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ABSTRACT 

The managem~nt of agrobiodiversity (AB) by farmers buttresses sustainable food security 

and continuous ecosystem services against the predicted future global environmental 

change. However, the loss of traditional knowledge on local landraces . and breeds, 

inadequate information on AB distribution, and the focus on improved varieties are 

becoming threats for the long-term conservation of AB. The current study focuses on 

agrobiodiversity of enset- based agricultural landscape of KT, southern Ethiopia. The 

agroclimate of the areas was used for selecting a total of 12 study sites (farmscapes). To 

understand the roles of the socio-economic conditions on AB, 180 households (HHs) 

were selected based on the wealt~ status. Environmental data such as slope and elevation 

were recorded for each sampling sites. The area share of the crop as well as woody 

species was measured, and the species were inventoried. Standard ethnobotanical 

methods were used to collect information on the uses of these plant species. The data 

analyses were carried out by Cr4NOCO for Windows ver. 4.52, R program 2.14.0, 

Minitab ver 15, and SAS ver. 8.02. 
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A total of 371 plant species were recorded whereby crop ' are 92 and woody pecie are 

186. A total of 170 medicinal plant species that are helpful in the primary health care of 

the human and the livestock are reported. Seventeen plant species endemic to Ethiopia 

were identified, of which thirteen are medicinal plants. Years of farming, livestock 

holding, and distance to market influenced the number of crop species significantly. 

There are 111 landraces of enset (Ensete ventricosum) recorded from the study area. The 

number of landraces increases with increase in the farmland size and the elevation. The 

slope, age of farmland, area of the woodlot, and available HH labour influence the 

woody species richness. One exotic tree species, Eucalyptus camaldulensis was identified 

as the most important woody species. Finally, it is recommendable to train extension 

agents on the areas of AB maintenance so that they would assist farmers effectively. 

Moreover, avoiding extensive plaptation of Eucalyptus on crop fields may contribute to 

the long-term persistence of AB of the study area. 

Key words: Agrobiodiversity, crop landraces, Enset, Kambatta Tembaro, medicinal 

plant, traditional management, and tree diversity 
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CHAPTER ONE 

1. INTRODUCTION 

1.1. BACKGROUND AND JUSTIFICATJO 

Agrobiodiversity or agricultural biodiversity is a new di scipline that has devel oped from 

a synthesis of biodiversity researches (Qual set et al. , 1995) and has been recently 

considered as an issue worthy of special attention and study (Mwalukasa et al., 2003). It 

refers to the variety and variability of plants, animals and micro-organisms used directly 

or indirectly for food and agriculture (e.g. , production of food and fodder) , supporting 

and determining the diversity of agroecosystems (F AO, I 999a). Agrobiodiversity also 

includes the associated cultural knowledge (Rudebjer et aI. , 2009). 

The richness of AB increases productivity (Thrupp, 2003), medicinal uses , feed , fiber, 

and food and livelihood security (Melaku Worede et aI. , 2000), rituals benefit (Frankel et 

af., 1995), and against diseases, pests, drought, and other stresses (Thrupp, 2003) by 

offering raw material for improving the adaptability and resilience of the farming systems 

(PAR, 2010), provides vital ecosystem services for farms (Schroth et aI., 2004). 

Agricultural biodiversity is developed and protected by indigenous farmers , forest 

dwellers, livestock keepers and fishermen (Munzara, 2007) who are the custodians (PAR, 

2010), and their knowledge is vital for its conservation (von Lossau and Qingsong, 2011). 

Yet, the concept of agricultural biodiversity is by no means a new concept (Thrupp, 

1998). The neologism 'biodiversity' was coined in 1986 as a catchy replacement for 

' biological diversity ' (Jablonski , 2003) but the term agrobiodiversity was not mentioned 
, 

and published until 1994 (Brookfield and Padoch, 1994). 



Recognizing the urgency of biodiver ity 10 e in 1992 in th internati nal p lic ar na 

0 , 1992· Thrupp 1998) AB was addre ed for the fir t time in a ompreh 

manner by the 3rd conference of partie of the onvention on Biological Di er it 

in 1996 (Jarvi el ai. , 2007). Subsequently, the importance and major contribution of B 

were recognized (Munzara, 2007). The Convention on Biological Diver ity (UNCED 

1992) and the International Treaty on Plant Genetic Resources for Food and Agriculture 

(F AO, 2001) created a formal international legal mandate for agrobiodi er it 

conservation (Jarvis and Hodgkin, 2008). Later on the first large scale researches on AB 

were published (Collins and Hawtin, 1999; Lenne and Wood, 1999). 

Ethiopia is rich in agrobiodiversity. It represents one of the eight centres of crop genetic 

diversity (Engels and Hawkes, 1991) and is endowed with endemic flora. Most of these 

fl ora (about 1000 taxa) ,,,,ere also reported to play key role in the primary health ca re 

system of the country (Edwards, 2001; lBC, 2007). Nearly 80% of the people, and 90% 

of livestock population in Sub-Saharan countries rely on medicinal plants (MPs) for 

primary health care (Rao and Rao, 2006). Recently, Edwards (20 I 0) reported that more 

than 480 species of wild trees, shrubs and herbs are useful forest-food sources and 

medicinal plants in Ethiopia. The majority of these MPs are used for treatment of 

livestock ailments as well. Furthermore, tree species scattered across farmlands also play 

key ecological functions and have high socio-economic values (Tesfaye Abebe el al. , 

2006). Ethiopia also has the highest livestock population in Africa (fBC 

2009).Therefore, sustainable management of the diversity of woody species at a andscape 

level ensures long-term persistence of these multiple purpose agrobiodiversity resource. 
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Agriculture i the main ource of about 85% of the rural Ii lih f thi pia and thi 

sector contributes about 55% of the country' s GDP (EPA, 2012) 86% of the total ex port 

earnings (Wolday Amha, 20 II). Nonetheless, the current trend in crop production i 

shifting towards cultivation of cash crops (e.g. , khat and ginger), heavily relies on a small 

group of crops (Melaku Worede et aI., 2000) and uses of pesticides (Thrupp, 2000), and 

animals production that focuses on new livestock breeds and breeding practices (Thrupp, 

2000; FAO, 2007; IBC, 2009). Population growth (FAO, 1996), land use changes and 

habitat loss (Tomich et al. , 2011) and climate change (IBC, 2009) are also recognized as 

the main ,factors leading to the decline of natural vegetation. This trend in agricultural 

practices and both human and natural factors are mainly affecting sustainable 

management of AB in Ethiopia. 

J 

The loss of biodiversity in natural habitats surrounding agricultural areas results in the 

disruption of the ecosystem services such as pollination (Thrupp, 2000). [t also reduces 

the available potentially useful pool of genetic resources (Sinafikeh Asrat ef al., 2009) 

that may negatively affect sustainable food security (Thrupp, 2004). Furthermore, AB 

loss increases vulnerability to climatic stresses (Sinafikeh Asrat et aI. , 2009) and 

enhances susceptibility to diseases (Regassa Feyissa, 1999). The tendency to look mainl y 

at the major food crops masks the importance of plant species diversity (Munzara, 2007). 

Crops grown in Ethiopia are diverse (lBC, 2007). Nonetheless, a checklist of crop 

diversity is incomplete (Teshome Hunduma, 2006), particularly from the homegardens 

(Zemede Asfaw, 2002). Although the understanding of the factors explaining these 

variations of AB across the farmscapes of Ethiopia need further in depth studies, little 

information is available for selected parts of Ethipia. 
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Farmland size and aspect of the farmland (Awegechew Te home 2001 ) education of the 

farm ers (Benin et ai. , 2003), year of farming ex perience ( inafikeh A rat et ai. 2009 , 

access to markets, altitude, slope of the farmland and livestock holding (Tes faye Abebe, 

2005) are some of the vital factors influencing crop diversity across the farm scapes of 

Ethiopia. Therefore, in depth knowledge of these factors may assist to understand how 

farmers manage AB under various circumstances. 

The enset-based farming systems of southern Ethiopia encompass grain crop species, root 

and tuber crops, multiple purpose trees/shrubs species and herbs. It is also supplemented 

by livestock rearing (Brandt et ai. , 1997; Eyasu Elias, 2003). KT Zone is one of the 13 

Zones of SNNPR State practicing en set-based farming system (SNNPR, 2008). Ninety­

four percent of the Ethiopian population relies on wood-based and biomass fuel fo r 

household energy (Edwards, 2010), which may show the need to grow trees on 

agricultural lands as natural forests and wood lands are dwindling in size and quality. 

There are tree/shrub species scattered across the enset-based farmscapes, their diversity 

and future long-term persistence is not known. Besides, agroforestry, in most cases is 

dominated by Eucalyptus (Edwards, 2010). This trend may influence the traditional AB 

management and diversity of tree/shrub species. In the long-term, the exotic, fast growing 

tree species may dominate traditional farmscapes of the study area . Although there are 

now mounting evidences which support the relative importance of Eucalyptus trees for a 

regeneration of native tree/shrub species such as Olea europaea subsp. cuspidata 

(Desalegn Tadele and Demel Teketay, 20 I 0), Coffea arabica and climate change 

mitigation (Gil et aI. , 20 I 0), the traditional understanding that it completely inhibits 

natural regeneration of native flora is still the point for debate in an Ethiopian context. 
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Farmer usually grow and manage medicinal plant close to their homegarden part 

of the agrobiodiversity, ' this group of useful plant re ource is threatened ith I ca l 

extinctions from their natural environment surrounding the traditional farm cape due to 

human activities and modernization (Solomon Mequanente, 2009 ; Edwards, 20 I 0). 

Homegardens are their current 'viable repositories and the knowledge how farmer 

manage these plants are key for understanding their long-term persistence. 

Enset-based farming system is dominated with various landraces of en set, which have 

different uses. However, there are mounting challenges for the management of these 

landraces by farmers due to factors like pests, diseases and the scarcity of farm land. The 

study on the diversity of enset landraces has given attention and well documented across 

considerable ethnic groups (Almaz Negash, 200 I; Admasu Tsegaye, 2002; Bizuayehu 

Tesfaye and Ludders, 2003) although studies on various aspects of en set were done by 

earlier scholars in southern Ethiopia (Tsedeke Abate et al., 1996). However, no study was 

conducted in KT Zone on enset land races and its management. Hence, the current study 

encompasses this issue to fill the gap. 

Previous studies with regard to agrobiodiversity have focused on homegardens alone 

(Tesfaye Abebe, 2005). Farmscape level studies are required to understand the regional 

and cultural dynamics of agrobiodiversity management. The current study focuses at 

farmscapes across different agro-climatic zones of KT Zone to examine the regional 

biophys ical and soc io-economic factors contributing to the management of crop, woody 

species and other useful plant agrobiodiversity. It also investigates factors influencin g the 

long-term persistence and management of these biological resources. 
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1.2. OBJECTIVES OF THE STUDY 

1 .2.1 . General objective 

The main objective of this study is to investigate the diversity ethnobotanical u e and th e 

effects of natural and social environment on the management of the overall agrobiodiver it In 

enset-based agricultural landscapes of KT Zone. 

1.2.2. Specific objectives 

The specific objectives of this study are to: 

I. Study the diversity and distribution of crop agrobiodiversity and functional groups in 

different farmscapes across agroclimatic zones; 

2. Investigate the morphological diversity of enset landraces of the study area; 

3. Investigate the composition and diversity of woody species and factors influencing 

their distribution across farmscapes (home garden, crop field , woodlot, hedge/field 

margin) ; 

4. Examine the cultural uses of native plants with respect to their medicinal values; 

5. Understand the long-standing indigenous knowledge for the management of agro ­

biodiversity, &nd 

6. Develop sound conservation strategies for long-term persistence of the agrobiodiversity of 

the study area 
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Ba ed on the above objecti ves the tudy, therefore, hypothe ized the fo lio ing: 

1. Native woody species decrease with increasing crop di versity across fa rmscapes. 

2. The diversity and density of nati ve tree/shrub species decreases with decreas ing 

wealth status of the farmers but instead crop diversity increases to compensate for 

the scarcity offarmland. 

3. Stressed livelihoods forced the farmers to grow more Eucalyptus on their crop 

fields. 

4. Socio-economic factors (e.g. market access) decrease the diversity and density of 

native trees/shrubs across the farmscapes but instead increase crop diversity. 

5. Enset landraces increase with increase in the number of livestock and farm size across the 

agroclimatic zones. 

6. Agrobiodiversity increases with increasing elevation, years of farming and available 

labour but decreases with education. 
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CHAPTER TWO 

2. LITERATURE REVIEW 

2.1. AGROBJODIVERSITY 

Although sometimes used interchangeably, the words "agrodiversity" and 

"agrobiodiversity" have discrete meanings. According to Brookfield and Stocking 

(1999), agrobiodiversity is one of the components of agrodiversity. Agrodiversity refers 

to interactions between agricultural management practices, farmers ' resource 

endowments, bio-physical resources, and species. It covers four elements: Biophysical 

diversity- the diversity of the natural environment including the inherent quality of the 

natural resource base; Management diversity -all methods of managing the land, water, 

and biota for crop and livestock production, and the maintenance of soil fertility; 

Organizational diversity- includes the manner in which farms are operated, owned, and 

managed, and the use of resource endowments from different sources, and 

Agrobiodiversity- refers to all species and varieties useful to people, with a particular 

emphasis on crop, plant, and animal combinations. 

Agrobiodiversity is a part of biodiversity (FAO, 2005), the variability among living 

organisms from all sources (UN, 1993), including the diversity of the agro-ecosystems 

(FAO, I 999a) (Fig. I). Agroecosystems are those ecosystems that are used for agriculture, 

and comprise polycultures, monocultures, and mixed systems, including crop-livestock 

systems, agroforestry, agro-silvo-pastoral systems, aquaculture as well as rangelands, and 

fallow lands (F AO, 1998). 
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The diversity in agroecosystem may be described according to its hierarch , genetic (the 

va..ri abiEty '.vithin plant and/or animal species), species (the variability in kind and 

number of organisms), and ecosystem level- the different mix of crops, trees, livestock, 

and topographies (Long et al. , 2000). 

Figure 1. The components of agrobiodiversity 

Source (FAO, 1999a; Rapport et al., 2003) 

• MIxed agro-Kosystmls 

• Crop ~eties 
• Liv~ and fish spec-ies 
• Plalltlammal gmnplasm. 
• Soil orgaDism~ ;n cultivated 8mlS 

• BJOCODtrol agmts for cropIhvestod pests 
• Wild ~ifos 3SIJIOdrlK'.es (I( wrth 

brt"edjug 
• Cnltural& local knowl~e Oftfiiu.-n:1nV" 

The diversity in an agroecosystem is also grouped as "planned "and ''unplanned'' (Altieri, 

1",..."" , ...... _ " "I~""""" • , 1 ' 1 ' '. ,.. • o. , . I i:;:;:;; LCHne wiu ','OOU, ':Ui Wj. ine Piw-uiCu agroolOUiver"uy rCiers w me PU:lllS ana 

animals subject to purposeful incorporation and specific management (Altieri, 1999) that 

involve lil t: vari~J im;al uiuiil: amI auiuiil: ~uvi.runmenis, and me human ability to 

introduce crops and their pests and diseases from elsewhere, and the selection within and 

between these varieties (Leone and Wood, 2011b). On the other hand, unplanned 

agrobiodiversity consists of indirectly managed organisms such as pollinators, weeds and 

pests whose role in the agroecosystem is mediated by the planned diversity (Altieri, 

1999). Agrobiodiversity therefore includes not only a wide variety of species and genetic 

resources that directly or indirectly affect agriculture but also local knowledge and 

culture essential for agrobiodiversity conservation (Brookfiel<i 1995: Rudebjer, 2009). 
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Moreover diver ity in agroecosystem i de cribed in term of cia if ing the bioi gica l 

components in agricultural areas into destructive productive and re ource biota ift 

and Anderson, 1994; Altieri, 1999). The destructive biota are those which do not 

contribute to the production of food or fiber, like weeds, animal pests, and microbial 

pathogens. The productive biota includes all those organisms that are involved in the 

production of food and fiber, like plants and animals. The resource biota consists of all 

organisms that chip into the productivity of the system through processes like pollinat ion, 

biological control, and decomposition. 

Agrobiodiversity also has spatial, temporal , and scale dimensions especially at agro­

ecosystem levels (Kameri-Mbote and Cullet, 1999). Diversity can be enhanced in time 

through crop rotations and sequences and in space in the form of cover crops, 

intercropping, agroforestry, and crop/livestock mixtures (Altieri, 1999). The three sets of 

factors, namely the genetic resources, the physical environment and human management 

practices determine the agroecosystem (Kameri-Mbote and Cullet, 1999). 

Agrobiodiversity exists because of the wide range of varying climates, habitats and 

farming practices found within the centres of diversity and the natural se lection (Cohen 

and Potter, 1993), including the practice of culturally diverse peoples (F AO, 2005). The 

major components of agrobiodiversity include: 

2.1.1. Crop diversity 

Crop biodiversity refers to all diversity within and among domesticated crop species 

(Lenne and Wood, 1999). Crop genetic resources are the product of the interaction 

between human and natural selection of plants, yielding a set of domesticated crops and 
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varieties used in agricultural production (Cavatassi et af. 2006). Ethiopia repre ent one 

of the eight centres in the world where there is high crop di versity (Engel and Hawkes 

1991). The socioeconomically crucial teff and coffee are represented in the country by 

landraces and wild types (Melaku Worede et al. , 2000). The rich crop resources of 

Ethiopia that originated through domestication or introduction have been conserved in­

situ in crop fields and home gardens (Zemede Asfaw, 2002). Much of this crop diversity 

is found in the fields of small holder farmers, who have played a central role in the 

maintenance of these resources (Melaku Worede et aI. , 2000). 

2.1.1.1. Crop landraces 

Traditional crop varieties, generally known as ' Iandraces ', but also called ' farmer 

varieties' or 'local varieties' have been persistently maintained by farmers within their 

local biological, cultural and socio-economic context (Vetelliinen et aI. , 2009). Landraces 

are the earliest cultivated forms of a particular crop that evolved from the wild 

populations (poehlman, 1987). These display varying degrees of morphological and 

genetic integrity, but they are recognized by farmers on the basis of a number of 

morphological and agronomic criteria (Brush, 2000; van de Wouw et aI. , 2009). Farmers 

have names for them and different landraces are understood to vary in adaptation to soil 

type, time of seeding, date of maturity, height, nutritive value, use, and other properties 

(Harlan, 1975). In short, (ilandrace is a dynamic population(~) of a cultivated plant that 

has historical origin, discrete identity and lacks recognized crop improvement, genetically 

diverse, locally adapted and culturally selected populations (Camacho Villa et al., 2005). 

II 



Farmers need genetic diversity for the multiple subsistence purposes of the farmer­

household (e.g. , consumption and market) as well as to cope with environmental 

variation (Almekinders, 2001 ). Farms in Ethiopia are small in size and spread acro 

highly heterogeneous agro-ecologies. They display hi gh variability over time with 

climatic and production conditions. This highly heterogeneous production environment 

brings about a demand for diversity of varieties that can meet diverse needs of the farm 

HHs (Kontoleon et aI. , 2009). Landraces have attributes that farmers desire, e.g., taste 

(Cavatassi et al., 2006). Local varieties in the course of selection, recombination, and 

mutation have developed their distinctive traits to adapt to marginal production areas for 

example, crops like sorghum are adaptive to drought (Thijssen et aI. , 2008) . 

Landraces that tolerated the harsh environmental factors became the ancestors of the 

modern crops (Poehlman, 1987), which are maintained on each peasant farm following 

the traditional practices of selection, production, storage, and utilization (Melaku Worede 

et aI. , 2000). Therefore, landraces are the result of selection pressures arising from 

interactions between cultivars, the natural environment and human communities that 

husband the crop (Biber-Klemm and Cottier, 2006; Kontoleon et aI. , 2009). 

The distinctions between landraces and modem cultivars is that modem variety is the 

product of a formal crop-breeding process undertaken with clear breeding objectives 

(Biber-Klemm and Cottier, 2006). Landraces are preferred to modern high yielding 

varieties due to their adaptability to low moisture, superior cookery and nutritional 

qualities, and specific adaptation to marginal areas with little or no access to 

agrochemical input, more tolerance to environmental stress.es, yield stability, multiple 
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food use, etc (Thijssen et ai., 2008). In addition , they provide good animal feed , ha e 

religious, ceremonial and cultural ,significance (Frankel et af. , 1995). 

The diversity of land races in a certain area can be recorded practically based on landrace 

nomenclature and expert knowledge. More recently, a study of a list of landraces that are 

each distinct from one another, can be identified by molecular method (Del Greco et ai. , 

2007). Two classes of landraces were recognized: autochthonous (Iandraces cultivated for 

more than a century in a specific region) and allochthonous (a landrace that is introduced 

into another region and becoming locally adapted) (Zeven, 1998 ). 

Landraces have various uses. For instance, the genetic diversity of traditional varieties of 

crops are the basic raw materials for breeders (Wood and Lenne, 1997; Melaku Worede 

et af. , 2000; Padulosi et al., 2012), a defence against pests, diseases and environmental 

changes (Bellon, 1996; Kontoleon et af., 2009; Vetelainen et al., 2009), making them 

more suitable than commercial varieties A gene from Ethiopian barley landrace protects 

California barley from viruses, and saves American farmers some 160 million dollars per 

year (Hoyt, 1988). Landraces are used in some cultural rituals, in generating prestige, and 

forging social ties (Bellon, 1996), and guarantee food security (Bellon , 1996; Cavatassi et 

af., 2006). Therefore, the importance of farmers ' varieties for food security needs to be 

recognized, and international marketing opportunities need to be further investigate.d 

(Bellon, 1996; Thijssen et af., 2008) 

There are various potential methods that help to maintain landraces, namely participatory 

crop breeding using local varietal knowledge, creating tourism attraction to the local 
{ 

land races, and establish seed bank to provide the communal institutions with desired 
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land race . Furthermore, homegardening and the u e of landra fi r m di al n 

religious trad itions also help to preserve landraces (von Lossau and Qingsong, 20 II . 

