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ABSTRACT 

The study on local knowledge on tree and shrubs species management practices, and diversity 
carried out in Awbare Wereda of Somali Regional State. The study was conducted in eight 
kebeles which were selected on the basis of the presence of two different land uses, Agro-
pastoralism and pastoralism. Vegatation data were collected from 48 sample quadrats that 
were laid in 16 transects. Each quadrat had a size of 400 m2. To assess the land use system,
local treeand shrubs management and utilization, indigenous knowledge of trees/shrubs 
management and traditional rules, norms and customs governing tree management and access 
to common property resources, eighty households were randomly selected from the eight-
villages and questionnaire survey was undertaken. Analysis of the vegetation data revealed that 
a total of 80 woody species, 44 at pastoralists land use and 36 at agro-pastoralists land use, 
distributed in 30 genera and 22 families were encountered. Fabaceae and Burseraceae were 
found to be the predominant species comprising 27.5% and 20% of the species composition, 
respectively, while Acacia and Commiphora were found to be the predominant genera
comprising 18.75% and 16.25% of the species composition, respectively. Among the eighty-
recorded woody species, trees were the dominant growth forms accounting for about 72.5% of 
the total species composition while shrubs contributed 27.5%. The result showed the existence 
of high diversity and evenness values for both land uses. Variation existed in vegetation 
diversity and density between the pastoralist and agropastoralist land uses, with the former 
showing higher values for both variables. The trees and shrubs play very important economic 
and ecological roles in the study area that inclue a critical support to the livestock sector, 
which is the mainstay of the regions economy. Extraction of gum and incense could play
significant role to the local economy, but they are getting much due to poor infrastructure. The 
household survey also disclosed that the pastoralist and agro-pastoralist communities have a 
wealth of traditional knowledge about their environment and it’s management. However, they 
are being prevented from using it due to the weakening of traditional institutions for decision 
making and resource control and its replacement by alternative power structures that do not 
have sufficient knowledge base about the area. Over the last decade, the increasing human and 
livestock population is exerting too much pressure on the woodlands leading to degradation in 
some areas. Regarding degradation of the vegetation, there should be a process of enabling 
customary and local institutions that best use the traditional knowledge in natural resources 
management. Policy options that would improve conservation and sustainable utilization of the 
natural resources should also be developed. 

Key words: Plant diversity, Agropastoralism, Pastoralism, Indigenous knowledge, Awbare 
Wereda
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1. INTRODUCTION

1.1. Background and Justification 

The population of Somali Region greatly depends on natural forest resources for their basic 

livelihood. The natural vegetation also supports the main economy of the society, i.e, the 

livestock on which 90% of the society depends (Barkhedle, 1999). Forest based activities 

supplement substantial income and employment opportunities for the society. They provide 

firewood, fodder, food, soil cover, non-timber forest products and modifies the microclimate. 

Well over 90% of the Somali people construct their houses from wood and related forest 

products (CSA, 2009). Wood is the primary material used to make local household furniture 

and utensils such as milk containers, water containers, troughs, spoons and plates. The most 

significant role of trees in relation to livestock is a supply of fodder. Moreover, medication of 

people and livestock is heavily dependent on the indigenous trees and shrubs. In the region, 

the collection and marketing of natural gum and incense, fire wood collection, charcoal 

making and their sell also contributes substantial income to many of the poor in the rural 

areas of the Region. Apart from these visible economic contributions of the woodland 

resources, there are other services such as soil and water conservation, nutrient cycling, 

nitrogen fixation and improvement of microclimate for people and livestock, wildlife habitat 

and biodiversity conservation.

Despite the great potential of the forest resources to the people of the Somali Region, it has 

been subjected to severe destruction in the past decade, due to the lack of protection, and

research and development intervention for reforestation. The forestry research activities of 

the past have concentrated on the highlands and little attention was given to the arid and 

semi-arid lowlands of the Somali Regional State (Barkhedle, 1999). Therefore, in order to 

alleviate this process of environmental degradation and desertification and put emphasis on 

sustained management of the resources, there should be understanding of the interaction 

between people and trees, also better understanding of socio-economic and cultural aspects, 

as well as practice with respect to local management of natural resources.

There is a need for scientific study on traditional tree management practices and their 

relevance to present development and research projects, because any intervention to improve 
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tree management, or agro-forestry programs should be based on understanding the traditional 

or existing tree cultivation or management systems, which these programs may supplement. 

The information base for local tree management practices, types, extent, harvestable volumes, 

distribution, and depleting rates of the forest resources in Somali Region, is extremely limited.

Information on land use patterns, distribution of grazing areas, as well as utilization and 

rights are also very scanty. These basic information are essential for any future strategic plans

in order to determine what can be done to support viable, traditional and communal

management practices or to effect alternative solutions. This is also very crucial to determine 

what role governments can play to achieve the necessary solutions and conservation 

strategies (Ahmed and Zelealem, 2008).

The investigation and knowledge of such traditional tree management practices is essential for 

any future agroforestry intervention, in the area. Pastoralists and agro pastoralists in the Somali 

region practice, a variety of different pollarding, coppicing, lopping and pruning techniques,

for the cutting of the plants which they apply in their livestock fencing and feeding of 

particularly trees that have advantages of re-growth, like Acacia species. For instance,

pastoralists and agro-pastoralists use the branches of thorny Acacia species for fencing their 

livestock, cutting branches instead of cutting the whole tree, because they know the ability of 

these species to reguvenate. But yet these practices have hardly been recorded and little is 

known, because the past forestry research in arid and semi-arid area was not effective enough 

to address forestry management needs in such area. In general, trees and shrubs play significant 

role in the livelihood of the people in Somali Regional State. However, very little is known 

about the type and density of trees in the areas and the way they are managed by local 

population. It is not also clear whether there exist differences between the pastoral and 

agropastoral communities in tree management and utilization. This study is therefore aimed at

assessing the diversity and local management systems of trees and shrubs in Awbare Wereda in 

Jig-jiga zone of SRS.
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1.2. Objectives of the Study

1.2.1. General objective

The general objective of this study is to assess the local knowledge and practices with respect 

to management and conservation of trees and shrubs, including their utilization.

1.2.2. Specific objectives

1. To characterize the different land use systems in Awbare Wereda,

2. To document and identify the different tree and shrub species in the pastoral and 

agro-pastoral areas,

3. To determine the density, diversity and abundance of trees and shrubs in the 

woodland,

4. To investigate indigenous knowledge and practices in trees/shrubs resource 

management and their utilization, and 

5. To assess land and tree tenure systems, traditional norms, rules and customs 

governing tree management and common property resources
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2. LITERATURE REVIEW   

2.1. Role of Trees and Shrubs in Dry-Land Areas 

Dry-lands are extremely diverse in terms of their landforms, soil, flora, fauna, water balance 

and human activities (Edmund, 1997). Likewise, dry-lands of Ethiopia are endowed with a 

diverse vegetation formation, collectively called the Somali-Masai vegetation formation (Friis, 

1992; Zerihun Woldu, 1999). It was reported that, out of the 75 million ha dryland areas in 

Ethiopia, 25 million ha is covered with woodlands and bushlands (EFAP, 1994). This implies 

that the largest vegetation resource of the country is found within drylands (Tefera Mengistu   

et al., 2004). Trees are fundamental elements of life in the dry-land areas. They play vital role 

in the people’s lives: Food and fruits, medicines (extracted from leaves and barks) many 

industrial products, energy, shade, nutrient cycling and recycling, etc. come from woodlands. 

In addition, trees in the dry-lands provide a means of livelihood for large number of people, 

both traditional forest and those who find employment in extracting and harvesting commercial 

forest products, where shrubs constitute a vital components in the livestock productivity in the 

arid and semi-arid zone where about 52% of the cattle, 57% of the sheep, 65% of the goat, and 

100% of the camels in tropical Africa are found (Von Kaufmann, 1986). They supply goats and 

camels with the bulk of their nutritive requirement and complement in diet of cattle and sheep with 

protein, vitamin and minerals in which bush straw is deficient during the dry season. To people, 

they serve use full purpose such as the provision of food, drug and firewood.

Dry-land forests also play a vital role in agricultural production. In farmlands and grazing 

areas, trees and shrubs also play a vital environmental role. They act as windbreaks, 

protecting crops from wind damage and the soil from erosion. Their shade helps to reduce the 

temperature of the soil. Tree litter slows down the run-off of rain, thereby protecting the soil 

and increasing the infiltration of water so that ground water stores are replenished. Trees also 

redistribute nutrients, drawing essential minerals from the subsoil and making them 

accessible, through their leaf-fall; to other plants. Trees and shrubs have a valuable social 

function, they provide shade for people and animals in hot climates of dryland areas, and are 

sometimes a focal point for family and community gatherings and activities (Barrow et al., 

2007).
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One of the conclusions that emerge strongly from the above mentioned elements is the 

importance of existing forests and woodlands as the source of much of what rural people seek 

from trees and forests. The forest foods and the products gathered for processing and sale 

come predominantly from these sources, as does much of the fuelwood. These outputs from 

existing common property resources are also often a major component of the overall 

agricultural system-filling crucial gaps in the resource and income flows from other resources, 

and providing complementary inputs often critical to the continued functioning of agricultural 

and household system.

2.2. Land Use in Pastoral and Agro-pastoral Communities 

Traditional land use in a pastoral area is dominated by large herd of livestock in which the 

pastoralist have to move through large communal territories in search of grazing and water. 

The agro-pastoralists also move with their cattle in some parts of the year, but they also 

practice sedentary agriculture in addition to livestock production. The extent to which people 

of pastoral and agro-pastoral areas cultivate and manage trees varies and  depends largely on 

characteristics of local ecology, patterns of agricultural land-use, cultural traditions and local 

demands for wood and wood products, tenure rights and economic pressures ( FAO, 1985).

However, as has been widely documented, increasing pressure on agricultural land, and on 

tree resources in the land use of pastoral and agro-pastoral areas, may be such as to result in 

the elimination of trees rather than retention or establishment. Prominent among such 

pressures are competition with crops for light, water and nutrients; new agricultural 

techniques, for example tractors; broader land use practices, such as burning or free grazing; 

changes in control of land, such as privatization or nationalization; legislation or customary 

tenure; reduction in the rotational cycle to the point at which desirable trees are no longer 

able to reestablish (Bene et al., 1977). Most interventions in favour of on-farm tree planting 

in the pastoral and agro-pastoral areas are designed to facilitate this transfer by removing or 

reducing such impediments. However, not all changes in land use, agricultural practices and 

resource use require the continuing presence of trees. Irrigation of dryland, for example, is

likely to reduce the need for drought animals and hence for fodder, and is also likely to create 

new and more productive sources of the latter. Nor is tree growing an option available to 
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farmers in pastoral and agro-pastoral areas within all ecological environments (Chambers,

1984). For example, the arid and semi-arid pastoral and agro-pastoral areas of Africa are 

ecologically unsuited to agricultural intensification though home garden forms of 

intercropping is practiced in more humid parts of the continent. Equally, the farmer wishes to 

assess the opportunity presented by adding or intensifying tree growing in terms of the range 

of economic options available to the farm household both on and off farm. Legislation, tenure 

and customary practice add additional dimensions to the decision framework. In Africa, 

pastoral and agro-pastoral areas, land use system is still governed predominantly by often 

complex corporate lineage systems involving common land which do not lend themselves to 

useful generalizations (Fortmann, 1984). 

2.3. Traditional Rules, Norms and Customs Governing Tree and Shrubs  

        Management and Access to Common Property Resources

Folklores and proverbs, taboos on certain species, land use or tools reflect the historical 

perception of the local ecosystem. Some of these management practices are deliberately 

planned and executed, in order to manipulate the (natural) tree resources in a specific way 

(active management). Others are more or less the unplanned results of human activities in 

some unaimed way (passive management). The international conservation community 

recognizes the linkage of culture, biodiversity, and livelihoods and moves have been taken to 

address the issues of access and benefits sharing, particularly for indigenous people. There 

are many places where trees are grown and protected for their shade and beauty; sometimes 

they are treated as sacred (Barrow et al., 2007).  

Therefore, attitudes stemming from traditional religious beliefs, cultures, ethics, and habits 

also play a very important role in establishing nature reserves and protecting the environment. 

In order to bridge the scale of biodiversity hotspots and local cultural habitats as well as 

epistemologies of state and local perceptions of conservation, we need to reconsider the 

traditional management methods. Many western-designed projects have been implemented

during the past decades. Most of these projects have failed due to lack of knowledge of socio-

economic and cultural characteristics of the local people, governing tree and shrubs

management and access to common property resources. Instead project planning should be 

based on the incorporation of traditional religious beliefs, cultures and ethics.
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2.4. Indigenous Knowledge in Tree and Shrubs Resource Management 

Indigenous knowledge for tree and shrub resources management are dynamic by nature. It 

has developed in responses to particular situations, reflecting a variety of cultural, social, 

economic, political, ecological and demographic factors (Douglas, 1981). Where they have 

survived successfully, they have often been able to accommodate the introduction of new 

agricultural crops, the growth of populations, the expansion and contraction of market 

opportunities for particular crops and other factors. Rural men and women in many areas 

have long been involved in the conservation and cultivation of trees on agricultural lands and 

forested areas. Until recently, there has been a tendency to discount these indigenous 

activities. The main focus of forestry efforts has been on management of trees for 

environmental protection or for industrial timber production. The shift in emphasis toward 

forestry in partnership with rural people is, therefore, significant departure from earlier 

perceptions, policies and practices. In order to set a sustainable tree management activity, 

both communally and privately organized, within the context of local spontaneous tree 

growing, it is necessary to review a number of indigenous tree management and conservation 

strategies (Weber and Hoskins, 1983).

Many of the traditional tree and shrubs management approaches have been developed over 

long periods of time. The extent to which people cultivate and manage trees and shrubs varies 

throughout the non-industrial areas of the world. It depends largely on characteristics of local 

ecology, patterns of agricultural land use, cultural traditions, and local demands for wood and 

wood products, tenure rights and economic pressures (Wilken, 1978). However, the fact rural 

people have in the past been able to manage their tree resource effectively does not 

necessarily mean that they can continue to do so. Increasing economic, demographic and 

social pressures have contributed to the breakdown of traditional tree management practices 

in many areas. Some communities have long protected specific trees because they provided a 

focal point for the community, occasionally because of their religious significance (Wiersum, 

1984).

In Nepal, formal management systems were developed by some communities over a period of 

centuries. These systems defined specific users’ rights to valued products from trees and 
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shrubs growing on common lands. The systems were as much a response to distributional 

demands as they were to growing scarcities. As some of the older system broke down, visible 

recent increases in the rate of forest destruction prompted some communities to establish new 

systems (Campbell and Bhattarai, 1983). Other groups of people with common interests in 

tree and shrub resources have also been responsive to the threat of growing scarcities. In the 

highlands of Guatemala, professional woodworkers have been a particularly strong force in 

pushing for tree conservation efforts (Agarwal & Anand, 1982).

The Karen people of Thailand have customarily tried to contain Swidden plot fires 

(Kunstadter et al., 1982). Among particular tribal groups in Kenya, honey collectors are 

obliged to prevent fires when smoking out bees (Leakey, 1977); and in some areas of India, 

cutting down a tree may be considered unethical, especially if it yields products which are of 

use to the community. Among the Bora Indians of the Peruvian Amazon, there is recognition 

that their system of shifting cultivation must be managed in a way which both reduces soil 

erosion and favours particular trees in secondary vegetation (Deneven et al., 1984). In 

addition to active tree conservation efforts, some local land management strategies have 

consciously matched demands on the land with its carrying capacity. In these areas, it is 

clearly recognized that overgrazing results in environmental degradation; the size and grazing 

patterns of livestock herds’ area therefore kept within environmentally acceptable 

limits.Other strategies for the indigenous knowledge in tree resource management have 

involved protecting and cultivating naturally germinating seedlings. Cultivators may leave 

certain desirable tree seedlings when weeding and even build barriers around them as a 

protection against grazing livestock. In parts of southern Mexico, farmers tolerate and protect 

indigenous leguminous trees, such as Prosopis juliflora, it provides edible pods, shade and 

enhance soil fertility (Wilken, 1978). 

Cultivators in Southern Nigeria recognize the superiority of certain species in restoring soil

fertility in fallow plots and encourage them to dominate the bush (Amare Getahun et al.,

1982). A recently emerging management strategy has been to restrict people’s access to trees 

previously available to them. This approach is usually associated with changes in systems of 

land tenure and may be a response to worsening wood scarcities. In central Kenya, the 

collection of wood or of other products from trees growing on private lands has increasingly
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required the permission of the property owner, although until recently, trees and their 

products have been free goods (Brokensha and Riley, 1978). A variety of different pollarding, 

coppicing and pruning techniques have been reported in many parts of the world, for instance 

in Bangladesh, Burkina Faso, the Philippines and Rajasthan, India (Douglas, 1981).

It has been reported that in the highlands of Kenya the pollarding of Grevillea growing on 

agricultural lands is common. Intense pollarding of these trees may be carried out 15 or 20 

times over a period of 50 years (Poulsen, 1983).The trunk will continue to widen, and the 

stem will increase in height unless this is deliberately prevented by pruning at the top. 

Whenever, the farmer decides that it is large enough or that he needs the money, the trunk is 

felled and is sold for timber (Poulsen, 1983). What these techniques all have in common is 

that they permit a sustained yield of wood or fodder over a long period of time. The total 

lifetime contribution of a tree which is used in this way can be considerably greater than the 

volume it will produce if it is simply allowed to grow and is then felled. The fact that 

coppicing and pollarding techniques are widely employed by farmers has often been 

overlooked. In some areas, however, it is clear that their use enable an overwhelming 

proportion of the firewood or timber needed by households to be obtained on a sustainable 

basis from trees growing on agricultural land. This has important implications for the design 

of programmes to maintain increased fuelwood supplies.

