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ABSTRACT 

Understanding farmers’ strategies in the management of on-farm tree diversity is vital for the 

successful implementation of agro forestry development. However, the existing local knowledge 

on managing trees in agroforestry system has not been sufficiently studied and documented. 

Therefore, the objectives of the study are to understand farmers’ tree species diversity 

management and their contribution to local people’s livelihoods. Inventory of woody species was 

carried out on farms of sampled households. Counting the individuals of each tree species, those 

trees/shrubs with a minimum1.3 m height from the ground and DBH ≥ 5cm was measured using 

caliper and diameter tape. Moreover, a total of 32 key informants, used to categorize the village 

households into three wealth categories using local criteria. Focus group discussions were also 

held in 4 villages to survey the information collected at household’s survey. A total of 46 woody 

species were recorded, of which 78% are native species and the remaining 22% are exotics. 

Planting or retaining of woody species on farm lands depends on farmers’ preference. 

Accordingly, farmers’ preference for woody species is in the order of: Coffea arabica >Cordia 

africana >Eucalyptus camaldulensis > Persia americana > Afrocarpus falcatus based on the 

benefits they provide. The Shannon and Simpson diversity indices and Shannon evenness were 

high in the homegarden and low in the parklands. In each agroforestry practices the highest IVI 

were Coffea arabica in homegarden, Cordia africana in parkland, Vernonia amygdalina in farm 

boundary and Eucalyptus camaldulensis in woodlots respectively. The mean stems density of 

woody species among agroforestry practices were (4112) per ha, while (776). (5709), (5700) 

(4263), stems per ha in the home garden, woodlot and farm boundary parkland respectively. 

There was significant difference in mean tree basal area between poor and rich wealth status (F-

test, P<0.05). Overall mean basal area of the woody species were per ha is 10.8 m
2
 Whereas 

11.74m
2 

per ha, 3.2m
2
, and 8.6m

2,
19.7m

2 
recorded in homegarden, parkland, farm boundary, and 

woodlot respectively. The highest basal areas of woody species were recorded at rich wealth 

category followed by medium and poor. Rural farmers depend on the farm trees for fuel wood, 

construction material, shade purpose, bee keeping, soil fertility amendment, fodder, timber, food, 

farm tools and medicine. To sustain all these contributions, farmers carried out management 

practices such as pollarding, copping, pruning, and composting. It is concluded that farmers 

plant/retain trees on their farm land, to support themselves with various forest products obtained 

from farm trees, for their local people livelihood improvement. It is necessary that the 

government recognizes the role that farmers play in biodiversity conservation through planting 

and managing trees on their farms.  

 

Key words: Livelihoods, On-farm, Wood species management, Wealth category, Woody species 

diversity
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1.  INTRODUCTION 

1.1. Background of the study 

Many forest ecosystems of global value are often located in areas with high population densities, 

widespread poverty, and intensive agricultural land use while Agroforestry has a high potential 

to prevent soil degradation and is increasingly becoming a vital tool for achieving the goal of 

biodiversity conservation and improving sustainable livelihoods (ICRAF, 2009). Understanding 

of farmer strategies in the management of on-farm tree diversity is critical for the successful 

implementation of agroforestry programs. 

Agroforestry is defined as a dynamic, ecologically based, natural resource management system 

that, through the integration of trees in farm- and rangeland, diversifies and sustains smallholder 

production for increased social, economic, and environmental benefits (Leakey, 2017).  

Natural forests in Ethiopia are dwindling rapidly due to their conversion to agricultural lands 

coupled with unwise utilization and over exploitation caused by increasing population growth. In 

this context agro forestry can play essential role to meet the need of the growing population in 

terms of sustaining crop and livestock production, commodities for exchange and as a form of 

energy and providing diverse tree products for sustaining rural livelihoods (Chew, 2001).  

Trees are an important resource for the livelihoods of rural people and particularly small-scale 

farmers. Farmers maintain and plant trees in farming landscapes that enhance food, fuel and 

medical security, especially for low-income rural people and during hungry periods, diversify 

income, lower production risk and optimize the management of their resources (Arnold and 

Dewees, 1995). As natural forests decline in surface area and vegetation quality, the contribution 

of these agro forestry systems to overall tree canopy cover in the landscape increases 

significantly over time (Place and Otsuka, 2000).  

A major purpose for practicing agro forestry land use systems is domestication of soil-improving 

trees for increasing soil productivity through a combination of selected trees and food crops on 

the same land (ICRAF, 2000).  Trees can improve the nutrient balance of soil by reducing 

nutrient losses from erosion and leaching and increasing nutrient inputs through nitrogen fixation 

and increased biological activities by providing biomass and suitable microclimate (Ogunkunle 

and Awotoye, 2010). Deep-rooted nitrogen-fixing, multipurpose trees growing together with 
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agricultural crops offer benefits in terms of soil fertility. They suit the poor farmers who are not 

affordable to buy chemical fertilizers. With trees it becomes easier to attain sustainable 

development, which is also the ultimate purpose of agro forestry research (Land and People, 

2003). 

Rural people have been discovered to have a wealth of local knowledge and have integrated trees 

in production systems in areas where they lived for a very long period of time (Evans and 

Alexander, 2004). Local knowledge of farmers has revealed that rural people often have 

sophisticated knowledge of ecological processes happening in their environment and that local 

knowledge is mainly support to scientific knowledge (Waliszewski, 2005). Incorporation of this 

local knowledge and experience in promoting agro forestry remains a prerequisite to ensure 

social acceptability and sustainability. 

Forests are still being severely degraded, the number of trees on farms is increasing (FAO, 2002) 

and interestingly, there are many examples where the rise in on-farm tree numbers takes place in 

areas where population densities are high and farm size is very small. Furthermore, the presence 

of tree of different niches on farms contributes to the wellbeing of farm households in the 

Damboya district, southern Ethiopia. However, the contribution of on-farm trees to local 

people‟s livelihoods has not been sufficiently studied and documented. Therefore, the focus of 

this study is attempting to investigate on-farm tree species diversity management and assessing 

their potential contribution to local people‟s livelihood in the Damboya district in southern, 

Ethiopia 

1.2. Statement of the problem 

Trees in human modified landscapes are an important contribution to forest cover. Trees are 

integrated in rural livelihood systems to meet people‟s needs (Long and Nair, 1999; Cedamon et 

al., 2005), and trees in farming systems contribute directly consumable products, supply fuel 

wood, generate cash income, and enhance the local ecological situation (soil amelioration, 

microclimate regulation) (Arnold, 1999). Local tree management practices are often based on 

years of experience of farmers (Ron coli, 2001). Similarly, in my study area in Damboya district 

farmers have accumulated experiences to manage different traditional agro forestry practices 

such as home gardens, woodlots, boundary plantation, and parklands. However, the existing 

local knowledge on managing trees in agro forestry system has not been adequately studied and 
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documented. This is further evidenced by lack of scientific information on farm tree 

management, and their use values to local people‟s livelihoods. This study was initiated to 

provide a framework of scientific information on woody species diversity, management practices 

and their contribution to local people‟s livelihoods. 

1.3. Objectives 

1.3.1. General Objective 

To understand farmers tree species diversity management practices and their contribution to local 

people‟s livelihoods in Damboya District southern, Ethiopia. 

1.3. 2.Specific objectives 

 To assess the composition and diversities of woody species under varies agro forestry 

practices  

 To record local knowledge on woody species management practices under varies agro 

forestry practices; 

 To identify and document farmers‟ preferences of tree species for planting and managing on 

their farmland  

 To assess the contribution and use values of woody species grown on farms 

1.4. Research questions 

To achieve the stated objectives, the study was focused on the following research questions. 

 What types of woody species diversity and composition do exist under various agro forestry 

practices? 

 Which woody species do farmers prefer more? And why? 

 How farmers manage woody species diversity under varies agro forestry practices based on 

local knowledge?  

 How woody species contribute/use values to local people‟s livelihood improvement? 
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1.5. Significance of the Study 

Trees on farm increasingly play an essential role in meeting farmer‟s needs for livelihoods and 

ecosystem services. To be able to understand farmer‟s strategies in the management of on-farm 

tree species diversity and their contribution to livelihoods is very important, and the experience 

of farmers in managing the system, research is essential. Additionally, findings of this study can 

play important role in providing information to agroforestry policy makers and planners, to 

improve and strength the existed agroforestry programs, agricultural and forestry research 

centers, and particular reference to scientific studies related to farm trees. 