2.1.2. Uses of plants growing in farm ing system 

Nearly 80% of the people, and 90% of livestock population particularl y li vi ng in ub-

Saharan African countries (Endashaw Bekele and Shigeta, 2008) rely on MPs for primary 

healthcare (Kumar and Nair, 2006; Rao and Rao, 2006). The relative high price of 

synthetic medicines makes traditional medicines the only feasible choice for the poor 

people (Trivedi , 2009). MPs are the richest bio-resources of drugs of traditional 

medicinal systems, modern medicines, nutraceutical s, food supplements, folk medicin es. 

pharmaceuticals (Hammer et aI., 1999), and pesticides to protect crops (Rao and Rao, 

2006). The indigenous peoples of different localities have developed their own specific 

knowledge of plant resource uses, management and conservation. Accordingly, 

traditional medicine has become an integral part of the culture (Pankhrust, 1965; 

Pankhrust, 2001). MPs have cultural, social, ecological and economic uses in addition to 

their major role (Emiru Birhane et al. , 2011). 

In the Ethiopian Flora about 1000 identified MP spec ies have been reported (A bebe 

Demisse, 2001 ; Edwards, 2001 ; Edwards, 2010). There are about 887 plant species, of 

about 6500 species of higher plants in Ethiopia (Tewolde Berhan Gebre Egziabher, 199 1; 

Mesfin Tadesse and Brook Mesfin, 2010) to be utilized in treating nearl y 300 phys ica l 

and mental disorders. The larger proportion of MPs are herbs (3 1 %), foll owed by shrubs 

. . 
(19%) and trees (12.4%), and 24 of the MPs are endemic to Ethiopia (lBe, 2009). 
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Most of the MPs have traditionally been co llected from fo re t and natural habita 

(Kumar and Nair, 2006; Edwards, 20 I 0). They can be di tributed in farmlands, grazing 

and browsing lands, farm boarders and spiritually protected areas, roadsides and area 

surrounding agricultural lands such as degraded woodlands (Debela Hunde et ai. , 2006). 

But MPs used by the herbalists in Ethiopia are collected mostly from the natural 

vegetation, and imported informally by traders (Endashaw Bekele, 2007). In Ethiopia, the 

reported MPs distribution by their state of existence for wild, cultivated, weedy and 

undetermined was 40.2, 10, 5.9 , and 43.8%, respectively (IBC, 2009). 

In the past, taboos, and social restrictions on collecting MPs and the nature of plant 

gathering equipment all served to limit MP harvesting (Trivedi, 2009). Currently, MPs 

are under threat largely due to anthropogenic factors (Abebe Demisse, 200 I; Belachew 

Wassihun et al., 2003; Mirutse Giday, 2007; Mirutse Giday et al. , 2009; Emiru Birhane 

et af., 2011), particularly env ironmental degradation, and change in the peoples' lifestyl es 

(Edwards, 2001; Debela Hunde et ai., 2006), agricultural expansion, deforestation and 

over harvesting of species (Ensermu Kelbessa et af. , 1992; Edwards, 200 1; Trivedi , 

2009), fire and overgrazing (Haile Yineger et af., 2008b), the impact of alien species and 

climate change (Muthuswamy and Solomon Mequanente, 2009), and agrochemical 

applications (Mirutse Giday et ai., 2009). Further, insects, pests, floods and other natural 

calamities may also deplete MPs (A bebe Dem isse, 200 I ). The knowledge of MPs is 

decreasing as less and less MPs are being utilized by the contemporary society. Similarly, 

the lack of schemes for equitable sharing of benefits, poor market opportuniti es. and lack 

of full alliance of some traditional healers may be threats to MP conservation (Endashaw 

Bekele, 2007). 
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The targeted conservation measure can be achieved by encouragin people t gr 

in their homegardens, live fence , farmlands (Rao et 01. , 2004; Debela Hund et of.. 2006 ; 

Trivedi , 2009), and in agroforestry (Rao et ai. , 2004). Furthermore, de eloping y tern 

of benefit sharing for conservation of vegetation (Debela Hunde et 01. , 2006) and human 

capacity building (Oryem et of. , 20] 0) assist as conservation measures . 

2.1.2. Agroforestry in the agricultural matrix 

The word agroforestry (AF) was accepted as a new concept in late 1970s (Nair, 1993), 

although it is as old as humanity (Genesis 2: 5-] 0). Agroforestry is regarded as a 

dynamic, ecologically based, natural resources management system that integrates trees 

on farms and agricultural landscapes, diversifies and sustains production for increased 

social , economic, and environmental benefits for land users at all levels (lCRAF, 2000). 

It is an integrated approach to solving land-use problems by allowing farmers to produce 

food , fiber, fodder, and fuel simultaneously from the same unit of land (Badege Bishaw 

and Abdu Abdelkadir, 2003). [t a,lso recognizes the use of trees and shrubs on farms to 

support agricultural production, protect soil and water resources (Nuberg et ai., 2009 ; 

Galluzzi et ai. , 2010), cope with environmental variation (Almekinders, 2001) such as 

climate change mitigation (Zimmerer, 20 I 0), enhance biodiversity, improve landscape 

values (Nuberg et ai. , 2009)" and provide multiple subsistence for farm HHs 

(Almekinders, 200]). 

Thus, the presence of diverse on-farm tree species that serve different socio-economic 

and ecological functions could contribute to the sustainability of agricultural systems 

(Tesfaye Abebe et ai. , 2006), and biodiversity conservation (Monlma Tolera et ai. 2008). 
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groforest are uniquely uited to provide eco-agricultural remedie that in rea ~ d 

security (Atta-Krah et aL. 2004; Zenebe Gebreegziabher el al. 20 I 0). Agrofore tr al 

provides non-timber forest products (NTFPs) such as honey construction materials, farm 

tools, and medicine (Zenebe Gebreegziabher et al., 20 I 0). Farmer grow tree in earch 

of their livelihood goals of income generation (A lemnew Alelign et al. 2007), ri k 

management, and optimal use of land, labour and capital (Arnold and Dewee , 1995). 

AF was meant to address challenges associated with deforestation, land degradation, loss 

of biodiversity, risks of climate change, and rising hunger, poverty and malnutrition 

(Badege Bishaw and Abdu Abdelkadir, 2003; Leakey et aI. , 200S). From the analys is of 

different studies, it was shown that Ethiopia is losing an average of I.O-I.S percent of its 

woody biomass annually through deforestation (Mulugeta Lemenih and Tadesse 

Woldemariam, 2010). In Ethiopia, deforestation, accelerated soil erosion, and land 

degradation are becoming serious problems, particularly in the highlands where about 

8S% of people and 7S% of livestock li ve (Jijo, 200S). The population pressure on the 

land has resulted the ecological imbalances (Efrem Bechere, 2006). The shortage of 

firewood has enforced rural people to use animal dung and crop residues than adding to 

the soil (Edwards, 2010). 

Thus, the revival of AF was expected to meet growing demands of increasing population 

to compensate forests in the wake of fast increasing rate of deforestation and soil 

degradation, and to conserve biodiversity (Batish et al., 2008). It is an important strategy 

towards the Millennium Development Goals of eradicat ing povelty and hunger, 
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promoting social equity and envi ronmental u tainability L ak , of., 200 nd 

considered as an alternative paradigm to rural deve lopment FAO 1995 . 

The most commonly used criteria to classify agroforestry ystem and practice are: I 

structure of the system (nature and arrangement of component , e.g. ertical 

stratification); (2) function of the system (role and output of components e.g. , 

windbreak); and (3) soc io-economic sca les of management and commercia l goals, and 4) 

ecological distribution, e.g., agroforestry systems for tropical highlands (Nair, 1993). But 

these classifications of AF are not independent. All systems are characterized b three 

basic components, namely, woody perennials (trees/shrubs); herbaceous plants (crops); 

and animals; thus, three basic types of agroforestry systems are classified according to 

their component compositions (Nair, 1989; Nair, 1993) a) Agrosilvicultural systems 

(crops and trees/ shrubs); b) Silvopastoral systems (trees + pasture and/or animals), and 

3) Agrosi lvopastora1 systems (trees + crops + pasture/animals). 

The diversity of woody species in AF is influenced by age and size of farmlands, wealth 

status of the HHs, moisture distribution (Motuma Tolera et 01. , 2008), and land and tree 

tenure (Muneer, 2008). Furthermore, so il nutrients (Kiros Hadegu et 01. , 2004), type of 

farming and the surrounding landscape (Boutin et 01. , 2008), socioeconomic factors like 

marketing (Jensen, 1993), level of education, contact with extension agents (M uneer 

2008), and the physical environmental factors e.g. , altitude (Motuma To lera et al. 2008) 

slope and aspect (Parker and Bendix, 1996), and population pressure (EF AP, 1994) also 

influence tree species diversity in agroecosystems. 
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Farmer maintain diversity and density of woody plant on their field through 

enrichment planting using indiget:lous and exotic pecie (Moruma olera el aI. , 2008 . 

arm forestry, in most cases is dominated by Eucalyptu as the large t ource of income 

(Edwards, 2010). Studies di stinguished four main rea on for local tree planting: 

maintaining the supply when availability of trees/tree products decline due to 

deforestation ; meeting the growing demand for tree products as populations grow; 

helping to maintain crop productivity in the face of declining soil quality, and reducing 

socioeconomic risks by providing a reserve of capital available for use as a buffer in 

times of stress (Arnold, 1997; Buck et al., 1999). 

2.1.3. Livestock 

Livestock is a major component of mixed crop-livestock systems and makes significant 

contributions to food production (protein source), income, and social security in east 

Africa (German et al., 2012). It is important in an enset production system to provide 

manure to maintain fertility in enset fields . It is also needed for traction, transporting, and 
, . 

draught work (Knips, 2004). The integration of crop-livestock systems is a form of 

agricultural intensification (Chakeredza et aI. , 2007). Although livestock resource 

accounts for 35 to 40% of total agricultural production worldwide, its investment is small 

due to little awareness. Of the 5,000 known domesticated and semi-domesticated animal 

breeds, about 30% of those remaining are considered at risk (Gemmill , 200 I). 

Livestock production is contributing about 18.8% to the total GDP (F AO, 2003) and 

about 1/3 of agriculture's share of GDP (Cavatassi et aI., 2006) . It "Iso provides 

opportunities to about 31 % of the total employment opportunities (Getachew Feleke, 
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2003). The domestic animal population of Ethiopia is e timated to be 47.5 milli on cattle, 

26.1 million sheep, 21.7 million goat, I million camel, 39.6 million chicken , 1.8 milli on 

horses, 0.4 million mules and 5.6 million donkeys (CSA, 2009). At present there are 

about 30 cattle, 14 sheep, 14 goat, 4 camel, 4 donkey, 2 horse, 2 mule, 5 chicken and 5 

honey bee breeds (lBC, 2009). Because of it favorable climate, the majority of th 

li vestock are found in the highlands (Badege Bishaw, 1993). This may req uire 

incorporating the tree and shrub forages into cattle feeding systems without 

compromising crop production since the grazing land is declining due to human and 

livestock population pressure (Chakeredza et ai. , 2007). 

2.2. AGROBIODIVERSITY AND FARMING SYSTEMS IN ETHIOPIA 

The farming systems in Ethiopia are diverse, mainly traditional , and are based on 

combined crop and livestock production (CBDC, 2009). Four main food production 

systems, namely cereal-based cultivation of the north, the hoe and ensel complex of 

south, the shifting cultivation of south west and the pastoral complex of the lowlands of 

east have evolved (Westphal, 1975). Among these, the enset planting complex in the 

highlands of south and southwestern parts of Ethi opia is supporting a denser population 

than any of the other systems (Brandt et ai., 1997). Enset has various landraces which can 

tolerate considerable environmental stress, once established. Moreover, during 

environmental hazards and food shortage, en set can be harvested and consumed before it 

is fully mature, though the quality of food and the production may be poor. Because of 

such qualities of the plant, enset growing regions have suffered few food crises in the past 

(Dessalegn Rahmato, 1996). 
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Wheat, rice and maize, which are the three major and hi toricall y dominant fo d plant f 

the world , have had a deep influence on the material and piritual ulture in their 

respective regions of cultivation. These include the wheat-growing civi lization f pr -

modern Europe and West Asia, the rice growing civilization of Asia, and the maize 

growing civilizations of the pre-Colombian America (Braudel, 1985). Similarl , one 

study (Dessalegn Rahmato, 1996) has reassessed the agro-cultural diversity of Ethiopia 

and has identified three major food crops, which can be associated with three broad 

cultural ecologies. These crops include: en set, a major or co-staple in the more humid 

Southern and South-western, teff in the Northern highlands produced as a staple and cash 

crop, and maize and sorghum in the Eastern and Western parts of the country. However, 

currently, one can see that many crop plants have been dispersed from one cultural 

landscape/geographic area to the other through v~rious means, probably with the 

exception of enset whose produqtion has remained mostly to the humid Southern an.d 

South-western agroecological and ethnic areas of the country. 

2.2.1. Crop cultivation in Ethiopia 

The transition from hunter-gathering to animal herding and the growing of crops first 
I 

occurred 10,000 years ago (Wood, 2011). The collection of useful plants and animals has 

steadily led to small-scale plant and animal husbandry, whose sustained intensification 

resulted in the appearance of full-scale agriculture in gardens and fields (Zemede Asfaw 

and Ayele Nigatu, 1995). Primeval farmers had effectively experimented with invading 

wild "weedy" species in their settlement clearances and domesticated probably the first 

crops. Thus, domesticated crops are culturally created human artifacts-valued for multiple 

qualities such as taste (Zimmerer, 1991), drought and disease tolerance. The frequenc of 
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crop groWIng and maintenance of the selected plant under pecifi agr col al 

conditions has resulted in a highly diverse landraces. 

The domestication of a plant passes through tage from inten ified u ag 0 the ild 

plant to the development of a domesticate (Edwards, 1991 ; Wood, 20 I I). CBD defined 

' domesticated or cultivated' species as species in which the evo lutionary proce ha 

been influenced by humans to meet their needs' (A rticle 2.7) (C BD, 1992). Th u 

domestication refers to a process of knowledge and skill , takin g the best biodiversity 

available and changing it to agrobiodiversity, including crops (Wood, 2011). 

The biogeographical centers of origin of important food crops are called Vavilov centers 

(Schmidt and Wei, 2006). Vavilov was the first to observe that the density of interspecific 

and intraspecific variation of crop species was found in "centers of domestication" which 

tended to be in the ecologically complex mountainous regions in Africa, Asia, and Latin 

America (Vavilov, 1926). 

Ethiopia is one of the eight world's Vavilov centres (IBC, 2005), a home for a number of 

food crop varieties suited to various agroclimatic zones (Vavilov, 1949). It is a centre of 

origin and genetic diversity for a number of crops. According to the International Treaty 

'centre of origin' is defined as a geographical area, where a plant species, either 

domesticated or wild, first developed its distinctive propert ies , whereas ' Centre of crop 

diversity ' refers to a geographic area that contains a high level of crop genetic diversity in 

in-situ conditions where crop species bave developed their distinctive pr p rlie . ( rti ·1 

2) (Biber-Klemm and Cottier, 2006). Ethiopia has a long hi story of crop cu lti ati n 
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(Clark, 1976), which can be evidenced b the pre ence f high a n ultural bi di 

including endemic crops such as teff (Engels and Hawke , 199 1 . 

The basis for Ethiopian farming is comprised of the traditional landrace (Melaku 

Worede et aI. , 2000). A very diverse cultural history of its people over year of artificial 

selection within the landrace populations resulted an extremely hi gh diver ity (Engel 

and Hawkes, 1991). The highly dissected highland of Ethiopia includes natural barrier 

formed by mountains or ravines where crop plants would have evolved in i olation. The 

agroecological diversity and high altitudes made Ethiopia both the center of origin and 

the center of diversity for many crops such as Ensete ventricosum (Edilegnaw Wale, 

2004), yielding the country to be one of the richest crop genetic resource centres. 

Many crops that are known to have their centres of origin in the fertile crescent of south­

west Asia, such as durum wheat (Triticum durum) , had their highest genetic diver ity in 

Ethiopia. Thus, Ethiopia is a secondary centre of diversity for T. durum. That means 

Ethiopia is a region to which durum wheat was introduced and domesticated. A long 

history of cultivation of a crop, the movement and exchange of crops, combined with 

environmental and social factors probably yielded crop diversification (Vavilov, 1926). 

Further, Ethiopia is also known for its high genetic diversity of crops such as Hordeum 

vulgare, Guizotia abyss inca, E. ventricosum, and Plectranthus edulis. Over 100 plant 

species used as crops have been identified (Edwards, 1991). Ethiopian farmers developed 

and maintained different crops and their varieties through saving enough representati ve 

seed samples, buying local seed from the village markets and through farmer-to farmer 

seed exchange (Regassa Feyissa, +006; Thijssen et aI., 2008). 

23 



thiopia ' s crop agriculture continu d t b d minat d b th numer u m II rm lh I 

grow mainly cereals: smallholders account for 96% of total area cu lti at d. Th fi 

major cereals (teff, wheat, maize, sorghum and barley oc up almo t 75% th t tal 

area culti vated, 29 % of agricultural GOP in 2005 /06 (A lemayehu e um et 01., 20 II). 

2.2.2. Enset farming system in Ethiopia 

According to Westphal (1975), within the en set agricultural system four major enset sub-

systems can be recognized, based upon environmental , agronomic, and cultural criteria, 

as well as the extent to which people depend upon enset as a staple crop. These sub-

systems include: 

I) Ensete ventricosum is the main staple food , which is common in idama and GUI·age 

where enset is grown in dense plantations, and is highly dependent upon cattle to prod uce 

manure for fertilizing enset fields , 2) E. ventricosum as a co-staple crop with cereals ( e.g. 

Zea mays) and tuber crops ( e.g. , Colocasia esculenta). The Garno, Hadiya, Wolayta, and 

Ari, among other groups of SNNPR, depend upon enset as a co-staple food . The study 

, 
area is a part of this system. However, many low income HHs of highland areas of KT 

Zone rely on en set as a main staple crop. Livestock is important to use the manure for 

fertilizing the fields , 3) E. ventricosum and root crops are of secondary importance 

whereas cereals are dominant, e.g., the Oromo farmers of so uth we tern Ethiopia where 

enset is grown largely for securit~ reasons. Livestock are far less important for producing 

manure as enset fertilizer, and 4) E. ventricosum and cerea ls of secondary importance 

whereas tuber crops are dominant, e.g. , the Sheko, the Northern Omotic- peaking people 

in southwestern Ethiopia practice hoe-based shifting cultivation, in which C. esculenla 
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and Dio corea a/ata are the mo t imp hile n t, r ai, nd attl -h rd in 

are of minor importance. 

In en set- based farming systems of the study area mo t individual holding compri e of 

arable crop fields and wood plots, or rarely gra sland . There are two fa rm ection unit 

within the arable area namely, the enset based homegarden, and non-en et crop field 

away from the homestead. In the enset culture, vegetables, root crops and tubers are chief 

elements, supplemented by livestock raising that supplies manure to fertilize the so il. 

Consequently, enset cultivation promotes agricultural diversification . 

2.2.2.1 . Enset landraces 

Enset (Ensete ventricosum (Welw.) Cheesman) (F ig. 2) belongs to Family Musaceae of 

order Zingiberales. It is widespread in uplands of tropical Africa south to Angola. The 
, 

genus Ensete has less than ten species in Africa, of which E. ventricosum is the only 

species found cultivated in Ethiopia (Edwards et al., 1997), particularly in the HGs of 

south and south-western parts (Brandt et al., 1997). It grows at altitudes between 1600 

and 3000m asl (Westphal, 1975). This monocarpic herb (flowers and fruits only once) 
I 

forms a single corm underground and a pseudostem above the ground (Edwards et at. , 

1997). Enset has entomophilous flowers with abundant sweet smelling nectar. The 

flowering raceme is cylindrical, 30-40 cm in diameter and 1 m long (Shi geta, 1990). 

Depending on agroclimate and the landrace, enset plant may require from 8-16 years to 

complete its life cycle (Almaz Negash et at. 2002). Then the true stem emerges through 

the leaf sheaths, and forms multiple flowers, fruits and seed (Brandt el al. , 1997). En et 

( diploid , 2n = 18) i the specie that ph en typica l1 re mble th banana plant Ima7 

25 



ega h et af. 2002) but the edible banana ha dif er nt pi id I dipl id , (ripl id r 

t traploid) with haploid n = 10 or n = I I I aI. , 2002 . Th fruit f n tin t 

dible, hence the name fal e banana '. n et i robu t perenn ial up t 

3m in circumference. P eudo-trunk can gr t ab ut 12m tall , but u uall nl - ~ m, 

and about 40 produced during the life-time of the plant (Edward et af. ] 997 . 

leaf blade 

petiole midrib 

pseudostem 

Figure 2. The parts of en set plant 
Source: (Admasu Tsegaye, 2002} 

The enset plant is usually harvested before it reaches maturity (starting 3 year and abo e 

), before or just at flowering, for the carbohydrate-rich pseudostem and underground 

corm (Brandt et al., 1997). Pseudostems and corms are cut up pounded and fermented 

for some weeks. Fermentation takes place in a pit u ually dug up to about 1.5m deep and 

about 1m in diameter, which is al 0 covered with 5!n et lea . The fI rm ntati n pr e 

depends on the type of landraces. The fermentation i enhanced by adding a tarter called 

gammama. Some landraces that are named by female ex can ferment e en b for a 
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week. After fermentation the material i further pr d ~ r tin mm nl 

making into a flat bread Kocho or flour for gruel bulla dward 

Farmer differentiate a large number of en et landrace b th ir u e , lour (p eud l m, 

midrib and petole) and shape, demands of climate, and tolerance to pe t and di ea 

(Almaz Negash et al., 2002; Bizuayehu Tesfaye, 2002) fiber quality time to maturiry 

corm use, and medicinal value (Almaz Negash et al., 2002). These can serve as 

operational taxonomic units for assessing infraspecific diver it (Harlan 1975). 