In Ethiopia, environmental degradation and deforestation have been taking place for hundreds 

of years. Forests in the entire country declined from the original 35% to an estimated 2.4% in 

1992 (Sayer et al., 1992). Annual deforestation rate is estimated to be 150,000 to 200,000 ha 

(EFAP, 1994). The low living standard of the people coupled with lack of alternatives is the 

fundamental factors responsible for the decline in forest areas of Ethiopia. This is due to the 

increasing demands for crop and grazing land and wood for fuel and construction (Taye Bekele 

et al., 1999). The disappearance of these forests is a disastrous prospect for at least three 

important reasons: they are centers of rich biological diversity and high endemism, they play 

very important role in livelihood of patoralist and agro-pastoralist, and therefore in the 

regulation of global warming (Taye Bekele et al., 1999).
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3. MATERIALS AND METHODS

3.1. Description of the Study Area

3.1.1. Location 

Awbare Wereda is one of the 53 weredas of the Somali Regional State and one of the six 

weredas of Jig-jiga Zone. It is situated approximately 74 km from regional capital (Jig-jiga)

just 5 km of international borderline and 709 kms from the Capital, Addis Ababa. The Wereda 

is located in the northeastern corner of the Region bordering northern Somalia and The Wereda 

shares its borders with Shinile Zone in the northwest, Jig-jiga Wereda in the south, Kebribeyah 

Wereda of Jig-jiga Zone in southeast and northern Somalia in the northeast, east and southeast 

(ERA, 2003) (Figure 1). The Wereda has, 66 kebeles of which 7 urban and 59 are rural kebeles 

and also the total area of the Wereda is 3,862 km2 (SRPO, 2006). It has a population of

339,056 (CSA, 2007).

Figure 1: Map of the study area
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3.1.2. Climate 

The Wereda is characterized by arid and semi-arid climate, warm climate and low relative 

humidity. Dominant climate of the agro-climatic zone of the area is characterized to be Kolla

with the mean annual temperature of 250C for Belg and 200C for Kiremt. Rainfall is scant and 

erratic with mean annual rainfall (MAR) of 400-900 mm and the place is characterized by tri-

modal rainfall regime, Keremt (xagaa), Belg (Gu) and Meher (Deyr) (Ahmed BM and Zellalem

M, 2008).

3.1.3. Topography 

The topographic configuration of the area is decreasing as one goes from West to North 

direction, and its elevation ranges from 1200 to 2117 m.a.s.1. Except the eastern part which 

turns rugged as it dissents to the Shinile Wereda lowland and medium slopes characterized the 

downstream part. Generally it is characterized by an extensive flat to gently sloping 

topography (ERA, 2003).

3.1.4. Soil

The soils of the Wereda differ according to differences in microclimate, land morphology, 

vegetation cover and elevation. Sandy soil is predominant in the pastoral area, while Calcaric 

and loam soils are common in the alluvial plains of the river sides, which has better crop 

production potential (Ahmed BM and Zellalem M, 2008).

3.1.5. Vegetation 

The type and density of the natural vegetation in the Wereda has a great association with the 

land use and  human activities. For that reason, the natural vegetation existing in the agro-

pastoralist land use is the riparian woodland, existing near Harawa river valley and it has

been subjected to a severe human destruction, for crop production purposes, as well as 

fuelwood and construction material collection. There are few spots of woodland natural 

vegetation still left in some areas near the river valley. Woodland and riparian forests 

remaining in some spots of the area, that have not been destroyed  can be found containing 

evergreen and common riparian vegetation, while the more degraded places are dominated by 

pioneer species. This area is dominated by the following plant species: Salvadora persica, 
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Acacia seyal, Lawsonia inermis, Cordia ovalis, Hyphaene benadirensis, Terminalia brevipes,

and Thespesia danis (Friis, 1992).

In the pastoralists land use, the natural vegetation consists various groups of thornless and 

thorny bushes and shrubs, native Acacia, Commiphora, Boswellia and other tree and shrub 

species, typical of the arid and semi-arid climates that are the major source of livestock feed. 

Some part of the pastoralist areas is containing natural vegetation with high species diversity, 

without any destruction from humans or their animals. This is because of its location on the 

remote areas,where only domestic like camels and goats can reach. To graze on this land, 

animals must walk about 30-40 km. Therefore, this land can be used only for extensive camel 

and goats browsing in the rainy season and is not usable for any other purpose during the dry 

season. Because of water deficiency, cattle are hardly able to survive in this land unit during 

any season of the year. There is no possibility for crop production, but considerable amount 

of gum and incense is collected for commercial sale. This very healthy vegetation is the 

climax stage and dominated by Acacia species. Plant species specifically found are: Acacia 

bussei, Acacia mellifera, Acacia ogadensis, Acacia reficiens, Commiphora foliacea, 

Commiphora samharensis, Barleriae erranthemoides and Carphalea glaucescenes (Friis, 

1992).

3.1.6 Socio-economic characteristics of the study area

Poor socioeconomic services and low infrastructure coverage characterize the study Wereda, 

including the harsh agro-climatic feature. There are 244 schools, of which 202 are alternative 

basic schools, 38 are primary and 4 are secondary schools. There are 42 health facilities among 

which 6 are health centers and 37 are health posts. Boreholes along the banks of the seasonal 

river valleys, hand pump and drilled deep wells are important water sources in the Wereda. 

Infrastructure in the Wereda is extremely poor, except the Awbare Town-Gogti- Laylakaal-

Carmo road, which was first built by the Derg Regime and recently repaired by the Ethiopian 

Road Authority (ERA, 2003). The average land holding size per household in the agro-

pastoralists is 12.77 hectares (Coppock, 1993) Crop production in the pastoralists area is small-

scale and depends on availability of sufficient rainfall, during which they clear the communal 

woodland and cultivate for that season only. Therefore, the crop land holding size per 

household is very small. The average family size of 6.42 and 7.58 at pastoralists and agro-
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pastoralists, respectively, is considerably larger than the national average which is 5 (Ministry 

of Health, 1999). This is in agreement with the study of Heluf et al. (2000), which was

conducted in Jig-jiga Zone of the same Region

3.1.7. Land tenure and land use types 

Land use type in Awbare Wereda can be generally categorized into rangeland and farmlands. 

The basic source of income and livelihood for pastoralists in the rangelands is livestock 

rearing and most of the land is used for grazing. However, there are small-scale agricultural 

practices in the rangeland, wherever there is good rain. In the riverine area, land ownership is 

important and there is little land which is either not owned or unoccupied, except for sections 

which are unsuitable for cultivation or irrigation. Traditionally, in the whole pastoralist and 

agro-pastoralists community in the Wereda, land belongs to a group or family that is linked 

by descent or cultural affiliation and grazing is a common property belonging equally to all 

member of the grazing group, where the farmland belongs to individuals.

3.1.8. Farming system

Livestock rearing and crop production are the most dominant farming systems in the Wereda. 

Generally, the livelihood of the people is grouped into two main production systems, which 

are: pure pastoralists and agro-pastoralists. Since the area is rich in its water potential of and 

Harawa river valley, which have high potential for irrigation purposes, agro-pastoralists 

residing along the river valley are fortunate enough to grow crops, mainly maize, and lead 

better life than those living far from the river valley. In bad year, maize crop is cut early for 

fodder but in a normal year it has a higher return, where average yield per hectare is

estimated at 30 quintals (3,000 kg). In the pure pastoralist area the production system is 

extensive range livestock production, gum, fuelwood and construction material collection.
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3.2. Methods of Data Collection 

Two methods of data collection were used, survey through interviews and vegetation         

inventory. Data were collected from both primary and secondary sources. The primary 

sources involved household interviews and vegetation inventory. The details of the data 

collection for both are described below.

3.2.1. Reconnaissance survey

It involved general observation and assessment of the study area. During this stage, informal              

interviews were also conducted with pastoralist and agro-pastoralist community and experts 

in Awbare Wereda Agriculture and Rural Development offices and Somali Region Pastoral &

Agropastoral Research Institute was visited to obtain information on the general vegetation 

pattern of the study area and for the availability of different required equipment. From these 

activities, data on land use system, cropping type, seasons and material arrangements were 

done.

3.2.2. Household survey

The household survey involved various data collection techniques, such as semi-structured

questionnaire, informal discussion, focus group discussions and observations, to collect data 

like tree tenure, land use types, local tree management practices, tree utilization, indigenous 

knowledge and traditional rules, norms and customs governing tree management and access to 

common property resources. For that purpose, a semi-structured questionnaire survey was used

to generate the primary data. A total of eight villages, four from pastoralists and four from

agro-pastoralists were selected. From those selected villages a total of 80 households, 40 from 

pastoralists and 40 from agro-pastoralists, including, Ten key informants, Five from 

pastoralists and Five from agro-pastoralists were also used. Discussions with the regional 

officials and local elders also served as source of information. Interview was made using local

(Somali) language.

3.2.3. Vegetation inventory

In each selected kebele, a total of two transect lines were extended along a fixed grid line in a 

systematic sampling procedure, 500 meters apart from each other. Along each transect line, 

three quadrats having a size of 20 m x 20 m (400 m2), were laid at intervals of 300 meters
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distance. In each sample quadrat, the following parameters were recorded: Type and number 

of trees/shrubs per plot were documented using local names. Tree height was measured by 

using calibrated poles. Diameter of trees and shrubs were measured at breast height (dbh) 

using dendrometers. For multistemmed shrubs, dbh of dominant stems were measured and 

mean dbh was calculated as, d =       d12+ d22 +….dn2, following the formular from Stewart 

and Salazar (1992). Plant identification was mostly done at the field level and for those not 

identifiable at field level, voucher specimens were collected and further identification were 

made at the Jig-jiga Herbarium and cheking at AAU Herbarium.

3.3. Data Analysis

The vegetation data collected from the 48 sample plots, established at the eight Kebeles, were 

organized and analyzed to compute diversity, density, abundance, frequency, dominance and , 

richness of the vegetation, using different techniques. Following are the details of these 

methods and steps used for analysing those parameters. 

Species Diversity

The diversity of the species can be used as one estimate of the health of an ecosystem, in 

terms of species composition and abundance. It involves two distinctive components, species 

richness and evenness. Species richness is a measure of the number of different species 

present in an ecosystem, while species evenness measures the relative abundance of the 

various populations present in an ecosystem (Kent and Coker, 1994). To compute the 

diversity of the vegetation, the Shannon-Wiener diversity index was used. The Shannon 

diversity index (H’) is commonly used to characterize species diversity in a community. 

Shannon's diversity index accounts for both abundance and evenness of the species present. 

The proportion of species (i) relative to the total number of species (pi) was calculated, and 

then multiplied by the natural logarithm of this proportion (lnpi). The result product were

summed across species, and multiplied by -1. Diversity H’ = –


s

i

pipi
1

ln   Where: H’= the 

Shannon Diversity Index, S = the number of species, Pi = the proportion of individuals or the 

abundance of the ith species expressed as a proportion of the total,  Pi = ni /N, ni = number of 

individuals of species "i" N = total number of individuals of all species, Ln =log basen (Kent 

and Coker, 1994).
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Species Richness

Species richness is defined as the number of species per quadrat, area or community. In this

case the numbers of individuals tree/shrub species encountered across the whole sampled

quadrats were used as a representation of species richness. 

Evenness

Evenness is quantifying the unique representation of a given species against a hypothetical 

community in which all species are equally common, such that when all species have equal 

abundance in the community, were calculated (Kent and Coker, 1994). 

Evenness EH = 


s

i

pipi
1

ln     Where:   Pi= proportion of S made up of the ith Species,

                                 lnS                   

Ln =log basen, S= total number of species in the community. Equitability assumes a value

between zero and one with one being complete similarity.

  Density

Density is a total number of stem of a species ha -1 (Gingrich, 1967). It reflects the degree of 

crowding of stems within the area. In this case stand density was calculated by summing up 

all the stems across all sample quadrats and translated to hectare base for all the species 

encountered in the study quadrats, (Abeje et al., 2005).  Density/ha, N = n


/a ,

n


estimated by n


=  ni /n, Where: N = number of tree/shrubs/ha, n


= average number of 

tree /shrubs in the plots, a = area of sample plot in hectare, ni = number of individual 

tree/shrubs, n = number of plots.

Frequeny

Frequency is defined as the presence or absence of a given species in sample quadrats

(Lamprecht, 1989). Two sets of frequencey were computed, Absolute frequency, which is the 

number of quadrats in which the species was recorded and relative frequencey of a species, 

computed as the ratio of the absolute frequency of the species to the sum total of the 

frequency of all species (Tadesse Woldemarium, 2003). Relative frequency of a species was 

done by calculating the ratio of the absolute frequency of the species to the total number of 

study plots, which is equal to maximum frequency.
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Absolute frequency =  ni Where: ni= number of quadrats in which the species is recorded.   

Relative frequency = Frequency of species A   *100

          Frequency of all species

Dominance

It refers to the degree of coverage of  a species as an expression of the space it occupied in a 

given area. Usually, dominance is expressed interms of basal area of the species (Kent and 

Coker, 1992), and two set of dominace were calculated in this case: absolute dominance, 

which means the sum of basal areas of the individuals in m2/ha, and relative dominace, 

which is the percentage of the total basal area of  a given species out of the total measured 

stem basal areas of all species. Using the flowing formula

Basal area (BA) , G =   
n m

gij Where: G = is average basal area m2/ha, gij = basal 

                                           
n

a

area of individual tree measured on the ith quadrat, mi= total number of trees in the ithe 

quadrat 1…i……n.  n =    number of quadrats, 1…i….n    a = area of each sample quadrat, 

ha. Basal area (BA) = πd2/4, where = basal area in m2; π =3.14 ; D =diameter at basal 

height. Relative Dominance = Dominance of species A   * 100

                          Dominance of all species

Vegetation population structure

Population structure is, defined as the distribution of individuals of each species in random

diameter-height size classes and gives information on population structure of a tree species. It

indicates the history of the past disturbance to that species and the environment and hence, 

used to forecast the future trend of the population of that particular species and have long 

been used by foresters and ecologists to investigate the regeneration characteristics of tropical 

trees (Peters, 1996). To determine the population structure of the vegetation in the study area, 

all individuals of the species encountered in the quadrats, were arbitrarily grouped in to Ten 

diameter classes and four heightclass; 1=0<10 cm, 2=10<20, 3=20<30 cm, 4=30<40 cm,

5=40<50 cm, 6=50<60 cm, 7=60<70 cm, 8=70<80 cm, 9=80<90 cm, 10=90<100 cm and 4 
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height Classes, 1=0<2 cm, 2=2<4 cm, 3=4<6 cm, 4=6<8 cm. Using frequency histograms of 

both diameter and height–class distributions the overall shapes of these frequency histograms 

were then compared visually, into three of the most common size–class distributions 

exhibited by tropical tree populations. These are Type I, Type II and Type III

Analyses of household survey data 

The content of the interviews of household’s respondents were summarised using descriptive 

statistics, for example, common responses to each question were expressed as a percentage of 

the total number of responses. Qualitative information obtained through interview, focus 

group discussion and field observation were summarized using tables. Statistical packages 

SPSS 15 and Microsoft Excel were used for presenting the analyzed data in charts.  

. 
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4. RESULTS AND DISCUSSION

4.1 Species Composition and Diversity 

A total of 80 woody species 44 at pastoralists land use and 36 at agro-pastoralists land use, 

distributed in 30 genera and amilies were encountered (Table 1). This is in harmony with the 

findings of Adefires Worku (2006) who found a total of 64 woody species distributed in 31 

genera and families in his study in Borana. On the other hand, a study conducted in the 

drylands of northern Ethiopia (Kindeya G/Hiwot, 2003), reported a rather low richness of 13 

species, and this might be related to a prolonged and intensive exploitation of the woody 

species. In general, it can be stated that the woody vegetation in Awbare Wereda is generally 

rich in species as compared to some of the other similar agroecologies in the country. Among 

the families, Fabaceae was found to be the most diverse family represented with 22 species 

and constituting 27.5% of the total. Burseraceae was the second most diverse family 

represented with 16 species and constituting 20% of the species composition of the study areas.

Capparidaceae and Euphorbiaceae were the third and fourth diverse families represented with 

6 and 4 species each and constituting 7.5% and 5% of the species composition respectively. 

Among the recorded genera, the genus Acacia was found to be the most diverse, represented

with 15 species and contributing 18.75% of the species composition. The second diverse genus 

was Commiphora, represented by 13 species and contributing to 16.25% of the species 

composition. Boswellia was the third diverse genus, represented by four species and 

contributing to 5% of the species composition.

Adenium Anisotes, Boscia, Cassia, Cordia, Calotropis, Delonix, Ipomoea, Salvodora, Ziziphus

Dichrostachys and Solanum were the twelve diverse genera, represented with two species each

and contributing 30% of the species composition. While the remaining, twelve genera are 

represented with one species each and contributing 15% of the species composition. Among 

the 80 recorded woody species, trees were the dominant growth forms accounting for about 

72.5% of the total species composition while shrubs contributed only 27.5% of the total 

composition.
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Table 1: Woody plant families, genera and species found in the pastoralists and agro-   
                pastoralists land uses

           
             
4.2. Diversity of the Vegetation in the Different Land use Systems

Based on the vegetation diversity using Shannon-Weiner diversity index and Shannon 

evenness and the result confirmed the existence of high diversity and evenness in both land 

uses, comparing the diversity of the two land uses (Table 2), the diversity at pastoralists land 

use was higher than agro-pastoralist land use. The average diversity were found to be H’= 3.0

and H’= 2.47 at pastoralist land use and agro-pastoralist land use, respectively. The average 

evenness value (EH’) was 0.55 for each one of the two land uses. The vegetation at Gogti site

had the highest species diversity and evenness, among the pastoralist land use with H’=3.27 

and EH = 0.58, while Sh/Nabadgalyo has the lowest species diversity and evenness, with 

H’=2.74 and EH = 0.51. On the other hand, Horof has the highest species diversity and 

evenness, with H’=2.75 and EH= 0.83, at the same time Carmo has the lowest species 

diversity and evenness, with H’=2.07 and EH = 0.40.

Table 2: Species richness, Shannon diversity (H”) and evenness index (EH ) of the woody 

vegetation at the pastoralists and agro-pastoralists land uses

No
Diversity 
Parameters

Study Sites

               Agro-pastoralists               Pastoralists

                                                  Kebeles  

Laylakaal Dhamal Carmo Horof Lascanod   Jirjir Gogti Sh/Nab-
Galyo

1 Species richness 19 13 11 22 27 22 29 27

2 Evenness (EH’) 0.51 0.46 0.4 0.83 0.56 0.53 0.58 0.51

3 Diversity (H’) 2.55 2.51 2.07 2.75 3.06 2.93 3.27 2.74

                                

Categories Total Number 

Agro-pastoralists Pastoralists Total

Number of families 9 13 22

Number of genera 14 16 30

Number of species 36 44 80
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In the case of species richness, the pastoralists land use had relatively higher average number 

of species as compared to agro- pastoralist land use with 26.25 and 16.25 species richness at 

pastoralist land use and agro-pastoralist land use, respectively. In a similar study conducted in 

Borana woodlands (Adefires Worku, 2006) reported a more or less similar values of species 

richness (S) = 32, Shannon Index (H’) = 3 and Evenness (E) = 0.825. The result showed the

existence of high woody species diversity in both land uses, beside that the vegetations of 

both landuses were more or less in the normal diversity ranges. Accodring to Kent and Coker 

(1994) Shannon diversity index normally falls between 1.5 and 3.5, and such

representation in natural stands probably indicate less disturbance and a healthy regeneration 

of vegetation.