1.6. The Scope of the study 

The scope of the study was restricted to two sample Kebels (Kota Kombola and Hamencho) of 

Damboya District, Kembata Tembaro Zone, South Ethiopia. The Kebels was selected on the 

basis of the following criteria: on farm tree species diversity and the familiarity of the researcher 

with the biophysical and socio-economic settings of the study area. The selection of Kebeles 

among the others would be based on the existence of trees at different AFPs. 
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1.7. Limitation of the Study 

It is clear that this study is not free from any types of constraints. Some of these constraints 

which limit the scope of this study are; Lack of time and budget, Lack of access reading 

materials. Even though these were factors which can challenge the successful completion of this 

research, the researcher attempted to overcome the problems by wisely using easily accessible 

materials or books as reference and accessible internet for the study.                           
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2. LITERATURE REVIEW 

2.1. On-farm tree pattern and management 

On-farm trees can be found in agricultural landscapes in different forms of spatial and temporal 

arrangements for various benefits. In order to manage tree/shrubs in agricultural landscapes for 

both biodiversity conservation and livelihoods goals, it is crucial to understand the existing 

patterns of woody species cover, how farmers manage the trees within their farmlands, and 

contribution woody species play in local people‟s livelihoods improvement. Moreover, sound 

understanding of the roles of trees on farms and diversification of the farm in terms of species 

richness, as well as evenness through increase in number of trees of rare species, or through 

replacement of more common species are the best options for preventing degradation of 

agroforest ecosystems on-farms (Kindt et al. 2005). 

On-farm trees/shrubs contribute to socioeconomic (food security and wood resources sustains), 

and biophysical sustainability (productivity, ecosystem services mainly maintenance of soil 

quality and microbial diversity). Further to the direct household use of the tree products, they are 

a source of cash for many low-income people. Mainly farmers value trees more for their 

traditional roles such as the provision of fruit, fodder, wood, shade, meeting places, and 

medicines than for their soil improvement benefit (Campbell et al., 1991 cited in Motuma, 2006). 

There are several types of traditional agro forestry practices in different part of our country. 

Coffee shade based, scattered trees on the farm land, home gardens, woodlots, farm boundary 

Practices, trees on grazing lands, etc. (Yeshanew, 1997; Mesele, 2002; Zebene, 2003; Tesfaye, 

2005; Azene, 2007) for example are, some of the known examples of traditional agro forestry 

practices. The present or future of the woody species in agricultural landscapes ultimately 

depends on the farmers who own and manage the land and the most important value of woody 

species in agricultural landscapes lies in their benefit to resource-poor farmers (Gardon et al., 

2003).  
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2.1.1 .Types of Agroforestry System 

A. Home garden 

Home garden are multispecies agro ecosystems where different tree crops as well as animal 

husbandry are managed at the same time.  Home garden agro forestry practice can be defined as 

land use system involving deliberate management of multipurpose trees and shrubs in intimate 

association with annual and perennial agricultural crops and invariably livestock within the 

compounds of individual houses, the whole tree-crop-animal unit being intensively managed by 

farm family (Kumar and Nair, 2004). They also provide fodder for domestic animals. Home 

gardens are traditional agrohortisilviculture system where trees and shrubs are integrated with 

vegetables and grass species.  Home gardening in Ethiopia is as old as agriculture 

(ZemedeAsfaw and AyeleNigatu, 1995). Commonly, multiple perennial and annual crops are 

grown in home gardens with a certain spatial or temporal arrangement. 

B. Parklands 

Dispersed trees grown in farmlands characterize a large part of the Ethiopian agricultural 

landscape. Scattered or dispersed trees in cropland, often known as „parklands,‟ are a widespread 

traditional practice in the semiarid tropics (Rao et al., 1998). For example, the growing of 

Faidherbia albida, Cordia africana and Croton macrostachyus, on farmlands is very well 

practiced in the eastern parts of Ethiopia (Poschen,1986), Cordia africana and Militia ferruginea 

on maize fields in Sidama (Zebene, 2003). A traditional scattered tree-crop also exists in 

different coffee growing region of Ethiopia (Demele and Assefa, 2000).  

C. Boundary planting 

Found where trees need to be separated from crops in areas of intensive land use, or where trees 

are the dominant means of boundary demarcation, where lines of trees serve a protective 

purpose. Tree growing on farm boundaries requires agreement between neighboring farm owners 

to avoid conflicts. It involves planting of trees, shrubs and grasses in single or multiple lines to 

define boundaries or spaces dividing separate land-use units and it is mainly used along 

boundaries of farms, home compounds, pastures or scattered cropland (Torquebiau, 1994; 

Young, 1997). Boundary planting is an agrosilvicultural technology and the components are 

spatial zoned agro forestry (Torquebiau, 1994). It is preferred to use tree species that provide 



  8 
 

useful products which could be sold to generate extra income while at the same time demarcate 

the boundaries (Nair, 1993).  

D. Woodlots 

Woodlot is an agroforestry practice whose primary goal is to increase fuel wood production. 

Woodlots are stands of trees planted on farms, communal land or degraded lands to provide 

products and services. Depending upon the nature of the land and the purpose for which the 

woodlot is being established the selected plot of land is marked, lined, and pegged at the 

recommended or required spacing and on marginal or degraded lands, a spacing of 1m x 1m is 

recommended to ensure early canopy closure, soil protection and weed control (Young, 1997). 

He reported that where food crops are integrated into woodlots, pruning from the trees should be 

spread on the ground to serve as mulch and green manure. Harvesting period and frequency 

depends on the type of species, the rate of growth and the purpose to which harvested tree is 

going to be put (Nair, 1993). Woodlots contribute significantly to the reduction of deforestation 

and conserving biodiversity. The trees have the potential to increase the soil fertility and improve 

soil structure through nutrients contributed via the decomposition of biomass or leaf residues. 

The fast-growing trees provide products services such as provision of vegetative cover to reduce 

soil erosion. 

2.2. Contributions of on-farm trees 

2.2.1. Socio-economic benefit 

A key objective of implementing agro forestry systems in the tropics is improving livelihoods of 

poor rural small holders (Garrity, 2004). Incorporating trees into the agricultural landscape has 

the potential to impact the local economy through increasing economic stability, diversification 

of local products and economies, diversification of rural skills, improved food and fuel wood 

security, improvements to the environment (both cultural and biological), and landscape 

diversification.   

Food from trees in agro forestry systems are said to be a safety net for subsistence systems, these 

trees provide fruits, vegetables usually during the dry season when farm crops are not ready for 

harvest and consumption. Poverty reduction among the rural poor through market-oriented, 

locally led tree cultivation systems that generate income and build assets that increase purchasing 

power; improvement in health and nutrition of the rural poor from products of agro forestry 

systems and conservation of biodiversity through integrated conservation development solutions 
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based on agro forestry technologies which maintain sustainable level of productivity (Garrity, 

2004). Trees/shrubs species diversity on farm increases a wide range of benefits and enhances 

the capacity of the system to fulfill its ultimate potential, as a means of alleviating poverty 

(Cooper et al, 1996).  

Tree species in the agricultural landscapes provide basic food products and traditional medicines 

as well as a variety of other products including fodder, spices, gums, resins, fuel wood, 

construction wood and wood for making farm implements for a large number of people, in sub-

Saharan Africa (Zewuge, 2004). 

2.2.2. Environmental benefit 

The mixing of appropriate woody perennials in agro forestry can result in marked improvement 

in soil fertility by increasing organic matter content of soil through addition of leaf and roots 

litter as well as other plant parts (Young ,,1997; Rao et al. 1998), amending organic matter 

status, which can in turn result in improved  activity of micro-organisms in the root zone 

(Khanna,1998; Young, 1997), increasing efficient nutrient cycling within the systems (Khanna, 

1998), and controlling soil erosion (Young ,1997; Rao et al. 1998). Agro forestry plays an 

important role in increasing agricultural productivity by nutrient cycling, reducing soil erosion, 

and improving soil fertility and enhancing farm income compared to conventional crop 

production (Kang &Akinnifesi, 2000; Neupane et al., 2002). Trees outside forest areas provide 

various environmental services such as provision of mulch, nitrogen fixation and service as 

shade, windbreaks and erosion control (Tesfaye, 2005; SLUF, 2006).  

The integration of woody species into crop fields has been proposed as one way of diversifying 

agro-ecosystems in a way that is beneficial to the environment and can maintain and perhaps 

enhance biodiversity (Sanchez et al., 1997 cited in Ejero, 2009) and have a remarkable diversity 

of plant species (Motuma, 2006). They could provide replacement of soil fertility and could also 

provide marketable forest products. Agro forestry practices can be a potentially important 

conservation means that can be useful for reducing land-use pressure whereas enhancing rural 

livelihoods (Garrity, 2004; Maroyi, 2009). The role of agro forestry (AF) systems in maintaining 

species diversity can play an important role in biodiversity conservation in human-dominated 

landscapes (Anand et al. 2010). The retention of indigenous trees within plantation forests to 
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provide habitat for many indigenous species is now being urged by the international community 

(Eshaghi et al. 2009).  

Agro forestry systems have been important intervention alternative particularly for facilitating 

the recovery of biodiversity and native tree species and for the rehabilitation of degraded forest 

lands (Garrity 2004; Makundi and Sathaye, 2004). 

 In addition to restoring biodiversity, goods (e.g., fuel wood, construction material, medicine) 

and services and other ecological functions of a forest for the benefits of the people, especially 

forest dependent societies (Garrity 2004; Makundi and Sathaye 2004), land-use practices such as 

agro forestry act as carbon sinks which can help to reduce atmospheric CO2 concentration by 

sequestrating greenhouse gases (Canadell and Raupach, 2008; Soto-Pinto et al., 2010). 

