Ethiopia. 176p. 

Lakew Desta, Manale Kassie, Benin, S. , and Pender, l (2002). Land Degradati n and lralcgie ' 

for Sustainable Development. In the Ethiopian Hi gh land : Amhara Regi n. ' oc io 

economic and Policy Research.Working Paper32.Addi Ababa. 

Lee & Stewart ( 1983). Land Ownership and the Adopti on of Mini mum Tillag . !\ merican 

Journal of Agricultural Economics 65 (2): 256-264. 

Lemo District Agricultural Office, (201 2). Report on agri cul tural acti vitie in the di lri ci (in !\ milari ,), 

Hosanna. 45 p. 

Long, L. (2003). Conservation Practices Adoption by Agricultural Land Owners. PhD 

Dissertation. Northern Illinoi s University. 117p. 

Lube ll , M. (2004). Collaborative watershed management: A view from the gra sr ot . The I olicy 

Studies Journal, 32(3). 

Ludi, E. (2004). Economic Analys is of Soil Conservation: Case studie from the highland or !\mhara 

region, Ethiopi a. African Studies Series A 18. Bern : In titute of geography. 13: 12"' p. 

Mazvimavi , D. (2002). " Watershed Degradation and Management." In R. Hilj i, P. John on, 

P.Maro and T . Matiza-Chiuta (eds.), Defining and Mainstreaming Environmental 

Sustainability in Water Resources Management in Southern Afri ca. 

Maseru/Harare/Washington, D.C.: SADC. IUCN , SA RDC, World Bank . 

Mieheal shi feraw. (2002). Linking Indigenous with Convent ional Measures/or Sustaillahle Land 

Management in the High Lands a/Ethiopia: A case study ofDigil Watershed. Ea t 

Gojam. Unpubli shed MA thesis, AAU . 

(MoFFD) Ministry of Fi nance & Economic Development. (2002), Sust inahle dc 'clnl'" ('I t Oil I 

poverty reduction program, Addis Ababa, Ethiopia. 

Mimell a, lP.G ., G.H. Merten, D.E. Walling and J. M. Reichert, 2009. Chanpng 
indicator of improved soil management practices in outhern BrazIl. 

cdimenl ield a an 
alena. 79: 228-2"'6. 



. . 10 11 '1 1 WIG fWl.y Oflll (l /l OIl Mini stry of Finance & Economic Development (MoFED) (201 0) . I 17" . 

Plan (GTP) 2010111- 201 4115. Addis Ababa: MoFED, the Fed ral D m ra tic 

Republ ic of Ethiopia. 

MoARD. (2005): C?mmunity Based Participatory Watershed Development : A uicle li ne. l\ddi baba 
EthIOpia. 

Morgan, R.P.,C. (1995). Soil Erosion and Conservation. 2nd ed. Longman Group. K lin itcd. 

Nowak, P. ( 1987). The Adoption of Agricultural Conservation Technologic: 'con mic and 

Diffusion Explanations. Rural sociology. 52(2): 208-220. 

Powel l, J. W. (1879). Report on the Lands of the Arid Region of/he Uniled , /ales, with a Morc 

Detaile Account of the Lands of Utah. Washington, DC: overnment Printin ' 

Office. Presidents 

Pretty, J. & P. Shah. (1999). Soi I and water conservation: A bri ef hi tory of coercion and control. 

In Fertile Ground: The Impacts of Participatory Watershed Management, cd. F. 

Hinchcliffe, J. Thompson, J. N. Pretty, I. Guijt. , and P. Shah. London, UK: 

Intermediate Technology Publications 

ReS (Regional conservation strategy), (2003). The resource base, its utili zation Managemcnt. V 1.1. 

Awassa. 

Satterlund, D. R. (1972) . Wildland watershed management. Washington State Uni versity. The Ronald 

Press Company, New York. Pp. 309-354. 

Sheng, T.C., (2000). Planning for sustainable watershed management. In soil con ervati on 

and Watershed management in As ia and the pacific. Asia production Orga nizati on. 

