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PREFACE 

This book contains the work done by Dryland Husbandry Project (DHP) - Ethiopia 
in Aba’ala Wereda (District). Aba’ala lies in a semi-arid area of the Afar Region in 
Northeast Ethiopia. The action-oriented activities that DHP-Ethiopia has put on the 
ground are broad.  Yet, they are grassroots-based, bottom up and participatory. The 
objective is to work with people for future economic and social change. The 
activities are meant to lead to sustainable development. 

Dryland Husbandry Project activities are based on local needs to benefit 
pastoralists and agro-pastoralists. The beneficiaries, community leaders, extension 
agents, local government officials and experts are involved in the implementation 
of project activities. The issues discussed in this publication include indigenous 
knowledge systems, rangeland resources and range improvement through closure 
and reseeding trials, veterinary practices, water harvesting, demonstration trial 
(forage trial, crop variety trials, sorghum transplanting trials, fruit trees trial and 
participatory vegetable trial). 

DHP has been involved in capacity building like training pastoralists in 
community animal health workers or paravets, gender sensitisation, income 
generation, pastoral-oriented extension and development, and training of 
traditional birth assistants.  Social issues include culture, conflict resolution, and 
nutritional status of children.  Moreover, DHP has been a research base for 
Mekelle University, particularly for the Faculty of Dryland Agriculture and 
Natural Resources. Students were assigned at the project site for research and to 
learn what a semi-arid environment and ecology are all about. These DHP 
activities at the grassroots level are the work of pastoralists and agro-pastoralists, 
DHP staff, researchers and students in Mekelle University, and representatives of 
different government technical ministries. 

Aba’ala District, at large, and the rural town, in particular, recorded changes 
since the introduction of DHP activities in the last seven years.  DHP staff worked 
with communities and brought about changes at the household level. The project 
introduced new techniques and informed the rural pastoral communities. DHP also 
worked with government experts and has, therefore, sensitised and dialogued with 
the policy-implementing body.  If one was to compare Aba’ala rural town now 
with what it was seven years back, one would see a lot of changes in fruit and 
vegetable cover among other things.  Aba’ala has now become a centre of fruits 
and vegetables.  It provides fruits and vegetables to bigger towns like Mekelle. 
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Fruits and vegetables have become sources of household income in the project 
area. 
The relative success of DHP depends on the continuity of the project activities by 
the pastoral and agro-pastoral community and the government extension agents. It 
created and developed new relations and was able to produce a broad-based 
contact with the community. It started with a new demonstration site. It started the 
first action-oriented project in the area. It attracted a development NGO called 
Afar Integrated Pastoral Development Programme (AIPDP).  

The concepts, approaches and activities contained in this book could help other 
development partners to understand what DHP has done in Aba'ala, North Afar 
and could possibly replicate the activities in other dryland areas. What is most 
important in DHP is that the local people were put first; they set their priorities and 
they participated in the achievement of the project objectives. DHP worked with 
people and left some capacity that will further exploit the dryland areas and 
maximise outputs in the dryland environment.  
 
 
Tegegne Teka 
Regional Project Co-ordinator 
OSSREA 
 



PART ONE 
 

DRYLAND HUSBANDRY PROJECT ACTIVITIES AND THEIR 
IMPACTS AND SUSTAINABILITY 

Diress Tsegaye, Mitiku Haile* and Tegegne Teka** 

 

1. INTRODUCTION 

The severe drought in the Sahel and Sub-Saharan Africa, the concern for 
environmental problems in arid and semi-arid areas and the potential consequences 
that they may bring to ecological destruction have been increasing since the 1970's. 
The livelihood of the local people who pursue largely a subsistence way of life is 
increasingly threatened. This is particularly true in the dryland rangelands where 
complex natural and anthropogenic stresses threaten human and animal life. Erratic 
rainfall pattern, recurrent droughts and disease epidemics characterise these 
rangelands. 

The arid and semi-arid lands (ASALs) of Eastern and the Horn of Africa are 
homes to millions of pastoralists and agro-pastoralists. The region has been facing 
recurrent drought, famine, land degradation and socio-economic crisis, which led 
to a decline in standard of living of the people. Food shortages and food aid have 
become common occurrences in the region. Pastoralists, their life styles and 
production systems in these areas have historically been misunderstood, 
misrepresented and marginalized by governments at the centre. The environmental 
problems are augmented by human mismanagement of resources in these more 
fragile ecosystems in an attempt to give ‘solution’ to the demands of an ever-
increasing human population. These problems have resulted in a mass decimation 
of herds, social disruption and threaten pastoralists' livelihoods. 

Conflicts and civil wars further complicated the life of the pastoralists. Wars in 
the region denied peace, free movement and free action of the pastoralists to 
support themselves. It also limited the initiative of the pastoralists to an everyday 
struggle and survival. When we add the social and political problems to the 
existing environmental problems, the efforts to improve the quality of life of the 
pastoralists will be delayed and will become more complicated. However, it is time 
that the situation demands responsible and dedicated people to work on the 

                                                 
* Mekelle University, P.O.Box 231, Mekelle, Ethiopia, , E-mail: mekelle.university@telecom.net.et 

** Organisation for Social Science Research in Eastern and Southern Africa (OSSREA), 
   P.O.Box 31971, Addis Abeba, Ethiopia.  tegegne@ossrea.net.et 
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problems and to prepare the people and government to change their agenda for a 
strategy of sustainable development.  

Having considered the above major problems and their potential consequences, 
the need to address these dryland crises became increasingly urgent in the 1980’s 
and 1990’s. To this end, the Inter Governmental Authority on Development 
(IGAD) member states namely Eritrea, Ethiopia, Kenya, the Sudan and Uganda 
officially realised the need to have activities in these areas to solve the pressing 
needs of the pastoral societies. It was on the basis of these premises that the 
Dryland Husbandry Project (DHP) was initiated and implemented in Eastern and 
the Horn of Africa. The implementation of the project followed a decentralised 
approach in the five IGAD countries (EPOS, PINEP, and OSSREA, 1998). A 
major motivation behind the DHP was that sufficient attention was not given to 
dryland husbandry and to the needs of pastoral societies in the sub-region. Several 
reasons have been forwarded for this neglect.  They included (1) agricultural 
policies that assumed the notion that pastoralists are unchanging and do not benefit 
from injection of capital investment. (2) The isolation of pastoralists from 
decision-making apparatus and policy-making structures. (3) Because of poor 
infrastructure pastoralists cannot be accessed easily and the support from service 
institutions is declining.  

The DHP that became operational in Ethiopia for the last seven years was a 
result of a collaborative effort to address the aforementioned problems. In 
Ethiopia, DHP has been implemented in the semi-arid area of Aba’ala Wereda, 
Zone Two of the Afar National Regional State since May 1996. However, in the 
light of the complex social, economic, and physical problems prevailing in this 
highly variable environment a start was made with a three-year project (1996-
1998). The project started from scratch in an area where there were no 
development activities by past governments. During the first phase, the project 
worked with the community and tried to create awareness and achieved some 
concrete results. The construction of flood diversion structures to assist the agro-
pastoralists in spate irrigation, the training of paravets and base line studies on 
socio-economic realities and ethno-veterinary practices were some of the 
achievements. After accomplishing the first phase, the activities of the project 
continued for another three years (1999-2001) with additional two years of 
consolidation phase (2002-2003). 

The DHP in Ethiopia was led by a National Steering Committee that consisted 
of the national lead institution (Mekelle University, Faculty of Dryland Agriculture 
and Natural Resources); collaborating local government organisations (Zone, 
Wereda Councils and Zone Two Department of Agriculture of the Afar Region) 
and the Pastoral Extension Team (Ministry of Agriculture). At the regional level, 
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the project was co-ordinated by a Regional Co-ordinator at the Organisation for 
Social Science Research in Eastern and Southern Africa (OSSREA). 

In Ethiopia, the project aimed at promoting a secure livelihood for pastoralist 
and agro-pastoralist communities through the creation of an enabling environment 
for participatory development. The specific objectives of DHP-Ethiopia are: 

 Facilitate and promote co-operation among pastoral/agro-pastoral groups, 
extension workers, researchers and policy makers in all aspects of 
community-based pastoral development and range management. 

 Train individuals from the community in basic veterinary and local water 
management skills, linked with action research and indigenous 
knowledge.  

 Provide a platform for training and retraining of individuals in the social 
dimensions of range management and pastoral development. 

 Conduct research/studies on indigenous knowledge, socio-economic and 
cultural issues, and animal health and natural resource management. 

Since May 1996, DHP-Ethiopia has been working closely with the 
pastoral/agro-pastoral communities in community-based participatory action 
research that is geared towards sustainable resource management. The project 
undertook action-oriented research, grassroots level training and awareness raising, 
which would lead to sustainable development. It facilitated and promoted co-
operation among pastoral/agro-pastoral groups, extension workers, researchers and 
policy makers in all aspects of community based pastoral extension and 
development. The project focused on finding the means of sustaining effective 
service structures and identification and prioritisation of future research and 
development agenda on the basis of locally perceived needs. Based on the outputs 
of studies and trials, it also played a lobbying role by raising issues of pastoral 
development to the regional government and NGOs.  

The top-down approach for research and development in pastoral/agro-pastoral 
areas where it is complex, highly variable and unpredictable dryland environment 
has been found inappropriate. Alternatively, DHP-Ethiopia adopted participatory 
approaches in addressing issues of pastoral/agro-pastoral concern. Research is 
conducted in a participatory manner by involving development workers, local 
people (pastoralists/agro-pastoralists) and local government officials. The research 
DHP-Ethiopia has been undertaking was action-oriented which was first tried in a 
demonstration site with the involvement of the local community. Field days were 
the major tools to demonstrate the trials to the community. In addition to serving as 
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input for extension and development, the outputs of the studies and trials are also 
utilised for preparing training manuals.  

In order to build the capacity of the community, the project has been 
undertaking grassroots level training of local people from within the community in 
various fields linked with action research and indigenous knowledge. The 
community has done the selection of the trainees; the project sets only guidelines 
to ensure selection of highly motivated and respected trainees preferably with 
some knowledge of traditional practices. The selection procedure has been found 
to be successful from evaluations conducted on the overall performance of the 
trainees.  

The project was also involved in the dissemination of the achievements of the 
project through a series of sensitising seminars, workshops and the mass media.  

Although the people and partner institutions expected the project to be 
involved directly in development activities, the project limited its activities based 
on the targeted objectives and its financial capacity. In general, the project made 
considerable progress in all the targeted activities. This view is also verified 
through the two external evaluations made on the project activities. 

DHP-Ethiopia has been working with local communities and all the activities 
are planned and implemented based on the felt needs of the people. The project has 
made considerable progress in all its targeted activities.  

Project interventions brought fundamental changes in the community in 
improving attitudinal change towards action research and development. 
Considering that DHP is a pioneer action-oriented project in the area, it has shown 
remarkable successes. In this regard, the external evaluators' report for the second 
phase confirmed that the implementation of DHP-Ethiopia was positive. The 
evaluators described the project performance as follows: 

 ‘There is no question that the project is a very important and relevant initiative 
to improve the livelihood of the local communities’. The project is much 
appreciated by both local pastoral/agro-pastoral communities and government 
agencies. 

 The project’s approach of creating close linkages and interaction with local 
stakeholders as well as government agencies is a major departure from 
previous interventions by other projects. 

 The project has fully adopted the organisational structure envisaged in the 
original project concept. 

 The project uses two approaches to generate technical and social information 
(target-oriented studies and adaptive research on relevant practices). Although 
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there is a room for improvement, the approach used in generating data and 
information is generally satisfactory. 

 Dissemination of study results is taken care of through workshops, seminars, 
publications and presentations through the mass media. 

 The approach used by the project in building local capacity is considered 
satisfactory.  

 The project is doing quite well in carrying out a large number of activities with 
limited fund. The contributions from Mekelle University, the local community 
and partner local government organisations are very large.  

Many of the impacts of the project are positive and act as a catalyst for future 
social and economic change. In the project area, extension service is very weak as 
the case is in other pastoral/agro-pastoral areas of the country. Community animal 
health service (Paravet) stands first among the extension systems given to 
pastoralists. The service is in an initial stage where it is limited only to accessible 
areas. Despite the problems, DHP has provided a paravet service that would help 
to alleviate the problem.  

Many pastoral development projects in Africa failed due to the way in which 
pastoral problems have been identified and the lack of appropriate institutions to 
address problems. Solution-oriented approaches towards felt-needs of the people 
have been adopted by the project for achieving desirable changes. DHP-Ethiopia 
has been working with the local community and the activities have been planned 
and implemented based on the felt needs of the people. During the period of 
project implementation, people at the grassroots raised some key questions 
whether the project would continue to work with the community. Some of the key 
issues are:  

 Scarcity of water. Women are travelling long distances to fetch water for 
domestic use. Men are busy preparing canals by diverting rivers throughout the 
year and also harvest flood during the rainy season and animals are walking 
long distances to find drinking water. 

 Problem of human and animal health. The services given by responsible 
government offices are very limited and mainly restricted to nearby towns.  

 Limited expansion of educational institutions 

Mekelle University has already established a research station through DHP-
Ethiopia in Aba’ala and this clearly indicates the sustainability of the studies and 
trials. The full involvement of the Bureau of Agriculture, the Wereda Council and 



6                                                          Dryland Husbandry Project in Ethiopia 

the people in all the activities of the project is also an indicator for the 
sustainability of project activities. 

Finally, the impact of the project activities from 1996 to 2003 showed signs of 
positive change that could easily be directed to future development intervention 
areas (see next section). However, the positive signs of change are highly 
dependent on other social and economic processes that operate at national levels, 
i.e. beyond the domain of the project. To strengthen the efforts made by the project 
and to replicate the experiences to other similar areas thus requires a joint effort 
among policy makers, researchers, extension workers and pastoralists/agro-
pastoralists. The results of DHP surveys indicated that development in Aba’ala 
should aim at the provision of veterinary service, human health, education, water, 
institutional building for improving systems of pastoral production as a whole. 

Following this brief introduction, the various activities of the project and their 
impacts on the livelihoods of the people will be addressed in more detail in the 
following chapters. Technical papers are also provided in Part II to reflect the 
research output of the project.  



2. OVERVIEW OF PASTORALISM IN ETHIOPIA AND 
PROJECT AREA DESCRIPTION 

Diress Tsegaye and Mitiku Haile 

2. 1 Overview of pastoralism in Ethiopia 

The entire geographic and economic peripheries of Ethiopia have for 
centuries been inhabited and worked by pastoralists, those engaged in 
livestock herding. The pastoralists areas in Ethiopia are generally classified 
as qolla (dry lowland), which lies below 1500 meters above sea level, and 
having a low annual average precipitation of 400-700 mm (Yacob Arsano, 
1999). The agroecology of these areas can be classified as arid, semi-arid 
and sub-humid zones. These zones vary markedly in terms of length of 
growing period, forage production, common plant associations, livestock 
and human carrying capacities and incidence of important livestock 
diseases (Coppock, 1994). According to Yacob Arsano (1999), the 
pastoralist areas are further characterised by the expansive and undulating 
plains of the lowlands, which are often crossed by transboundary perennial 
rivers. The Abbay, Tekeze, Omo, Wabishebelle, Baro-Akobo and Ganale-
Dawa river systems splendidly meander through the pastoralist territories 
before they are bound to cross the frontiers of the nation, in almost all 
directions. Not only the transboundary rivers but also the internal rivers, 
like the Awash and Woiyto, cut across pastoral territories. The numerous 
lakes of the Rift Valley also lie in the pastoralist areas.   

Various studies and reports indicated that the pastoral areas represent 
about 60% of the country’s landmass and are home to 12% of the human 
and 26% of the livestock population. According to Coppock (1994), Hogg 
(1976b), and Sandford and Habtu (2000) the main pastoral communities in 
Ethiopia are listed as follows: 

 Somali (53%), eastern part of the country 

 Afar (29%), north eastern part of the country 

 Borena (10%), Southern part of the country 

 The balance (8%) are found in the south western (Dasenetch, 
Hammer, Mursi, Bodi, Bumie, Bena, Erbore, Tsemay, Nuer, 
Anuak, Ari, Bali, Dime, Nyangtom, Chai, Trima, Ruli, Tinshana 
Muguuji) and western (Komo, Shinasha, Gumuz and Benshangul) 
parts of the country. 

Although there are various adaptive specialisations in these groups, the 
majorities are pastoralists. These areas are thus important sources of 
livestock to the nation. For instance, cattle and sheep in these areas made up 
over 90% of the total live animal exports in the mid-1980. Cattle in these 
areas also provide around 20% of the animals required in the highlands for 
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draft power (traction) and for cross breeding in small holder dairy 
programmes (Coppock, 1994). Generally speaking, in Ethiopia, a pastoral 
specialisation may not be confined to a particular ethnic group, but rather 
should be an adaptive feature of any group living under certain conditions 
that make extensive livestock keeping an effective way of utilising natural 
vegetation. Historically, different groups may emphasise different aspects 
of their economic specialisation over time. In spite of the many varieties of 
pastoralism in Ethiopia, dependence on livestock, marginal environment, 
geographical location and political marginalization are the key common 
features for all.  

Although, the pastoral areas of Ethiopia are endowed with enormous 
economic potentials, the predicaments of Ethiopian pastoralists have 
increased over the vast several years and it is likely this trend may continue 
at an alarming rate. According to Yacob Arsano (1999), resource shrinkage 
and tenure insecurity are the two major problems facing pastoralists in 
Ethiopia; 

 The internal and external factors worked steadily towards the 
shrinkage of pastoral resources in Ethiopia. Internally slow but 
steady shift has taken place to cultivation activities with a resulting 
pressure on the prime grazing resources. Externally the pastoral 
resources have been affected by the unabated encroachment on the 
grazing lands by agri-business, national parks, game reserves, 
mineral prospecting, etc. 

 The pastoral areas of Ethiopia were politically conceived by 
previous governments as “no man’s land”, and because of this 
reason the land laws regarded them as state property. Land tenure 
laws provided that all “unsettled” or permanently uncultivated land, 
as state-owned land. Hence, the land under pastoral use has been 
subjected to re-assignment to various non-pastoral uses by outside 
actors.  

Ahmed et al. (2002) also indicated that the pastoral production system 
in Ethiopia is threatened by population growth, privatisation of grazing land 
and water resources, land use shift in favour of sedentary farming and 
inappropriate livestock development projects attempted in different periods. 
The various pressures mentioned coupled with recurrent drought in theses 
areas threatened the production system and the livelihoods of pastoralists in 
the country.  

Although not successful, attempts were made by the previous 
governments to improve the livelihoods of the pastoralists in Ethiopia 
through various development projects. The project interventions and 
consequences are summarised by Ahmed et al. (2002, p.10) as follows: 

 USAID and World Bank assisted projects since the 1950’s during 
the imperial period. For instance, the Livestock and Meat Board 
(LMB) was established in 1964 with the objective of improving 
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marketing infrastructure in the Borena and Afar pastoral areas. The 
Second Livestock Development Project went into operation in 
1973, establishing slaughter facilities for provincial towns and 
cities and improving stock routes and market places for livestock. 

 The Third Livestock Development started in 1974 by the Socialist 
Derge regime to develop rangelands, including water and road 
infrastructures in the pastoral areas. 

These endeavours by the previous governments failed to achieve most 
of the intended objectives. The lessons gained from the implementation of 
the above projects included: (i) interventions were based on erroneous 
assumptions of traditional pastoral production systems and operated with 
top-down approach; (ii) no attempt has been made in using holistic 
approach that integrates the social, cultural and ecological particularities of 
the pastoral areas; (iii) lack of desire on the part of policy makers to 
understand the dynamics of pastoralists and to act accordingly; and (iv) lack 
of opportunity to undertake research in order to better understand the 
dynamics of the pastoral way of life and the traditional methods of resource 
management. 

In line with the above discussion, Lister (2003) indicated that 
pastoralists, their life styles, governance and production systems have 
historically been misrepresented, misunderstood and marginalized by nation 
states. However, Lister (2003) explained the recent phenomenon as follows: 

In recent years there have been significant changes in thinking, both 
about pastoralists and their production systems and more broadly, about 
approaches to development and the role of nation states in development. 
There has been the adoption of a more integrated and holistic approach of 
development, with emphasis on ‘governance’ and ‘livelihoods’, reflecting 
the adoption of more ‘people-centred’ approaches to development. There 
has been the recognition of the role of a variety of non-state actors in policy 
formulation and implementation. However, just as pastoralists have often 
been excluded from older forms of development interventions or been the 
subjects of unwelcome and unsuccessful approaches based on 
sedentarization, so to date, there have been relatively few attempts to 
consider the implications of some of the new thinking of pastoralists. 

Recently, the government of Ethiopia has been giving more emphasis to 
the pastoral areas in its effort to implement the ideas of participation, 
accountability, decentralisation and civil service reform in the country. The 
name given to pastoralists, ‘Zellan’, which had a bad connotation (i.e. 
wanderer), has been changed into ‘Arbito ader’ (i.e. people who keep 
livestock as a major economic activity). Although there are some initiatives 
to assist the pastoralists through full involvement in development activities, 
there is not as such, a clear policy for the development of pastoral and agro-
pastoral areas in the country. Sedentarisation of pastoralists is one of the 
strategies devised by the government to improve the livelihoods and 
modernise pastoralists in the long run. Although there are various 



Dryland Husbandry Project in Ethiopia 10

arguments regarding sedentarization, the government believes that it could 
be one of the alternatives in areas where there are perennial rivers. These 
days it has become clearer and more open for the pastoralists to show 
interest towards accepting sedentarization. There is a new push factor that is 
against the recent propositions by some social anthropologists who argued 
that there is no need for development intervention in pastoral areas based on 
the idea, ‘pastoralists are living in harmony with their environment’. 
However, pastoralists in Ethiopia are boldly saying that they are not living 
in harmony with the environment, as there are changes in climate and 
subsequent changes in the productivity of the rangelands. 

The foregoing discussion highlights the real challenges and the possible 
opportunities that need critical thinking to improve the livelihoods of the 
pastoralists in Ethiopia. All the best practices and ideas of the different 
actors in the pastoral areas of Ethiopia need to focus on creating better 
opportunities for pastoralists through provision of constructive ideas to 
policy makers. 
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2.2  Description of the Dryland Husbandry Project (DHP) Site 

2.2.1  Location and physiography 

The project area (Figure 2.1), which is sited at Aba’ala Wereda, is found in 
Zone Two (North Afar) of Afar Regional State on the Sudan-Sahelian 
drylands zone (Diress, 1999). It is located at about 50 kilometres east of 
Mekelle town. The floodplains occupy 33%, and 67% are ridges and hills. 
There are three or four big floodplains in the area. These include Aba’ala, 
Haridan, Wossema and Gube. The project area consists of a series of 
elongated ridges and hills (occasionally interrupted by floodplains 
surrounded by high broken hills with very few outlets joined to other areas 
(Diress .et al, 1999). The altitude of the area varies from 1000-1700m with 
an average elevation of 1500m. Shugala, Aba’ala, Dergha, Selahu and 
Wossama are the main perennial rivers. Murga, Liena and others are 
seasonal rivers found in the area. Both perennial and seasonal rivers collect 
flood and deliver it to the lower part of the plain during the rainy seasons. 
Some of the plain areas which receive flood from Shugala and Aba’ala 
rivers form the arable fields.  

2.2.2 Geology and soils 

The project area falls entirely within the garben valley of the Shugala 
drainage system along with three other tributaries to the east of Tigray 
escarpment. Fluvial alluvium occurs along incised river valleys and sheet 
flood alluvium occurs in the plains (Hunting and MacDonald, 1976). The 
area is a product of volcanic activity that formed the Great Rift Valley. 
Exposed rocks and stones dominate most of the hills and ridges, while 
alluvial deposits cover the plains. The soils are generally sandy and carry 
silt (Figure 2.2). The texture is fairly coarse. Sheet flood alluvium consists 
of deposits of silt, and occasional thin sands occur in the plains (Diress, et 
al. 1999; Hunting & MacDonald, 1976). Gully, rill and sheet erosion occur 
in the project area. 
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     Figure 2.2: Soil types in Aba’ala Area 
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2.2.3 Climate 

A semi-arid type of climate receiving a bi-modal rainfall characterises the 
area. The long rains usually occur in the months of mid-June to mid-
September, while the short rains usually come in March and April. Based on 
Ethiopian Meteorological Agency, Shiket station records for the period 1972-
1979 the area received an average of 422mm rainfall. Recently, the project 
area is experiencing a highly fluctuating rainfall (Figure 2.3). The area may 
miss the short rains or long rains or sometimes both. In general, the study area 
is hot with high diurnal temperature and experiences severe heat, locally 
known as ‘hagai’, during the dry periods (especially in May and June).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3: Rainfall distribution during the years 2001 and 2002 in Aba’ala 
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2.2.4 Vegetation 

The vegetation cover consists of bushland dominated by A. etbaica with many 
associated trees and shrubs (Diress et al., 1999). Few annuals, Aloe and 
Euphorbia species with little or no perennial grasses mainly dominate the 
herbaceous cover. The total area of grazing land is estimated to be 162,396.45 
ha. The percentage area covered by each vegetation type from the total area is 
indicated in Figure 4. 

 

    Figure 2.4: Vegetation types in the Project area (% Cover) 
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2.2.5 Population and life-style 

According to the Ethiopian Central Statistics Authority (CSA, 1996), Afar 
Region’s total population was estimated to be 1,106,383 of which 21,956 
were found in Aba'ala  Wereda (Table 2.1).  

 

Table 2.1: Population of Aba’ala wereda  

Kebele Male Female Total No. of 
Household 

Aba’ala Town 1,613 1,687 3,300 881 
Hidmo 388 335 723 192 
Irkudi 951 736 1,687 355 
Assengola 1,147 993 2,140 438 
Guben 959 764 1,723 275 
Wosema 2,462 2,099 4,561 776 
Wakrigubi 848 753 1,601 306 
Adiharemeli 1,363 1,097 2,460 486 
Galaiso 998 919 1,917 419 
Haridan 985 859 1,844 312 
Aba’ala Wereda Total 11,714 10,242 21,956 4,440 
Zone Two Total 121,598 97,123 218,721 No information 
Afar Region Total 626,839 479,544 1,106,383 “” 

SOURCE: Diress, et al. (1999) 

Until the early 1960s, almost all areas in Aba’ala wereda were used by 
Afar pastoralists (Diress et al., 1999) only for grazing. Currently, the economy 
of the project area is predominantly agro-pastoral whereby both livestock and 
crop production are practised. About 9,569.84 hectares (5.55%) of the total 
area is under cultivation, the remaining being grazing land (93.31%), riparian 
(0.53%) and wasteland (1.14%). The cultivated land covered about 16.80% of 
the flood plains. This indicates that the majority of the people in the project 
area are pastoralists with few agro-pastoralists around Aba’ala town and 
Wosema floodplains.  

2.2. 6 Justification for implementing DHP 

The project area is mainly inhabited by Afar pastoralists and agro-
pastoralists in the north-western part of the Afar Region. The area has been 
subject to droughts and famine since the early 1970’s. Drought has severely 
damaged the rangeland resources and reduced their productivity and ability 
to the existing livestock that have survived the droughts. The project area 
has been isolated from mainstream national development for many years 
due to insecurity and lack of concern for pastoral areas by policy makers 
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during the previous regimes. Since there were no organised government 
structures and development offices, there was lack of understanding 
regarding appropriate development concepts that could easily suit the 
system. People did not have access to animal health services and other 
important social services. The lack of understanding by policy makers about 
the pastoral areas, including the project area, does not contribute to the 
national economy. These misconceptions resulting in increased economic 
and ecological pressures complicated the problems on the people.  

During the launching stage of the project, it was understood that food 
shortage and drought have changed the basis for their survival. It was then 
perceived that the implementation of the project would contribute to the 
recovery of the people through creating an enabling environment for 
development. To address the felt needs of the people, the project was 
designed by targeting three groups:  

 Afar pastoralists and agro-pastoralists in Aba’ala wereda (target 
population estimated at about 30,000)  

 Practitioners: working in pastoral and agro-pastoral extension and 
development activities. Researchers involved in rangeland 
management and related issues. 

 Policy makers: to play a lobbying role with the government through 
sensitising seminars and workshops related to gender issues, 
resource use and conflict management. 

There was a need for locally adapted research and development 
methods that could be used in implementing community-based dryland 
husbandry practices in the project area in line with the Afar region’s 
development efforts. In addition to bridging the gap, the project also 
thought to provoke other researchers and development workers to undertake 
similar endeavours towards improving the quality of life of the pastoral and 
agro-pastoral people in Aba’ala.  
 



3. DRYLAND HUSBANDRY PROJECT ACTIVITIES 

Diress Tsegaye and Mitiku Haile 

3.1 Animal Health Service 

Grassroots level training and capacity building in pastoral and agro-pastoral 
areas have been found to be crucial for sustainable development. Training 
sessions conducted is presented in Table 3.1. 

Table 3.1: Training activities undertaken by DHP-Ethiopia 

Type of Training Year Training 
Days 

No. of 
Participants 

No. of 
Female 

Participants 

Remark 

Paravets 
(Community 
Animal Health 
Workers) 

1996 25 17 None 
 

Paravet  
Refresher Course 

1998 10 15 None Previously 
trained by 
DHP 

Income generation 
and credit service 

1999 10 12 12 Afar Women 

Travelling Seminar 1999 12 18 5 Pastoralists & 
Experts 

Pastoral Extension 
and Development 

1999 15 15 2 Development 
Agents 

Paravet  
Refresher Course 

2000 20 25 None Together with 
AIPD 

Traditional  
Birth Attendants 

2001 30 15 15  

Fruits and 
vegetables 
production and 
management 

2003 10 11 3  

Total   98 19  

** The number of participants for the paravet refresher course conducted in September 2000 
includes paravets trained by AIPDP. 

*    AIPDP (Afar Integrated Pastoral Development Programme) 

Animal health is one of the major constraints limiting livestock productivity 
in many developing countries, including Ethiopia. There have been 
numerous efforts to curb the problem with varying degrees of success. 
Using different alternative approaches such as paravet training and 



Diress and Mitiku. Dryland Husbandry Project Activities 19

promoting ethno-veterinary services, the veterinary delivery system was 
addressed by the project. 

Since livestock are the backbone of the economy of the people in the 
project area, serious attention has been given to assist the animal health 
service delivery system through training of community animal health 
workers (CAHWs). The introduction of paravets (CAHWs) into Aba’ala 
where the conventional veterinary services are often either not readily 
available or too expensive, was found to be useful. 

The paravets trained (25 in number excluding the refresher course) by 
DHP have significantly supported the veterinary delivery system in the 
project area. This was particularly true in the villages that are located far 
away from the veterinary clinic. Although there were some dropouts, the 
services provided from February 1997 to 2000 to the community by the 
paravets are presented in Figure 3.1 

Though the experience of DHP-Ethiopia is successful, the paravet 
service can be made more efficient by organising a paravet-training scheme 
that capitalises on the strengths and opportunities while minimising the 
weaknesses and threats of the role of paravets in supporting the veterinary 
delivery system. Major constraints indicated are lack of constant supply of 
drugs and the low level of supervision by field experts. 

                     
Figure 3.1: Number of animals treated by trained paravets 
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As shown in Figure 3.1, the number of camels treated is low as 
compared to cattle, sheep and goats. The reasons for this are: 

 Drugs for camels are not available in the veterinary clinics and other 
nearby drug vendors. 

 Even if it is available, the price is expensive for low-income 
pastoralists. 

 Relative to other domestic animals, camels are assumed to resist 
disease. 
In building capacity at local level, the project has produced a paravet-
training manual in Amharic. This manual was produced as a reference 
in the project countries for training paravets at regional level. 
To produce this manual, a base line survey was conducted to identify 
the most prevalent animal diseases and traditional veterinary practices.  

The paravet training covered the following topics (both in theory and 
practice): 

 Discussion with paravets (experiences, problems and solutions) 

 Basic veterinary techniques 

 External and internal anatomy 

 Bacterial, viral and protozoal diseases 

 Diseases related to feeding problems and handling of sick animals 

 Animal husbandry 

 External and internal parasites 

 Restraining methods 

 Diagnosis and treatment of sick animals 

 Wound treatment and castration 

 Experiences (successes and failures) of the paravet service 
elsewhere. 

 Panel discussions with the zonal and wereda councils, BOANR, 
and private drug vendors. 

An analysis of the paravet service summarised from discussion made 
with the paravets, animal health staff of the Bureau of Agriculture, Wereda 
and Zone Councils representatives is presented below. It shows the 
strengths, weaknesses and opportunities of the approaches in supporting the 
veterinary delivery system in the area vis-a-vis the objectives of the project. 

Strengths/sustainability 

 The efforts and services are well regarded and appreciated by 
the community 
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 The approach exploits and builds on indigenous technical 
knowledge 

 Encourages community empowerment and participation 

 The service charges are reasonable and affordable by the 
community 

 Operating at village level and move with animals 

 Temporal and spatial proximity of services 

 Paravets play significant role in educating the community 

 Simple but effective system, especially in controlling parasites 
and vaccination campaigns 

 Self-regulatory and sustainable with the involvement of the 
local administration and the community. 

Weaknesses/threats  

 Small number of paravets in terms of the number of users. 

 Drug shortages, lack of confidence and incorrect dosages due to 
absence of supervision by animal health staffs could lead to 
drug tolerance and resistance 

 Lack of strong post-training monitoring and evaluation, 
refresher training to enhance their skills and knowledge. 

 Unavailability of drugs and higher cost could lead to the use of 
illegal sources of drugs. The poorer cannot afford to pay for a 
complete treatment  

 Profits made by the paravets are not sufficient to enable them 
earn their livelihood; this makes them look for another job 

 Drop-outs especially young paravets  

Opportunities  

 Further training to improve diagnosis and treatment of diseases 

 Expansion of the service to other villages  far from the centre 

 Further training of additional paravets  

 Public awareness in basic animal health care 

 Collaborative work with the Zone public health office 

 Potential for improved breeding and stock management 
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3.2 Traditional Birth Attendants (TBAs) Training 

The project trained 15 Traditional Birth Attendants (TBAs) selected from 
10 villages for 30 days (Plate 1). The training was proposed together with 
Zone 2 Department of Health of Afar Region and was conducted from 
March 29-April 27, 2001. For this training DHP covered all training 
expenses and the Zone Two Department of Health provided 15 TBA kits for 
the trainees. This joint training will have a positive impact on the follow up 
of TBAs services to the community.  

The objectives of this training are (i) to upgrade traditional skills of TBAs 
and introduce appropriate technical knowledge, (ii) to reduce birth and birth 
related problems of the community, and (iii) to discuss existing problems 
faced by TBAs in delivering their volunteer services. 

The Zone 2 Department of Health reported the services given to the 
community by trained TBAs during the period April-June 2001 as follows: 

 Health education about pregnancy care and family planning was 
given for 127 mothers by TBAs 

 Assisted 149 mothers during birth (141 gave birth safely, 4 gave 
still birth and 4 referred to the wereda clinc). 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1: Traditional Birth Attendant Trainees (2001) 
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3.3  Training on Income Generation for Afar Agro-Pastoral Women 

Training was given to 12 Afar women to introduce them on how to get 
access to credit services, to enable them identify possible investment areas 
that can bring additional income for their livelihoods and to increase their 
awareness on how to organise themselves and involve in development 
activities. This training is an eye opener since no previous attempt has been 
made on the part of the government.  