2. 2. 3. Role of on farm woody species for biodiversity conservation 

Biodiversity is a popular way of describing the diversity of life on the earth. It includes all life 

forms and the ecosystems of which they are apart (Gaston & Spicer, 2004). Its appropriate 

conservation and sustainable development strategies attempt to recognize this as being integral to 

any approach.  In agricultural landscapes, biodiversity occurs as a mosaic of farms with differing 

crops and vegetation actively managed by farmers (Cromwell et al., 1999). Agroforestry often 

increases biodiversity through the integration of trees, shrubs, crops and/or animals into the 

system. Agroforestry contributes to biodiversity conservation through: (i) the provision of 

supplementary habitats for species that tolerate lower levels of disturbance (Jose, 2009); (ii) 

conservation of remnant native species and their gene pools (Harvey and Villalobos, 2007).  On-

farm tree species have both biophysical and socio-economic roles; among the biophysical roles, 

circa-situm conservation (conservation of biodiversity while utilizing species), soil and water 

conservation, improvement of soil fertility through synergistic effects and sequestration of 

greenhouse gases are the major ones (Nair, 2003).  

2.2.4. Role of on farm woody species for food security 

Food security is defined as a condition “when all people, at all times, have physical, social and 

economic access to sufficient, safe and nutritious food which meets their dietary needs and food 

preferences for an active and healthy life” (FAO, 2003). Woody species in the agricultural 

landscapes provide basic food products and traditional medicines as well as a variety of other 

products including fodder, spices, gums, resins, fuel wood, construction wood and wood for 
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making farm implements for a large number of people, in sub-Saharan Africa (Zewuge, 2004).  

Food from trees in agroforestry systems are said to be a safety net for subsistence systems, these 

trees provide fruits, vegetables usually during the dry season when farm crops are not ready for 

harvest and consumption. Food from trees in agroforestry systems is of particular importance to 

subsistence farmers. Poverty reduction among the rural poor through market-driven, locally led 

tree cultivation systems that generate income and build assets that increase purchasing power; 

improvement in health and nutrition of the rural poor from products of agroforestry systems and 

conservation of biodiversity through integrated conservation-development solutions based on 

agroforestry technologies which maintain sustainable level of productivity (Garrity, 2004).  

2.3. Tree species preferences and management 

2. 3.1. Tree Species selection 

Choice of species plays a major role in defining the ecological, environmental and economic 

sustainability of agro forestry systems. Specific characteristics of tree species can be important 

for selection, following criteria ranging between the utility, drought resistance, compatibility 

with crops and improvement of soil fertility (Roothaert and Franzel, 2001; Bannister and Nair, 

2003). The selection of tree species depends on the benefit that can be drawn from keeping the 

tree on a farm. Depending on the characteristics of the farming system different tree species can 

be selected, for example for subsistence or marketing purpose, for improving the soil or for other 

ecological advantages of the trees (Leakey and Simons, 1998). Multipurpose trees are often 

selected as they can meet multiple returns. 

2. 3. 2. Incorporate local knowledge on tree management 

Local knowledge (LK) is a knowledge that is unique to a given culture or society and transferred 

by oral transmission, origin in practical experience, focus on the practical rather than theoretical 

etc. (Failing et al. 2007; Brush. 2007). In most part of the developing world, rural people 

recognized the role of trees in providing a number of important goods and services (Arnold, 

1999).  Multi-layer indigenous agro forests land-use practice in Gedeo has helped farmers to 

survive difficult times in their history. The history of exploitation and developments reveal that 

ecological crisis and surprises often emerge from unexpected cross–scale interaction (Tadese, 

2002). Therefore, an understanding of farmers‟ indigenous knowledge and management of their 

agro forestry practices is important for the development and scaling-up of technologies and 

extension approaches that meet farmers‟ aspirations and are thus likely to be adopted by them 
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(Nyeko et al 2002). Research and documentation are necessary before indigenous knowledge can 

be incorporated into resource management. Documentation is also an important element in 

conserving and protecting this knowledge (Higgins, 2000). 

2.3. 3. Management patterns of on farm tree and shrubs 

On-farm trees can be found in agricultural landscapes in various forms of spatial and temporal 

arrangement. For instance, trees that contribute positively to agricultural crops are grown 

dispersed in crop fields while trees that compete with crops are planted separately in block 

arrangements. One of the features of on-farm tree management is that the biological 

characteristics of trees are often taken into account to determine where they should be grown 

(Tesfaye, 2005). Thus, trees are planted and managed on farms in different niches (Nair, 1993). 

The most common tree management techniques used by the farmers are identified and defined 

(Tengnas, 1994; Chilufya and Tengnas, 1996; FAO, 2000) as follows: 

Pollarding involves cutting the whole of the tree‟s crown so as to induce regeneration and the 

method applies to trees that can be easily climbed. It is a method of encouraging lateral branches 

by cutting off the whole crown of the tree two meters or so above ground level. It encourages 

quick regeneration and still allows the branches to be used for various purposes.  

Coppicing is the process of cutting trees down, allowing the stumps to regenerate for a number 

of years and then harvesting the resulting stems. It involves cutting down the whole tree leaving 

a stump 10 – 30 cm above ground level. The cut should be angled so that re-growth of new 

shoots can take place. Preferably, this method should be used only on small trees and shrubs.  

Thinning is a type of selective cutting primarily undertaken to make the trees more profitable in 

an upcoming final felling. This management technique is performed to improve the growth rate 

or health of the remaining trees. Thinning may be done to increase the resistance of the stand to 

environmental stress such as drought, insect infestation or extreme temperature. 

Pruning is the practice of cutting back of certain branches of diseased, over-matured, or 

otherwise unwanted portions from a woody plant. This can be done on trees whose side branches 

can be reached from the ground, or by climbing the trees half way up. The aim is to remove 

crooked branches and those with thick foliage but to leave those that are growing straight so as to 

include straight bowl formation.  
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3. MATERIALS AND METHODS 

3.1. Description of the Study Area 

3.1.1. Geographical Location 

The study was conducted in Damboya District, Kembata Tembaro Zone, Southern Nations, 

Nationalities and Peoples‟ Region of Ethiopia, geographically located between 7.2º – 7.4º North 

latitude, and 37.8 º – 38.9ºE longitude (Fig.1) (CSA, 2007).  Damboya is bordered on the south 

by Kedida-Gamela District, on the west by Angacha District, on the north by the Hadiya Zone 

(Shashogo District), and east by the Halaba Zone. The town of Durame is surrounded by 

Damboya woreda. It is 115 km far away from the regional capital Hawassa and 196 km from the 

Addis Ababa. The district has an altitudinal range of 2500=3008m.asl. (DWARDO, 2007).

  

Figure 1  Map of study area  
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 3.1.2. Climate 

The study area consists of three distinct agro-climatic zones, High land (30%), Midland (60%) 

and low land (10%). The average minimum and maximum temperature of the study area ranges 

between 26
o
C - 28

o
C. The mean annual rainfall varies between 800 - 1800mm (DWARDO, 

2009). It also has bimodal rainfall distribution such as autumn and summer. Autumn is the short 

rainy season that lasts between March and May. During this period, the area receives total 

average rainfall of about 170 mm. The “summer” season, which is the longest rainy season, lasts 

between June and September. Rain that occurs during the “summer” season is very intensive and 

long. Although the rainfall has bimodal distribution, most of the crop production takes place 

during the “summer” (May to September) season. The dry months in the area extends from 

middle of October to end of March and May is also included in dry season (DWARDO, 2011). 

3.1.3. Soil 

The dominant soil of the district is Alfisols (SNNPR BoFED, 2004). As reported from several 

researchers, Alfisols are among the best agricultural soils with clay-to-clay loam texture and 

imperfect drainage effective depth of greater than 150cm with the pH value from 5.2 to 6.5. The 

maximum altitude and minimum are 3008m and 1550m above sea level, respectively 

(DWARDO, 2007). 

3.1.4. Vegetation  

The area is sparsely covered with vegetation particularly at homestead, boundary planting, 

dispersed trees on crop land, woodlot, road sides and in degraded areas of land. The natural 

forest is already cleared and the area is turned into farm land. The vegetation coverage is 

dominated by enset and eucalyptus trees. The common woody species in the study areas are 

Acacia abyssinica, Albizia gummifera, Celtis africana, Cordia africana, Croton macrostachyus, 

Erythrina abyssinica, Eucalyptus camaldulensis, Ficus sur, Junipers procera, Olea europea 

subsp cuspidata, Afrocarpus falcatus, Grevillea robusta, Vernonia amygdaline, Prunus africana, 

Eucalyptus species, and Cupressus lusitanica (DWARDO, 2007). 
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3.1.5. Population 

According to the 2007 Census projected for 2014, the total population of the study District is 

estimated to be 82,622 of whom 41,543 are men and 41,079 women, 8122 or 9.83% of its 

population are urban dwellers. The majority of the inhabitants are Christians in religion i.e.  

Protestant (82.07%), followed by Orthodox (5.17%), and Catholics (2.23%) the remaining are 

Muslims (10.35%), (CSA, 2007).  