Tokyo, Japan 

'Storck. 1-1 ., Bezabih E. , Birhanu A., Borowiecki , A.A., & Shimeli s, 1-1 .(199 1). Farming ystcm and 

Farm Management Practices of Small-holders in the Hararghe \-~ ghl ~ nd. ba c linc lIrvC). 

E 
. . ' tl r, 'opics 11 -1-19). WI cn chart 

Farming :,ystem and resource conomlCS In . 1e . I . . -

Swall ow, M. B. , N. L. Johnson and R. S. Meinzen-Dick , (2001 ). Working wi th Pe pic r r atcr hcd 

Management. Water Policy, 3:449-455. 

4 



0 1. one ' r Ci tel Ol1sen 'u /i OIl III Tesfaye Bashah. (2003) Understanding Farmers: ExpLainingS'1 /1 " . ' ., 

n, ag ningcn ni r il and Konso, WoLita and Wollo, Ethiopia. PhD Dissertat'l W 

Research Center , the Netherlands. 

TraOl'e N. Rejean L. & Nabil , A: (~998) . On-farm Adoption of Con ervation Practi c . The R Ie I" Farm 
and Farm Characteristics, Perception and Health Hazard . 

UNE P. (2002). Protecting the Environment from Land Degradati on.UN - I ' n in Framework I" Ihe 

Global Environmental Faci li ty, Nairobi , Kenya. 

. . mmunll y Wani , S. P, Sreedevi TK, Reddy TSV, Venkateswarlu B and Prasad (2008) . 

watersheds for improved li velihoods through consortium appr ach in dr u 'il l I rone 

ra in-fed areas, Journal of Hydrological Research an I D velopmcnt. 

Wani , S. P. , Singh, H.P. , Sreedevi, T.K" Pathak, P., Rego, T.J ., hiferaw, B. , and lyc r, .R. (pari / 'ase 

examples/ case 7). "Farmer-Participatory Integrated water hed Managcmcnt: Ada rsha 

Watershed, Kothapally India. An Innovative and Upscalable Appr ach". a c 7 in pari a, e 

example series, ICRISAT , India. (2005). 

Wogayehu Bekele. & Drak, L. (2003). SWC decision behavior of subsi tence fa rmcr in the ea ·tern 

highlands of Ethiopia: a case study of the Hunde-Lafto area. Ec logica l Ec nomic 

46, 437--451. 

Wogaye hu Bekele. (2003). Economics of Soil and Water Conservation.TheOlY and Empirical 

Application to Substance Farming in Eastern Highlands. PhD Dissertation, pp ala, 

Swedish Un iversity of Agricultural Sciences. 

Woldeamlak Baewkat. (200 I), "The Need for a Participatory Approach to oil and Water Conscr ation 

(SWC) in the Ethiopian Highlands: A case study in ChemogaWatershed. Ea t 

Gojjam". East Africa Social Science Research Review (EASSRR), vo l. XVII , no. 2 

Woldeaml ak Baewkat. (2003) Towards Integrated Watershed Management in HighlCllld of £Ihiopia . 

The Chemoga Watreshed Case Study. Phd Dissertati on Wageningen ni el ity. 

Netherlands: Tropical Resource Management Papers. 0,44(2003). 

d T I . I ote. Bank-I ethcrland 
World Bank. (200 I). Watershed Management Win ow, ec lnl ca 

. (BNWPP) World Bank Washington. D. . 
Water Partnership Program ' ' 

55 



Worl d Bank. (2007). Walershed Management Approaches, Poli 'ies Cl nd O/Jew /iolls: Lc . n~ I: r 

Scaling-Up (draft report). Washington, DC: Agriculture and Rural De el pm ' Ill 

Department, World Bank. 

Yil kal Tariku. (2007). Integrating Indi genous Knowledge wi th Mod rn Techn gie r, r 

Sustainable Land Management: The Case of Soil and Water n erva li n and.' il 

Fertility Improvement Practices in Enerta KPA, Ea t Gojam. Unpubli hed M 

Thesis, AAU. 

5 



APPENDICES 

Appendix I. Semi-stru ctured household survey questionnaires 

Household survey assessment of watershed management practices, the ca 

Lemo Di strict, Hadiya Zone, SNNPRS 

r L \ er J U ieI', 

Instruction : use 'X ' mark for answers of questions with various alternati ve in the pace pr ideo anti 

write the specific issue when required in its appropriate place. 