Furthermore, the pastoralists land use not only has higher species diversity, but the 

individuals are distributed more equitably among these species, than those individuals in the 

agro-pastoralist land use. For instance, the most common species makes only about 8% of the 

total of individual species, while in the agro-pastoralist land use individual species are 

distributed un-equitably, because 23% (Table 4) of the individuals belong only to two species 

of Acacia horrida and Prosopis juliflora and this may be due to the different levels of 

disturbance in the two land uses. Still, the diversity of trees and shrubs in both land uses is in 

the normal diversity ranges and such representation in a natural stand may indicate less 

disturbance and healthy regeneration of the vegetations, because diversity and evenness 

indices provide more information than simply the number of species present.
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Table 3: Vegetation parameters of all woody species encountered at pastoralist land use

D/T→Total Density   G→Absolute Dominance (Average basal area)                                  

RG→Relative Dominance   AF→Absolute Frequency   RF→Relative Frequency 

No Scientific name Local name Family D/T G 
m2/T

RG% AF RF%

1) Acacia bussei  Qudhac Fabaceae 68 11.27 17.34 6 3.24
2) Acacia mellifera Bilcil Fabaceae  10 0.45 0.7 5 2.7
3) Acacia reficiens Qansax Fabaceae 65 5.41 8.32 5 2.7
4) Acacia horrida Sarmaan Fabaceae 13 0.38 0.58 3 1.62
5) Acacia senegal Cadaad Fabaceae 25 2.22 3.42 6 3.24
6) Acacia spirocarpa Farayar Fabaceae 20 0.16 0.25 6 3.24
7) Acacia zanzibarica Jiiq Fabaceae 28 0.03 0.04 5 2.7
8) Adenium obesum  Obow Apocynaceae 3 2.35 3.61 1 0.54
9) Albizia anthelmintica Raydab Fabaceae 3 0.15 0.23 1 0.54
10) Anisotes trisulcus Mirdhis Acanthaceae 67 0.3 0.46 6 3.24
11) Boswellia microphlla Madaxmadaal Burseraceae 19 0.03 0.04 6 3.24
12) Boscia minimifolia   Maygaag Capparidaceae 15 0.14 0.22 4 2.16
13) Boswellia rivae Muqle Burseraceae 23 0.55 0.85 6 3.24
14) Boswellia neglecta  Midhafur Burseraceae 82 4.39 6.75 6 3.24
15) Calotropis procera Booc Asclepiadaceae 15 0.44 0.67 5 2.7
16) Senna alexandrina Salamac Fabaceae   14 0.78 1.21 3 1.62
17) Commiphora africana Dabacun-cun Burseraceae 41 13.58 20.89 6 3.24
18) Commiphora corrugata  Ganda Burseraceae 30 0.3 0.46 6 3.24
19) Commiphora hodai Hadi Burseraceae 15 9.02 13.88 4 2.16
20) Commiphora kataf Xagar Burseraceae 27 0.05 0.07 6 3.24
21) Commiphora myrrha Malmal Burseraceae 55 1.13 1.74 6 3.24
22) Commiphora rostrata Eynaad Burseraceae 7 0.92 1.41 4 2.16
23) Commiphora samharensis Horgoy Burseraceae 4 0.09 0.14 3 1.62
24) Commiphora sp. Qarari Burseraceae 4 0.23 0.36 1 0.54
25) Cordia sinensis Madheedh Boraginacceae 52 0.46 0.7 6 3.24
26) Delonix bacal Bakal Fabaceae 14 0.39 0.6 4 2.16
27) Dichrostachys kirkii Dhigdaar Fabaceae 18 0.43 0.67 6 3.24
28) Dobera glabra Garas Salvadoraceae  5 0.26 0.4 1 0.54
29) Euphorbia cuneata Dhiraandhir Euphorbiaceae 38 0.01 0.02 6 3.24
30) Euphorbia erlangeri  Qaranqarbo Euphorbiaceae   40 1.33 2.04 6 3.24
31) Euphorbia robecchii Dharkayn Euphorbiaceae 7 0.15 0.23 2 1.08
32) Ficus salicifolia Gonbir Moraceae 5 0.11 0.16 1 0.54
33) Gnidia somaliensis Xarmaale Thymelaeaceae 9 0.78 1.2 5 2.7
34) Grewia penicillata Hobhob Tiliaceae  7 0.01 0.01 1 0.54
35) Grewia tembensis Midhood Tiliaceae  9 0.24 0.38 2 1.08
36) Grewia tenax  Dhafaruur Tiliaceae   30 1.72 2.65 5 2.7
37) Ipomoea donaldsonii     Biriboole Convolvulaceae  11 1.01 1.56 2 1.08
38) Maerua angolensis  Qalaanqal Capparidaceae 16 2.56 3.94 5 2.7
39) Maerua sessiliflora Jiic Capparidaceae 46 0.22 0.33 6 3.24
40) Salvodora persica  Caday Salvadoraceae  7 0.05 0.08 1 0.54
41) Sericocomopsis pallida Balanbaal-cad Amaranthaceae 20 0.1 0.15 3 1.62
42) Solanum incanum  Ducur Solonaceae 11 0.05 0.07 4 2.16
43) Terminalia polycarpa Hareeri Combretaceae 5 0.32 0.49 3 1.62
44) Ziziphus hamur   Xamar-gob Rhamnaceae  34 0.37 0.57 6 3.24

Total 65.0
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Table 4: Vegetation parameters of all woody species encountered at agro-pastoralist land use

D/T→Total Density   G→Absolute Dominance (Average basal area)                                  

RG→Relative Dominance   AF→Absolute Frequency   RF→Relative Frequency 

No Scientific name Local name Family Dt G m2/T RG% AF RF%

1. Acacia bussei Qudhac Fabaceae 18 1.63 9.47 4 3.85
2. Acacia edgeworthii Gumar Fabaceae 36 1.45 8.42 6 5.77
3. Acacia horrida Sarmaan Fabaceae 78 3.41 19.77 6 5.77
4. Acacia mellifera Bilcil Fabaceae 4 0.03 0.18 1 0.96
5. Acacia reficiens Qansax Fabaceae 47 0.01 0.08 5 4.81
6. Acacia Senegal Cadaad Fabaceae 2 0.01 0.04 1 0.96
7. Acacia tortilis Galool Fabaceae 1 0.05 0.27 1 0.96
8. Acacia zanzibarica Jiiq Fabaceae 66 1.77 10.24 4 3.85
9. Adenium obesum Obow Apocynaceae 5 0.10 0.59 3 2.88
10. Anisotes trisulcus Mirdhis Acanthaceae 28 0.98 5.67 4 3.85
11. Balanites aegyptiaca Kulan Balanitaceae 15 0.26 1.48 4 3.85
12. Boscia minimifolia Maygaag Capparidaceae 1 0.05 0.26 1 0.96
13. Boswellia neglecta Midhafur Burseraceae 3 0.03 0.17 3 2.88
14. Calotropis procera Booc Asclepaidaceae 3 0.00 0.01 1 0.96
15. Senna alexandrina Salamac Fabaceae 1 0.11 0.66 1 0.96
16. Commiphora corrugata Gandad Burseraceae 1 0.02 0.12 1 0.96
17. Commiphora gowlello Gowlile Burseraceae 3 0.01 0.07 1 0.96
18. Commiphora kua Kadi Burseraceae 2 0.19 1.09 1 0.96
19. Commiphora boiviniana Arxagoog Burseraceae 2 0.03 0.15 1 0.96
20. Commiphora myrrha Malmal Burseraceae 22 0.13 0.75 4 3.85
21. Cordia sinensis Madheedh Boraginacceae 38 0.08 0.47 5 4.81
22. Crotalaria laxa Xarmale Fabaceae 4 0.20 1.15 1 0.96
23. Euphorbia erlangeri Qaran- qarbo Euphorbiaceae 26 0.08 0.46 2 1.92
24. Gardenia fiorii Madaxmadaal Rubiaceae  7 0.02 0.14 2 1.92
25. Hermania penniculata Balanbaal Sterculiaceae 2 0.00 0.02 1 0.96
26. Hibiscus micranthus Kabgal Malvaceae 15 0.30 1.73 4 3.85
27. Ipomoea donaldsonii Biribole Convolvulaceae 8 0.18 1.05 2 1.92
28. Lawsonia inermis Cillaan Lyrthaceae 14 0.08 0.45 2 1.92
29. Maerua angolensis Qalaan-qal Capparidaceae 84 4.50 26.05 6 5.77
30. Maerua sessiliflora Jiic Capparidaceae 1 0.01 0.07 1 0.96
31. Prosopis juliflora Cali-garoob Fabaceae 81 0.02 0.09 6 5.77
32. Pupalia lappacea Dhigdhig Amaranthaceae 10 1.19 6.88 2 1.92
33. Rhingozum somalense Binini-cas Bignoniaceae 6 0.01 0.03 1 0.96
34. Salvodora persica Caday Salvadoraceae 30 0.08 0.47 6 5.77
35. Solanum incanum Ducur Solonaceae 27 0.05 0.30 5 4.81
36. Ziziphus hamur Xamar-gob Rhamnaceae 31 0.21 1.20 5 4.81

Total 17.3
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4.3. Density, Dominance and Frequency of the Vegetation

Density 

The total density expressed as the number of stems of all woody species was found to be 

1037 and 722 stems ha-1 at pastoralist land use and agro-pastoralist land use respectively 

(Tables 3 & 4). These values are by far superior to the results of Ahmed Bashir (2003) who 

reported an average total density of 373 stems ha-1in the his vegetation study of Harshin 

Wereda in Jig-jiga Zone. The study revealed the existence of variation in density ha-1 of the 

two land uses with pastoralist land use having relatively higher density.When we compare the 

density of each species, few species of trees and shrubs were found to be predominant in the 

study areas. For instance, Boswellia neglecta, Acacia bussei, Anisotes trisulcus, Acacia 

reficiens, Commiphora myrrha and Cordia sinensis were the most abundant (stems ha-1)

individuals, contributing 38% of the total density at pastoralist land use, while Albizia 

anthelmintica, Commiphora sp. and Commiphora samharensis were the least abundant 

individuals. On the other hand, Maerua angolensis, Prosopis juliflora, Acacia horrida, 

Acacia zanzibarrica and Acacia reficiens were the most abundant at agro- pastoralist land use,

contributing 48% of the total density ha-1, but Acacia tortilis, as the least abundant at agro-

pastoralist land use. Barkhadle et al.(1994) in their study of pastoralism and plant cover in 

Southern Somalia have also indicated the presence of correlation between human activity and 

vegetation degradation in the arid and semi-arid environments where the number of species 

and vegetation density decreases with increasing grazing activity. 

Dominance 

The result of the analyses of dominance as calculated from the basal area also shows the 

existence of variation in basal area ha-1 of the two land uses, where pastoralist land use has

relatively higher basal area ha-1 than at agro-pastoralist land use with total basal area ha-1 of 

65 m2 and 17.3 m2 at pastoralist land use and agro-pastoralist land use, respectively (Table 3 

& 4). In Borana woodlands, Adefires Worku (2006) has obtained an average basal area ha-1 of 

43 m2ha-1 which is lower than the patoralist landuse but higher than the agropastoralist 

landuse found in this study. The data revealed that, Commiphora africana, Acacia bussei, 

Commiphora hodai, Acacia reficiens and Boswellia neglecta, were the five top dominant 
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species at pastoralist land use, accounting to 67% of the total basal area ha-1 of whole species 

(Table 3). On the contrary, Grewia penicillata, Euphorbia cuneata, Acacia zanzibarica, 

Baswellia microphlla and Commiphora kataf, were found to be the five least dominant 

species in terms of their basal area h-1, among the study species. At agro-pastoralist land use,

Maerua angolensis, Acacia horrida, Acacia zanzibarrica, Acacia bussei, Acacia edgeworthii 

and Pupalia lappacea, were the five top dominant species in terms of their basal area 

accounting for 74% of the total basal area ha-1 of all species. This finding differs from the 

study conducted in Harshin Wereda (Ahmed Bashir, 2003), who reported the absence or 

scarcity of Acacia bussei in all study villages. 

On the other hand, Acacia senegal, Maerua sessiliflora, Calotropis procera, Hermannia 

paniculata and Commiphora gowlello, were found to be the five least dominant species in 

terms of their basal area, among the agro-pastoralist land use species. The low dominance of 

these species might be the result of selective cutting, or hampered natural regeneration and 

hence they should be given special attention. Among the species, Albizia anthelmintica, 

Boswellia microphyla, Boswellia neglecta, Commiphora africana, Commiphora samharensis, 

Commiphora rostrata, Delonix bacal, Terminalia polycarpa and Dobera glabra were not 

found at all in any study sites at agro-pastoralist land use, while the species of Rhingozum 

somalense, Commiphora boivinia, Prosopis juliflora, Salvodora persica and Lowsonia

inermis, were also not found at all in any of the study quadrats at pastoralist land use. 

The species existing in the pastoral land use but not in the agro-pastoralist land use could be 

due to differences in adaptation, and also overexploitation.  Those species present in the agro-

pastoralist land use, and not in the pastoralist land use are invasive or introduced species. This 

is in agreement with the findings of Ahmed Bashir (2003) who reported a decrease in 

composition of different species of Acacia, such as A. etabica, A. seyal, and A. nilotica, in 

Harshin Wereda in Jig-jiga Zone, and where less valuable species have dominated the area. 

The common and most frequent species were largely exposed to intensive clearing and 

overgrazing. Pratt and Payne (1977) have also indicated that prolonged heavy grazing and 

human destruction contribute to the disappearance of palatable species and the subsequent 

dominance by other, less palatable, herbaceous plants and bushes.
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Frequency 

The frequency analyses (Tables 3 & 4) revealed that, most of the studied species were in 

more or less good distribution across the study quadrats. This is in agreement with a simiar 

study in Borana woodlands (Adefires Worku, 2006) who reported the fair representation of 

most of the species in the study area. For instance, at pastoralist land use, Ziziphus hamur, 

Acacia senegal, Euphorbia cuneata, Cordia sinensis and Commiphora africana were the 

most frequent species as they showed wide range of distribution in the woodlands (Table 3).

Meanwhile, the species such as, Salvodora persica, Adenium obesum, Dobera glabra, Albizia 

anthelmintica and Ficus salicifolia, were the least frequent species at pastoralist land use. At 

the agro-pastoralist land use species like, Maerua angolensis, Acacia horrida, Acacia 

zanzibarrica, Acacia bussei and Acacia edgeworthii, were in good distribution status and had 

good representation across the quadrats, but the  species like, Commiphora gowlello, Acacia 

senegal, Maerua sessiliflora, Calotropis procera and Hermannia paniculata, were the least 

frequent species (Table 4). This least frequency of these species for both land uses might 

indicate that these species might either be habitat restricted or their population might have 

been affected by human intervention.

4.4. Size Distribution (Structure, Diameter and Hieght Distribution)

The results from both diameter and height class distribution of the woody species showed the 

highest abundance at the lower diameter classes of small trees with a gradual and almost 

constant reduction in number from one size class to the next, with skewed inverted J- shaped 

distribution (Figures 2 & 3). A similar trend was also reported from the semi arid areas of 

northern Ethiopia (Kindeya G/Hiwot, 2003). This indicates a good status of regeneration, 

stable population of the vegetation in Awbare Wereda with good opportunity for suatainable 

management. On the other hand the existence of greater number of small trees than large 

trees may select cutting of large sized individual trees. According to Kumlachew Yeshitila 

and Taye Bekele (2004), the presence of small sized individuals in abundance in a given 

woodland will be seen as the reverse for replacing cut, large sized and old individuals or, 

such a distribution type might also be due to the existence of large number of small shrubs, 

which dominates the lower canopy of the woodland.
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Figure 2: Diameter size class distribution of the entire vegetation at pastoralists (a) 

and agro-pastoralists (b)

Key: Diameter class in cm: 1= 0<10cm; 2=10<20; 3=20<30cm; 4=30<40cm; 5=40<50cm; 6=50<60cm; 

7=60<70cm; 8=70<80cm; 9=80<90cm; 10=90<100cm; ,11=100<200cm; …………20= >200cm.

Figure 3: Height class distribution of the entire vegetation at pastoralists (a) and agro-pastoralists (b). 
(Height class m. Class 1 = 0 < 2m; Class 2 = 2 < 4m, class 3 =4 <6m; Class 4 = 6 <8m                                                         
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4.5. Land Tenure Systems and Access to Common Property Resource and Their   

       Management

Land tenure is a social relationship between individuals and groups or tribes consisting of a 

series of rights and duties with respect to the use of land. Land tenure issues are becoming 

increasingly important worldwide. Problems such as high population pressure, increases in 

resource degradation, food shortages, etc. have brought the land issue to the public's attention

(Wold Bank, 1992). Therefore, land tenure has fundamental importance for efficient resource 

management and utilization every where. Traditionally, in the whole pastoralist society of 

Somali Region including the pastoralists in the study area, land belongs to the community or

it is held under a controlled access system that is communal in form to a group or family that 

is linked by descent or cultural affiliation.  As shown in Table 5, 88.6% of pastoralist 

respondents respond land tenure system is communal, while 77.1% of agro-pastoralist 

respondents agree and responded the land tenure system is communal and belong to the 

community. But, communal land tenure relates to that system of tenure in which the tribe or 

clan or a group has access to land where land is not owned but is held in trust for future 

generations. 

On the other hand, grazing and utilization of natural vegetation for construction, fuelwood 

collection or any other utilization are a common property belonging equally to all members of 

the group as 82.9% and 54.3% of pastoralist and agropastoralist respondents respond 

respectively in the same table. The grazing groups are the family herding units, which are 

members of the sub-clans and constituent of the clans. Although clan-grazing areas can be 

designated from the common usage, the borders of such grazing zones are never strict, and 

they overlap with neighboring groups at various seasons or during different years. 
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This overlap increases in times of drought as members of one clan may pass into another 

clan’s territory when its own grazing and watering resources become scarce. Clans are not 

stopped from using other clan’s grazing resources. 

Table 5: Land tenure system, access of common property resource and their relationship and 

management

                                                                                                                          f= frequency 

Pastoralists from different corners of the Somali Region like Shinile, and others from 

Somaliland used to come to the study area in search of water and pasture. The members of 

the community have repeatedly observed these phenomena of resource sharing during 

unfavorable times. Therefore they don’t refuse those who come to utilize their range, and 

may themselves do the same when ever they need. If a pastoralist from a neighboring clan is 

allowed to use grazing resources for a long time, the person become allied with the clan, 

rather than land being removed from the clan’s territory.