3.1.6. Economic activities 

The livelihood of the District depends mainly on subsistence and mixed agriculture (crop-

livestock production) characterized by subsistence production. Households grow mainly Enset, 

wheat, potatoes, barley, beans and peas. All of these crops are both consumed and sold. Enset is 

the main food crop while wheat is produced mainly for sell. Those households crop production 

depends on fertilizer usage (for all crops except enset). Cattle, sheep, and equines (donkeys, 

horses and mules) are reared in this zone. Due to lack of grazing land, households tend to keep 

small numbers of animals and use a zero-grazing system for feeding their livestock.  

3.2. Methods 

3.2.1. Preliminary survey 

Preliminary survey was conducted to get the first impression on situation on-farm tree diversity 

and their contribution to local people‟s livelihoods. It includes transect walk, informal dialogue 

with farmers in order to identify the sample Kebeles (smallest administrative unit). During the 

transect walk, the researcher took notes on farm trees and identifying the most dominate 

agroforestry practices in the study site. Occasionally, informal interviews were carried out with 

farmers who would be met along the way to obtain information for survey. 
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3.2.2. Site Selection 

The study was conducted in Damboya district, south-central Ethiopia. Damboya district has total 

of 20 Kebeles (smallest administrative unit). In order to have a fair representation of sites; 

stratified purposive sampling procedure was followed starting from the district, sites, and to the 

village level. The district was selected on the basis of the following criteria: on farm tree species 

diversity and the familiarity of the researcher with the biophysical and socio-economic settings 

of the study area. The selection of Kebeles among the others was based on the existence of trees 

at different AFPs (niches). The study was conducted in two agro-ecologies (i.e. lowland altitude 

from 1680-1800. m.a.s.l. and midland altitude from 1800-2300. m.a.s.l. sites) zones of Damboya 

district. The two agro ecological zones were purposively selected because traditional 

management practices and tree species diversity often vary with altitudinal difference. From each 

agro-ecological zone, one peasant association was purposively selected following the different 

criteria The criteria Based on number of cattle (particularly the number of oxen and cows), 

amount of annual crop production, land holding size, standard of housing, number of source 

income, amount of money deposited in bank, land size covered by different perennial plant 

(particularly, chat, avocado, coffee, mango, apple, and no fruit woody plant), level of work, 

standard of transport system are considered for peasant association selection. Accordingly, Kota-

Kombola from lowland altitude site (1600-1800. m.a.s.l), and Hamencho kebele from midland 

altitude (1800-2300. m.a.s.l.) were selected. From each selected kebele, two peasant associations 

were randomly selected so as to avoid sampling biasness and to get representative sampling of 

peasant association.  

3.2.3. Key informant Selection 

The key informants were identified as individuals who are knowledgeable about vegetation 

history and tree cultivation, and have continuously lived in the study area for a long period of 

time (more than thirty-five years). The selection of key informants was done using snowball 

method. The chain referral process allows the researcher to reach population that is difficult to 

sample when using other sampling methods. The process is cheap, simple and cost efficient. This 

sampling technique needs little planning and fewer workforce compared to other sampling 

methods. The selection of Key informants was done by interviewing individual farmers who 

were randomly asked to give the name of 32 key informants. After ranking the scores given by 

farmers, the top 8 persons per village across were selected.  
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The purpose of selecting key informants was to categorize villagers by wealth status and to 

provide information on-farm tree species diversity management and their contribution to local 

people‟s livelihoods. This information was also later used for developing a questionnaire. 

3.2.4. Household selection 

In this study, a household (HH) is defined as a small group of persons who share the same living 

accommodation, who pool some, or all, of their income and wealth and who consume certain 

types of goods and services collectively, mainly housing and food, (UN, 1993). The study was 

used to classify farmers into three wealth categories before drawing any sample of households 

for conducting a formal survey. Wealth ranking was used to stratify the households according to 

their wealth category as poor, medium and rich based on their local criteria for example land 

size, enset number planted per year, number of cattle, and house.  To characterize HHs in each 

village into different social classes, wealth ranking was carried out by adapting the technique 

used by Crowley (1997). Farm HHs can vary with wealth status, which may have influence on 

farm tree management practices. As a consequence, this study was carried out by categorizing 

households into different wealth groups at each village through stratified random sampling 

procedures. The purpose of wealth ranking in relation to this study is to investigate how HHs‟ 

wealth status relates with farmers on farm tree management practices. KIs were used to 

categorize all individual HHs in each selected village into three main categories; rich, medium 

and poor, representing HHs with high income, medium income and low income, respectively.  

3.2.5 Sample size determination of household  

The sources of data for the study were selected peoples in Damboya District of two purposively 

selected sample Kebeles (Hamencho and Kotakombola). Before selection the kebele, interview 

was conducted with the agricultural office of Damboya District and agricultural developmental 

agency (DA). This was used to identify which kebele dominantly covered with woody species 

diversity, management practices and their contribution to local people. In this case both male and 

female at different age and education level were considered.  

There were 170 identified total households in the two sampled Kebeles in the study area, among 

these the sample size determination for the study carried out using (Kothari, 2004) formula. 
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n is the desired sample size, N is the size of household in the two sampled Kebeles (170); at a 

confidence level of 95% and 5% precision is the critical value containing the area under the 

normal curve =1.96; e is the desired precision level (5% precision = 0.05) p is an estimated 

proportion attribute present in the population (0.5) q = 1- p (1 – 0.5 = 0.5). 

By substituting these values in the above formula, the sample size „n‟ will be calculate

 

Thus, total of 90 sample household respondents were selected, stratified proportional probability 

sampling techniques used to divide and allocate the sample size (90) to each of the two selected 

sample Kebeles.  

According to the principle of probability proportional to size, which means Kebeles that have 

large numbers of households, based on the measure of size, was given greater probabilities.  

Then the following probability proportional to size formula will be employed to allocate 90 

household respondents for two identified kebele and the result summarized in (Table 1). 

 

 The formula for proportional allocation from the stratum/Kebeles is: where; n is the sample size 

selected from two sample Kebeles in this case 90 households, Pi is population included from the 

stratum/Kebeles. N =Total households in the two-sample selected kebele k= sample household 

respondents in each kebele.  Based on this: k= (nxpi)/N 

Hamencho Kebeles (n=90 household) =90 x 89/170 = 47 sample household respondents 

Kotakombola (n=90 household) =90 x 81/170 = 43 sample household respondents  
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Table 1 Total number of households in the selected sample Kebeles and sample was taken from 

each Kebeles 

    

 

 

 

 

 

 

3.2.6. Focus group discussions 

Focus group discussions with community leaders, elders and experienced farmers were carried 

out using guide checklist questions to explore on-farm tree management, farmer‟s trees 

preferences, and their contribution to local peoples‟ livelihoods. Four focus group meetings were 

conducted across the four villages. Each focus group composed of 7 persons, involving women, 

men, community leaders, elders and experienced farmers. The discussion was facilitated by the 

researcher together with the enumerators. 

3. 2.7 Inventory of woody species  

Before field data collection, a reconnaissance survey would be conducted to collect base line 

information and observe woody species distribution in farmlands. For assessing woody species 

on farmlands in the two study sites, the line transects survey and direct counting method would 

be used. Once the number of transects and sample size was determined, the transect line would 

be laid out along altitudinal gradient. Inventory of tree/shrub species was carried out on farms of 

sampled households. For the purpose of species richness calculations, all tree and shrub species 

on the farms were recorded following an approach used by Tesfaye (2005). Two transect line 

would be laid out in each Kebeles. The first transect line and plot would be set purposely.  But in 

counting the population (individuals) of each tree species, those trees/shrubs with a minimum 1.3 

m height from the ground of 5 cm diameter were included, and their diameter was measured by 

caliper and diameter tape. They abundance (number of individual trees) of each species 

occurring on farms was determined, farm households (owners) would be asked to list all the uses 

of the different tree species encountered on their farms. While surveying the farms, the owners of 

the farms were involved in identifying and in providing detailed explanations about the different 

Sample kebele Household Household respondents  

Hamencho 89 47 

Kota-Kombola 81 43 

Total 170 90 
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types of trees growing on their farms, and other related issues. For the purpose of species 

richness calculations, all tree species on the farms would be recorded following an approach used 

by Tesfaye (2005).  For woodlot plantations, 10% of the land size was sampled with 5 × 10 m 

sample plots with some modifications of the approach of Zebene (2003). For inventory of 

boundary plantations, Scherr et al. (1990) approaches were used. The length of boundary 

plantations was divided into 10 m sections. One section was selected for every 50 m of boundary 

length. When the length is less than 10 m, the actual length is considered. Inventory of home 

garden trees and trees on parkland AF were inventoried by taking one quadrat sample for each 

AFP from a HH farm based on the approaches of Nikiema et al. (2005) with some adjustments. 

Thus, for this study a quadrat size of 10 × 5 m, and 50 × 50 m was used for home garden trees, 

and AF parklands respectively. The parameters taken during the inventory was number of tree 

species and DBH to estimate number of stems per farm and hectare, and the basal area per farm 

and hectare of the sampled household‟s farm area, respectively. Local name of all woody species 

found in the sample plots was recorded by the help of local community and identification of the 

scientific names of species was carried out using the following books, Flora of Ethiopia and 

Eritrea (1995) and Azene (2007).  