Nonetheless, changing weather and soil causes phenotypic variabilit , and make 

identification difficult (Zippel, 2005). 

The vernacular names of enset are expected to be 200 in Ethiopia (Endale Tabogie and 

Mulugeta Diro, 1994). However, a particular variety may have different name in 

different areas, while different clones could have the same name (Endale Tabogie, 1997). 

Diverse enset landraces were identified from different regions: Sidama (52), Wolaita (55) 

and Hadiya (59) (Admasu Tsegaye and Struik, 2002). However, another study in Sidama 

identified a total of 86 named landraces. The average number of enset landrace per farm 

varied between nine and 14 (Bizuayehu Tesfaye and Uidders, 2003). A large number of 

landraces are cultivated for manifold purposes (Zippel , 2005), and planting many 

different landraces is an indication of esteem (Admasu Tsegaye and Struik, 2002). 

2.2.2. 2. Uses of en set 

The major foods obtained from enset are locally known a kocho (Waa a , bulla (btl 'ulla 

and amicho (hamicho in kambatissa) . Kocho is the bulk of the fermented tarch obtained 

from the mixture of the decorticated leaf heath and grated corm. Bulla i v at r 
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in oluble tarch product obtained b qu ezing th rapp d I af rm , n 

amicho i the inner part of the corm eaten b il d Brandt et a f. 1 

provides carbohydrate and mineral nutrient (Minale hewa tlabache 2007. Th main 

feature of enset foods is their high energy value (1410- 1950 kJ per 100 g d matter f 

kocho. Per 100 g dry matter the approximate compo ition f kocho i : protein 1.1-2.8 g, 

fat 0.2-0.5 g, carbohydrates 95-98 g, fibre 2.3--6.2 g, ash 1.7 g Ca 60 mg, P 68 mg, Fe 7 

mg, thiamine 0.06 mg, riboflavin 0.08 mg, niacin 0.6 mg (Agren and Gibb on, 1968 . 

The quality of Kocho depends on the age of the harvested enset plant, the type of 

landrace, and harvesting season. Currently, many rich farmers in the tudy area exp rt 

kocho to the market to earn cash. 

Non-food uses of enset include fiber as a byproduct of decorticating the leaf sheaths. In 

rural areas, the fiber is used to make sacks, bags, ropes, cordage, mats, con truction 

materials, and sieves. Enset fiber accounts for more than 30% of the Ethiopian fiber 
I 

production and its strength is equivalent to the fiber of Abaca (Brandt et af. , 1997). Fresh 

en set leaves are used as bread wrappers, serving plates, and pit liners to store kocho . The 

dried petioles and midribs are used as fuel , and to make mats and tying materials for 

house construction. The pulp from the dried leaf sheath , petioles, and midribs is used as 

cleaning rags and brushes, and baby diapers. Dried leaf sheaths are used as wrappers for 

butter, kocho, and other items to transport to local markets. It i an ornamental crop 

around homes. Enset is considered as a security food crop as it can withstand long 

periods of drought (Brandt el af. , 1997), heavy rains and flooding which normall 

devastates other crops. 
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2.2.2.3. Factor influencing number ancl cli 'Iribuli n if n Ilanclra 

nset landraces are not evenly distributed acro region mainl due t ariati n r lat d 

to elevation and relative geographic distance. Only few landrace were f, und to be er 

abundant and widely distributed (Bizuayehu Tesfaye and Ltidder , 200 ). Th g n ti 

diversity of enset is related to the extent of cultivation and the culture and di tributi n 

pattern of the different ethnic groups than geographical distance (Genet Birmeta 2004). 

A combination of factors, including HH resources, use value, population pressure and 

agro-ecology (Admasu Tsegaye and Struik, 2002), food preferences, climate, pe t and 

diseases, and cultivation systems (Zippel, 2005) influence the number of enset landraces 

on a given farm. The selection criteria for HH use include the quality and quantity of 

food products, maturation period, disease and drought tolerance, forage and fibre quality, 

medicinal value, ease of scraping, quickness of fermentation , quality of corm, and 

productivity on marginal soils. Since one land race can never fulfill all criteria, farmers 

tend to maintain a diverse range of enset types (Admasu Tsegaye and Struik, 2002; Eyasu 

Elias, 2003). The lack of access to markets accounts for the high diversity of crop plants 

along elevation (Brush, 1986). As to Bizuayehu Tesfaye and Ltidders (2003), maximum 

diversity of enset is more at high elevation areas, and more landraces are grown by 

wealthy farmers with more resourpes, notably land, livestock, and labour force. 

2.2.3. Homegardens and agrobiodiversity conservation 

The concept of HGs refers to small plots located close to the habitation or adjacent to an 

area for raising a variety of plant species and sometimes livestock which are enri ched 
I 

with household wastes and are diverse in plant spec ie . ften main tai nin o- . 
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pecie (Altieri and Koohafkan 2008). The are micro-en Ir nm nt mp d f multi-

species multi-storied structure, and being multi-purpo e in u e H W, 2004· autam 

et af. , 2006). Homegardening is one of the olde t traditional agroecological tem in the 

humid tropics where humans imitated nature through integrating tree and other 

perennials, with a mixture of crops, mostly vegetables, herbs and other ornamental 

(Altieri and Koohafkan, 2008). They are often bordered from their urroundings by 

hedges, fences, etc. (Zemede Asfaw, 2002). HGs are also vital social and cultural area 

where knowledge related to agricultural practices is transm itted (Ga ll uzzi et af. , 20 I 0). 

HGs are commonly referred to as backyard gardens, compound fanns, kitchen-gardens, 

homestead farms, house-gardens, mixed-gardens, village-forest garden and the like 

(Soemarwoto, 1975; Watson and Eyzaguirre, 2002). The term "homegarden" is preferred 

since it emphasizes the close relationship between the garden and the social group 

inhabiting the home (Gautam et af. , 2006). It is believed that almost all HGs have 

evolved over time under the influence of resource constraints, physical limitations and 

lack of markets (Fernandes and Nair, 1986). 

On the other hand, the history of homegardening in Ethiopia is believed to have been 

linked with the start of agriculture (Zemede Asfaw, 2002). HGs with their distinct 

boundaries may vary in the number of species hosted (Galluzzi el at., 20 I 0), shapes 

including the living house, animal hOll es gra in store , and plot of garden pecie 

(Zemede Asfaw, 2002), and in their size ranging from 0.0 I to 4.0 ha (Fernandes and air 

1986). But in extreme cases, HG sizes are a 10 a 20m2 and a high a 6000m
2 

Common locations for gardens in relation to the hou e in Ethiopia are back ards (48%) 
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fr nt ard (26% id ard I % and n ir ling th % . 

H of outhern Ethiopia with E. ventrico ·urn being th k 

agroecosystem maintain a large number f pecle than ther 

production systems (Zemede Asfaw, 2002). 

l t d 

th 

f rJ ultural 

Homegardens are sites for production (Watson and Eyzaguirre, 2002 , AB con ervation 

(Das and Das, 2005), and climate change mitigation (Wat on and Eyzaguirre, 2002 ; 

Kumar, 2011). They support the conservation of diverse species by sustaining various 

annual , biannual and perennial plants, and offer a warehouse and domestication testing 

plots for new crops, as nurseries for plantlets (Altieri and Koohatkan, 2008). In most 

cases seeds of useful wild plant species that arrived into the garden by wind or animals 

are integrated into the HGs, subsequently form multi-storied agroforest and contain a 

mixture of minor crops, fruits, ornamental and medicinal plants, representing over a 

dozen tree, shrub and herb species (Gautam et ai. , 2006; Altieri and Koohafkan, 2008). 

Furthermore, many farmers are fopnd growing several crops in a cyclical pattern (Watson 

and Eyzaguirre, 2002). The multistory nature of homegardens accompanied with 

continuous cultivation paved the way for the existence of plant diversity. 

The richness of biodiversity enables HGs to provide ecosystem services such as 

pollination, refuge sites and allowing for gene-flow between plant population in ide and 

out of the garden (Galluzzi et al. , 20 I 0). They al so assist in managing pe t and di ea e 

(Gautam et al. , 2006). HGs produce is 'clean ' because no pesticides are applied (Watson 

and Eyzaguirre, 2002). The richness of , especially woody perennial ma en ure greater 

stability of the soil organic matter fractions (Kumar 20 II ) and thu retain water and 
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protect soil erosion (Wat on and yzaguirre 2002 In rb n 

(Gautam el al., 2006; Kumar 20 I I), and thu contribute t en ir nmenta l re i li en 

(Zemede Asfaw and Zerihun Woldu, 1997; Tesfaye Abebe, 2005 . Further maintainin 

pecle with different life cycles in the HGs provide multiple .g. ~ d, 

fodder, and medicine) (Galluzzi el al. , 20 I 0). Generall H are ital entr f 

experimentation, domestication, crop improvements, and production thapit el af. , 2005 

The structure of HGs vanes from place to place according to local phy ical 

circumstances, ecological characteristics, social , economic and cultural factor 

(Christanty, 1985). Moreover, HGs as an ecosystem contain multiple ·Ievels of di er ity, 

including cultural, genetic and agronomic diversity (Watson and Eyzaguirre, 2002). The 
I 

highest biodiversity and complexity among human-made agroecosystems (Swift and 

Anderson , 1994; Kumar, 2011) made HGs become self-sustaining systems both 

ecologically and socio-economically (Tesfaye Abebe el al. , 20 I 0). 

2.2.3.1 . Significance of homegardens for rural households 

HGs provide diversification of economically significant crop species (Tesfaye Abebe el 

af. , 2010). They harbor rich agrobiodiversity (Gad, 2003) from wh ich food products 

containing a heterogeneous group of edible food plants are gained . A countr ide 

survey of HGs in Ethiopia showed 172 plant species, of which about 90 species were 

considered typical HG species while 48 were cultivated both in HGs and crop field 

(Zemede Asfaw, 2002) but a total of 254 specie were rec rded in epal, exc luding th 

ornamental plant species (Gautam et aI. , 2006). HG provid k l11icrol1utri nt u h 

vitamins, calcium and iron that ~omplement staple crop (Gad 2003 ' Gautam el al. 
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2006). Thus HGs ensure food ecurity Zemed fa nd rihun Idu . I 7: 

Te faye Abebe, 2005), and medicinal plant pice , and m a h in m all ar 

round (Schroth et ai. , 2004; von Lossau and Qing ong, 20 II . Further Ii e t ck i k pt 

in the gardens and different tree specie are grown to er e a fir d, a well a 

protection (Tesfaye Abebe et al., 20 I 0). A capacity to represent AB at multiple Ie el 

over small spaces made HGs relevant site for in-situ conservation Wat on and 

Eyzaguirre, 2002). 

Homegardens are also valued for the maintenance of indigenou knowledge through 

farmers ' social seed networks. By saving seeds and planting materials from home 

gardens and exchanging it with neighbours, friends and relatives indigenous people are 

able to maintain both AB and a cultural legacy from generation to generation (Gautam et 

al. , 2006). Accordingly, they are watched with much more care than other field s (von 

Lossau and Qingsong, 2011). 

2.2.3.2. The nature of home gardens 

Homegardens are dynamic systems whose structure, composition and pe Ie an I 

cultivar diversity are influenced by changes in the socioeconomic circumstance and 

cultural values (Watson and Eyzaguirre, 2002). The specialized edaphic microclimatic 

and biotic conditions make HGs markedly different from the surrounding landscape 

(Galluzzi et al., 20 I 0). Ln general the three main determinants of HG are : 

a) Socio- cultural and economic factors including food habit ethnicit market 

religious values and norms, gender role, structure of ociet acce mark t, 

demand and supply of food, materials (Gautam et al. 2006) and tabo of th 
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community (Ahmed and Rahman 2004 . For in tan e, in Peru nati mmuniti In 

isolation from other ethnic group with preferenc rtain 

resulted in low species diversity (Wezel and Ohl, 2005 . 

b) Ecological factors: this comprises factors like the availability of the flora and fauna 

altitude and the management and ecological function b il. ate!" and fI r t. and 

c) Farmers' knowledge and awareness : this include formal and informal educati n. 

extension support; relationship with other people (Watson and Eyzaguirre, 2002' 

Gautam et al., 2006), and political factors (land use system, marketing policie , 

conservation policies; etc.) (Watson and Eyzaguirre, 2002). 

2.3. SIGNIFICANCE OF AGROBIODrVERSITY STUDY 

Agrobiodiversity, including crops, domestic animals and others originated before 10000 

years ago (Lenne and Wood, 2011a) with careful selection of the trait , tastes and 

textures that make good food resulted in a copious diversity of genetic resources 

varieties and breeds of the relatively few plants and animals. Such diversity permitted 

farmers to utilize the full range of the highly varied microenvironments differing In 

features such as soil, water, temperature, and altitude (Melaku Worede et al. 2000). 

The maintenance of diversity and systems underpin food security and provide insurance 

against future threats (Munzara, 2007; Altieri and Koohatkan , 2008). The richne of AB 

enhances productivity (Thrupp, 2000; Altieri and Koohafkan, 2008) incom generati n 

(Brush, 1991; Thrupp, 2000; Kontoleon et ai. , 2009), rituals benefit (Frankel et al. , 

1995), nutritional values, feed , and medicinal u e (Melaku Worede et ai. , 2000; Thrupp. 

2000), and acts against adverse environmental stre e (Be llon 1996; Thrupp, 000 ; 
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Itieri and Koohafkan 2008 ' Lenn ' and W d II a , u t P t, di 

attack, or drought (Melaku W red I aI. , 200 . Di 

2009; Kontoleon et al., 2009; Lenne and Wood di 

provides a buffer against the spread of vagarie of weather F 0 20 IO u h a th Iri h 

potatofamine (1846-1851 ), whichresultedinalo of25% f the p plilati nin 10 ar 

(Hea l et al. , 2004). AB also prov ides fa rmer and breeder ith ra" mat rial haffrin I 

at. , 2006; Galluzzi et at. , 20 I 0) for example, plant breeder can deve lop a ne ari et b 

transferring a desired gene into an existing crop variety (Chaffrin et aI. , 2006) which can 

improve the resilience of the farming systems (PAR, 2010). 

Goods and services provided by AB are endless. Agricultural biodi ver it pro ide 

ecosystem services, such as pollination and nutrient enhancement (Schroth et al., 2004 ; 

Shames, 2008), insect and disease management (Batish et af. , 2008), and water retention. 

Tree covers on-farm provide habitat and maintain the regional climate. For example they 

offer habitat for birds and other species (Schroth et al., 2004). Crop genetic di versity al 0 

assists the ecosystem to sequester soil carbon, and prevent soil erosion by prov iding 

continuous biomass cover (Hajjar et at. , 2008). 

2.4. TRADITIONAL KNOWLEDGE AND POLICY ISS UES ON AB 

Traditional Knowledge (TK) is the information that people in a given communi ty, ba ed 

on experience and adaptation to a local culture and environment, ha e de el p doer 

time, and continues to develop. [t includes mental inventori e of loca l animal bre d 

local plant, crop and tree species (Hansen and VanFleet 2003) and inn ati n . 

traditional life styles and practic~s . TK is a co llecti ea t fa gi en I a l mmlln it. 
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which i pas ed on to next generation in uch f, rm a t rie ultur I lu 

traditional laws, local language, ritual med i al I r nd gri ultural 

Lo au and Qingsong 20 I I). 

Agrobiodiversity is developed and protected by indigenou peopl M unzara 2007. 

Traditional agricultural communities depend on and are custodian of B P R, 20 I 0 . 

For example Erygrostis tel is associated with the cultures of the thiopian highland 

(Biber-Klemm and Cottier, 2006). 

TK supports in maintenance and protection of landraces from disease, pests and the like. 

For instance, in Areka, Southern Ethiopia farmers employed local knowledge to control 

mole rats , vertebrate pests causing yield reductions of up to 60% in root crops where 

conventional methods of controlling the pest had evidenced to be ineffective. But a 

combination of local and conventional techniques proved to work, and were both les 

costly and more environmentally friendly (German et ai., 2012). Therefore, the 

maintenance of TK and AB is an indispensable part of rural society (Lengkeek 2004). 

Traditional local communities often have a profound understanding of their environment 

(von Lossau and Qingsong, 2011). Indigenous knowledge held by farmers and 

communities is studied and documented through ethnobotanical surveys and studies 

(Brush, 2000; Getachew Addis, 2009). 

Ethnobotany is derived from the term ethno and botany. thno refer t ra , p pi , 

cultural group, and nation, whereas botany is the science of plants. Thu ethnobotan i 

the scientific discipline that studies the indigenou Itraditional knowledge relating to 

plants (Albuquerque et af. , 2008). People know different farmin g t chniqu and 
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numerous ways of u ing wild plant and animal fI r exampl a fI d, m di In nd e 

(von Lossau and Qingsong 20 II). 

Under Article 8j the eBD contracting partie have pledged to re gnize traditi nal 

lifestyles relevant for the conservation and sustainable u e of bioi gical di r ity. cce 

to TK must be based on the consent of the knowledge h Id rand th ir quitabl 

participation in the benefits arising from the use of uch knowledge ( BO, 1992). 

Biological resources and TK are defined in the eBO as a collective as et. This contrast 

with WTO usage, since the TRIPS Agreement (WTO, 1994) define private and 

individual rights to knowledge and intellectual property. It grant protection for plant 

varieties either through patents or by an effective sui generis (unique) system or by any 

combination thereof (Hansen and VanFleet, 2003). TRIPS of the WTO (1994) put 

standard and scope for intellectual property right and member state agreed n patentabl 

( 

subject matters. Article 27.3 (b) of the agreement excludes patentability of plants, 

animals, and processes for their production. The TRIPS Agreement of the WTO 

provisions guarantee Qwnership rights to products made in the laboratories of the north 

from the bio-materials and knowledge from the local communities of the south . These 

intergovernmental obliteration of community rights, knowledge, and traditional sy tem 

will ultimately lead to the ruin of biodiversity (lORe, 1994). The contradiction between 

the eBD and TRIPS is as yet unresolved (von Lossau and Qing ong 20 I I) becau e I PR 

systems do not reward local communities for their custodian role (La ird 2002). 

The African Model Legislation for the Protection of Ri ght of L ca l mmuniti 

Farmers, and Breeders and for the Regulation of Acc t Bi I gi al R Uf 
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finall adopted in 2000 after a period f c n ultati n and n g 

and ortier, 2006). In recognition of thi con nti nand failur 

Joint Communication from the African Group WT ,200 ha 

r- I mm 

, th 

d r I 1;\ 

the article. The African Group stated "Traditional knowledg a categor f int II ctual 

property rights ... " and local communities have the right to be re pected for their ill and 

decisions and obtain remuneration for sharing their knowledge. imilarl ethnobotani t 

recommend remuneration to local study participants for the time the pent ith the 

researcher and release information (Martin, 1995). 

Ethiopia has passed a law regarding access to genetic resources, community knowledge 

and right (Proclamation No. 482/2006, Federal Negarit Gazeta of the Federal Democrati c 

Republic of Ethiopia). It stipulates the necessity to recognize and protect the knowledge 

of Ethiopian 'communities, and promote for wider application with approval and sharing 

of benefits by the communities. Article 6 of the proclamation stipulates that loca l 

communities have the right to use their knowledge, regulate access to and share from the 

benefit of utilizing community knowledge. Article 9 also stipulates that local 

communities have the right to obtain 50% of the benefit shared by the state which shall 

be put to the common advantage of the local community. 

2.5. DETERMINANTS OF AGROBIODIYERSITY 

Agricultural biodiversity is affected by many factors , both from \i ithin the farm and 

household and from external forces (Mwalukasa eL al., 2003). Farmer grow di er ity for 

many reasons such as agronomic (soil diversity and topograph ). sea onal (time of 

seeding, maturity, temperature and precipitation); culti ation tem m nocultur 
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mixed cropping) and pest control' economic (acce t market, and rd ilit 

input , marketable traits); culinary traits and end u e' t ra e qual it Ma t d tal., 

1997; Lenne and Wood, 201Ib); indigenou and reli giou belief: ' ial fun ti n , nd 

sentimentality. These include both Socioeconomic and phy ical en ir nm nlal 

2.5.1. Socioeconomic factors influencing agrobiodiversity 

Studies showed that family size of the HH, number of oxen o\> ner hip, and land 

characteristics have promoted AB richness (Chalachew Temesgen, 2007' Oi alc et 01. , 

2010), livestock ownership and labour power being the major determining factor Benin 

et al., 2006). For instance, in Bangladesh smallholders with large family size cultivated 

larger numbers of species (Ali, 2005). On the other hand, agricultural diversification 

provides a mechanism to alleviate labour stress, e.g., intercropping is a labour- a ing 

strategy, as land preparation efforts serve simultaneously for different crops. 

Livestock holding, may act as an insurance against crop production risk, bearing a 

negative relationship with diversity (Rana et aI., 2000). Similarly, Sinafikeh rat el 0/. 

(2009) found that HH resource endowments, contact with extension serv ices and yea r of 

farming experience influence HH crop variety preferences. HGs age influence the 

diversity of perennial fruit trees, MPs, and trees for construction (Coome and Ban 

2004), as well as species compositions (Wezel and Ohl, 2005). 

Education positively influences cereal crop (Benin et al. 2003) and M P di er ity (Hai Ie 

Yineger et al. , 2008b). The wealth status was found to influence pecie di er it ~ r 

instance, HGs of poor are dominated by annual crop hil th r lh v ea lth 

dominated by perennials (Boncodin et al. 2000). In an th r lud , r ur -ri h fannin 
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HH maintained higher level of varietal di thapit { al. , Ul I \-v-in m 

HH with their smaller gardens tend to have more di er ity Pini r . 2 

Oi ersity seems to decrease with large hare of ca h cr p and dl l , hi h p pul ti n 

density, and access to off-farm activities (Te faye Abebe 2005 . In additi n p r 

agricultural policy, conflicts and environmental degradation have been rep rted 

influence agrobiodiversity (Cavatassi et 01., 2006). As to Mwalukasa et of. (2003) th 

accessibility and use of capital, and off-farm opportunities are fact r for cr ating 

opportunities to diversify AB, by imposing the constraints on farm investment , and 

forcing farmers into strategies that minimize HH risk. 