In this training, participants visited women-managed irrigation projects 
in Tigray Region and gained experience on how to organise and get access 
to credit services. They also practised how to prepare land and plant 
horticultural crops in the DHP-Ethiopia managed demonstration site. 

The trained women are now involved in vegetable production assisted 
technically by DHP and financially by Afar Integrated Pastoral 
Development Program (AIPDP). They have started producing vegetables 
for own consumption and market.  

A study conducted to identify income generating activities identified 
training interventions for Afar women (i.e. credit scheme beneficiaries) and 
implementing bodies so that the activities can be implemented by creating 
capacity for the beneficiaries.  

3.4 Training on Pastoral Extension and Development 

For the last 50 years, many pastoral development projects have been 
implemented in Africa. However, most of them have failed to meet their 
objectives for reasons attributed to two major factors: 

 The inherent nature of the development projects. The technological 
approaches are blueprints based on developed nation experiences. 
They fail to consider the ecological, economic and cultural 
particularities of the local communities.  

 Inappropriate economic policies. The economic policies are not 
suitable to pastoral communities; they are also a hindrance to the 
success of development projects. Pastoral development policy has 
been almost absent from the development planning process and if 
available has often failed to reflect the needs of pastoral communities.  

Due to the above major reasons extension and development efforts are 
exceptionally marginalized in pastoral areas in Africa, in general, and in 
Ethiopia, in particular. Although there are development agents working in 
some pastoral areas of Ethiopia including Aba’ala, their educational 
background is regrettably based on the highland extension and development 
approaches. As a result, extension and development efforts have failed to 
meet the needs of pastoral communities.   

Realising such a gap, pastoral-oriented extension and development 
training was given for 15 development agents for a period of 15 days. The 
training was aimed at introducing the recent pastoral extension and 
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development approaches for Wereda level development agents drawn from 
the Zone. This strengthened the pastoral/agro-pastoral extension and 
development efforts. 

This training enabled development agents to apply extension and 
development methodologies that are relevant to the context of pastoral 
production systems. The participants of the training have started 
participatory extension activities that involve pastoralists/agro-pastoralists 
and the local government. Currently development agents consult the local 
people before introducing extension packages developed at a regional level. 
A tradition is being developed to question the applicability of extension 
packages developed at a regional level whether it is applicable to the 
particular environment and people in the area.  

3.5  Training on Fruits and Vegetables Production and Management 

The training was organised for 10 days for agro-pastoralists who are 
actively engaged in fruit and vegetable production. The trainees were 
selected based on their ability to adapt fruits and vegetables cultivation in 
their garden. The selected agro-pastoralists are obtaining better income 
from this activity and are serving model farmers for the dissemination of the 
technology into the community.  

The training was given to further strengthen their capacity and create 
awareness on how to transfer their skills to other people in the community. 

 Professionals from the Department of Dryland Crops and 
Horticultural Sciences at Mekelle University developed a training 
manual in Amharic. The manual was prepared and supported by 
pictures that could easily be understood by the farmers. The contents 
of the training manual mainly include: 

 Objectives of the training 

 Major problems (management, disease, market, etc.,) faced 
by farmers in producing fruits and vegetables 

 Seed selection and/or purchase  

 Nursery preparation and management for raising seedlings 

 Site selection and Seedbed preparation for transplanting 
seedlings 

 Watering (methods and frequencies) 

 Hoeing and other management of seedlings after 
transplanting 

 Grafting and pruning fruit trees 

 Fertiliser application for vegetables and fruit trees 
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 Diseases and pest management practices 

 Harvesting and handling vegetables and fruits 

 Marketing vegetables and fruits 

 The training was mainly practical work at the DHP 
demonstration site and farmers’ gardens. 

3.6 Student Attachment 

DHP-Ethiopia served as a host organisation for the Practical Attachment 
Programme (PAP) of the Mekelle University and M.Sc. students from other 
Universities. The PAP is a training scheme adopted by the Mekelle 
University where undergraduate students at the end of the third year in the 
University are attached with governmental, non-governmental, and 
community-based organisations for a period of three months to obtain hands 
on training and familiarisation with the work environment.  

Moreover MSc/MA and PhD students are encouraged to undertake 
field-based research work within the project area.  

After the attachment the following technical reports and thesis were 
submitted to their departments; 

 Natural Resource Management in Wossema (MSc) 

 Impact of land use changes on woody Vegetation in the semi-arid 
area of Aba’ala (MSc) 

 The Aba’ala Afar of North-Eastern Ethiopa: Modes of livelihood 
and relations with Tigryan highlanders (MSc) 

 Vegetation inventory and enclosures as a tool for rangeland 
development: a case study in Aba’ala 

 Survey of natural resources management in Aba’ala, North Afar 

 Traditional crop production systems in Aba’ala wereda, North Afar 

 Single plot observation and yield trial on maize at Aba’ala, North 
Afar 

 Storage  and utilization of ephemeral flows for domestic and 
livestock use in Aba’ala 

 The role of paravets in strengthening the veterinary delivery system 
in Aba’ala 

 Extension activities and impact assessment of river diversion 
practices in Aba’ala 

 Participatory varietal selection on maize at Aba’ala, North Afar 

 The socio-economic and cultural role of the camel in north eastern 
Ethiopia 
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 Characterisation of soils in Aba’ala 

 Observation and evaluation of closure and reseeding trial on two 
selected grazing lands in Aba’ala 

 A study on soil and plant resources as mineral supplements for 
pastoral livestock: a case study in Aba’ala wereda, Nothern Afar 

 Sorghum transplanting trial. 

As indicated in Table 3.2, the project hosted a total of 16 students. The 
project assists the students by creating an enabling environment to 
undertake research on DHP priority areas. The project provides transport 
and other project facilities for MSc students and a living allowance for MU 
attachment students. 

 

Table 3.2: DHP-Ethiopia Attachment Students 

 
Year 

Number of Students 

BSc (Mekelle 
University) 

MSc/M.A 

Number Department Number University Area of Study 

1996 1 Animal 
Science 

1 Oslo, 
Norwegian 

Natural 
Resource Mgt. 

1997 3 Animal, 
Crop  & Soil 

1 Nairobi, 
Ethiopian 

Range 
Management 

1998 3 Animal, 
Crop  & Soil

   

1999 3 Animal, 
Crop  & Soil 

1 Addis 
Ababa 
(Ethiopian) 

Anthropology 

2000 2 Animal  & 
Crop 

   

2001 2 Animal  & 
Crop 

   

Total 16  3   

 

3.7 Studies and Demonstration Trials 

One of the objectives of the project is conducting action-oriented research 
that could contribute towards future development interventions in the 
project area. In this regard, DHP-Ethiopia conducted more than 20 studies 
(during the first and second phases) in the project site geared towards 
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solving local problems. The studies conducted are based on the project 
objectives with some modifications to accommodate the local situations and 
people's needs. The studies were conducted in a participatory manner by 
involving development workers in the area, local people (pastoralists/agro-
pastoralists) and local government bodies. The studies and trials DHP-
Ethiopia has been undertaking are action-oriented which address issues 
related to sustainable development.  

The studies emphasised on:  

 Indigenous knowledge systems on natural resource management, 
traditional veterinary practices and animal husbandry 

 Water harvesting practices for domestic and livestock use 

 The role of pastoral organisations and institutions in conflict 
resolution and resource management 

 Assessment of rangeland conditions and land use systems 

 Gender-based issues on the role of Afar women in resource 
management, identifying income generating activities 

 Range improvement trials 

 Participatory crop variety trials 

 Assessment of extension activities 

 Impact assessment of project activities and schemes 

 Sorghum transplanting trials 

For details on some of these studies references can be made to previous 
DHP publications and in part two of this book. Four of the studies are 
already published in DHP-Ethiopia Workshop proceeding (conducted from 
16-18, 1998) and five research reports are published in the regional DHP 
publication series (DHP publication series No. 7, 2001).  

3.7.1 Water Harvesting 

In the project area, water is a major limiting factor for development. 
Although the major objective of DHP was mainly on action-oriented 
research and grassroots level training, the people requested the project to be 
involved in water harvesting activities. During the joint discussion held 
with the community for the implementation of the project, the community 
insisted that water harvesting should be one of the priority areas. Based on 
this understanding, water harvesting was included as one component of the 
project activities and it was found to be an eye opener for other activities. In 
this regard, the project has been involved in baseline studies focusing on 
water harvesting, construction of river diversion dikes and canals and 
demonstration of roof water harvesting in schools.  
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River Diversion 

During the rainy season, agro-pastoralists in the project area used to divert 
floodwater from the ephemeral rivers flowing into the area. However, 
diverting flood from the rivers is becoming difficult due to the creation of 
big gullies and shortage of labour and local diversion materials since 
diversion dykes are built using a combination of loose soil, trees and shrubs. 
This resulted in the abandonment of more cropping fields and decline of 
crop yield. To this end, the project assisted local communities in 
constructing a river diversion dike at Shugala river in 1997 to improve flood 
recession agriculture (Plate 2). In addition to this, diversion works were also 
constructed in three rivers (Shugala, Aba’ala and Murga) using a bulldozer 
by removing sand deposits for the 1998, 1999, 2000, 2001 and 2002 rainy 
seasons. More than 2000 households benefited from these diversions. This 
river diversion work served as an entry point to perform other project 
activities and build trust and confidence with the communities. 
Beneficiaries indicated that there was a significant change in yield of the 
major crops since the intervention.   

However, the sustainability of this water harvesting practice appears to 
be threatened by the high floodwater, which results in high sedimentation. 
For sustainable use of floodwater from the rivers and ephemeral flows, 
there is a need to undertake a master plan study that will eventually lead to 
the construction of permanent structures. Since this needs higher 
investment, DHP requested the Afar Integrated Pastoral Development 
Programme (AIPDP) to construct a permanent river diversion structure on 
the Murga river, which is seasonal in its nature.  

 

 

Plate 2: Left (Participatory planning on water harvesting); Right (Roof water 
harvesting for school children: handing over to the community) 

Roof Water Harvesting for School Children 

In arid and semi-arid areas, the rain falls only for few months and is 
unreliable even in these months. People harvest the run-off on traditionally 
built open surface ponds. But these ponds serve only for few months and 
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people have to travel long distances to fetch drinking water. Although 
efforts were made by the government to establish schools in pastoral areas, 
attempt was not made to incorporate water development along with the 
construction of schools. As a result, school children drop out from schools. 
The main reason is attributed to the lack of water in the school and nearby 
areas. Based on the request from the schools, roof water harvesting was, 
therefore, initiated with the following specific objectives: 

 To solve the chronic water shortage in Adiharemele and Irkudi 
Schools.  

 To strengthen primary education service programs in the Wereda 
through minimizing drop outs. 

 To demonstrate to policy makers the importance of roof water 
harvesting for schools to be built in areas where there is water 
shortage. 

The total number of students in Adharemele School is about 143 and 
the demand for water for 9 months of school days is 77.22m3. The total 
number of students in Irkudi School is 110 and the demand for water for 9 
months of school days is 59.4m3. The project constructed 30m3 reservoir in 
each school to observe whether the practice is feasible or not (Plate 2). The 
project also aimed at building the capacity of the community for managing 
it properly. In addition, the experience will encourage the Bureau of 
Education to do similar works especially in new schools that are under 
construction or to be constructed.  

3.7.2  Demonstration Trials on Dryland Crops, Fruits and Vegetables 

Since the end of the 1998 rainy season, trials are being conducted on fruit 
trees, dryland crops and forage species on a 3.5 hectare of land. Trials were 
also conducted on farmers' fields on four early maturing maize varieties. 
The objectives of these trials are:  

 To investigate site adaptability of improved dryland crops, 
vegetables, fruit trees and forage varieties in the context of the 
existing production system biophysical environment. 

 To examine the perception of the community towards improved 
varieties. 

 To increase the living standards of the people through enhanced 
yield. 

3.7.2.1 Participatory Variety Selection of Maize 

In the study area, moisture stress is a major problem that affects crop 
production. In addition, the beginning and end of rainfall is unpredictable. 
To alleviate this moisture stress, farmers use spate irrigation to supplement 
the rainfall. To maximise the use of the flood water, farmers prefer to grow 
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maize which are early maturing and tolerant to low moisture as well as 
varieties with stable yield potential. Based on this demand, DHP-Ethiopia 
conducted trials on maize to release better performing varieties as part of 
strengthening the existing extension system. The specific objectives of the 
trials were: 

 To identify maize varieties acceptable to farmers and examine the 
perception of farmers towards improved maize cultivation 

 To prove site adaptability of improved varieties in the context of 
the existing cropping systems 

 To increase the genetic diversity of maize in the area 

Four varieties of maize released for dryland areas (Melkasa I, ACV3, 
ACV4 and ACV6) were tested and compared with other three local maize 
varieties (Arkibu, Berihu and Anjo) for three successive years. The yield 
and days to maturity of the tested varieties (average for three years) is 
indicated in Figure 3.2.  

Farmers as ultimate users were exposed to the test varieties while still 
in the field during their transition from vegetative to reproductive stages. As 
perceived by the farmers, the performance and other agronomic traits of the 
improved maize varieties were impressive. Based on their agronomic 
performance (days to 50% tassel and 1000 seed weight) and better 
adaptation to the agro-climatic condition of the area, the three improved 
varieties have been recommended for further evaluation on farmer-managed 
trials. 

Further trials were also made with and without supplementary irrigation 
in the rainy season of 1999. Three varieties released for dryland areas 
(ACV3, ACV4 and ACV6) were tested and compared with other three local 
maize varieties (Arkibu, Berihu and Anjo). The test varieties out- yielded 
the local varieties under rain-fed conditions. But Arkibu and Anjo gave best 
results under supplementary irrigation. Based on early maturity and other 
pre-harvest criteria during field days conducted in two successive rainy 
seasons (1998 and 1999), farmers selected ACV3 and ACV6 from the test 
varieties and Arkibu from the local varieties. 

In addition, farmers conducted a participatory maize variety selection. 
To compare the performance of all the varieties farmers made a cross visit 
to each other’s plots when the maize was at the vegetative and reproductive 
stages. 

To evaluate the test varieties, some important pre-harvest traits were 
recorded. Melkasa I and ACV3 were the preferred and selected varieties by 
the farmers, which were eventually adopted by the agro-pastoralists. 
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Figure 3.2: Performance of maize varieties in observation trial at Aba'ala (three years average) 

 

3.7.2.2 Sorghum Transplanting Trial 

Agro-pastoralists in Aba’ala are used to sow sorghum whenever there is 
rain in the short rainy season (locally known as ‘Segum’ from February to 
April). Because of lack of ‘Segum’ rains for the last five years, there was 
delay and early cessation of rainfall. Hence, people stopped cultivating 
sorghum. Currently, the area receives rain only for two months (from early 
July to early September). Within these two months the amount and 
distribution of rainfall is erratic and unreliable.  

In Aba’ala, farmers traditionally divert flood as supplementary 
irrigation to overcome the problem of moisture stress. The flood comes as 
run-off from the surrounding hills and ridges after the rains. However, the 
time, amount and distribution of the flood are not predictable. Because of 
this, the people in Aba’ala were not able to produce sorghum for the last 
four successive cropping seasons. Thus, they are forced to change their crop 
choice to short season crops, such as maize, ‘tef’ and legumes. 

The practice of transplanting sorghum is being tried in the 
demonstration site to address issues raised above. This is based on the 
premise that low amount of water can be used most efficiently at the 
beginning of the season, to ‘extend’ the effective growing season.  

Sorghum transplanting (which is new to Ethiopia) started during the 
2000 rainy season as an observation trial and repeated in 2001.  
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The specific objectives of the trial were: 
 To demonstrate whether transplanting as an agronomic practice can 

be a means of reducing risks associated with direct sowing in areas 
with delayed on-set and early cessation of rainfall 

 To determine suitable nursery density and appropriate seedling age 
at the time of transplanting 

 To select locally available sorghum varieties which are appropriate 
for transplanting 

 To introduce to farmers the practice of transplanting sorghum 
seedlings from nurseries for extending the effective growing season 

In the 2001 rainy season, the people did not produce sorghum due to the 
late start and early cessation of the rainfall. Surprisingly the project 
obtained reasonably good yield from the three transplanted varieties 
(Gambella, Humera and Degalit) (Plate 3). The local people were involved 
in the activities of the trial starting from raising sorghum in the nursery 
through transplanting and maturity. In addition, a field day was organised 
for the community. During the field day the people appreciated the trial and 
promised to try it in their cropping fields in the next cropping season. 

 At transplanting, seedlings were 50days, 40days and 30days old. 
All seedlings survived (i.e. passed transplanting shock) within two weeks 
after transplanting. The survival of seedlings for all planting dates, spacing 
and varieties was very impressive (Figure 3.3). Mean survival rate of 
‘Degalit’ was significantly different (P<0.05) from that of ‘Humera’ and 
‘Gambella’. But there was no significant difference (P>0.05) for mean 
survival rate between ‘Humera’ and ‘Gambella’. Not only variety but also 
planting date showed significant difference (P<0.05) for survival rate of 
seedlings. Mean survival rate of seedlings of 30 days old was significantly 
different (P<0.05) from seedlings of 40 days and 50 days old. As shown in 
Figure 3.3, survival rate for 30 days old seedlings was lower than the other 
two. In relative terms, 40 days old seedlings showed better survival rate 
than the younger (30 days) and older (50 days) seedlings, especially for 
‘Degalit’. Spacing at nursery had no effect (P>0.05) on survival rate of 
seedlings for all varieties. 

 The degree of transplanting shock that seedlings suffer may vary 
depending on the variety of the crop, management practice and 
environmental condition. Since transplanting of cereal crops is not widely 
practised, there is no information to compare the result with other works 
about survival rate or response to environmental conditions. 
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There was significant difference (P<0.05) between transplanted 
seedlings and direct sown seeds for all the three varieties (i.e., comparison 
is made from the time of transplanting). As shown in Figure 3.4, from the 
time of transplanting, transplanted seedlings flowered 15 days, 17 days and 
20 days earlier than direct sown for ‘Gambella’, ‘Degalit’ and ‘Humera’, 
respectively. Not all direct sown plants flowered, only few plants of direct 
sown plots for all varieties reached 50% flowering (Plate 3). However, from 
the time of sowing, transplanted seedlings take longer to flower than direct 
sown since they stayed up to 50 days at nursery.  

Variety and nursery density (i.e., spacing at nursery) had no statistically 
different (P>0.05) effect on grain yield for transplanted seedlings. When 
grain yield from the transplanted plots were compared with direct sown 
plots for all the three varieties, the transplanted ones out-yielded 
significantly the direct sown plants (P<0.05). The yield for direct sown 
sorghum was very low because only very few plants reached maturity. The 
majority failed due to lack of moisture, as the rainy season was very short. 
The late maturing variety (‘Degalit’) completely failed to produce seeds for 
direct sown plots (Figure 3.4). As shown in Figure 3.4, 40 days old 
seedlings at transplanting out-yielded significantly (P<0.05) 50 days and 30 
days old seedlings. However, there was no significant difference in 
grain yield between 30 and 50 days old seedlings.  
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Figure 3.3: Survival rate of seedlings at transplanting  



Dryland Husbandry Project in Ethiopia 34

There was significant difference (P<0.05) between transplanted 
seedlings and direct sown seeds for all the three varieties (i.e., 
comparison is made from the time of transplanting). As shown in 
Figure 3.4, from the time of transplanting, transplanted seedlings 
flowered 15 days, 17 days and 20 days earlier than direct sown for 
‘Gambella’, ‘Degalit’ and ‘Humera’, respectively. Not all direct sown 
plants flowered, only few plants of direct sown plots for all varieties 
reached 50% flowering (Plate 3). However, from the time of sowing, 
transplanted seedlings take longer to flower than direct sown since 
they stayed up to 50 days at nursery.  

Variety and nursery density (i.e., spacing at nursery) had no statistically 
different (P>0.05) effect on grain yield for transplanted seedlings. When 
grain yield from the transplanted plots were compared with direct sown 
plots for all the three varieties, the transplanted ones out-yielded 
significantly the direct sown plants (P<0.05). The yield for direct sown 
sorghum was very low because only very few plants reached maturity. The 
majority failed due to lack of moisture, as the rainy season was very short. 
The late maturing variety (‘Degalit’) completely failed to produce seeds for 
direct sown plots (Figure 3.4). As shown in Figure 3.4, 40 days old 
seedlings at transplanting out-yielded significantly (P<0.05) 50 days and 30 
days old seedlings. However, there was no significant difference in grain 
yield between 30 and 50 days old seedlings.  
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Variety and nursery density (i.e., spacing at nursery) had no statistically 
different (P>0.05) effect on grain yield for transplanted seedlings. When 
grain yield from the transplanted plots were compared with direct sown 
plots for all the three varieties, the transplanted ones out-yielded 
significantly the direct sown plants (P<0.05). The yield for direct sown 
sorghum was very low because only very few plants reached maturity. The 
majority failed due to lack of moisture, as the rainy season was very short. 
The late maturing variety (‘Degalit’) completely failed to produce seeds for 
direct sown plots (Figure 3.5). As shown in Figure 3.4, 40 days old 
seedlings at transplanting out-yielded significantly (P<0.05) 50 days and 30 
days old seedlings. However, there was no significant difference in grain 
yield between 30 and 50 days old seedlings.  

The difference in yield may be due to the transplanting shock 
experienced after transplanting (Mottram and Young, 2000). In this trial 50 
days old seedlings might have suffered seriously from transplanting shock 
as compared with the others due to over development of roots and stems at 
nursery. The low yield for 30 days old seedlings may be relatively younger 
age at transplanting as compared with 40 days old seedlings. Although 40 
days old seedlings can be selected as appropriate age for transplanting from 
this trial, it is early to recommend as there is no any idea when the rain 
starts. As a result, there is a need to have a series of nursery seedlings until 
the rainy season starts in order to transplant seedlings aged between 35 and 
45 days. 

Higher and significantly different (P<0.05) amount of biomass was 
obtained from ‘Degalit’ (Figure 3.6). This was due to the fact that ‘Degalit 
was taller with thicker stalk and had higher leaf numbers than the other two 
varieties. However, ‘Gambella’ had the least biomass as it has a short stalk 
and less number of tillers.  



Dryland Husbandry Project in Ethiopia 36

                        
There were no significant differences (P>0.05) in biomass for 

transplanted seedlings for all nursery densities when compared with direct 
sown plants. Non-significant differences for transplanted and direct sown 
plants may be due to higher number of tillers for direct sown plants as 
compared with transplanted seedlings. Generally, higher number of tillers 
contributes to higher biomass yield. However, ‘Degalit’ had lower biomass 
for 50 days old seedlings as compared with 30 days and 40 days old 
seedlings.  
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Figure 3.5: Effect of transplanting on grain yields (Quintal/ha) 
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The trial showed some indication whether transplanting is a technique 
or not to sustain sorghum production in the area. Transplanted seedlings 
performed best as compared with direct sowing. Although it is too early to 
conclude, transplanting of sorghum can be considered as an option to 
improve food security. It is recommended that the trial be repeated in the 
study area and replicated in other similar sorghum growing areas.  

The initiatives by DHP are now taken over by the Ethiopian 
Agricultural Research Organisation (EARO). EARO has funded this trial 
both on station and on farm. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Plate 3:   Transplanting at the beginning of the rainy season (front) and a 

comparison of direct sown and transplanted sorghum at the back 
(transplanted seedlings flowered earlier than direct sown). 

3.7.2.3 Fruit Trees Trial 

Since fruit orchards were not available in Aba’ala, the fruits that come 
from Mekelle were very expensive. This encouraged the project to start a 
trial to introduce fruit crops. The performance of fruit trees in the 
demonstration site is indicated in Table 3.3 and Plate 5. 
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The trials on fruit production by DHP brought marked behavioural 
change on the part of the people. These include: 

 After observing the demonstration site people were encouraged to 
plant fruit trees on their own garden and farms. More than 20 
farmers in the surrounding areas of the demonstration site planted 
about 1,500 fruit trees, mainly papaya and guava, in the rainy 
season of 1999 and they have already started producing papaya and 
guava fruits for market and home consumption. 

 During the 2000 rainy season the project distributed a total of 2,058 
fruit tree seedlings for 463 people. The seedlings include Avocado 
(846), papaya (365), guava (617) and lemon (116). 

 Due to the supply of fruits by farmers and from the demonstration 
site fruit juice vending shops have been opened in Aba’ala and 
people are getting fruits and juice at a reasonable price. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4: Fruit trees trial (Guava and Papaya) at the demonstration site 
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Table 3.3 Types of fruits and their performance in the DHP demonstration site 

Type Planting Date Planted 
(Number) 

Survived 
(Number) 

Growth 
Performance 

Days to 
Maturity 
(1st fruit 
setting)

Number of 
Fruits per Plant 

  Max. Min. 

Papaya** Nov.’98 150 104** Good 8 months 71 13 
Pomegranate Nov.’98 20 20 Very Good 6 months 30 5 
Guava Nov.’98 70 67 Very Good 14 months 80 25 
Avocado* July’99 150 127 Very Good 3 years 188 0 
Mango July’99 50 2 Very Poor   
Banana Sept.’99 2 2 Very Good 2 years 30 20 
Orange August 2001 15 15 Very Good 15 months   
Mandarin August 2001 9 9 Very Good 15 months   
Lemon August 2001 6 6 Very Good 12 months   
Guava July 2001 114 114 Very Good 14 months   

*     About 90% of all the avocado plants flowered at the age of two and half years  
**  The first batch of papaya has been already replaced in the year 2000 and 2001 and 

currently there are only 52 papaya plants in the demonstration site. 

From the trial, the experience is that among the fruits, papaya needs to 
be replaced every two years because its production dramatically decreased 
at the end of its second year. As a result, the first batch of papaya has been 
already replaced by guava, and new papaya seedlings were planted in 
another area in the demonstration site. In addition, grafted orange, mandarin 
and lemon were obtained from Shire and planted for demonstration. The 
experience gained from the project's fruit trees (papaya, guava, avocado, 
banana and pomegranate) adaptation trial is being adopted by the local 
people (Plate 5). People who have access to irrigation water are gaining 
reasonable income from fruit trees. As shown in Figure 3.7, a total of 30 
people are involved in the production of fruit trees based on the experiences 
gained from the project.  
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Of late some of the farmers have begun raising their own fruit 
seedlings for planting and selling to others. Due to the supply of fruits four 
cafes have already started preparing and selling fruit juice (mainly papaya) 
at Aba’ala town. Few vendors collect fruits from others and take them to 
Mekelle for sale. This shows that the impact of the project is bringing 
positive changes to the area in diversifying income and on the nutrition of 
the people.  

 

 

 

 

 

 

 

 

 

 

 
  Plate 5: Papaya orchard owned by a local agro-pastoralist 

      Figure 3.7:  Number of people involved in fruit production and number 
of fruit trees/person 

0
5

10
15
20
25
30
35

Avo
ca

do

Ban
an

a

Gua
va

Le
m

on

M
an

go

Ora
ng

e

Pom
og

ra
nt

e

Pap
ay

a

No. of farmers

Average No. of fruits/person



Diress and Mitiku. Dryland Husbandry Project Activities 41

3.7.2.4 Participatory Vegetable Trial 

The trial was conducted jointly with the Zone 2 Department of Agriculture 
and Aba’ala Wereda Economic Development and Social Affairs Office. The 
main objectives were: 

 To demonstrate appropriate methods of vegetable production and 
show the vegetable production potential of the area to the 
community 

 To encourage farmers, who have access to irrigation water, to 
produce vegetables during the dry season that could bring better 
income than other crops such as maize  

 To supply the market with locally produced vegetables at a 
reasonable price 

Vegetable seedlings (tomato, pepper, onion, and spinach) were raised at 
nursery in the demonstration site by the project. Twelve volunteer farmers 
were selected to participate in the trail and were given a one-day seminar on 
how to conduct the trial. Then, each participating farmer was allowed to 
take seedlings of his choice based on his land size and available labour 
(Table 3.4). As shown in Table 3.4, few non-participating farmers took 
extra vegetable seedlings.  

Field day was organised to introduce the trial to the community and 
observe the perception of participating farmers towards vegetable 
production. During the field day, representatives from Mekelle University, 
Zone 2 and Aba’ala Wereda Councils, Zone 2 Department of Agriculture 
and Aba’ala Wereda Economic Development and Social Affairs Office, 
Kebele chairpersons, and farmers participated. It was observed that the 
performance of vegetables, mainly tomato and pepper, in most of the 
participating farmers' plots was very good. Farmers explained that they 
benefited from the trial. They used the produce for both household 
consumption and the market (some of the participating farmers earned up to 
Birr 2,000). Field day participants also explained that the market price for 
vegetable was reduced due to increase in the local supply. 

    Table 3.4: Vegetable seedlings taken by participating and other farmers 

Vegetables Participating 
farmers 

Others 

Tomato 7,488 2,150 
Spinach 997 320 
Cabbage 235 120 
Onion 200 - 
Pepper 9,584 3,300 
Total 18,504 5,920 
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In general, the trial encouraged farmers to continue producing 
vegetables for market and home consumption. The participating farmers 
and others also raise vegetable seedlings by themselves for planting. 

3.7.3 Forage and Rangeland Improvement Trials 

3.7.3.1 Forage Trial 

Cow pea, Lablab, Rhodes and Buffel grass were tested under rain-fed 
condition for growth and persistence. In addition, as an agro-forestry 
practice, Sesbania, Leuceanea and Pegionpea were planted along the bunds 
and peripheries of the demonstration site. The performance of all is 
encouraging. Sesbania sesban and pigeon pea are performing very well and 
agro-pstoralists are also showing interest to plant them in their backyard. 
Rhodes and Buffel grasses, Cowpea and Lablab tested in small plots are 
also promising (Plate 6). Based on the observed performance, the Bureau of 
Agriculture requested the project officially to produce enough seeds for the 
rehabilitation of degraded rangelands in Zone Two. To this end, the project 
planted these grasses and forage legumes for seed production to be 
distributed to the community. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Field days were conducted to create awareness and to initiate 
extension agents to do similar works. The community appreciated the trials 
and after requesting seeds and expert advice, they too planted the seeds at 
their fields that performed even better. 

 

Plate 6: Forage trial (Rhodes grass) 
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3.7.3.2 Evaluation of closure and reseeding trial on two selected 
 grazing lands in aba’ala 

The trial was carried out in Aba’ala wereda in two selected sites from July 
to the end of September 2001. It was intended to retrieve information 
regarding rangeland rehabilitation and the existing rangeland condition in 
the area, to record vegetation attributes and to see the effect of area closure 
and reseeding on rangeland productivity. Therefore, the specific objectives 
of the trial were: 

 To evaluate the impact of closure and reseeding intervention at 
Aba’ala wereda. 

 To retrieve pastoralists’ perception towards rangeland rehabilitation 
and the existing rangeland condition. 

Primary data were collected using questionnaire-based interviews. 
Besides, the selected sites were selected, fenced and seeded with different 
forage seeds. This is in order to compare the effect of reseeding with that of 
natural secondary plant succession. 

The survey indicated a significant change in vegetation composition 
and availability. Nowadays, unpalatable bushes and shrubs are dominating 
most of the grazing lands and these species have less forage value. These 
changes are directly reflected on the productivity potential and livestock 
composition of the study area, which finally affect the livelihood of a 
pastoral community. All the existing situations of range/grazing lands 
favour more browsers (goats and camels) than grazers (cattle and sheep). 
This is because browsers can climb mountains and at the same time use the 
foothills, which are dominated by bushes and small shrubs. 

All of the interviewed pastoralists explained that the condition of all 
grazing lands dramatically changed to a level where it can no more support 
the existing stock. The reason given by pastoralists for the reduction of the 
carrying capacity of the rangelands include: 

 Stock population increase 

 Increase in settlement and associated impacts such as cutting 
trees for construction and high demand for firewood 

 Encroachment of cultivation 

 Lack of attention on the part of government and non-
governmental organisations for improving the grazing lands. 

Among the above listed, encroachment of cultivation into the grazing 
land is the most serious cause for rangeland degradation. 

The pastoral communities regrettably remember the old days for the 
productivity of the rangelands as compared to the present situation. Today, 
the change in rangeland condition is clearly reflected on livestock 
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composition and at the same time on the livelihood of the pastoralists. From 
the pastoralists’ point of view, the following options were suggested to 
reverse the present rangeland condition to its previous situation. As shown 
in Table 3.5, reseeding, enhancing the existing vegetation through area 
closure or reserve grazing and bush control were the major options 
suggested by the pastoralists. 

 

Table 3.5: Pastoralists' recommendation for the improvement  
                    of the rangelands in Aba’ala 

Recommendation Distribution of respondents 

Number Percentage (%) 

Reseeding degraded sites 7 17.5 
Reserve grazing for some 
time (through enclosure) 

13 32.5 

Awareness raising (on 
resource utilisation) 

15 37.5 

Reduction of encroachment 
of crop production on the 
range lands 

5 12.5 

Total 40 100 

 

The major characteristic observed is the degradation of land, soil and 
vegetation attributed to lack of integrated resource and management, 
deforestation and overgrazing. The results are bush encroachment and 
deterioration of bio-diversity. The gradual expansion of cultivation into the 
marginal rangelands and the improper cultivation of wet valleys within the 
rangelands which were once dry season grazing retreats are enhancing the 
rapid degradation of the rangelands proper. Availability of grazing 
resources in the Afar lowlands has been reduced due to the decline of 
rangelands in both, quantity and quality. The shrinkage of grazing areas is 
largely due to the deterioration of the environmental condition (such as 
erosion and gully formation), expansion of cropping fields, and increase in 
human pressure. Collectively, these factors which have contributed to 
rangeland degradation are depriving the lowlands of enormous amounts of 
potential livestock production. 