3.3. Data analysis 

Both qualitative and quantitative data were analyzed. The qualitative data were analyzed 

partially during the process of data collection, to be able immediately to identify gaps to be filled 

through subsequent data collection. The quantitative data were first summarized, tallied and 

coded and processed, and was analyzed by means of Statistical Package for Social Sciences 

(SPSS) version 16 software and Microsoft Excel. By means of descriptive statistics, the mean, 

range, frequencies, percentages, minimum as well as maximum values of variables were 

calculated. The results from stems density, tree basal area, across wealth categories were 

compared by one-way ANOVA. By using F (test (P<0.05)) was used to separate the non-

significant means from significant means 
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3. 3. 1. Diversity index  

The two main things taken into consideration when measuring diversity are richness and 

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

can be expressed in a mathematical index to compare diversity between sites. The second thing, 

evenness, measures a relative abundance of different species making up the richness of the area. 

Richness and diversity of each AFP practices were calculated as the number species, Shannon 

and evenness indices. Although several quantitative descriptions are available for characterizing 

species diversity, the Shannon-Wiener richness and Shannon equitability (evenness) (Magurran, 

1988; Kent & Coker, 1992) were commonly used and considered in this study. In addition to this 

importance value index (IVI) was calculated to demonstrate the importance of individual 

tree/shrub species on farmland.  

The Shannon-diversity index was calculated, to analyse the diversity of tree/shrub species per 

plot and it was calculated as follows:  

                    H
1
= -



S

i 1

Pi ln Pi 

H' = Shannon diversity index  

Pi = the proportion of individuals or abundance of the i
th

 species expressed as proportion of the 

total abundance lnpi =natural logarithm of pi 

3.3.2. Measurement of Similarity 

Similarity indices measure the degree to which the species composition of quadrats or samples is 

a like; whereas dissimilarity coefficient assesses which two quadrats or samples differ in 

composition. Sorenson is the most common binary similarity coefficients because it relies on 

presence or absence data. The coefficient of Sorenson differs from the other measurements since 

it gives more weight to species that are present in both quadrats/samples and therefore less 

weight to species that are present in only one quadrat. 

Many options available, the Sorensen similarity coefficient is applied to qualitative data and is 

widely used because it gives more weight to the species that are common to the samples rather 

than to those that only occur in either sample (Kent & Coker, 1992). 
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The Sorensen Coefficient of similarity (S s) is given by the formula:  
cba

a
S s 


2

2
 

Where Ss = Sorensen similarity coefficient 

 a = number of species common to both areas (1 and 2) 

 b = number of species in area 1 

 c = number of species in area 2 

The coefficient is multiplied by 100 to give a percentage. 

3.3.3. Importance value index (IVI) 

The IVI indicates the importance of individual tree/shrub species in the land-use systems and 

was calculated with three components (Kent & Coker 1992) as follows;  

(a) Relative density. 

Relative density = Number of individuals of the species * 100                                

                              Number of individuals of all the species 

(b) Relative frequency. 

Relative frequency = Number of occurrences of the species * 100 

                                  Number of occurrences of all the species 

(c) Relative dominance. 

Relative Basal area   =   Basal area of individual species    * 100                         

                                         Basal area of all species  

Dominance refers to basal area = ∑ ∏D
2
/4 

IVI = Relative (Abundance + Frequency + Basal area)  
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4. RESULTS AND DISCUSSIONS 

4.1. Households’ socio demographic characteristics  

The characteristics of the surveyed households are shown in Table 2. The highest percentage of 

the respondents was account for men (87.8%). Larger proportion of the respondents (47.8%) 

aged 36–50years.With regard to education level, most of the respondents (63.3%) were illiterate 

but the remaining‟s vary in their education level from able to read and write to high school. 

Agriculture was the major occupation for all of the households (98.9%) and only 1.1% of them 

were involved in other off farm income generating activities. 

Table 2 Households‟ socio demographic characteristic at the study site (n=90) 

 

socio demographic characteristic Frequency Percent (100%) 

  

80 

 

Sex  Male 88.8 

Female               10                               12.2 

    

Marital status  Married 81 88 

Widowed 9 9.8 

 

Age 

 

 

Family size 

   

21-35 18 20 

36-50 

 

1-3 

43 47.8 

 

8 

 

8.9 

4-6 59 65.6 

Above 6 23 25.6 

 

Religion  

Protestant 63 85.1 

Orthodox 7 9.5 

Muslim 4 5.4 
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Education  

Illiterate 57 63.3 

Read and write 

First cycle (1-4) 

19 

7 

21.1 

7.7 

Second cycle (5-8) 5 5.5 

High school (9-12) 2 2.2 

    

Wealth status Poor 32 35.6 

Medium 36 40 

Rich 22 24.4 

    

Occupation  Agriculture  89 98.9 

Other  1 1.1 
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4.2. Composition of woody species  

A total of 46 species of trees and shrubs categorized in 33 families were identified and recorded 

across four agroforestry practices (Appendix 1). From these woody species, 65% of them were 

trees and the remaining 35% were shrubs. The highest number of species is recorded from 

Fabaceae, followed by Myrtaceae, while 24% of the families were represented by 2 species each. 

The remaining 23 families were represented by only one species each. On-farm trees were 

composed of indigenous and exotic tree species. Of recorded woody species, 78% were native 

and the rest 22% were exotic (Appendix 1). 

 

                     

 Figure 2  Percentage Composition of indigenous and exotic woody species 
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4.3. Tree species diversity  

The Shannon diversity index indicated the highest diversity in the homegarden agroforestry and 

the least in the parkland agroforestry practice. Similarly, in homegarden highest species evenness 

recorded compared to the parkland, Woodlot and farm boundary.  

Table 3 Diversity indices of woody species among different agroforestry practices  

 

Agroforestry practices Shannon diversity 

index 

          Evenness index 

Homegarden (n=90) 3.2             0.78 

Parkland (n=90) 2.09             0.43 

Farm boundary (n=90) 

Woodlot (n=90) 

3.05 

2.4 

            0.57 

            0.59 

 

4.4. Similarity in species composition 

Woody species in homegardens, park land, and farm boundary is similar in composition. For that 

reason, 64.3 % of the species in the homegarden were also observed in the parkland agroforestry, 

and 62.7% of the woody species in the homegarden were also observed in the farm boundary. 

Moreover, 70 % of the species observed in the park land agroforestry were also observed in the 

farm boundary.  

Table 4 Sorensen similarity percentage in woody species composition 

Agroforestry practices Homegarden Parkland Farm boundary 

Homegarden - 64.3 62.7 

Parkland - - 70 

Farm boundary  - - - 
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4.5. Woody Specie density 

4.5.1. Number of stems   

The inventory results indicated that the stems density varied among agroforestry practices and 

wealth category (Table 5). Overall mean stems of woody species were 4112 stems per hectare in 

the study area. The highest stems density was recorded in the homegarden agroforestry (5709 

stems/ hectare), followed by woodlot (5700) and farm boundary (4263). The stem density was 

highest in parkland for medium, in farm boundary for the poor, and in homegarden and woodlot 

for rich households. However, the stem density across the wealth categories didn‟t show 

significant difference (P<0.05). 

Table 5  Mean (±SD) number of stems of woody species per hectare in Damboya district, 

southern Ethiopia (90) 

 

 

4.5.2. Tree basal area 

Basal areas of woody species in the four agroforestry practices are presented in Table 6. Overall, 

mean basal area under agroforestry practices at the study sites were 10.8 m
2
 per ha. The highest basal 

area was recorded in the woodlot (19.7m
2
/ha), followed by homegarden (11.74) and farm 

boundary (8.6).While parkland had the least basal area (3.2m
2
/ha). Rich households had the higher 

basal compared to the remaining two wealth categories. There was significant difference in basal area 

between poor and rich wealth categories (p<0.05). 

Agroforestry 

practices 

Poor Medium Rich Overall mean 

Home garden 6115±730 4500±300 6513±850 5709±626 

Parkland 810±504 930±640 560±360 776±501 

Farm boundary 7890±3050 6040±530 5970±310 4263±1296 

Woodlot 5540±113 5670±752 5890±202 5700±355 

Mean 5088±1099 4285±556 4733±430 4112±695 
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Table 6 Mean (±SD) basal area of woody species m
2
/ha across agroforestry practices and wealth 

categories 

  

                               Wealth categories 

Poor Medium Rich Overall mean 

Home garden 7.02±5.8 10.68±8.5 17.52±4.9 11.74±3.2 

Parkland 3.03±4.5 4.36±6.8 2.4±7.2 3.2±6.2 

Farm boundary 11.3±12.64 8.62±10.5 6.07±5.8 8.6±9.6 

Woodlot 13.4±10.1 19.3±16.2 26.5±13.6 19.7±13.3 

Mean 8.6±8.3
 

10.7±10.5 13.1±7.8
 

10.8±8.07 

` 

4.6. Importance value index (IVI) 

Importance value index of the top eleven woody species across agroforestry practices are shown 

in (Table 7). There were variations in terms of woody species being dominated among the 

agroforestry practices in the studied area. Coffea arabica was the most important woody species 

in homegarden, followed by Persea americana. While Cordia africana was the most important 

woody species in the parkland as farmers deliberately left the species scattered on the farms. 