Physical features of the farm have large and significant effects on both the di er it 

among and within crops grown (Benin et ai. , 2006). As to Chalachew Teme gen (2007 , 

access to road infrastructure as well as access to market services correlated negatively 

with sorghum genetic diversity. The species abundance decreases as garden distance to 

market increases (Fentahun Mengistu, 2008). Conversely, it was shown that the more 

distant the market, the greater the number of crop varieties (Van Du en 2000; 

Mwalukasa et af., 2003). As to Oi Falco et 01. (20 I 0) the distance of farm plots from 

homestead was negative associated with crop diversity. 

The closer the farm to a road, the fewer the number of tree specie , the m re un n 

abundance of the species and the lower the density of tree (Te fa eb b / 01., 2006 . 

Wezel and Ohl (2005) also showed that species diversity seemed low in ca e man plant 

products are available in the surrounding forests. 
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The size of farmland influences species richnes and diver it M\ aluka 1 0 1. , 

Kumar, 2011) where the greatest species di versity wa record d in I r gard n . nd 

tenure security also determine farm level diversity (Oi Falco el al., 20 I 0 . Wa lth in land 

and kin-ship affiliation, as well as the exchange of plant materi al al influen H 

diversity (Coomes and Ban, 2004). But Tesfaye Abebe et al. 2006 clai med that 

increasingly smaller farms might lead to a reduction of the perennial crop and tr 

components as well as livestock. On the other hand, density increa e as land ize 

decreases although the average total number of plants per fa rm is still higher in the larg 

farms (Ahmed and Rahman, 2004). 

2.5.2. Biophysical environmental factors 

Plant diversity decreases with altitude (Hoogerbrugge and Fresco, 1993) but altitude had 

a significant positive influence on landraces diversity on-farm (Rana et al. 2005). On the 

other hand, species diversity increases with increased amount of rainfall and temperature 

(Tesfaye Abebe, 2005). Oi Falco et al. (2010) indicated that the level of rainfall is 

positively correlated with the number of crops. Another study also indicated that natural 

factors such as climate, farmers ' fields (e.g., distance from homestead), and so il (type 

fertility, texture, and water holding capacity) mainly influence the inter- and intra­

specific diversity of crop genetic resources on-farm (Awegechew Teshome 200 I). 

2. 6. THREATS TO AGROBIODIVERSTTY IN ETHIOPIA 

Ethiopia is an agricultural country where most of its populations depend on agricultur 

fo r their livelihood (Djurfeldt eL aI. , 2011 ). It has been noted that th wo rld ' fo d 

production and agricultural activities rely on increasingly frag ile B F 0 1999b . Th 
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onversion of natural habitats, including habitat urr undin 1m 

agricultural land (Thrupp, 2000; Tomich el a1. 20 11 , and th u f fe r p gr up 

were recognized to be sources of biodiversity decline (Di Falco and Perrin , 200 . 18 , 

2007). Since the 1900s, 70% of plant genetic diversity ha been 10 t F 

30% of the livestock breeds became on the edge of extinction (F AO 1999b' Drucker el 

a1. , 2001). The patterns of industrial agriculture and the"' Green Revo lution' ha e yield d 

significant biophysical and socio-economic costs on natural re ource (Thrupp, 2000. 

The available pool of crop genetic resources for breeding became vulnerable to 10 e 
I 

from natural or man-made interventions (Di Falco and Chavas, 2006 ; Trivedi , 2009). 

Increasing population, climatic changes, overharvesting, introduction of alien spec ie 

(Trivedi, 2009), pesticides (Trivedi, 2009; Tomich et a1. , 2011), and social and economic 

change (Di Falco and Chavas, 2006) brought about AB loss. Natural disasters such as 

desertification, drought, floods (Putter, 1994; Di Falco and Chavas, 2006), quakes 

(Trivedi, 2009) also contributed to genetic erosion (putter, 1994; Di Falco and Chava , 

2006). Genetic erosion may occur at three levels of integration: crop, variety and allele 

(van de Wouw et ai., 2009). A typical example in Ethiopia is the genetic erosion of 

indigenous durum wheat, Triticum durum (CBDC, 2009). Furthermore land tenure 

policies have instilled a sense of tenure insecurity that caused resistance to an 

conservation investments (Regassa Feyissa, 2006; German et aI., 2012). 

Moreover, heavy pesticide inputs (Thrupp, 2004), serious degradation of natural 

resources, including soils (Thrupp, 2000), and per istent drought (Hammer, 004 an 

cause erosion of agrobiodiversity. Late maturing farmers arietie LI h a dipl id 
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durum wheat (lBe, 2009) impeding regenerati n erh r lin I g In 

burning, tourism, road construction, fuel wood collecti n, and d I in f I 

about plants (Hamilton and Hamilton 2006) were threat to agricultural plant di 

r In 

Livestock is suffering genetic erosion. Many traditi nal train ha di app ar d 

farmers focus on new livestock breeds (plucknett and Horne 1992· Thrupp 2 

is initiated by government policy (Drucker et ot. , 2001). It wa e timated that at lea t n 

traditional breed of livestock dies out somewhere in the world every week Thrupp 

2004). The livestock export due to increased market demand, and cro -br ding th 

livestock with foreign breeds (me, 2009) for example, Sheko cattle (trypanot lerant 

breeds) with zebu breed (Bos indicus) (FAO, 2007 ; me, 2009) al 0 threat ned Ii to k 

diversity. Rangeland degradation, overgrazing and overstocking; invasion of rangeland 

by exotic plants; expansion of crop cultivation; diseases such as Trypano omia i (Hall , 

2004; IBe, 2009), predation and pests, and application of agro-chemical (18 2009 

are among the chief threats to the livestock. 

2.6.1. Effects of loss of agrobiodiversity 

The loss of biodiversity in habitats surrounding agricultural areas re ult in the di rupti n 

of ecosystem services such as pollination, which in turn influence producti it (Thrupp 

2000). Ecosystem services (ESs) are the range of conditions and proce e thr ugh" hich 

natural ecosystems help people get benefits (directly or indirectly) from nature Dail , 

1997; MEA, 2005). The concept of ESs encompa es the deli er , pr i n. 

protection or maintenance of a set of goods and ervice that pe pi 

important. These includes goods such as forage, timber, bioma fuel natural fibr , 

43 



pharmaceuticals and industrial product and ervice 

and life-support functions e.g. , waste assimilation and re cling ail ) I 7 . 

Crop pests and pathogens (fungal , bacterial and viral di ea ar ampl 

dis-service that happen when agricultural diver ity i 10 t, hi h In turn 

agricultural productivity. Ecosystem disservice al 0 includ f bi di r it) 

agrochemical contamination and pesticide, poisoning of nontarget rani m ) and 

emissions of greenhouse gases and pollutants (Zhang el Ii., 1:3 I lh 

avai lable pool of genetic materials for breeding (S inafikeh Asrat el af. 2009) , and cau e 

food insecurity (Thrupp, 2004). Furthermore, it increases vulnerability to climatic and 

other stresses (Thrupp, 2000; Sinafikeh Asrat et al. , 2009), and increases susceptibili ty to 

diseases and drought (Regassa Feyissa, 1999). 

2. 7. APPROACHES TO AGROBIODIVERSITY CONSERVATIO 

There is a growing awareness of the accelerated loss of biodiversity and a ociated 

traditional knowledge (CBD, 1992; Engels et al. , 2006; lBC 2007). uch a 10 ill 

jeopardize our future ability to adapt to changes in climate and farming condition (Zhou 

201 0). This leads to greater efforts to conserve biodiversity, particularly agrobiodiver ity 

(!BC, 2007). Conservation is the management of human use of the bi pher 0 that it 

may yield the greatest sustainable benefit to current generations while maintaining it 

potential to meet the needs of future generations (Jarvis et at. 2000). The ca le and 

intensity of human interactions with the environment have led to pr gre 

scale habitat loss, and degradation and fragmentation with ub equent I 

genetic variability. 
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Some of the structural constraints that influence con ervati on ac ti iti I n Iud n ti n 

policies (e.g., government land tenure), poor market opportuniti e and in fra tru tur , 

fail ure of research for development and organization , and the d m niza ti n 

indigenous beliefs (German et at. , 2012). Since Africa's greatest challenge i p erty, th 

conservation of AB remains a vital element (Rudebjer et aI. , 2009). 

Both the CBD and the ITPGR (International Treaty on Plant Genetic Re ource 

encourage signatory countries to promote on-farm conservation of AB (Brush, 1995). 

The CBD seeks to promote the conservation of biodiversity, the sustainable use of it 

components and the equitable sharing of benefits arising from the use of the re ource 

(CBD, 1992). Raising awareness is the first step in promoting conservation. It add va lue 

and encourages consumers, development workers, policy-makers and fa rm ing 

communities to conserve and make continued use of the resource. Various methods uch 

as folk song competition, and conservation essay competition be employed to create 

awareness (Friis-Hansen and Sthapit, 2000). Conservation and management strategies of 

genetic resources may be grouped primarily into two domains: in situ and ex situ 

conservation (Putter, 1994). Since both conservation strategies have their own 

shortcoming, the incorporation of elements of both (integrated approach) is a must to 

conservation (Jarvis et at. , 2000). 

2.7.1. In-situ conservation methods 

In-situ conservation is the conservation of ecosystems and natural habitat and the 

maintenance and recovery of viable populations of species in their natural urroundin g 

or in the agro-ecosystems (Bellon et at. , 1997; Jarvis et al. 2000' wan n and hi , 
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2000' Andersen, 2008) where genetic di er ity e i t and h re rm 

present, often hybridizing with cultivated form 

both dynamic, evolutionary genetic proce e and the c mplex ity f g n ti int 

in the agricultural ecosystem (Melaku Worede, 199 1' Bru h, I 95. urther, In itu 

conservation has the potential to ( I) conserve biodiver it at all Ie el , and 2 int grat 

farmers or informal sectors into the national Plant Geneti c R 

conservation and use (Jarvis et al., 1998). Respect for and identification of fa rmer ' ne d 

and objectives are essential when establishing crop genetic re ource management on­

farm (Friis-Hansen and Sthapit, 2000). In situ conservation consi t of the continued 

cultivation of crop varieties by farmers, together with their practices of ob er at ion, 

se lection, and use (Swanson and Goeschl, 2000). In cultivated plants, in situ conservation 

is best referred to as on-farm crop conservation (Brush, 2000), which also include 

conservation in reserves, and in HGs (Maxted et ai. , 1997). 

2. 7. 1.1. On-farm conservation (farmersfield) methods 

On-farm conservation is the sustainable management of genetic diversity of loca ll 

developed traditional crop varieties with associated wild and weedy specie by farm er 

within traditional agricultural, horticultural or agri-silvicultural culti at ion tern 

(Maxted et aI., 1997). It allows for the cultivation of the crops in heterogeneou 

populations, in varied agroecosystems, and with varied cultural practice that admit for 

the co-evolution of crops with diseases and pests. The species target of on-farm enetic 

conservation include cultivated crop, including MP , forage and agr 

we ll as the wild relatives of cultivated species (Bru h 2000 . 
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.1. 

I. r indi - it m int In ut lh 

nd a ri ultural pra th 1\ 

II . ntinuing cr p e luti nar pr r p 

thr ugh mutati n mi grati n, r mbinati n, and 

III. aintai n allelic richne and genot pi di er i n- arm p pul ti n ha th 

apacity to support a much greater number f rar ru h, 2 

here are ome chall enge in effe ting n-farm n er ali n u h p Ii i u in 

term of the design of appropriate incenti I 01. , 2 , indi idu< I 

deci ion (Sinafikeh Asrat et at. , 2009), difficu lt t identi f and a th 

materia l for researchers, genetic erosion due to natural di a t r , Jar tal. 

2.7.2. Ex-situ conservation methods 

Ex situ conservation is defined as the conservation of plant netic r ur ~ r ~ d nd 

agriculture outside their natural habitat ( BO 1992' tta-Krah 01. 04 . Thi 

trategy is static (Swanson and Goeschl , 2000) and den t captur th dynal11i pr 

f genetic resource evo lution in respon e t natural ala i I 11 .. 

2006; Rudebjer 2009) and thus the e i ting et f g rl11pla 111 ar n Rud ~ r. 

2009). Ex situ conservation should er e a a back-up ft r n- farm ati n nd th 

hould be considered as complementary (Bru h, 2000 . 

Ithough gene banks are central rmpla 111 i th 1\\ 

, 
prone to calamitie such a fire earthquake fl d r. "mnil 

on traint limit gene bank acti itie u h a lie ti n. M r r. limit d p 
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Ru r ,( tI, n 

ene Putt r, I 4 . ilU 

Hami ll n and Il ami ll n, 

Id n bank r pi nl r \\ hi h 

ed bank are inappr priate uch 

b. ti ue cul ture, r pre r ati n, II ) 

erci e and require ex pen i equipment nd kill d 

ulture uch a employing hoot tip, i a pre-requi ile nd I , d. , 

2000) . Cryopreservation involve f ermp la m t ul tra \ 

temperature of -1 96°C u ing liquid nitrogen. h re I itr nt 

whole seeds or a the exci ed embr onic axe . 

d 

c. eed gene banks for orthodox eed pr du ing H mi lt n and H< milt n, 

2006). The seed fo r the base co llection are t red in the I m dul 

mai ntai ned at -20°C temperature (Elli el a/. 1985. 

2.7.3. Agrobiodi versity conservadon practice in thi pia 

The Ethiopian National Gene Bank e tabli h d in I 7 thr u h th upp rt th 

erman government. The practice of int ratin ff-fa rm and 

re ources management approache ha been e er i d in 

200 0 A (Ethio-Organic ed Acti n i pr m ti n 

manag m nt and d ecuri ty pr gram in d i f~ r nt < r gi 

n-farm conservation practice are linked t th n 

d mul tipli cation acti itie ( BO 200 thr u h n h to Ii hin 
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mmunit en " h rm ' . 

m J r d ar ei n 

h B in b th the x 'ilu nd th in 

arm and fi Id inhabit d b the mi- ulti r , i I r I ti \ 

fi Id g ne bank H botanical gard n , and nt 

tem BO 2009). IB ha de el p d in ti n n 

nhancement program that in 01 breeder fa rm r nd th r · thi Pi, I ' 

among the pioneer countrie in ex-silu 11 . 

t red in cold room (Gene Bank) and field gene bank b I 

he IBC has been involved in the collecti n and pre er 

of the country. So far, the Institute ha c n er d ,25 a 

In 

the bi 

fie ld gene bank facilities out of which 61 782 are plant and I , 

acce ions that are kept in the cold room, while 6205 are plant a m intained in 

fie ld gene banks. Table I shows the germpla m holding f th In tilut . 

B in Ethiopia were constructed with th f afe d t ra . pI' 

eed loans' replacement of the 10 t landrace cr p thr ugh reinlr du ti nand r 

in their respective agroeco y tem ; and purcha r the I a l nd 

nhan ement for further u e. It invol e expert ' rkin \ ilh I nhan In 

I al ari tie c n er ali n parti ularl 

GB . Thi practic ha linked x illl 

logical farming y tem (Thij en 

ti itie pur ued ha e reduced the rate 
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2.7.4 . Method to encourage agrobiodiver it 

h r I a need t educate farmer and all 
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HAPTER THREE 

· M TERI DMETHOD 

1 0 RfPTlO OFTHE T DY R A 

l . l . e graphic location 

T Zone i located at latitudes of7. 7.31 ° and longltud 

1 em. 6 km 
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Fieur 3. The Map of the tud area 
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, n th n rth t b Hadi 

W; r do, and n th uth ea t b Bada PR, R .2 II . 

. 1.2. D m graphic 

h Zon ha a p pulation ut f hi h the num r 

a 559 713 and 496 I I , r p cti el thre cthn i In th 

Kambatta (82.1 %) Tembar I .7% and D n < 4.2%. 

n id rable numb r of Had a and ~ la pie Ii in 

20 11 ). nl 14.4% fth p pulati n Ii In ur 
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in Iud 

r 

Z R 

data of 2 1 ear 19 - 2 er a qui r d r th t\\ tati n • 
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limate diagram (F i uti n. ut m r 
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m ll1 r r In lI d hI Ih· 

m nt l r in <" \\ JlIn ' ig. 4a . In uram lali n, th 

h 

II 

111 

and lh I \' t in m ' r _ . 1 mm . r l l I l J 1I n' r ' th . 



h t1 m nms of the /eM Th rrul.'<: lmum mean t m tur \\ In Jun 

In en raJ the mean annual temp ratur d mean ann 

and II 4mm, r pecti vel Fi g 4a In ach tatl 

rai nfal l \ recorded in ug t 2 2 1 mm mm 

o mb r to February are the holt t month f th ear But th Imum m 

temperature \ ree rded in December 2 The m an annual t mper lur and 

m an annual rainfall as 1 .40 and I 7mm, r pecl1V I ' IS 4b 

1 3C: 114C 

c 1 ... -JI , ~ 
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gen " 2 I I dra\\11 u in R pr ram 

. I .. gToecol ogi cal zone , land use and ve elalJ n 

thr a T ec I . cal 

midland . and 8% K fa (l0\! land fth t tal 14 r th land . 74 I 

i culti vated, % i ra7in land % 1 



.1 o/! un ulliv m jn j 

II , lh 

rnbr lum-

get ti n t pe th tu arc II . 

p ie u h a £h rlia 

m ruil ire ra indi a 

b d h m garden a' had ith und rgr wth 

mu lti- t d agr tem v ithin arm "ith 

mu ltip l agroeco ytem ervi . In m idu I h I in 

r bl r p fi e ld graz ing area and pri at " dl t. 

ithin the arable area : the h megarden the h her m 

Bra i a arin 11 a, offi a arabi Q r th r pi nt are r" n In r 

r th 

In lh ' 'n 't 

n r ult in 

th I pr \ I ' 

um , 

m II I n 

r a around , and non-en et r p fi Id me t ad . . v I1Irilllll h 

r lati el a mailer area hare per unit f pr du ti n Il1p r d t , \ hi h upp rt 

d n el p pulated area 

in~ rmati n 

Il1baata ar the p pie and Kam ali I I th Ian ua . K 111 

u hiti Ian uag a part fth n 

al dial In Iud K 111 atla and 

Kam al i 'a ha a I a l ill1il arit % with th' rn l. \ m n til t t ~ I 



m peak 4 Yo re ial t, I Vo 

mb I diale t 

ra land hiding p r h u eh Id i th nih ut pc pi 

p r q.km. rp pu lati nand p ert h 

in th r part of the country uch a W nd Tikka, Ka ~ , 

er the pa t forty year or o. imilarl there i m n n 

w men to area such as Wonji Matahara, Babaka 

e king employment on seasonal and perman nt ba i ut 11 % 
I 

of the zonal population was reported to be migrant 20 7b. urr ntl uth r 

migrating to South Africa, Sudan and ome Middle untri . 

The econom y of the local people i mainly ba ed n ub i t n 1111 d 

farmi ng is a common practice whi le off-farm lab ur mm r e and raft 111 n hip r 

upplementary activities. Although en et con titute th taple r p t 

crop types such as cereals e.g. teff and wheat oil cr p , tuber pul tabl fru it , 

condiments and spices, stimulants and other lik ne n t 

ulti ation systems. Moreover, they are engaged In r aring kin Iud i n g I. 

heep donkeys, mules and chicken. 

he wa te from livestock and other h 1I eh Id a an r nl ~ rtili7 r 

h megardens. The so il of the en et ecol g nd am t \\ hil th 

d minant oi l types are red to reddi h-br lat riti I m 111 

Icanic origin which are mainly acidic th < rmln 

tm are characterized b a high degre div 



rtant m n nt m 

th 1 i uppl m nted Ii I, rme u 

ment and ther - arm ar nt I II . 

. 1. du ati n nd h alth tatu 

ift p rcent f the p pu lati n ~ ear I Id \ lit rat ~ hi h 1.2% II 

ligibl hildr n ar enr lied in primar I, and I % in 

2 7b. e enty four per cent f th Z ne i mal 

Ma laria, inte tinal para iti inf, t in 
I 

maj r public hea lth pr blem ami tin the pe pi in K ~ II II 

n er el abdominal para ite inf, ct i u 

para ite are disease of the highest veterinar imp rtan e K RD II . 

Table 2. orne physical features of the farm cape: traditional climatic zo n 

farm capes number and name, elevation, coordinates and farmscapc dis tance from 

the main zonal town (Dura me) 

radi tional 
Zone 

Dega 

WOYlla 
Dega 

Kola 

ource: 

Farm capes 
number 

urr nt 

2 
3 

10 
II 

12 

tud a i ted b 

atitud n i tud 

1557 

1677 

di tan tim t i n t 

7 



lw n m 'r, 

arri d ut n in "r / n 

fa l r In r rm 

arm ape i a land ape in 'v hi h arm in h 

empha iz that r i b ail ing ur land rm 

n ur the mpatheti , h Ii Ii II \ 

n id rat i n f how human and n n th l 

land ap 0 a to prov ide hea lth 

human u t nance whi l al pr idin g a Ii e lih th 

land \i ith u ,Th thr e trad iti nal agr d l rm in I, W 'nl-

D a, and Kola following BO 200 and aniel ama hu I 77 

Ta ble 3, T rad itiona l climatic zones and th eir ch a racteristic 

T l'aditional 
Climatt' AJritudt' (10 

zO ll e 

Berel,a Hot arid < 00 

Kola \ anll emi-arid 00-1 0 I 00 _ -_0 

lFey/la -dega Cool . emi-hlUuid 1 00 1 00-_ -l0 _ -16 

Dega Cool _40 - _ 0 16-J 1 

lVI/ rei, <11 

In t ta l, 12 farm cap wer ele ted fr m th tud or <. 