As shown in Tables 3.6 and 3.7, vegetation inventory and percentage 
cover was estimated before the rainy season and/or reseeding. The number 
of plants found within the sample plot were counted to estimate density, 
while the surface area occupied by each species was used for estimating 
cover. 
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Table 3.6: Percentage cover of plant species before rainy season and/or reseeding 
at Ingola 

Local Name Quadrat (percentage cover) 
1 2 3 4 5 6 7 8 9 10 

Randa 0 0 0 16.8 16.4 19.1 2.6 6.3 4.1 3.9 
Haruguito 0 0 0 0.1 0.1 0.6 0 0 0 0.3 

Sekito 0 0 0 0.7 0 0 0 0 0.4 0.3 
Sekito 0 0 0 0.7 0 0 0 0 0.4 0.3 

Alsahara 0 0 0 0 0.4 0 0 0 0 0 

Durfuta 0 0 0 0 0.5 0 0 0 0 0 

Amharehibak 0 0 0 0  0 0 0 0 0.3 

Hamoka  0 0 0 0  0 0 0 0 0.8 

 

Table 3.6 depicts that grass species, such as Randal (Afar local name) 
dominated the rangelands followed by Harugaito. On the other hand, the 
first three plots (quadrats) were totally bare grounds before the rainy season 
and/or reseeding trial. However, they recovered and have relatively better 
ground cover after the rainy season and/or reseeding trial. In this regard, 
100% of the interviewed respondents recommended that enclosure, as a tool 
of rangeland development should be given an emphasis. Besides, it was 
indicated that grazing reserve should be introduced in the area to get enough 
feed during the dry season and to control the overgrazing of rangelands.  
The pastoral community appreciated and initiated to set aside 
degraded/overgrazed areas as grazing reserve. 
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Table 3.7: Estimated percentage cover of plant species before rainy season and/or 
reseeding trial at Ibidlu village 

Local 
name 

Quadrat (percentage cover) 

1 2 3 4 5 6 7 8 9 10 

Durfuta 0.21 0.78 0.79 3.41 2.13 0.94 
Randa 2.77 0.17 0 2.38 1.44 0 
Segere-iso 0 0 0.67 0 0 0 
Kurfile 0 0 0 0 0 0.57 

  
Table 3.7, shows that the demonstration site found at Ibidlu village was 

almost bare ground before reseeding and/or rainy season. However, grass 
species such as Durfuta (Buffel) and Randa that have high grazing value in 
the area seemed to have been dominant. But now, at the end of the rainy 
season, the ground cover was changed and at the same time woody species 
emerged and showed significant change in size. The pastoralists were 
surprised with what they observed and appreciated the change. In addition 
to the cover differences, grass species that were not present before emerged 
on bare areas within enclosure. The local people rated these grass species as 
having high grazing value.  

The trial depicts that pre-disturbance of denuded land through hoeing 
and/or trampling before re-seeding is very crucial in areas where the 
distribution of rain fall is erratic, inadequate and patchy. This is because 
disturbance increases the percolation of water and aeration, and improves 
soil structure. It can also acquire moisture for some time within the already 
opened furrow, which can increase the germination capacity of different 
seeds. Thus, in Aba’ala wereda where the above environmental conditions 
mostly prevailed two blocks were compared using disturbance and without 
disturbance. As shown in Table 3.8 and 3.9, percentage germination 
capacity was estimated between the two blocks. 

   Table 3.8: Percentage germination capacity of forage seed at Ingola 

Forage 
species 

Estimated germination percentage of seeds (%) 
Disturbed 

block 
Undisturbed block 

Lablab  90 - 
Cow pea 50 - 
Rhodes  25 50 
Mixture 90 Only Rhodes(50) 

  



Diress and Mitiku. Dryland Husbandry Project Activities 47

 Table 3.9: Percentage germination capacity of forage seeds at Ibidlu 

Forage 
species 

Estimated germination percentage of seeds(%) 

 Disturbed 
block

Undisturbed block 

Lablab 75 10 
Cowpea 50 5 
Rhodes 25 30 
Mixed 50 20 

From Table 3.8 and 3.9, it was possible to realise that the germination 
capacity of legume forage seeds such as cowpea and Lablab was very poor 
(almost nil) in the undisturbed plot, whereas it rated from good to excellent 
on disturbed plot. In this regard, it is realised that legume forage seeds are 
not suitable to extensive land reclamation program due to the cost incurred 
for land preparation and need of adequate moisture. But they are very 
important for intensive production system, which is practised on small plots 
of land, and at the same time where the production system has high 
economic return over a short period of time. On the other hand, germination 
capacity of grass seeds such as Rhodes was very good in both cases 
(disturbed and undisturbed block). So they can be used to reclaim or 
rehabilitate extensive rangeland productivity. 

The percentage cover of legume forage species at Ingola in the 
disturbed block was 11.06% (Lablab) and 8.67 % (Cowpea). However, 
there was almost none in the undisturbed block. On the other hand, the 
ground cover of grass species (Rhodes) is relatively similar in both cases 
(Disturbed and undisturbed block). 

The percentage cover of legume forage species at Ibidlu in the disturbed 
block was 9.83% (Lablab) and 8.0 % (Cowpea). On the other hand, the 
percentage cover of grass (Rhodes) is relatively similar in both cases 
(disturbed and undisturbed block).   

In the enclosed area, profuse natural regeneration was observed and 
vegetation cover was found better as compared to the adjacent open area. 
Besides, the study revealed that legume forages were not suitable for 
extensive land reclamation program especially in areas where the 
distribution of rainfall is erratic and its amount is inadequate. The study also 
indicates that the germination capacity of these forage seeds was very poor 
relative to grass seeds. To this end, the findings of this study could serve as 
a pre-requisite for the next action-oriented study. 

A focus on traditional grazing reserve with intervention of reseeding 
programmes will be a viable option for the rehabilitation of the degraded 
rangelands in the study area. To know the various interactions affecting the 
rangelands in northern Afar, a detailed study on landscape change and 
ecological diversity that considers the economic, social and cultural 
particularities of the area needs to be carried out. 
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3.8. Policy Dialogue and Co-operation 

The project has addressed different development and research issues on 
pastoral significance through various training and awareness raising forums 
at different levels. The project encouraged local government institutions and 
others including NGOs to participate in the project activities by organising 
field days, seminars/workshops and brainstorming meetings as well as by 
availing information and research results. The people are becoming aware 
of the importance of community participation for research and 
development. Field days were organised once every year, which attracted 
many people especially to the demonstration site. 

In addition to community gatherings and field days, the project 
activities have been explained to the community by exploiting different 
occasions through the media. The project uses mainly training and seminar 
opening and closing ceremonies to transmit the project activities in the 
media. The information day in November 1999 was also used to explain the 
project approaches to the public in detail through radio and TV. The 
Ethiopian TV was also sponsored by the project for a week to produce a 
programme. Then, a four-week programme was aired in the weekly 
Tigrigna Development Programme. The co-existence between the Tigrian 
highlanders (Christians) and the Afars (Muslims) was featured in this 
programme.  

In an effort to raise the awareness of the project community, a travelling 
seminar was organised for 18 participants (pastoralists, policy makers and 
experts) from the project area in October 1999 for 12 days to the adjacent 
regional state of Tigray where several projects are being implemented. This 
helped to raise the level of awareness of pastoralists in the implementation 
of participatory rural development projects, and to evaluate weak and strong 
points of such projects in a completely different production system, socio-
economic and natural resource base setting. The objectives of this travelling 
seminar were: 

 Introduce the challenges and opportunities in different agro-
ecologies and farming systems. 

 Introduce the concept and practice of natural resource management 
and the role of different actors. 

 Share experience with communities where similar projects are 
being implemented. 

Participants promised not only to share the experiences they gained 
from the visit with other members of their community but also to actively 
participate in future in similar activities in their respective areas. They used 
the DHP field day to share what they have gained with the community. 

An important component of DHP-Ethiopia’s activities is attending and 
organising research workshops for the exchange of ideas and views on key 
issues of research and development in drylands with particular emphasis on 
pastoral and agro-pastoral areas.  
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To this effect, a national workshop was organised by DHP-Ethiopia 
from 16-18 December 1998 at Mekelle University College to exchange 
ideas and share experiences with each other. The overall aim of the 
workshop was to bring together a wide range of professionals involved in 
research, development, extension, training and planning to: 

 Exchange views and share experiences. 

 Discuss various research and development concerns and provide a 
background on participatory action research and development in 
pastoral and agro-pastoral areas. 

 Facilitate collaboration and co-operation.  

The overall workshop theme was “Challenges and opportunities for 
research and development in pastoral and agro-pastoral areas”. The 
following main topics were selected to allow contributors and discussion 
groups to focus on: 

 Trends of resource use in pastoral and agro-pastoral areas. 

 Development interventions and implications on pastoral production 
systems. 

 Animal health and ethno-veterinary practices. 

The workshop was attended by more than 50 participants from more 
than 30 governmental and non-governmental organisations. Fifteen research 
papers relevant to the workshop theme were presented.  

In this workshop, “A Network on Research and Development in 
Pastoral and Agro-pastoral Areas of Ethiopia” was created to facilitate the 
establishment of a “Pastoral Institute in Ethiopia'' and serve as a forum for 
discussion. 

The overall output of the workshop was published in May 1999 in a 
proceeding that reviewed the status of knowledge among researchers and 
development workers and participation of local communities in research 
and development (Diress and Mitiku, 1999). The output of this workshop 
encouraged others, especially policy makers and researchers to rethink what 
they are doing. For instance, based on the recommendations of this 
workshop the dryland research directorate of the Ethiopian Agricultural 
Research Organisation (EARO) drafted a research strategy for pastoral and 
agro-pastoral areas of Ethiopia.  

A two day workshop has been also conducted from 18-19 November 
2000 in Aba’ala under the theme “Gender Issues, Conflict and Resource 
Management” in the context of pastoral indigenous institutions. More than 
80 people participated in this workshop from GOs , NGOs and pastoralists. 
Five scientific papers were presented. In addition, four Afar pastoral elders 
presented their experiences on three major topics (conflict management, 
gender issues and resource management).  
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During the workshop discussion the participants made the following 
observations from the project area: 

 Studies conducted by the project and efforts made in the 
demonstration trial are very useful for alleviating some of the 
problems of increasing agricultural productivity. 

 Water harvesting practices in Shugala and other rivers are benefiting 
the community by increasing yield and reducing the labour spent for 
diversion works every year. 

 The project undertakes its activities by involving the community and 
seeks solutions together with the people.  

 The initiatives taken to involve women in development is very 
encouraging 

 The project showed signs of change in Aba’ala, and people 
recommended to extend the project to other Weredas/Districts. 

 People are willing to co-operate in every aspect of the project 
activities 

 As far as conflict resolution is concerned, there is a strong traditional 
institution still working. Once elders say ‘fatha’ (last decision 
statement), all members of the community respect it. 

 Afar ‘ada’ is very instrumental in peace making and the government 
is planning to support the system by merging it with the formal 
government structure.  

 Participants suggested that water development, rehabilitation of 
grazing land, health for both livestock and humans should be 
prioritised while planning development.  

 The paravet service is very useful for the community and they asked 
for the training of additional paravets. 

 



4. IMPACTS AND SUSTAINABILITY OF DRYLAND 
HUSBANDRY PROJECT  ETHIOPIA 

    Mamusha Lemma and Bedru Babulo 

 

4.1. Introduction 

This report presents the result of impact assessment of Dryland 
Husbandry Project (DHP)-Ethiopia. Field visits and discussions with 
key informants were used to collect primary information on the 
impacts and sustainability of the project.  

The information contained in this report is the result of a review of 
project documents and data collected during 12 days field visit to the 
project area. The objectives of the impact assessment were to look at the 
activities accomplished and assess the extent to which the changes brought 
about by the project have improved the life of the target community. 

Beneficiaries, local leaders, wereda and zonal administrators, local 
steering committee members, agricultural and health experts, trainees and 
project staff have been interviewed in groups and individuals using semi-
structured questions.    

The efforts made by the project and local administrators to involve the 
target communities and mobilise local resources, the friendly working 
relationship demonstrated in the course of project planning and 
implementation have all been very impressive and useful. There has been 
active and genuine participation by the beneficiary community resulting in a 
strong sense of ownership of the development process. 

The project has made appreciable efforts to ensure gender participation. 
Women’s involvement in the project has been significantly high and 
provided opportunities and capacities for increased food and income 
generation.    

The project provided households with opportunity to increase 
production through efficiently using floodwater, food and income sources 
through the introduction of fruit and vegetable crops. The attitude of the 
people on production and consumption of fruits and vegetables has changed 
significantly.  

Aba’ala wereda is a place where one can see an example of integrated 
development intervention successfully implemented. The high commitment 
and sense of ownership of the community as well as the knowledge and 
experience gained at local level guarantee the sustainability of the project.  
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4.2. Objectives and methodology of the impact assessment 

4.2.1 Objectives 

 To look into how the project addressed the issues of 
community and gender participation and institutional 
capacity building  

 To assess the extent to which changes brought about by the 
project have improved the life of the target community 

 To assess the extent to which the project appears to be cost 
effective and sustainable 

 To identify lessons learnt from the project    

4.2.2. Methodology  

 Review of project proposal, progress and evaluation reports 

 Discussion with Project Manager on the design and objective of 
the impact assessment 

 Field observation of the implemented activities, the quality of 
the work and the techniques employed   

 Different socio-economic groups of beneficiary communities 
were asked to analyse the impacts of the project by assessing the 
prevailing conditions of the project area before and after the 
implementation of the project. The assessment of conditions 
before and after implementation was then discussed for any 
demonstrated changes and differences.  

 Focus group and key informant discussions were held with 
beneficiary communities, local leaders, wereda and zonal 
administrators, wereda agricultural experts, wereda health and 
education office experts, traditional birth attendants, paravets 
and local and national steering committee members 

 Debriefing meeting with wereda administrators, community 
leaders and project manager and national co-ordinator on the 
preliminary findings of the impact assessment and impressions 
of the team.   

4.3. Findings of the impact assessment  

4.3.1 Targeting of beneficiaries  

The Dryland Husbandry Project (DHP)-Ethiopia works in Aba’ala wereda 
of zone two of Afar Regional State. The wereda was selected due to its 
proximity to Mekelle University, the leading institution, and lack of 
previous development interventions (Mituku H., Tegegne T., Alemayehu 
A., Diress T. and Merha Z. 1999). It has 11 kebeles (the lowest 
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administrative units). The project conducts action-oriented research and 
baseline studies in 11 kebeles, development activities (water harvesting and 
demonstration trials) in 6 Kebeles, of which three kebeles (Wuhdet, 
Wakrigubi and Hidmo) are direct beneficiaries of fruit and vegetable 
demonstration trials due to their access to irrigation water. The training 
activities of the project have been conducted at zonal level, which includes 
7 weredas (Diress Tsegaye. 2000).   

4.3.2 Community participation  

One of the key strategies of the project is to ensure active participation of 
beneficiary communities in project design, implementation and evaluation 
with the aim of achieving community empowerment and sustainability of 
project impacts in the long-term. This participation of beneficiary 
communities in project implementation has exposed the community to a 
learning process, which empowered them to make an informed decision 
about their community problems. The community has participated actively 
in the project in information generation, implementation and evaluation of 
the project.  

At the outset of the project, consultation was made with regional 
authorities, which led to the signing of Memorandum of Understanding 
with the Bureau of Planning and Economic Development of Afar Regional 
State, outlining the division of responsibility and manner of project 
implementation (OSSREA. 1998). Close consultation was also made at the 
local level with beneficiary communities and local leaders. The project was 
flexible enough to respond to local needs and priorities. This helped the 
project to gain community confidence and acceptance.  

Discussion with Ato Ali Hanferi, Wereda Council Economic 
Development and Social Affairs Head revealed that community 
participation has been the major essence of the project. There have been 
frequent consultations with local leaders and communities on the objectives 
of the project and the needs of the community. The local leaders have 
facilitated discussions with local communities. Ato Ali explained that the 
project established a platform to carry out locally responsive development 
interventions.  

4.3.3 Gender issues 

The gender participation in the implementation and management of the 
project is genuine and high. Minawara Mohammed, Head of the Women 
Affairs of the Zone, explained that the project has done considerably in 
terms of bringing about change and lays the foundation for continued 
change process in the socio-economic status of Afar women. She further 
explained that there are observed changes in attitudes and diversity of 
innovative and awareness building among Afar women. They have now 
learned how to use their resources economically and engage themselves in 
small-scale economic activities.    
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One of the major factors contributing to the widespread rural poverty in 
the area is lack of knowledge and skills in various sources of income and 
lack of diversification of the sources of income. In places like Afar where 
women have been barred from income generating activities due to socio-
cultural influences, training on income generation and business activities to 
rural women is an eye-opener. The importance of such training is not only 
to enhance the women’s capacity to generate income but also to develop 
and inculcate business attitude in the minds of the women. It also has a 
positive spill over effect on those women who didn’t take the training in 
that many became interested in and joined the credit scheme, which was 
implemented by Afar Integrated Pastoral Development Project (AIPDP).   

The project has empowered women through a holistic approach of 
economic intervention, awareness building, training and income earning 
activities. Women have been trained in garden production, savings and 
credit, family planning and income earning activities.  

They have benefited from the skill development and credit scheme. 
Some women bought goats, constructed houses for renting and shop and 
started trading in different commodities. This has been evident during visit 
to and discussion with women beneficiaries. W/ro Amlesu Hadush, one of 
the women beneficiaries, explained that the credit scheme has enabled 
many women to improve their livelihood. She has been making her living 
on baking bread. With the credit she received, she has improved the 
efficiency of the baking and gained considerable income. She has built a 
new house for shop. Her plan is to shift from baking bread to shop keeping. 
She said that this transition is both profitable and good for her health.    

The principal impact of the training on income generation and credit 
scheme is the unprecedented behavioural and attitudinal change of the Afar 
women towards becoming entrepreneurs. In Afar culture and tradition, 
women are supposed to serve the men and to carry out a number of 
household activities including the construction of residential houses. They 
are not allowed to participate in any public events, entrepreneurial and 
income generating activities. In Aba’ala wereda where the project operates, 
cultural and traditional influences are gradually reduced as a result of the 
opening up of opportunities for economic activities. Women are now 
engaged in various business undertakings (mainly petty trading) and other 
income generation activities.   

Another activity of the project, which has impacted the life of women, 
is the demonstration site, which integrates research, training and extension 
activities. In the course of the impact assessment, it was evident that women 
have actively participated in and benefited from the demonstration trials of 
fruit and vegetable crops. They have started growing vegetable crops on 
their farms.    

The project has made appreciable efforts to ensure gender participation. 
Women’s involvement in the project has been significantly high and 
provides opportunities and capacities for increased food and income 
generation.   
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4.3.4 Local capacity building   

Economic theorists in the 1950s and 1960s viewed the process of 
development as a series of successive stages of economic growth (rise in 
per capita) and emphasised physical capital formation as the major 
determinant of economic growth.  

Of late, however, economists argue that it is the human resources of a 
nation, not its physical resources or its natural resources alone, which 
ultimately determine the character and pace of its economic and social 
development.  

In line with the arguments for human capital formation as the key 
element in any development endeavour, one of the main areas of 
intervention of the Dryland Husbandry Project (DHP) - Ethiopia is building 
the human and institutional capacities in Aba’ala wereda through training, 
exchange visits, demonstration trails, action-oriented research and other 
types of interventions. Since its start (May 1996), the project has been 
conducting grassroots level training on various social and economic issues 
pertinent to the wereda and crucial for sustainable development.  

One of the most important capacities created in the local community is 
the acquisition of knowledge, skills and experience in management 
practices of fruits and vegetables, management of irrigation water and 
ponds. Participatory demonstration and training has enabled the 
beneficiaries to adapt and spread technologies and skills among the local 
community. Vegetables, forage and fruits have been introduced and 
integrated into the local farming system. The project has given training for 
development workers in pastoral extension and development in project and 
financial management, traditional birth attendance, income generation and 
paravets.   

Paravets training  

As a pastoral and agro-pastoral community, animal husbandry is the major 
economic activity in Aba’ala. However, the health condition of animals is 
very poor because of weak veterinary services in the area.     

In such a situation, the contribution of locally trained paravets in the 
delivery of animal health services is very high. The trainees are selected 
from and by the local community. They know the real local problems, the 
time of disease occurrence, the socio-economic and cultural situation of the 
area and speak the local language. They have indigenous knowledge of 
animal health treatment. It is with this background that the DHP-Ethiopia 
has taken the initiative to train Community Animal Health Workers 
(CAHWs) to tackle the persistent livestock health problems in pastoral 
areas.  

It has clearly come out during the group discussion with beneficiaries 
that the paravets are serving the community very well. They are more 
accessible and accountable, and respond quickly in time of need. The 
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people expressed that the efforts of the paravets were considerable in 
reducing animal mortality.   

Discussion with a group of paravets revealed that the training has built 
their capacity to serve their communities better. When they are informed 
that there is a sick animal, they respond quickly. This has also been 
confirmed during discussion with beneficiaries. When the problem is 
beyond their capacity, they report to Zone Two Department of Agriculture 
and Aba’ala Wereda Economic Development and Social Affairs Office. 
Following the training, the paravets are provided with medical equipments 
and drugs.   

When asked about the major challenges they faced in their work, they 
have stressed that there is a weak technical and material support from the 
Wereda Office of Agriculture. There is a limited supply of drugs and repair 
of equipment. They are also a few in numbers that the demand is too much 
on their services. Likewise the weak control over the supply and purchase 
of expired drugs has created problem on their work. They explained that 
some pastoralists believe that they are there to exploit them by selling them 
expensive drugs as compared to drugs in the open market. There is also a 
high rate of default for the service. Some people are not paying on time and 
still others pay in kind.  

In response to some of these challenges, the paravets have established 
close relationship and co-operation among themselves. They assist each 
other, share experiences and materials. They have expressed their problem 
of travelling long distance to buy drugs from Mekelle. They have suggested 
establishing a health post and co-operative drug stores.   

Traditional birth attendants training 

Given the limited access of people to health services, the training of 
traditional birth attendants is very important to make health services 
accessible to the poor. The people select the trainees according to previous 
experience and social relationship. The trainees receive training in pre- and 
post-natal care, advice to pregnant mothers and delivery practices. They are 
provided with basic delivery equipment.   

When asked about the impact of the training on their knowledge and 
skills, they explained that before the training they were working on the 
basis of practical experience and trial and error and did not give attention to 
safety while giving service, and were using the same equipment for 
different mothers.  

The traditional birth attendants explained that the training has enabled 
them to serve the community better at their maximum capacity. This was 
also confirmed during discussions with beneficiary groups on their services. 
However, they feel that the work is too much and demands them 
considerable time and energy. They requested that the Health Department 
should provide them with technical and material support, should follow up 
their activities and provide them with refresher course. At the moment, they 
are working on the basis of interest. They explained that there is no 
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incentive for them to render such services except some that offer goat hides 
and small gifts from the services they receive. 

Pastoral-oriented extension and development training  

Previous extension activities did not consider the need for periodic training 
and skill upgrading of extension agents. Many of the extension agents in the 
wereda have educational background in highland-oriented extension 
approaches and strategies. The project has given training for development 
agents to introduce recent pastoral extension concepts and approaches and 
strengthen pastoral extension efforts in the wereda. This training enabled 
them to apply extension methods that are relevant to pastoral situations.      

Income generation and credit management training for women 

In Afar culture, women are not commonly engaged in income generating 
activities. This has affected the socio-economic status of women and food 
security of households. In response to this situation, the project has given 
training in income generation and credit management for Afar women. The 
training has helped participating women to increase their awareness and 
identify possible income generation activities.   

4.3.5 Documentation and publication  

One of the objectives of the project is to conduct action-oriented research to 
understand the problems and challenges of the project area. The outcomes 
of the studies have been used for policy dialogue, co-operation with other 
development organisations, capacity building training and workshops and 
for planning project activities.  

The local government has used research results to develop proposals 
and development strategies. The Zonal Department of Agriculture has used 
paravet and pastoral extension manuals for training. The publications of the 
project also serve as input to course material development and improvement 
at Mekelle University.   

The project has worked with the media to document project activities 
and impacts and creates public awareness about pastoral development 
issues. The Ethiopian Television was sponsored to document and feature 
programs on the co-existence of Tigrian Christians and Afar Muslims and 
on salt caravan in Afar.   

The research outputs, publications and documentation are used to 
address pastoral issues through various training, policy dialogue and 
workshops at various levels. 

4.3.6 Socio-economic impacts  

Due to the historical background of the wereda, the project is at large the 
first of its kind and an eye opener for the local people. The technologies 
introduced are locally relevant, beneficial and spread quickly among the 
local community. The people described the impact of the project by 
contrasting ‘drought and rain’ and ‘candle and electricity’ where rain and 
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electricity signify the impact of the project and drought and candle signify 
the situation of the people before the project.  

The demonstration trials and grassroots level training are the engines of 
the major changes that have been brought about by the project. Before the 
establishment of the site, the area has been bare, unproductive and 
wasteland. Various fruits, forage crops, trees, forage, vegetables, and maize 
and sorghum transplanting have been tried in the demonstration site, as the 
most important and remarkable activities of the project. This has 
encouraged wide scale adoption and experimentation with fruit and 
vegetable crops in the wereda.  

The benefits gained are remarkable. Before the project, the community 
did not have any knowledge or experience with fruit and vegetable 
production. The attitude of the people on production and consumption of 
vegetables and fruits has changed significantly. The beneficiaries have 
started producing fruits and vegetables for food and income. They supply to 
markets including Mekelle. Before the project, fruits were coming from 
Mekelle and juice houses were unknown. Now Aba’ala market is supplied 
with local production and juice houses are open. Sheki Ibrahim who is 
benefiting from the demonstration site expressed that his family’s living 
condition has considerably improved. The socio-psychological satisfaction 
of growing fruits at backyards is by far the most important benefit to the 
people. The family is actively engaged in the management of fruits; family 
members make juice for sale and household consumption. They said that 
nothing is wasted and they use the byproduct of fruits such as the skin of 
papaya as chicken feed, opening up new initiative and opportunity for 
poultry production. The beneficiaries expressed that there is considerable 
improvement in health, clothing, education and housing conditions. The 
dietary habit of the people has changed. The people have the perception that 
regular consumption of fruits and vegetables has a positive effect on the 
health status of the community. The people are now ‘self-sufficient’ and 
proud. The socio-cultural impact of fruit production is that it increases 
social relationship among people in that they always have something to 
offer friends and guests. 

The main challenges are, however, water shortage, presence of 
porcupines, birds, and termites that need to be controlled. At the moment 
there is more demand from the people for new types of training on 
management practices, especially orange grafting and experience sharing 
visits.  

Fruit and vegetable production has become the common activity of the 
people in Aba’ala. Many people are taking new initiatives and experiment 
with new management practices. For example, from a 20m x 25m(500m2) 
plot of land, Ato Redai Teka planted tomato, green pepper and onion three 
times a year using irrigation. Excluding what he used for home 
consumption and gifts to relatives and friends throughout the year, his net 
sale in a period was 2,000.00 Birr, which implies that his annual sales 
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income was about 6,000.00 Birr. He is also producing papaya, which is 
mainly used for own consumption.  

Ato Fitsum Tsegay and Ato Desalegne G/Hiwot each cultivate 500m2 
plot of land and produce three times a year using irrigation. In each period 
they are generating an average sales income of Birr 1,500.00 from tomato 
and green pepper. Ato Fitsum further said that this is an unprecedented 
income for him in the sense that he couldn’t generate such an income even 
from large holding of land he had cultivated so far. 

According to the interviewed beneficiaries and personal observation of 
the project area, each household has at least one or two varieties of 
vegetables and/or fruits in its home garden. This is a remarkable 
improvement in comparison to the situation before the project. 

The people feel that there is a micro-climatic change due to the 
introduction of fruit trees. They have planted fruit trees both as shades and 
sources of food and income. They expressed that the greening nature of the 
area, getting shades for human beings is just like eating good food, a big 
change in the socio-psychological life of the people and micro-climatic 
condition.    

4.3.7 Environmental impacts  

Constructing floodwater diversion structures has been one of the activities 
of the project. This activity has been successfully carried out with the 
participation of the local community. The project has discussed with the 
people and built on their knowledge and practices. The beneficiaries 
interviewed explained that before the project intervention, they have been 
trying to divert the flooding using locally available materials and labor and 
this was not effective as the flood takes the materials away easily. They 
explained that the impossible is now possible with the project and that a 
large size of farmland, which was not farmed because of lack of water, is 
put under cultivation.  

With the project intervention, erosion problems are controlled and the 
people are able to use the water. Before this intervention, a great amount of 
floodwater was wasted.  

The beneficiary communities have appreciated the construction of 
ponds by the Afar Integrated Pastoral Development Project (AIPDP), a 
project that works closely with DHP-Ethiopia. They have, however, 
expressed concerns that unless pond construction is expanded to 
neighbouring communities, conflicts over water for livestock drinking and 
environmental degradation due to animal tramping might occur in the area.   

The green coverage of the area is remarkably increasing. Tertiary 
irrigation canals are spread throughout Aba’ala town. Management 
practices of canals are currently poor and can cause water wastage. 
Moreover, together with the green coverage, it can create favourable 
environment for mosquito breeding. This may have potential health impact 
in the near future.  
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4.3.8 Project integration and sector collaboration 

The project has played its role as a means of creating opportunities and 
building internal capacities and sector collaboration. Its activities are 
integrated and address the demands of the community in a holistic way. It 
has made institutional collaboration with local institutions. It has worked 
closely with the Office of Agriculture, Health Department, Education 
Department and wereda administrators. Many of the key local organisations 
are represented in the Steering Committee of the project. This has enabled 
local institutions to build their decision-making capacities and learn 
processes of understanding local community problems and mobilising 
people and working with them.  

The activities of the project in the areas of flood water diversion, roof 
water harvesting structures in schools, demonstration site, paravets training, 
traditional birth attendants training and credit schemes for women are well 
integrated. There is close collaboration and integration of activities with the 
Afar Integrated Pastoral Development Project (AIPDP), which has taken 
further many of the research recommendations and initiatives of the project. 
DHP has provided baseline information and priority needs of the 
community so that other projects can work cost effectively. In this regard, 
the project has been very instrumental in voicing the development 
challenges of the area and linking the community with potential 
development partners.   

4.3.9 Effectiveness and efficiency  

The effectiveness of the project can be judged by considering whether its 
objectives are achieved or not. Likewise, an activity is said to be efficient if 
the maximum possible output is obtained from a given amount of resources 
(maximisation of output) or a predetermined output is generated at a 
minimum cost (cost minimisation).  

Looking at the DHP-Ethiopia from both effectiveness and efficiency 
points of view, it was effective as well as efficient. All the objectives set by 
the project have been achieved. The principal objective of the project is 
promoting a secure livelihood for pastoralist and agro-pastoralist 
communities through the creation of an enabling environment has been 
achieved. Through the various activities of the project (such as grassroots 
training, participatory and action-oriented research, demonstration trails, 
policy dialogue and lobbying), attitudinal changes, local capacities, sector 
integration and institutional set-up for sustainable development have been 
created in the project area.  

Assessing the efficiency of the project, the resources committed in the 
project have been utilised so efficiently that with very low financial and 
other resources the maximum possible results have been obtained. The 
project has undertaken its activities in a cost-effective manner by using the 
financial resources prudently and mobilising locally available resources and 
local labour.  
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Even though the overall socio-economic impacts of the project cannot 
be fully measured in terms of monetary values, the socio-cultural and 
attitudinal changes and local capacities created which can be explained in 
terms of shadow prices, indicate that the project has been implemented cost-
effectively and efficiently. From discussions with different informants and 
observations of the outcomes of the interventions, it can be said that the 
project has brought about significant changes with efficient utilisation of 
limited financial resources.  

4.3.10 Institutional impacts 

The most important impact of the project is the attitudinal change effected 
on the thinking of the local people and administrators. The attitude has 
changed from paternalistic, top-down aid flow to that of self-reliant 
development. Local administrators and experts have been sensitised and 
moved to take initiatives to exploit existing opportunities. There have been 
observed changes in awareness and motivation of local leaders to mobilise 
people for development activities. There is significant improvement in 
planning, implementation and reporting of development activities and 
governance in the Zone.      

There is also a remarkable attitudinal change in the community. 
Previously ethnic factions have been major challenges. Over time, through 
working and benefiting together, there is an increased sense of community 
feeling and belongingness. This has been observed in the selection process 
of paravets for training. In this selection process, the concern was 
community service. The community has become increasingly willing to co-
operate and share costs in terms of local resources and labour. 

The project has been a lobbying platform for overall improvement of 
the livelihood of the people. It has been instrumental in the provision of 
water and electricity services by demonstrating the process of change and 
creating pressure for change. The project has witnessed the changes in the 
area.   

The outputs of the project have impacts on Mekelle University in terms 
of development of course materials and opportunity for research. The 
project area is used as research site for the university and as destination for 
field visits for workshop participants, policy makers, and donors. A national 
workshop on ‘Gender, Resource and Conflict Management’ has been held 
in Aba’ala from 18-19 November 2000. The objective of this workshop was 
to share experiences with local leaders, researchers and local communities 
to have clear understanding of natural resource and conflict management 
and gender issues in pastoral areas. It has given the area visibility, and 
created an enabling environment to attract development institutions to work 
in the area.  

The use of paravets as outlets of livestock health service, the 
establishment of health posts and the use of the manuals for training 
programs, the incorporation of traditional birth attendants to solve the 
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health problems of expectant mothers are some examples of institutional 
and policy changes in the zone.    

The project has established institutional linkages with Hope for the 
Horn, an NGO that works in Somalia region to scale up its experiences. It 
has also worked with PANOS Ethiopia in Afar in the transmission of radio 
programs and Ethiopian Television in producing and featuring documentary 
films on natural resources conservation and salt trade. The use of the mass 
media has been very effective in influencing policy makers, experts and 
communities in the region and outside the region. 

The project has influenced organisations working in pastoral areas 
through exchange visits, publications and workshops. The idea of a pastoral 
network in Ethiopia was born as a result of a national workshop organised 
by the project on ‘Experiences and Challenges in Pastoral and Agro-
pastoral Research and Development’ in Mekelle. The network was 
established to lobby on pastoral issues. This network and the scaling up of 
the experiences and lessons of the project have positively influenced the 
Ethiopian Agricultural Research Organisation (EARO) to prepare Pastoral 
Research Direction and organise workshop on this issue. The network has 
developed into Pastoral Forum, which was led by PANOS Ethiopia. Efforts 
have been made to involve pastoral representatives from the parliament in 
the Forum to build their advocacy capacity on pastoral issues in the 
parliament. The adoption and use of the word ‘arbito ader’ was one of the 
impacts of this effort. It means ‘people who make their living on rearing 
livestock’. The word, used previously, was 'zelan' that has a derogative 
connotation. Owing to these attitudinal changes and increasing awareness, a 
Standing Committee for Pastoral Affairs was constituted within the 
parliament (Diress, personal communication). 

4.3.11 Sustainability  

Discussions with beneficiaries, zonal and wereda administrators, local 
leaders, agricultural experts, development agents and trainees have shown 
that the project has developed people-centred working approaches with the 
active consultation and involvement of local leaders and communities. The 
high commitment and sense of ownership of the community, the 
tremendous knowledge and experience gained so far by the community, 
leaders and experts require no better indictor of the sustainability of the 
project activities.   

Some of the systems, which are in place to ensure the sustainability of 
the project, are:  

- The introduced fruit and vegetable crops are highly 
acceptable and management skills are continuing to spread 
among the community. The people are no more dependent 
on the project for the supply of seedlings. They start raising 
seedlings and adapting new species. 



 Mamusha and Bedru. Impacts and Sustainability of DHP  Ethiopia 63

- The project has created local institutional capacity and 
shown the way forward in doing similar project activities.    

- There is strong integration and collaboration with local 
organisations and other projects in the area. The project 
works closely with, and builds the capacity of experts and 
development agents of the Department of Agriculture. They 
are now in a position to guide livestock, extension, water 
harvesting and natural resources management in the area. 
They will provide continuous training and advice for the 
community in fruit and vegetable production, sorghum 
transplanting and paravets services. 

- As a phasing out strategy, the project attracted NGOs and 
created capacities within zonal institutions to take up 
development issues for funding.   

- The outcomes of the studies and publications have 
encouraged the regional government in designing 
development strategies and attracted other NGOs to be 
involved in development activities.  