I. General Information about the respondent 
--

I Questi onner Code 

2 Name of Interviewer 

3 Name of Superviser -\ \ 

4 Date of interview: Date Month 20 13 
- -- ---

5 Name of the Micro-watershed 

1. Personnel data 

6 Name of H H head (respondent): 

7 Sex of the household head (respondent): \ I. Male 2. Female 
\ 

8 Age of the household head (respondent): 
Years 

9 Marital status of the \. Single 2. Married 3.Divorced 

respondent 4. Widowed 

10 What is the educational status I. Il literate 2. 1-4 grade 3. 5-8 grade 

of the household head 
4. 9-10 grade 5. Preparatory ( I 1-12) 

(respondent)? 
6. 10+ 1 7. 10+2 8. 10+3 9. 10+4 

10. Diploma (old curriculum) 
II . Other 

II Ethnicity 
I. Hadiya 2. Kanbata 3. Gurage 4. Silite 

5. Others 

12 Main activities of the 
I. Crop production 

2. Li vestock rea ring 

household members 3. Off-farm activities 4: Mixed 
farming ( r p and 

livestock) 5.0thers,spect IY 

~ 



13. Fam il y size, age and sex composition of household member 

r-Age group Male 

0-1 4 

1-
15

_64 

>65 

IJ. LandholdIng and farm plot characteristics 

14 

15 

16 

17 

Do you own farm land? 

If Your answer to Q. 16 is yes, what is the 
size of landholding of the household in 
local unit: timad? 

I f Your answer to Q. 14 is yes, How could 
you get access to the land you are using 
current ly? 

In wh ich slope position your farm plot 

located? 

Female T It I 

I. Ye 2. No 

I. ~ 2tim(~ 0.5ha) 2.2-4 li ma (0.5 1-1 ha) 

3. 2-4 tim ( 1.1 -1. 5ha) 

4.4-6 timad (1.5 1-2ha) 

5.Above 8 timad (>2ha)) 
I. Inherited I'rom the I arent 
2. A Il oeated by the Kebele 
3. Through renting 
4. Renting and Inherit d 
5. Through share cr pping 
6. Share cropping and inherit d 
7. Renting and all ea ted b k bele 
8. Others 

I. Flat (0-2%) 2. Steep (3-12%) 

3.Steeper( 12-30%) 4. Veryste per( ~O%) 

-

-

-

L._ 
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I 
I 

III. Livestock Prod lIction 

17. Do you have li vestock? I. Yes 2. No 

18. If your answertoQ. 17 is yes, indicate type and number of li ve tock y uha e 

Type of livestock Numbers Type of li ve tock Number 

Calves Sheep 

Cows Donkeys 

Hei fers Horses 

Oxen Mul e 

Poultry Other speci fy 

Goats 

19 What is the feeding system for your I.Free and unregul ated grazing 
li vestock? 

2.Zero grazing (cutting and ca rrying ) 

3.Rotational grazing 

4. other , speci fy 

20 Where IS the source of feed for your I Hay 

li vestock? 
2. Straw 

" Crop res idue j . 

5. industri al bi-product 

6.0thers speci fy 



--

IV. Off-farm activities 

2 1 Do you or your household member 
participate in off-farm economic activities? 

1. Ye 
-

2. N 

-----
22 If the response for Q 21 IS Yes, Which 1M 2 W C . en , omcn 3. hildrcn 4. 

household members engaged In off-farm 
II 

acti vity? 

23 I f your answer to Q.21 is yes, in which I. Petty tradc 
type 's off-farm economic activities do you 
and your household member participates? 2.Selling of firc w od 

3.Daily laborcr 

4. Hand craft 

5. Prepa ringanc\ · lling f l al drink 

6.Se \1 of stone 

7. Others, spccify 

V. Farmers' perception on the existence, cause and consequences or watershed dcgradat iun 

24 Do you observe (perceive) the I)Yes 2)No 
existence of watershed degradation 

25 

26 

within the micro-watershed? 

If your answer to Q. 24 is yes, in your 
perception what is the extent of 
watershed degradation in the area? 