Meanwhile as respondents said the agropastoralist societies in the study area are more or less

the same as the pastoralists where land belongs, to a group or family that is linked by descent 

or cultural relationship.  The range is a common property belonging equally to all members of 

the grazing group and natural vegetation utilization for construction and fuelwood collection 

are a common property belonging equally to all members of the group. However, as shown in 

(Tabale 5) 22.9% of agropastoralist respondents responded, farmlands in the agro-pastoralists

land use belong to individuals, who are members of the clan or sub-clans. Agro-pastoralists

                 Q,variables   

                                   Response 

                    Pastoralist Agro-pastoralist 
                               
         Option    F    %   F   %

Land tenure systems
Communal 31 88.6

27 77.1

Privatization 4 11.4 8 22.9

Access of common property
Belonging equally 29 82.9 19 54.3

Not belonging 
equally

6 17.1 16 45.7

Agreements of pastoralist & agro-
pastoralist

r/ship between 
clan, sub-clan, 

lineage &families
26 74.3 25 71.4

Not based ethnic 9 25.7 10 28.6

enclosure communal land as 
privatization

Opposite 35 100 33 94.3
Not opposite - - 2 5.7
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on both rain-fed and irrigated land allow pastoralists access to available forage and water 

resources around their farmlands. This was based primarily on exchange of relationships, and 

ethnic and historical connections between agro-pastoralists and pastoralists, which allowed 

such arrangements to be mutually beneficial. Agro-pastoralists in the area emphasized that 

banning livestock from irrigated areas, and even fining livestock  owners to prevent canal 

damage, would be unjust if there were not alternative grazing and watering areas set aside  for 

livestock. In general, as (Table 5) shows 74.3% of pastoralist and 71.4% of agropastoralist 

respondents said the agreements granting pastoralists access around agro-pastoralists 

farmlands served to build relationships between clans, sub-clans, lineages, and families that 

could be activated for mutual benefit in less favorable times, such as drought, famine, and 

conflict. Timing is important for effective tenure arrangements involving the sharing of land 

and water resources between pastoralists and agro-pastoralists.

Pastoralists in the study area for the most part, attempted to avoid entering their livestock into 

agro-pastoralists farmlands and trampling on their crops. For agro-pastoralists, herding 

largely depends on dry season forage within reach of dry season watering points. Despite the 

organized good relationships between pastoralists and agro-pastoralists, occasional land 

disputes occur among them mostly non deadly or they involve only argument and beating. At 

the initial stage of such conflicts, local and neighboring elders intervene to settle the 

argument. If the conflict can’t be resolved by neighboring elders, other elders belonging to a 

nearby third clan lineage will join the parties to facilitate dialogue and conflict settlement. 

Mediating elders settle land conflicts after consultation with the disputants as well as 

neighbors who provide testimony regarding the ownership of the disputed land. Among the 

pastoralists all land disputes between individuals are settled in this manner by traditional 

leaders while in the Agro-pastoralists land disputes between individuals are settled by kebele

leaders who represent a district authority and the government.

Few agro-pastoralists have enclosure communal land for cultivation and fodder production, 

while 94.3% of the sampled household respondents (Tabale 5) in the agro-pastoralist 

community were in opposition to the enclosures of the traditional communal rangelands 

saying, the new privatized land enclosures have a severe impact on the traditional rangeland 

resources management, because the enclosure represent the privatization of communal 
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grazing land and as such are cause of conflict between and within pastoralists and agro-

pastoralists. The remaining 5.7% of the sampled household had good impression and not 

opposite, about the enclosures. They indicate that the enclosures can be used as reliable 

source of fodder for livestock during the drought time, since they are protected from

indiscriminate use by other pastoralists and agro-pastoralists. On the other hand, 100% of the 

sampled households in the Pastoralist community were in opposition to the enclosures of the 

traditional communal rangelands, saying they can not have enclosures in such kind of 

communal grazing lands, which will create conflict among themselves.

Water wells both at pastoralists and agro-pastoralists belongs, to a group of clan or sub-clans, 

where each clan or sub-clan has his own wells along the common basins and individuals of 

those clans and sub-clans manage and maintain the wells. They regulate daily uses of the 

wells by social informal controls and supervise water use of livestock and they sweep and 

clean out dugs. pastoralists and agro-pastoralist groups in the study area have formal 

organizations for well management only. When a new borehole are constructed by the 

government or NGOs and the ownership of the boreholes are officially transferred to the local 

people, they elects 2-3 men who allocates water to the community and guests, guard the wells, 

enforce and devise rules of use, charge fees and maintain the wells. 

4.6. Traditional Rules, Norms and Customs Governing Grazing land Management

4.6.1. Local institutions

Local institutions are commonly accepted organizations, which play the role of governing and 

guiding the behaviors of individual members of the society. The indigenous institutions are 

organized to serve the social, economic, security and development needs of its members. As 

shown in figure 4, 30% of the respondents agree that they have the responsibilities of 

decision-making and enforcement of resource use rules, where 20% of the respondents have 

elaborated that institutions enable flexibility and opportunism of the complex mechanisms. 

On the other hand, 26% of the respondents responded that the institutions govern mobility, 

resource use, redistribution and have enabled society to withstand extreme pressures of both 

their environment and their competitors, while 24% of the respondents agreed that local 

institutions are integral to the social safetynet and share claims over productive assets that 
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characterize pastoralist systems and which are cornerstones of pastoralist and agro-pastoralist 

resilience and risk management.

The role local indigenous instiutions

30%

20%

24%

26%

Decision-making &
enforcement

Flexibility and
opportunism

Withstand
environmental
pressure
Risk management

        
       Figure 4:  The role of indigenous institutions based on respondents perceptions 

Furthermore, based on the key informant’s information, the indigenous institutions are run by 

elders who have accumulated knowledge of the ecology and adapting the production systems 

based on experiences. They have structures up to grassroots level to handle different issues 

being near the community members. The structure of formal administration is not compatible 

with pastoralist way of life which is mobile. The pastoral and agro-pastoralist communities 

have strong ties with indigenous and religious institutions. There is also a consensus that the 

traditional rules and regulations can support implementation of government pastoral 

development policies if the two work closely and in collaboration. 

On the other hand, as shown in (Figure 5), pastoralists and agro-pastoralists have their own 

indigenous institutions led by a traditional leader called Waber.  72.8% (absolutely 72%) of 

the respondents responded; the Waber system is the most powerful traditional system

governing communal natural resources management and conservation. It enforces grazing 

controls, through informal policy; make final decisions concerning common grazing, such as 

the timing and location of movements, deferring grazing and granting permission to outsiders. 

It gives decisions to avoid areas already in use, keep at an appropriate distance from others

and avoid areas just recently vacated by others. The Waber is elected by the community 

elders, pastoralist community and he is a wise man and has the respect of all pastoralists and 

agro-pastoralists.
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The Waber has the responsibilities of decision-making for all social, economic, security

issues, including the common resource utilization, as it plays great role in the political issues.

He is the ultimate authority and the leadership under him constitute sub-clan representatives 

who are the highest authority in the system as a cabinet of ministers made up of clan 

representatives. The committee meets only if there are critical issues concerning the clan, as 

they are responsible for issues related to the daily life of the community at village level, 

where the actual administrations and management of resources take place.

Types of traditional rules, norms and customs on grazingland 
mang.

51

13

6

72.8

18.6

8.6

0 20 40 60 80

 Waber

Religious

Customary Low  

Percent

Frequency

      Figure 5: Types of traditional rules, norms and customs governing on grazingland  

                      mangement   based on the respondents perceptions

Traditional leaders reinforce co-operation and social solidarity between clans through shared 

customs, resource sharing and the practice of conflicts resolutions, social, security and 

economic issues. Whenever new issue is to be discussed the Waber calls meeting and the 

meeting often takes place under the shade of a tree. On the other hand, 18.6% of the 

respondents also agree that a Sheik (Religious Leader) is important in presence at these 

meetings, not only to open the meeting with verses from the Holly Koran, but also to calm 

down the participants if debate gets out of control. Usually, the Sheiks have no much saying 

in the debate, but act as mediator. What is agreed upon during the meeting will become a 

traditional law.  Then the law prevails until another law is forwarded in accordance with the

situations as 8.6% of the interviewed respondent respond. Concern for the environment and 
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natural resource utilization is also expressed through the rules that protect the valuable trees 

such as shade and fruit trees or trees under which meeting takes place. 

If disputes occur over land or water resources, the issue will be raised to the Waber to call 

emergency meeting who act as an informal court, decide on who is guilty and put a penalty 

accordingly. This customary communal system functions well by providing access to grazing 

land and water to all as well as rights and obligations.

Figure 6. Pastoralists discussing natural resource management problems at Lascanod Kebele

But the indigenous institutions are increasingly under pressure in the agro-pastoralists land 

use from a multitude of forces and losing their power of enforcing sanctions they might want 

to impose on resource abusers. The local institutions may not be able to impose sanctions on 

the resource abusers and those violating customary laws, without recognition from kebele 

leadership. The traditional leaders complain about the interventions from the kebele leaders. 

As agro-pstoralist respondent said; if we impose sanction and penalty on the resource abusers,

in most cases, they appeal to the formal government institutions, especially the kebeles, to 

reverse the decisions. But, effective natural resources management and pastoral development 

could be achieved through integration of the indigenous institutions with formal government 

structures.
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4.6.2. Traditions of tree planting and cultivation

In the study area the community do not practice tree planting, except exotic fruit trees along  

the river valley banks under agro-pastoral land use. Fruit trees are planted on almost every 

small farm along the river valley, because of the high market demand  at Borama in 

Somaliland. The agro-pastoralists  plant  exotic fruit trees such as Papaya, Mango, Watermelon

and Citrus and they are usually planted at the internal boundries of the farms. Nearly all of the 

farmers interviewed in the  agropastoral land use practice fruit tree planting. In the selected 

households of the agro-pastoral area, planting of  other  tree accounts for around 2% of all 

trees planted. But the pastoralists do not practice any type of tree planting at all because they 

don’t have permanent residence. Also as land ownership is communal, it is difficult for 

individuals to manage trees, since the planted trees could be exploited as common resources

offered by nature.The problem which the community were raising with tree planting was the 

lack of planting material. They said, “even if someone wanted to plant trees, he can not get 

seedling or seed of the trees, because there are no supplying organization or seed source”. 

Whenever somebody needs seedling or seed of  fruit trees they go to Dire Dawa or Somaliland,

to buy it at very high cost. In the area there is no private or government nursery.
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Figure 7. Watermelon (top) and papaya (bottom) introduced by agro-pastoralist, growing at    

                  Dhamal Village

As table 6 shows, 13 species which agro-pastoralist community practiced to plant, pecent of

farm and major uses which are important throughout their livelihood
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Table 6:  Planted tree species, their coverage, density and uses in the agro-pastoralist land use.

No Species Percent of   farm Density/tree Major uses

1 Acacia seyal 7% 4.40 FW,PT,CC

2 Annona senegalensis 9% 7.23 FR,TB

3 Azadachta indica 2% 0.62 SH,M, FW

4 Carica papaya 15% 14.46 FR

5 Ceiba pentandra 1% 0.31 FR

6 Citrus sinensis 14% 12.57 FR,TB

7 Ficus sycomorus 17% 9.12 FR, SH, PT

8 Hyphaene thebaica 14% 13.84 FR, CS

9 Mangifera indica 6% 2.51 FR

10 Persea Americana 3% 0.63 FR

11 Pheonix reclinata 5% 3.77 FR

12 Psidium guajava 4% 2.20 FR

13 Salvadora persica 3% 1.25 FR,TB

Key:    SH: shade; MED: medicinal CC:  Charcoal FD: Fodder FR: Fruit FW: Fuelwood; CS: 

  construction; TB: Tuth brush

4.7 Indigenous Knowledge and Practices in Tree Management & Utilization

4.7.1 Indigenous knowledge on silvicultural practices as a basis for vegetation        
           management

Practices of lopping branches, coppicing, cutting the tree down to it,s stump and pollarding 

(cutting of the crown of the tree) are common among the  pastoralists and agro-pastoralists in 

the study area. Strong sanctions exist that prevent felling of  fruit and shade tree such as 

Acacia sp. Balanites aegyptiaca, Dobera glabra, Ziziphus spina-christi and Boscia

minimifolia by both pastoralists and agro-pastoralists. Pastoralist  use branches of thorny

Acacia species instead of cutting the whole tree for livestock fencing. Agro-pastoralistsals 

also manage and protect multi-purpose tree/shrubs. For instance, when clearing the land for 

the purpose of crop production, they never cut multi-purpose trees like fruit and shade trees,

but protect and use them as shade, or to put on their materials on their flat branches.
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In some cases, the traditional silvicultural systems are highly sophisticated with considerable 

well-developed techniques, used for managing and harvesting those multi-purpose tree and 

shrubs (Figure 8).

Table 7: Respondent’s perception on indigenous knowledge and silvicultural practices in 

               the two landuse systems

                                                                                                                           f= frequency 

The results table 7 shows, 31.4% of pastoralist and 20% of agro-pastoralist of the household 

respondents respond respectively, the coppicing involves cutting the tree down to its stump 

and allowing it to regrow; it normally produces a number of shoots instead of the original 

single stem, which the pastoralists use for certain species which have good coppicing ability.

While 25.7% of pastoralist and 14.3% of agro-pastoralist of the respondents in similar table 

respectively responded; pollarding involves cutting off the crown of the tree, leaving it to 

grow new branches from the top of the remaining stem. This has the advantage that the new 

shoots are high and therefore more appropriate to be protected from  animal  damage. 

Pastoralists and agro-pastoralists were saying, regrowth after coppicing and pollarding is 

vigorous, because the tree’s root system has already been well established. On the other hand, 

20% of the pastoralist and 25.7% of  agro-pastoralist of the respondents answered lopping is 

very common among  the two communities although the pastoralist (Figure 8) believe that if 

they cut the branch in circular way, they do not get enough regrowth.

                   Questions 

                        Response 

     Pastoralist Agro-pastoralist 
                    
Option f % F %

Do you have any indigenous knowledge and 
silvicultural practices to protect and manage the 
utilization of vegetation?

Yes 27 77.1
21 60

No 8 22.9 14 40

If the answer of Q. is Yes, what type of practice did 
you use?

Coppicing 11 31.4 7 20

Pollarding 9 25.7 5 14.3

Lopping 7 20 9 25.7
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          Figure 8. Vertical lopping is practised by pastoralists for Boscia minimifolia (left) Dobera glabra
                            Prevented by the agro-pastoralists and used for storing mobile houses material during
                            their seasonal mobility (right)

4.7.2 Mobility and herd diversity as the basis for vegetation management and         
           utilization

According to Lamprecht (1989), pastoral production systems demand detailed knowledge of 

the environment: For efficient resource utilization, awareness of the climate and its spatial 

and temporal variability is essential. This awareness is based on generation of observation 

and adaptive management. There are many ways in which pastoralists and agro pastoralists 

have adapted to the uncertainty of their environment. As the respondents said, in the drylands, 

low and unpredictable rainfall means that the only effective management system is an 

opportunistic one: to go where the resources are. This means spatial flexibility being mobile

and temporal flexibility having variable herd sizes and risk management strategies. Pastoral 

mobility is both flexible and selective from one area to other area where better pasture and 

water are available. Movement is organized on the bases of mobile camps, although a 

growing number of communities are demonstrating a reduced degree of household mobility 

than in the past. When communities move they are often preceded by a number of scouts who 

move ahead of the herds. Herds do not graze at random, but in selected sites known to be the 
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best available, whilst poorer sites are avoided and left to regenerate. This selectivity is 

intentional, both to ensure that the best pasture is available for stock and also to ensure that 

poorer sites are left to regenerate.

Herd diversity is another adaptive management for better resource utilization and 

management. The livestock diversity in the pastoralists helps to get a wide range of pasture 

and browse species and to optimize the herd’s productivity and flexibility. Diversity also 

helps to ensure the optimum utilization of resources since the different domestic animals have 

different feed preference; for example camel and goat browse, while sheep and cattle graze, 

and this maximize the utilization of the available fodder. Also diversity helps against major

disease outbreak, which may damage certain species but not the others. Goats and cattle are 

typically bred as dual purpose animals, with milk production having great significance, where 

as sheep are often marketable. In the more arid areas, camel is also an economically 

important and highly adapted animal that produces both milk and meat and provides 

important means of transportation, in remote areas.

                           

                       
                    Figure 9: Jirjir pastoralist transporting their belonging to new site  
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4.7.3 Ecosystem knowledge as the basis for vegetation management 

In-depth pastoral and agro-pastoral knowledge of complex rangeland agro-ecological 

dynamics is critical in detecting resource availability. This knowledge includes understanding 

erratic climatic patterns and familiarity with patchy range resources. As the result in figure 10

shows, 87.3% of pastoralists respondents have on elaborate systems of ecological 

classification, such as the (Degaan) system, which enable them to practice postponed

rotational management by moving livestock to seasonal pastures to optimize the use of the 

rangeland resources.

Figure 10: Respondents perception on the classification of ecosystem as basis on vegetation   

                  management 

87.3%

93.7%

 Degaan

Qodaal

P
as

to
ra

lis
t  

A
gr

o-
pa

st
or

al
is

t

Classification of ecosystem in the both land use systems

As the key informants and respondents explained, the Degaan system divides grazing habitat 

in to four micro-categories based on plant cover and soil type. These are: (1) Gabiib: This 

land type is characterized by thick bush vegetation with clay soil and high water runoff 

during the rainy season, as it has little importance for crop production. People use this land 

type for incense production. (2) Dhoobay: This land type is characterized by thick bush 

vegetation with black soil and people use it for livestock production, in particular cattle 

husbandry during the rainy season. (3) Dooy: This land type is characterized by open bush 

and red soil with good water conservation and people use it  for rain-fed crop production, 

especially for sorghum cropping in shifting cultivation. (4) Bay: This land type is

characterized by open bush mixed vegetation with grey red soil and people use it for

extensive camel and goat production.
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On the other hand, 93.7% of the agro-pastoralist respondents have also determined a single 

ecological system (Qodaal), which enables them to practice for rain-fed crop production for 

maize, sorghum and various market crops.