- The project has established resource centre at Aba’ala to 
enable experts to have easy access to the project 
information and other related resources. This gives the 
community and local administrators a sense of ownership 
of the information and the project documents. This will also 
encourage other organisations to provide similar resources 
and increase the bargaining power of the local leaders in 
the ownership of any information generated in the area.  

4.4 Lessons learnt 

The efforts made by the project to mobilise the community, to closely work 
with local administrators and institutions and the partnership-working 
atmosphere demonstrated in the course of the planning and implementation 
of the project are useful in the learning process. There has been active and 
genuine participation by the beneficiary community and local leaders 
resulting in visible and lasting changes and a strong sense of ownership of 
the project.  

Involving those concerned and getting their consent and acceptance is 
the key feature of the development strategy of the project.    

The Dryland Husbandry Project has provided a useful learning-by-
doing opportunity for the community, local leaders and other organisations. 
The project has strengthened the capacity of communities and local leaders. 

The integration of the project with local organisations and the overall 
institutional capacity building at the community level are good examples of 
an integrated development intervention. 
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Community participation is at the root of the project. The project is an 
innovation by its nature in the project area. The willingness, openness, 
commitment and co-operation of the local community are the major 
resource of the project. The beneficiary communities are willing to try out 
and experiment with new ways of doing things. Many of the activities at the 
demonstration trial such as fruit production and vegetable growing are 
expanding and more people are getting involved. They have developed new 
skills. The communities are not dependent on the project for seedlings. The 
farmers themselves have introduced many more new species.     

The lack of donor rigidity has enabled the project to be flexible in 
management, learn from its actions and learn from the people. The regional 
office, OSSREA, has provided support and Mekelle University has 
established enabling working relationships with local organisations.  

There is attitudinal change on the part of experts about the nature of 
pastoral community.  

4.5 Conclusion and recommendations 

4.5.1 Conclusion 

Looking at the commitment, enthusiasm and confidence of the local 
community, it can be said that the Dryland Husbandry Project has met its 
objectives effectively. It has brought about significant changes in the life of 
the beneficiary community. The project has enabled beneficiaries to 
increase and diversify their production and increase their capacity to deal 
with their problems.   

Community participation ensures that project activities address local 
needs and builds local capacity. This has resulted in a community asset of 
decision-making. The community has a good understanding of the value of 
the project. 

The training given to paravets, traditional birth attendants and women 
on income generation have proved to be effective. The encouraging results 
of the training can be seen from the perceptions of beneficiaries on the 
services of paravets and traditional birth attendants.  

The demonstration site has encouraged farmers' experimentation with 
various fruits and vegetables, forage, maize and sorghum transplanting. The 
introduction of new crop species has gained encouraging acceptance. The 
beneficiaries describe the project as the first of its kind and an eye-opener.  

Even though the overall socio-economic impacts of the project cannot 
be fully measured in terms of monetary values, the socio-cultural and 
attitudinal changes and local capacities created which can be explained in 
terms of shadow prices, indicate that the project has been implemented cost-
effectively and efficiently. 
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4.5.2 Recommendations 

In order to increase the sustainability of the project, the following issues 
need further attention during the phasing out of the project, in no order of 
importance.  

Support to the Wereda and Zone Women’s Affairs Office  

During the course of the impact assessment, it has been clear that the 
wereda and Zonal Women’s Affairs Offices are doing encouraging work in 
gender awareness building in the community. It is very imperative to 
provide continued support (material, technical, training and experience 
sharing visits) to increase their outreach programs (training and awareness 
creation). 

Follow up training in grafting skills 

The knowledge and skills of seedling raising and adaptation of fruit and 
vegetable crops is spreading in the community. However, there is a gap of 
knowledge and skills in grafting citrus fruits such as oranges. It is thus 
important to provide follow up training and arrange exchange visits to other 
fruit growing centres. 

Regular monitoring of mosquito hazards 

It has been observed that with the expansion of small-scale irrigation 
activities in Aba’ala town, poor management of farm canals leads to water 
wastage and greening of the area. This may provide breeding environment 
for mosquitoes. Currently, the problem is not reported. But it is always 
sound to regularly monitor malaria hazards and to take preventive 
measures. In this regard, the Department of Health needs to be aware of the 
consequences of such health impacts.  

Organising paravets into co-operatives 

During discussion with paravets on their services, it was understood that the 
paravets faced problems of purchase of drugs and poor technical and 
material supports from the Wereda Office of Agriculture. It was also made 
clear that they have already taken some initiatives to support each other and 
share drugs and materials. This is a very good entry point towards 
establishing co-operative drug stores. This institutional intervention will 
have several benefits to the community. The AIPDP is in the process of 
effecting this institutional intervention. The involvement of experts from the 
Bureau of Co-operative Promotion and Development of Afar Regional State 
will be very important to ensure the sustainability of this intervention. 
Similar activities for the credit scheme of women are also important.    

Green projects in schools 

One of the activities of the project is to investigate ways of putting up roof 
water harvesting structures in schools with the aim of demonstrating and 
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lobbying with the Zone Department of Education to follow similar 
approaches for the newly constructed schools. This is a very innovative 
activity and addresses the major problems of school children. During the 
field visit, gardening activities such as planting fruit trees were not 
observed. The most successful and impacting activity of the project is the 
introduction of fruit and vegetables. Schools are strategic places to 
disseminate the technology and reach many communities. This lack of 
introduction and expansion of fruit production to schools with roof water 
harvesting structures is a major flaw, which the project has to address. Such 
initiative will have several advantages: expansion of project activity, 
supporting practical-oriented primary schools and improving the food 
security of communities.     

Though there are reported initiatives in other schools, the Department 
of Education has to play an active role in strengthening schools to take 
advantage of roof water-harvesting structures, to introduce fruit production, 
and support the educational system practically.    

Technical support from the Wereda Office of Agriculture  

Fruit and vegetable production is considerably expanding in the community. 
The people are also introducing new species themselves. However, they 
need technical support and advice on the management practices of various 
crops. The Wereda Office of Agriculture has to ensure provision of services 
and its capacity has to be strengthened in this regard. At the moment, its 
services do not seem satisfactory according to the perceptions of the 
community. There are encouraging initiatives taken by the people to 
diversify their activities and improve their livelihood.  

Stakeholder workshop 

As a phasing out strategy, it will be advisable for the project to hold 
stakeholder workshop in order to share impacts and lessons of the project 
and arrange mechanisms for the handing over of the project in a sustainable 
way.  

Focus on rangeland management 

Though one of the objectives of the project, little has been done so far in 
rangeland management due to lack of baseline information. Thus, the 
project has been focusing on monitoring rangeland conditions and 
identification of problems. There is a need for the project to focus more on 
rangeland management or attract other NGOs to work on rangeland 
management.  
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PART TWO 
 
TECHNICAL PAPERS 
 
 
5. ASSESSMENT OF RANGELAND CONDITION 

AND LIVESTOCK MOBILITY PATTERN IN 
ABA’ALA WEREDA, NORTH AFAR: FIELD 
SURVEY AND APPLICATION OF GEOGRAPHIC 
INFORMATION SYSTEMS  
 

Diress Tsegaye, Mitiku Haile, Fikru Yifter and Lulseged Tamene 
 
1. Introduction 

The rangelands of Ethiopia support more than five million people and are 
the main source of livestock and livestock products in the country. The Afar 
Region is situated in the northeastern rangelands of Ethiopia and the 
livelihoods of the Afars in these extensive rangelands are mainly dependent 
on livestock production. Aba’ala wereda (the study area) is situated in the 
northern part of the region. In this area both pastoral and agro-pastoral 
production systems are practiced. However, there is lack of information on 
the production potential and the rangeland resource base as a whole. To 
provide relevant and necessary services to pastoralists and agro-pastoralists 
by the government or other organizations, much more information is needed 
about their resources, lifestyle, socio-economic conditions, and natural 
environment. Although people in the study area claim that there are feed 
and water shortages for their animals during the dry season, there is no 
empirical data on the rangeland resources to support such claims. Since the 
livelihood of the pastoralists and agro-pastoralists is highly dependent on 
selling and using their livestock and products, grazing lands and water are 
very vital to them. It is necessary to assess the rangeland condition, water 
distribution, and their mobility pattern to understand why they fail.  

Assessment of conditions of resources and monitoring their status over 
time could be achieved through the use of good information base 
comprising of research reports, census, maps, aerial photographs and/or 
satellite images. Good information base is a basis for understanding the 
overall pastoral system and facilitates an easy modeling of various scenarios 
for analyzing different pastoral development pathways. In this study an 
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attempt has been made to use GIS to produce maps of rangeland conditions, 
watering points and livestock mobility pattern collected using maps, aerial 
photographs, field surveys and GPS. Nowadays, it is possible to store huge 
amount of layers of data, retrieve them at will, combine and analyze such 
data with other data and produce an output in the form of maps, tables and 
reports, or both.  

In this study, field survey and interview questions were used to assess 
the condition and trend of rangeland in Aba’ala. GIS was used to integrate 
data from the above sources to produce maps and associated relationships. 

Objectives 

The major objective of this study was to produce various layers of 
information on the resource base and rangeland condition that could serve 
for future rangeland development interventions. The specific objectives of 
this study were: 

 To identify and map major grazing lands and the season in which 
they are most used.  

 To identify and map water resources (watering points) and assess 
their availability /distribution in relation to the grazing lands. 

 To identify and map livestock mobility pattern over space and 
seasons. 

 To understand the rangeland conditions and identify possible 
improvement interventions. 

 To collect and store spatial data on land resource utilization. 
 
2. METHODOLOGY 

 

2.1 Interview 

Semi-structured interviews were used to collect relevant information for 
each of the land units defined and mapped. These include: type of land use 
and management practices; rangeland conditions and trend by comparing 
the past and the present; water availability and distribution; livestock 
mobility pattern over seasons; and other socio-economic data related to 
pastoralists and/or agro-pastoral production systems. About 47 
pastoralists/agro-pastoralists were interviewed from Aba’ala, Wossema and 
Kala-Haridan areas. Informal discussions were also held with community 
elders/leaders to get an insight into the overall rangeland conditions, water 
availability and livestock mobility. Secondary information was also 
obtained from sources such as administrative zones, weredas, and 
development offices. 
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2.2 Topographic Maps 

Before starting the field survey, the first step taken was to assemble the 
topographic maps (Table 1) of the area and the general topographic 
characteristics of the Wereda. Then a brief guide: where to go and which 
way the field visit should start was prepared before the field work. 

Table 1: Topographic maps employed in the study 

Map Name Sheet Edition Scale 

Aba'ala 1339 D2 1 EMA1 1998 1:50,000 
Lugda 1339 B4 1 EMA 1998 1:50,000 

Haridan 1339 D4 1 EMA 1998 1:50,000 

Irebti 1340 C3 1 EMA 1998 1:50,000 
Kwhia 1339 D1 1 EMA 1998 1:50,000 

 
These topographic maps covering the areas of interest have been used 

to map land cover/land use, vegetation types and percentage cover, soil 
types, erosion types, the availability and distribution of grazinglands, 
watering points, the mobility pattern of livestock and associated attributes. 
Guide pastoralists who explicitly know the area and GPS have been used to 
delineate boundaries of features for automation. It has been possible to map 
independent spatial features as small as 25 ha using this technique which is 
also being done in the IFPRI/ILRI/MU2 research project. 
 

2.3 Field Survey 

Field visits were made to each of the sites of interest: Aba’ala, Wossema 
and Kala. Using maps, GPS, and assisted by field guides, the team 
demarcated various homogenous areas of landform and vegetation and 
filled the formats accordingly. In some extreme cases peak places were used 
to demarcate and map remote and inaccessible locations. The role of key 
informants in delineating such areas was immense.  

The criteria for determining vegetation type (physiognomically) were 
based on East African rangeland classifications (Pratt and Gwayne, 1977). 

                                                 
1  Ethiopian Mapping Authority 
2  A collaborative research project on ‘Sustainable land management in the 

highlands of Tigray’ by Mekelle University (MU), International Livestock 
Research Institute (ILRI) and International Food Policy Research Institute 
(IFPRI). 
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Simple score method of assessing range condition was used based on the 
contribution of desirable and undesirable species, vegetation cover, soil 
cover and erosion status. The following score ranging from poor to 
excellent (i.e., 0-10% vegetation cover as poor; 11-25% vegetation cover as 
fair; 26-50% vegetation cover as good; 51-75% vegetation cover as very 
good and 76-100% vegetation cover as excellent) were used. The GIS range 
condition data collected was also correlated with information gathered 
through the semi-structured questionnaire. 

2.4 Data Automation  

GIS has been used to input all the delineated spatial features along with all 
their relevant attributes. Independent spatial features such as rangelands, 
watering points, livestock mobility pattern (in terms of routes), roads, 
rivers, villages and others which could affect pastoralists and/or their 
livestock or rangelands have also been incorporated as separate layers or 
themes through digitising. ARC/INFO workstation version 7.2 was used for 
digitization and transformation of data. Since the study area lies in several 
topographic maps (Table 1), digitization was carried out independently for 
each feature from each map. Finally, these independent maps were merged 
to form the final maps. Edition for digitizing errors and/or mismatches was 
also carried out to keep errors to the minimum. Attribute data entry was 
then carried out in ArcView version 3.1. Reclassification of themes and 
productions of the baseline information regarding area of various features 
and relative location was also performed using same software. 
 
3. RESULTS AND DISCUSSION 

The results of this study combine the findings of the semi-structured 
interview and field survey with an application of GIS. The results are 
presented in the form of maps, figures and tables. The GIS team produced 
relevant information that can be used at any time by any one interested 
through relating the various information layers presented. The results of this 
study are discussed in terms of land use/land cover, vegetation 
characterization, range condition, livestock mobility pattern, water sources, 
soils and other important features by relating the outputs of the GIS with the 
questionnaire survey. 

3.1 Description of the Study Area  

3.1.1 Location and Topography 

The study was carried out in Aba’ala wereda in the northern part of Afar 
Regional State, Northeastern Ethiopia. The population in the study area 
consists of the indigenous Afar (majority) and the settled Tigray people. 
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Although the majority of Afars are pastoralits mainly depending on 
livestock husbandry for their livelihood, there are few agro-pastoralists 
practicing both livestock keeping and cultivation. The Tigrians are mainly 
cultivators (Diress, 1999). The study area consists of flat plains 
occasionally interrupted by undulating hills and a series of elongated ridges, 
surrounded by high broken hills with few outlets joined to other valleys. 
From the map, the topography is characterized as: first, simply flood plains 
like the areas in Aba’ala, Kala and Wossema; second, mountainous areas 
with moderate relief intensity; and third some rugged areas with steep 
slopes and high relief intensities. Hills and ridges dominate most of the area 
and the topographic characteristic is mountainous. The elevation of the area 
ranges from 1000m to 1700m above sea level (masl).  There are few 
perennial rivers in the study area, which flow eastwards but sink into the 
sand within very few kilometers from their sources.  

3.1.2 Geology and Soils 

Although there were no specific studies done as to the soils and geology of the 
study area, professional observation indicated that the distribution of the soils 
varies according to the landscape. Along riverbanks deep alluvial soils occur 
that are coarse in texture with both sands and gravel present. In the plains an 
association of soil types are observed including Cambisols, Vertisols and 
Fluvisols. The local people have also their own soil classification schemes: 
‘Ado’ for white sandy soil, ‘Buna’ for brownish loamy soil, ‘Assah’ for red 
clayey soil and ‘Dat’ for black clay soil. According to the survey conducted, 
most of the study area is covered with ‘Ado’ type of soil. 

3.1.3 Climate 

A semi-arid type of climate receiving bi-modal rainfall characterizes the study 
area. The area received an average of 422mm rainfall annually for the period 
1972-1979. In general, the rainfall of the study area is characterized by high 
variability and intensity. According to the key informants, the seasons of the 
year are defined by ‘Afarigna’ as follows: 

(i) ‘Karma’ (July-August), the main rainy season. 
(ii) ‘Gillal’ (September-December/February), cool dry period 

extending to February if there are no showers. 
(iii) ‘Dedaa’ (January-February), cloudy with one or two 

showers. 
(iv) ‘Seguom’ (March-April), the shortest rainy season but 

sometimes it fails to rain. 
(v) ‘Hagai’ (May-June), the hot dry spells with high diurnal 

temperature. 
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3.1.4 Water Sources 

As compared to the size of the study area there are very few water sources 
and they are found in the major floodplains of Aba’ala, Kala/Haridan and 
Wossema. Hence, water is the most critical problem for both domestic and 
livestock use in the study area. As shown in the map, all perennial rivers 
start from the foothills and flow eastwards down into the plains. However, 
all have similar characteristics in that during the dry season they all sink 
into sands in the plains within a few kilometers from their sources. 
According to the informants and observations by the researchers the rivers 
flood all flat plains of Aba’ala, Kala/Haridan, and Wossema, and during the 
dry season all converge in Bahre and Afdera areas. 

Almost all the water sources are accessible to livestock since they are 
mainly found in the plains. Of course some of the pastoralists need to travel 
longer distances to reach to a watering point than others. As there is scarcity 
of rainfall and very few major permanent water sources in relation to the 
total area, shortage or sometimes absence of water is the major challenge to 
pastoralists. As a result, there is high concentration of livestock around the 
water sources that resulted in overgrazing. For instance, they compare Kala 
with a big city with many vehicles since there is a huge concentration of 
livestock for watering, salt lick and plant mineral source (Cadaba 
rotundifolia, Dobera glabra and Salvadora persica).   

The respondents put water as the most critical problem especially for 
domestic use, and to solve this problem to some extent, they construct water 
ponds using mud around their villages to harvest ephemeral water flows 
during the rainy seasons. However, these ponds serve for not more than 
three months since there is water loss due to high evaporation rates and 
seepage (since soils are sandy). According to Holchek et al. (1989), cattle 
require 30-40 litres of water, camels require 60-80, sheep and goats require 
4-5 and donkeys require 10-15 per day per head. This forced pastoralists to 
move from place to place in different seasons in search of water for their 
animals. They usually use ponds for domestic purpose since part of the 
family remain behind in the villages while some are moving with their 
animals. From the discussion held with the pastoralists there is a high 
demand for water development particularly for domestic use. There is also 
an impression by the researchers that water could easily be harvested by 
constructing cisterns and ponds around villages with relatively cheap 
technology. 
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3.1.5 Vegetation Resources 

GIS information (Figure 1) indicates that the vegetation of the area is 
characterized physiognomically as bush land (58.04%), bushed grassland 
(20.42%), shrub land (7.08%), wooded grass land (4.29%), grass land 
(3.40%), shrub grass land (3.26%) and wood land (1.27%). 

As a whole, the rangelands are dominated highly by shrubby and bushy 
species and the map shows that the vegetation of most of the study area 
ranged from scattered to moderate in terms of density and cover (Figure 2). 
The uncultivated plain areas have moderate vegetation density and cover, 
whereas the hills and ridges have scattered vegetation distribution and less 
cover. Almost all the interviewed pastoralists indicated that there is a 
significant change in vegetation composition. Unpalatable bushes and 
shrubs are dominating most of the grazing land and these species have less 
forage value especially for cattle. Since these species resist heavy grazing 
pressures, they have got a chance to invade grazing lands that have high 
potential for growing highly palatable grasses. The pastoralists, however, 
witnessed that most of the grazing lands especially the floodplains of 
Aba’ala, Kala and Wossema have good potential for improvement. Table 2 
shows the most desirable and undesirable species for livestock 
grazing/browsing as listed by the respondents. 
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Figure 1 . Vegetation types in Aba’ala Area    Figure 2. Vegetation cover (percentage) in Aba’ala Area 
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Table 2:   List of important vegetation species in terms of desirability and trend in Aba’ala  

Local Name (Afarigna) Botanical Names Life Form Desirability Trend 

Desirable Undesirable Increasing Decreasing 

‘Sekaito’   Grass (G) X   X 
‘Drfuta’  “” X   X 
‘Aferamo’ Cyndon sp. “” X   X 
‘Harugaito’  Climber X   X 
‘Gaboita’  “” X   X 
‘Serakto’  Shrub (S) X   X 
‘Hidaito’ Grewia erythrea S X   X 
‘Hibelita’ Grewia villosa S X   X 
‘Ditita’ Grewia ferruginea S X   X 
‘Germoita’ Acacia nubica S X X X  
‘Merkaito’ A. mellifera S X  X  
‘Maderto’ Cordia gharaf Tree (T) X   X 
‘Sekakto’ Acacia etbaica T X   X 
‘Aepto’ A. tortilis T X   X 
‘Gesalto’ A. nilotica T X   X 
‘Gersaito’ Dobera glabra T X   X 
‘Kusraito’ Zizyphus spina-christi T X   X 
‘Adaito’ Salvadora persica S X   X 
‘Adengalita’ Cadaba rotundifolia S X    
‘Dewaito’ Grewia bicolor S X   X 
‘Hubukto’ Tarchonanthus camphoratus S  X X  
‘Iure’ Aloe sp. S  X X  
‘Tar’ Euphorbia sp. S  X X  
‘Kosina’ Solanum incanum S  X X  
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3.2 Land Use/Land Cover 
The land use/land cover map (Figure 3) indicates four land use systems. 

These include grazing land (92.81%), cultivated land (5.52%), wasteland 
(1.14%) and riparian (0.53%). As shown in Figure 5, 32.86% (56,960.48 
ha) of the total area in the wereda are floodplains (i.e. Aba’ala, 
Kala/Haridan and Wossema plains), of which 16.80% are under cultivation. 
The remaining 67.14% (116,403.5 ha) are ridges and hills that are mainly 
used for grazing/browsing. 
 

Table 3:  Livestock production system in the area 

Husbandry System 
Distribution of respondents in relation to livestock 

husbandry 

No. of respondents % 

Sedentary (Agro-pastoral) 13 27.7 
Semi-sedentary (majority 
pastoral) 

34 72.3 

Mobile (nomadic) 0 0 
Total 47 100 

 

In line with the GIS output, the interview revealed that almost all areas 
in Aba’ala wereda were used for livestock grazing purposes until the early 
1960s. The informants indicated that, currently a large proportion of the 
area is still being used for subsistence livestock production since most of 
the people are pastoral that depend mainly on livestock (Table 3). Settlers 
and indigenous people who changed from pastoral to agro-pastoral 
production system are utilising some areas for crop production.  

As a result, the majority of the people in the study area mainly rely on 
both pastoral and agro-pastoral production systems. As shown in Table 4, 
the interview resulted in three basic categories of production systems in 
Aba’ala. 
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Table 4:  Categories of Production System 

Basic elements Settled agriculture Agro-pastoral Pastoral 

Crop production ++ + - 

Livestock production - + ++ 

 Small stock - ++ ++ 

 Cattle + + ++ 

 Camel - + ++ 

 Donkey + + + 

++ = Strong/primary; + = Secondary; - = Weak/none 

 
From the results of both GIS and interview, it can be concluded that the 

majority of the people around Aba’ala and Wossema flood plains are semi-
sedentary pastoralists with few agro-pastoralists and settled agriculturalists. 
But there is a high tendency to shift from pastoral to agro-pastoral 
production system that threatens the most viable production systems in a 
non-equilibrium environment. This will in turn result in shrinkage of the dry 
season grazing lands mainly in the floodplains of Aba’ala wereda (Diress, 
1999). This is also a case elsewhere in East African rangelands (Coppock, 
1994; Sandford, 1983; and Behnke and Scoones, 1993).  
 
3.3 Traditional Resource Management and Mobility Pattern  

Natural resources in Aba’ala wereda are managed by traditional cultural 
resource management systems. Almost all the interviewed pastoralists 
responded that management is based on community interest and highly 
influenced by community elders, tribal leaders and to some extent religious 
leaders. Resources except the livestock are a communal property in the 
society especially where the people rely on livestock production system. 
Since the livestock production is a basic economic, social and cultural 
source in the society, about 93% of the available land are used as grazing 
land for livestock production under traditional resource management rules.  

The main resources in livestock production system are the 
rangelands and domestic animals. Forage and water are highly 
variable in space and time. The nature of range resources, forage and 
water dictate the mobility of the pastoralists in search of grazing and 
water for their livestock. In normal condition the livestock mobility 
for searching grazing and water is known. However, when there is a 
drought the mobility pattern is changed towards an area where there 
is good grazing and water.  
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The general direction of movement in all the five seasons mentioned by 
the local people (‘Kerma’, ‘Gillal’, ‘Deda’, ‘Segum’ and ‘Hagai’) is 
indicated in Figure 5. Two major directions of movement or route are 
observed from the map in which one route repeated twice while moving 
from and to an initial site. The cultivated areas attract more livestock during 
‘Gillal’ and ‘Dedda’ so as to utilize the available crop residues. In addition 
to the map, mobility pattern is elaborated in Table 5. 
 

 

Figure 3. Land cover/use in Aba’ala Area  
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Table 5 Livestock mobility pattern in the study area 

Season From Through To Remark 

‘Kerma’ Aba’ala  Gubi daba Kala/Haridan 
and then to 
Bahre 

Non milking 
cows and 
camels (‘Idala’ 
and ‘Idagala’) Wossema Mydebero, 

Gube, Aba’ala  
“” 

Haridan Kala Bahre 

‘Gillal’ Bahre Follow the 
kerma route 

Back to their 
villages 

The 
highlanders 
come to 
Aba’ala 

‘Dedda’ No movement if there is rain, but follow the ‘Kerma’ route if there is 
no rain all the way 

‘Seguom’ Same as ‘kerma’ All animals except 
oxen and few 
milking animals 

‘Hagai’ Aba’ala Sibuli, Arefai, 
Murga 

Tigray 
(Bilazat, 
Didiba and 
Dergajen) 

Through mutual 
agreement if the 
available forage in 
the surrounding hills 
and ridges is not 
enough Wossema AyniWossema Lugda 

Kala/Haridan Galaiso Wajirat 

 
About 15% of the respondents favoured the traditional resource 

management system that allows free movement and efficient utilisation of 
resources. They explained that this management system allows mobility, 
creates strong social relation and avoids risks during the drought periods. It 
has a great impact on the conservation and protection of natural resources. 
Forty percent of them favoured the formal ‘kebele’ management system and 
they feel that nobody has responsibility to manage resources since it is 
communal property. Moreover, they say that an increase in livestock 
number created a great pressure on the natural resource bases unless 
governed by responsible government offices. The remaining 45% prefer 
traditional resource management supported by appropriate and responsible 
government administrative set-ups. They think that this will help in using 
both indigenous knowledge and modern management systems together for 
sustainable resource utilisation. 
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  Figure 4. Land types in Aba’ala Area 
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 Figure 5. Range condition for cattle in Aba’ala Area    Figure 6. Range condition for camel in Aba’ala Area 
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Absence of strong relationships between the traditional and modern 
management systems coupled with environmental calamities such as 
drought leads to the destruction of the available natural resources and 
threatens its sustainability. Currently the lack of good development 
planning and unsustainable utilization of the available resources made the 
society dependent on relief assistance. This forced the pastoralists to lose 
their strong traditional institutions and adopt only the formal government 
structures (i.e. kebeles). This was the major reason for the pastoralists to 
resort more to the governmental structure involvement in resource 
management and development activities. It assists them to get immediate 
relief assistance from governmental and non-governmental institutions 
when environmental disasters occur. 
 
3.4 Rangeland Condition  

The study revealed that greater proportion of the area is rangeland (93%), of 
which about 58% is covered by bush land type of vegetation and 54% 
covered by ‘Ado’ soil type. As a result, the dominant means of subsistence 
for the pastoral and agro-pastoral population is livestock. To this end, the 
rangeland was assessed and mapped for its suitability for different livestock 
types (i.e., cattle, camels, goats and sheep). The perception of local people 
on the condition and trend of rangeland was also taken into consideration. 

The assessment indicated that the rangeland is deteriorating, which 
means there is a general decrease in terms of area coverage and conditions 
due to expansion of cultivation, heavy grazing, erosion and increase of 
unpalatable plants. Accordingly, it has been found out that of the total area 
about 58% for goats, 37% for camels, 20% for sheep, and 18% for cattle of 
are fairly in good condition for grazing /browsing (Figures 5, 6, 7 and 8). 
The remaining is rated fair to poor for all types of livestock. The interview 
also revealed the same result. People rated the condition of the majority of 
the rangeland from poor to moderate (Table 6). 
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Table 6. Condition and trend of the rangeland in Aba’ala as rated by the informants 

Condition/Trend Rating Criteria No. of respondents 

 
 
 

Condition 

Very good   1 
Good   8 
Fair 13 
Poor 25 
Total 47 

 
Trend 

Improving   0 
Stable   0 
Deteriorating 47 
Total 47 
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The deterioration of the rangeland can also be observed from the fact that 
most of the area is degraded in terms of vegetation mainly on the hilly areas 
which constitute about 67% of the total area (Figure 5). Erosion by water is 
one of the factors threatening the conditions either through removal of the 
grasses and bushes or through deep dissections to the extent that animals are 
not able to move around and graze. More than 75% (93% of which is 
grazing land) of the study area is affected by rill, gully and river erosion. 
Around 14% of the area is severely affected and about 63% is moderately 
affected. Not only is erosion becoming a serious problem in the wereda but 
also absence of any conservation measures is equally serious. There is no 
evidence of previous terraces or checkdams, even if there are expanding and 
threatening deep and wide gullies. Measures have to be taken to address and 
alleviate these problems.  

In general, the condition of most of the grazing lands has been rated as 
poor to moderate but with a high potential for improvement especially in 
the flood plains that are not cultivated so far. The ridges and hills are rated 
as good condition especially for goats since they can easily climb steep hills 
and browse the available bushes and shrubs. Most foothills, which are 
covered by bushes, were also rated as good for camels. In general the 
existing situation of the grazing lands favour more browsers (goats and 
camels) than grazers (cattle and sheep).  

All the interviewed pastoralists explained that the carrying capacity of 
all the grazing lands dramatically decreased to a level where it can not 
support the existing stock. The reasons for the reduction of the carrying 
capacity are indicated in Table 7. 

 

Table 7. Reasons given by pastoralists for the reduction of rangeland carrying 
capacity 

Reasons Distribution of Respondents by 
Reasons 

Number % 
Rainfall reduction/failure from time 
to time 

45 95.7 

Grazing land shrinkage due to 
encroachment of cultivation 

25 53.2 

Heavy grazing due to high livestock 
population 

11 23.4 

Increase of unpalatable species 5 5.7 
No attention given by government 
for development 

2 4.3 

             Total*  88  

 The total number (percentage) of respondents is greater than 47 because many of the 
respondents gave more than one reason. 
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Figure 7. Range condition for goats in Aba’ala Area                 Figure 8. Range condition for sheep in Aba’ala Area 
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The interviewed pastoralists indicated that there is a shift in livestock 
species composition due to changes in the rangeland condition. As shown in 
Table 8, some of the respondents (57.4%) explained that there is a reduction 
in camel population due to shrinkage of floodplain grazing lands. The same 
applies for cattle (31.9%). However, other respondents, 38.3% and 27.7% 
indicated that there is an increase in camel and cattle population 
respectively. All the respondents indicated that there is no increase in goat, 
sheep and donkey population. However, they explained that there was a 
high population increase for goats due to suitability of the grazing lands. 
But people lost many of their goats due to the outbreak of disease in 1999. 
This is in agreement with the findings of Diress (1999) that goat husbandry 
is a major effort in Aba’ala since they are able to climb and browse the 
available vegetation in areas where cattle and camel do not have access. 

 

Table 8: Change in Livestock Species Composition 

Livestock 
Type 

Percentage of Respondents for Change in 
Composition 

Increasing Decreasing 

Camel 38.3 57.4 
Goats 0 95.7 
Cattle 27.7 31.9
Sheep 0 27.7 
Donkey 0 14.9 

 
People regrettably remember the old days for the productivity of the 

rangelands as compared to the present situation. In responding to the 
question ‘What measures do you think can be taken to improve the 
condition of the rangeland?', the measures from their point of view are 
shown in Table 9. Reseeding (57.4%), water development for both domestic 
and livestock use (55.3%), enhancing the existing vegetation through area 
closure or reserve grazing (53.2%) and bush control (48.9%) were the major 
recommendations suggested by the people. 

The rangelands have also been evaluated for their suitability for 
growing grass or improvement. According to the survey carried out, about 
36% of the total area has less potential, 27% has good potential and the rest 
is moderate. About 56,960.48ha (33% of the total) of land in Aba’ala, 
Haridan, Wossema and Gube have very good soil status and favorable 
conditions to harvest runoff from the hills and ridges so as to practice flood 
irrigation for range development. Most of the ridges and hills (about 67% of 
the total area) have no potential for development purposes. However, soil 
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and water conservation practices could be applied to rehabilitate and 
conserve the existing vegetation and soil in the hills and ridges. 

 
Table  9: Pastoralists Recommendation for the Improvement of the Rangelands in 

Aba’ala 

Recommendations Respondents 

Number % 
Reseeding degraded sites 27 57.4 
Enhancing existing vegetation through 
area closure or reserve grazing for some 
time 

25 53.2 

Water development for domestic and 
livestock use (such as ponds, cisterns) and 
river diversion for irrigation 

26 55.3 

Removal of unwanted species (bush 
control) 

23 48.9 

Awareness raising (educate people) to 
combat land degradation 

9 19.1 

Decrease livestock population 3 6.4 
Discourage encroachment of cultivation 7 14.9 
Private ownership of land 2 4.3 
No recommendation except asking ‘Alah’ 
to solve their problems 

3 6.4 

Total*  64  

* The total number (percentage) of respondents is greater than 47 because many of 
the respondents gave more than one reason. 

 
 
4. Conclusion  

There is scarcity of information on the condition of rangelands that 
shows the trend in the study area in particular and Afar region in general. 
This study was, therefore, carried out to assess the conditions of the 
rangeland, and mobility pattern, and to understand the perception of the 
local people with regard to the range resources. Field visits, analysis of 
aerial photographs, use of remote sensing and GIS were the major methods 
employed in mapping resources and interpretation of data. The work 
demonstrated the possibility of using field survey and GPS techniques to 
map the distribution and status of resources and GIS as a basic tool to 
handle, analyze and visualize information efficiently. This generally 
decreases cost and increases efficiency provided that the study site is not 
too large and inaccessible. 
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From the study it was observed that the rangelands are under pressure, 
and not properly protected, and are declining in condition. There is, 
therefore, a need to understand and support existing indigenous pastoral 
strategies in improving and managing the rangeland conditions.  

The field survey and GPS techniques utilized yielded good results in 
this study. But it will be very challenging to apply for areas that are 
inaccessible like Eastern Afar. It is also difficult and time consuming to 
apply if the study area is larger. On the other hand, the expertise knowledge 
used to fill some of the attributes of each land unit couldn’t be precise. 
There might be some bias, and also human observation and judgment can’t 
be consistent. Therefore, it is recommended that satellite images supported 
by field surveys should be used to more accurately classify and map land 
cover/land use as well as vegetation status and density in the region. 

The topographic information extracted based on human observation and 
in most cases calculation based on contour lines has been used. The 
information extracted based on observation may not be exact and consistent 
for all different locations. It is, therefore, recommended that digital terrain 
model (DTM) be produced. The DTM can also be a good resource to be 
used for any other development-related interventions especially for water 
resources development and research in the future. 