J ad i h ) Ka' illama 

H bi haqa Ma afe ha 

amp lin ire (farm land ned b FlH d, III kin 

ee Table 4 , III n the ele ted I HH , I Ill , I 



mal h d d. In rder t rtl n 

\ m n r m ma l head IIH w r in III r tnt 1"\ 1\\ , 

part i ipant t 7% th 

au thi determi n d 

alth tatu f the farme r 

nt t f th I al fa rmland ize k hiding, m unt 

engag ment of ome off-farm acti itie . 

Ta ble 4. T he number of farmscapes elected and the re pective w alth r up 
a mpled based on traditional agroclimatic zone 

Fa rm ca pe 
umber 

1 
2 

5 

7 

9 
10 
11 
12 

Major 
Traditional 
agroclimatc 
zones 

Dego 

WOyl/a Dega 

Kola 

3 . THOD OF D T 

. 1. Plant data co li cti on 

Name of 
farmscape 

o 

a h ampling ire c mm n tr e I hru 

No of 

Poor Medium Rich 

\ r ' ~ l1l ifi 

n ti fl ted ~ II \! in land r h r rium l 

T ta l 

IS 
1 
IS 

n-

r 

th 



ali na l Ii r nurn rn nn \\ i h h -r Inurn 

hi-I ra rilr . Th i ilc in lh' 

Iler pia . 

<mplin ' ·it , tree and hru rJ -J r III all arm Ii -IJ I d 

that re at the 

undar and dl 

unit a mea ured and the di ffe rent 

Ii t u in g local and b tani al name. litre nd 

n id red to ac unt the abundan fr quen ,and m 

Hight, 1.3 M) wa mea ured D r ie "ith a diam I r > m, whil 

ma ll r than thi minimum va lue were unled and in Iud d in th nd 

fr quenc data. 

Data collection on crop plant 

onfi guration of cropping pattern ut id f nd ar und H th 

agr limatic zone in the tudy a r~a (F ig a b but 

a r th farm cape of the three agr limale z nc. t fa rmlan I cl 

fi Id , th t tal area v a mea ured in quare m Ir lat r nv rt d int h 

di ~ r nt r p unit ver id ntified eparat pi \\ ilh 

iti n , and la ifi d b d minant n th it' th 

dif~ r nl pi and ' irnil ril i ' 111 'U h r 50 

m2 r laid ut D r d ta iled 

n id r d t mati a ll and th rm h in _ rh 



un tJ nill groups of crop were deterrruned ~ 11 0 \\ 10 pr \ I 

t 2 I 

Fi u.· 5. ypical faamJand holding in difTea-ent agrodimatic ae-eas: 

a e~a with lar e enset area and b) Wo na D ~alK la \\ ' th mall en t area 

he population of annual crops and other \ Idel grown mall plan 11m b. 

makin sample counts on s stematicall selected area, b rand m ampl!O 

quadrat ten 1 m 5 m adjacent plots following the pre 10 cholar 

and e trapolati n it to the area it co ers. The area allocated ~ reach cr pin th !Ote. rated 

units v as calculated by considering the number of IOdi Idual a partlcuJar r p In 

relation to its spacing and area of the unit. Finall the num er f Cl" P pe I fr m ch 

of the subsite as ummed and the a era e of peci abundan e \,. Id red 



Oata 011 -tion on en er land race 

I en t I mp iti rmine 

r In h am I 1111. At Ih 

1111", . In rd rt 

in lh th identi fi at i n 

u f landra e , farm er 

mint nan e and ultural pr ere r r d \ ilh Ih 

nt r th 

mu and andfl I'd I 

wa compl ment d b iden ti f in landr 

mid rib and leaf petiole) the plant at adult tage, ther 

n t and ph tograph of plant r pre ntin th 

id ntificati n of landrace and Ii ling fth nc m 

literature following prev i u 

m. In 

ndu t d 

h haracter of en et landrace that er u d I a luot th kn 

u alu \i ere ba ed f 11110, hal1l ; II , k '11 , I 

arli n fi r ~ dder and m di inal III d iti 

r i tan n et di ea e lik the d tru Ii 

a a ell a th r i tan dr u hI. tu , 

111 ' rmant n th end LI f the n t landra 111 

r nk d b arm er 1= p r 2 = intermed iat . 

r . Th ummariz d data ere u ~. t d t 

rc 

per 

I I 

nd th 

i nti I 

I , 



PR ~ l a th 'l\\ 'en en '1 I 

llri Ul m nti n d II win m n 

n iron mental and 'ocioeconomic data 

ala n arm hara a Ililll , t l. II , III f 

ag , ed u ati n amil I e, r l 

hara teri ti c (a ce r ad 

p Ie f ea h farm re pecti el ere 

me and Ban 2004 ; Berhanu ebremedhin 1 01. , 

2006a). The data n ape l, I P , 

uunto ompa , Ma ter lin meler , nd 

p ct linked t t tal I r cner II \\ in r \\ rk r 

rihun Woldu el al. difi :::: , 'v" 

. = I , = 3, W = . ~W = I. , Rid t P 

m ur DBH at 1.3m. wner f ea h farm pani ip d in th fi I 

th ir farm boundarie when mea uring the farm area and e, pi Inln Ul v r II 

arming tern . 

" 111 II th data n annual in m , ril 1'1 n ali n 

m nl er led thr u h tru 

int r \. ing HH h ad , nd thr uh F 



· . PI nt u 

In ub lanti at m di inal pi nt u 

h Male and 17 female mmunit 

I HH ag >2 ear thi al \ ilh th 

p pi and traditi na l haler wing rtin 

l rt f inter i har their kn ledge n I r th purp n. 

, 15 key informant were e le ted purp erull n re mm 

leader , elder people, and de elopment agent . 

he meth d u ed for ethnobotani al d t n \ cr mi- tru tur in t n I \\ . 

fi Id ob ervat ion and variou ranking m th d 

1996 ' otton 1996). During interview the re p ndent I ba kgr und , h al th p 

tr at d, diagno i and treatment meth d , I al nam 

management of MP plant part used fre hi dri ed , meth 

appli ation indigenou knowledge tran fer 

thre t to P and traditi nal 

m i in al 

thn m di in I pl ant , 

r orded . Hea ler were contacted tw time ~ r th am id a In rd r t 

< uti II I) 

nfirm th 

information hel he ha gi en i rre 1. 

Furth rmore factor that influen e th di 

traditiona l hea l r and the prefe ren 

k in~ rmant rank d plant 

n integer number with th 

d n th 

m di in I plan t 

th 

h nh. \\ 

ing lh 

urth r F D a h Id nth ta tll r m di in I pi nl nd th' h..n \\ I· . lnn -r in lh 

4 

n 

r. 



n t land race or tre and hrub n th t< I 

richn calculated just by counting th numb r f pe n m lin unit. 

hi index doesn't indicate the relative prop rti n r a undan parti 

H nce other indice particularly Shann n Ind H and hann n nn 

e timate both crop and woody specie di er it in the farmland , re p 

alculated using the formula , H' = - 1:: pi Inpi Magurr n 2 4 , wh r pi th 

pr p rtion of crop enset landrace , and tree and hrub area mp d 

p ie i. An additional mea ure of di er iry i the mea ure 

m a ure of how imilar the abundance f dif r nl p are. It i 

er it (H') t maXIITIUm di er it Hma Pi I u. I 

~ rmula, E = H'/Hmax, = H' lin Where = number , < nd In i 

ha alu ben: en 0 and \.0 , here \ .0 r pr 

quail abundant. H' i high when the relati ve abundan 

ample i en and i ie ar und nt th n th 

alu u uall fall betwe n 1.5 and. nl rarel urp 4. ur n, 

th t i 

th r t i 

d 



n - \\ \\ rn ul u In Ih · Ilu\: 

in I \ h 

m 101 un an mul tiple ran ' u rm n Ilh lh 1 

iii anti di er tll. 

Plant 'P cic ' div r il)f acr farm cap 

h nn n di and enne I cr it} . 

indi t rI hn and enn • I IiI) nl) ul lh' lenl 

di 10 th Ir / hrll r' Ih I) m n 

. 
ifferent farm cape wa determined mputin la di 

m lIr f the e tent t v hi h the di 

urran 2004), and generall u d I h 11:1 rll Ih d · r 

in di at th I nd In 1\ ~i l) 

nmental radi nt . It i ba d n th u Ilh u h 

uantitati abundan data an al be u ed I U u II 

In t rm f a imilarit ind , IW n di 

g raphi al ulat d u In Ih rmul 

I 

p = 1 - her j i Ja ard' imilaril ind x 

j = j/ a b+ j where j = th numb r 

a = Ih num In ill: 

im il r\ In rd r t xamin the 

th Ii 11 ar multi pl li n itll \'r 

init In r, th 



n \\l in' 

ndu u in r. .1 

ifica ti n 

id nti f m I · 

in I rm pc un It.: \\ ere u 

r the anal I . R pr gram .1 1'h R \\ 

P r rm a hi rar hi al lu ter dendr gram, \! hi h d pi t th 

indi at r alu ~ r ea h in r 

tali ti al ignifi an P< . \ re anal n m th I h ; 

al u ar ba d onI n th pe ie abundan r t 

btai n an ff, cti e d cripti n f mmunit t pc nd th Ir n I r nm nt I r 

b th la i fi eat r and ordinati n te hniqu \ er mpl cd . 

pecie - enviro nmen ta l rela tion hi p 

rdination a mu ltivariate meth d that e pre e Ih r I ti n hip tw n mpl 

and en ir nmenta l ar iable 111 u In 

diagram r raa k I 9 7 . I n rd rId I rm 111 I h pd I m < n 

agr bi di 

mil u r, 

an 

n 4.52 . raak and 

and lr / hru 11\ ·1 

er id nlifi d nIh r In Ii n 



tructura l a na l 

rh tru lur th in th 

lh pe II. 

(J BII ifi din! 

d termin d t identif th m l mm nl 

• T he freq uency (%) = number f ampl d HII in \ hi h 

f H II ampl d x I 00 

• R ·Iati e freq uency = number f pi I P 

. I 

• Den ity : the number f indi id ual in lh tan . d t -rmin 

th numb r f ind i idual f ea h i h mpl . pi l. I r ' . 

mpuL db n erting the unt fr m th t tal u< drat in t th h 

• Relat i eden ity = umb r f tm 

p Ie / T ta l number f t m per ha 

• Relati e do minance or Basa l a rea OA = um 

Ba lh lr int 

n ulated fr m m a ur m nt f tem diam -t or II in lh ° I II \\ in 

hru 

I n 

unt ing 

\\ ' \ 

th it 

r lin . II 

11. 



r\: 1 h'i hl. Ihu. 111 

R -I I'C 

r it i u m rt 

n d pi 

nl nd 

al tru tur p pu I tl n In it 

k r, I 2 . 

. 2. Ihn b lani a l data ana l i 

al ul tcd n M 

t r al ulat d I 

Ir a parti ular di a e. It h 

in Ih tud ar a. [CF = (nuc - ns / nuc - I 

ci u d forea h u cilati n H inri h I I., I 

imilarity in medicinal plant with other areas 

rd ' imilarity coeffi ient a e timnted mp_ fin p 

th irt n rand ml elected area In lhi pi tudi d ' di r nt \\ 

nd 

Pr f rence direct matrix and Priority ranking 

IC in I 'I cn Ire 

in h - mmunit 

iti n in 

ranking in a king en h f Ih I k In nn th -

1m . In ur ca in~ rmanl u I Ir', t human 

ilm nt a ari a and lh n 

Mart in Pri rit rail in 

ir Ie lrll li v . 
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Ihr 

in I pl< n Ih I W 

\\ Ih· m .,1 n· in 

mm nl r' nc 

.. id lit)' Lev I I· v lu lim I' lh· r 'Iuti . h· lin "ti II h 

ie 

(p < 

d n Ih pr p rti n 

ri edman I II., 

u ed P pe ie 

hi 

a1 ul at d u in FL % = 

r ape ifi ailment and = I 

rre lati n b lwe n i th a 

lhn m di inal plant pe Ie rep rt d, and II the 

num rep rted. 

cO lilm'o 

p ni ul r 

Ihat 

lu \\h Ih ' r th 'r' \\ nl 

lh· num 'r 

Ih· 
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4. R II T. 

r -D MO ,RAPHIC CH R CT RI . I . FTIi H II H I. 

1 I . iaJ characteri tic 

Th age range was bet, cen 2 and 

-4 ears age Fig. ). There w IIi 

am ng the \ eal th classes. The mean age of the wealth cI 

greater age mean ::: 4) than the other categori 

3~ 

31 

Th re \ 

di triburion based on weaJrh tstu 

extremel ificant difTerence P< 

am ng \ eallh gr up . Acc rdingl I, m dium and ri h HH h 

than p or HH . Hi famil ize can be een n I 

mdl I d th t Ih n h h 

1\\ n nm!l\ II 

acLi i or for off farm acti ilics. hri tiani I i the d mmatll r II I n In Ih Iud 

71 

in 



Pr I tan I 

I,m 

Th 

F, 7 

gr up Ho\\ \ r. 

el m ntary t tert, I I 

aI the d mmanl 

IJIUI 0, II \\ 

I d, eren In 

f tllt lerale \\ O/C . 

ul /4 of the Iud ' IIH 

vel M re Ihan 4 Yc 

ducal, nal le\ el \\ menl 

~
_ RIc 
_ Me<loum 
_ Poor 

nh 

\el 

\~h, h 

h \~ It I r 

FI UI" 7. P r nt ducarionallevel ofth thrtt wealch roup 

OCI O econorru Char3C!enSII s of th SI 

r ult h \ ed th at the 1111 \\ 

r up H '" \ nh 

erence am n the a 

rel famil" '7 and Ii num r 

2 I I \\1 th mean f 27 abl 

Ith 

, n, , 



72% Prot tant constitute . % follo\\ed by OM \ 7 

lim 2 .. 

re \\ a ignificant ctifference (P< . In educa11 aJ le\ el am 

I 7 The proportion of illiterate \ as 2 % f ,,,tllch 1% 

group. Ho\ e er about 314
m 

of the stud HH heads w r 

elem ntary to tertiary Ie els . More than 4 % of the HH head had Junl rand \ el 

although the dominant educational level was elementary % 

~
_RICh 
_ Medium 
_ Poor 

II .:ll-r--..L..-"""T""-....1-r--J.....=.~-......... -L, 

Figur 7. Percent educational level of the three wealth group 

.1.2. ocio-econorr,ic characteristics of the stud.' house c!!:L 

A result howed that the socioeconomic factors of the HH \\ere tnll \I h I nl I 

ealth r up . H , e er nl . ramil II nd 11\ 

i i Icant ctifference among the agroclimatic zones. De a a r 

relati el lar e fami l ize and Ii tock peel number The number f f Inlh d r In 

l021 , ·th mean of .2± 2.7 (Table ). 

7 



~ .Irmland iz 

ri ed r m . 4 t I . h Ul r \\ ith m' n \ lu 

iz ft r p r, med ium n n h \II Ith 

. hirr P r nt HH had landh I in ' I th l nih 

h d I nd h idi ng > 2 he ta re. imilarl the mean \ d I t it 

r, 4% HH don' t ha e dl t. hil 4 % h d w 

Li tock 

h urr nt tudy indicated eight dome ticated Ii e t k p ie, n m I 

br d), h p, goat , hor e mule , donke 

k ere quantified in term of TL able 

772,20 b vine , 5711 4 equine, 138672 heep and g at ) 

Ii k P ie ranged from 0 to 8 with a m an num er 

I. _ h 1111 

ttl 

ultr ' . h 

1\ 

h 

1111 

i t HH by generating income pr iding ft d, draught p rati n, lrnn p rt. l nd pr \ 1 In 

organi ~ rtilizer in manure form to fertiliz the h m rd n, mainl 

mp r the li ve tock popu lation TL wa u ed a a 

unit ) ranged from 0 to 8 1.6 with a mean alue f 

h m an annual income of HH wa 12 9 

lh high t annual income of the rich wea lth 

r up \! a 1723 .6 TB (Table 5). 

7 

In r r t 

\ I \\ h 'r 
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Table 5. Mean values of so me HH reso ul-ces on tbe basis ofweaItb catee.ory of tbe housebold 

t.ones 

Dega 

JYoYlla 
Dega 

Kola 

Total 

No te: 

Weallh 
g roup 

M 

P 

R 

~ Iropi 

HH s Family size 

20 9.4 

20 7.5 

20 9.8 

8.9 ± 3 

. Donk 

Farm 
TLU 

size 

2.5 4 .6 

0.7 1.9 

2.9 13.4 

2.03 ± 0.4 6.6 ± 1.5 

1.4 5.0 

0.6 1. 5 

3.4 10 .6 

5.7 

4.4 

2 .2 

p -

No of No of Woodlot Annual 
li vestock spp. Oxen area income 

3.8 1.2 .7 1 8 

2.4 .7 .03 2 150.0 

4 .7 2 .7 1.08 2230~ . 

" .6 ± 1.5 1.5 ± 0.3 .61 ± O. 

2.9 1.6 .2 

2 .0 .5 . 1 

3.4 

be an anrm li\ c\\ cighl . n f!lClors c:onSlHlIlc 

rd ingl) Bull - 1.1, c:\ h~ :> hl CIo.. el ~ 
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Fi ure 8, T he number of farmers varieties of different crop plant pecic - 18 

ari eties or landraces are crop populati n ele ted b farm > 

fi nd adapt d to di fferent agro-climate zones , Landra e ha agr -m rph 

I'm r 1I for di tinction, The distinction bet een farm r' ari eti 

h i ht produce ta te tolerance to drought fodder u e, et , The 

eli landrace ) i entirely ba ed n the de i i n 

Ie 7 indi ate the number of culti va ted r p in indi idu m 

\' ith m an va lue of 17 .4 ± 5.5 , The number f r p 

I n 0 th rudy area , There wa a ignifi ant di ffe r n In n hn' 

7 



m n th r lim ti z n . ~ na a h th hi h t flu ' r 

.2 Yo f th t tal numb r In th 

ab l . Total and mean number of crops within the three agr I (j 

per 
'r climatic umber 

Z n of farmlands 
Poor Medium 

Dc a 60 12.3 18.7 

\ 0 na Oega 60 17.8 18.2 .6 

Ko/a 60 16.3 16.8 19.1 A I I 

tal 180 15.4" 18.I"b 18.6"b 94 .~ 0.0 1 

P<O.OI 

numb r of crop plant species was recorded from Kola ( 77 pe ie hi h I lnili nl 

differ nc (P<O.O 1) in the species richness among the ec n mt cia car til llJ Y r 

h r the poors grew relatively few crop plants. 

-requenc of crop plants across the'study area 

h m t freq uent crop plants in the study area i Ensele v nlri 'um 7o/c . I = 17 

th r r lative ly more frequent crop plants include offea arabi a lo/c . 

-7 %) Bra ica carinata (71 %), Persea americana (70% 

10 a 'ia culenta (63%). E. ventricosum is the main tap l ~ d r p ~ r m 

odd r for live tock. Accordingly, enset based homegarden inte rat r p-li h' 

r p area har and abundance is higher for en et in highland and midi nd or 

r a har for enset in highland midland and 10 land area i od 

a arabica i the econd mo t frequent cr p t P , and it i a m, in h 

. It gr w in all agroclimatic area f th it i m It ilu . 

OOm a I .g. farm cape I I ( j ra) and 1m' . 
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II m I \\h' , mult i t I") 

tern upled ith 109, 

Int r r pp in r t and tuber r p like am, t t P t t In 

Pi Id r du d th d minan rea l lik t 

Ih m an nne alue ~ r farm 1< nd in thi it in \ nn In t 
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-lerr ofTee and laro inlercr pped in ide man, and a\ ad Ir . O ! mrun r p 
ar inlercropped 

..... 1,- .-. .. 1 ..... .. 
. ,. 1\ I ", .. , I. l " hi h '~; I rlulIlh ·· tl (01 ) \ \1 1 r ()r 

aCe of Wo no RO agr climate f the r 

SIU ' nr . Th nvcnl_ numb r 0 

farm r pr enled nl / 1. % f the peel In thaI 11 The 

r rd din K la , and the I \\ I number 44 \\ rd d III 



iP ri h arm ap 7 M a~ had 1 \ r n 

th m an In (h ' 

able .Total and average number of crop pecie ' mean alu f th hann n U ' a nd 

th enn es (E) indices at the research 'ite 

Farmscape 
name 

1 

Dega 2 kazala 49 14.7ab 5.6 7bcd 

3 Hobichaka 58 153b 7 2. 14 b b 

4 Sigazo 58 20.8de 6 

5 Kerakicho 57 18bcd 5.8 

Woyna 6 Agara 56 19.6 de 4 2. 4 

Deaa 7 Mesafe 61 21S 4.7 2. 4 7b<;d 

8 Chacho 50 16.rbcd 5 

9 Kaelama 59 2 1.1 de 5.6 2. 

Kola 10 HlZato 44 163 5 2.27 O. O. d 

1 J Ajora 47 15.5abc 2.9 2.35c 0.61 r 

12 Soyame 47 17bcd 5 2.2 1 de 

Mean 53 17.4 5.5 2.27 0.011 .5 

Note: Means in a column with different super cript are e tremel ni fi ant at - t P < 

0.00 I ), according to Duncan's multiple range test. .Evenne ignifi ant at P< . I. 

r p al 0 ary in the amount of crop area all cat d fi r pr dll Ii n a n th 

pr fi rence . The percent area share (in h ctar ) fi r r p gr \ n in th 

19ur I I . ccordingly, teff i the m t v ide I ulti at d r p wilh 

21 %. tota l of seven crops, i.e. teff wheat, maize n t, tar , ffi an III 

75% fthe tota l crop area share in the Z ne. 
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Oth~rs 

Saccharum of. IClnorum 

P,sum sativum 

Tn ticum durum 

Ho erdttum vulgore 

Phoseolus vulgaris 

Muso poradisiaco • P~c.nt r.a 

Solanum tubflrosum 

So rghum bicolor 

Ipomoea batatos 

Viclalabo 

Zingiber officinale 

Coffea arabica 

Col ocasio esculento 

Ensete ventricosum 

Zeomays 

Triticum aes tivum 

Eragrostis tel 

o 20 

• A,., a In h 

40 60 80 

J I ur 11. ean Cl"Op area shan of the majol' Cf"Op in Ihe Iud af'U 

100 

Black represents area in hectare and red percentage in ha an 

thy on percent = _ o · the am rs n Irm d th t Ih II I pn nt\ nt n 

allocate a land for diver e crop species was the inc m 'am, ~ II \\ d 

onLnbuLlOn LO soil ertilit · I % and the e n and th 

e wheat mai ze and enset are the key crop peel 

ar fa orabl grown in 10\ altitude areas en et and \\heat at 

e , co ee and n er are important cash crop , \\ hlch aunt d 

area har \ hereas \! heat en et taro weet tat • anana nd m n 

1. 
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Figu r 13. Mean area proportion of functional group of crop per fannl nd 

number 0 unctional groups of crops record per armscape \\ • P I ul I) 

armscapes 1 and 1 , respecti el . These are farmscap fr m R and \\ h 

ereals and cereals culti vati ons are more domjnant res pec tl ve l . 