4.7.4 Indigenous knowledge on fodder assessment and defined grazing as the basis   

            for vegetation management

Livestock sustainability mechanisms are taken into consideration in the pastoralist area. The

vegetation composition in the rangeland is timed to safeguard plants during the production, so 

that seed banks are not mined, a typical outcome when mobility is restricted and defined 

grazing reserve is applied. Fore instance in riverine and water available areas important 

species such as Acacia seyal and Salvadora persica, are protected from felling. Dry season 

areas are also protected to ensure access to pasture at times when livestock must move to 

perennial water sources. The pastoral community conducts fodder assessment before moving 

to a new site. They send selected men to three different areas randomly to do the assessment, 

after which they report their finding to the elders of the community. The assessment include, 

distance and condition of pasture and water, estimation on how long the fodder and water 

sustain a given number of livestock, type of fodder and others. The elders will then make the 

final decision where to move to. The elders have a well developed local knowledge about the 

ecosystem and the browse and grass species most favored by their livestock. Based on plant 

cover and soil type in the area, they know how to use the resources including the number of 

stock and the duration of grazing. In this dry area, grazing systems are characterized by their

variability and uncertainty. Under such circumstances, management systems must have the 

capacity to respond quickly and intelligently to unforeseen challenges and opportunities. This

management is in the sense of adaptive coping rather than optimization and control of the 

resource.

4.7.5 Indigenous knowledge on species and their utilization

Knowledge of nutritive value of plants is vital for pastoral management of the rangeland.

Knowledge of fodder species is well-developed, among pastoralists, such as fodder that 

promotes milk production or meat production, or provides dry or wet season fodder, and 

fodder for different stock of animals and ages. However, pastoralists use plant for much more 

than livestock feed. They use trees in social and cultural functions, for fencing, as medicine 
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and for construction. Where they use them for construction, the species that are strong and 

resistant to termite attack and decay are selected. For fencing livestock they use branches of 

thorny acacias. Numerous wild fruits, seeds tubers, barks, gum and leaves are also used by 

pastoralists for human consumptions or medicine. Many rangeland trees are also vital to the 

pastoral economy and are actively preserved and managed sustainably by pastoralists. Wild

fruits, nuts and medicinal plants provide important supplemental food resources for 

pastoralists. 

Pastoralists also have a well developed local knowledge about browse and grass species, most 

favored by their livestock and poisonous species. One of the ways that, pastoralists assess the 

palatability of the plants is by monitoring animal behavior when they are grazing or browsing. 

Animals tend to be selective on which plants to graze and browse. Also the pastoralists know 

the poisonous plants which they should keep away and the degree of the poisons in the 

certain plant. They have long relied on an array of rangeland plants for food and medicines 

and they have developed a deep knowledge through their long and intimate association with 

their environment. The indigenous knowledge is based on experiential learning, evolving

constantly, and shared through local communication processes according to the 

characteristics of pastoral production practices. But theses nomadic herders’ indigenous 

knowledge has been often neglected by extension and research services. Only recently has it 

been recognized as a means to promote sustainable development.

4.7.6 Indigenous knowledge on medicinal plant utilization

A total of 23 species of medicinal plants, grouped into 9 families were identified as useful for 

the treatment of human and domestic animals ailments. This included plant use to other 

purposes. Concerning habit diversity, trees were the most common medicinal plants (69.6%) 

while shrubs contributed (26.67%). The most usable parts as medicine were roots (26.1%) 

where leafs and gum were found to be equally important (21.7%). The remaining (52.2%) of 

the usable parts were barks, resin, stems, branches and latex.

Moreover, the community in the two land use systems has an extensive knowledge on the

vegetation and their uses, as a whole and can correctly explain the common diseases in the area 

and their traditional treatments for both humans and animals. The respondents pointed the 
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uneven distribution of modern health centers in most parts of the Region. Health center, if 

existed, were confined to towns and not in rural villages, being inaccessible to most of the 

pastoral community. Hence, they have developed a wealth of knowledge of ethno-medicine 

and had historical dependence on traditional healing system. The traditional healers are able to 

treat different health problems such as eye infection, bleeding, wounds, ulcer, stomach-ache, 

gastro-intestinal infections, skin infections, etc. Complete information on all medicinal plants 

is difficult to obtain, because some of the medicinal plants are not known commonly by all the 

community members. Special herbs are only known by few individuals and they don’t want to 

pass this information to the others, since it is part of their provision and kind of getting income. 

Summary of commonly used traditional medicinal trees and shrubs, habits and plant parts used 

for various sicknesses caused by pests, diseases and predators are listed in table 8.
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Table 8. Traditional plant medicine commonly used in the study area for both human and

livestock

No Scientific name Habitat 
Part of 
plant 
uses

Diseases treated by the plant
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1. Acacia bussei Tree Bark x

2. Acacia horrida Tree Branches x

3. Acacia mellifera Tree Gum x

4. Acacia reficiens Tree Roots x

5. Acacia senegal Tree Gum x x

6. Acacia seyal Tree Gum x

7. Acacia tortilis                          Tree Gum x x

8. Albizia anthelmintica Tree Roots x

9. Cissus aphylla Shrub Leaves x

10. Commiphora kua Tree Resin x

11. Commiphora africana Tree Bark, 
leaves

x x

12. Commiphora baluensis Tree Resin x

13. Commiphora kataf Tree Gum x x

14. Commiphora myrrha Tree Resin x x

15. Euphorbia erlangeria Tree Liquid x

16. Euphorbia robecchii Tree Stems x

17. Gnidia somaliensis Tree Roots x x

18. Grewia tembensis Shrub Roots x

19. Grewia tenax Shrub Roots x

20. Hibiscus aponneurus Shrub Leaves x

21. Indigofera schimperi Shrub Liquid x x

22. Lawsonia inermis Shrub Leaves & 
Roots

x

23. Maerua sessilifllora Shrub Leaves x
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4.7.7 Indigenous knowledge on wild edible plants and their management 

During drought and flood periods, when the cultivated foodstuff is in short, wild edible plants 

are very good supplementary rations and nutrition for human beings in the study area. The 

leaves, flowers, fruits, seeds, roots and some times branches of most of the plant species 

wildly grown in the study area are in one way or another eatable, drinkable, chewable and 

some times used for smoke and drug.

Indigenous knowledge on edible plant and their management 

76%

24%

Yes 

No 

   Figure 11: Percentage of indigenous knowledge on edible plants and management based on the  

                     respondent’s perception 
   

As shown in Figure 11,  76% of the household respondents responded that the community 

has extensive knowledge of wild edible plants while 24% of the respondents responded that 

the community has no extensive knowledge of wild edible plants. However, as respondents 

pointed out the palatability of many wild plants is highly correlated with their seasonal 

growth and phenological stages. Some plants and plant parts are only edible during the rainy 

season when wet; other wise they will be poisonous and kill the person. In some cases, for 

example one can eat the leaves of a specific plant, but the fruit might not be edible. Therefore, 

without local expertise and knowledge it can be very dangerous to just swallow the so-called 

edible plant parts of a wild area. More ecological, agronomical, nutritional and economical 

studies are needed to know about the ecology, phenology, productivity and toxicity as well as 

economical values of wild eatable plant species found in the natural bush land to maximize 

their uses for the ever increasing population of the area. The list of the edible plants, their 

eatable part, habits and seasonal period are given in the table 9.
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Table 9: Wild Edible Trees and Shrubs in the Study Area

4.7.8 Indigenous knowledge on poisonous plants 

In the bush, there are not only useful plants, but there are also very dangerous plant species for 

human and their animals. Depending on the season of year and growth stages of the plants, the

same plant or plant parts can be very useful or very poisonous. A total of 11 species of 

poisonous plants, grouped into 7 families were identified as poisonous for both human and 

No Scientific Name Local 
Name

Habitat Eatable Part of plant Season 

1. Acacia bussei Qudhac Tree Edible pods & Gum Dry season

2. Acacia horrida Sarmaan Tree Edible seed & Gum All seasons

3. Acacia mellifera Bilcil Tree Eatable gum, seeds 
drug

Dry season

4. Acacia reficiens Qansax Tree Editable gum & seeds All season

5. Acacia senegal Cadaad Tree Editable Gum Dry season

6. Acacia tortilis Galool Tree Edible pods and gum All season

7. Acacia zanzibarica Jiiq Tree    Edible Gum All seasons

8. Anisotes trisulcus Mirdhis Shrub Sucked flowers All seasons

9. Balanites aegyptiaca Kulan Tree    Eatable fruits Dry season

10. Boscia minimifolia Maygaag Tree    Eatable Fruits Dry season

11. Senna alexandria Salamac Tree Edible fruits All seasons

12. Commiphora sp. Qarari Tree Edible seeds All season

13. Cordia sinensis Madheedh Shrub Edible fruits End  of rainy season

14. Dobera glabra Garas Tree Edible fruits & gum Dry season

15. Ficus somalensis Barde Tree Eatable Fruits Dry season

16. Grewia penicillata Hobhob Shrub Eatable seeds Dry season

17. Grewia tembensis Midhayo Shrub Eatable seeds End  of rainy season

18. Grewia tenax Dhafaruur Shrub   Eatable seeds Rainy  season

19. Ipomoea donaldsonii Biriboole Shrub Eatable roots & steams All season

20. Maerua sessiliflora Jiic Tree    Edible fruits End  of rainy season

21. Moringa longituba Mawe Shrub Drunk fruits Dry season

22. Salvodora persica Caday Tree Eatable fruits All season

23. Ziziphus hamur Xamudh Shrub Edible fruits Rainy season
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domestic animals. This included plant use to other purposes. Concerning habit diversity trees

were the most common poisonous plants (54.5%) where (45.5%) were shrubs. Furthermore, 

dry season, rainy season and all seasons were the common seasons which the degree of 

poisonousness was high. However, the community has intensive knowledge, which enables

them to utilize those poisonous plants for human and livestock without any danger. They can 

avoid the negative effect of the plant by knowing the season in which it is poisonous. For 

instance, they may use the part of the plant which is not poisonous and avoid the other part. For 

the livestock, they know the amount of the feed which can be harmful and then they can allow 

the animal to feed but they will stop it if the animal continues to feed. The most common 

poinsonous plants, habits, degree of the poisons, part of the plants and season are given in 

table 10.

Table 10: List of poisonous trees and shrubs in the study area

4.7.9 Indigenous knowledge on threatened plants and wildanimal species

During the field survey, local people were invited to identify the status of plant and wildlife 

species in the area, whether they are increasing or decreasing and the reasons. They identified

about 22 tree and shrub species and 15 wildanimal species that are threatened (table11 & 12).

No Scientific Name Local 

Name

Habitat Poisonous 
Part of plant

Degree of 
poison

Season of 
poison

1. Aloe megalantha Dacar Shrub Leafs Poison Dry season

2. Asparagus falcatus Adhixago
w

Shrub Flowers High 
poison

Rainy season

3. Commiphora boranensis Ilka-
caddeeye

Tree Fruits Poison Dry  season

4. Commiphora erlangeriana Dhunkaal Tree Fruits, leaf 
& Gum

Highly 
Poison

Dry season

5. Commiphora myrrha Malmal Tree Fruits & 
Gum

Poison Dry season

6. Commiphora sp. Bacaroor
Libaax

Tree Fruits Poison Dry season

7. Datura innoxia Qubbo Shrub All parts Poison All season

8. Delonix elata Labi Tree Root Poison All season

9. Euphorbia erlangeri Qabayaro Shrub All parts Poison All season

10. Euphorbia robecchii Dharkayn Tree All parts Poison All season

11. Sesbania somalense Labi-yar Shrub Liquid Poison All season
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As figure 12 shows, 44.3% of the respondents agree that the crop production purposes were 

the primary destructive reasons of vegetation, where 32.9% and 22.3% of the respondents 

responded fuelwood and construction material collection were the reasons that community 

destroyed the forest respectively. With the disappearance of the habitat the wildlife also 

disappeared. The local communities were complaining about the expansion of unwanted 

species of both wildanimal and plants. They said while the high value species of both 

wildanimal and plants are decreasing, the unwanted species are increasing. Bush 

encroachment with invasive plants has increased. 
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  Figure 12: Indigenous knowledge on threatened plants based on respondrnt’s perceptions

On the other hand, when major wildanimal species such as lions disappeared; the carnivorous

species like hyenas, fox, jackal and caracal or those wild herbivorous species that damage 

cultivated crops, or eat the domestic animals also increased. As stated by respondents, the 

availability of automatic firearm, advancing deforestation everywhere and increased human 

population have highly reduced the quantity of highly valuable plants and wild animals. The 

local people said indiscriminate killing of wildanimal and frequent droughts, common in the 

area, forced some unique wild animals to be lost from their natural habitat.    
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Table 11: Trends in the status of trees and shrub species 

    

No

Trees/shrubs 
Species

Local 
Name

Land use Status Habitat Remarks

1. Acacia bussei Qudhac Both Decreasing Tree Over- uses

2. Acacia edgeworthii Gumar Pastoralists Increasing Tree Bush encroachment

3. Acacia hamulosa Masaar-jabis Both Decreasing Tree Over-cutting 

4. Acacia mellifera Bilcil Both Increasing Tree Bush encroachment

5. Acacia reficiens Qansax Pastoralists Increasing Tree Bush encroachment

6. Acacia tortilis Galool Both Decreasing Tree Charcoal making

7. Acacia zanzibarica Jiiq Agro-
pastoralist

Increasing Tree Bush encroachment 

8. Adenium obesum Obow Both Decreasing Tree Over -cutting 

9. Boscia minimifolia Maygaag Both Decreasing Tree Over- uses

10. Boswellia neglecta Midhafur Both Decreasing Tree Over –uses

11. Commiphora hodai Hadi Both Decreasing Tree Over-uses 

12. Commiphora sp. Qarari Both Decreasing Tree Over- uses

13. Commiphora sp. Uus-qube Both Decreasing Tree Over-uses

14. Commiphora sp. Bisiq Both Decreasing Tree Over-uses

15. Cordia sinensis Madheedh Both Decreasing Shrub Construction

16. Crotalaria laxa Xarmaale Both Decreasing Shrub Over-uses

17. Dobera glabra Garas Both Decreasing Tree Over-cutting

18. Euphorbia robecchii Dharkayn Both Decreasing Tree Unknown reason

19. Prosopis juliflora Cali-garoob Agro-
pastoralist

Increasing Tree Invasive species

20. Salvodora persica Caday Agro-
pastoralist

Increasing Tree Bush encroachment 

21. Solanum incanum Ducur Both Decreasing Shrub Over-cutting

22. Terminalia polycarpa Hareeri Both Decreasing Tree Construction
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Table 12: Status of wildlife species in Awbare Wereda

No. Scientific Name Local Name Status

1. Acinonyx jubatus Haramacad Common

2. Canis mesomelas Dawaco Abundant

3. Crocuta Dhurwaa Abundant

4. Felis carcal Gaduudane Abundant

5. Gazella soemmirringi Cawul Common

6. Giraffa camelopardalis Gari Few

7. Hystrix critata Kashiito Abundant

8. Lepus habessinicus Bakayle Abundant

9. Litocranius walleri Garanuug Abundant

10. Madoqua sp. Sagaro Abundant

11. Oryx gazelle Biciid Rare

12. Panthera leo Libaax Common

13. Panthera pardus Shabeel Rare

14. Papio cynocephalus Daanyeer Abundant

15. Tragelaphus imberbis Goodir Rare

4.7.10 Indigenous knowledge on gum and incense producing species and utilization

Gum and incense producing species are dominant components of the vegetation of the study 

area and they are very important for income generation, livestock production, combating 

desertification and biodiversity conservation. Therefore, the pastoralists and agro-pastoralists 

have a wealth of traditional knowledge of  these species and they use them locally for many 

other purposes like traditional medicine, food, chewing, etc. For instance, the  pastoralists and 

agro-pastoralist use the frasnkincense and myrrha as fumigant on religious and cultural 

occasions. Myrrha is commonly used for hygienic purposes, dispels bad smells in the house, 

and keeps away visiting flies, snakes, ants, anthropods and mosquitoes. They treat eye 

infection, bleeding, wounds, ulcer, stomach pains, gastro-intestinal infection, skin infections 

and constipation and used as viagra, etc. The community in the study area are  also involved in 

the production and sale of gum and resins resources. In general, due to the frequent drought 

effect on the livestock and agricultural sectors, the role of gum and incence  production in 
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household livelihood cannot be ignored in the study area. A total of 21 species of gum and 

incense producing plants, were identified which are important for economic purpose and 

conservation of biodiversity (Table 13 ). In addition to this, 60% of the local people obtain 

their income from these product. Therefore gum and incense sub-sector will be one of the 

feasible business in sustaining the livelihood of the pastoralists minimizing risk of frequent 

crop and livestock failures. 

Table 13: List of gum and incense producing tree/shrub species found in the study area

No Scientific name Local name Product Type

1. Acacia bussei Qudhac Gum

2. Acacia edgeworthii Gumar Incense

3. Acacia hamulosa Masaar-jibis Incense

4. Acacia horrida Sarmaan Gum

5. Acacia mellifera Bilcil Gum

6. Acacia reficiens Qansax Gum

7. Acacia Senegal Cadaad Gum

8. Acacia somalensis Farayar Gum

9. Acacia tortilis Galool Gum

10. Acacia zanzibarica Jiiq Gum

11. Boswellia microphyla Muqle Incense

12. Boswellia neglecta Midhafur Incense

13. Commiphora corrugate Gandaad Incense

14. Commiphora gowlello Gowliile Incense

15. Commiphora hodai Hadi Incense

16. Commiphora kataf Xagar Incense

17. Commiphora boivinian Arxagow Incense

18. Commiphora myrrha Mammal Incense

19. Commiphora rostrota Eynaad Incense

20. Commiphora samharensis Horgooy Incense

21. Commiphora sp. Qarari Incense
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Figure 13.  Pure myrrha ready for transport from Jirjir to Somaliland 

4.7.11 Use and management of trees and shrubs for timber, household utensils, 
             construction, firewood and other non wood production

As the respondent interviewed stated, in the study area of both land uses the communities 

greatly depend on natural vegetation resources for their basic needs in many forms. The natural  

vegetation provides firewood, fodder, food, soil cover, non-timber forest products. Well over 

97% of the community in the study area  are building their low-cost traditional houses 

appropriate to hot dry areas made of locally obtainable woods. Wood is the primary material 

used to make local household utensils, furniture, milk containers, water containers, troughs, 

spoons, plates etc.(Figure 15) and other tools in the pastoral areas. Firewood and  charcoal are

also the only energy source for both pastoral and agro-pastoral communities. The natural 

vegetation also support the main economy of the society, the livestock camel, cattle, sheep and 

goats. In the area firewood collection, charcoal making and their sell also contributes to 

substantial income to many people in the area. Apart from these noticeable economic 

contributions of the woodland resources including the production of wood, gum and wild 

edible fruits (Table 14), there are other services such as soil and water conservation, nutrient 
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cycling, and nitrogen fixation and improvement of microclimate for people and livestock, 

wildlife habitat and biodiversity conservation. 