A study has been carried out to produce suitability maps using GIS and 
compare those with the ones produced through expert systems. For instance, 
criteria were identified that state the suitability of an area for grazing. The 
results were compared with those maps already produced for cattle 
suitability using expert systems. Here it is worth mentioning that the rules 
used for expert judgments were not comprehensive enough which as a 
result deviate from the original interpretation. It appears that there are some 
differences between the two. The reason may be due to biases, 
inconsistency, etc. It is, therefore, recommended that, on one hand, as much 
land characteristics and qualities be surveyed and studied in sufficient detail 
and, on the other hand, the environmental, social and economic 
requirements of agro-pastoral units be studied to design a proper and 
effective intervention plan. 

In sum, the findings of this study could serve as a general guide for 
rangeland development intervention towards improving the rangeland 
conditions and water development. 
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1. Introduction 
 
Water scarcity is a critical issue for many developing countries in general 
and for those in the arid to semi-arid areas of the world in particular. It has 
long been understood that an intensive water resource development can 
have a decisive role in the economic and social development of a country 
and in alleviating drought problems. Alleviating food scarcity related to 
drought and famine through sustainable agriculture and environmental 
rehabilitation requires a short and long-term planning of water resource of 
an area. 

In general, the Afar region is among the areas, which have been 
affected by severe drought and famine for the last several years. Even 
though there are some wells and springs, one of the critical problems in the 
study area is scarcity of water for livestock, irrigation, water supply and 
domestic use. The present supply of water for the small towns in Afar 
region in general and the Aba’ala area in particular is from wells, springs, 
and rivers.  Yirgalem (1999) indicates that the people living in most parts of 
Aba’ala area travel 10 km to fetch water for domestic use and 4 to 7 days to 
get water for livestock in the dry season.  

The rapid growth of population in the small towns and rural areas has 
tremendously raised the water demand for various purposes. This 
consequently resulted in acute water shortage in the Aba’ala area. The agro-
pastoral societies in the study area depend highly on the floodwater coming 
from the highlands to produce dryland crops, for livestock and for drinking 
(Diress, et. al., 1999). 

Today’s agricultural production in the Aba’ala area is mostly dependent 
on seasonal rainfall, which in turn is characterised by its erratic behaviour. 
Although no meaningful irrigation scheme exists except for few hectare of 
traditional irrigation, the potential for irrigated agriculture in Aba’ala area is 
subsequently large.  

Except for some reconnaissance survey, the Aba’ala area is not well 
studied for its water resource potential. As Yirgalem mentioned (1999), the 
rainfall is not reliable in the Aba’ala areas, and there is a need for storage 
and utilisation of ephemeral flows coming from the highlands of Tigray at a 
larger scale. Tesfaye (1993) mentioned that the rainfall intensity of areas 
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with arid type of climate is usually high (with intensity more than 100 
mm/day in the lowlands) leading to high runoff volume, and the intensity of 
rainfall in the highlands is mostly less than 50 mm/day.  

The domestic and non-domestic water requirements dictate the 
necessity to study the water resource potential (surface and groundwater) of 
the Aba’ala area. The main objectives of this study were to: 

 Assess the hydrogeology of the study area 
 Study the surface water and groundwater resource potential of the 

study area 
 Determine options for water resource development, and 
 Evaluate the engineering and environmental difficulties that should 

be considered in the study area. 
 
2. THE STUDY AREA 
 
Location. The study area is located between 13015’N and 13030’N latitudes, 
and 39035’E and 39055’E longitudes, covering parts of eastern Tigray and 
Aba’ala plain area. 
Climate. The fact that the study area includes both the highlands of Tigray 
and the lowlands of the Aba’ala plain results in high range of climatic 
differences in the study area. The moisture condition varies from humid in 
the highlands to arid in the lowlands of the Aba’ala plain. The temperature 
also varies from relatively cold in the highlands of Tigray (annual average 
temperature between 150C and 200C) to hot conditions (annual average 
temperature between 250C and 300C) in the Aba’ala plain.  
Hydrology. According to the hydrometeorological data of the Aba’ala 
station (Ethiopian hydrometeorological data of the years 1972-1999), the 
study area receives a bimodal rainfall ranging from 315 to 450 mm/year 
(with annual average rainfall of 340 mm) with the major amount of rainfall 
occurring within a short duration (three to four hours and heavy storms in 
few days) followed by droughts in the critical hours of crop growth. 
According to the hydrometeorological data of Quiha station (Ethiopian 
hydrometeorological data of the years 1972-1999), the highlands of Tigray 
receive annual average rainfall that varies from 450 to 750mm (with annual 
average rainfall of 480 mm).  

As the evapotranspiration potential of an area is found to vary with 
altitude and location, the Ethiopian hydrometeorological data of the years 
1972–1999 indicate that high evapotranspiration potential values known in 
the lowlands of Aba’ala plain range from 1400 to 1700 mm/year (average 
value of 1500 mm/year), and the values in the highlands range from 800 to 
1150 mm/year (with average value 950 mm/year). 
Geomorphology and topography. The average elevation of the Aba’ala 
plain is about 1500m above sea level with a range of 1300-1700m above 
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sea level. The western escarpment of the rift valley is characterised by 
rolling hills with steep sloped mountains (with elevation range of 2000 - 
2300 m above seal level) and with steep slopes adjoining to the flood plain. 
Very steep fault scarps with tremendous altitude contrasts up to 1000m 
characterise the borders of the rift valley. The terrain is generally 
characterised by a topography, which ranges from flat at the Aba’ala plain 
to steep slopes at the escarpment.  
 
3. MATERIALS AND METHODS 

3.1 Materials 
 
The materials used in this research include: aerial photographs and 
topographic maps at scales 1:50000, tracing paper and millimetre paper, 
stereoscope, geological compass, geological hammer, global positioning 
system, dipper (for water level measurement), electrical conductivity meter, 
pH meter, atomic absorption spectrometry, and current meter. 
 
3.2 Methods  

 
To study the water resource potential of Aba’ala area (at pre-feasibility 
level), the following methods and study approaches were employed: (a) 
reviewing previous studies, which included collection of data (from 
literatures, existing reports, maps and other relevant data), (b) evaluating 
the hydrology and general climatic condition of the study area (from 
existing data), (c) interpretation of aerial photographs and topographical 
maps of the study area (at 1:50 000 scale) for identifying the geological 
structures, types of rocks/soils, and for characterizing the catchment area, 
(d) conducting geological, geomorphological, and hydrogeological field 
survey, (e) assessing the surface water and groundwater condition of the 
study area, (f) interpretation of the collected data and evaluation of the 
water resource potential of the area, which included integration of the 
hydrological, geological, geomorphological, and hydrogeological data.  
 
4. RESULTS OF THE STUDY 

4.1 General geology of the study area 
 
The major rock and soil types mapped in the catchment of the study area, 
from the oldest to the youngest, are Glacial Tillite, Adigrat Sandstone, 
Antalo Limestone, Agula Shale, and Alluvial soils.  
Glacial Tillite. It is represented by shale (silt and clay) unit with drop 
stones. The Glacial Tillite is overlain by the Adigrat Sandstone. It is grey 
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and purple silt, very well laminated and interbedded with thin beds of silty 
limestone.  
Adigrat Sandstone. It is represented by medium to coarse grain, red to 
brown sandstone with some shale and laterite bands. It is friable in places 
where it is iron cemented but massive in areas where it is cemented with 
silica. 
Antalo Limestone. This unit is characterized by yellow to white 
fossiliferous limestones and marls. The lower part is sandy, hard limestone 
(well jointed) while the upper part has large proportions of shales and 
marls. The Antalo Limestones show karstification and travertine deposits 
with noticeable cavities and small caves.  
Agula Shale. This unit is characterized by grey, green and black shale with 
marl and clay. It is interlaminated with finely crystalline black limestone 
containing disseminated pyrite. It has 10 to 20% limestone beds, with the 
rest either of the jointed hard or soft powdery shales. Some gypsum beds 
are also noticed. 
Alluvial Soils. Two major types of alluvial sediments are recognised: those 
spread out in alluvial plains, and those that occur as thin strips along 
streams. Large stretches of the flat land in the Aba’ala plain is dominated by 
the alluvial soils, which are mostly derived from the highlands of Tigray, 
where large amounts of sediments are transported as a result of the pluvial 
process. The material distribution in the alluvial flat plains of Aba’ala area 
is represented by coarsening up the slopes. 
Geological structures. Different types of geological structures characterise 
the study area, among which are faults, lineaments, joints and bedding 
planes. The study area is dominated by NE – SW trending major fault 
systems with nearly E-W trending conjugate fault systems. The study area 
includes the western escarpment of the Ethiopian rift valley, and has created 
a large altitude difference between the highlands of Tigray and the lowlands 
of Aba’ala areas.  
 

4.2 Hydrogeological characteristics of the rocks and soils in the study 
area 

 
4.2.1 Glacial Tillite 
 
Permeability and infiltration capacity. It is dominated by fine materials and 
is generally considered as a rock with low permeability and low infiltration 
capacity. It acts as an aquiclude, manifested by the presence of springs at 
the contact with the overlying rock, beneath the Adigrat Sandstone.  

Aquifer Characteristics. Since the unit is having low porosity and 
low permeability, it could be categorised as a rock with poor aquifer 
characteristics for groundwater development.   
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4.2.2 Adigrat sandstone 
 
Permeability and infiltration capacity. It is generally categorised as a unit 
with medium to high permeability and high infiltration capacity. In rare 
cases, these rocks have low permeability as a result of cementation. The 
Adigrat sandstones are considered as good recharge zones to the regional 
groundwater systems, as these rocks are mountain (ridge) forming. 

Aquifer Characteristics. Though these rocks are represented by high 
porosity and high permeability, their geomorphological expression dictates 
their suitability as recharge zones to the regional groundwater system. 
These ridge forming rocks are categorized as poor aquifers for groundwater 
development.  
 
4.2.3 Antalo Limestone 
 
Permeability and infiltration capacity. The Antalo limestone is generally 
characterised by medium to high permeability and moderate infiltration 
capacity. Its geomorphological expression favours recharges to the regional 
groundwater systems. 

Aquifer Characteristics. Though the permeability of these rocks is high, 
the geomorphological expression of the areas underlain by the Antalo 
limestone is suitable for recharging groundwater systems. The unit is 
generally classified as a poor aquifer for groundwater development. In 
many places, cold springs emerge at the contact of the limestone beds with 
the intercalating shales and marls. A few of these springs have large 
discharges (greater than 10 lit/sec in the wet seasons), but most have 
discharges 2 – 8 lit/sec in wet seasons and no discharges in dry seasons.  
 
4.2.4 Agula Shale 
 
Permeability and infiltration capacity. This unit is represented by low 
permeability and low to medium infiltration capacity. Temporary marshes 
are common in the flat lying areas that are underlain by the Agula Shale. 

Aquifer Characteristics. Due to their low permeability, these rocks 
contain shallow groundwater providing mostly low yield. This formation is 
characterised by large numbers of springs, which issue at the contact of 
overlying limestone beds with shale or with intrusive igneous rocks (mainly 
dolerites and diorites). 
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4.2.5 Alluvial Soils 
 
Permeability and infiltration capacity. The alluvial soils in the study area 
have variable permeability and infiltration capacity, which ranges from low 
to high. In the plains of the Aba’ala area, fine and coarse-grained sediments 
are characteristic. Those materials with low to moderate permeability (silt 
and clay) have low to moderate infiltration capacity while those materials 
with high permeability (sand and gravel) have high infiltration capacity. 
Based on field observation, the alluvial soils located near the escarpments 
have relatively coarse sediments of high permeability while those soils 
located at the central parts of the Aba’ala plains have low permeability.   

Aquifer Characteristics. Alluvial soils along streams are some of the 
most common shallow groundwater aquifers, which can be tapped by larger 
diameter hand-dug wells. In most cases, they also have chemically fresh 
groundwater. The productivity of these soils varies from place to place 
depending on their grain size, sorting and thickness. Except for their 
thickness limitations and lateral extent, these formations are categorised as 
good aquifers.  

Those alluvial soils in the plains of the Aba’ala area have variable 
aquifer characteristics ranging from poor to good. Though the materials 
near the escarpments have higher permeability, data from the existing 
boreholes indicate that the soils have poor groundwater yield. For 
groundwater development in the alluvial soils, the distribution of the 
alluvial materials (their vertical and lateral extent) and the surface water 
and/or groundwater recharge potential of the area should be determined.  
 
4.2.6 Geological Structures 
 
Permeability and infiltration capacity. The fault zones in the soft materials 
like Glacial Tillites and Agula Shales are mostly dominated by crushed 
materials and result in zones with low permeability. On the other hand, 
geological structures in hard rocks (Adigrat Sandstone, Antalo Limestone, 
and Volcanic rocks) are mostly dominated by fractured rocks and result in 
high permeability zones.  

Aquifer Characteristics. Depending on the types of rocks and other 
recent geological processes, such structures could create zones of low, 
medium or high productivity for groundwater development. The geological 
structures in the catchments of the Aba’ala plain are enhancing recharge to 
the plains of Aba’ala. The geological structures underlying the soils of the 
Aba’ala plain, as observed from lineament analysis, need further 
verification in terms of their potential for groundwater development.   
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4.3 Water resource potential of the study area 
 
Rocks of the Antalo Limestone and Agula Shale mainly characterize the 
highlands in the western escarpment of the Aba’ala area. The Antalo 
limestone is cliff forming and is underlying the Agula Shale.  

The highlands of Tigray is, therefore, the main recharge (surface and 
sub-surface) zone to the Aba’ala area. The Aba’ala plain is surrounded by 
hills and ridges and water flows towards the plains either as surface runoff 
and/or as a base flow. Data from previous boreholes indicate that the 
Aba’ala area is having moderate to high productivity.  

The only two perennial rivers contributing to the recharge of the 
Aba’ala plain (as springs and rivers) are the Aba’ala and Shugala rivers. As 
a result of base flow, the Aba’ala river is estimated to have a lean flow of 
about 1m3/min. in the dry period and a flow of about 120m3/min. during the 
rainy season. The average flow of the Aba’ala river, due to base flow, is 
estimated to be 3m3/min.  

On the other hand, the Shugala river is estimated to have a lean flow of 
about 3m3/min. during the dry period and a flow of about 200m3/min., as a 
result of base flow, during the rainy season. The average flow of the 
Shugala river is estimated to be about 5m3/min.  
For the catchments of Aba’ala and Shugala rivers, a mean annual excess 
rainfall of 420mm is considered. The mean annual excess rainfall for the 
sub-catchment in the lowlands of the study area, contributing to the surface 
runoff into the Aba’ala plain is considered to be 310mm. The total 
catchment area contributing to the surface water flow into the Aba’ala plain 
is about 254 km2. The catchment areas for the Aba’ala and Shugala river is 
about 75km2 and 122.5km2 respectively. The sub-catchments within the 
lowlands of the study area contributing to surface runoff to the Aba’ala 
plain is 61km2.  
 
4.3.1 Surface water resource potential 
 
As shown in Tables 1, 2 and 3, the total surface water resource potential of 
the Aba’ala area is estimated to be the sum of three components: (1) 
Surface Runoff from Mountains/Plateau, (2) Surface water from springs 
flowing from the valleys, and (3) Surface water from direct precipitation.  
 
The Surface Water Inflow (SWI) to the plain is, therefore, given by the 
relation: 
 SWI = Km*Pm*Am + Qsp * T +Pv*Av 

Where,  
SWI = Surface Water Inflow;  
Km*Pm*Am = Surface Runoff from Mountains/Plateau;  
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Qsp*T = Sum of yearly discharge of surface water from springs 
and rivers flowing into the Aba’ala plain (m3/year);  
Pv*Av = Surface water from direct precipitation in the plain; Km = 
Coefficient of runoff for mountains and plateau;  
Pm = Average Precipitation in the Mountains and Plateau (m);  
Am = Area of Mountain and Plateau (m2); Qsp = Sum of daily 
discharge of springs and rivers (due to base flow) into the valley 
(m3/day);  
T = 365 days; Pv = Average Precipitation in the Valley Plain Area 
(m); Av = Area of Valley fill (m2). 
 

 
Table 1: Surface water recharge to Aba’ala plain from the surrounding catchments 

Catchments Parameters  
Surface 
water 
(Mm3)  

 Km Pm 
(m) 

Am (m2) Km*Pm*A
m (Mm3) 

Qsp* T  
(Mm3) 

Aba’ala 0.6 0.42 75*106 18.9 1.6 20.5 
Shugala 0.6 0.42 122.5*106 30.87 2.68 33.5 
Other areas 
except the 
plain 

0.5 0.31 61*106 9.5 Dry 
streams 

9.5 

            Total surface water recharged into the Alluvial plain  63.5 

For Aba’ala, river: Qsp = (3m3/minute)* 60 minutes* 24hours) = 4320m3/day.  
For Shugala river: Qsp = (5m3/minute)* 60 minutes* 24hours) = 7200 m3/day, 
and T = 365 days. 
 
Table 2: Surface water recharge from the direct precipitation in the Aba’ala plain 

Catchment  Parameters Water resource 
potential (M m3) 

Av (m2) Pv (m)  
Ab’ala plain 151*106 0.31 46.8  

 
The total surface water recharge to the Aba’ala plain (from surrounding 
catchments and direct precipitation in the plain) is, therefore, estimated to 
be 63.5 M m3 + 46.8 M m3)= 110.3 M m3 
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4.3.2 Groundwater resource potential 

Though it is difficult to determine the groundwater reserve in the Aba’ala 
Plain, at pre-feasibility level, the yearly groundwater recharge potential is 
estimated using the following formula:  

GWR = s (Km*Pm*Am) + s(Qsp * T) + v(Pv*Av)          
Where, GWR = Ground Water Recharge. 
s*(Km*Pm*Am) = Recharge from Surface Runoff from 

Mountains/Plateau.    
s*(Qsp * T) = Recharge from Surface water from Springs and 
Rivers flowing from the valleys.   
v*(Pv*Av) = Recharge from Surface water from direct 
precipitation in the plain.  
s = Coefficient of groundwater recharge from runoff. 
v = Coefficient of groundwater recharge of the valley from 
precipitation of the valley plain area. 

 
The Coefficient of groundwater recharge from runoff (s) is estimated 

using the following formula: s = (CR – 20)/(Cgw –20)   
Where, 
CR = Total Dissolved Solids (TDS) (mg/lit) of river water, and  
Cgw = Total Dissolved Solids (mg/lit) of groundwater. 
Results of chemical analysis, average values, for Total Dissolved 

Solids of water samples taken from groundwater and river water (three 
samples from each) is found to be 1400mg/lit and 800mg/lit 
respectively, and the factor s is calculated to be 0.565. The coefficient 
of groundwater recharge (v) is estimated to be 0.15. Based on these 
parameters, the groundwater recharge potential of the Aba’ala plain is 
indicated in Table 3.   

Table 3: Groundwater recharge potential of the Aba’ala plain  

Parameters Groundwater 
recharge1 

[Mm3] s v s*(Km*Pm*
Am) 

s*(Qsp*T) v*(Pv*Av) 

0.565 0.15 33.49 2.42 7.02 42.9 

 

                                                 
1 Groundwater recharge (GWR) = s (Km*Pm*Am) + s(Qsp*T) + v(Pv*Av) = 
0.565(18.9Mm3 + 30.87 Mm3 + 9.5 Mm3) + 0.565(1.6 Mm3 + 2.68Mm3) + 
0.15*46.8Mm3 = 42.86 M m3/year].  
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4.4 Options for water resource development  
 
This pre-feasibility study indicates that the Aba’ala area possesses good 
water resource potential, which could be used for various purposes. 
Different methods could be used to develop the surface water and 
groundwater resource potential of the study area.  
 
4.4.1 Surface water resource development 
 
The two rivers, Aba’ala and Shugala are perennial and supply water to the 
alluvial soils of the Aba’ala plain. The surface water resource potential of 
the Aba’ala area could be developed applying different methods of water 
resource management, among which are the following: 
 
a) Cisterns. Surface water could be harvested by constructing Cisterns but 
the construction of such structures should be done in areas where there is 
relatively low sedimentation hazard. Except for sedimentation problems, 
which need further consideration, Cisterns are among the best alternative 
methods of surface water resource development in the plains of Aba’ala 
area. 
 
b) River Diversions. Though diversions could be applied for surface water 
development in the Aba’ala area, the high surface runoff and flood in the 
area could cause problems to the safety and stability of the structures. The 
maintenance cost could be very high in this regard. The use of diversions 
for surface water resource development should be considered as the least 
priority.  
 
c) Dams. The construction of dams for surface water harvesting in the 
Aba’ala area could be associated with different problems: sedimentation 
hazard (the major problem), foundation problems because of the loose 
alluvial soils, and slope stability problems of the banks of the rivers and the 
escarpments. Due to these and related problems, dam construction in the 
Aba’ala area is given least priority. The construction of dams could be used 
as alternative methods of surface water harvesting in the central parts of the 
Aba’ala plains, as the sedimentation problem, slope instability, and other 
hazards are relatively minimum.  
 
d) Sub-surface reservoirs.  Sub-surface reservoirs (aquifers) might be 
utilised to store surplus water at no or minimum cost and conserves it by 
reducing evaporation losses. This will need identification of areas with 
good sub-surface storage potential and evaluation of other hydrogeological 
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conditions of the area so that integrated water resource development can be 
thought and implemented. 
 
e) Storage tanks. Storage tanks and series of check dams, with storage 
ponds and sand filled dams can be used for domestic uses and livestock in 
the Aba’ala plains.     
 
4.4.2 Groundwater resource development 
 
The study area has good groundwater recharge potential. Water wells could 
be used to develop the groundwater resource potential of the Aba’ala plain. 
The central part of the Aba’ala plain is the most potential zone for 
groundwater resource development. Integrated method of surface and 
groundwater development is also another option that could be adopted for 
optimum utilisation of the water resource in the area.  
 
4.5 Engineering and environmental problems of the study area 
 
In the Aba’ala area, the following engineering and environmental problems 
are the most critical issues, which need consideration in planning water 
resource development in the study area: 
a) Sedimentation hazard. The foot of the escarpments of the Aba’ala area 
is an active zone of sedimentation (deposition) and hence construction of 
hydraulic structures and other engineering structures could be affected by 
such hazards. 
 
b) Erosion hazard. The soils in the Aba’ala plain are dominated by clay, 
silt, sand, and gravel materials. The fine materials are susceptible to surface 
and sub-surface erosion (as the area is characterised by dynamic water 
movement) and this needs consideration in the planning of water resource 
development in the area.  
 
c) Earthquake hazard. The Aba’ala area is within the main Ethiopian rift 
valley and the effect of earthquake on the stability and safety of engineering 
structures is expected to be high in the study area.  
 
d) Flood hazard. Flooding is one of the problems in the Aba’ala area and is 
associated with the runoff from the highlands. This problem could cause 
critical problems not only for water resource development in the area but 
also for planning the Aba’ala town.  
 
e) Slope instability. Most of the slopes at the escarpments in the Aba’ala 
area are potentially unstable. These unstable slopes could cause problems 



Dryland Husbandry Project in Ethiopia 

 

104

for the future construction of surface hydraulic structures near the 
escarpments and for other infrastructural development in the study area.  
 
5. Conclusion and recommendations 
 

From this study, the following points are concluded: 

 The Aba’ala plain has annual surface water recharge potential, 
which is estimated to be about 110.3mm3 [from rivers, springs, and 
direct precipitation].  

 The annual groundwater recharge potential of the Aba’ala plain is 
estimated to be about 42.9mm3, [including recharges from springs, 
rivers, and direct precipitation].  

 The thickness of the alluvial soils is estimated to vary from few 
meters (near the escarpments and near the zones where rocks are 
exposed) to about 100m (at the central parts of the alluvial plain). 
Lithological logs of three boreholes drilled to depths of 45m, 65m, 
and 70m in the plains of Aba’ala show that the materials along the 
borehole profile are represented by alluvial soils.  

 Data on the static water level of the previously existing wells show 
that the depth of the static water level varies from 40m to 65m 
(below surface) depending on the site condition. The wells at the 
central part of the alluvial plain have relatively shallow static water 
level as compared to the wells near the escarpments (near the 
Aba’ala town). 

 For optimum utilisation of the surface and groundwater resource 
potential of the area, integrated method of surface and groundwater 
resource development is one of the possible options in the Aba’ala 
plain.  

 
5.2 Recommendations 
 

From this study the following points are recommended:  

 This study was done at pre-feasibility level and it is necessary to 
evaluate the groundwater reserve in the Aba’ala plain before 
applying large-scale water resource development.   

 To evaluate the surface water resource potential of the area, detailed 
investigation on the hydrological condition and evaluation of the 
discharge of rivers is required. 

 Since the study area is represented by difficult ground conditions, 
detailed evaluation and analysis of the engineering problems should 
be done before the design and construction of engineering 
structures in the area.  
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 Since sub-surface reservoirs (aquifers) could be utilised to store 
surplus water at minimum cost and help to conserve water by 
reducing evaporation losses, it is highly recommend to identify 
areas with good sub-surface storage potential and to evaluate the 
detailed environmental condition of the area so that integrated water 
resource development can be thought and implemented. 

 Though the pre-feasibility study shows that the hydrology and 
hydrogeology of the study area is favourable for conjunctive use of 
the water resource, detailed investigation of the water resource 
potential, hydrogeological characteristics of the soils and rocks, and 
the cost of development is recommended.  

 For sustainable natural resource management in the study area and 
in other potential areas of Aba’ala Woreda, detailed and integrated 
basin study is highly recommended.   
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7. SOIL AND PLANT RESOURCES AS MINERAL 
SUPPLEMENTS FOR LIVESTOCK IN PASTORAL 
AREAS: A CASE STUDY IN ABA’ALA WEREDA, 
NORTHERN AFAR. 

 

Abayneh Ermias and Diress Tsegaye 
 

1. Introduction 
 

Rangeland occupies approximately 51% of the earth’s land surface. 
Rangeland supports forage for herbivores, additional products such as 
minerals, construction materials, wildlife, medicines, chemicals, fuel, and 
other intangible values including areas for the preservation of endangered 
species, anthropological sites, and recreational activities. Improper 
utilisation of rangelands leads to the degradation of vital life sustaining 
resources. Today most rangelands in Africa are in a state of bad health due 
to a combination of factors including overgrazing. 

The people of Afar are agro-pastoralists and pastoralists. They 
rely upon livestock herding, traditional agriculture and petty trade for 
their livelihood. However, the rangeland vegetation is commonly 
disturbed as a result of inappropriate human intervention and high 
livestock population. This situation in Afar rangelands calls for 
studies, so that planning and implementation of sound resource 
management and utilisation would be facilitated. 

The objectives of this study were: 
 To identify plant and soil mineral sources for livestock in Aba’ala. 
 To assess local knowledge of the people in utilization of mineral 

resource supplements for livestock in relation to seasonal 
requirements. 

 
2. MATERIALS AND METHODS 
 

The study was conducted in Aba’ala district of North Afar rangelands. Both 
questionnaire and field survey were employed to collect data. Semi-
structured interview was used to investigate the local knowledge regarding 
utilization of mineral supplement sources for livestock in relation to 
seasonal requirements and to identify soil and plant types used as mineral 
sources in the area. 

Samples of soils that are edible by livestock were taken from four 
places at the embankment of Dergha river to investigate the mean value of 
mineral concentration. Five samples of leaves and twigs were taken from 
Cadaba rotundifolia, Dobera glabra and Salvadora persica. Moreover, to 
determine soil effect on mineral composition of plants, soil samples were 
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taken from five sites where the above three plant species samples were 
taken at 200 meters interval starting from Dergha river. Two water samples 
were also collected from the river. Mineral analysis was supposed to be 
conducted for both macro and micro-elements. However, due to the absence 
of required chemicals for analysis only micro-elements (Copper, Zinc, Iron, 
Magnesium, and Cobalt) were analysed at Mekelle University Analytical 
Laboratory. 

 
3. RESULTS AND DISCUSSION 
 
3.1 Feed resources in the study area 
 
In the study area (Kala rangeland), the herbaceous vegetation is declining 
from time to time due to overgrazing. In the area woody perennials serve as 
the major feed resources especially during the dry season. Among the 
woody species, plants like Salvadora persica* (Adaito), Cadaba 
rotundifolia (Adengalita) and Dobera glabra (Gersa) are the major feed 
resources in the area. They are evergreen plants throughout the dry season. 
Soil and water in the embankments of Dergeha River are other feed sources 
with good mineral sources. The trace minerals (Cu, Co, Zn, Mn and Fe) 
requirement of animals in the study area can be fully achieved from these 
resources. Requirement and toxicity of trace minerals for some livestock 
species from previous studies is shown in Tables 1, 2, and 3.  
 

Table 1:  Requirements and Toxicity of Trace Minerals 

Elements 
Animal 
species Requirement in 

mg/kg ration 
Toxicity level 
(mg/kg ration) 

Copper 
cattle 
sheep 
swine 

5-8 
5 
6 

115 
   ? 

250 

Cobalt cattle 
sheep 
horse 

0.05-0.07 
0.08 

? 

60 
120 

? 

Iodine livestock 0.1 ? 

Zink cattle 
sheep 

20-30 
20-30 

900->1200 
100 

Manganese cattle 10-40 4000 
Selenium Cattle 

Sheep 
0.1 
0.1 

3.4 
10 

SOURCE: Maynared, Loosli, Hintz and Warner (1979)  

                                                 
* Names in parenthesis are local names of plants in Afarigna language. 
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Table 2:  Chemical composition of Salvadora persica as % of dry matter  

Plant part DM CP CF Ash EE NEF Ca P 

Fresh leaves, 
mid-bloom, 
Niger 

NA 16.1 14.1 20.3 203 4702 2044 0.15 

Fresh leaves, 
Sudan 

30.4 13.8 7.9 23.1 1.5 53.7 NA NA 

NA = Not Available 
SOURCE: Bartha, 1970 
 
 
Table 3. Chemical composition of Cadaba rotundifolia as % of dry matter 

Plant parts CP CF Ash EE NFE Ca P 

Browse, with 
pods, milk stage, 
Kenya 

18.2 27.3   7.0 1.8 45.7 0.39 0.17 

Fresh leaves, mid-
bloom, Niger 

30.6   9.3 15.4 1.8 42.9 0.92 0.16 

SOURCE: Bartha, R. 1970 

Soil as feed resource 
 
It may be surprising to say that 'livestock normally feed on soil' to those 
who have never seen the situation as in Kala rangeland. Livestock (camel, 
goats, sheep and cattle) are daily seen feeding on soil near Dergeha river. 
The trace mineral concentration in this soil is almost equivalent to the 
requirements of livestock (Table 4). For instance the Zinc concentration in 
this soil is 32.25 PPM, while its requirement by cattle and sheep ranges 
between 20 and 30.  
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Table 4: Trace mineral concentration of edible soil in Dergeha 

Minerals Average Value (PPM) Average Deviation 

Cu 19   4.32 
Co 22   1.92 
Zn     32.25 10.88 
Mn 177.5 75.36 
Fe       1.18   0.41 

 
Lack of an essential mineral will result in deficiency symptoms and 

even death when the element is available bellow a certain critical level. On 
the other hand, beyond some critical points it becomes toxic (Leymann, 
1993).  

 
Plant species as feed sources  
 

Salvadora persica, Dobera glabra and Cadaba rotundifolia are 
evergreen trees and/or shrubs that are commonly found in Kala rangeland. 
Livestock (especially camel and goats) commonly browse on these plants. 
Livestock from far and nearby areas frequently move to Dergeha during the 
dry season to feed on these evergreen plant species. These plants taste salty 
and have high trace mineral concentration (Table 5). 
 

Table 5: Trace mineral concentration in three browse species (PPM) at Kala 

Plant species Minerals Average Values   
(PPM) 

Average 
Deviation 

 
Cadaba rotundifolia 

Cu 
Co 
Zn 
Mn 
Fe 

5 
7.4 
22 

30.4 
215.8 

1.6 
1.28 
8.08 
7.04 

48.56 
 
Dobera glabra 
 

Cu 
Co 
Zn 
Mn 
Fe 

2.8 
6.4 

34.8 
1446 
147.8 

0.96 
0.48 

19.36 
559.2 
25.84 

 
Salvadora persica 

Cu 
Co 
Zn 
Mn 
Fe 

3.2 
12.2 
17.6 
17.4 
142 

1.04 
1.04 
5.12 
6.48 
27.6 
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In the dry seasons, these browse species are important as water 
sources for the livestock in the area. Camels are naturally adapted to 
the dry area and capable of living for a long period of time without 
drinking water. This is due to the special behaviour of camels in 
selecting high moisture content browse species. As shown in Table 6, 
the three plant species are rich in moisture content. At the same time 
these browse species are less affected by drought. 
 
Table 6:  Moisture content of the 3 browse species (Average value) 

Plant Species Moisture Content (%) 

Cadaba rotundifolia 58.80 

Dobera glabra 56.38 

Salvadora persica 66.54 

 
Dobera glabra, Salvadora persica and Cadaba rotundifolia dominate the 
vegetation in the study area with a density of 125 plants, 50 plants and 375 
plants per hectare respectively (Table 7). The study revealed that the 
occurrence of these plants is almost uniform along the gradient from the 
river course. However, they are absent or rarely found outside the Kala 
plain (i.e. they are not found in the surrounding hills and ridges).  
 
Table 7:  Average Density (Number/ha) and Frequency (%) of woody species along 

the sampling transects. 

Plant Species Density Frequency 

Cadaba rotundifolia 375 100 
Dobera glabra 125 50 
Salvadora persica 50 50 
Cordia gharaf 25 25 
Acacia nubica 25 25 

 
According to Bartha (1970), the three plant species (Salvadora persica, 

Cadaba rotundifolia and Dobera glabra) are the most common plant 
species used as salt resources for livestock that are adapted in arid region. 
Salvadora persica is known as salt bush, mustard tree, toothbrush and short 
evergreen tree suitable for arid regions and sandy soils. This plant is 
browsed mainly by camels and goats. Cadaba rotundifolia is a shrub, 1-2 m 
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high with many branches bearing numerous small grayish green leaves 
grow in arid and semi-arid areas in the desert grass-bush zone. Camels and 
goats graze the leaves and young branches throughout the year, although 
not excessively. During the dry season it is often the only source of green 
roughage. 

Dobera glabra is a tree type in its life form and belongs to the family 
Salvadoraceae. Its seeds are used as medicine for malaria treatment after 
being boiled and the extract is taken. It is an evergreen tree adapted to arid 
regions (Diress, 1999). 

 
Water sources as mineral supplemnts 

 
Two water sources (the running and the spring water) are 

available for those livestock grazing on Kala rangeland. The water 
tastes salty and never dries through out the year. Its salty taste is not 
much pronounced in the rainy season unlike in the dry season 
because the rainwater is mixed with it (Table 8). 
 