Tabl 9. The mean number, and the mean values of the han non (H' 

indi of functional groups of crops for all fannscapes 15 fannJand per fann cape 

Fannscape Farmscape Mean number Std hannon td ld 
0 narne of fWlcrionaJ dev index (H ') De\,. 

crops 
0.76' 1 A1Sadicho 6.1· 1.5 2.00< 7 

2 K~7~ 1I ~ 74bc 14 1 71abc 

Hobichaqa 7.1 ab 1.8 1.7 

8.6°C 1. 1 1. • Igazo 

Kerekicho 7.4bc I 1.7 

gara 7.900
00: 1. 

7 Mesafe 8.8' 1.3 

(,h~ ho 77bcdc 

Ka' ill ama 8. sOOt 

H/Zato 1.5 1 
11 Jora 1. I. 
12 oyame 1 

Aver~e 1.6 

F-test (P) 

X4 



Ih m imum r un tl n I I . 

di \ 

\ lu 

able 

mm n r p pe Ie uch a en et, \ heat, te , 

n a to climatic condition fa parti ular I 

ariation in crop pecie c mp iti n am n th rm 

re pectively) (Table (0), The tw are ab ut II Km a art nd 

De a limatic zone re pecti el . he e arm ape h th I 

% i .. th Y shared 84% of the crop pecie . 

n th ther hand farm~capes I and 12 ( and ul 

, II \\ '\ cr, Ih 're m > 

imil nl} 

m rt 

in D go and KoLa agoclimatic area , r pecti el ere 44% di imilar in 

hi a fo llowed by famscapes I and 12 Ai ad i h 

adicho had relatively the highest di similart 

high r altitude (>2400m asl) . 

ther , and thi m< 

> 

. 2. imilarity of famscape in comp iti n f r p pe i 

IT lati n r ult how that there" a a 

n d i tanc bet" een fam cap 

r, altitude between farm ape pl ain th 

t to the compo ition of cr p pe ie r = 

n r p pecie and altitude. Ititude 

th farm cape. Oi imilarit in th mp iti f1 

.p 

arm f1 

wi th 

du t n I 

h h \\ 
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Table 10. Beta diversity: Dissimilarity values for crop species composition of the farmscapes (sites) 

Farmscape Farmscape Ancha 
Kazala Hobicho Sigazo Kerekicho Agara Masafe Chacho 

Kai' \1 
Zato Ajora Soyame 

number name Sadicho ama 

1 AlSadicho 0.24 0.37 0.38 0.34 0.29 0.32 0.31 0.32 0.39 0.36 0.44 

2 Kazala 0.31 0.26 0.29 0.16 0.27 0.3 0.2 0.29 0.28 0.31 

3 Hobicho 0.3 0.27 0.26 0.28 0.3 8 0.28 0.3 0.3 0.36 

4 Sigazo 0.23 0.18 0.25 0.31 0.19 0.32 0.28 0.27 

5 Kerekicho 0.21 0.28 0.33 0.21 0.38 0.3. 0.34 

6 Agara 0.24 0.26 0.21 0.25 0.2 0.27 

7 Masafe 0.29 0.22 0.35 0.3 0.3 

8 Chacho 0.27 0.33 0.2 1 0.26 

9 Kai'llama 0.35 0.29 0.33 

10 HlZato 0.2 0.29 

1 1 Ajora 0.19 

12 ISoyame 

Ole: Th alu of B ta di ers ity range from 0 to 1. A value of 0 means the two fann scape are imilar in mpo iti n f pe ie . and 

1 i \Vh har d am ong tw farm cap 

, t = farm ap 1-4: Wo na D a = - and Kola = 9-1 



Illutudinal difference (Figure 14). 

1%50 
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Beta diversity 

rigure 14. The relationship between altitudinal differences of the famscape and their Beta 

diversity values (n=66) (data are derived from Table 10) 

.5. Ordination 

ince there is a general agreement between the classification and ordination resul ts indicator (o/c 

and P-values used in classification were used to name the crop cluster groups on the ordmallon 

aph. The ordination outputs show a pattern that agrees in general wi th the resul ts of the 

lassification. They are therefore used both for classification and for explaining the relatIOn \ Ih 

en rironmental factors. The five crop group types were identified (Figure 15). These are 

I. TIte Ensete ventricosum -Triticum aesm'um type: The crop aggregation in this group 

COmprises 50 plots of which 27 are in D eRa and 17 plots are Wo no D f!.a and other are In 

ola agroclimatic areas. This crop type grew at the altitudinal range of 15 2-2 m I. It 

constitutes 30.4% of the total crop area share in the Zone. But the f',VO indicator peel 

R7 



N 
1/1 .-
lC 

< 

Type & 

Type 3 

T~p.1 

~ ~------~------~------~------------~ 
-4 Axis 1 

fl Un! is. DCA plot onlination overlaid with crop group types 

Th plots in each crop group are indicated as [0110\ s: 

6 

T1 : I. .113.5,7.12.12.14,13.15,23,27,30,73.91.93,28,167 73.1 7 .J 7 .J 7 J ·U 4 
6 . 0.6 .71 ,72.74,96.10.92,172 25,76,99,102,36157.65.15310 ;TI:480 140. 7., , 

'" , .144,14 ,151,15 ,26,142,137,154,82,94,1 8,141,79. 100.84.9 .1 1,7 , ,77,7 , '" 
,147,49,.54 2.,.61,.97.156.162,1D4,138, l49. L50,95 LOl L03 " L09~T3: l8,63 64, 127, L3 i H 

I 1,12J ,129.130,132,122,125,124;T4:166174,168 177,170.169.171176,1 .1 O;T : I , , , A , . 
0 111 ,10. 4. 3,44,4- ,47,48, 8.108,109,36,1393639107,113.38. 11 9, 1.11 6. 7.11 ,1 ,11 7.4 . 11 4,4 . 

7. 11 ,56.l11U lO, T= crop group type 

2 ptel found in 180 plots in the §tudy area were grouped into nve ~roup type . The nnt two I It n from 

nu and another two letter from species scientinc names were used to Ibbrevlat tb pe ie nam 

pptndl XlV for indicator and P-values , too). Only few dominant sped, If indi at d In a h lutter or 
cr p groufl 

r pr nt 6 % of the group. The group includes Hord urn vul ar , 

prm Id . 'olanum tubero urn, and V,eJa Jaba. 

88 



e 16 shows the ordination of environmental variables and plant speci Th 1m rtant 

ph ' leal and socioeconomic environmental variables determining the crop group \\ ere 

I \ ation, slope and access to the market, of these most of the variance is e plained ' ele\ atl n 

almost 0 erlapping with the second axis , showing a perfect correlation of ele alien WIth er p 

type I). The fannland size and slope positively explains variance in the first axi 

to 
c:i 

o 
r 

sl~pe 

Lius Type 3 
T 1 Ch ~u~ Omu ype gaprpe Afco T 5 

B - B . ued En. Mo., ype 
nn nn TrllI.$Rhprasp uan ~ -niize ZitJ) hllnco 

Masy Somu Vifa Envtl Eic "$i£~mll 0"". 
HOVUSolt&lltHIf till Dlbu 

- - - ..e.le'-l..m S~l ~ up MII~- - - -- -

R:lIPby~i d :~F.P. Type 2 "IN 0cIM aroa 
PlltfU 

Alpo /foo; 
Anlb c- PII"d Lytls dmarkt 

Alell 
Type 4 IhIcIl 

I ~ ________ ~ __________ ~ __________ +-________ ~ __________ ~ 

-1.5 Axis 1 

Fil!ul'e Hi, " anonkal COi'i'esuoildence Analysis fo l' ~l'op -ueci ..... ... ... 
Key 

1. Ensete ventricoslim-Triticum aestil'um type 
'2 . r olocn in e culenta-Ipomoe-ll batatas ty!')e 

3. Eleusine coracana-Eragrostis tei- type 
4. Brassica carinata-Ocimum basilicum type 

. inJ:er fficinale- Zea mays t~'ve 

1.0 

J r~l f t, 

But the result of Pearson correlation coefficient shows that slope and altJtude are ne' \1\ eJ ' 

pecies richness (Table 12), Yet. CCA result agrees wi th the Pear n c rr latl n 

o crop pecies ith the access to market. The length and orientation of en ir nmenlal \ anabl 

r nee! their relative importance and their approximate correlation to the ordlnall n aX I The I 

R9 



nd ond CCA axes displayed in the ordination diagram 
I n 

ti el ) (Table 11 ), explained 8% of the variance in plant p ie d a t , nd he 

vari n e in the plant species-environment relation . 

ab le l1. E ioen va lues a nd va riation explained by CCA for crop ty pe ane! n Ir nm ('n t ;. 1 

factor 

A.tes 1 2 3 
igen va lue 0.465 0.394 0.1 
pecies-env ' t correlation (pearson) 0.836 0.726 0.634 

Cumulative percentage variance 

of pecies data 6.4 8 9.2 
of pecies-environment relation: 50.5 65.4 77.8 

p- alue 0.001 

2. C%casia esculenta-Ipomoea batatas type is located at the altitudinal range f I 02 t 

but it grows well at the midlands. This crop group comprises 60 plot 

Woyna Dega agroclimate. It represents 21.5% of the crop area share f the amp le . II 

the two indicator species formed 53% of the crop type. The associated cr p p Ie In Iud 

Coffea arabica, Plectranthus punctatus, Cymbopogon citrates, Dioscorea bulbi ra, P r 

americana, Casimora edulis, Psidiurrz guajava, Rosmarinus officinali ' Mu a paradi 'ia a and 

Mangifera indica. This crop group hosted familiar subsistence as well a ca h r p , m ini 

IIlenla and C. arabica, respectively. 

Elellsine coracana-Eragrostis tel type consists of 19 plots of whi h 14 

r t Dega and Woyna Dega agroclimatic zones. It constituted ab Lit .1 % 

in the Zone, but the two dominant crop species, Eleusine coracana and Er 

of thi crop type. They constitute a subsistence as well as ca h cr p p i 

up K I , <n th 

, ~ rm 0, 

l i\ I . h 

roup includes crop specie's like Capsicum annuum, C.frutescen , ari a papa 'a, (II 1 duli ·. 

90 



lIa 'aLiva, Teff was given larger area har than lh r r p igur II . II i ulli, l 'u 

wid I e peciall y at the altitudinal range between IS02-2S0 I m a I. r p t P 

n tituted the most dominant crop s~ecies in the Zone where th mpri ed m r Ih n % 

th total crop area share in KT agroecosystems, 

t Brassica carinata -Ocimum basilicum type commonly grow in the h mega rd n Ih tud) 

r a. The group is comprised of 10 plots forming 8% of the total r p area hare . It i d min. nl 

in Dega agroclimate where 78% of this crop types grow. hi r p r up 

r pre entati ve of the HGs where vegetables, spices, fragrant plant a " II a m 

I pi I 

Ruta chalepensis grow luxuriously, The group also include DelLI U ' ar I RmcJrlm 

officinalis, Beta vulgaris, Arte~isia absinthium, Phaseolus /unatus, and ymbop n itrat . 

. Zea mays-Zingiber officinale type is found mainly at the altitudinal range of IS02-2407m < I. II 

omprised of 41 plots, of which 28 plots are in Kola , 11 in Woyna De a and the re t in 

agroclimatic zones. This group type makes up IS.3% of the total crop hare f th IUd area . It 

i'ncludes Sorghum bieolor, Carica papaya, Solanum macro 'arpol7, Pha ' ILl ' ul l Iri • 

Pha 'eolus lunatus, Ananas eomosus,' and Citrus aurantifolia. Z. offi inal i hi hi imp fl. nt 

a h crop of the study area where it grows mainly in red vertisol . The r p 

re negat ively influenced by rise in elevation (Figure, IS). 

4.2.6. Determinants of crop diversity . 

r p pecies were not distributed uniformly throughout the tud 

indicate the influence of some physical and socioecon ml 

area 

ari ab le 

th pecie richness and diversity indices are dependant ariable in (he Iud 

91 
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I. Di tance to market and Distance to major road pili 

ri hn , diver ity (heterogeneity) as well as the evenne di tribul i n 

In rea ing di stance to market, the number of crop pecie in r a ed . indi I in ~i ure 

II crop pecies like Z. mays, C. arabica, and Z. officinale lend I in th rca h r 

ith increase in distance to market but with decrea e in di tan . v >nlri ' urn n 

ae tivum took the share of others. :' 

Farmland size: It significantly influenced the number of crop pecie gr n a \i II lh 

e enness of crops. With increase in farmland size, the crop pecie in r a d a 

The owners of large farmland tend to allocate large proportion of cerea l like '. I and . 

aestivum besides growing root crqps, coffee and fruit crops. 

Livestock holding (TLU): the number of livestock influenced the number and e nn 

crop species positively and significantly. 

4. Family size do not have any significant influence on crop specie richn 

functional groups. 

and r p 

Age: The numbe of years that HH heads farmed influenced both the crop pe Ie numb r and 

the crop functional groups positively and significantly. Older farmer had m tur II 

we ll as other arable land since they have adopted different crop varietie thr u h tim In 

re ponse to climate and other stresses of the agroecosystem. 

Education is negatively related to crop species richne r p fu n ti nal 

heterogeneity and evenness with no significant influence on them. 
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Tuble .1 Z . .Res ulf of nlU lf ip le linear regress ions of diversity indices on biophysical and socioeconomic en ironment 

Crop species F u nctional g."OUPS of crop 

Fa torsi xpJanatory variabJ s Richness (S) 
Shannon s Evenness 

Richnes ( ) hannon' 
index (H') Index (E) index (H') 

Adjusted Rl .163*** .167** 0.205*** .153** 0.129* 
Physical environment 
Elevation of the farm (1502-2669m) 1.2 (-0.081) 13.4** 23.5*** NS (-0.102) NS N 
Slope of the farmland (2-26) 7**(-0.195) NS NS NS (-0.071) NS NS 
Aspect of the farmland (0-4) NS (0.043) NS NS NS (0.24) NS NS 
Socio-economic environment 
Distance to markets (0.5-33 km) 8.8**(0.217) 2.61 * 2.6* NS (0.143) NS NS 
Distance to major roads (0.01 -14km) 9.2**(0.222) 4.54* 5.2* NS (.225) NS NS 
Farmland size (0.04-21 .2ha/I-ffi) 6.67*(0.19) 7.5* 1.8* NS (0.138) NS NS 
Number of livestock (0-86.6 TLU) 7**(0.195) NS NS 5.9*(0.18) 8.2** 8.2** 
Off-farm activity (YesfNo) NS (-0.047) NS NS NS (-0.038) NS NS 
Family size (2-21 p oplellffi) NS(0.094) NS NS NS (0.138) NS NS 
Age (28-82) 9.5** (0.225) NS NS 2.46*(0.241 ) NS NS 

ducation (0; 12+3 NS (-0.106) NS NS NS (-0.114) NS NS 

Th parenthetical lues indicate Pearson correlation (r) that predicts the strength of the relation herea the parentheti al alu und r 

" fa ' d not th range for each parameter. * = F alues at p < 0.05 ; ** = at p < 0.0 I' *** = at p<O.OO I. 

ote : ariable u h as education refer to the proportion of literate HH in 20 I 0; Di tan t market i the walkin d i tan e in il 

m tre I Ihe nea re I markel: i I n e to the major road the \ alking di lance in Kilo metre 10 the neare t 11-\ the r r ad ; Ililud d 

lIilu e 

luItiplc rcgre ion equation: 

rop 

IIIIU 

1[11 11.:\ d 1\ h I \\ P 

. and farmland ize i th area f farm land in he tare ned b the HH. 

i ' -I.I m i71! 1- . 1 1 p<! 

m rk I. UI I he m nl 1 % Ih n in Ih 



7. Threats to crop agrobiodiversity 

The agroecos stem of KT Zone with its multistory homegardens intercroppm and gr \\ In 

tr both in HGs as well as cropland gave a configuration that resembles a for I Ho\\e\er 

planting fast growing and income generating exotic trees inside crop field e g. eucal pI 

Figure J 7), 0 er grazing, cultivating woodlands and focus on few crop species , are among the 

f lor that threaten the biodiversity in particular and the agroecosystems in general . 

lnformants reported on the frequency of crop failure with hybrid crop varieties in the exlensi n 

program, particularly that of maize and tef!. On the other hand, the agroeco ·stem of the rud · 

area is receiving ecosystem disselVices mainly from crop pests and diseases. Eventhough p ts 

li ke monkeys, mole rat and others were recorded, the crested porcupine \ as found to be the 

Figure 17. Eucalyptus plantation inside the crop fields (highland areas) 

rna I enous pest dlsturbmg crops 10 the study area. The SIX rno t affected 

. ""d animal pests are shown in Table 13. 
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Ta ble 13. The relative impact of various wild pests on subsistence crop in KT Zon a 

indicated by the percentage of respondents 

Crop pests 

~.No K=ro p type Porcupine Mole rat Monkeys 

1 Ilea mays ~5 ~ 
12 'Polanum tuberosum ~1 
p I£nsete ventricosum ~7 ~ 
~ Vidafaba ~7 

~ IBrassica carinata 16 ~ ~ 
~ '(::o locasia esculenta 15 13 

Note: blackened box shows no report on pests ' Impact 

Fo urty five percent of the farmers affirmed that Z. mays is the number ne r p d m d 

porcupine, followed by S. tubercosum and E. ventricosum. These crop pe i al 

ubsistence crops in the Zone. Similarly, the mole rat and monkeys damage m . e Lit nla 

and Z. mays, respectively. 

Informants also confirmed that porcupine caused a great loss of variou en et ar i tie. hi h r 

highly preferred for their edtble corm (e.g., Astra, Aganne, Leqqaqa, and ni a m di in 

alues, quality of bulla and kocho . Ma~y farmers abandoned cultivating loca ll prefer d ari ti 

for they are easily damaged by porcupine. However, indigenous people ha e de el p d meth d 

to protect crops from porcupine. These include repelling by smoking bone in lh r p fi I . 

bui lding stone bench terraces around crop field, filling porcupine hole deep dig In ar un it 

d n and adding manur~ around the victim enset varieties. Farmer al th 

ignificance of cooperation of local communities, including neighb r p a ant a inti n in th 

protection of th is pest. 
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.3. H 01 R fTY o COMPOSlTfO 0 

.. 1. h number and characterization of enset landrace 

hi tud used farmers ' characterization as the means of dele ting en I < rieti th u h it I 

un 1 ar and very subjective. A total of) )) named en set landrace v r re nil d in thi 

ppendix II.), and the enset plantation covers 9% of the total crop land in th tud 

fh indigenous people grouped en set landraces in to two ba ed on x. 'I h iii ti n In t 

"male" and "female" does not represent the biological reproductive part the pi nt. ut r th r < 

ei of qualities desired by local people. The female groups are recognized b ea c ing, 

arly fermentation, low yield, low quality fiber, susceptibility to di ea 

dibility while the male group contrasts to these traits. 

mall nd rm 

n et famers differentiate two variants or may be mutants of the same landra e differin in th Ir 

olor as well as use value, using words Woju and Gambel/a, the white and dark r 11 1 ndrt 

or instance, Woju Sorphe (means white landrace Sorphe) and GambaLla J... 

landrace sorphe), respecively. The white one is recognized as male and the dark r 11 

ther three farmer varieties that follow such naming pattern includ 

qille (wojuta and kashalata, meaning white and red ~ '}'/1 i rl! r 10 

maleness. When ta added, it becomes Wojuta that is to refer to femal ene . If u h 

on idered as a different group, the total landrace number would b rai ed I 1 1 ~. r, 

m enset landrace names have sub names, e.g. Merza ha t 0 I pe 

TIl rza and Dirbo has 3 types (Be/aka, Danxxa and Di ho) . 

. ' 
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n t 1 ndrace are named by indigenous people of the tud area d n ll ri Ul' U h 

01 ur and hape. For example, enset names are given on the ba i 

olour e.g., Aganne is a name given to a landrace which mean m n. It i I Indi I lh 

the landrace is as white as the moon; 

b. bape for instance, Fachache means fattened or big sized. Thi ari kn v n ith II \q 

gi rd whereas some names: 

re synonym, and used interchangeably such as Gambella Sisqella in Iii n< m 

a Wachiso in other areas. Similarly, Aganne is named as Wojille and qill n m 

Dinke, respectively in other areas, and 

d. Have similar naming pattern to different ethnic groups with minor m difi ati n \ hi h m 

indicate the exchange of en set landraces among different group . F r in tan 7iint i I in 

Wolaita is named as Aganne by people in KT Zone. 