Table 14: Average annual income generated by household from sale of wood and non-wood 
                 products of trees in pastoralist land use 

         

4.8. Farm and Off-farm Income Generating Activities in the Study Area

The major income sources in the study area are livestock, crop and gum production. Crop is 

the primary source of income for 95% of the sample households at the agro-pastoralists land 

use. Again the same proportion of households identified livestock to be their secondary 

income sources. Livestock holding average, per family was not much, compared to the pure 

pastoralists land use, where feed is the major constraints for livestock production. In the 

pastoralists land use the major income sources are livestock, which is primary for 80% of the

sample households. Crop is the primary source of income for 20% of the pastoralist land use. 

The proportion of each income sources for the households is shown in table15. This is in 

agreement with the study of Mulugeta Limenih et al (2003) who reported that livestock as 

well as farming are the two major economic activities in Jig-jiga Zone of SRS. The identified 

off-farm activities in the study area are petty trade, money transfer, employment, food for 

work and daily labour. Food for work is the primary off-farm activity identified in the study 

areas, where the total sample households at the agro-pastoralist land use, only 4% are 

engaged in government employment, 17% in petty trade, 4% in money transfer, 16% in food 

for work, 3% in daily labour and remaining 56% are not engaging in off-farm activities. In 

the pastoralist land use, only 11% are engaged in petty trade, 8% in food for work and 81% 

are not engaged in any off-farm activities (Table 16).

No Production type
Quantity/ in (kg) Price (Birr) Annually 

incomes/HH (Birr)
Mean Mean Mean

1. Gum 15.08 9.17 799
2. Wood 27.80 5 150.7
3. Wild edible fruits 11.50 5.16 367
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Table 15: Proportion of the income sources for households in both land uses in study area

                                        

    

         Table 16: Proportion of the off-farm income for households in both land uses

       

            

No Income sources Proportion of Income for each Land use

Pastoralists Agro-pastoralists

1 Livestock & crop  - 95%

2 Crop - 5%

3 Livestock, gum &  incense 80% -

4 Livestock, crop,  gum & incense 20% -

No Off-farm Activities   Proportion  of Off-farm Activities 

Agro-pastoralists         Pastoralists
1.Petty trade 17% 11%
2.Money transfer 4% -
3.Employment in government 

organizations
4% -

4.Food for work 16% 8%

5.Dailylabour 3%

6.Non engaged in off-farm 
activities

56% 81%
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        Figure 14. Pastoralist (right) and agro-pastoralist (left) landuse systems of the study area 

4.9 Constraints Related to the Management of the Natural Vegetation

According to the key informants  and observations during the field study, there has been a 

continuous increase in human population over the past few years. Therefore, the natural 

vegetation  is under increasing pressure of both natural and anthropogenic impacts. The major 

human induced threats, as summarized from both household interview and group discussions 

were, collection of fuelwood and construction materials, over grazing, bush encroachment, 

conversion of woodland to farmland, change in lifestyle of the pastoral community and the 

associated problems, and neglect of the traditional way of resource management. They further 

mentioned that the recurrent drought in the area and floods are other natural factors 

aggravating the human pressure and challenges to sustainably manage and use the resources 

in the study area. They said the vegetation near the two rivers and residential areas is more 

threatened. Factors that are threatening the vegetatation  of the area are discussed below. 
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      Figure 15. Different local utensils made from different natural wood species in study area   
        a) Haan ;for storing butter ) b) fundhaal & fidhin: for food and hair (c) xeedho: for storing food and milks 
             d) dhiil: for milk

4.9.1 Collection of fuelwood and construction material 

Fuelwood and consruction material gathering is sometimes seen as the major cause of the 

depletion of woodland vegetation resources in the study area. They are  more destructive 

forces and most powerful element contributing to the collapse of traditional wood resource 

management systems. Wood is the primary material used to make charcoal and firewood, 

because wood is the only energy source available in the area for both pastoral and agro-pastoral 

a

d

b

c
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land uses, where almost  100% of the communty are using. According to the group discussion, 

uncontrolled  charcaol making  and its trade to the neighboring counties, Somaliland is the

biggest problem. The key informants also mentioned the export of charcoal to Djibouti,

through Somaliland, as a major problem aggravating deforestation also, becuase charcoal 

makers target special species with high calorific value, such as Acacia bussei and Acacia 

tortilis. Exploitation of the wood for construction and fuelwood purpose, is particularlly very 

high near urban areas, where wood demand is high and  charcoal making is a very common 

activity. Firewood collection and charcoal production provide a means of earning cash income 

to people who have few other opportunities available. Even though they recognize the damage 

that their activities are causing, they have no other alternative other than exploiting the 

woodland. 

     

                Figure 16.  Charcoal making activities near the Horof Village

4.9.2 Livestock pressure

The study area is one of the weredas with high population of livestock in the country. More 

importantly, as the number of livestock per household is an indicator of social status, every 

household is interested in keeping large herd (Table 17). The traditional system of free grazing 

with such large number of livestock is a problem to sustainable natural vegetationn 
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management. As the results in table 17 shows and the discussion with the key informants

indicate, besides the large number of livestock in the area, there was also a continuous influx

from the neighboring pastoralists mainly from Somaliland  and from the other part of the 

country, such as Shinile zone and they were not refused because, their areas were affected by  

drought. The ecological disturbances, particularly the negative impacts of either browsing or 

trampling on natural regeneration of these vegetation  is massive. Overgrazing which leads to 

prevention of natural regeneration, is one of the most important factors resulting  in the 

disappearance of trees and shrubs.

Table 17: Result, livestocktype, mean no./HH and price/type in the two land use systems
    

4.9.3 Native bush encroachments and other invasive species  

Several native acacia species among which Acacia seyal, Acacia mellifera and others were 

observed to be an emerging rampant species replacing some of the valuable species after land 

clearing. Also in the  agro-pastoral area, the invasive species are fastly spreading and they have

covered large suitable agricultural lands in Harawa River valley banks, expanding into the

rangeland. For instance, Prosopis juliflora is fast growing and has capability to spread very fast 

through livestock who feed on it and then disperse the seed through their faeces. The 

respondents pointed out that, due to its rapid expansion, Prosopis juliflora is the most serious 

invasive species in the area. It has been observed during the filed survey that, this species has

occupied a very large agricultural land in the river valley banks, and farmers should pay a very 

high cost to  clear it every season. The local people do not make charcoal from Prosopis 

juliflora since they prefer the local species. 

No Type of livestock

Pastoralists Agro-pastoralists 

Mean No./HH
Mean Price of 
livestock(Birr) Mean No./HH

Mean Price of 
livestock(Birr) 

1 Camel
23 7000 12 7000

2 Cattle 15 2900 14 2900
3 Goat 62 290 21 290

4 Sheep 14 385 19 385
5 Donkey

3 1437 3 1437
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Figure 17.  Prosopis juliflora in Dhamal (Left) and Acacia seyal in Carmo (Right)

4.9.4 Need for agricultural land

Based field observation, clearing land for crop cultivation, in the area is the primary reason 

why people cut down trees. Furthermore, as key informants mentioned large areas 

particularly the vegetation near river valley banks, Harawa, have been cleared to make way 

for crop cultivation over the past few years. They said the conversion of woodland to 

farmland and the fast agricultural expansion in the riverine area is more threatening. 
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5. CONCLUSION AND RECOMMENDATIONS

5.1. Conclusion

The results of the study indicated that both the pastoralist and agro-pastoralist land use have 

moderately high species diversity i.e., out of the 80 woody species of plants collected 44 are at 

pastoralist land use and 36 at agro-pastoralist land use. These are distributed in 30 genera and 22

families were recorded. Among the families recorded in the study area, Fabaceae was found to 

be the most diverse family represented with 22 species and constituting 27.5% of the total. 

Burseraceae was the second most diverse family represented with 16 species and constituting 

20% of the species composition of the study areas. Capparidaceae and Euphorbiaceae were 

the third two diverse families represented with four species eac and constituting 12.5% of the 

species composition.

The natural vegetation of Awbare Wereda is generally rich in species and density of coverage. 

However, there exist differences in vegetation cover between the agropastoralist and pastoralist 

landuses. The agropastoralist landuse that occur on the river valley banks of Harawa River 

valley has lower diversity, density due to the large scale clearing made to open up land for crop 

cultivation.  

The tree and shrubs in the study area have more than one local use, and both pastoral and agro-

pastoral communities directly depend on the natural vegetation for fuel energy, construction 

materials, fencing, traditional houses, fodder, medicine, tools, utensils and others. The 

vegetation is very important for livestock production, which is the backbone of the 

community’s economy. They also play significant role in combating desertification and 

conservation of biodiversity.

Pastoralists in the study area use various adaptive and flexible risk management strategies and 

resilience enhancement mechanisms to maintain food and livelihood security, but these are 

breaking down in the face of growing human populations and land use problems. Mobile 

pastoralism is vital for the conservation, flexibility, ecosystem and health natural vegetation.

Pastoral production system demand a detailed knowledge of the environment for efficient 
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resource utilization, awareness of the climate and it’s spatial and temporal variability, which 

are based on generation of observation and adaptive management

Collection of fuelwood, construction matereial, charcoal prodution, clearing of vegtation for 

agricualtural purpose and livestock pressure have aggravate the destruction forces of the 

natural vegetation leading to degredation and constraints related to the mangement of the 

natural vegtation. Once damaged, the reclamation of such fragile ecosystem is almost 

impossible or at least very costly. Therefore attention should be given to optimum utulization 

and conservation of the woodland resources.

The pastoralist and agro-pastoralist community have a wealth of traditional knowledge about 

their environment and its management. But they are being prevented from using that 

knowledge effectively and the constraints come from the weakening of customary institutions 

for decision making and resource control and its replacement by alternative power structures 

that do not have sufficient knowledge base about the rangeland environment.

To overcome degradation of natural vegtation, there should be a process of enabling customary 

and local institution to best use traditional and  other knowledges  in managing and utulizing 

the resources. Conservation and sustainable management of the rangelands requires security of 

rights of land, and understanding of the local livestock production and risk management 

strategies. Pastoralists have often been described as sophisticated and dynamic managers of 

their natural resource base, and they employ elaborate land use strategies for conserving 

species and important habitats. Integration of the local knowledge and practices in the 

magement of the resources is therefore vital for sustainable management and ecosystem health 

of natural vegetation and  environments.

5.2. Recommendations

Both pastoralist and agro-pastoralist communities in the area where woody species 

is weakly developed can learn a lot from those in which it is well developed and 

share indigenous knowledge. It should be promoted by agricultural office with 

environmental awareness and integrated influential Education.
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Since the heavy pressure on the natural vegetation comes from  fuelwood and 

construction materials collection, fast growing mult-purpose species should be 

introduced in to the area, especaily in the agro-pastoralists land use where there is

irrigation water. These can solve the problem of fuelwood and construction 

materials and also serve as the protection belt for natural vegetation from the 

indiscriminate cutting. Beside that Acacia species can be managed under 

agroforestry land management, because they are N-fixing and the conserve soil and

provide the farmers with fuelwood, cash from the gum while improving soil fertility 

for crop production.

The pastoralists and agro-pastoralists should be encouraged to establish their own 

local institutions that can be empowered to shoulder the responsibility to manage 

the resource. Therefore, there has to be ‘Community Based Management system’, 

rather than governance based protection and management system. Also, it is 

necessary to enhance capacity of indigenous coping strategies for crisis 

management and drought preparedness in light of recurrent droughts, and ensure 

access to dry season grazing and water for livestock.

The indigenous institutions should be considered key partners in all intervention 

attempts such as development, social change, environmental protection, socio-

political issues, etc. It is essential to link formal and indigenous systems in project 

identification, implementations, monitoring and evaluation by defining specific 

tasks of each of them. Common understanding of all stakeholders would help for 

effective and sustainable implementation of development projects, with respect to 

seasonal grazing areas, herd diversity and mobility. Also there is a need to empower

these indigenous knowledge systems to enable and rebuild the capacity of the local 

communities to assume greater responsibilities in the management of natural 

resources and decisions regarding basic services.



64

REFERENCES

Abeje Eshete, Demel Teketay and Hulten H. 2005. The Socio–Economic Importance and
Status of Populations of Boswellia papyrifera (Del.) Hochst in Northern Ethiopia: The case

            of North Gondar Zone. Forests Trees and Livelihoods, 15:55-74.

Adefires Worku. 2006. Study on the population and socio-economic importance of gum and resin 
bearing woody species in Borana Lowland, southern Ethiopia. M.Sc Thesis. Addis Ababa 
University.66-73p.

Agarwal A and Anand. 1982. Ask the Women who do the work. New scientist, 4 November, London.

Ahmed Bashir. 2003. Soil condition and vegetation cover in human impacted rangelands of Jig-jiga, 
S.R.S. M.Sc Thesis. Haramaya Uniniversity.42-81p.

Ahmed Mohamed Barkhadle. 1999. Biodiversity conservation and tourism potentialities of the 
Somali National Regional State, a paper presented at conservation strategy Workshop, 20-13 
July 1999, jig-jiga.

Ahmed MB and Zelealem M. 2008. Land use plan and land cover of Awbare and Harshin Weredas.

Arnold JEM and Perez MR. 2001. “Can NTFPs match tropical forest conservation and development 
objectives?”, Ecological Economics, 39: 437-447.

Barkhadle, AMI.,Onagaro, L. and Piganatti, S. 1994. Pastoralism and plant cover in the lower Shabelle 
Region, Southern Somalia. Landscape Ecology, Vol. 9, 79-88.

Bene JG, Beall HW and Cote A. 1977. Trees, Food and People: Land Management in the Tropics. 
IDRC. Ottawa. 

Berthum, H and Charles IM. 1982. Forest menstruations stand density and stocking pp 328-334.

Brokensha D and Riley BW. 1978. forest, forage, fences and fuel in a marginal area of Kenya. USAID 
Africa Bureau firewood workshop, Washington, D.C.

Campbell JG and Bhattarai TN. 1983 People and Forests in Hill Nepal. Project PaperNo. 10. 
HMG/UNDP/FAO Community Forestry Development Project, Nepal. 

Chambers R. 1984. To the Hands of the Poor: Water, Trees and Land. Discussion Paper No. 14. Ford 
Foundation. New Delhi. 

Cook CC & Grut M. 1989. “Agroforestry in sub-sharan Africa: Farmer’s perspective.” Technical 
paper No. 112, World Bank, Washington.



65

Coppock DL. 1993. The Borana Plateau of southern Ethiopia: Synthesis of pastoral   research,
development and change, 1980-91. ILCA, Addis Ababa, Ethiopia.

CSA (Central Statistical Authority). 2007. Population and housing census of Ethiopia: Results for 
Somali Region, Statistical Report, Addis Abab.

Deneven, WM, Treacy JM, Alcron JB, Padoch C, Denslow J and Paitan, SF. 1984. Indigenous 
Agroforestry in the Peruvian Amazon: Bora Indian Management of Swidden Fallows. 
Interciencia, 9 (6):346-357.

Douglas, J. 1981. Consumption and supply of wood and Bamboo in Bangladesh. FAO/UNDP/
Bangladhesh Planning Commission, Dacca.

Edmund, GC. 1997. Indigenous knowledge and its application in resolving conservation
                     and utilization programs. In: Conservation, Management and Utilization of Plant Gums,
                     Resins and Essential Oils (Eds.), Mugah, J.O., Chikamai, B.N., Mbiru, S.S. and Casadei)
                     Proceedings of a Regional Conference for Africa Held in Nairobi, Kenya, 6 - 10 October
                     1997.

EFAP (Ethiopian Forestry Action Program). 1994. Ethiopian forestry action program, Vol. (2). The 
challenge for development. Ministry of Natural Resource Development and Environmental 
Protection, Addis Ababa.

Energy Studies unit. 1981 Malawi Rural Energy Survey. Energy Unit, Ministry of Agriculture, 
Lilongwe, Malawi. Ethiopia: The Case of North Gondar Zone. Forests Trees and Livelihoods.

ERA; 2003. Awbare Woreda integrated development programme (WIDP), Somali Region.
Vol. I, Final Report, Pan African Consultants Plc & Afro-Consult and Trading Plc; Addis
Ababa.

FAO (Food and Agriculture Organization). 1985a. The Contribution of Small-Scale Forestry Based 
Processing Enterprises to Rural Non-farm Employment and Income in Selected Developing 
countries.

FAO (Food and Agriculture Organization). 1985b. Forest Conservation and Development Document. 
FO:MISC/85/4. Rome

Fortmann, L. 1984.  The tree tenure factor in agroforestry with particular Reference to Africa. 
Agroforestry systems, 2:231-248.

Friis, I. 1992. Forests and forest trees of northeast tropical Africa. Kew Bulletin Additional Series XV: 
1-396.

A mare Getahun, Wilson GF and Kang BT. 1982. The Role of Trees in Farming systems in the Humid 
Tropics. MacDonald press, England.



66

Gingrich, SF. 1967. Measuring and evaluating stocking and stand density in upland hardwood forests
in the central states. Forest Sci. 13:38-53.

Heluf, Gebre Kidan, Lisanework N, Jiregna G. and Mintewab B. 2000. Study of Natural Gum and 
Incense Resource in Three Zones of Somali National Regional State, Alemaya University, 
Ethiopia

Harrington, NG. Wilson, AD. and Young, MD. 1984. Management of Australia’s Rangelands.
Melbourne, CSIRO, pp. 384. 

Kent M and Coker P. 1994. Vegetation Description and Analysis. A Practical Approach. John Wiley 
& Sons Ltd. ISBN 0471948101, England.

Kindeya G/Hiywot. 2003. Ecology and  Regeneration of Boswellia papyrifera, Dry forest of Tigray, 
North Ethiopa. Doctoral dissertation, Georg-August University of Gottingen Germany.   

Kumlachew Yeshitla and Taye Bekele. 2004. The woody vegetation and structure of Masha anderacha 
forest, southeastern Ethiopia. Ethiopian Journal of Biological Science, 2: 31-48. Addis Ababa, 
Ethiopia.

Kunstadter, P. chapman, BC. and Sabhasri, S. (eds.). 1982 Farmers in the forest: Economic 
development and marginal Agriculture in Northern Thailand. University Press of Hawaii, 
Honolulu, Hawaii.

Lamprecht, H. 1989. Silviculture in the Tropics. Tropical Forest Ecosystems and their Tree species –
Possibilities and Methods for their Long–Term Utilization. Institute for Silviculture of the 
University of Göttingen. Technical Cooperation–Federal Republic of Germany, Berlin. 296 
pp.15; pp 55–74. A B Academic Publishers, Great Britain.

Leakey, LSB. 1977. The southern Kikuyu before 1902. Academic Press, New York.