Table 8. Trace Mineral Concentration in Dergeha water sources (PPM) 

Water sources Minerals Value (PPM) 

 
Running Water 

 
Cu 
Co 
Zn 
Mn 
Fe

 
0.19 
0.07 
0.62 
0.06 
0.71 

Spring Water Cu 
Co 
Zn 
Mn 
Fe 

0.18 
0.10 
0.53 
0.06 
0.44 

 
 
3.2 Plant and soil mineral composition and their relationships 
 
Mineral composition of plants varies greatly with soil fertilisation and plant 
species (Van Soest, 1985). Simple linear correlation between soil and plant 
mineral composition showed no positive relations for most of the trace 
minerals (Table 9).     
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Table 9: Correlation between soil and plant mineral concentrations. 

Variables Correlated 
minerals 

Simple linear correlation value (r 
calculated) 

Cadaba 
rotundifolia 

Cu 
Co
Zn 

Mn 
Fe 

0.600 
-0.301 
-0.049 
0.148 

-0.378 
Dobera glabra Cu 

CO 
Zn 

Mn 
Fe

-0.442 
-0.833 
0.665 
0.820 
0.092 

Salvadora persica                      Cu 

                     Co 

                    Zn 

                    Mn 

                     Fe 

                                             0.457 

                                              0.802 

                                            -0.360 

                                           -0.135 

                                                  0 

 
Like the occurrence of the plants, trace mineral concentration in the area is 
almost evenly distributed all over Kala rangelands (Figures 1-5). However, 
there was a difference in the concentration of the trace minerals between the 
soil and the plant species. For instance, copper and concentrations in the 
soil particles were higher as compared with the three browse species 
(Figures 2 and 3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig-1. Copper concentration in three browse species and soil along a
distance gradient from the river course.
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Zinc concentration is almost uniform in both the soil and plants (Figure 3). 
Manganese concentration was found high in Dobera and iron concentration 
was high for Cadaba routindifolia (Figures 4 and 5). On the other hand, 
Cadaba rotundifolia and soil had lower concentrations of Manganese and 
Iron.  
 
 
 

Fig-2 Cobalt concentration in three browse species and soil
along the distance gradient from the river course.
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Fig-3 Zink concentration in three browse species and soil along
the distance gradient from the river course.
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3.3 Local resource management practices 
 
The Afar people are well known in indigenous knowledge systems of using 
their natural resources. Simonsen and Mitiku (1996) stated 'knowledge 
about physical environment is an essential part of Afar mode of adaptation.’ 
The Afars have the skill to select the most seasonally appropriate and 
browsing areas and avoid areas that are already utilised. The seasonal 

Fig-4: Manganese concentration in three browse species
and soil along distance gradient from the river course.

0

500

1000

1500

2000

2500

0 200 400 600 800

Distance (Meter)

Co
nc
ent
rat
ion
(P
PM
)

Soil(Mn)

Sal

Dob

Cad

 

Fig-5 Iron concentration in three browse species and soil along

the distance gradient from thr river course.
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requirements of minerals for Afar livestock and the seasonal movements to 
Dergeha rangeland is one of the main pointed example of indigenous 
knowledge system in resource utilisation of this people. 

The study area (Kala plain) supports very big size of livestock 
population every day. Three districts (weredas) including Aba’ala are using 
soil, plant and water of the study area for mineral supplement sources to 
livestock. The weredas using the rangeland include: 

(i) Aba’ala wereda 
In Aba'ala wereda there are about eleven kebeles (peasants’ associations). 
All of them are using the soil and plants of Dergeha.  Some kebeles such as 
Haridan, Gala'eso and Asangola use the area daily while others are seasonal 
users. 
  
(ii) Megale wereda 
Three villages: Pharena Hapholaf, Keraito and Ganduli, use Dergeha 
rangeland.  

(iii) Wajirat wereda 
This is one of the weredas in Tigray region. Four kebeles, Bunga, 
Sene'ale, Adele and Ginty, use the rangeland. 
 

Time of movement 
Animals from distant places move to Dergeha at specific seasons, once or 
twice a year. They stay for one or two months around the area, grazing 
and/or browsing in Kala rangeland and drinking water in Dergeha River. 
They move to this area to get edible soil, evergreen plants such as Dobera 
glabra and Cadaba rotubdifolia and salty water. 

Seasons of the year in which livestock move to Dergha include: 
 From the end of 'kerma' to the end of 'Gillal' (September - 

December). 
 From the end of 'Sugum' to the end of 'Hagai' (March - May). 
 

The pastoralists indicated that livestock show a sign of mineral deficiency 
through different behaviours as an indicator of the need to move to Kala. 
Animals move to the area without the knowledge of the owners. Animals 
feed on soil particles, plant stems (woody parts), clothes, bones, paper, and 
other non-edible particles; they become less productive both in meat and 
milk supply; their appetite is reduced and their physical appearance is 
abnormal (rough skin and slimy body).  
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During the rainy season there is enough feed resources in most areas. As a 
result, the mineral requirement of the livestock could be easily fulfilled. In 
such cases there is no need to move to Dergeha. Moreover, the soil and 
water in the area do not taste salty as in the dry season since it is diluted 
with the rainwater. Hence, animals may not benefit from going to Dergeha. 

The people indicated that animals staying in Kala rangeland exhibit the 
following characteristics.  

 Increased milk production.  
 Physical appearance changes; their skin becomes smooth and 

shiny; they add weight. 
 They feel healthy and behave well. 
 Have good appetite 
 Good growth condition (rate). 
People, however, mentioned their worries regarding heavy pressure 

on the Kala plain as the neighbours have easy access to the plain.  
 

4. CONCLUSION 

Kala plain is the major source of livestock feed in Aba'ala. As mineral 
supplement sources, plant species like Salvadora persica, Dobera glabra 
and Cadaba rotundifolia as well as soil and water sources in the area are 
best suited for the livestock. 

However, the rangeland is supporting a large number of livestock, which in 
turn resulted in the deterioration of the resources. It is, therefore, 
recommended that the study area be given special attention to devise 
appropriate protective measures in order to have a sustainable utilisation of 
the resources. It is also suggested that further detailed studies be undertaken 
to understand the various ecological processes and their consequences on 
the livelihood of the local people in the study area. 
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8.   PHYSICO-CHEMICAL CHARACTERISTICS OF SOME 
SOIL TYPES IN ABA’ALA WEREDA, North Eastern 
Ethiopia 

 
Daniel Alemayehu and Mitiku Haile 
 
1.  Description of the Study Area  
 
1.1   Location and Topography 
 
The soil survey was carried out on some of the soil types occurring in 
Aba’ala Wereda in the northern part of Afar Regional State, Northeastern 
Ethiopia. The population in the study area consists of the indigenous Afar 
(majority) and the settled Tigray people. According to Simonsen and Mitiku 
(1996) and Diress (1999) the majority of Afars are pastoralists depending 
mainly on livestock husbandry for their livelihoods, with few agro-
pastoralists practicing both livestock keeping and cultivation: the Tigrians 
are mainly cultivators. The study area consists of flat plains occasionally 
interrupted by undulating hills and a series of elongated ridges, surrounded 
by high broken hills with few outlets joined to other valleys. The 
topography is characterized as first: simply flood plains like the areas in 
Aba’ala, Kala and Wossema; second, mountainous areas with moderate 
relief intensity; and third, some rugged areas with steep slopes and high 
relief intensities. Most of the area is dominated by hills and ridges and the 
topographic characteristic is mountainous. The elevation of the area ranges 
from 1000 m to 1700 m above sea level (masl). There are few perennial 
rivers in the study area, which flow eastwards but sink into the sand within 
very few kilometers from their sources.  
 
1.2 Geology and Soils 
 
Although there were no specific studies done as to the soils and geology of the 
study area, professional observation indicated that the distribution of the soils 
varies according to the landscape. Along riverbanks deep alluvial soils occur 
that are coarse in texture dominated by sand and gravel. In the plains an 
association of soil types are observed including Cambisols, Vertisols and 
Fluvisols. The local people have also their own soil classification schemes: 
‘Ado’ for white sandy soil, ‘Buna’ for brownish loamy soil, ‘Assah’ for red 
clayey soil and ‘Dat’ for black clay soil. According to the survey conducted, 
most of the study area is covered with ‘Ado’ type of soil (refer to Figure 2 in 
part one of this book). 
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1.3 Climate 
 
According to Hunting and Macdonald (1976), a semi-arid type of climate 
receiving bi-modal rainfall characterizes the study area. The area received an 
average of 422mm rainfall annually for the period 1972-1979. In general, the 
rainfall of the study area is characterized by high variability and intensity. 
According to the key informants, the seasons of the year are defined in 
‘Afarigna’ as follows: 

(vi) ‘Karma’ (July-August), the main rainy season. 
(vii) ‘Gillal’ (September-December/February), cool dry period 

extending to February if there are no showers. 
(viii) ‘Dedaa’ (January-February), cloudy with one or two showers. 
(ix) ‘Seguom’ (March-April), the shortest rainy season but sometimes 

it fails to rain. 
(x) ‘Hagai’ (May-June), the hot dry spells with high diurnal 

temperature. 
 
1. 2.   METHODS USED TO DETERMINE THE PHYSICO-

CHEMICAL CHARACTERISTICS 
 
Four representative sites were selected for detailed study on the physico-
chemical characteristics. From each site one profile was dug for sampling 
and morphological observation. Soil samples to a depth of 75 cm (where 
applicable) were collected for laboratory analysis at the Mekelle University 
Soil Laboratory. FAO (1994 &1999) guidelines were used in this study for 
soil profile description (Table 1). 

Table 1:  Methods used for determining various soil parameters 

Parameter Unit Method Reference 

Particle size distribution % Hydrometer method Boyoucous 
Infiltration rate cmh- Ring Infiltrometer Booker Tropical Soil 

Manual, 1991 
Bulk density gcm-3 Core sampler BSI, 1976 
Moisture content % Gravimetric  BSI, 1976 
Total porosity % “ “ 
PH  Potentiometric USSLS (1954) 
Calcium Carbonate % Titration Booker Tropical Soil  

Manual, 1991 
Ec Scm-

1 
Ec meter Booker Tropical Soil  

Manual, 1991 
Available Phosphors ppm Olsen 1954 
Organic Carbon % Walkely Black  
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3. RESULTS AND DISCUSSION 
 
3.1 Field Description  
 
Site 1 (DHP demonstration site) 
 

The average slope of the site is about 1-2%; the drainage pattern is 
somewhat excessively drained; the stoniness is approximately few to 
common; is strongly calcareous; plain land form with no 
microtopography and has semiarid type of climate.  The site is used as 
demonstration site for fruit, vegetables, maize and pasture production. 

 
Site 2 (Shugala area) 
 
The average slope of the site is about 6%; the drainage pattern is 
excessively drained; the stoniness is many to common; the carbonate level 
is strongly calcareous; plain land form with no microtopography.  Has semi-
arid type of climate with dominant vegetation of A. etbaica bush land (Aloe 
is also present as a herbaceous cover). 
 
Site 3 (Ye dega Mekabir area) 
 
The average slope of the site is about 10%, which is well drained and few 
stones.  The soil is extremely calcareous.  The area is hilly.  It has semi- 
arid type of climate, with scattered bush land dominated by A. etbaica. 

Site 4 (Gera Debra area) 

With an average slope of 2%, the area is well drained with abundant stones.  
It is extremely calcareous, flat terrain land form with very high gilgai 
micro-topography.  It has semi-arid type of climate, supporting vegetation 
cover dominated by A. etbaica bush land. 

Brief Description of the top Soil (0-75 Cm) 

Site 1 (DHP demonstration site) 

It has very deep effective soil depth.  The common biological feature is 
subterranean termite. Dry moisture status; colour: 2.5 YR 6/2 (dry) and 7.5 
YR 3/2 (moist), consistency: slightly hard when dry, low plasticity; sub-
angular blocky structures; sandy clay loam and clay loam in texture; the 
occurrence of voids is few to common. 
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Site 2 (Shugala area) 

It has effective soil depth of 110 cm. Very few biological activities. Dry 
moisture status; colour: 10 YR 3/6 (dry) and 10 YR (moist); consistency: 
slightly hard when dry, friable highly plastic and sticky when wet, granular 
structure, sandy loam in texture, the occurrence of voids is few to common. 

Site 3 (Ye dega Mekabir area) 

It is a shallow profile (<41cm) without observable biological features.  It is 
dry and has a colour of 10YR 4/6 (moist).  The consistency is very friable 
when dry, highly sticky and plastic when moist with granular structure 
sandy clay loam in texture. 

Site 4 (Gera area) 

Extremely shallow in depth (20cm). Dry moisture status.  The colour is 
10YR 5/4 (dry) 10YR 4/6 (moist); it is hard when dry, little plasticity when 
moist; massive structure; sandy clay loam in texture. 

3.2 Physical Characteristics  

2. The physical characteristic of the four sites is presented in Table 2. Soil 
bulk density measurements are made in the course of many routine soil 
surveys as guide to soil compaction and porosity.  The results can be 
used as indicators of problems for root penetration and soil aeration in 
different soil horizons.  Bulk density values vary considerably with 
moisture content, particularly with soils having fine textures. 
The bulk densities of the soils studied are similar. The value ranges 

between 1.09 and 1.166 g/cm-3.  The result indicates that there is no 
problem for root penetration. 
 
Table 2:  Summary of the important physical characteristics of the soil sample from 

the study area  

Parameter Site 1 Site 2 Site 3 Site 4 

Bulk density ( gm cm –3 ) 1.059 1.113 1.166 1.113 
Infiltration Rate ( cmh-1 ) 1.96 8.411 1.875 1.569 
Total porosity ( % )  56 54 52 58 
Moisture Content ( % ) 7.1 6.9 7.4 7.0 
Texture ( % ) 
Sand 
Silt  
Clay  

 
68 
12 
20 

 
80 
15 
 5 

 
84 

4 
12 

 
59 
12 
29 
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Soil Porosity 
 
The quantity of pores in a soil and their size distribution are useful general 
indicators for the physical conditions of soils. However, pore characteristics 
are not readily quantifiable in their influence on crop productivity.  It is less 
easily measured and in most surveys only qualitative observations are 
made. 

Generally, the porosity of sand is lower than the porosity of clay.  The 
total porosity increases for finer textures.  From the result above, the total 
porosity of the area is optimal.  This indicates that the texture of soil is 
dominantly sandy clay loam.  This relation was illustrated by the soil 
texture triangle along with infiltration class. 

In general, a desirable soil for plant growth has a total porosity of 50%, 
with one half macro-pores and one half micro-pores.  Such a soil has a good 
balance between retention of water for plant use and on oxygen supply for 
root respiration. 

Given the above facts, the soil of the study area is in the range of 50-
60% porosity.  This implies that the soils on average have good balance 
between retention of water for plant use and oxygen supply.   

Infiltration Rate  
 
Infiltration refers to the vertical intake of water into a soil, usually at the 
soil surface, and measurements of infiltration rates form a vital part of many 
surveys involving irrigation development or soil conservation.  The results 
from double ring infiltro-meter readings is presented in Table 3 and 4. 
 

Table 3:   Values for infiltration rate at t=6h and basic infiltration  
                          rate of the studied soils (cmh –1 ) 

Site  Range of Value Basic Infiltration rate 

1 1.96 4.2 – 4.5 
2 8.411 8.1 – 9.0 
3 1.875 1.2 – 1.9 
4 1.569 1.3 – 2.4 
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                        Table 4: Infiltration category of the soils 

Site  Infiltration Category  Basic Infiltration Rate  

1 Moderate rapid 4.2 –4.5 
2 Rapid  9.0 
3 Slow 1.2 – 1.8 
4 Moderately slow  2.4 

 
The result indicates that the soils have moderately rapid to moderately slow 
infiltration rate.  Site two has rapid infiltration rate.  This is because the soil 
of the site is dominantly sandy. This increases the rate of downward 
movement of water in the soil. 

In Site 1, since the moisture status of the soil is dry, the rapid 
instantaneous intake rate in the first 10 min indicates the water is moving in 
the upper sandy texture soil.  The rate of water movement declines sharply 
in the next 10 min. Then the graph continued steadily for the consecutive 
20min.  Then it declined smoothly showing that the water is moving in the 
lower layer, which is moderately clay.  Finally, the graph started to increase 
smoothly for the last 20min.  This was due to the regression of the water 
into the gravel layer which is very thick compared to the upper horizon. 

For Site 2, the infiltration rate in the first 40-minute declined smoothly 
at lower rate.  This is because the pore space of the upper horizon is a little 
bit narrower. As a result the water took less time to regress downward in the 
next 10 minutes and, the rate of water movement enhanced rapidly.  This 
was due to change of horizon.  The physical property of the lower layer in 
terms of texture is dominantly sandy. This increased the percolation of 
water downward.   

In Site 3, since the soil was dry at the time of measurement, the water 
intake rate was higher.  In the next 10 minute, the graph declined sharply.  
This indicates the layer of soil to be slightly thicker in depth and a little bit 
saturated.  In the next 10 minute the intake showed half way increment and 
half way decline.  This is because the degree of weathering of the soil 
horizons was different.  This made some parts to be very loose and other 
party to be coarsely textured.  As a result there was no uniformity in 
porosity.  The lower horizon reached the basic saturation point after an hour 
and half. 

In Site 4, the instantaneous intake rate was relatively lower.   Within 20 
minutes there was a sharp decrease and increase in the intake rate.  This 
indicates the variation in porosity and texture within a short distance. This 
abrupt change shows also the presence of rock fragments in the soil.  
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3. Moisture Content  

The study on the moisture content of soil describes the moisture status of 
the soil.  It explains how much mass of water is present in a given mass of 
soil.  The result in Table 5 shows that the soils are dry in moisture status.   

Table 5:  Moisture content value of the two replicates of each sample of the profiles 

 

Site  

Moisture Content (%)  

Average Value 

 

Class 
Rep.1 Rep.2 

1 
 
2 
 
3 
 
4 

A.     8 
B.     9.6 
A.     6.8 
B.     5.2 
A.     7.8 
B.      6.8 
A.      6.8 

6.2 
9.4 
7.0 
6.0 
7.0 
5.8 
7.2 

7.1 
9.5 
6.9 
5.6 
7.4 
6.3 
7.0 

Dry 
 

Dry 
 

Dry 
 

Dry 

 

4. Texture of the Soils  
 
To have a general view of the soils of the study area in terms of texture, the 
results (Table 6) were compared among sites based on total percentage of 
sand, silt and clay.  Taking sand percentage, Site 3 has the highest sand 
content.  This indicates that the volume of macro-pores is relatively higher.  
The soil cannot retain water against gravity and is usually filled with air, 
hence it transmits water rapidly and there is good aeration in the soil.  On 
the occurrence of rain or irrigation application, the pores will remain water 
filled and become saturated.  This short interval of saturation leads to run 
off on the soil.  So it is more susceptible to erosion during the rainy season. 
 

Table 6:  Particle size distribution (%) and textural class of the soil samples. 

Site Sand Silt Clay Tex. class 

1 
 
2 
 
3 
 
4 

A.      7.32 
B.     61.95 
A.     69.03 
B.     71.34 
A.     86.97 
B.     80.47 
A.     58.78 

9.91 
14.04 
20.62 
8.55 
4.22 
3.85 

12.49 

16.9 
24.0 

10.35 
20.11 
8.81 

15.69 
28.73 

Sandy loam 
Sandy clay loam  
Sandy loam  
Sandy clay loam 
Loamy sand  
Sandy loam 
Sandy clay loam  
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3.3 Soil Chemical Characteristics of the studied soils   
 
Electrical Conductivity (Ec) 
 
Electrical conductivity measurements are used as indication of total 
quantities of soluble salts in the soil.  Many interpretations of values have 
been devised, but no universally applicable and precise interpretation is 
possible because the effects of salinity are modified greatly by crop 
varieties and species, soil drainage, stage of crop growth and climatic 
variations. 

The electrical conductivity values for the soils is low level of salinity. 
The value ranges between 112.6 to 204 u S/cm (Table 7)  
 
 
Table 7: Chemical characteristics of the soil samples 

Parameter Site 1 Site 2 Site 3 Site 4 

pH 
 
 
Ec (uScm-1 ) 
 
 
Au.P (ppm) 
 
 
Organic Carbon 
(%) 
 
CaCo3 (%) 

A. 6.08 
B. 6.06 
 
A. 132.1 
B. 137.6 
 
A. 15.28 
B. 10.27 
 
A. 1.09 
B. 0.99 
 
A. 12.09 
B. 8.01 

A. 6.11 
B. 6.92 
 
A. 189.1 
B. 148.8 
 
A. 8.49 
B. 0.85 
 
A. 1.14 
B. 1.09 
 
A. 11.03 
B. 4.08 

 

A. 6.92 
B. 6.68 
 
A. 161.2 
B. 112.6 
 
A. 2.11 
B. 2.18 
 
A. 1.01 
B. 0.87 
 
A. 8.24 
B. 6.08 

A. 6.93 
 
 

A. 204 
 
 

A. 11.18 
 
 

A. 0.99 
 
 

A. 904 
 

 
Organic Carbon  
 
Measurements of organic carbon, like that of soil N, are very widely 
quoted, but they suffer from similar difficulties of experimental 
determinations and interpretation.  They are often made as a measure of the 
quantity of organic matter present in the soil. The result shows that the soils 
are low in organic matter content with values ranging between 1.49 and 
1.96% (Table 8).  In other words, the soils of the study area are of poor in 
fertility.  The conditions necessary for decomposition are moisture and 
temperature.  Active microbial activity prevails at higher temperature and 
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sufficient moisture status.  But semi-arid regions do not fulfil the latter 
factor.  This is one of the main reasons for lower organic matter content. 
 
 

Table 8.  Representation of organic carbon (%) and rating  
    of the measured values 

 
Site 

 
Measured   
Organic C 

 
Organic 
Matter 

 
Rating 

1 
 
2 
 
3 
 
4 

A. 1.09 
B. 0.99 
A. 1.14 
B. 1.09 
A. 1.01 
B. 0.87 
A.        0.99 

1.87 
1.70 
1.96 
1.87 
1.74 
1.49 
1.70 

Low 
 

Low 
 

Low 
 

Low 

 
pH  
 
The measured soil pH to some extent depends on the soluble salt content of 
a soil. pH influences plant growth directly and also regulates the availability 
of nutrients to plants.   

The pH of the studied soils is nearly neutral.  This range of pH values is 
optimum condition for availability of common elements in the soil. The pH 
ranges between 6.06 and 7.08 (Table 9). This implies that the area varies 
from slightly acidic to nearly neutral. 
 

Table 9: Representation of pH value and its rating  

Site pH Rating Interpretation 

1 
 
2 
 
3 
 
4 

A. 7.08 
B. 6.06 
A. 7.11 
B. 6.92 
A. 6.92 
B. 6.68 
A.        6.93 

High  
Medium 
High  
Medium 
Medium  
Medium  
Medium  

Very slightly alkaline  
Very slightly acidic 
Very slightly alkaline  
Very Slightly acidic  
Very Slightly acidic  
Very Slightly acidic  
Very Slightly acidic 
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Available P (Phosphorus) 
 
The result indicates that SITE 1 has higher availability of phosphorous. This 
shows higher intensity of nutrient availability in the profile. The high 
sediment deposition enhances the availability of nutrient. SITE 2 and 4 have 
moderate content.  SITE 3 has the least. The value ranges from 0.8 to 14.20 
ppm (Table 10) 

Table 10: Available P Values of the Studied Soils (ppm) 

Site P Rating 

1 
 
2 
 
3 
 
4 

A. 14.2 
B.   9.3 
A.   7.9 
B.   0.8 
A.   1.95 
B.   2.04 
A.          10.4 

Medium 
 

Medium 
 

Low 
 

Medium 

 
Calcium Carbonate  
 

The level of calcium carbonate in the soil is an indication of salinity in 
the soil.  Moreover, it implies how much the soil is calcareous.  The result 
shows that the soil of the area is slightly calcareous (Table 11). 
 
Table 11: Calcium Carbonate Content (%) and Ratings for the Soils. 

Site  Calcium Carbonate Class Interpretation 

1 
 
2 
 
3 
 
4 

A. 12.09 
B.   8.01 
A. 11.03 
B.   4.08 
A.   8.24 
B.   6.08 
A.           9.04 

< 15 
< 15 
< 15 
< 15 
< 15 
< 15 
< 15 

Slightly calcareous 
Weakly calcareous 
Slightly calcareous 
Non calcareous 
Weakly calcareous 
Weakly calcareous 
Weakly calcareous   

 
The value of carbonate level ranges between 4.08 and 12.09%. Site 

1 (12.09%) has relatively higher carbonate contents as compared to the 
others, due to reduced effect of leaching.  
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4. CONCLUSION AND RECOMMENDATIONS 
 
The major aim of the study was to understand the physical and chemical 
characteristics of the soil.  This was done in accordance with FAO’s soil 
classification criteria.  Hence, SITE 1 was classified as Calcaric Fluvisol 
(FLC). Calcaric Fluvisols are Fluvisols which are calcareous at least 
between 20 and 50cm from the surface and lacking salic properties.  SITE 2 
is classified as Luvic Calcisol (Cli). These are Calcisols having an argic B 
horizon, lacking salic properties, lacking gleyic properties within 100 cm of 
the surface.  The Argic B horizon contains more total clay than an overlying 
coarser textured horizon.  SITE 3 is classified as Umbric Leptosol (LPU).  
This Leptosol has an umbric A horizon which is characterised by the 
following: the organic carbon content is at least 0.6% throughout.  The 
thickness is 10cm or more and resting on hard rock.  

To improve and elaborate the information so far collected further 
investigation on the following soil parameters are recommended.  
 
 CEC (cation exchange capacity)  
 Base saturation  
 Micro nutrients  
 Total nitrogen  
 Exchangeable cations  
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9.   RESOURCE SHRINKAGE AND POSSIBLE CAUSES OF 

CONFLICT IN THE AFAR NATIONAL REGIONAL 
STATE 

Beruk Yemane* 

1. Introduction 

Out of the total 1.1 million human population in Afar Region over 90% 
(about 990,000) are primarily pastoralists who depend on livestock. 
Livestock are sources of food, income, security, insurance above all means 
of livelihood. The pastoralists using their traditional organisations manage 
their livestock and other rangeland resources. 

The resource management has been practised for generations 
without considerable effect. However, resource degradation coupled 
with climatic variability have threatened the pastoral mode of 
production and livelihood. In order to secure their resources and 
ensure their livelihood, pastoralists are forced to involve in resource 
conflict. 

This paper tries to assess the causes for shrinkage and degradation of 
the rangeland resources that lead to conflict and possible remedial 
measures. 

2. OBJECTIVES 
 Assess the current livestock and rangeland resources 
 Identify the major causes for resource shrinkage and degradation 
 Identify the sources of conflicts and possible conflict resolution 

options. 

3. THE RESOURCES 
3.1 Land use/land cover 

According to the land use/ land cover of the Afar National Regional 
State (1998-99), 64% of the total area is classified as bare land. Shrub land 
(17%), grazing land (8%) and potentially cultivable and cultivated land 
(8%) constitute the remaining as presented in Table 1. 
 
 
 
 
 

                                                 
* Senior Range Management Expert. Ministry of Agriculture, P.O.Box 23688 code 1000. Tel.  510183. 
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Table 1: Land use/ cover of the Afar Region. 

Type Area in ha % of Total 

Potentially cultivable and cultivated 
land 

529000 5.24 

Forest land  180000 0.18 
Riparian vegetation 137000 1.36 
Bush land 183000 1.81 
Shrub land 1698000 16.81 
Grazing land 762000 7.56 
Marshy area 276000 2.74 
Bare land 6422000 63.67 
Wet land 61000 0.60 
TOTAL 10,086,000 100 

SOURCE: Land Resource Inventory for the Afar National Regional State (1991 Eth.Cal.) 

1998-99. 

 
As presented in Table 1, about 64% of the total area is considered bare 

land, while the rest of the area, which is about 36%, is considered to be 
suitable for livestock production under traditional pastoral resource 
management. 

 
3.2 The Livestock Resources 

They are composed of cattle, sheep, goats, camels and donkeys. Cattle 
are primarily used as source of milk, meat and are found mainly in the 
moist parts of the region where the potential for grazing and water is 
relatively adequate. 

Goats and camels are raised for milk and income. They are found in 
arid and semi-arid areas where browse types of vegetation are dominant. 
Sheep are raised as income source and found in semiarid and moist areas. 

Even though, there is no reliable and up-to-date data on livestock 
population of the region attempts have been made to discover the number, 
using different approaches by different authors. For the purpose of this 
study the Regional (1998-99) livestock estimate figure has been used as 
shown in Table 2. 
 
 
 



Beruk Yemane. Resource Shrinkage and Possible Causes of Conflict in the Afar... 

 

133

Table 2:  Livestock population of Afar National Regional State 

Livestock type Number TLU % Total (TLU) 

Cattle 3,620,147 2,534,103 60.48 
Camel 871,832 1,046,198 24.97 
Goats 2,939,298 293,930 7.02 
Sheep 2,004,063 200,407 4.78 
Donkeys 192,248 115,349 2.75 
Total 9,627,588 4,189,987 100 

Source:  Afar Regional Socio-economic Study Report (1991 Eth.cal)  

  1998-99 

Out of the total livestock population cattle rank first (60.48%) followed 
by camels (24.97%), goats (7.02%) and sheep (4.78%) as presented in 
Table 2. The cattle and camel population (TLU) accounts for 85.45% of the 
total livestock in the region. 

Excluding the areas classified as potentially cultivable and cultivated 
land, forest land, bare land and wetland account for 7,030,000 ha (69.7%); 
the remaining rangeland (i.e. riparian vegetation, bush and shrub land, 
grazing land and marshy area combined) amounts to 3,056,000 ha (30.3%). 
Therefore, taking the current available rangeland resource of 3,056,000 ha 
and the existing livestock population as 4,189,987 TLU, the carrying 
capacity of the rangeland in the region is estimated at 1.37 TLU/ha. 

 
3.3 Traditional Resource Management 

Since the livestock depend mainly on the natural feed source on the 
rangelands composing of grasses, shrubs and fodder trees, the resources can 
be categorised into three major zones. 

Zone 1. Upper basin rain-fed areas 

Located at the escarpments of the central highland, this zone gets better 
rainfall. The dominant vegetation is comprised of shrubs, grasses and fodder 
trees. The major livestock types are in the order of goats, sheep, cattle and 
camels. The administrative zones found include zones two, four and five. 
 

Zone 2. Upper and Middle Valleys, Western Catchment Foothills 

Rainfall here is less than in zone 1, with dominant vegetation cover of 
grasses and less amount of shrub land riparian forest along the Awash 
River. The best traditional wet season areas of Halidegi Gewane, Awash 
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and Amibara plains are found in this zone. The dominant livestock include 
cattle followed by sheep and goats. The administrative zones sharing these 
rangelands are zone one, three and four. 
 

Zone 3. Lower Valley Zone 

This comprises of desert and semi-desert areas located away from rivers 
and delta. The vegetation type is mainly scattered shrubs and annual grasses 
supporting transhumant way of life. Goats and camels are dominant. The 
administrative zones of one and two are found in this lower valley zone. 
 

3.4 Livestock Management 

The rangelands in the above three zones are utilised based on wet and dry 
season traditional management system. During the wet season (commonly 
known as Karma and Sugum) livestock stay and utilise the feed source 
freely around permanent village sites without moving long distance. At the 
beginning of the dry season (commonly known as Gilal and Hagai) 
livestock with the exception of lactating animals and calves, move far 
distances to areas where permanent water points and grazing is available. 
Those pastoralists residing in the administrative zones of two, four and five 
move with their livestock to near-by adjacent highland areas. Average 
distance travelled to dry season grazing area range between 60-80kms, and 
duration of stay is about 3-5 months. However, during extended dry period 
and drought they travel up to 150kms, and stay up to 7 months until the next 
rain. 
 

4. RESOURCE SHRINKAGE AND DEGRADATION 

The major causes associated to resource shrinkage are related to a change in 
land use, resulting in the contraction of the overall size of the traditional 
pastoral territory. In addition, climatic variability coupled with 
mismanagement has aggravated the situation. Some of the major causes 
associated to a change in land use are explained in detail below. 
 

4.1 Expansion of Sedentary Agriculture 

This primarily refers to encroachment of the rangelands by crop cultivators 
in marginal areas where the rainfall is below 500 mm/yr. There is a constant 
pressure and threat from the adjacent highlanders bordering the rangelands. 
Even though there is no accurate data, out of the total 529,000 ha, 
considered to be potentially cultivable and cultivated, a certain portion of 
the rangeland has been converted under this major land use. The threat of 
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encroachment could be observed in the administrative zones of two, four 
and five which is also a source of potential conflict. 
 

4.2 Expansion of Agricultural Projects 

This refers to the conversion of prime traditional dry season grazing areas to 
large-scale irrigated agriculture along the Awash plain. Since the last 50 
years the Afars have lost close to 50-60 thousand ha for various plantation 
projects. Using the current carrying capacity estimate of 1. 37ha/TLU, this 
prime rangeland could have supported about 82,200 livestock units and 
contributed to the availability of additional feed source and improvement of 
the rangelands. 
4.3 Expansion of Wildlife Parks and Sanctuaries 

This also refers to the conversion of prime traditional wet season grazing 
areas to wildlife parks and sanctuaries without the consent of the pastoral 
community. Once they are established pastoralists do not have the access 
and benefit from the parks and sanctuaries. Moreover, it limits mobility and 
reduces feed source for livestock. The areas converted into wildlife parks 
and sanctuaries in the Afar Region are presented in Table 3. 

Table 3: Wildlife and Sanctuaries in Afar Region 

Location Area in ha 

Awash National Park 7560 
Yangude National Park 47310 

Alidge wildlife reserve 18320 

West awash wildlife reserve 17810 
Gewane wildlife reserve 24390 

Mille Serdo Wildlife reserve 87660 
Gewane controlled hunting area 59320 

West Awash controlled hunting area 91360 

Total 353730 

SOURCE: Ethiopian Wildlife Conservation Organization (1993) 

As presented in Table 3, a total of 353,730ha of prime traditional 
grazing land has been converted to wildlife parks, reserve and hunting 
areas. Taking the current carrying capacity estimate of 1.37TLU/ha, this 
prime wet season grazing area can support an average of 484,610 livestock 
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units. This could have equally contributed to the feed source and 
improvement of the rangelands. 
 

4.4 Emergence and Expansion of Agro-pastoralism 

Farming could be considered as both a response to food insecurity and 
economic diversity (Oba, 1998). Therefore, agro-pastoralism can be viewed 
as a production system combining both livestock and crop. Like the rest of 
the Horn countries, agro-pastoralism in Ethiopia has been spreading into 
purely traditional pastoral dry season grazing territories in the last 100 years 
(Halt and Richards, 1993). This has been so in Afar, with the advent of 
large scale irrigated projects and encroachment of neighbouring highlanders 
in the last 50 years. Moreover, due to the assistance from the former North 
East Rangeland Unit (NERDU) and the ongoing crop extension package, 
over 3,700ha of land have been converted into crop cultivation using both 
rain-fed and irrigation schemes (Regional BOA, 1990). Based on the 
existing data the 3700 ha of this dry season grazing area can support about 
5069 livestock units. 
 