4 .. 2. Diversity and uses of enset landraces 

There was high significant difference (P< 0.01) in enset landraces among the 

nd there was also extremely significant difference among the 3 agr limati 

Th mean number of enset landraces in the Zone was 7.2/HH. De a agr limati 

1 r number of enset land races (mean = II.S/HH) but Kola are.a uILi uaL 

onl 50% of Dega. Poor farmer grows few number of landrace c mpar d t 

up (Table 14) . Table 14 shows that the number of en et landra 

area allocated to enset and the size of livestock. n et landra c al , in Ih ·ir 

requ nc across the Zone (See Appendix II). 
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'r ble 14 Average number of farm size, en set landrace area and the b I . 
!I • • • ,num ereu tl\at db) 
ec nomic classes across the 3 agrochmatlc zones of the study area (N:::: 180 

-\1,1 al th Farmland Enset No of Enset in agroclimatic z ne 
t gory Size (ha) area (ha) livestock Dega WD* Kola - 0.8 0.11 1.86 9.2 7.9 3.5 poor 

Medium 1.9 0.23 4.6 11.4 11.2 6.3 

Rich 3.3 0.39 12.5 13.8 10 7.5 
ve rage 2 0.24 6.3 ± 0.7 lIS 9.7b S.8c 

5 
WO* - Woyna Dega; letters with different superscripts are significant (P<O.05) 

The lop 10 most frequent enset varieties are shown in Table 15 . The top thr 

n I varieties were Sisqella, Dirbo, and Gishra with frequency of 57.2 5 . , and 7. %. 

r pectively. But there were 15 different enset landraces with the least frequen 

lIIC1reeta, Beneja, Indelible: and Shododona (Appendix II). 

able 15. Frequency of the 10 most rid ely grown landraces in KT Zone 

Local name of Sisqella Dirbo Gishira Gilllbo Ulijalllo Laqqaqa Sebern Abai Shel q IorolTt 

En et lamh'ace 111 r: 

Frequency (%) 57.2 53.7 47.5 43.1 39.6 32.9 19.6 

The enset plantation area that was confined in the HGs of the study area ranged fr m O. I 1 I. 

h \ ilh a mean of 0.24 ± 0.02 ha (Table 16). The number of enset landrace per farm ap 

nged from 8 to 61 with an average of27.3, whereas the mean Shannon diver it ind , H' nd 

v nne S (E) indices were 1.84 and 0.64, respectively, in the Zone. Similar! , th m an num r 

o n et landraces at farmland level was 9 ± 3.9. 

Th number of enset landraces showed extremely significant difference P<O. I a r th . 

farm ape. Table 16 shows that enset landrace diversity tend to dec rea e d \J n th n. 
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Th highe t number of en set landraces 6 1(55%) wa record d r m m ap ' I 1\ 

\\h re th altitude is above 2500m asl. It also had the highe t a rag num r 

1' .1 per fa rmland indicating that each farmland represents about 15% f th 

th t famscape. Furthermore, there was the highest evenness (0.88) howing th t the 

haracterized by large number of landraces which are better distributed equal! m 

HH of the famscape. However, the highest landrace diversity (H '= 2.35) \l a re redc r m 

m cape 5 in Woyna Dega agrociimate. 

onetheless, the least number of enset varieties was recorded from farm cape 10 H/ at , l 

nd farmland level was 8 and 0.93, respectively. This famscape fall s under Kola a r limal < 

1 00m asl) where cereals are the main staple food. Due to the prevalence of and e\\ 

~ rmers grow en set for uses other than staple food. This resulted in a very 10 

0.7 respectively (Table 16). The H' value is below the theoretical ranges whi h ma nal ~ w 

nu mber of land races in the sample as well as the absence of landraces in other ample . 

,. , 
There was high sign ifican difference (P<O.O 1) in the mean density acros fam ap . he d n il 

oren et per hectare was 445, 1037, and 3081 for Dega, Woyna Dega and Kola, re p 

m an density of enset landrace was 1520 (Table 16). Enset is widel pac d in (J an I IV .I'll I 

D a agroclimatic areas to avoid competition, and enhance leaf preading ut r ft dd ' r L1 • 011 

!hi kne s of pseudo stem for kocho processing. 
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T'lb le 16. Tota l and mean number of enset landraces, m ean values of tbe S bannon (H') and tbe E ennes indices and cn ~et 

density across the farmscapes 

Farmscape Farmscape Altitude Area share Total Mean Std. Shannon Std. EYelmeSS Enset density 
number name (m) (ha) Landraces Dey Index, H' Dey Index, E (indYl Iha) 

1 AlSadicho 2619 0.39 61 15.1 g 7.9 2.263 0.03 0.883 435 

2 Kazalla 2350 0.35 20 14tg 5.1 2.183 0.03 0.833 236 

3 Hobicho 2407 0.29 58 13.6tg 5.8 2.223 0.02 0.853 324 

4 Sigazo 2310 0.30 18 2.7b 
. . 3.8 0.89b 0.08 0.31 b 784 

5 Kerekicho 2259 0.25 42 11.6ef 3.8 2.36a 0.01 0.653 768 

6 Agara 2120 0.21 22 8.7de 4.6 2.03 0.03 0.643 543 

7 Mesafe 2126 0.37 24 7.1 cd 3.1 2.163 0.03 0.683 476 

8 Chacho 1892 0.19 25 4.23bc 1.8 1.803 0.04 0.573 2358 

9 Kaillama 1790 0.18 15 6.2bcd 2.9 1.863 0.03 0.763 2535 

10 H/Zato 1745 0.04 8 0.933 2.3 0.7b 1.67 0.20b 4508 

11 Ajora 1557 0.2 1 24 5bc 4.4 1.643 0.05 0.52a 5 

12 oyame 1677 0.15 10 3.5b 1.4 1.903 0.02 0.709 4747 

Average 2071 0.24 27.3 9 3.9 1.84 0.3J 0.6~ 1520 

r lima! = farm cap ite) 1-4 ; W naD a = 5-8 and Kola = 9-1 2. 



Beta diver ity 

n I plant aries in its landrace composition, abundance and area 

~ rm ape. Beta diversity was used to characterize the degree of patial h ler 

ompo ition of enset landraces across the farmscapes (Table 17). 

Th arm capes ) and 3 (Ancha Sadicho and Hobichaqa) about 10 Km di I nl had th I 

di imilarities of 40% (they shared 60% of the en set landraces). En et area er i rei 

I r in these famscapes , and enset is the main staple food . But farmscape I and 1 di h 

nd oyame) about 26 Km apart are located in Dega and Kola agroclimati ar , r p ti\ 

w re 97% dissimilar in the composition of enset landrace, which was followed b fc m ap 

nd 12 (Kazala and Soyame), and famscapes 7 and 12 (Mesafe and Soyame ea h v ilh % 

i imilarity. Farmscapes 4 and 12 (Sigazo and Soyame) had relatively the highe t di imil ril 

to others which is more associated with the system offanning where cereal and r 

oth r than enset are major staple foods . 

The use values of enset 

Th re ults of the ordination analysis performed to identify the relationship am ng 

in I farmscapes revealed that 84.5% of the total variation to have been a c unled 

imen ions or Axes (1 and 2) (Figure 18). The use values with long vector ami II 

I r high yield, and earliness) w.ere most preferred by the indi idual jlld , , 
di riminating enset landraces. The enset land races investigated h \! ed a hi 

\ ri bilit (P< 0.0)) in their use value, and there was orne rl f III t rin 

ia ll towards amicho, bulla, taste, and earliness. 

th l\\ 

iii I . 

1I1 in 

. h d 'male ' I \ rd n ' li\ . (Figure 18) separated the landraces locally distingul a 
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Table 17. B e ta di e r ity : Dissimilarity values for eoset land races compositi n between famsca pes 

Farmscape Farmscape Ancha 
Kazala Hob. Sigazo kerekicho Agara Me afe Chacho 

Kai-
Zato jora 

number ad icho 'llama 
am 

name 

1 AlSadicho 
2 Kazala 0.71 
3 Hobichaqa 0.40 0.75 
4 Sigazo 0.89 0.88 0.83 
5 kerekicho 0.56 0.8 0.57 0.89 
6 Agara 0.79 0.54 0.77 0.92 0.81 
7 Mesafe 0.85 0.78 0.80 0.92 0.82 0.71 
8 Chacho 0.75 0.85 0.75 0.83 0.89 0.83 0.83 
9 Kai'llama 0.81 0.70 0.83 0.90 0.83 0.71 0.85 0.79 
10 H/Zato 0.92 0.67 0.85 0.92 0.83 0.74 0.86 0.90 0.81 
11 Ajora 0.82 0.81 0.82 0.93 0.86 0.78 0.88 0.68 0.78 0.86 
12 So ame 0.97 0.96 0.92 0.88 0.96 0.93 0.96 0.83 0.91 0.94 0.87 

Note: Dega agroC\ imate = Farm cape ( ite) 1-4; Woyna Dega = 5-8 and Kola = 9-12 . 
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Figure 18. Ordination of 38 enset varieties based on the end uses obtained from 

multidimensional preference rankine, 

ole: Qualities selected were: amicho, bulla, kocho, medicine, fiber, fodder, and toleran (to 

drought or bacterial wilt). 

di mension of the first axis, particularly landraces such as Gishira, Sisqella, and njam . Th e 

land races are the most frequent and dominant in the study area (Table is). The are known in 

thei r fiber quality, and also claimed to have better tolerance to drought. But they are poor in 

icho and bulla quality, and fermented lately when prpcessed for kocho. 

'-fOOt enset landraces are females, which possess amicho and kocho of better quality but the are 

ceptible to disease and drought. Moreover, the quality of amicho, storabili and ield cern 
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hi hI) u ful in di criminating enset landrace . Ami h ta t , n Int in r 'hl> I 

dir tion rna show similar preference pattern . Thi 
IT I r 

mi ho are tasty which also ferment early if desired to proce ko h . 

8/1110 and amicho contributed more to the positive axis of the fir t dim n I 

th ' fe male' category dominated. The varieties under this dimen ion al rI P with th ir u 

F r example, Itine, Woa, Woshameda, Goemorsa, and Usquruzu are kn wn in th ir u lit r 

pr e ing bulla, and also preferred for their tasty amicho. The hort I n lh r bull I 

h it relatively low significance in grouping enset landrace . In g ner I, m th lU I 

n et landraces were used for preparing amicho (about 51 %), followed b ull , m kin 

o ho (4 1%), and ~edicine (19%). It can be said that na,mes given to different landra nth 

ba i of their use values by the enset-growing farmers seem consistent. 

Medicinal use of enset 

ble 18 shows that twenty one enset landraces were identified for their medi inal u ut 

th 13 enset landraces were known to have medicinal significan c t lIr 
I 

n fractures and joint displacement of both human as well a live t k. F 

u d to heal the boil (a painful infected swelling). The ater 

p udo tern of some varieties is boiled and the skin is washed th aI th kin 
I 

II d ulama (Tinea corporis), e.g. , Hargama and Moche. 0 qill i uni 

v ri nt with abortifacient action, used to expel placenta. The mana em nt 

t landraces diffe rs in that they are planted closer to home in r 

qu t manure, and to protect them from pests. Moreover th pr ed d, lit . 

d a ain t dysentery. 
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Table 18. Medicinally useful en set land races used to treat variou ailment of both human 
and livestock 

Name of 
Part used 

Llment type enset variety Used for 

Human Live tock 
Aganche 
Astra 
Charquwa 
Fello 
Gimbuwa The conn is co ked 
Gishira and fed with milk 

Bone setting Ketanne Corm or it is ground fed ra, 
Qeniware cooked and butter i 
Sebera added 
Sheleqoma 
Xebare 
Xessa 
Zinke 

Boil Laqqaqa Co'rm Cooked and fed Not 
Teresseqa with milk common 

kin fungal Oniya Pseudostem Watery liquid x 
problems squeezed boiled 

Hargama 
Moche 
Wolagella 

Afterbirth Qeqille Corm Cooked and fed raw 
He~atitis Unjamo fed with milk x 
ote: X mark indicates not used 

part from the above medicinal values, enset also has non-medicinal u e, abl I h \\ n n-

m dicinal multipurpose role of enset as a human food, livestock fodder and n n 

ro\ er , Varieties like Gishira, woju Sorphe, woju Qeqille, Agann and J Ian" 

l\ n cattle, mainly oxen. But alliandraces are not given to cattle be au ram iii 

m landraces (e.g., Qeqille) are given to a pregnant cow, it r rti n. 

m I varieties have large amount of bulla or starch which rna d ter di 

lh to cattle, e.g., Buqane is not recommended. 
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m landraces are highly recognized by the local people. For e ampl fJi hI . 

qllruzO have high quality kocho from which injera (thin and flat thi pia r m 

I ff) an be made. Varieties like Abat merza, Gimbo and ebera are U d t pr 

lit qocho from which a traditional food called atakana is made. Alak ma i m d mini) 

uri ng the Ethiopian religious Meskel holiday, which commemorat th fi ndi ng th Inl 

. Kocho is dried for a month to allow it loose its moisture. Then it i p .. d r d, r n 

t clay material, cooled, and spiced. Then, it is softened by adding puri fied bU ll r n mil\" unt il 

it i made to be taken with spoon. 

Table 19. Some of the non-medicinal uses of eoset 

6 

.DQ Products of eoset 

Wa(lS(f (Kocho) 
HaJll ic!1O (Amicho) 

B1I'u/(1 (Bulla) 

Qallc/w( fiber) 

Habara (leaves) 

. ' . . 

Uses 

food 
food 

Food 

" 

for making rope and leve . 
material for COil tlllcti u. 
bondage. mats. 

bread wrapper . el ing plate . 
and pit liners to store koch 

Hofclio (Dried leaflpseudostem wrappers for butter and k h 
heaths) 

Holollo (The pulp ii-om diapers for bab) , bn her 
the dried pet.ioles and midribs) 

e e ali fresh parts of 
adult enset 

fodder for cattle 
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. Determinants of enset landrace diversity 

Enset based homegardens of the study Zone varied in the number and types of enset landra 

the held (Table 16). Table 20 shows that the socioeconomic factor primarily off-farm acti ity 

and the physical environmental factors (i .e. , elevation, access to main road and access to market 

ha e significantly influenced the diversity of enset landraces. 

Ele ation was the only variable that positively related to the enset diversity. Thus, there was a 

trong and positive correlation of the number of enset landraces with altitude (Figure 19 , 

whereas with increase in off farm activity the diversity decreases. Similarly, enset diver ity 

mcreased with decrease in distance to major road as well as distance to market. Other factors 

such as age of IllI, TLU, family size (labour force), and cultivated crops diversity did not show 

any significance though they were positively correlated to enset diversity. 

'­o ... 
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figu re 19. The relationship between elevation and number of en!et landraus in KT Zone 
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Tablc 20. Multiple lincar· regression between number of enset land races, socio-economic and biopbys ical factors ( = 180 

(pearson correlation) 

Variables 

Enset diversity 

Age 

Education 

Family size 
Off farm 
activity 
TLU 
Crop diversity 
Aspect 
Slope 
Elevation 

Access to road 
Access to 
market 
Farmland ize 

Enset 
diversity 

Age 

0 .05 

Education 
Family off farm 
size activity 

0.01 0.06 -0.18* 

-0 .39** 0.28** -0.09 

0.04 0.27** 

-0.04 

* 
*. 

rre lati n i i nifi an at the 0 .05 Ie el (2 -tailed) . 

rrelati n I i nifi nt t the .0 I Ie e l (2 -tailed). 

= r pi < I k Uni t 

TLU Crop 
di vers ity 

Aspect Slope 

0 .02 0 .07 o ~ 1 0.18 

0.31 ** 0 .24** 0.04 -0.17* 

0 .1 -0 .09 0.07 0.1 

0.37** 0 .1 6* 0.07 -0 .01 

0 .19** -0 .03 0.12 0 .03 

0 .38** 0.1 -0 .2** 

0 .06 -0 .2** 

0 .08 

Elevation 
Access Acces to Farm I 
to road market ize 

0 .68** -0 .15** -0.45** 0.1 

0.04 0.02 O. II 0 " ** . .l 

0.05 -0 .14 -0 .05 0 .04 

-0 .03 0 .01 0 .01 0.43** 

-0 .01 -0 .. 08 0 .08 -0 . 1 

-0 .09 0.07 0 .14 0.7 1 ** 

-0. 11 0 .2** 0.22 ** 0.3 1 ** 

0.07 0 .04 0 .02 0 .05 

0. 13 -0 .20** -0 .17** -0 . 15* 

-0 . 16* * -0 .53** -0 .07 

0.45** 0.0 

0 



~ I. Threats to enset landraces and indigenous management systems 

10 enset plant gro\ving in small areas of the HGs is a renowned food security crop. Howe\-er, 

r pondents confirmed that the shortage of fannland, the influences of vertebrate pests and en et 

eases (Figure 20) are challenging the diversity and production of enSel. The focus on fast 

growing cash crops by young generation is also another emergent challenge. 

There is a prudent interaction between enset and livestock in enset farming areas particular! ' in 

the highlands where enset serves as a source of fodder, and livestock provide manure to fertili ze 

en el fields . 

Figure 20. Commonly observed enset diseases (photos by Me\esse Maryo, 2010) 

Zi 'ira (unidentified species) forms a freckle like spots that coalesce to fonn a big one, the leaf 

'Iltll of the pseudostem dries up. A plant has an opportunity to recover), B) AloyaalGa/fslrua 

tn~ bacterial Wilt) kills a plant 
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i ' percent of farmers stated that there is a shortage of grazi ng land a 

,hI h in turn tend to limit livestock number. In the absence of li ve t k, the u tain 

n t pr duction can be disadvantaged. In addition, about 52% of the armer n hat 

n t landraces faced difficulties from wild animal pests and disease mainl p 7 % 

ection 4.2.7), AloyalGansho (bacterial disease) (9%) (F ig. 208 

unknOwn agent called Zi 'ira (8%) (Fig. 20A), and the mole rat (4%). 

Tradi tional methods that are used to prevent the mole rat include the remo al f lar ra 

rop field margins, trapping, and flooding the mixture of cow and hor e dung int it h I 

Furthermore, enset varieties that are highly recognized in their use are planted 

home meant to protect from pests and diseases. 

Informants also discussed that though not regularly practiced by all , traditionall kn led eab l 

ople I). Grow some plants like Pycnostachys abyssinica & Canna indica near the en I pi t nl 

th t i infected by bacteria. During the field work, some recovered land race d < 

planting this species; 2). Plant healthy, disease-free enset suckers, and 1I e clean farm t nd 

). Remove infected enset from the ar,ea and rotate cereal crops to avoid bacterial re lin . 

~ \ farmers use the combination of these methods . 

. . OrvERSITY AND COMPOSITION OF WOODY SPECIES IN AF Y T M 

.. 1. Tree and shrub species diversity 

, total of 186 tree and shrub species belonging to 135 Genera and 6 Fam i I ie 

urr nt study (Appendix V). Among these Fabaceae had the highe t num 

% , followed by Euphorbiaceae 14 spp. (8%), and Rubiaceae 7 pp 4% 
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Th g nera, which had the highest number of species, were A a ia, Euph 

pp.). From the identified woody species eight of them were endemi t th i pi 

anlhus sennii, Boswellia pirottae, Erythrina brucei, Mi/lel/ia erru in a, Pllr 'P rum 

b inicum, Pycnostachys abyssinica, Vernoniajligera, and Vepri ' dain lIii. pp ndi 

r e and shrub species vary In their frequency of occurrence acr the farm 

ppendix VI) along altitudinal gradients but only five species occurred in 

tud ied HHs (sampling sites). Cordia ajricana and Croton macros/achyu ' v er th m t 

freq uent species occurring in 70% of the studied HHs farmlands . These were follow db Bru a 

anlidysentrica (61 %), Cupressus lusitanica (58%), and Senna petersiana (54%. n th th r 

hand 21 tree species, including Securidaca longipeduncu/a/a, Boswel/ia pirOl/ae, Acacia (orlili , 

and Salix subserrata were very rare, each occurring only in one farmland. Out of th t tal 

identified woody species, 85% were indigenous which may show the maintenan e f 

ologically well adapted species by the local people. 

There was statistically significant difference (p< 0.05) in the number of wo d pe am n 

" the farmscapes across the agroclimatic zones (Table 21). Table 21 shows that the di er it f tr 

pecies varied across the farmscapes·. The highest number of tree and hrub pecie wa 

r orded from farmscape 11 (Ajora) of Kola agroclimatic zones, which contributed t % th 

total woody species record in the Zone. The maximum number of specie fr m a ingle fa rm Ian 

in thi farmscape was 44. Nonetheless, a farmland with the highest number f p i 

r orded from farmscape 6 (Chacho) of the Woyna Dega area which acc unted a ut % 

th total species recorded in the Zone. Farmscape 10 (Holegeba Zato) of the tud ar a h d th 
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t a erage number of species per farmland (139) from where the " I \\ . minimum num r Ir 

11 hrub pecies was recorded (53). 

fh mean value of Shannon's index of diversity (H') wa 2.19, and th r n ignifi ant 

ifli renee in the mean values of H' among farmscapes. On the other hand, th r w hi ,h 

i nificant difference (P< 0.0 1) in the evenness values among farmscape . The a erag e enn 

(£) value was 0.51 , which indicates that the relative homogeneity of the p ie in th 

fa rm capes to be 51 % of the maximum possible even population. Thi al 0 depict that m 

pe ies are more abundant than others. In most cases there was high correlation bet een th 

\al ue ofH' and E (r = 0.75, p<O.O 1), for example farmscape 7 (Mesafe) with the highe t H' 

Table 21. Woody species diversity of farmlands at the farmscape level where IS farmland 

were investigated at each farmscape (N= 180) 

Farmscape Farmscape woody species Std. Shannon Index Evenne 
number name Total Mean Dev H' Std. E 

AlSadicho 65 19.8 abC 8.81 2.18 abC 0.01 0.52 c 

Kazala 72 23.3 be 7.71 2.26 be 0.01 0.53 0.00 

Hobichaka 71 19.8 abe 8.19 2.17 abe 0.02 0.5 I ab 0.005 

"4 Sigazo 68 17 ab 6.16 2.16 abc 0.0 1 0.51 ab 0.004 
Kerekicho 67 21.6 be 7.42 2.26 abc 0.01 0.S4 c 0.00 

6 Agara 68 !19.5 abc 6.97 2.22 abc 0.01 0.53 0.00 

Mesafe 81 26.2 e 6.18 2.32 e 0.01 0.53 0.00 

Chacho 76 21.4 be 12.6 2.06 a 0.02 0.47 0.0 

kaillama 67 17.7 ab 7.96 2.12 abc 0.02 O. ub 

10 HlZato 53 13.9 a 5.55 2.16 abc 0.02 0.S4c O. 

II Ajora 90 22.4 be 9.84 2. 11 ab 0.02 0.47 .t 

Soyame 73 .' 19.6 abe 6.57 2.2 1 abc 0.01 O. I ab 

Average 186 20.19 7.8 2.19 0.0 14 O.SI 0.004 

(total) 
P<O. F test (P) P<0.05 

.' an with different letters are significant at the 0.05 and 0.0 I level 
~ote ' D W; D - 5 8 and Kola = 9-1 . ega agroclimate = farmscape (site) 1-4; oyna ega - -
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( . 2 had higher evenness values. Farms in this farmscape had the highe t arm Ie I pc 

ri hne of woody species, and the mean total number of specie wa al 
ma 

ho\ ing that commonly occurring species are characterized by many individual . Farm 
p 

(Holegaba Zato) with the lowest average species richness had the maxim um e nn 
lu 

(0. 4). which could be due a fair representation of few species. Moreover, the m an num r 

tr e and shrubs was 20 at each farmland level (Table 21). 