Vernonia amygdalina was the most planted in farm boundary, followed by Bersama abyssinca. 

As expected, woodlots were dominated by Eucalyptus species. 
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Table 7 Importance value index (IVI) of the top eleven woody species recorded across  

Agroforestry practices 
 

 

Species  

                                              Importance value index 

Homegarden Parkland Farm boundary Woodlot 

Eucalyptus camaldulensis 12 - - 117 

Cordia africana 40.63 75.2 - - 

Croton macrostachyus - 57 - - 

Afrocarpus falcatus -  - 51.7 

Coffea arabica  127  - - 

Persea americana  46.9 - - - 

Albizia gummifera - 13.4 27.7 - 

Ficus vasta   - 23.5 - - 

Eucalyptus globulus -  - 49.6 

Acacia abyssinica 21.3 23.5 - - 

Millettia ferruginea - 11.34 45.8 - 

 

4.7. Woody species preference and management  

 4.7.1. Woody species preference 

The five preferred woody species among respondent and reasons for their preferences shown in 

Table 8. Accordingly, Cordia africana, Eucalyptus species, Coffea arabica, Persia americana, 

and Afrocarpus falcatus were the five most preferred of the various woody species retained or 

planted on farm land. 

Table 8 Respondents‟ woody species preference ranking in order of benefit to local people‟s 

livelihoods at the study site 
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Species name Total relative score Reason for 

preference 

Rank 

Coffea arabica            51.8       SF, SI, FO 1 

Cordia africana              32.2 CO, SI, FW,T 2 

Eucalyptus 

camaldulensis    

             16.9 SI, FW, CO 3 

Persea americana            10.4 SI, FO 4 

Afrocarpus falcatus              3.3 T, SH, FW 5 

Key:  CO= Construction, FW=Fuel wood, FO = food, SF= Soil fertility, SI =Source of incomes, 

SH = shade, T = timber, 

4.7.2. Woody species management 

Pruning, pollarding, Coppicing, and composting are among the most important tree management 

practices in the area. Farmers practiced various management practices for different tree species. 

Coppice management was the most widely practiced to species recorded except Persea 

americana. While composting was used to agronomic crop such as Coffea arabica and fruit 

species (e.g. Persea americana). About 50 percent of the respondents mentioned that they 

conducted pruning and pollarding for Croton macrostachyus (Table 9) 
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Table 9 Lists of some tree species managed by different management practices and Percent of 

respondents (n=90) on the management practices 

 

No Woody 

species 

Pruning Pollarding Coppicing Composting Reason 

1 Cordia 

africana 

38.9 - 56.7 4.4 GR, RC, RS, 

FD 

2 Coffea 

arabica 

35.6 - 23.3 41.1 GR, RC 

3 Croton 

macrostachyus 

51.1 48.9 43.5 - GR, RS, FW, 

FR 

4 Eucalyptus 

camaldulensis 

- - 100 - GR,RC,RS,FW 

5 Vernonia 

amygdalina 

30 14.4 55.6 - RS, FW, FD 

6 Persia 

americana 

- - - 100       F 

7 Erythrina 

abyssinica 

50 16.7 33.3 - RS, FW, FD 

 

Key: F= for food; FD= fodder; FW= fuel wood; GR= for growth; RC= to reduce competition; 

RS= to reduce shade;  
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4.8. Niches of tree growing and use values 

4.8.1. Niches of tree growing 

Most of the exotic species were planted while the indigenous species were retained. 

Table 10 Responses of households (%) to niches and form of growing some tree species in the 

study area 

 

No Tree species No. of respondents (%) Niches 

Planted Retained 

1 Cordia africana 69.2 29.7 HG, FB, PL 

2 Eucalyptus camaldulensis 100 - WL 

3 Croton macrostachyus 34 64.8 PL, FB 

4 Coffea arabica 100 - HG 

5 Persea americana 100 - HG 

6 Millettia ferruginea 54.9 - FB, PL 

7 Vernonia amygdalina 100 - FB 

8 Vernonia auriculifera 100 - FB 

9 Afrocarpus falcatus 50.5 48.4 WL 

10 Ehretia cymosa - 58.2 FB 

11 Ficus Vasta - 68.2 PL 

12 Erythrina abyssinica 100 - PL, FB 

13 Grevillea robusta 100 - WL 

14 Olea africana 26.4 72.5 PL, FB 

Key: FB=Farm boundary; HG= Home garden; PL= parkland; WL= Woodlots 

4.8.2. Use values of woody species 

The surveyed households used woody species for fuel wood, construction, soil fertility 

amendment, fodder, and timber, source of income, food, shade and medicine. Farmers used 

multipurpose species for their basic needs. 
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Table 11 Percent of respondents on various uses values of woody species in the study area 

   

 Use values Frequency (f) Percentage (% 

1 Fuel wood 76 84.4 

2 Construction materials 74 82.2 

3 Shade  68 75.6 

4 Live fence income 64 71.9 

5 Food  61 67.8 

6 Source of 57 63 

7 Timber production  56 62.2 

8 Farm tools  41 45.6 

9 Soil amendment 37 41 

10 Beekeeping  23 25.6  

11 Medicine 21 24.4 

12 Fodder 22 23.3 

 

4.9. Major Constraints and opportunities for planting woody Species 

Various constraints have been identified that could affect the growing of woody plants on the 

farmers land. The nature of the constraints depends on the agroforestry types in which the woody 

plants are grown. Interviewed households stated that land shortage, drought, free grazing, lack of 

preferred seed, and pest/disease were among problems affecting management of trees on farms  
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               Figure 3 Constrains of tree planting and retaining    

Indigenous knowledge, market availability, existence of extension services and possibility of 

getting planting materials were among the factors considered as opportunities to tree planting 

(Figure 4).    

 

 

     

            Figure 4 Opportunities to tree planting and retaining  
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4.10. Discussions 

Farmers in study area retain and/or plant different woody species on their farmland to obtain 

diverse use values.  The total number of woody species identified in this study (46 species) was 

by far lower than what was reported in Sidama, southern Ethiopia (120 woody species) (Tesfaye 

Abebe, 2005) and in Arbegona (108) of Sidama (Muktar, 2006) and elsewhere in Ethiopia 

(Motuma Tolera, 2006; Mulu, 2010). The variation could be attributed to differences in farm 

land size, management intensity, cultural setting, and environmental situation. Farmers managed 

both exotic and native trees/shrubs. The proportion of native woody species recorded in our 

study area (78%) was lower than of findings in agroforestry (87%) in Yirgacheffe woreda, 

southern Ethiopia (Fikrey Tesfaye, 2011). In this study, the reason for high number of 

indigenous tree/shrub species is related to maintaining of the already existing species. The reason 

for highest diversity around homesteads and farm boundary may be due to proximity and 

presence of favourable condition for management. The low evenness in parklands could be 

attributed to the dominance of some species in terms of total population such as Cordia africa, 

Croton macrostachyus, and Acacia abyssinica which farmers often plant/retain and tend 

deliberately in high density. This result is similar with the findings of other researchers who did 

assessment of tree species diversity, distribution pattern and socioeconomic uses on farm land in 

Oromia regional state (Yemenzework Endale, 2014). Similarity in woody species composition 

among homegarden, parklands and farm boundary is due to the same agro ecology. 

The reasons why farmers maintain or plant trees on their farmlands vary from one place to 

another based on their purpose. Farmers in the study area use on-farm woody species to get 

diverse uses for example shade, fuel wood, source of constructions materials, soil fertility 

improvement, fodder productions, food, income source, bee forage, live fences and farm tools. 

The result of this study is in line with the previous studies conducted in agroforestry practices in 

Ethiopia (Tesfaye Abebe, 2005; Mesele Negash, 2007). The agroforestry homegardens of the 

Southern Ethiopian highlands are dominated by the native perennial crops Enset and coffee, and 

additionally include a large variety of staple food crops, vegetables and tree crops. 

The levels of contribution of tree resources for cash generation tend to be more noticeable rather 

than other services. Furthermore, the contribution of tree-based products for cash income is 

higher for commercial trees such as Eucalyptus spp. can easily be grown and have good market 
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opportunity. And also, the indigenous species, Cordia africana is the major ones from native 

species of timber producing the study areas. Besides, some of the households in the study sites 

retain and manage some trees on their crop field which they regard as having good benefits in 

maintaining favourable soil conditions from their experience. Some studies in Ethiopia also 

confirms that soil fertility underneath of on-farm trees such as Cordia africana, Croton 

macrostachyus, Faidherbia albida and Millettia ferruginea have improved crop productivity 

compared to treeless farms (Hailu et al., 2000; Zebene, 2003). 

The woody species preference in the study area is follows: Coffea arabica>Cordia africana 

>Eucalyptus camaldulensis > Persia americana >Afrocarpus falcatus based on the benefits they 

provide. The importance of trees in addressing these issues has been well understood by farmers 

through centuries and clearly demonstrated in traditional tree-based agricultural farming and 

land-use systems (Garrity et al., 2006). 