If your answer to Q 25 is yes, what 
are the major causes of watershed 
degradation in your micro-watershed 
in your perception? 

I. I don ' t know 2. Low 3. Moderate 

4. Severe 

I.Non optimal uti li zation of natural re ource 

2. Deforestation 

3.Soil erosion(wind and water) 

4. Burning of orga nic material (harve t re iel ue, 

bush fires) 

5.0 vergrazing 

6. Limited use of sustainable land managcmcnt 

practices 

7.0thers, specify 

27 According to your perceptions what I. Loss of so il fertility 

L_ , I a ( ~.~~co llseq ue nces~~·~l~d .-----'-----'----- - -- - -

l 



==----===-.---=------

degradation in the area? 

\ 

ADDl. " I EUSlTf 

AKAJU ~US uaBAll~ 

2. Decrease of crop prod ucti iIi 

3. Decrease in li ve tock PI' dllcli iti c 

4. Shortage of li vestock ~ ed 

5.Desertification 

6.Drollght and famine 

7. Others, speci fy 

-
VI. Types of watershed management Practices 

28 Did you implement watershed 
management practices in your own 
farm and communal land? 

29 If the response for Q 28 is Yes, what 
are the types of agronomic practices 
implemented in your farm land? 

30 I f the response for Q 28 is Yes, what 
are the types of phys ical (structural) 
soil and water conservation practices 
implemented in your farm land? 

31 If the response for Q 28 is Yes, can 
you mention the types of biological 
soi I and water conservation 
technologies implemented in your 
fa rm land to controll reduce erosion 
hazard and to stabilize the physical 
structure? 

31 If I the response for Q 28 is Yes, 
\V~1 ich fJll1ily members implemcnt 
watershed management (practices) 
acti vi ties? 

I. Yes 2. No 

--- -
I . Mulching 2. Cr p r tali on 

3. intercroppi ng 4. Fa ll win J 

5. Res idue management 6. ther , pc iry 

I. Soil bund 2. Fa inya juu 

3. Cutoff drains 4. heck dam 

5.stone bund 6.0thers, speciry 

I. Contour pl anting 

2. Grass strip with Desho gras 

3. Crop cover 

4. Live fencing 

5.Agroforestry practice 

6. Others, speci fy 

- -

I. Men 2.Women 

3. Other fa mily member 

~ I. Myself 2. Water hed managemcnt commillcc 
.)2 Irthe response for Q 28 is Yes, Who 

I enforced you to impl ement watershed 3. Kebele admi nistra ti on 4. D v lopm nl g 'n I 
J management pract ices 

1 



\ 
im plementation? 5. Distri ct Agriculture offi cials 

6. Other , speci fy 

\ ~~ Have you get benefit from the I. Yes 2. No 
)) 

I 
implemented watershed management 
practices? 

4 I f the response for Q 33 is Yes, what I.Reduction of ero ion, fl ood overfl w 

are the benefits obtai ned from 
implemented watershed management 2. Maintain and increase the moisture h Idin ) 

activities? 
capacity orthe soil 

3. Increase amount of wa ter recharge (y ield) 
4.lncrease Fodder and gras SUPI Iy 

5. Increase the fore t coverage 

6. Maintains and increa e Ian I producti vity 

7. Increase productivity / Crop producti n 

8. Increase animal productivity / producti n 

9. Others, specify 

VII. Extension services towards watershed management practices 

35 Did you get extension services (information) I.Yes 2.No 

about watershed management practices? 

36 If the response for Q 35 is Yes, from where 
I. From DA 's 2. From neighbors 3. From 

Did you get extension services (information) 
mass media 4. From NGO's 

about degradation and management of 

watershed from the following institutions? 
5.From District agricultural expert 

6. Other, specify 

37 Have attend 
.. regarding 1. Yes 2)No 

you any trall1l11g 
watershed management practices and related 
issues by agricultural experts or other experts 

at your area? 

38 \ I f yom 3nwer to Q. 37 is yes, What are the 
1) Training 1) fi e\d visi and t chnical 

methods used to transfer the intended 
support 3) demonstration 4) materiel 

in formation or support? 
supply 5) others, speei fy 
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