4.5 Encroachment of Unwanted Plant Species 

Encroachment of unwanted plant species into the prime rangelands causes 
resource shrinkage and feed shortage. The replacement of acacia species by 
Prosopis juliflora in the administrative zones of one and three can be cited 
as an example. Its introduction as a drought period livestock supplement 
feed is aggressively invading prime irrigable area and rangelands adjacent 
to farms and water points, in particular along the Awash plain, causing 
resource shrinkage and deterioration. 
 

4.6 Conflict over Rangeland Resources 

Clan and inter clan conflicts over key rangeland resources, mainly grazing 
land and water points, can cost human life property and cause resource 
shrinkage. Competition and ownership over resources between the Afar and 
Isa have precluded about 75,000ha of prime wet season grazing land in the 
Halidege plain. This is also common among the Afar clans and inter clans 
of Amibara district and the Middle Awash. An example of such a conflict is 
between Harkamella – Fediha and Sidiha Burra, both belonging to the 
Debine, that occurred in 1989 resulting in the death of 28 people from both 
sides (Getachew, 1999). 

In terms of resources shrinkage, the area considered as a buffer 
zone can accommodate a minimum of 102,750 livestock units during 
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the wet season, and provides additional livestock feed and 
improvement to the rangeland resources. 
 

5. CONCLUSION AND RECOMMENDATIONS 
 
Over 90% (about 990,000) of the human population in Afar Region 
primarily depend on livestock for food, income, security and insurance. The 
livestock population that is estimated at 4.2 million TLU depends on 36% 
of the rangeland resources. The pastoralists using traditional organisations 
as well as wet and dry season grazing management utilise the rangeland 
resources. 

However, resource shrinkage, caused by expansion of sedentary and 
large–scale agriculture, wildlife parks and sanctuaries and emergence of 
agro-pastoralism, has exasperated the situation. Besides, encroachment of 
unwanted plant species and conflict over key resources coupled with 
climatic variability (i.e. shortage of rain and recurrent drought) have made 
the resource shrinkage and degradation more pronounced. 

According to study reports an estimated total area of 492,430 ha that 
can support about 674,629 TLU, which is about 16% of the total livestock 
unit, have been taken out or displaced from the traditional grazing territory. 
This lost resource could have contributed additional feed source, and 
minimise the pressure on the rangelands. However, the loss of 492,430 ha 
of prime grazing area may have displaced or aggravated the feed shortage to 
an equivalent of 674,629 livestock units. This unfavourable situation has 
created more pressure on the remaining rangelands resulting in resource 
shrinkage, degradation, and on top of the conflicts. 

Within the context of resource shrinkage and degradation the following 
general recommendations are forwarded: 
 Since over 90% of the human population depend on livestock raising 

(i.e. pastoral mode of production) any future development in the region 
should give due attention to the pastoralists and their livestock. 

 The pastoralists through their traditional organisations have been 
managing the range resources and survived for many years; to properly 
utilise the resource base the region should give due attention to 
traditional organisations and resource management. 

 The pastoralist’s livelihood is partly based on mobility with their 
livestock in search of grazing and water to wet and dry season areas. 
Any intervention that threatens their mobility and in particular the dry 
season reserves must be taken seriously as it highly affects their 
livelihood. 

 Future establishment of wildlife parks, sanctuaries, game reserves, 
large-scale farms and projects should be in consultation and agreement 
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with the local community residing in the area. The local community, in 
particular the pastoralists should benefit from the revenue and have 
access and rights to the grazing resource during extended dry period 
and drought. 

 Conversion of range areas into other land use forms will have a 
negative impact on the available feed source. In order to minimize the 
effect of feed shortage, large-scale agricultural projects need to consider 
activities that can improve the feed source both in quantity and quality. 
These include preparation and utilization of agricultural products, agro-
industrial by-products, and mineral supplements. 

 Resource shrinkage, degradation, and competition over the remaining 
key resources can cause conflict. It is strongly believed that conflicts 
can be better managed using traditional organisations and resource 
management. Local government bodies and those engaged in 
developmental endeavours should support this practice and trend.   

 The pastoral areas of the country are environmentally fragile. They are 
also areas where major land use change is taking place causing further 
shrinkage and degradation. Therefore, in-order to properly manage the 
resources, capacity building in resource and environmental 
management needs to be considered. 
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10.  SURVEY ON THE NUTRITIONAL STATUS OF 
CHILDREN AND MOTHERS IN ABA’ALA ‘WEREDA’, 
ZONE TWO, AFAR REGION 

 
Firew Tegegne* 
 
1. Introduction 

 
The joint FAO/WHO International Conference on Nutrition declared that 
improvements in human welfare, including nutritional well being, must 
focus on social and economic development efforts. The World Food 
Summit, which was held in 1996, reaffirmed this declaration (FAO, 1997). 
Consequently, improved nutrition, health, cognitive function and 
educational achievements are viewed as human capital investments to 
promote economic development (Bwibo and Neumann, 1999). 

Malnutrition affects all population groups depending on age, 
physiological state and geographical location. It is particularly serious for 
children under five years of age (UN, 1994; cited in FAO, 1997). In sub-
Saharan Africa, 42% of the children under 5 years of age were stunted 
(FAO, 1997). Ethiopia has a bad record in infant mortality rate 
(135/death/per 1,000 live births per year). Life expectancy at birth during 
1990-1995 was 47.5 (United Nations, 1995). The Ethiopian Nutrition 
Institute (1993) reported that about 48% of the pre-school aged population 
in Tigray, a neighboring region to Afar, were stunted, 56% were 
underweight and 5% were wasted, compared to 39%, 36% and 8%, 
respectively, estimated for developing countries (Carlson and Wardlaw, 
1990; cited in Adish et al. 1999). Adish et al. (1999) indicated that by six 
months of age, nearly 30% of children were stunted and stunting rates 
remain at 50% throughout the first five years of life. 

Literature shows that mothers too are the most vulnerable to food 
insecurity and malnutrition (Hubbard, 1995). Adish et al. (1999) reported 
that in Tigray, about 34% of mothers were underweight, either according to 
their weight or body mass index, versus 20% for Africa in general. The 
latter authors showed that more than half of the children and women 
suffered from some form of malnutrition and intestinal parasites. 

Protein-energy malnutrition (PEM) is the most common form of 
malnutrition (UN, 1992; cited in Mosha, et al. 2000).  Adish et al. (1999) 
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put protein-energy malnutrition as the main nutrition problem in Tigray, 
northern Ethiopia. A village survey report in Tigray indicated that both 
acute and chronic malnutrition prevail in the area to a level of public health 
significance (Abeba, et al., 1998). 

To counter malnutrition in a population, it is important to know its 
prevalence, incidence, severity and trends. The magnitude of the nutritional 
problems and the history of repeated drought in Ethiopia in general and in 
Afar region in particular, warrant a continuous monitoring of nutritional 
status in the country and the region. Considering the main sources of risk of 
household food insecurity: conflict, lack of infrastructure and education, 
little income diversification, limited access to improved technologies, 
presence of female-headed households and occurrence of recurrent drought 
(FAO, 1992; cited in FAO, 1997), make Afar region the most vulnerable 
region in Ethiopia. Though nutritional and health survey have been done in 
some areas of Ethiopia, there could be substantial variability among regions 
(Frongillo, et al., 1997). Preparation, implementation, monitoring and 
evaluation of population, health, and other socio-economic programs and 
policies depend to a large on a target population.  There was not any 
household survey carried out in Aba’ala ‘Wereda’, the project area of 
Dryland Husbandry Project (DHP), for the purpose of nutrition and health. 
Thus, assessing the nutritional status of children and mothers is one of the 
pressing issues to be given due attention. The objectives of this preliminary 
survey were, therefore, to describe the nutritional and health status of 
children and mothers in Aba'ala ‘Wereda’, to determine the prevalence of 
malnutrition in the study area and to recommend locally appropriate areas 
of intervention with regard to nutrition and health. 

 

2.  MATERIALS AND METHODS 
 
2.1 Survey Coverage  

The survey covered the whole ‘Wereda’. It had three major groups based on 
type of production system (pastoralists, agro-pastoralists and crop 
dominated).  The survey was conducted in four villages which were 
systematically selected to represent the different production systems and 
economic activities: Wuhidet (small town), Adi-haremele (agro-pastoral –
livestock dominated), Haridan (pastoral) and Hidmo (crop-livestock –crop 
dominated). Random sampling technique was used to select respondent 
mothers in the survey villages, and the survey was carried out from May to 
July, 2001. 
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2.2 Data collection 

An interview questionnaire (both open and close ended), broken up into 
several sections, was developed and used to collect nutritional status, 
health, access to health and environmental services and socio-economic 
data in the study area. 

 
2.3 Anthropometry as an Indicator of Malnutrition 

Nutritional indices were used to assess the nutritional status of children. 
Nurses collected anthropometric data on height and weight from children 
under five years of age who were visiting the clinic at Aba’ala town during 
the survey period. Mid-upper arm circumference (MUAC) was also used to 
assess wasting. It changes little between one and five years of age and so is 
considered independent of age. The measurements of an individual were 
compared with reference values and transformed into their nutritional 
status. For example, to assess weight-for-height, a child's weight was 
compared to the weight of a reference child of the same height. A major 
advantage of weight-for-height for field surveys is that it is unnecessary to 
determine the age of the child, unlike the height-for-age or weight-for-age 
indices. During one-off surveys in rural areas, especially in the Afar 
pastoralists, age is difficult and time consuming to assess accurately. Based 
on these data, three internationally accepted indices were constructed and 
used to reflect the nutritional status of children. These were: height-for-age, 
weight-for-height and weight-for-age. A child's anthropometric status was 
related to a reference population, and described by the standard deviation 
score (SD score), which uses the frequency distribution of the reference 
population and is a measure of the distance between the child's 
measurement and the median of the reference population. This was 
expressed in multiples of the standard deviation of the distribution curve for 
the reference population. Information on vaccination coverage was 
collected from mother’s verbal report. 

2.4. Data Analysis 

Anthropometric data were compared with standard values whereas socio-
demographic, physical and socio-economic characteristic data were 
subject to descriptive analysis. 
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3. RESULTS AND DISCUSSION  
 

3.1. Demographic Characteristics of Households  

3.1.1. Household (HH) size 

The population size of Aba’ala ‘Wereda’ was estimated to be 16,163 in 
1994, comprising about 3,454 households (CSA, 1996). The average 
household size in the survey was, therefore, 4.7 persons, which is almost 
similar to the average household size of the country (4.8 persons), (CSA, 
2001).  

The maximum number of children under the age of 18 was reported in 
Haridan to be 5.7 children/HH while the minimum was reported in Hidmo 
2.7 children/HH. The average was 3.9 children/HH. Assuming one fertile 
woman per HH, this figure is approximately equal to the number of children 
per woman targeted by the population policy of the country by the year 
2015 (IGE, 1993b, cited by CSA, 2001). The average number of women of 
reproductive ages (15 – 49) was 1.22/HH. The maximum number was 
reported in Haridan (1.5/HH), where the maximum number of children 
under the age of 18 exists. However, polygamy was not reported in the 
latter village. Though providing conclusive remarks is very difficult, it 
seems that population growth might not affect the socio-economic 
development and thereby the welfare of HHs.   

 
3.1.2. Respondents’ characteristics 

3.1.2.1. Marital status and polygamy  

Information on the basic characteristics of respondents is essential for the 
interpretation of findings presented later in the report and can indicate the 
appropriateness of the respondent for the survey. All of the respondents 
were women/mothers. Concerning their marital status, 75.5, 12.5, 9 and 3 % 
of the respondents were married, divorced/separated, widow and single, 
respectively. The proportion of divorced/separated was higher than the 
national average, which is 9% (CSA, 2001). Compared to the national 
average for the proportion of Ethiopian women in the reproductive ages 
who have never been married, 24 % (CSA, 2001), the number in the 
‘Wereda’ is significantly low. None of the respondents were co-habiting 
without marriage. From the survey, it was observed that 24.5 % of the HHs 
were female-headed.  Overall, 26.5 and 15 % of the respondents in 
Adiharemele and Wuhidet, respectively, are married to men who are in a 
polygamous union. This is above the national average, which is 14 % and 
the situation in Adiharemele is above the regional average, 24 % (CSA, 
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2001). This could be partly attributed to the level or lack of education, as 
there is an inverse relationship between female education and polygamy. In 
contrast, there was no report of polygamy in Haridan (Muslim) and Hidmo 
(Orthodox Christian), which are purely Afar and Tigrian villages, 
respectively.  

 
3.1.2.2. Age group 

Relatively high proportions of the respondents were in the younger age 
group, with 43 % under age 30 (Table 1).  
 

Table 1: Respondents by age group  

Villages Age group Total 

<20 20-30 30-40 40-50 50-60 >60  

Adi-haremele 1 4 5 3 2 0 15 
Haridan 0 2 1 6 1 0 10 
Hidmo 0 7 4 1 3 0 15 
Wuhidet 1 24 17 4 3 2 51 

Total 
2 37 27 14 9 2 91 

Percent 2 41 30 15 10 2 100 

 
3.1.2.3. Ethnic identity, home language and religion 

All the respondent HHs in Adiharemele, except one (Tigrian x Afar), and 
Haridan were Afars in Ethinic identity. In contrast, all the respondent HHs 
in Hidmo were Tigrians while in Wuhidet 59, 39 and 2 % were Afars, 
Tigrians and Tigrian x Afars, respectively. Christianity and Islam are the 
main religions; 100 % of the HHs in Hidmo were Orthodox Christians 
while 100% of the HHs in Adiharemele and Haridan were Muslims. In 
Wuhidet, however, 66.5 were Muslims while 33.5 were Chrstians. All the 
HHs in Adiharemele and Haridan use Afarigna as their home language 
while those in Hidmo use Tigrigna. In Wuhidet, 44, 41, 14 and 1 % of the 
HHs use Tigrigna, Afarigna, Amharic and Arabic, respectively, as their 
home language.  
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3.2. Socio-economic Characteristics of the Households  

3.2.1. Occupation  

Agriculture is the dominant sector of the economy in the ‘Wereda’. The 
main occupations of the HHs differ from village to village within the 
‘Wereda’.  Eighty percent of the HHs in Hidmo have crop-dominated 
occupation. Thus, this village can be represented as a crop-producing 
village, though 20% of the HHs do not practice crop cultivation at all. In 
contrast, there was no respondent at Haridan who practices crop-cultivation. 
Thus, this village may represent a pastoralist community. Sixty seven 
percent of the HHs in Adiharamele have livestock-dominated occupation. 
Most HH members who work in non-agricultural sectors are engaged in 
governmental offices (GOs), handicraft, petty trading, and daily labor. 
About 24 % of the HHs in Wuhidet have one or more family members who 
are employees of the government and about 18 % of the HHs in this village 
are involved in petty trading. However, only about 6.5% of the HHs in Adi-
haramele and Hidmo are involved in petty trading.  

 

3.2.2. Housing characteristics and access to safe water  

The physical characteristics of households are important in assessing the 
general socio-economic condition of the population. Respondents were 
asked about the types of house; main material of floors and roofs; number 
of rooms; number of rooms rented; used for sleeping; access to electricity; 
sources of drinking water and time taken to the nearest water source; 
presence and/or type of toilet facility; presence of kitchen facility, bathing 
facility and housing livestock.  

Cidonare/Genjaba, constructed from mat and wood, is the dominant 
type of residential house at Adiharemele and Haridan. It has commonly 2 or 
sometimes 1 or 3 ‘rooms’. In contrast, Hidmo, is the dominant type of house 
at Hidmo, from which the village took its name. Thirty two percent of the 
HHs at Wuhidet have a “modern house” while 52 % have still Afar 
house/Genjaba. All the HHs in Adiharemele, Haridan and Hidmo (except 
one at the latter) have packed-earth floor. In Wuhidet, however, 36 % of the 
HHs have corrugated iron roof and cement/concrete floor houses. From all 
the HHs who own livestock, no one houses animals inside its home. 

All the respondents, except 80 % in Wuhidet, do not have electricity. 
They mainly use firewood and/or dung as a source of light. HHs in Hidmo 
use kerosene in addition to firewood and/or dung.  Though access to 
electricity at Wuhidet is comparable with the national average for urban 
households, 75 % (CSA, 2001), 16 % of the HHs in Wuhidet use either 
firewood or kerosene.  
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Though the proportion of HHs with access to piped water has increased 
from about 14 % in 1994 (CSA, 1999) to 18 % in 2000 (CSA, 2001) at 
national level, most of the HHs in Aba’ala ‘Wereda’ do not have access to 
safe water. Compared to the 5 % national figure for access to safe water in 
rural HHs (CSA, 2001), all the HHs in Adiharemele and Haridan do not 
have access to safe water. In Hidmo, which is relatively near to Wuhidet, 
about 66.5 % of the HHs do not have access to safe water. Most of them 
fetch water from rivers and open/unprotected springs while few of them use 
ponds and wells. As expected, 86 % of the HHs in Wuhidet have access to 
piped drinking water. This is above the national average for urban 
households, 81 % (CSA, 2001). However, the tap water is, in most cases, 
outside the compound. Those HHs in Wuhidet who do not have access to 
safe water use river water.  

All the HHs, except some in Wuhidet and one HH in Hidmo, do not 
have toilet facility at all. Those HHs, who have toilet facilty, use a 
traditional pit toilet. Ventilated pit latrines and flush toilets are absent. All 
the HHs in Adiharemele and Haridan do not have kitchen facility. In 
contrast, 76 and 86 % of the HHs in Wuhidet and Hidmo, respectively, have 
kitchen facility. As expected, all the respondents in the ‘Wereda’ do not 
have bathing facility.  

Data on the number of persons per sleeping room were computed to 
provide information on crowdedness. About 88 % of the HHs interviewed 
have one room for sleeping. Taking into account the average number of 
persons per HH in the ‘Wereda’, the mean number of persons per sleeping 
room is about 4.7. This is greater than both the mean number of persons per 
sleeping room in rural areas (4.3), which are relatively more crowded than 
urban HHs in Ethiopia and the national average (4.1) (CSA, 2001). The 
situation in the town, Wuhidet village, was not different. Though 72 % of 
the HHs have two or more rooms greater than the average for the ‘Wereda’, 
(90%) of them have one room for sleeping. Out of those who have two or 
more rooms only 22 % rent rooms. 

 
3.2.3. Livestock ownership, milk yield and type of tenure 

Almost all of the respondents claim that there is a decline in livestock 
population size (Figure 1). Milk production is small because of low yielding 
breeds, lack of grazing and inadequate veterinary services. 
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Figure 1: Average number of livestock holding size 
 

About 87, 67 and 64% of the HHs in Adi-haramele, Hidmo and 
Wuhidet, respectively, own cultivable land and about 32 and 20 % of the 
HHs in Wuhidet and Hidmo, respectively, do not own cultivable land at all. 
Except some HHs in Wuhidet and Hidmo (4 and 9 % of the HHs, 
respectively, who own livestock), owning private grazing land is not 
common in the ‘Wereda’. The HHs in Haridan, being pastoralists, do not 
own cultivable land; rather, they have common grazing land. Renting land 
for crop cultivation is practiced in Wuhidet and Hidmo villages.  

 
3.2.4. Household education 

Education is one of the major socio-economic factors that influence a 
person’s behaviour and attitude. Literacy is associated with a number of 
positive outcomes for health and nutrition. Education also influences the 
type of occupation one is engaged in.  In general, the higher the level of 
education of a woman, the more knowledgeable she is about the nutrition 
and health of her children. Against this fact, 100, 93, 86.5 and 82 % of the 
respondents (mothers) at Haridan, Adiharemele, Hidmo and Wuhidet, 
respectively, are illiterate. Survey results showed that the majority of 
children have no education. While the maximum number of children per 
household exists in Haridan (5.7), none of the children has any kind of 
education, for the obvious reason that there is no school in the village. In 
addition, 45.5, 38 and 33 % of the HHs interviewed in Hidmo, Wuhidet and 
Adiharemele, respectively, do not have any family presently enrolled in 
school. From the remaining HHs, 18, 20, 8 and 6 % of the HHs interviewed 
have one, two, three and four family members, respectively, presently 
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enrolled in school. As far as household education is concerned, it is 
significantly below the national educational attainment (CSA, 2001). 

 
3.2.5. Health  

3.2.5.1. Access to health facilities  
The only clinic in the ‘Wereda’, which is giving health service to people, is 
located in Wuhidet. There is also a clinic constructed in Haridan; however, 
it was not operational by the time the survey was carried out. There are also 
some drugs vendors in the town. 
 
3.2.5.2. Mortality  

Information on mortality, especially infant and child mortality, not only 
enriches the understanding of the socio-economic situation but also sheds 
light on the quality of life of the population under study. Though under-five 
mortality in Ethiopia is 21 %, lower now than it was five to nine years ago, 
it is still high, 166 per 1,000 live births (CSA, 2001). Compared to the 
national average (166) and other regions, under-five mortality is higher in 
Afar (229 per 1,000 live births). This could be attributed to different socio-
economic characteristics and especially mothers’ education and access to 
maternal health care, which are lacking in Aba’ala. 

Asked if there was higher mortality than normal immediately before 
and during the survey period, 92% of the HHs responded no. The relative 
exception was at Haridan that 30% of the HHs responded yes. The higher 
incidence of death was also reported from Haridan (70%) mainly due to 
disease while the lower incidence was reported in Wuhidet, which might be 
related to access to health services and education. 

 
3.2.5.3. Disease outbreak 

Malaria is mainly a problem in the lowland areas of Ethiopia. Though there 
is malaria incidence in the ‘Wereda’, pregnant women are not advised to 
take anti malarial medications during their pregnancy, and as a result 
pregnant women die of malaria. 
 
3.2.5.4. Maternal and child health  

Antenatal care, health care that a mother receives during pregnancy and at 
the time of delivery, which is important for the survival and well-being of 
both the mother and the child, is almost lacking in Aba’ala ‘Wereda’. This 
is not surprising as 78 % of the mothers in rural Ethiopia receive no 
antenatal care at all (CSA, 2001). Traditional health attendants (trained or 
untrained) are not really antenatal health care providers. Though there is a 
clinic staffed with health professionals in Wuhidet, the use of antenatal 
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health care services is very limited partially attributed to the mother’s level 
of education. Those who visit the clinic for antenatal care services are 
unlikely to be told about the danger signs associated with pregnancy and the 
appropriate action to be taken.  

An important component of efforts to reduce the health risks of mothers 
and children is to increase the proportion of babies delivered under the 
supervision of health professionals. Proper medical attention and hygienic 
conditions during delivery can reduce the risk of complications and 
infections that may cause death or serious illness to either the mother or the 
baby or both. Almost all births in the ‘Wereda’, except some in Wuhidet, 
are delivered at home. This is mainly attributed to lack of access to and 
level of education. Like in most rural areas of Ethiopia, an untrained 
traditional birth attendant, a relative or some other person, attends the 
majority of births in Aba’ala ‘Wereda’. DHP’s intervention to train 
traditional health attendants could be appreciated in this regard. 

Postnatal care coverage is extremely low in Ethiopia (CSA, 2001). The 
case is similar in Aba’ala ‘Wereda’. Most of the mothers do not receive 
postnatal care from trained and untrained traditional birth attendants. Many 
factors can prevent people from getting medical advice or treatment. Lack 
of nearby health facilities, not having means of transport and lack of money 
seem the most important reasons for not seeking health care. 

 
3.2.5.5. Vaccination coverage 

Information on immunisation coverage is important for monitoring and 
evaluation of the expanded programs on immunisation. Universal 
immunisation of children from six vaccine-preventable diseases (namely, 
tuberculosis, diphtheria, whooping cough, tetanus, polio, and measles) is 
crucial in reducing infant and child mortality. As it is true for the Afar 
region, where the percent of fully immunised children is negligible (CSA, 
2001), respondents in Adi-haremele indicated that their children have 
received neither immunisation nor vitamin A supplementation, except polio 
vaccination, which could be due to the success of the national immunisation 
day campaigns during which polio vaccines were administered. Seventy, 44 
and 33% of the HHs at Haridan, Wuhidet and Hidmo, respectively, 
responded that there was immunisation, which was mainly polio 
vaccination.  
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3.3. Nutritional Status  
 
3.3.1. Complementary feeding  
 
3.3.1.1. Initiation of complementary feeding  

Breast-feeding is nearly universal in Ethiopia (CSA, 2001). Infant feeding 
practices are important determinants of children’s nutritional status. The 
growth rate of fully breast-fed infants in developing countries is comparable 
with that of infants in developed countries during the first 4–6 months of 
life (Dewey et al., 1992; Cohen et al., 1994; Cohen et al., 1995; Brown et 
al., 1998). However, infants in developing countries commonly deviate 
from this satisfactory pattern of growth after this period. Thus, emphasis 
was given to the practice of complementary feeding. Lack of nutrient-dense 

complementary foods (Guptill, 1993) and frequent infections (Rowland and 
Rowland, 1988) are the main factors accounting for this decline. Current 
evidence indicates that exclusive breast-feeding until 6 months of age is 
recommended for full-term, normal-birth-weight infants (Brown et al., 
1998). The survey results showed that 58% of 5 to 6 months-old infants 
were fed cow milk. 

The problematic feeding practices identified were the late introduction 
of complementary foods, as well as the poor quality of these foods, with 
thin low-energy rice porridge being the main complementary food.  

More than 50% of the children in Aba’ala obtain complementary food 
at the recommended age (4 to 6 months). Contrary to this some children (18 
%) in Aba’ala are not exclusively breast-fed before their 4-month age. This 
has to be discouraged because it may expose infants to pathogens, and 
increase their risk of infection, especially diarrheal disease, and decrease 
infant’s intake of breast milk. In addition, it is disconcerting that about 26% 
of the children are exclusively breast-fed until their first birthday. The 
situation is more serious in Hidmo Village where only 53 % obtain 
complementary food during their one year of age. According to the 
statement of their mothers, complementary food is generally not given to 
these children.  

3.3.1.2. Type of complementary food 

Dietary intake is one of the main immediate causes for stunting and wasting 
(Frongillo, et al., 1997). The diets of the different ethnic groups in Ethiopia 
vary considerably, and there are also differences in diets of rural and urban 
people and between the rich and poor.  The survey revealed that the staple 
food of the people is cereal-based and unvaried, while consumption of 
fruits, vegetables, and animal protein, other than breast milk, is negligible. 
During drought and/or famine indigenous plants become important staples 
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when milk yield and cereal harvests are inadequate to support populations 
inhabiting the ‘Wereda’. The majority of children in Aba’ala consume 
complementary foods made from grains, mainly porridge (83 %) followed 
by milk. HHs in Wuhidet and Hidmo use cow’s milk, those in Adiharemele 
and Haridan use goat’s milk while camel’s milk is rarely used. Only HHs in 
Wuhidet use other types of complementary food such as egg, potato, 
spaghetti, etc. None of the HHs, except few in Wuhidet, feed fruits and 
vegetables to their children. For the question do you boil the milk and/or the 
meat?, 93, 70 and 60 % of the HHs in Adiharemel, Haridan and Hidmo, 
respectively, responded ‘no’. In contrast, 84 % of the HHs in Wuhidet 
responded ‘yes’ to the same question, which is a clear indication of the role 
of health advice and education. 

None of the children, except few in Wuhidet, received vitamin A 
capsules/supplements with marked ‘urban’-rural difference. This finding 
agrees with the national survey report that children residing in Afar region 
are least exposed to vitamin A supplements. 
 
3.3.2. Nutritional status of children  
 
3.3.2.1. Birth weight 

Studies show that a child’s weight at birth is an important determinant of its 
survival chances. It is estimated that 19% of all babies born in developing 

countries have a low birth weight (Grant, 1994), i.e., a birth weight <2500 g. 
Since most births in Aba’ala occur at home, children’s actual quantitative 
birth weight data were unavailable. Instead, trained traditional birth 
attendants were used to record and report whether an infant born during the 
survey period was underweight, normal or overweight. Their reports 
showed that 34 % of the births were under-weight (Vs 19%, the average for 
developing countries) while 66% were either normal or overweight. Thus, a 
significant number of the infants (34%) have a higher-than-average risk of 
early childhood death (the effect of birth weight is strongest in the first 
year). At birth an infant’s size is more dependent on maternal nutrition 
(Rogol, et al., 2000). Thus, the survey results suggest that their mothers are 
either malnourished or repeatedly affected by infectious diseases. 
 
3.3.2.2. Anthopometric indices 

The nutritional status of young children is a comprehensive index that 
reflects the level and pace of household, community and national 
development. The anthropometric measurements considered as growth 
status outcomes for these age groups were body weight (in kg), recumbent 
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length (in cm) or standing height (in cm), weight-for-length or weight-for-
height, and midupper arm circumference (MUAC; in cm). 

Malnutrition (inadequate nutrition) is a direct result of insufficient food 
intake or repeated infectious diseases or a combination of both. In the 
reference population (WHO, 1983, cited in Adish et al., 1999), 68% of the 
children are between –1 and +1 standard deviations, and 95% are between –
2 and +2 standard deviations. The results of this survey show that only 65.5 
of the children are between –1 and +1 standard deviations, and 78% are 
between –2 and +2 standard deviations. A negative Z-score means that a 
child is shorter or lighter than the reference child, whereas a positive value 
means the child is heavier or taller than the reference child. Children who 
fall below minus two standard deviations from the reference median are 
considered as malnourished, and children who fall below minus three 
standard deviations from the reference median are considered as severely 
malnourished. Accordingly, 19 and 15.5% of the children under five years 
old were either malnourished or severely malnourished, respectively or 
repeatedly affected with infectious diseases. 

Worldwide, the single most common cause of growth retardation is 
poverty-related malnutrition; lack of adequate energy, protein and micro-
nutrients to meet the basic requirements for body maintenance, growth and 
development (FAO, 1997). Malnutrition affects all population groups 
depending on age, physiological state and geographical location. It is 
particularly serious for children under five years of age, who constitute 17.4 
% of the total population in sub-Saharan Africa (UN, 1994; cited in FAO, 
1997). 

 
3.3.2.3. Protein-energy malnutrition 

Protein-energy malnutrition refers to a condition resulting from an 
inadequate intake or utilisation of energy or protein in the diet, or excess 
wastage that is often accompanied by specific vitamin and mineral 
deficiencies (Brown and Solomons, 1991). Protein-energy malnutrition is 
also often caused by childhood infectious diseases such as diarrhea and 
pneumonia (Black, 1991).  

All recent studies of the association between protein-energy 

malnutrition and respiratory infections relied on anthropometric criteria 
based on the US National Center for Health Statistics reference. Although it 
is desirable to separate the effects of stunting (low height-for-age) from 
those of wasting (low weight-for-height), most studies have reported their 
results solely in terms of underweight (low weight-for-age), which 
represents a combination of stunting and wasting. In developing countries, 

the positive predictive value of underweight as an indicator of protein-
energy malnutrition is very high, ie, most children who are underweight are 
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malnourished because of either inadequate diets or frequent infections. 
Underweight, therefore, is a reasonable proxy for protein-energy 
malnutrition under these circumstances.  

Although protein-energy malnutrition occurs throughout the world, its 
prevalence varies, being highest in the least developed countries. It is 
estimated (Grant, 1994) that 36% of children aged <5 years living in 
developing countries have a weight-for-age <-2 z scores compared with 
reference values. 

The survey results showed that marasmus was observed on 60, 20 and 
4% of the children in Haridan, Adi-haremele and Wuhidet, respectively. 
However, there was no report of marasmus in Hidmo Village. Kwashiorkor 
was not observed on children in all the villages except in a HH at Adi-
haremele. Adults/mothers, however, reported that they feel weak and tired 
(52%) and anemia (65%). Some also indicated loss of appetite (13%). 
Burning or numbness of feet was reported by 24.5% of the HHs at Adi-
haremele and Wuhidet but not in Haridan and Hidmo Villages. 
 
3.3.3. Nutritional status of mothers  

Women’s nutritional status data are important both as an indicator of 
overall health and as a predictor of pregnancy outcome for both the mother 
and the child. In adults, malnutrition can lead to poor health and diminished 
productivity through reduced physical performance and can hinder 
community and national development. A mother’s nutritional status during 
pregnancy is important both for the child’s intrauterine development and for 
protection against maternal morbidity and mortality. However, mothers are 
not favoured in food service irrespective of their physiological status and 
workload. Literature and experience show that the female members of 
households are likely to be more affected. The greater nutritional needs of 
pregnant and nursing mothers, too much workload, their dependence on the 
earnings of others, the frequent lack among female single parents of 
dependable partners, combine to increase their vulnerability to food 
insecurity and malnutrition (Hubbard, 1995). Widows with dependent 
children are also more likely to become entrenched in poverty and thereby 
malnutrition. Adish et al. (1999) reported that in Tigray, where women are 
responsible for collecting water, firewood, weeding, grinding of grains, 
cooking food for the family and childcare, about 34% of mothers were 
underweight, either according to their weight or body mass index, versus 
20% for Africa. Thus, their role in providing health and nutrition is 
compromised because of the ever-demanding responsibilities and 
workloads. Based on this background the nutritional status of mothers in 
Aba’ala was surveyed. About 40 % of those interviewed at Haridan put lack 
of power as a problem. 
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3.4. Coping Strategies 

Sales of livestock or other assets that cause a fall in market prices, demand 
for credit or other loans, migration of family members in search of work, 
dietary changes -substitution of a less performed but cheaper staple, the 
collection of wild foods and sales of wild foods were some of the important 
coping strategies mentioned by the interviewees. Wild plants supply a 
significant amount of nutrients during critical periods of famine and hungry 
seasons in Haridan. Coping mechanisms are more diversified at Wuhidet 
than in the rest three villages. 

The effect of food scarcity varies and depends on people's existing 
resources and their ability to cope or adapt. Even though most Ethiopians 
have learnt how to cope it is usually beyond their capacity, and food deficit 
is almost inevitable. Recurrent drought and war have exhausted the 
resources of most Ethiopians and people are vulnerable to food insecurity of 
all types. Thus, in extreme cases famine occurs and people become destitute 
and as a last resort, are forced to leave their homes in search of work and 
food. This was witnessed during this survey when more than half of the 
HHs responded ‘no strategy/coping mechanism’ for the question ‘what will 
you be able to do to overcome the most serious problems?’. Almost all the 
HHs, except those who have government employee family member(s), 
indicated that there is no solution to their problems without the intervention 
of the government or NGOs. This clearly shows a dependency syndrome, 
which has to be fought. 

 
4. LIMITATIONS OF THE SURVEY  

It is important for users of the information in this report to understand the 
inherent limitations and/or problems of this survey in order to avoid 
misinterpretation of the results. Rainfall and agricultural data (crop and 
livestock production data) should have been collected. For a proper 
nutrition survey one of the recommended methods has to be used. The most 
common is food balance sheets, which aim to calculate the expected food 
deficit by comparing food supplies (opening stores, imports, and 
production) with disposals (domestic use, exports, closing stores) 

Nutrition and health status of HHs and populations are affected by 
socio-economic and demographic characteristics. Thus, grouping HHs 
based on their social class, economic strata and/or income strata, which is 
usually seen in terms of the number of animals and grain-stock, should have 
been carried out. From each subgroup, households should have been 
systematically selected using key informants.  

A sample of children should have been systematically drawn at equal 
intervals from children encountered during a house-to-house survey. 
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However, anthropometric data were collected from children under five 
years old who visited the Clinic at Aba’ala during the survey period.  