With the regard to on-farm trees managements; farmers in the study area use different 

management practices which help them for the better utilization of on-farm trees. Active 

management of on farm trees for their ecological function is crucial for the existence and 

sustainability of rural livelihoods (Arnold, 1997; Leakey and Simons, 1998). 

Tree pruning, pollarding, coppicing and composting practices were most common tree 

management activities carried in the study area. These results are in conformity with several 

studies conducted in Ethiopia (Fentahun Mengsitu,2008; Tefera Mekonen, 2010; Abebaw 

Zeleka, 2006). Farmers‟ tree management practices are also combined with the knowledge of 

understanding the characteristics of the species and the period at which the management 

activities would be carried out. Reed (2007) also reported that farmer‟s management and 

interaction of trees with other components of the agricultural system is the basis for development 

of agroforestry interventions. 

As respondents indicated that there were opportunities and constraints for agroforestry expansion 

in the study area. This includes indigenous knowledge, market availability for wood products, 

availability of extension services and planting material supply. Fekadu (2009) in Kacha birra 

district, southern Ethiopia, observed that market demand motivated farmers to plant trees on their 

farms.  Drought and land shortages mentioned major problems faced in managing of on-farm 

trees in the study area. Others studies also found similar findings (Abebaw Zeleka, 2006). 
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5. CONCLUSION AND RECOMMENDATIONS 

5.1. Conclusion 

Traditional agroforestry of the present study sites is encompassing a number of native and exotic 

woody species. A total 46 woody species are recorded under four agroforestry practices. There is 

highest species diversity and richness in the homegarden and farm boundary respectively which 

point out farmers give high attention to plant and manage trees around residential area. Also, 

parklands have also considerable species richness and abundance. In each agroforestry practices 

the highest IVI are Coffea arabica (129%), Cordia africana (75.2%), Vernonia amygdalina 

(70%), and Eucalyptus camaldulensis (127%), in the homegarden, parkland, farm boundary, and 

woodlot respectively. A farmer‟s woody species preference depends on the benefit that obtains 

products and serves from keeping the tree on a farm. Farmers‟ preference for woody species in 

decreasing order is Coffee arabica, Cordia africana, Eucalyptus camaldulensis , Persia 

americana and Afrocarpus falcatus at study site. Agroforestry practices in study area are 

homegarden, boundary planting, woodlot and parklands. From these agroforestry practices, 

farmers obtain different types of benefits for their means of livelihood. For instance, fuel wood, 

soil fertility, construction, fodder, live fencing, farm tools, shade, food, medicine and income. To 

sustain these benefit farmers, use different kinds of traditional tree management practices such as 

pruning, coppicing, pollarding, and composting are the most common practices in study sites. 

5. 2. Recommendations 

Based on the present findings, the following points are recommended 

 Diversification of on-farm with multipurpose tree species with the aim of enhancing 

productivity needs to be given attention. 

 Further detailed assessments on income analysis and contributions of on-farm tree is needed  

 It is necessary that the government recognizes the role that farmers play in biodiversity 

conservation through planting and managing trees on their farms  

 Farmers participation should be concerned in the planning stage of tree planting program this 

will allow program planners and researchers to understand the needs of the farmer‟s species 

preferences and the species that are suitable for the area. 
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Appendices 

Appendix 1 Trees and shrubs on sampled household plot in Damboya district, southern 

Ethiopia 

  

No Scientific name 

  

Local name 

(Kembatissa) 

Origin Family  Growth 

form 

 

1 Acacia abyssinica Hochst. Ex 

Benth. 

Oddoricho N Fabaceae T 

2 Albizia gummifera A (G.F. Gmel.). 

C.A.Sm. 

Maticho N Fabaceae T 

3 Arundinaria alpina K. Schum. Lenicho N Bambusaceae S 

4 Arundo donax L. Shomboqo N Poaceae S 

5 Bersama abyssinca  Fresen. Bitanisicho N Meianthaceae T 

6 Brucea antidysenterica J. F. Mill. Duqelchuta N Simaroubaceae S 

7 Carissa edulis (Forssek.) Vahl Atulicho N Apocynaceae S 

8 Calpurina aura (Lam.) benth. Senna N Papilonaceae S 

9 Celtis africana N.L. Burm Suticho N Ulmaceae T 

10 Catha edulis (Vahl.) Forssk.ex 

Endl. 

Chata N Celastraceae S 

11 Citrus sinensis (L.) Osbeck Burtukana E Rutaceae S 

12 Coffea arabica L. Bunna N Rubiaceae S 

13 Cordia africana Lam. Wanja N Boraginaceae T 

14 Croton macrostachyus Hochst. Ex 

Del. 

Masana N Euphorbiaceae T 

15 Cupressus lusitanica Mill. Homma N Cuppressaceae T 

16 Ehretia cymosa Thonn. Ulagicho N Boraginaceae S 

17 Entada abyssinica Steud.Ex A. 

Rich. 

Gorxa N Fabaceae S 

18 Ekbergia capensis Sparrman Olonchuta N Meliaceae T 

19 Erythrina abyssinica Lam. ex. DC. Welechu N Fabaceae T 
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20 Eucalyptus camaldulensis Dehn. Bisha 

Berzafa 

E Myrtaceae T 

21 Eucalyptus globulus Labill. Waju 

Barzafa 

E Myrtaceae T 

22  Eucalyptus citrodora Hook. Shito Barzafa E Myrtaceae T 

23 Euphorbia abyssinica Gmel  Charrichuta N Euphorbiaceae T 

24 Ficus sur Forssk. Azufula N Moraceae T 

25 Ficus vasta Forssk.  Oddechuta N Moraceae T 

26 Flacourtia indica (Burm.f.) Merr Hagalicho N Flacouratiacea

e 

S 

27 Hagenia abyssinica (Bruce) J.F. 

Gmel. 

Xemi Haqqa N Rosaceae T 

28 Grevillea robusta 

A.Cunn.Ex.R.Br. 

Grabila E Proteaceae T 

29 Jacaranda mimosifolia D. Don. __ E Bignoniaceae T 

30 Juniperus procera Hochst.Ex 

Endl. 

Honcho N Cuppressaceae T 

31 Justicia schimperiana Gulibana N Acanthaceae S 

32 Maesa lanceolata Forssk. Gawadicho N Myrsinaceae T 

33 Mangifera indica L. Manguta N Anacardiaceae T 

34 Melia azedarach L. - E Meliaceae T 

35 Millettia ferruginea (Hochst.) 

Baker 

Bilawaqa N Fabaceae T 

36 Olea africana Mill. Werra N Oleaceae T 

37 Persea americana Mill. Abukatuta E Lauraceae T 

38 Afrocarpus falcatus (Thunb.) 

Mirb. 

Zagisho N Podocarpaceae T 

39 Premna schimperi Engl. Hanfarichuta N Verbenaceae T 

40 Prunus africana (Hook.f.) Kalkm. Garbicho N Verbenaceae T 

41 Psidium guajava L. Zaitona E Myrtaceae T 

42 Rhamnus prinoides L‟Herit. Gesha N Rhamnaceae S 

43 Ricinus cumminis L. Chena N Euphorbiaceae S 

44 Schinus molle L. _ E Anacardiaceae T 

45 Vernonia amygdalina Del. Heba N Asteraceae S 

46 Vernonia auriculifera Hiern Rejicho N Asteraceae S 

Key: -N=Native; E=Exotic; S=Shrub; T=Trees  
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Appendix 2 List of all woody species recorded and similarity in composition of woody 

species among home gardens parkland and farm boundary agroforestry practices 

 

Scientific name HG PL FB HGXPL HGXFB FBXPL 

HGXPLX 

FB 

Acacia abyssinica  1 1 1 1 1 1 1 

Albizia gummifera  0 1 1 0 0 0 0 

Arundinaria alpina  1 0 1 0 1 0 0 

Arundo donax  1 0 0 0 0 0 0 

Bersama abyssinca   1 0 1 0 1 0 0 

Brucea 

antidysenterica 1 1 1 1 1 1 1 

Carissa edulis  0 0 0 0 0 0 0 

Calpurina aura  1 0 1 0 1 0 0 

Celtis africana 1 0 0 0 0 0 0 

Catha edulis  0 0 1 0 0 0 0 

Citrus sinensis  1 0 0 0 0 0 0 

Coffea arabica 1 0 0 0 0 0 0 

Cordia africana 
1 0 1 0 1 0 0 

Croton macrostachyus  
1 1 1 1 1 1 1 

Cupressus lusitanica  1 0 1 0 1 0 0 

Ehretia cymosa 0 0 1 0 0 0 0 

Entanda abyssinica  0 0 1 0 0 0 0 

Ekbergia capensis  

0 0 1 0 0 0 0 

Erythrina abyssinica  1 1 1 1 1 1 1 

Eucalyptus 

camaldulensis  1 0 1 0 1 0 0 
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Eucalyptus globulus 0 1 1 1 0 1 0 