Ministry of Health. 1999. Health and Health Related Indicators. Addis Ababa, Ethiopia

Pratt, DJ. Gwynne, MD. 1977. Rangeland Management and Ecology in East Africa. Hodder &
Stoughton, pp. 310. 

Peters, CM. 1996. The ecology  and management of Non-timber forest resources. World bank 
Technical paper 322, Washington.

Poulsen, G. 1983. Using Farm Trees for Fuelwood. Unasylva, pp 35- 41. 

Sayer, J. A., Harcourt, C. S. and Collins, N. M. (editors). 1992. The conservation atlas of tropical 

forests, Africa. Macmillan publishers, Great Britain. 



67

SRPO (Somali Regional Population Office). 2006. Annual Report,.Jig-jiga, Ethiopia.

Stewart, JL. and Salazar, R. 1992. A review of measurement options for multipurpose trees. 
Agroforestry Systems 19: 173-183.

Tadesse Woldemariam. 2003. Vegetation of the Yayu forest SW Ethiopia: impacts of human use and 
implication for insitu consevation of wild coffee arebica L. populations. Ecology and 
Development series No. 10, 2003, University of Bonn.

Tareken Abebe and Mulugeta Lemenih. 1997. Natural Gum and Frankincense Vegetation Resources 
Assessment Project, Liban Zone, Somali National Regional State.

Taye Bekele, Getachew Berhan, Elias Taye, Matheos Ersado, and Kumilachew. 2002  Regeneration 
status of moist montane forests of Ethiopia: Consideration for conservation. Walia no.22,pp 
15-19. Journal of the Ethiopian Wild life and Natural History Society.

Tefera Mengistu, Demel Teketay and Hullten H. 2004. The role of enclosures in the recovery of 
woody vegetation in degraded dryland hills of central and northern Ethiopia. Journal of Arid 
Environments 60:259-281.

UNDP/PRC. 1984. The nomadic areas of Ethiopia. Study Report, Part-II. The physical land resources. 
Addis Ababa, Ethiopia.

Von Kaufmann, R. 1986. An introduction to the sub–humid zone of West Africa and the ILCA sub-humid 
zone programme. In: Livesock system research in Nigeria sub-humid zone. Proceedings of the 
second ILCN/NAPRI symposium held in Kaduna, Nigeria, 29 Oct.-2 Nov.1984. ILCA, Addis 
Ababa, Ethiopia.

Weber, F. and Hoskins M. 1983. Agroforestry in the Sahel. Dept. of Sociology. Virginia Polytechnic 
Institute and State University. Blacksburg, Virginia. 

Wiersum, KF. (ed.) 1981 Viewpoints on Agro-forestry. Department of Forestry, Agricultural 
University, Wageningen, Netherlands. 

Wilken, GC. 1978. Integrating forest and small scale Farm systems in Middle America. Forest 
Ecology and management, 1(1):223-234.

Wold Bank. 1992.  World development report 1992. Oxford: Oxford university press. An authoritative 
overview of world environment, poverty and sustainable development. 

Zerihun Woldu. 1999. Forest in the vegetation type of Ethiopia and their status in the geographic 
context. In: Edwards, S., Abebe Demissie, Taye Bekele and G. Haase (eds.). Proceeding of the 
national forest genetic resource conservation strategy development workshop. June 21-22, 
1999. Addis Ababa, Ethiopia. Pp. 1-38.



68

APPENDICES
Appendex 1: list of trees/shrubs and their local uses in the study area 

No Scientific Name Local Name Local Uses
Wood Fodder Food Gum & 

incense
Medicinal Other 

uses
1. Commiphora boiviniana. Arxagow x x x x x
2. Acacia mellifera Bilcil x x x x x
3. Hermania penniculata Balanbaal-cad x x x x x
4. Ipomoea donaldsonii Biriboole x x x x x
5. Calotropis procera Booc x x x x x
6. Rhingozum somalense Binini-cas x x x x x
7. Sericocomopsis pallida Balanbaal x x x x x
8. Delonix bacall Bakaal x x x x x
9. Prosopis juliflora Cali-garoob x x x x x
10. Acacia senegal Cadaad x x
11. Lawsonia inermis Cillaan x x
12. Salvodora persica Caday

13. Pupalia lappacea Dhigdhig x x x x
14. Solanum incanum Ducur x x x x
15. Commiphora africana Dabacun-cun x x x x
16. Dichrostachys kirkii Dhigdaar x x x x
17.   Euphorbia cuneata Dhiraandhir x x x x
18. Euphorbia robecchii Dharkayn x x x x
19. Grewia tenax Dhafaruur x x x x
20. Commiphora rostrota Eynaad

21. Acacia somalenses Farayar x x x x x x
22. Dobera glabra Garas x x x x x x
23. Commiphora corrugata Gandad x x x x x x
24. Acacia edgeworthii Gumar x x x x x x
25. Commiphora gowlello Gowli;e x x x x x x
26. Acacia tortilis Galool x x x x x x
27. Ficus selicifolium Gonbir x x x x x x
28. Terminalia polycarpa Hareeri x x x x x x
29. Commiphora samharensis Horgooy x x x x x x
30. Grewia penicillata Hobhob x x x x x x
31. Commiphora hadi Hadi x x x x x x
32. Maerua sessiliflora Jiic x x x x x x
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33. Acacia zanzibarrica Jiiq x x x x x x
34. Balanites aegyptiaca Kulan x x x x x x
35. Hibiscus micranthus Kabgal x x x x x x
36. Commiphora kua Kadi x x x x x x
37. Anisotes trisulcus Mirdhis x x x x x x
38. Cordia sinensis Madheedh x x x x x x
39. Boswellia microphyla Muqle x x x x x x
40. Boscia minimifolia Maygaag x x x x x x
41. Boswellia neglecta Midhafur x x x x x x
42. Grewia tembensis Midhayo x x x x x x
43. Acacia hamulosa Masaar-jibis x x x x x x
44. Gardenia fiorii Madmadaal x x x x x x
45. Commiphora myrrha Malmal x x x x x x
46. Adenium obesum Obow x x x x x x
47. Euphorbia erlangeri Qaran- qarbo x x x x x x
48. Maerua sessilifllora Qalaan-qal x x x x x x
49. Acacia bussei Qudhac x x x x x x
50. Acacia reficiens Qansax x x x x x x
51. Commiphora sp Qarari x x x x x x
52. Albizia anthelmintica Raydab x x x x x x
53. Senna alexandrina Salamac x x x x x x
54. Acacia horrida Sarmaan x x x x x x
55. Ziziphus hamur Xamudh x x x x x x
56. Commiphora kataf Xagar x x x x x x
57. Gnidia somaliensis Xarmaale
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Appendix 2:  Mean diameter and standand deviation of tree/ shrubs in each study site 

  Appendix 3: Mean Height (m) of Tree/Shrub Species in each Study Site

Study site Mean diameter (cm) and Standard deviation

Q1 Q2 Qt3 Q4 Q5 Q6

Laylakaal 8.6+6.13 10.88+10.64 11.96+7.55 15.35+12.125 9.82+6.83 15.16 +12.45

Dhamal 13.25+ 11.36 26.61+21.48 36.30+ 20.13 15.96 +16.14 17.13+10.25 17.89+15.37

Carmo 14.53+34.95 17.5625+10.27 10.79+6.80 16.09+8.70 15+9.95 11.81+7.79

Horof 14.53+34.95 18.51+15.86 28.21+45.6 19.95+19.80 43.19+52.46 17.11+11.58

Lascanod 27.26+18.98 17.27+11.89 32.13+39.65 19.87+10.51 25.77+39.04 19.61+33.09

Gogti 27.61+7.62 20.37+7.71 33.35+5.38 29.94+3.44 42.15+3.340 24.68+2.39

Jirji 19.54+9.98 42.43+3.45 28.60+4.94 40.88+5.71 12.87+.49 15.04+5.64

Sh/Nabad-
Galyo

11.39+.03 29.64+3.98 12.48+.25 16.53+2.91 22.23+5.49 13.04+.75

Study site Mean height (m) and Standard deviation

Q1 Q2 Qt3 Q4 Q5 Q6

Laylakaal 1.42  +0.88 1.422+1.10 1.57+0.45 1.65 +0.68 1.36 +0.68 2.002 +1.22

Dhamal 1.84 +0.88 2.73+1.21 4.32+1.79 1.76 +0.96 2.12+0.89 2.37+1.01

Carmo 1.45+0.99 1.65+0.59 1.70+0.68 1.42+0.51 1.76+0.58 1.28+0.61

Horof 1.45+0.99 1.91+1.068 1.63+1.06 1.91+1.50 2.3+1.09 1.71+1.27

Lascanod 2.29+1.47 3.05+1.61 2.97+1.46 4.31+8.77 2.55+1.48 2.47+1.56

Gogti 3.00+1.70 1.751+1.30 2.77+1.27 2.97+1.23 3.41+1.68 2.09+1.35

Jitjir 1.83+0.74 2.78+1.56 2.18+1.58 1.98+1.25 1.58+0.48 1.48+0.71

Sh/Nabad-
Galyo

1.56+0.78 2.85+2.18 1.48+0.97 1.91+1.27 2.27+1.32 1.33+0.91
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Appendix: 4 Number of Species /Plot and Number of Tree/Shrubs/Plot Count in the Quadrats     
                    of the Sampled Villages 

Study sites Number of Species /plot Number of tree &shrubs /plot

Q1 Q2 Q3 Q4 Q5 Q6 Avera
ge

Q1 Q2 Q3 Q4 Q5 Q6 M

Laylakaal 7 4 8 7 5 9 6.6 33 18 35 31 16 24 26.16

Dhamal 5 11 7 7 3 5 6.3 33 31 34 44 35 41 36.3

Carmo 4 4 4 4 6 3 4.16 27 45 40 51 40 24 37.8

Horof 9 7 7 6 5 5 6.5 29 27 36 12 23 22 24.8

Lascanod 9 9 7 8 9 8 8.33 27 45 40 51 40 24 37.8

Gogti 9 8 14 6 8 6 8.5 75 37 45 30 49 50 47.66

Jirjir 10 13 6 5 5 5 7.3 57 41 43 50 32 25 41.33

Sh/Nabad-
galyo

6 5 5 5 6 6 5.5 39 44 45 34 40 31 38.8
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Appendix 5: The scientific name, local name that include Mean heights and Mean diameters of all
                      Woody species encountered at Pastoralists land use

No Scientific Name Local Name Mean Height(m) Mean Diameter(cm)
1. Acacia bussei  Galool 4.9 150
2. Acacia mellifera Bilcil 2.9 24
3. Acacia reficiens Qansax 4.3 33.33
4. Acacia horrida Sarmaan 4.7 20
5. Acacia senegal Cadaad 2.97 34.33
6. Acacia somalenses. Farayar 1.8 10.46
7. Acacia zanzibarica Jiiq 23.63 3.5
8. Adenium obesum  Obow 3.77 135
9. Albizia anthelmintica Raydab 2.32 25.1
10. Anisotes trisulcus Mirdhis 1.32 7.72
11. Baswellia microphlla Madax-madaal 0.56 4.33
12. Boscia minimifolia   Maygaag 1.31 11.44
13. Boswellia rivae Muqle 2.77 17.84
14. Boswellia neglecta  Midhafur 2.56 26.6
15. Calotropis procera Booc 3.3 19.9
16. Senna alexandrina Salamac 4.9 27.72
17. Commiphora africana Dabacun-cun 3.8 66.6
18. Commiphora corrugata  Ganda 2.14 11.4
19. Commiphora hodia Hadi 3.6 90.6
20. Commiphora kataf Xagar 0.82 4.77
21. Commiphora myrrha Malmal 2.25 16.5
22. Commiphora rostrota Eynaad 3.3 40.84
23. Commiphora samharensis Horgoy 2.12 16.85
24. Commiphora sp                           Qarari 2.84 27.29
25. Cordia sinensis Madheedh 2.98 10.8
26. Delonix bacal Bakal 2.12 19.6
27. Dichrostachys kirkii Dhigdaar 1.6 18
28. Dobera glabra Garas 3.14 25.7
29. Euphorbia cuneata Dhiraandhir 1.42 2.2
30. Euphorbia erlangeri  Qaranqarbo 2.77 21.1
31. Euphorbia robecchii Dharkayn 3.8 16.57
32. Ficus salicifolia Gonbir 2.32 16.4
33. Gnidia somalensis                     Xarmaale 3.77 135
34. Grewia penicillata Hobhob 33.57 3.1
35. Grewia tembensis Midhood 3.3 18.62
36. Grewia tenax  Dhafaruur 1.3 27.5
37. Ipomoea donaldsonii     Biriboole 2.23 34.25
38. Maerua angolensis   Qalaanqal 7.21 46.65
39. Maerua sessiliflora Jiic 0.9 7.92
40. Salvadora persica  Caday 1 10
41. Sericocomopsis pallida Balanbaal-cad 0.9 8
42. Solanum incanum  Ducur 1.22 7.42
43. Terminalia polycarpa Hareeri 3.7 28.5
44. Ziziphus hamur   Xamudh 4.7 12
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Appendix 6: The Scientific Name, Local Name that includes Mean Heights and Mean Diameters of all
                     Woody Species Encountered at Agro-pastoralists Land use

No Scientific Name Local Name Mean Height (m) Mean Diameter  
( cm)

1. Acacia bussei Galool 1.3 9.4
2. Acacia edgeworthii Gumar 1.5 7
3. Acacia horrida Sarmaan 2.32 25.1
4. Acacia mellifera Bilcil 2.1 10
5. Acacia horrida Qansax 1.72 16.1
6. Acacia senegal Cadaad 1.84 6.54
7. Acacia tortilis Qudhac 1.46 24.33
8. Acacia zanzibarrica Jiiq 1.54 12.18
9. Adenium obesum Obow 1.53 11.95
10. Anisotes trisulcus Mirdhis 1.82 8.85
11. Balanites aegyptiaca Kulan 1.48 11.28
12. Boscia minimifolia Maygaag 1.2 6.33
13. Boswellia neglecta Midhafur 3.05 21.5
14. Calotropis procera1 Booc 2.4 2
15. Senna alexandrina Salamac 25.71 2.98
16. Commiphora corrugata Gandad 2.19 16
17. Commiphora gowlello Gowlile 1.77 18.91
18. Commiphora kua Kadi 1.05 6.6
19. Commiphora boiviniana Arxagoog 1.57 12.75
20. Commiphora myrrha Malmal 0.27 2
21. Cordia sinensis Madheedh 2.7 24.1
22. Crotalaria laxa Xarmale 4 25.1
23. Euphorbia erlangeri Qaran- qarbo 2.44 24.08
24. Gardenia fiorii Madaxmadaal 0.88 5.37
25. Hermania penniculata Balanbaal 1.6 4.33
26. Hibiscus micranthus Kabgal 1.67 15.25
27. Ipomoea donaldsonii Biribole 1.52 17
28. Lawsonia inermis Cillaan 1.3 8.72
29. Maerua angolensis Qalaan-qal 3.42 38.07
30. Maerua sessiliflora Jiic 1.85 16.5
31. Prosopis juliflora Cali-garoob 17.74 1.57
32. Pupalia lappacea Dhigdhig 3.38 38.9
33. Rhigozum somalense Binini-cas 0.26 3.33
34. Salvodora persica Caday 1.8 6
35. Solanum incanum Ducur 1.7 5
36. Ziziphus hamur Xamar-gob 1.35 8.33
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Appendix 7: Mean Number of Species/plot, Mean Number of Individuals per Site and per    
                     Hectar

Key: LU = Land use
D   = Density

Description
                                              Study Sites

Agro-pastoralists Pastoralists land use

Laylakaal Carmo Horof Dhamal Sh/Nabad
galyo

Gogti Jirjir Lasca -
nod 

No of tree/shrubs in the sample quadrats No of tree/shrubs in the sample quadrats

Quadrat 1 33 29 29 33 39 75 57 27

Quadrat 2 18 27 27 28 44 37 41 45

Quadrat 3 35 14 36 33 45 45 43 40

Quadrat 4 31 18 12 44 34 30 50 51

Quadrat 5 16 28 23 35 40 49 32 40

Quadrat 6 24 36 22 34 31 50 25 24

Total/site 157 152 149 207 233 286 248 227

Mean/site 26 25 25 35 37 49 33 34

Total /LU 665 994

Mean /LU 166 248

D/site/ha 683 666 666 875 975 1200 1025 950

D/LU/ha 722 1037
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  Appendix   8                      List of Species Encountered in the Study Area 
                                     List of Woody Species Encountered at Pastoralist Land use 
      No Scientific Name Local 

Name(Somali)
Family name Habitat 

1. Acacia spirocarpa Hochst.ex.A.Rich. Farayar  Fabaceae Tree 

2. Acacia bussei  Harms ex Sjostedt Qudhac Fabaceae Tree

3. Acacia mellifera  (Vahl) Benth. Bilcil Fabaceae Tree

4. Acacia reficiens   Wawra. Qansax Fabaceae Tree

5. Acacia   horrida  (L.) Willd. Sarmaan Fabaceae Tree

6. Acacia senegal  L. Cadaad Fabaceae Tree

7. Acacia zanzibarica  (S.Moore) Taub. Jiiq Fabaceae Tree

8. Adenium obesum (Forssk) Roem.&Schult Obow Apocynaceae Tree

9. Albizia anthelmintica (A.Rich.) Brogn. Raydab   Fabaceae Tree

        10. Anitotes trisulcus  (Forssk.) Nees Mirdhis    Acanthaceae Shrub

11. Boswellia microphlla  Chiov. Madax-madaal    Burseraceae Tree

12. Boscia minimifolia   Chiov. Maygaag Capparidaceae Tree

13. Boswellia rivae   Chiov. Muqle   Burseraceae Tree

14. Boswellia neglecta  S. Moore Midhafur  Burserac eae Tree

15. Calotropis procera   (Ait.) Ait. F Booc Asclepiadaceae Shrub

16. Senna alexandrina   Mill. Salamac Fabaceae  Shrub

17. Commiphora africana (A.Rich.) Engl. Dabacun-cun     Burseraceae Tree

18. Commiphora corrugata Gillett &Vollesen Gandad Burseraceae Tree

19. Commiphora hodai  Sprague. Hadi            Burseraceae Tree

20. Commiphora kataf   (Forssk) Engl. Xagar           Burseraceae Tree

21. Commiphora myrrha   (Nees) Engl. Malmal Burseraceae Tree

22. Commiphora rostrota   Engl. Eynaad  Burseraceae Tree

23. Commiphora samharensis  Schweinf. Horgooy      Burseraceae Tree

24. Commiphora sp. Corradi. Qarari           Burseraceae Tree

25. Cordia sinensis   Lam. Madheedh  Boraginacceae Tree

26. Delonix bacal     Chiov. Bakal   Fabaceae Tree

27. Dichrostachys kirkii   Benth. Dhigdaar   Fabaceae Tree

28. Dobera glabra      (Forrsk.) Poir. Garas       Salvadoraceae  Tree

29. Euphorbia cuneata    (Vahl) Dhiraandhir   Euphorbiaceae Tree

30. Euphorbia erlangeri  Pax Qaran-qarbo     Euphorbiaceae   Shrub

31. Euphorbia robecchii   Pax Dharkayn Euphorbiaceae Tree

32. Ficus salicifolia Vahl. Gonbir             Moraceae Tree

33. Gnidia somalensis  (Franch) Gilg. Xarmaale        Thymelaeaceae Tree 

34. Grewia penicillata Chiov. Hobhob          Tiliaceae  Shrub

35. Grewia tembensis Fresen. Midhood    Tiliaceae  Shrub

36. Grewia tenax  (Forssk) Fiori. Dhafaruur    Tiliaceae   Shrub

37. Ipomoea donaldsonii  Rendle.  Biriboole Convolvulaceae  Shrub

38. Maerua angolensis  DC. Qalaan-qal Capparidaceae Shrub
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39. Maerua sessiliflora  Gilg Jiic Capparidaceae Tree