Sample surveys should have been cross-sectional, which would provide 
a snapshot in time of the nutrition situation. To show seasonal changes in 
the anthropometric status trends among the same sample of children over a 
period of time, and the seasonal pattern of food insecurity, cross-sectional 
surveys should have been repeated at intervals, every second week in the 
middle of the four seasons (Spring, Summer, Autumn and Winter). 
 
5. RECOMMENDATIONS 

To formulate appropriate policy recommendations on breast-feeding and 
complementary feeding, a full understanding of the relation between 
nutritional status at birth and growth during infancy is necessary. Not only 
nutritionally but also culturally appropriate rural complementary feeding 

interventions are needed to close the growth and health gaps. Thus, a 
detailed nutrition and health study is recommended. 

Malnutrition can occur even when a household has access to adequate 
amounts of nutritious foods like meat and milk unless the households are 
able to take advantage of them. In this context, sufficient knowledge and the 
ability to care for the vulnerable individuals are of critical importance. The 
mothers should have access to the knowledge and education they need in 
order to care better for themselves and their families. Afar men should also 
be encouraged to strengthen their role as providers of care. In this regard 
intervention in nutrition and health education are recommended. 

The survey results clearly show the need for intervention in the area of 
water development (for access to safe water), education and health services 
and other environment-related services. 
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11.   INCOME GENERATING ACTIVITIES FOR AFAR 
WOMEN IN ABA’ALA WEREDA, NORTH AFAR 

Daniel Mulualem 

1. Introduction 
 
1.1 The research issue 

In poor households everything counts and micro-enterprise, though small, 
plays a vital part in providing basic human needs. Micro-enterprise is both a 
means through which the poor subsist from year to year and a means to gain 
slight economic foothold to put them one step ahead of the next crisis. The 
two functions of micro-enterprises described here in the simplest terms, 
correlate to poverty alleviation as it applies to the poorest households and 
unprivileged groups. Hence micro-enterprise should continue to be 
promoted as an important measure for poverty alleviation and sustainable 
development, particularly in the world’s poorest countries that are under 
subsistence economy1.  

In the Ethiopian context, the government through promotional agencies 
has embarked on a rigorous campaign to promote and assist the 
establishment of income generating/micro-enterprise for women. Various 
regional governments like Tigray, Amhara, Southern and Oromia have 
initiated micro-enterprise promotion. In line with this the Dryland 
Husbandry Project envisages promotion of women owned micro-enterprise 
in Aba’ala wereda and is designing ways and means of increasing 
participation of Afar women in micro-enterprise. Accordingly, this research 
was initiated for assessing alternative income generating activities for Afar 
women in Aba’ala wereda. The next sub-titles will focus on objectives of 
the research; methodology used to carry out the study, and finally 
limitations of the study. 

1.2 Objectives of the study 
 
The main objective of the study is to identify feasible micro-enterprises 
(income generating activities) that would offer alternative and 
supplementary income to Afar women in Aba’ala wereda. More specifically 
assessment on socio-economic situations on the wereda and region, and 
problems of women-owned micro-enterprises will be reviewed, and finally 
intervention areas will be highlighted. 

                                                 
1 Impact of microenterprises interventions (1995), USAID. 
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1.3 The study methodology 

The study was based on both primary and secondary data collection and 
analysis. Primary data were gathered through questionnaire, interviews and 
focused group discussion. A questionnaire was drafted and circulated to 
DHP staff for comments. An interpreter was employed to work with the 
researcher and assist in the process of interviewing and group discussion as 
required. The questionnaire was discussed in detail at an orientation session 
carried out with the interpreter, focusing on what kind of information was 
required from the questions. 

As far as the sampling is concerned, 40 representatives of Afar 
women were drawn from six kebeles in the wereda for questionnaire 
interviews. In addition group meetings were held with Afar women 
and DHP staff. With regard to analysis, interviews were encoded, 
qualitative information and data gathered through group discussion 
were incorporated into the data analysis and study conclusions. 
 
1.4 Limitation of the study  

The major limitations of the study were: 

 The scale, which was used to identify and gather ideas on micro-
enterprise, is small compared to the size of the wereda population; 
it is therefore, limited in terms of representatives, 

 Much of the data is qualitative and 
 Time and resource allocated to the study was also another 

constraining factor. 
 

2. BACKGROUND INFORMATION ON MICRO-ENTERPRISE 
 
2.1 Definition 
 
Private or public enterprises are usually categorised into four groups; 
namely, micro, small, medium and large enterprises. There is no universally 
accepted definition as to what these levels imply since definitions of 
enterprises usually differ from region to region. This is mainly explained by 
the fact that an enterprise considered medium in one might be micro in the 
other2. In addition, the interest of the researcher and purpose of the 
definition could also be reasons for giving different operational meaning. 

                                                 
2 Muluwork Kidanemariam and Daniel Mulalem (1999). Paper presented to the 
management Institute. 
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There are a number of definitions and criteria that are employed to 
define micro-enterprise.  USAID office, for example, defines micro-
enterprise as a very small informally organised non-agricultural business 
that often employs one third or more of the labour force in low-income 
countries. This definition fails to describe how small is small; what 
measurements and standards are used to distinguish this sub –sector from 
others. 

The Central Statistics Authority for the purpose of its survey on urban 
informal sector activity operators has set its own definition, viz informal 
sector, cottage, handicrafts, small manufacturing industries. The authority 
based its definition on size of employment and capital.  Another definition 
of micro-enterprise, on the basis of MSE Strategy document, as those small 
business enterprises that are engaged in a paid-up capital of not exceeding 
Birr 20,000. For the purpose of this research this definition was considered. 

2.2 Importance of micro-enterprises 
 
Several literatures argue that micro-enterprises promote economic growth 
and alleviate poverty, by contributing to enterprise stability and growth, 
household economic security, individual well being, the economic 
development of communities and civil participation. Thus, micro-
enterprises have been recognised in recent years for their significant role in 
the overall economy. This recognition which has been a long time coming 
has occurred with rapid expansion of the sector in many countries and its 
growing importance as source of income. Micro-enterprises programmes 
are becoming instruments for poverty alleviation. They are seen as 
economic security for the poorer section of the society. 

Micro-enterprises are considered important at household, individual and 
community levels. At household level, micro-enterprises contribute to 
growth by leading to net income increases in households, assets 
accumulation and economic security. At individual level micro-enterprises 
expand economic participation by improving individuals control over 
resources and leverage in household decision making process. At 
community level, micro-enterprises contribute to growth by bringing 
income from outside the community (sales), stimulating backward and 
forward linkages providing lower cost of goods and services or offering 
new goods and services. Since poor people benefit from these 
improvements, it is considered as poverty reducing instrument. 

Micro-enterprises also play an important role in generating employment 
and in bringing about more equitable distribution. Micro-enterprises are 
increasingly becoming remedy for unemployment. According to the CSA 
(1996), the whole labour force engaged in the informal sector activities and 
small manufacturing industries is more than four folds. Micro-enterprises 
are important source of employment for women who face barriers to access 
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in many other sectors due to gender segregated labour markets. Studies 
indicate that women are strongly represented both as owners and workers in 
the sector. In fact, they dominate three important sub-sectors, with 90% 
participation rate in textile, clothing and leather production, 74.6% in food, 
beverage and tobacco production and 62% in food and wood processing.  In 
the Ethiopian context, women are largely involved in the sector, especially 
in the production, processing and preservation of food items, with large 
numbers engaged in petty trading. 

As per the CSA sample survey conducted in 48 major towns in May 
1997, there are 184,913 informal sector activity operators. The survey 
showed that a micro-enterprise on average engages one person and the 
average annual operation surplus is about Birr 1300. Regarding the 
diversity of the informal sector activity, the survey indicated that a large 
number of informal sector operators are concentrated in limited areas of 
activities (i.e., 47% in processing small restaurant, hotel about 60% in 
community and personnel services and the remaining 5% are involved in 
agriculture). 

The average capital per informal sector activity during the survey 
period was Birr 3528. Data related to the contribution of micro-enterprise to 
the overall economy and to the GDP are not yet accounted, but sample-
based surveys and research findings discuss that micro-enterprises are the 
second important sector next to agriculture in terms of employment and 
income. 

 
3. SOCIO-ECONOMIC CONDITION OF THE AFAR 

REGIONAL STATE AND OVERVIEW OF THE STUDY 
AREA 

3.1 Physical features 
 
The Afar region is located in north-eastern part of Ethiopia. It is bordered 
by Eritrea from the North, North-East Tigray, Amhara region North West 
and West, Oromiya and Somali regions from South and South East. The 
region occupies a total land area of about 85410 km. 

Much of the Afar region consists of low-land plateau with elevation 
ranging from about 110 meters below sea level in Dallol depression to 1000 
meters above sea level in Awash valley and it reaches up to 2000 meters in 
some undulating hills in North Afar. The region is characterised by semi-
arid and arid climate. The Dallol depression with the highest mean 
maximum temperature of 45oc is one of the hottest spots in the world. 

The Afar region has a bi-modal rainfall pattern and is generally scanty 
and erratic in distribution. The main rainy months are between July and 
September. About 60% of the annual total rain occurs in these months. The 
annual rainfall of Afar region is between 465mm to160mm. Afar region is 
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located in the rift valley zone and has three drainage basins viz., Awash, 
Teru, and Danakil basins. In terms of vegetation cover Afar region has low 
cover and with low density in comparison with other regions3.  
 
3.2 Administrative set-up 

Administratively, Afar region is currently organised into five zones, 29 
Weredas and 28 urban centres. The region is further organised into 32 
kebeles (urban Dewellers’ Associations) and 323 farmers’ associations. 
Zone 2 is the largest zone consisting of seven weredas while zone 1 and 
zone 3 comprise six weredas which are rather small in area, each having 
five weredas. The details are indicated in Table 1. 

Table 1: Administrative division of Afar region by Zone and Wereda 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

Aysaita 
Afambo 
Dubti 
Chifra 
Elidar 
Mille 

Aba’ala 
Afdera 
Berhale 
Dallol 
Erbty 
Kuneba 
Megale 

Amibara 
Bure Mudaytu 
Dulecha 
Awash Fentale 
Gewane 
Argoba special 

Awra 
Ewa 
Teru 
Yalo 

Artuma 
Dewe 
Frusi 
Sinw Robi and Gelal 
Telalak 

 
3.3 Demography 
 
According to the 1996 CSA census, the total population of the Afar region 
was 1,106,383 out of which 626,839 (56.7%) were males and 479,544 
(43.3%) females. Of the total population 92.2% live in rural areas. The 
capital town of the region, Ayssaita, has a population of 20,019. The Afar 
region is characterised by a low level of urbanisation. It has an average 
family size of 5.8 individuals per household and a total fertility rate of 3.3 
children.  
 
3.4 Economic activities, infrastructure and social service 
 
According to the 1996 population and housing census, over 97% of the 
rural householders are pastoralists and their important means of livelihood 
is animal husbandry and limited cropping. 

In terms of infrastructural development, Afar region is one of the least 
developed areas, road network and other modern means of transport 

                                                 
3 Industrial Project Service Socio-economic Survey 1996. 
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services being very poor. With respect to energy it is only about 4% of the 
Afar people who have access to electricity supplies (IPS, 1996). 

Social services such as education, health, and potable water are not 
developed yet. Literacy status is quite low for the rural population in 
general, and for those in semi-nomadic area in particular.  According to the 
1996 population census about 93% of the total population of the Afar region 
are estimated to be illiterate. The situation is more pronounced in the case 
of females, which is 94%. The health status of the people of Afar region is 
one of the lowest in Ethiopia. Hospitals, clinics and other health services are 
inaccessible to the great majority of the population. 

Safe water availability is an acute problem throughout the region. The 
main sources of water in rural areas are rivers and wells. Other sources such 
as boreholes, ponds and irrigation canals are also used to a lesser extent. 
Out of the households who reported to have access to market, 63% revealed 
that they have to travel more than 25km for exchange of goods.  

Women in this regard face a lot of hardships since they are responsible 
for most of the household items to be acquired from market. The Afar 
community mainly purchases food items (such as cereals, pulses, spices, 
vegetables, sugar, coffee, etc.) and sell livestock (camel, cattle, goats, and 
sheep) and livestock products such as butter in the market. Most of the sales 
are goats and sheep.  

3.5 The Study Area (Aba’ala) 

According to the Central Statistics Authority (CSA 1996), Afar Region’s total 
population was estimated to be 1,106,383 of which 27,259 were found in 
Aba'ala. About 16,163 people live in the project area forming 3,454 
households. Until the early 1960s, almost all areas in Aba’ala wereda were 
used only for grazing by Afar pastoralists. Currently, the economy of the area 
(i.e. six kebeles which include Wuhidet, Hidmo, Irkudi, Adharemeli, 
Wahirigubi and Hssangola) is predominantly agro-pastoral whereby both 
livestock and crop production are practiced (Diress, 1999). 

Information obtained from trade and industry department of Zone Two 
reveals the existence of 83 establishments with license, but data related to 
micro-enterprise are not available. 

4. RESEARCH OUTPUT 
 
4.1 The Respondents and their households  
 
4.1.1 Martial status  
 
In fact all the respondents were found to be married. As to the information 

obtained from women in Aba’ala wereda, marriage is arranged by parents 
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of the couple in line with the traditional islamic practice. Marriage between 
cousins and families is not unusual in Afar community. There is what is 
called “Absuma” or cross-cousin marriage whereby a woman marries the 
son of her mother’s brother; a man marries his father’s sister’s daughter. 
This system of marriage is believed to have an increasing effect on the size 
of the clan retain wealth within the clan and promote harmonious 
relationship between spouses.  

4.1.2 Age 

Age of respondents ranged from 20 to 50 years; 50% clustered within an 
average of 20-30 age range. 

4. 1.3 Education level 

Like any other skill, the entrepreneurial skill is partially acquired through 
formal education and training. An insight into the level of formal education 
of the respondents indicated that many have not gone through formal 
education; in fact 90% of them were found to be illiterate; 7.5% are able to 
read and write, and the remaining have attended primary school for some 
time. 

4.1.4 Livestock ownership  

In the Afar community livestock ownership is a key indicator of wealth for 
households. Respondents were asked whether they own cattle, goat, camel, 
donkey and other animals. Their response indicated that 47% of them own 
cattle, 20% of them goats and 30% own camel. Information on the size, 
number, and distribution of livestock is hard to find from respondents.  

4.1.5 Household Income Sources  

Income encompasses both cash and in-kind. As in subsistence farming 
households, cash income and exchange alone can account for a very small 
proportion of household consumption. The primary source of income for 
the majority of households (60%) is agriculture (both animal husbandry and 
cereal production). Table 2 shows source of income of household as 
reported by respondents. 
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Table 2 Distribution of respondents by source of household income 

Source of income Number of 
responses 

Percentage (%) 

Mixed agriculture (farming and animal 
Husbandry) 
 
Micro-enterprise (off farm 
employment) 
 
Trading livestock 

 
24 

 
 

8 
 

8 

 
60 

 
 

20 
 

20 
 

 
As depicted in Table 2, the important source of income next to mixed 

agriculture (animal husbandry and farming) is micro-enterprise, which 
accounts for 20% of the total income accrued to households. 

4.2 Study findings  
 
4.2.1 Division of labour/ multiple roles of women in Afar community  
 
The biological characteristics of women impose multiple roles on them; 
primarily bearing and rearing the children as mothers limits their potency to 
participate in economic generating activities. In addition, the traditional 
division of labour on the sexual basis and the subordinate status accorded to 
women in society, act as substantial barriers to their participation. In most 
cases, societal attitudes often hinder women and their productive activities 
as non-existent and unproductive. 

Assessment has been made among the sample women and discussions 
were also held with the community in Aba’ala wereda. The findings 
indicate that division of labour among the Afar pastoralists is mainly based 
on sex and age. Women have extra burden over men. Women are 
responsible for the production of goods and services for consumption and 
trade which include handicraft products for sale, household requirements, 
food preparation, grinding maize and other food crops. Fetching of water, 
collection of firewood, and house construction are activities expected from 
them whenever there is migration. To overcome this extra burden, Afar 
women join hands together and co-operate in constructing their houses and 
doing their marketing activities. One can easily notice that Afar women 
have multiple roles in the community. Most of the tiresome works are 
performed by them. Men engage themselves in only grazing and milking 
animals, making enclosure and fencing. Herding and watering animals are 
performed by pooling labour from the local community. When they are 
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asked to tell about the existing legal frameworks on family law, the 
respondents’ awareness on the issue is almost nil. 
 
4.2.2 Traditional handicrafts (Afar community) 
 
The craft sector includes a broad range of items, ranging from glass, to 
textiles, ceramics and industrial appliances. It embraces art and culture 
through the production of traditional and contemporary hand made 
materials. It is possible to discern different categories within the craft 
industry. 

Traditional art constitutes cultural categories of specific products, in 
which its meaning and significance is generated and shared by members of 
a specific community. Such goods are often produced for domestic market 
(local market) and entirely produced/made by hand. 

The Afar society has a long tradition of making craft products by hand 
which are used as household utensils, and containers. The following 
traditional handicrafts were identified during field visits and discussions 
with the community members. Attempts have been made to categorise the 
items by raw materials they use for production as follows: 
 
(i) Materials made of wood and grass 
 
Those items which are made of wood and grass are for home use and also 
for generating income for the household members by selling them in the 
market. 

“Kora” – this is made of wood and is used for holding different items 
mostly milk and water. 
“Ayni” and “Qor” – the raw materials used for the production of these items 
are grass and leaves of trees. They are widely used for milking animals. 

(ii) Materials (handicrafts) made of leather 

The Afars produce different items out of leather. These are widely used in 
the community for the purpose of holding milk and milk products, water, 
food items and others. 
”Saar” and “ Kodda” 

“Saar” is a handicraft product that is made of leather and is widely used 
by Afar community for holding water during seasonal movement.  
“Kodda” is a container mainly used for processing milk. 

 
“Kabila” 

It is a handicraft product that is widely known as traditional shoe within 
the Afar community. 
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In addition to the above handicraft products, there are products which 
are made of leaves of trees and grass that are mainly used for floor covering 
and for sleeping on.  The same materials are also used for roofing and are 
an important source of income for the households. 

Furthermore, there is a tradition of iron work such as “knives”, 
“Gilles”, “Spears” or “Debras”. These materials are used for protecting 
oneself from animals and for hunting animals. However, blacksmith 
products are not widely known and developed by the Afar community. 

During the field visits and group discussion held an issue was raised as 
to what are the bottlenecks that hinder the development of the handicrafts 
sector in the area. The result of the discussion revealed the following facts: 

 
 Lack of access to training and skill upgrading 
 Inadequate infrastructural facilities 
 Lack of access to credit services 
 Low quality of handicraft products, and 
 Limited local market thus, the development process ought to 

address the issues and constraints mentioned above by devising 
appropriate strategies. 

 
4.2.3 Demand and access to credit 

Since the population is increasing, micro-enterprises could be considered as 
a source of income and employment next to agriculture. Especially in rural 
areas most families combine micro-enterprise activities with farming and 
many depend on it as the main source of family income. 

In order for the sector to prosper and play its important role in the 
economy, a number of support services are required. Among these support 
services access to credit facility is one. Lack of access to financial service is 
another. Many micro-enterprises finance themselves through their own 
saving, from relatives, and from informal money lenders whose loan can be 
costly. 

In this regard assessment was made through discussions and sample 
survey on access to credit and micro-enterprise development. The study has 
revealed that formal and informal credit institutions are non-existent in 
Aba’ala Wereda and Zone Two at large. During the field survey Afar 
women indicated that access to credit is one of their priority areas. The 
great majority of the respondents have a strong conviction that their life 
could be improved by credit facilities. In fact they comment that their entire 
problem is related to business start-up. And this could be solved if they 
could get access to credit. The response given by 40 Afar women in Aba’ala 
wereda are indicated in Table 3. 
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Table 3:  Response of Afar women on credit and micro-enterprise 

Proposed micro-enterprise 
if accessed to credit 

Number of 
respondents 

Percentage (%) 

Petty trade: 
Sugar 
Coffee 
Butter 
Soap 

Vegetable 
Handicrafts 
No defined activities 

24 
 
 
 
 

8 
2 
6 

60 
 
 
 
 

20 
5 

15 
Total 40 100 

 
When asked about the reasons for not starting and expanding income 

generating activities 82.5% have expressed that their main problem is lack 
of access to credit. Details of the response by the sampled women are 
indicated in Table 4. 
 

Table 4: Reason for not participating in micro-enterprise 

Reason for not participating 
in micro-enterprise 

Number of 
respondents 

Percentage 
(%) 

Lack of access to credit 33 82.5 
Lack of training 2 5 
Time constraint (work load) 4 10 
Lack of conducive 
environment 

1 2.5 

 
As it can be seen from the above table, lack of capital is the most 

important reason for not participating in micro-enterprise, followed by time 
constraint and lack of skill and training. Hence, these findings have 
important implication to policy makers and development agents in the area. 

 
4.2.4 Saving and saving system of Afar women  

Savings are important services for the poor. Well designed saving service 
can encourage a move from non-financial savings to financial savings with 
the advantages of security and liquidity for savers and provision of fund for 
societal investment. Saving services ought to reach deeper into the 
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community; this service offers security, convenience, access to money and a 
positive real return. Hence, more people need a good place to save. 

In the focussed group discussion and through the structured 
questionnaire an attempt has been made to see whether there is a culture of 
saving in the Afar community. When asked about the culture of saving, 
30% of the respondents stated that they have a high culture of saving, 60% 
moderate and 10% low culture of saving. 

Of those who have a saving culture, a particular question was asked as 
to where they put their money The responses indicate that 70% of them 
hoard their saving in their houses under sleeping mats and 10% of the 
respondents hoard theirs in household items, and 5% in just their banks. 
From these, one can observe that much of the money saved in the Afar 
community is hoarded, and such method of saving is unwise in terms of risk 
and return. 
 
4.2.5 Training Need Analysis  
 
Technical and Business Skills 
 
Under this category analysis will be made on training need of the household 
incorporated in the study. For this purpose, training is defined as a process 
that enables people to start up micro-enterprise and/or operational micro-
enterprise to acquire factual knowledge and skill that is needed to 
effectively run and manage enterprises. It is task-oriented and aims at 
developing highly specific and immediately useful skills. A training need is 
said to exist when a gap between the business performance of an individual 
and the desired level of competency is perceived. 

In this regard, the sampled Afar women in Aba’ala wereda indicated 
that 95% of the respondents required training on basic business 
management while 5% did not require it.  

 
5. IDENTIFIED MICRO-ENTERPRISES FOR WOMEN IN 

ABA’ALA WEREDA 

In light of the need for more profitable income generating activities in 
Aba’ala wereda, identification exercise was made by this study for women 
in the area. The methods used for selecting viable micro-enterprises are 
ideas from Afar women in the area; this was collected through 
questionnaire interviews and group discussion, review of socio-economic 
situation, market potential, field visits and observation. After collecting the 
idea through the above-mentioned methods, a screening process was 
undertaken. The criteria used for screening micro-enterprises were: 
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 Simple to run and manage (with simple technology) 
 Can be owned individually requiring no formal management 

structure 
 Low capital requirement 
 Substantial linkage potential with existing activities in the area 
 Use local resource and friendly environment  
 Higher income and employment effect. 

 
Accordingly, the following areas have been identified as visible 

ones in the wereda. 
 
5.1 Irrigation-based agricultural activities 
 
The main focus under this category is promotion of vegetables and fruits 
using small-scale irrigation. The identification of the type of vegetables and 
fruits to be grown in the specific area had to be determined by research. Just 
to highlight the research results of Melka Werer Agricultural Research 
Centre the following vegetables have shown good output for Afar lowland 
areas: 
 
Vegetables: 

 Green bean 
 Sweet potato 
 Pepper 

Fruits:  
 Banana 
 Papaya 
 Lemon 
 Orange 

 
5.2 Animal husbandry 
 
The Afar women have got a good practice of keeping animals; thus, the 
following activities can be considered as suitable for individually owned 
income-generating activities: 

 Goat rearing: for sale in the market and household consumption 
 Keeping milk cows: for sale of butter and own milk 

consumption 
 Fattening cattle: for sale in the market 
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5.3 Handicrafts 
 
In selecting handicraft products, the current skill and interest of Afar 
women in the area were considered. In addition, capital requirement, market 
access to inputs and simplicity were taken into account. Details are 
indicated below. 

 Tailoring: with training of one to two months 
 Weaving: also requires training 
 Pottery 
 Carpet making 
 Traditional jewellery 
 Bed covers 
 Embroidery 
 Leather articles 

 
5.4 Trade and service 
 
Under this category micro-enterprises in the trade and service sector were 
considered. These include: 

 Edible oil trade 
 Sugar and coffee trade 
 Textile trade 
 Kerosene trade 
 Cereals mainly flour trade 
 Goat trade 
 Butter and honey trade 
 Photo frame and mirrors trade 
 Laundry service 
 Small kiosk 

 
5.5 Consumption items 

 Injera baking 
 Home made bread 
 Non-alcoholic beverages 
 Tea and food making 
 Spice preparation 
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6.   INTERVENTION AREAS FOR PROMOTING MICRO-
ENTERPRISES FOR AFAR WOMEN 

 
Taking into consideration the problems of Afar women in the wereda, the 
following intervention areas have been identified. Attempt has been made 
to categorise intervention into general and micro-enterprise levels. 
 
6.1 General intervention areas 
 
6.1.1 Raising awareness on legal matters. 
 
The study findings indicate that there exists a lack of awareness on the 
existing rights of women that are already proglumated at national and 
regional levels among the Afar women in the wereda. Hence, a need arises 
to promote awareness creation programme for women and the public at 
large, i.e. comprehensive gender awareness and advocacy have to be made 
to change the existing perception among the public and bring about a new 
understanding of the role of women in economic activities. Special 
promotional efforts have to be carried out to encourage successful women 
to come out and serve as models for others. 
 
6.1.2 Easing workload of Afar women 
  
The findings of this research also show that Afar women’s activities in 
micro-enterprises are highly hampered by heavy workload and the length of 
time spent by women in search of water and fuel wood. Thus, the provision 
of pipe water, energy saving technologies for food preparation, and creating 
easy access to basic facilities are indispensable. 
 
6.2 Micro-enterprise intervention 
 
Micro-enterprise inter-mediations can be grouped into two main strategies: 
financial and non-financial inter-mediation. Non-financial services refer to 
entrepreneurship development programs and other support services. 

 
6.2.1 Financial intermediation strategy 
 
The research findings reveal that lack of access to credit facilities has been 
one of the major problems facing Afar women micro-enterprise operators. 
Hence, interventions by way of initiating micro-finance programmes are of 
paramount importance. 



Daniel Mulualem. Income Generating Activities for Afar Women in Aba’ala... 

 

173

In view of initiating micro-finance programmes, a need arises to start a 
pilot project that has to pass through important phases. The micro-finance 
programmes that need to be implemented in the study area are described as 
follows: 
 
First phase 

 Awareness creation programme to the would-be beneficiaries 
and implementing bodies. 

Second phase 
 Organising a two-week intensive programme on the importance 

and underlying principles of micro-finance, revolving fund 
management, and assessment of relevant experience in the area. 
Specific topics that are to be dealt with are indicated here 
below: 

 
I. Introduction 

 Micro-finance concept defined 
 Historical background of micro-finance 

II  A closer look at successful micro-finance experience 
III  Principles of financial services to the poor 
IV  principles of forming credit associations 

 Memorandum of association 
 Articles of association (definition and contents) 

V  Community participation in micro-finance programmes 
 Participation defined 
 Administration body role 
 Women’s associations 
 Government offices 
 Non-governmental agencies 

VI  Saving mobilisation and micro-enterprise finance 
VII  Methodologies for micro-enterprise finance 
VII  Impact assessment methods of micro-finance programmes 

Third phase 
 On the job training for two-three weeks on the existing 

micro-finance institutions (Mekelle). 
 Preparation of working manuals 
 Adoption of different formats for the programme 
 Adoption of existing working manual for micro-finance 

programme 
 Printing different working papers 
 Saving account 
 Membership I 
 Certificate for credit association 
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Fourth phase 
 Setting screening criteria for beneficiaries 
 Screening of beneficiaries with the wereda 

administrative kebeles and women’s associations 
 Organising training for the selected women on the 

following areas; 
 Business and family 
 The enterprise and the individual 
 Enterprise and immediate environment 
 Marketing of micro-enterprise products 
 Business planning 
 Record keeping 
 Saving and credit scheme. 

 
6.2.2  Nonfinancial services/Business development Services Enterprise 

intermediation 
 
Another important area for the development of women micro-enterprises in 
Aba’ala Wereda is access to Business Development Services. Business 
Development service enhances the competitiveness of existing micro-
enterprises and support start-up process. 

Thus, a need arises for the project to look into possible scenarios for 
putting in place relevant, demand-driven and impact-oriented packages. 
These may include start-up support programmes, entrepreneurship 
development schemes, and consultancy and information provision to target 
groups. 
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APPENDICES 

Appendix 1: Local Contributions 

A sense of ownership is one of the pillars to sustain development efforts. 
Local contribution therefore has an important role in terms of developing a 
feeling of ownership of a project by the beneficiary. If a community is 
considered as resource poor it will only remain passive in the whole local 
development efforts. One of the successful strategies in local development 
is to facilitate local input in the form of financial contribution, labour 
provision and contributions in terms of knowledge and experience. This 
will slowly create among the local actors the sense of participation "in 
doing" and "in contributing" to the development effort and forms a basis for 
the empowerment process. 

Compared with other NGOs, the project fund of the Dryland Husbandry 
Project was small. The project therefore had to be realised and implemented 
through various contributions by local actors and the community at large. 
Although it is not explained in monetary terms, the local contributions are 
estimated to be 50% of the total budget allocated for the project. The 
community members, elders and institutions were active participants in the 
implementation of the project. The community provided free labour, 
information for researchers and acted as guides.  Contributions by 
institutions, individuals and the community are explained below: 

 

Institutions Level/kind of contribution 

Project Community  Free labour during river diversion, 
fencing demonstration sites, etc. 

 As sources of information 
 As guides for studies

Zone and District level departments 
and offices (Afar Region) 

 Mobilizing the community 
 Giving unpaid or minimally paid 

technical expertise (training, studies, 
designing and follow up of 
construction activities) 

 Secondment of staff for the project  
Bureau of Agriculture and 
 Natural Resources (Afar Region) 

 Technical backup (training and 
studies) 

Mekelle University  Overall responsibility of 
implementing project activities 

 Free Financial Administration 
 Technical backup with lower 
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payments (training, studies, and 
designing and follow up of water 
harvesting schemes) 

 Facilitating and creating favourable 
environment for researchers  

 Production of training manuals at 
lower cost  

 Policy dialogue through organizing 
workshops and participating in 
various platforms 

 Free transport services in many 
occasions (studies, workshops, 
exposure visits and in regular project 
activities) 

 Creating training opportunities for 
project staff and local experts from 
its own resources  

Tigray Bureau of Agriculture and 
Natural Resources 

 Technical back up in training and 
provision of inputs such as fruit 
seedlings, forage seeds, etc. 

Tigray Agricultural Research Centre  Technical back up in research and 
inputs such as seeds and rain gauge 
apparatus 

Tigray Rural Road Authority  Giving free machine service 
(bulldozer) for river diversion and 
traditional pond maintenance 
activities

Ethio Rental, Tigray  Through renting machines 
(bulldozers) for river diversion at a 
lower rate 

 
Federal Ministry of Agriculture 
 (Pastoral Extension Team) 

 
 Technical backup in terms of training 

and studies 
OSSREA  Technical backup in terms of 

reviewing and editing reports 
 Facilitation of publications 
 Training opportunities for the project 

staff, steering committee members 
and some community members.  

As part of the local contribution, the list of individuals who served as 
National Steering Committee Members of DHP Ethiopia is indicated below 
(some served for the project period and others for some years either during 
the 1st or the 2nd phase). 



Local contributions 

 

 

 

Name Organization Responsibility Remark 

Dr. Mitiku Haile Mekelle University Chairperson The    project period 
Diress Tsegaye “” Secretary Since 1998 
Merha Zerabruk “” Member 1st phase 
Yaynshet Tesfay “” Member 2nd phase 
G/Hawria 
G/egziabher 

“” Member 2nd phase 

Sintayehu Fiessha “” Member 2nd phase 
Dr. Tafesse Mesfin Pastoral extension 

Team, federal 
Ministry of 
agriculture

Member 1st phase and partly 
2nd phase 

Dr. Zeleke 
Dagnachew 

Afar Regional 
Bureau of 
Agriculture 

Member Partly during the 1st 
phase 

Shiferaw Aliye  “” Secretary Partly during the 1st 
phase before he 
passed away 

Ali Abdella Zone 2 Council Member 1st phase 
Awol Bhus “” Member Partly 2nd phase 
Momin Mohamed “” Member Partly 2nd

phase
Minawora 
Mohamed 

“” Member 2nd phase 

Husien Abdu Zone 2 Department 
of Agriculture and 
Natural Resources

Member Partly during the 1st 
phase 

Amin Ibrahim “” Member Partly 1st phase and 
2nd phase 

Ali Belay “” Member 2nd phase 
Mengistu Meresa “” Member Partly 2nd phase 
Abdella Illalta Aba’ala Wereda 

Economic 
Development and 
Social affairs 

Member 2nd phase 

Abdella Sibhatu Aba’ala Wereda 
Council 

Member Partly 2nd phase 

Muktar Druy “” Member Partly 2nd phase 
Fitsum Tsegay Elder Member 2nd phase 
Mohamed Tahir Elder Member 2nd phase 
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Appendix 2: DHP Ethiopia Publications 

 
1. Proceedings of the National Workshop on “Challenges and 

Opportunities for Research and Development in Pastoral/agro-pastoral 
Areas of Ethiopia”, December 1998 (15 papers). Of which, the 
following two were studied by DHP- Ethiopia 

 
• The role of paravets in strengthening the veterinary 

delivery system in Afar 
• Storage and utilization of ephemeral flows of domestic uses 

and livestock in Aba’ala 
 
2. Water harvesting for crop production in semi-arid areas of north-

eastern Ethiopia: A case study of floodwater diversion in Aba’ala agro-
pastoral area, Workshop proceedings by DCG-Norway. 

 
3. Assessment of rangeland condition and mobility pattern in north-

eastern Ethiopia: field survey and application of GIS. Published in the 
7th International Rangeland Congress Proceedings, August 2003, 
Durban, South Africa. 

 
4.  DHP Publication Series No. 7, 2001, OSSREA, Addis Ababa, Ethiopia 
 

 Traditional veterinary practices in Aba’ala wereda 
 Single plot observation and yield trial on maize at 

Aba’ala, North Afar 
 Traditional crop production systems in Aba’ala wereda, 

North Afar 
 Extension activities and impact assessment of river 

diversion practices in Aba’ala wereda 
 The Aba’ala Afar of north-eastern Ethiopia: modes of 

livelihood and relations with Tigrayan highlands 
 
5.  DHP Publication Series No. 8, 2004, OSSREA, Addis Ababa, Ethiopia 

 Training Manual for Community Animal Health 
Workers/Paravets in Ethiopia, Kenya, Sudan and 
Uganda 