Eucalyptus citrodora 0 1 1 1 0 1 0 

Euphorbia abyssinica 1 1 1 1 1 1 1 

Ficus sur 0 1 1 0 0 1 0 

 
       Ficus vasta  0 0 1 0 0 0 0 

Flacourtia indica 0 0 1 0 0 0 0 

Hagenia abyssinica  0 1 1 0 0 1 0 

Grevillea robusta 1 1 1 1 1 1 1 

Jacaranda mimosifolia 0 1 O 0 0 1 0 

Juniperus procera  1 1 1 1 1 1 1 

Justicia schimperiana 0 0 1 0 0 0 0 

Maesa lanceolata 0 0 1 0 0 0 0 

Mangifera indica  1 0 0 0 0 0 0 

Melia azedarach 0 1 0 0 0 1 0 

Millettia ferruginea  0 0 1 0 0 0 0 

Olea africana  0 1 0 0 0 0 0 

Persea americana  0 0 1 0 0 0 0 

Afrocarpus falcatus  1 0 1 1 0 0 0 

Premna schimperi   0 0 0 1 0 0 0 

Prunus africana  1 0 1 0 0 0 0 

Psidium guajava   1 0 1 0 1 0 0 

Rhamnus prinoides  1 0 1 0 1 0 0 

Ricinus cumminis   1 0 1 0 1 0 0 

Schinus molle  0 0 0 1 0 0 0 

Vernonia amygdalina   0 0 1 0 0 0 0 



  v 
 

Vernonia auriculifera   1 1 1 1 1 1 1 

 Total 24 16 36 13 17 14 8 

Key: - FB=Farm boundary, HG=Homegarden; PL= Parkland, 0=Species absent, 1=Species 

present  

 Appendix 3 List of woody species and its relative frequency, abundance, dominance and 

IVI in parkland agroforestry. 

 

Species Density Frequency Basal 

area 

Rel 

density% 

Rel 

frequency% 

Rel basal 

area% 

IVI 

Croton 

macrostachyus  

125 65 1.072 22.3 21.8 13.02 57 

Cordia 

africana 

167 80 1.52 29.8 26.8 18.5 75.2 

Acacia 

abyssinica 

43 32 0.42 7.6 10.7 5.12 23.5 

Albizia 

gummifera 

92 56 1.07 16.4 18.7 13.04 48 

Erythrina 

abyssinica 

58 41 0.93 10.35 13.7 11.34 35.5 

Millettia 

ferruginea 

21 15 0.53 3.7 5.03 11.34 15.2 

Ficus vasta 54 9 2.52 9.6 3.02 6.4 45.8 

  560 298    100 100 100 300 
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Appendix 4 List of woody species and its relative frequency, abundance, dominance and 

IVI in home garden 

 

Species Density Frequency Basal 

area 

Rel 

density% 

Rel 

frequency% 

Rel basal 

area% 

IVI 

Coffea arabica  2964 82 0.92 86.8 24.9 17.4 129 

Persea 

americana 

157 75 1.03 4.6 22.7 19.5 46.9 

Mangifera indica 43 23 0.48 1.25 6.9 9 17 

Cordia africana 84 67 0.97 2.46 20.36 18.3 40.63 

Acacia 

abyssinica 

75 54 0.65 2.19 16.4 12.3 30.9 

Grevillea 

robusta 

56 16 0.8 1.64 4.8 15 21.2 

Eucalyptus 

camaldulensis 

34 12 0,43 0.99 3.6 8 12.5 

   3413 329 5.28 100 100 100 300 
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Appendix 5  List of woody species and its relative frequency, abundance, dominance and 

IVI in woodlot 

 
Species Density Frequency Basal 

area 

Rel 

frequency% 

Rel Rel 

basal 

area% 

IVI 

density% 

Eucalyptus 

camaldulensis   

1549 71 2.17 68.7 17.08 31.2 117 

Eucalyptus 

globulus 

254 32 3.09 11.2 24.3 14.09 49.6 

Eucalyptus 

citrodora 

56 12 1.05 2.5 8.2 5.2 16 

Cupressus 

lusitanica 

136 25 1.62 6.03 12.7 11.01 29.8 

Afrocarpus 

falcatus 

145 47 3.12 6.4 24.54 20.7 51.7 

Grevillea 

robusta 

72 22 0.96 3.1 7.5 9.6 20.44 

Melia 

azedarach 

42 18 0.71 1.8 5.5 7.9 15.3 

 

 

Appendix 6  List of woody species and its relative frequency, abundance, dominance and 

IVI in farm boundary 

 

Species Density Frequency Basal 

area 

Rel  

density% 

Rel 

frequency% 

Rel 

basal 

area% 

IVI 

Vernonia 

amygdalina 

348 71 0.57 45.9 6.2 6.2 70 

Prunus 

africana 

62 34 1.06 8.19 11.6 11.6 28.4 

Millettia 

ferruginea 

129 65 0.64 17.04 7.04 7.04 40.4 

Erythrina 

abyssinica 

18 9 1.32 8.3 14.5 14.5 19.1 
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Croton 

macrostachyus 

56 22 1.45 7.3 15.9 15.9 28.8 

Celtis africana 54 36 0.96 7.1 10.5 10.5 26.7 

Albizia 

gummifera 

43 15 1.82 5.6 20 20 27.7 

Bersama 

abyssinca   

47 160 1.27 6.2 13.9 13.9 60.5 

 

 

Appendix 7 Farmers’ tree/shrub species preference ranking in order of use values to local 

peoples at study site 

 

Species No. of respondents in 

each rank 

Relative score* Total 

Rel. 

Score 

Reason for 

preference 

 1
st
 2

nd
 3

rd
 1

st
 2

nd
 3

rd
   

Coffea arabica 42 32 24 19.6 15.7 16.4 51.8 T, SF, IG, SH 

Eucalyptus 

camaldulensis  

31 27 19 10.6 11.2 10.3 32.2 CO, IG, FW 

Cordia africana 12 10 22 1.6 1.5 13.8 16.9 IG, FO 

Persea americana 0 12 17 0 2.2 8.2 10.4 IG, FO 

Afrocarpus falcatus 5 9 8 0.27 1.2 1.8 3.3 T, SH 

Total 90 90 90           

 

* Relative score was calculated by multiplying the number of respondents in each rank by its 

proportion e.g. (42 x 42/90) = 19.6). 

Key:  F=Fuel wood, SF= Soil fertility, CO= Construction, IG = income generation, FO = food, T 

= timber, SH = shade 
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Appendix 8 Questionnaires for household survey  
 

1. General information  

Respondent: Name ____________________________ code__________  

Woreda ___________________  

Kebele: _______________village: ________________ 

2. Respondents characteristics 

No Respondents 

characteristics 

 Code  

1 2 3 4 

2.1 Sex Male headed    Female headed   

2.2 Age 21– 35                         36 – 50 51– 65 Above 

65 

2.3 Religion Protestant Orthodox Muslim Other 

2.4 Marital status Married    Widowed            

2.5 Educational status Cannot 

read/write 

 Can 

read/Write 

primary 

1
st
 and 

2
nd

 cycle 

(1- 8) 

High 

school  

(9-12) 

2.6 Family size  1 -3 4– 6 Above 6 Above 

12 

2.7 Main occupation Agriculture  Trade  

Labourer 

Others 

2.8 Wealth status Poor Medium Rich  
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3. Total land size _______in ha. 

4. What type of management practices do you use for on-farm woody species? 

No  Species Management Niches Reason 

     

     

     

     

     

 

Code for management: m1=Thinning, m2= Pruning, m3= pollarding, m4=Composting  

Code for reason: r1= for growth, r2= to reduce competition, r3= to reduce shade, r4= for fuel 

5. Have you ever planted or retained trees/shrub on your farm land? 

             1) Yes                  2) No  

If yes, give priority preference order to plant or retain the tree/shrub species on farm land. 

No species 

preference 

Priority Niches Reason 

     

     

     

     

     

     

     

Code for niche: n1=Homegarden, n2=park land, n3= Woodlots, n4= Farm planting,  

6. The five woody species preferred by household in their farm land.  

No Tree species  Reason Remark  

    

    

    

    

7. What are the major constraints for woody species (tree/shrub) management on farmland? 
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List of constraints Rank Possible Solution 

   

   

   

   

   

   

 

8. What are the major opportunities for woody species (tree/shrub) management on farmland? 

List of opportunities Rank 

  

  

  

  

  

  

  

  

 

9. Contribution and use values of on-farm trees 

FW      CO SI FO FT SH BK SA M FD T LF 

            

            

            

            

            

            

            

            

            

            

FW=Fuel wood, CO=construction, SI=Source of income, FO=Food, FT=Farm tool, SH=Shade, 

BK=Beekeeping, SA=Soil amendment, M=Medicine, FD=Fodder, T=Timber, LF=Live fence 



  xii 
 

Appendix 9 Woody species data collection format sheet  

  

Respondent code………………Kebeles…………….……..Village   -------------Plot 

number……………... Name of collector…………… 

1. Totals counted woody species per plot  

No   Local Name  Scientific Name Total  counted  Remark  

     

     

     

 

2. Woody species dbh greater than or equal to 5cm  

 No   Local Name  Scientific 

Name 

DBH(cm) Height (m) Remark  

      

      

 