40. Salvodora persica  L. Caday Salvadoraceae  Tree

41. Sericocomopsis pallida (S.Moore) Schinz Balanbaal-cad Amaranthaceae Shrub

42. Solanum incanum  L. Ducur           Solonaceae Shrub

43. Terminalia polycarpa  Engl. & Diels Hareeri             Combretaceae Tree

44. Ziziphus hamur   Engl. Xamudh Rhamnaceae  Tree

                   List of Woody Species Encountered at Agro-pastoralist Land use
No Scientific Name  Local 

Name(Somali)
Family Name Habitat

1. Acacia bussei  Hams ex Sjờsstedt Qudhac Fabaceae Tree
2. Acacia edgeworthii  T.Anders Gumar Fabaceae Tree
3. Acacia horrida    (L.) Willd. Sarmaan Fabaceae Tree
4. Acacia mellifera  (Vahl) Benth. Bilcil Fabaceae Tree
5. Acacia reficiens   Wawra. Qansax Fabaceae Tree
6. Acacia senegal L. Cadaad Fabaceae Tree
7. Acacia tortilis   (Forrsk) Hayne. Qodhac Fabaceae Tree
8. Acacia zanzibarica  S.Moore Taub Jiiq Fabaceae Tree 
9. Adenium obesum(Forssk) Roem&Schult Obow Apocynaceae Tree

10. Anisotes trisulcus (Forssk) Nees. Mirdhis Acanthaceae Shrub
11. Balanites aegyptiaca (L.) Del. Kulan Balanitaceae Tree
12. Boscia minimifolia Chiov. Maygaag Capparidaceae Tree
13. Boswellia neglecta S.Moore Midhafur Burseraceae Tree
14. Calotropis procera (Ait.) Ait. F Booc Asclepiadaceae Shrub
15. Senna alexandrina Mill. Salamac Fabaceae Shrub
16. Commiphora corrugata  Gillet&Vollesen Gandaad Burseraceae Tree
17. Commiphora gowlello  Sprague. Gowliile Burseraceae Tree
18. Commiphora kua  Vollesen Kadi Burseraceae Tree
19. Commiphora boiviniana Engl. Adhixagaw Burseraceae Tree
20. Commiphora myrrha   (Nees) Engl. Malmal Burseraceae Tree
21. Cordia sinensis   Lam. Madheedh Boraginacceae Shrub
22. Crotlaria laxa  Franch. Xarmale Fabaceae Tree
23. Euphorbia erlangeri  Pax. Qaran- qarbo Euphorbiaceae Tree
24. Gardenia fiorii  Chiov. Madaxmadaal Rubiaceae Tree
25. Hermania penniculata  Franch. Balanbaal Sterculiaceae Shrub
26. Hibiscus micranthus  L.f. Kabgal Malvaceae Shrub
27. Ipomoea donaldsonii Rendle. Biriboole Convolvulaceae Shrub
28. Lawsonia inermis  L. Cillaan Lyrthaceae Shrub
29. Maerua angolensis   DC. Qalaan-qal Capparidaceae Shrub
30. Maerua sessiliflora  Gilg. Jiic Capparidaceae Tree
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31. Prosopis juliflora (Sw) DC. Cali-garoob Fabaceae Tree
32. Pupalia lappacea (L.) A.Juss. Dhiigdhiig Amaranthaceae Shrub
33. Rhigozum somalense Hall.f. Binini-cas Bignoniaceae Tree
34. Salvodora persica L. Caday Salvadoraceae Tree
35. Solanum incanum L. Ducur Solonaceae Shrub
36. Ziziphus hamur   Engl. Xamudh Rhamnaceae Tree

                                                  Traditional Plant Medicine 
No Scientific Name Local 

Name(Somali)
Family Name Habitat 

1. Acacia bussei   Harms ex Sjờstedt Qudhac Fabaceae Tree

2. Acacia horrida  (L.) Willd. Sarmaan Fabaceae Tree

3. Acacia mellifera  (Vahl) Benth. Bilcin Fabaceae Tree

4. Acacia reficiens   Wawra. Qansax Fabaceae Tree

5. Acacia senegal   L. Cadaad Fabaceae Tree

6. Acacia seyal       Del. Maraa Fabaceae Tree

7. Acacia tortilis    (Forrsk.) Hayne.              Galool Fabaceae Tree

8. Albizia anthelmintica  ( A.Rich.) Brogn. Raydab Fabaceae Tree 

9. Cissus aphylla   Chiov. Vitaceae Shrub 

10. Commihpora kua Vollesen. Kadi Burseraceae Tree 

11. Commiphora africana (A.Rich) Engl. Dabacun-cun Buseraceae Tree 

12. Commiphora baluensis  Engl. Xager Burseraceae Tree 

13. Commiphora kataf (Forrsk.) Engl. Xagar Burseraceae Tree 

14. Commiphora myrrha (Nees) Engl. Malmal Burseraceae Tree

15. Euphorbia erlangeri   Pax. Qaran-qarbo Euphorbiaceae Tree

16. Euphorbia robecchii  Pax. Dharkeyn Euphorbiaceae Tree

17. Gnidia somalensis  (Franch) Gilg.  Xarmaale Thymelaeaceae Tree

18. Grewia tembensis     Fresen. Midhood Tiliaceae Shrub

19. Grewia tenax        ( Forrsk)  Fiori. Dhafaruur Tiliaceae Shrub

20. Hibiscus aponneurus Spranque&Hutch. Calan guduud Malvaceae Shrub

21. Indigofera schimperi Jaub & Spach. Aweer Fabaceae Shrub

22. Lawsonia inermis  L. Cilaan Lyrthaceae Shrub

23. Maerua sessilifllora Gilg Jiic Capparidaceae Shrub

                                                    Wild Edible Trees and Shrubs
No Scientific name Local name Family Name Habitat 

1. Acacia bussei  Harm ex Sjờstedt. Qudhac Fabaceae Tree

2. Acacia horrida (L.) Willd. Sarmaan Fabaceae Tree

3. Acacia mellifera (Vahl) Benth. Bilcil Fabaceae Tree

4. Acacia reficiens  Wawra. Qansax Fabaceae Tree
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5. Acacia senegal  L. Cadaad Fabaceae Tree

6. Acacia tortilis    (Forrsk.) Hayne. Galool Fabaceae Tree

7. Acacia zanzibarica   S.Moore Taub. Jiiq Fabaceae   Tree

8. Anisotes trisulcus  (Forssk) Nees. Mirdhis Acanthaceae Shrub 

9. Balanites aegyptiaca (L.) Del. Kulan Balanitaceae Tree 

10. Boscia minimifolia Chiov. Maygaag Capparidaceae Tree 

11. Senna alexandrina  Mill. Salamac Fabaceae Tree 

12. Commiphora sp.  Corradi. Qarari Burseraceae Tree 

13. Cordia sinensis  Lam. Madheedh Burseraceae Shrub 

14. Dobera glabra (Forrsk) Poir. Garas Salvadranceae Tree 

15. Ficus somalensis Vahl. Barde Moraceae Tree 

16. Grewia penicillata Chiov. Hobhob Tiliaceae Shrub 

17. Grewia tembensis  Fresen. Midhayo Burseraceae Shrub

18. Grewia tenax Forrsk. Dhafaruur Tiliaceae Shrub

19 Ipomoea donaldsonii Rendle. Biriboole Convolvulaceae Shrub
20 Maerua sessiliflora Gilg Jiic Capparindaceae Tree 

21 Moringa longituba Engl. Mawe/mane Moringaceae Shrub
22 Salvodora persica L. Caday Salvadoraceae Tree 

23 Ziziphus hamur  Engl. Xamudh Rhamnaceae Shrub

       List of  Gum and Incense Tree/Shrub Species
No Scientific Name Local Name Family Name Habitat 

1. Acacia bussei  Harm ex Sjờstedt. Qudhac Fabaceae Tree

2. Acacia edgeworthii  T.Andres Gumar Fabaceae Tree

3. Acacia hamulosa   Benth. Masaar-jibis Fabaceae Tree

4. Acacia horrida    (L.)  Willd. Sarmaan Fabaceae Tree

5. Acacia mellifera  (Vahl) Benth. Bilcil Fabaceae Tree

6. Acacia reficiens  Wawra Qansax Fabaceae Tree

7. Acacia senegal L. Cadaad Fabaceae Tree

8. Acacia spirocarpa Hochst.ex.A.Rich. Farayar Fabaceae Tree

9. Acacia tortilis    (Forrsk) Hayne. Galool Fabaceae Tree

10. Acacia zanzibarrica S.Moore Jiiq Fabaceae Tree

11. Boswellia microphyla Chiov. Muqle Burseraceae Tree 

12. Boswellia neglecta    S.Moore Midhafur Burseraceae Tree 

13. Commiphora corrugata Gillett &Vollesen Gandaad Burseraceae Tree 

14. Commiphora gowlello Sprague. Gowliile Burseraceae Tree 

15. Commiphora hodai    Sprague. Hadi Burseraceae Tree 

16. Commiphora kataf (Forrsk) Engl. Xagar Burseraceae Tree 

17. Commiphora boiviniana Engl. Arxagow Burseraceae Tree 
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18. Commiphora myrrha (Nees) Engl. Mammal Burseraceae Tree 

19. Commiphora rostrota Engl. Eynaad Burseraceae Tree 

20. Commiphora samharensis Schweinf. Horgooy Burseraceae Tree 

21. Commiphora sp. Corrida. Qarari Burseraceae tree 

                                          List of Poisonous Tree/ Shrub Species 

1 Aloe megalancatha  (Baker) Dacar Aloaceae Shrub 

2 Asparagus falcatus  L. Adhixagaw Burseraceae Shrub 

3 Commiphora boranensis  Vollesen. Ilka caddeeye Burseraceae Tree 

4 Commiphora erlangeriana   Engl. Dhunkaal Burseraceae Tree

5 Commiphora myrrha   (Nees) Engl. Malmal Burseraceae Tree   

6 Commiphora sp. Corrida Bacarood 
libbax

Burseraceae Tree

7 Datura innoxia   Mill. Qubbo Solanaceae Shrub 

8 Delonix elata   (L.) Gamble Labi Fabaceae Tree 

9 Euphorbia erlangeri Pax Qabayaro Euphorbiaceae Shrub 

10 Euphorbia robecchii  Pax Dharkeyn Euphorbiaceae Tree 

11 Sesbania somalensis   Chiov. Labi -yar Fabaceae Shrub 
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Appendex 9: Data collection sheet for trees and shrubs Diameter and Height in the Woodland
Kebele_______________________________________________
Transect No___________________________________________
Plot No_______________________________________________

No Local Name(Somali) Scientific  Name Diameter(C) Height (H) Habitat 

Appendix 10 : Data collection sheet for trees and shrubs and utilization 

No Local 
Name(Som)

Scientific  
Name  

Habitat                  Local uses 

Wood Fodder Food Gum&
Insence

medicinal Other
uses

     Appendix11:  Data collection sheet for Gum and Insence collection

No Reason for Collection Method of 
collection 

Amount of 
collection 

Number of 
collection 
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Appendix 12: Data collection sheet for medical plant uses for both human and live stock

No Local 
Name

Botanical 
name 

Part 
of 
plant 
use 

                      Diseases treated by plants 

Anti-
ticks 
&snake 
bites 

Skin 
wound

Anti-
pain

Anti-
biotic 

Dysentery 
& 
stomach 
ache 

Blood 
clothing

Appendix 13: Questionnaire on Local tree management practices in Awbare woreda  
                       of Jig-jiga zone in S.R.S.
  1-General information
1-1.Questionnaire Number: ___________________________________________
1-2. Date: _________________________________________________________
1-3. Age: __________________________________________________________
1-4.Household size: __________________________________________________
1-5. Education level of household head___________________________________
1-6.District:________________________________________________________
1-7.Village:_________________________________________________________

2-Households Questioner in the Woodland 
2-1. Land use

2.1.1. What are the different land use systems in your village?
(a) woodland _______________________
(b) Bare land________________________
(c) Cropland ________________________
2.1.2-Crop production
2.1.2.1. Do you cultivate land?

Yes___________________________No___________________________
2.1.2.1.1. If yes what are the types of crops grown in the area?
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No Crop 
type

Area of 
crop/ 
land 
unit

Obtained 
yield 
/hector

Sale % Home 
consumption%

Price 
/kg

Use of 
input

1.
2.
3.
4.
5.
6.

2.1.2.2.   What are the Major constraints against production and productivity of crop?
1-_______________________________________________________
2-_______________________________________________________
3_______________________________________________________
4_______________________________________________________

      5_______________________________________________________

2.1.3 Livestock production
2-1.3.1.What are the major types of livestock in the area?

No Animal 
species

Number of 
livestock/household

What 
products or 
services

Sale or 
home use

Price/unit

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

  2-1.3.2. How is the livestock feed availability in the area?
(a) Good___________________________
(b) Excellent_________________________
(c) Very good_______________________
(d) Poor____________________________
2.1.3.3. What are the Major constraints of the livestock production and marketing?
1-_______________________________________________________
2-_______________________________________________________
3_______________________________________________________
4_______________________________________________________
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2-1.4   Dependence on Woodland 
2.1.4.1. Do you use any type of tree products?
Yes________________________No________________________
2.1.4.1. 1.If yes please indicate the type, quantity and price of the product?

2.1.5.2. What are the Major constraints of the woodland?
1-_______________________________________________________
2-_______________________________________________________
3_______________________________________________________

2.1.6. Off farm Activities
2.1.6.1. Has the household received any other income?
Yes________________________No______________________
If yes what are these incomes
(a)________________________________________________________
(b)________________________________________________________
(c)________________________________________________________
2.1.5.3. Please Rank income obtained from the flowing sources
(a) Livestock____________________________
(b) Crop production_______________________
(c) Incense______________________________
(d) Gum________________________________

2.1.8. Tree and shrubs Abundance in the Woodland

   Kabele_______________________
   Transect No___________________
Key to species: A)____________________________B)_________________
C)__________________________D)_____________________________________
E)___________________________F)_____________________________________
G)___________________________H)____________________________________

No Species Name In 
Local Name 

Type of 
Product

Yield of one tree/year

Unit Quantity Price/unit Total price
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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I)____________________________J)_____________________________________
K)___________________________L)_____________________________________
M)___________________________N)_____________________________________
O)___________________________P)______________________________________
Q)___________________________R)______________________________________
S)___________________________T)______________________________________
U)___________________________V)______________________________________
  

Plot                                                                       Species
No A B C D E F G H I J K L M N O P Q R S T U V

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

4. Direct questions on household awareness 

1. What is the role of the local indigenous institutions contribute the socio-economic  
             development of the community 

a) decision-making and enforcement 
b) flexibility and opportunism
c) withstand environmental pressure 
d) risk management 

2. What type of traditional rules, norms and customs are governing grassland   

3. management? 

(a) Waber system 

(b) Religious systems

(c) Customary low 

    3.do you have any indigenous knowledge and practice to protect or manage the   

       utilization of vegetation 

a. yes 

b. no 

   4.If the answer of the Q is “yes” what type of knowledge practice you used?
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c. Lopping 

d. Coppicing

e. Pollarding 

   5.Did you know the indigenous know on wild edible plants and their management?

f. yes                                          

g. no 

    6. How the community describes and explains the knowing of the indigenous knowledge   

        on poisonous plants?

7. Explain how the community utilizes the woody species for utensils?

8. How the community conducted and implemented to protect the customary low for 

grazing land management?

9. What type of destructive cause forces of the depletion of woodland vegetation 

resources are practices the community?

o crop production purpose 

o fuel wood 

o construction material 

10. What are the major causes for the disappearance of forests and trees around your 

locality?

a. Agricultural expansion b. Cutting trees for fuel 

c. Cutting trees for construction wood 

d. Cutting trees for farm implements 

d. Uncontrolled burning

e. Low level of awareness 

f.  Others 

     11. What type land tenure systems your community used?
a) communal 
b) individual( privatization) 

     12. Who belongs or actor of the access of common property in area/
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a) belonging equally
b) not belonging  equally

    13. What is the basic thing that influences the agreement of the pastoralist and agro 
pastoralist?

a) r/ship between clan, sub clan, lineage and families
b) not based as ethnic 

    14. What is your view about the enclosure of the communal land as privatization?
a) opposite 
b) not opposite 

     15. What are the roles of indigenous institutions in your community?
a) decision-making and enforcement 
b) flexibility and opportunities
c) withstand environmental pressure 
d) risk management 

     16. What type of ecosystem knowledge you used as basic of vegetation management 
a) qodaal
b) deegaan 

       17. Since when do you practice local forest management?

        18. What local management of the of trees and shrubs in in your area?

        19. What are  indignities knowledge and practice for forest protect used in your village?

         20. Explain the way of people mangage their forest property?

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________

         21. Define the way of local community manage the trees and shrubs?

         22. How the communities protected the forest and manage livestock range area?

____________________________________________________________________________

____________________________________________________________________________
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____________________________________________________________________________

____________________________________________________________

     23. Describe the management of the trees and shrubs  in the near future?

     24.  For what purpose do you use tree and shrubs plants? 

        i) Food forage production   ii) fire wood and/ or charcoal production 

        iii) Gum and incense production   iv) construction/live fence v) medicine 

    25. Do you know any kind of ecosystem knowledge that plays as basis for vegetation
       Management?

                   a)  Yes                     b) No 
    26. If the answer of the question is “yes”, define the characteristics and elaborate its     
      roles of management?

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
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