Table 22 shows that the total number of woody species per Dega, Woyna Dega, and f(. la 

agroclimatic zones was 124, 130 and 132, respectively. There was a high significant differ n e 
1/' 

in the number of woody species across the agroclimatic areas. Woyna Dega areas had the high t 

mean total number of the woody species (22.2) in the Zone. There is a significant differ n e in 

the number of woody species among the wealth classes, and the medium and the rich gro lar 

mean number of species than the poor classes. Out of the total investigated specie hrub and 

trees constituted 65% and 32.6% respectively, while other species contributed to 2.4% f th 

total species composition (Appendix IV). 

, 

Ta ble 22. Total and mean number of woody species within the 3 agroclimatic zones 
=180) 

Mean woody species per 
Agroclimate Number economic classes Woody species 
Zone of farmlands 

Poor Medium Rich Range/HH Total Mean F 
Dega 60 14.5 22.8 22.9 7- 38 124 19.906 II -'Woyna 
Dega 60 17.7 20.9 27.9 7- 52 132 22.2 b I. 
Kola 60 120.9 20.2 4- 44 130 1 . 4 14.2 Total 180 15.38 21.6b 23.7b J86 20.19 3.2 
~~ P<0.05 
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Due to high population pressure, the original wooded lands and remnant nalural ~ r t c \ er are 

c ·s co peUed the local people to depe d on traditional agroforest ' H m 

gardens \ oodlots, scattered trees on the farmland including coffee shade based, and farm 

undary trees are common traditional agroforestry practices in the study area Figure 21 

Firure 21. orne 0 the agroforestry svstems 10 KT '-I!!'!~ 

( . Co[ee agro[orestry, B-homegarden agroforestry C- small scale W odl I, and D-Cruit tr 
fOp (mango and avocado) as agroforestry trees) (Photos by Melesse Marvo, 2 1 ) 

IllUre 2 shows the four major land use types In the studY area where tree and ar 

bli hed. Tree and shrub species richness was the highest in home,.,arden ( %. ~ 11 \\ ed 

boundary plantings (24%), small scale woodlots (23%), and crop fields and their marp,in % 
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24% 

23% 

33% 

20% 

_ Homegardens 
Boundary trees (hedges ) 

_ Woodlots 
_ Crop fields & their margins 

Figure 22. Percentage of the four major land use types for woody species establishment 

4 . Beta diversity: composition oftree/shrub species across farrnscape 

Igni ficant yariation was observed in the tree and shrub species composition between th 

farmscapes ranging between 13 to 36% (Table 23). The highest difference in pe i 

composition (36%) was observed between farmscape 10 (HIZato) and farrnscape 3 (Hobichaka 

of the Kola and Dega agroclimatic areas, respectively, which are about 35 Kms apart. Farmscape 

IS located at altitude >2300 m asl whereas farrnscape 10 is located at altitude < 18 m asl. 

Ithough there was statistically extremely significant difference (P<O.OO I) in ele ation am n 

th farmscapes, altitude and ~-diversity had a weak correlation (r= 0.03). 

the other hand, the composition of trees and shrubs in farmscape 5 (Kereklch an 

cape 3 (Hobichaka) differs only by 13%. These farmscapes are located at altitude a \ 

m asl (Table 2), and the geographical distance between them is 13 kms. sho\ 'ng the \'erlap 

rh mi tin factors that influence woody species composition. 
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Table 23. Beta diversi ty: Dissimilarity values for woody pecies composition of the farmscapc 

(Note: The value of Beta diversity ranges from 0 to 1. A value of 0 means the two famscapes are similar in composition f peci 

and 1 is when no species is shared among two farmscapes . 

Farmscape Farmscape 
AlSadicho Kazala Hobichaqa Sigazo 

Kere-
Agara Mesafe Chacho Ka'lama Zato Ajora Soyame 

number name kicho 
1 AlSadicho 

2 Kazala 0.25 

3 Hobichaqa 0.28 0.25 

4 Sigazo 0.25 0.24 0.23 

5" Kerekicho 0.23 0.14 0.13 0.22 

6 Agara 0.18 0.17 0.26 0.21 0.19 

7 Mesafe 0.24 0.1 6 0. 18 0.25 0.28 0.22 

8 Chacho 0.26 0.23 0.33 0.25 0.33 0.25 0.26 

9 Ka' iama 0.2 0.23 0.28 0.22 0.27 0.24 0.27 0.29 

10 HlZato 0.24 0.26 0.36 0.24 0.31 0.2 0.33 0.26 0.22 

I I Ajora 0.23 0.25 0 .24 0.26 0.24 0.2 0.21 0.3 0.28 0.3 

12 Soyame 0.23 0.19 0. 15 0.28 0. 12 0.2 0.18 0.29 0.23 0.26 0.27 

Note: Dega agroclimate = farmscape 1-4; Woyna Dega = 5-8 and Kola = 9-12. 

II 



4.4.3 . Vegetation Analysis 

oody vegetations in the agroecosystems of KT Zone were cia ified in t fi m j r 

ommunities (Fig. 23), representing the major woody flora of KT Zone. The 

the highest indicator value (%) a?d the level of significance (P-value) pp ndi III 

~ ere used to name the community. Indicator values were obtained by combining th 

relati ve abundances and relative frequencies of each species. The communiti diffl r 

from each other on the basis of difference in effects of various environmental anribute . 

The five communities are: 

I. Jllsticia schimperiana- Vernonia auriculifera community is comprised of 56 pi t 

which 28, 18 and 11 are in Dega, Woyna Dega and Kola agroclimatic area re pecti el 

It includes vegetations of the field margin, most commonly found as boundary r 

hedgerow plants. Most are used as live fences such as Pycnostachys abyssinica, Rlibu ' 

leudneri, Senna obtusifolia and Caesalpinia decapetala; 

Acacia abyssinica-Prunus africana community comprises 49 plot of whi h , I I and 

10 are in Woyna Dega, Dega and Kola agroclimatic areas. It harbour eg tati n t pi 

of moist highland areas (montane forests), which include Millellia jerru inea, Sru a 

anlidysentrica, Vernonia amygdalina, Erythrina brucei, Celtis ajricana, I a ul' po , 

and Podocarpus jalcatus. The community also includes on-farm plant gr v ing mai nl in 

the coffee and enset fields in the Zone. The local people manage such p Ie ilh hi h 

biomass that decompose easily to add fertility to the soil, and shade the ffee and n t: 
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Figure 23. Deliul'ogl'alil of the dusiel' analysis l'eSuliS of ilpecies abUlldaJi4.:e uf 186 

woody species found in 180 plots in 12 fannscapes of KT Zone. The plot code and the 

arran2tment of the plots alon~ the dendro~ram from left to ri2ht are as follows: 

:., l,i6}7,:;iJ,6g,~J5,l 02 ,2,4,~\16, 5)l5,25,62,173,19,20,2 1 ,7 ,70,109 L2 1 t, l ~ 11 
179 136,157,34,79,83, 84, 85, 98, 103, 101 , 78, 86, 80, 80, 96, 88, 92, 104 38 31 44 
1 2. 47. 77. 81. 53. 52. 7: C2: 6, 105. 146. 144. 151. 159. 156. 153.29. 42. 139.141. 56. 
137 143, 145, 148, 163, 150, 155, 154, 22, 63 , 69, 28, 26,64 61 75, 23 71 , , 7 2 
138 72, 73, 93, 147, 94, 97, 98, 27, 30, 100, 91 , 141, 140, 160; C3:7, 8, 14 II 17 9 I , 
13. 15. 89. 172, 166. 167. 170.168.175.169.171. 176. 174. 178. 177. 180: C4:31. 42. 

6, 54, 59, 58, 36, 45, 4 1, 33, 51, 57, 37, 39, 60, 106, 117, 114 115 107 11 6. II , 
2 108, 40, 43, 46, 50, 49, 55, 48, Ill, 112, 113, 118; C5:121 , 124, 126 123 122 12 

127, 134 135, 128, 130, 129, 132, 100. Note: Cl= communjty 1: Cl= community 2, etc. 

3 Arundinaria alpin a- Eucalyptus globulus community is located at highland areas In 

the study Zone. This community comprises 24 plots of whjch 23 belong to ~a 

agrocl imatic zone. The SPecieS belonging to this communjty include Di 
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p nninervium, Dombeya torrida, Urera hyposelodendr n, Budd Ua 

B r ama abyssinica, Arundo donax, and Pittosporum aby ' ini urn; 

Croton macrostachyus- Combretum molle community- c mpri e 

hich 21 and 15 are in the Kola and Woyna Dega agroclimatic z 

ost members of the community are the remnant tree and hrub 

left either in the crop field or at the margins of the crop field a a \ dl 1. h 

community includes Bridilia micrantha, Vitex doniana, Oxyanlhu 

Manilkara butugi, Trichilia prieuriana, Syzygium guineense, and pjydrax par if! r . 

The community members belong to the Dry evergreen Afromontane and W d d 

grass land (DAF/WG) vegetations, and 

, Acacia seyal - Balanites aegyptiaca community comprises f K II 

agroclimate, representing vegetations of acacia wooded land in the and 

altitude between 1700 and 1800m as!. It also includes both indigenou and e, 

species found in the crop field as a shade including Cordia afri ana, \1 Ii 

azedarach, and Schinus molle. 

The environmental variables that influence the communities are depicted in igur 4. 

The most important biophysical and socioeconomic environmental variable determinin 

the communities are elevation and slope, and Tropical Livest ck nit 

r pectively. The CCA result also agrees with the results of Pear n c rr lati n \\ h r 

th e factors are positively related to woody species richne . Th 

in Ouence both in CCA as well as in Pearson correlation (see Table 25. I 

he ili\ 

ati n i th 

mo t important variable in determining variation in species compo iii n al ng ax i . It i 
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luvel correlated to the slope. Species richness (species abWldance in comrnWlI . 

\ inOuenced by elevation, especially Urera hyposelodendron, Solanum I ant urn, and 

untiinl1ria alpina along axis 2 (r = -0.78, P = 0.(02). They occurred in hjgh altitude 

areas. Elevation was negatively correlated with ComrnWlity 4 and 5 whose species are 

pecies growing in low elevated areas . 
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Figure 24. CCA ordination of species and environmental factors (arrows) 

PIIIO porum abyssinicum was highly influenced by slope. The hjgh l~' c rrel3t 

ioeconomic environmental variables, namely farmland size ([size) had p ill\ 

orrelation to species on the first axis (r = 0.37), particularly to Acacia sene al positi el ' 

orrelated to a farmland size, whereas Jus/icia schimperiana was positi el influenced by 

the TLU. This could be because peasants with large TLU rna grow JUSfl I 

hllnperiana since it can be used as a fodder. In general the environmental \anabl 

attnbUled to 82 Yo of the variation in the species composition as explained b the firs t 
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thr e . Axis 1 and 2 exp lain 66% of the variation but axi I In c pi In 

th en ironmental variation on the species composition. Additi nail , th 

n ironment correlation for the first axis was 0.83. 

4.4.4. Vegetation structure 

he most frequently encountered species were Cordia africana and r r n 

macrostachyus (each 70%), which were followed by Brucea anlidysenlrica 6 1 % . h re 

~ ere only 10 woody species that occurred in more than 40% of the farmland hi h ma 

indicate the occurrence of diverse species across the farmscapes (Appendix IV). 

Table 24 shows that Eucalyptus camaldulensis had the highest IVI (60.2) . The thre 

agroclimatic areas (Kola, Woyna Dega, and Dega) were statistically significant (P<O.O 

in tree density where the density of trees increased with elevation. Similarly there v a 

high statistical significance in tree density among wealth groups (P<O.O I). The mean 

Table 24. Importance Value Index (IV!) of 12 most common woody species 

pecies Relative Relative Relative IVI 
freguenc~ densi!l: dominance 

Cordia africana 13.07 2.25 7.23 22.55 

rotan macrostachyus 12.77 2.78 5.77 21.32 

upressus lucitanica 10.11 8.05 3.45 21.61 

E'yrhrina brucei 8.31 2.69 3.56 14.56 

Eucalyptus camaldulensis 9.13 21.03 31 .03 60.19 

Eucalyptus citriodora 4.15 9.06 10.37 23 .58 

Eucalyptus globulus 6.35 19.05 12.16 37.56 

Crevillea robusta 8.18 3.33 1.3 12.81 

JI ticia schimperiana 7.91 12.06 1.08 21.05 

Podocarpus falcatus 5.09 1.35 3.01 9.45 

~ygium guineense 2.11 0.52 2.35 4.98 

Vernonia amygdalina 6.15 1.4 2.08 9.63 

~ther species 6.67 16.43 16.61 40.71 

~tal 100 100 100 300 
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of woody species in rich, medium and poor HH wa 135 I 7 nd 

ti ely. A total of 42, 895 individuals of woody specie (tree / hrub , \ ith 

rr ponding average density of 71 trees/shrubs at farmland leve l, and I indi i 

p r hectare were encountered in all the farmscapes. Eucalyptu pecie ntri ut 

4 % of the total individuals. The species that contributed most to both ba al re nd 

den ity across all the study area were Eucalyptus .species. 

4.4.5. Population structure: DBH class size distributions 

The population structur~ differed among the woody species recorded in the farm ape 

Fig 26 a_i ). Ab~ut 75% of the individual plants had, DBH < 10 cm. A the DBH la 

increases, the percentage of individuals gradually showed a decreasing trend tarting 

from 75% in the first class down to the last class (3%). In general the DBH cIa appear 

to be a regular distribution (resembles the inverted J-shape) of individual in the dim rent 

DBH classes although the third cla~s showed an irregular decrease (F ig. 25j). 

However, the frequency distribution of DBH classes of some selected Imp rtant trl;e 

pecies indicated almost three different types of population structure : I 

in erted J-shaped distribution, e.g. E. camaldu/ensis, and J. schimperiana Fig. band 

r pectively); (ii) irregular distribution with the highest peak at the highe t BH I 

.g. E. brucei (Fig. 25f), and (iii) broken inverted J- shaped distributi n v ith mi in 

indi idual in the middle DBH classes, e.g. E. g/obu/us, C. robLi 'Ia, and 

i . 25a, hand i! that may indicate the remova~ of certain DBH cIa 

purpo es. 
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Figure 25. Populatio~ structure of some economic'ally important tree species in the 
tudy area (a-i) and DBH classes versus percentage of individuals in KT 

agroforestry G) where all ranges shown are in centimeter (cm) 

4.4.6. Some useful agroforestry tree species and their management 

I I often reflects the extent of the dominance, occurrence and abundan era n 

in relation to other associated species in an area. Thi ind x depi 

Cr important key species of the study area. These include 
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I. Eu a/ypfuS camaLduLensis (Family-Myrtaceae' Barzafa Kamb ti 

pec ies most commonly found in the study area i E. amaldul 1/ I 

I bulu , E. citriodora and E. saligna were also encountered. E. cCimaldul n I mini) 

plant d in Woyna Dega and Kola areas but E. globulus i an elegant in th hi hi . n 

u al ptus species were assessed from 88% of the ampling HH ampl 

u al ptu is considered as a cash crop for it grows fast and the HH 

in orne for their livelihood from the sales of eucalyptus product uch a nd 

Ire ~ ood. Hence, it is common to see eucalyptus in the agroecosystem of the tud ar . 

. Cupressus lusitanica Mill. (Family-Cupressaceae; Faranj homa (Kam) 

It i a fast growing, exotic tree species grown both in highland and lowland regi n f th 

tudy area, particularly in the HGs as an ornamental tree as well as a wo dl t plantati n 

pecies. Its timber is highly demanded for house construction but man fa rm r 

xpres ed their deep hatred of its drying up effects on the soil and inten c mpetiti n 

\ ith crops. 

Croton macrostachyus Del- Euphorbiaceae; Masanna (kam.) 

Thi species was fo und in all the study areas (1502-2669m asl). It i gr n a a au r 

tree On croplands, and is very common in enset plantation (Fig. 268) be ide £r thrill 

bru ei (Fig. 26A). Farmers believe that it has no neg~tive effect on gr v in In 

th large amount of its leaf biomass decomposes easily and adds oil fertilit . It i u ·d , 

Ource of fire wood, medicine, live fence, and bee keeping. It i al mp, ti 

r al crops. Currently, some farmers are making compost fr m it I a 
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4. ordia a.fricana Lam. -F. Boraginaceae: Waanja (Kam) 

It \ as found growing well in midland agroclimatic regions of the study area It I 

cattered in crop lands as a shade tree for coffee, enset and some other crops. It aJ 0 

groWS as a living fence, and boWldary hedgerow aroWld homestead. . aff/cana IS a 

ouree of HH tools, fruits are eaten during famine periods, useful for bee keeping and 

adding soil fertility. 

Figure 26. Agroforestry trees in enset plantation areas 
= Erythrina brucei, B = Croton macrostachys, and C =Eucalyptus ~/obulus is awa 

from enset (Photos by Melesse Maryo, 2010) 

. Justicia schimperiana (Hochst.ex Nees) T. Anders: Family: Acanthaceae; ulbana 

This shrub is commonly grown as a hedge around hornegardens as well 

marins. It propagates vegetatively in a short period. It is a fodder, medicinal . and 

bOlUldary demarcating species, which is also used for rural house construction as well as 

ror making farm tools. The respondent farmers confirmed that various method f tree 
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m na ment are used depending on the nature of tree pecie. r e mpl , th}" run 

ordia africana whereas they pollard Erythrina specie ' and la ill 'r; ia hlnl )rt In J 

rmer manage trees on their farmland in order to prevent the nega ti e tr 

n r p and other biodiversity. The common practices were pruning 7 % , d ) 

pollarding (47%) and laying (45%). 

j 

4.4.7. Factors influencing the diversity and density of woody specie 

The influence of some physical and socioeconomic factors on farmland Ie el di cr it 

and density of trees is indicated in Table 25. The number of trees and their heter en it 

di ersity) including their distribution varied with increase in elevation, ithin th 

altitudinal limits of 1502-2669 m a.s.l. Tree species richness was found to increa e ~ ith 

lope, woodlot area, crop species number, age of the farmland as well a lab ur ~ r e. 

The e were positively correlated with tree species richness with Spearman 

> 0.2 in each case. This study found that farmers had awareness and willin ne 

\ oody species. However, only 67% of the studi.ed HHs had woodlot ranged fr m .1 t 

10 hectares, with an average of 0.5 ha. 

The sizes of woodlots vary among the three economic classes where the ri h med ium 

and poor had 0.8, 0.5 and 0.1 hectare in average, respectively. The woodl t ize i mainl J 

a ociated with the size of farmlandholding. The mean labour force \ her th 

orre ponding values for poor, medium and rich pea ant v er 

r pecti vely. There was a signi'ficant variation in labour re our e 

e , which has influenced the tree species richness as well a di 

. .. The IT-farm a Ii it r h r nt of the studied HHs were involved in off-farm actlvltle . 

influenced th t d' .. I and Sl'gnl'ficantl . In additi n. th e ree enslty positive y 
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hi r \ ith the decrease in farm land size that i a ciat d ith th 

m II arml and ize, particu larly true in the case of poor farm er . 

Di t n e to road, and distance to market were insigni ficant but negati I 

tr pecies richness. Distance to a major road has negatively and ignifi anti infl u n cd 

the e enness of the woody species, which could be related to gr wing fI \ and u II) 

bundant tree species as access to market increases. The age of a farm land ha influ n d 

th oody species richness and the diversity positive ly and significan tly. M re cr, r p 

di er ity has influenced the woody species richness strongly and significantl 

Ta ble 25. Multiple stepwise lin.ear regression of tree diversity and density indicc 
with physical and socioeconomic factors (Values indicate standard ized Bcta 
coefficien ts) 

Species Nr. of trees Density 
Fa tors richness (S) perfal'J1.1land of trees 

djusted R2 0.27* 0.146** 0.18*** 0.18· 0. 1 • 
Physical environment 

Ititude of the farm ns 0.30*** 0.1 7* 0.14· 0. 1 •• 
lope of the farm 0.23** ns ns(-O.OI) ns n 
pect ns ns ns n n 

ocio-economic 
environment 
Oi lance to markets ns(-0.02) ns(-0.1 3) ns(-O .I ) n (-0 .0 
Oi tance to major roads ns (-0 .04) ns(-0.1 2) ns(-O .I) -0 .17· 
Farmland size ns ns -0.23··· n n 

\ 0 dlot area 0.17* ns ns(-O . I) n 
arm labour force 0.22** ns ns(-0.16) 0.19· · 
ff-fa rm activities ns ns 0.27*** n 

TL ns ns ns(-0 .04) n 
e of the farmland 0.26** ns ns n n 

ducation ns ns(-0.03) ns(-O.I ) 
_ umber of crop species 0.38*** ns ns 

Ole: ~ = not significant; *, **, *** = Sig~ifica~ t (: - t~ t) atp<O.O . p~ I. 
rr ·1 t· rc P tl ely. Values inside the bracket indIcate InSign ificant but ne . 

I lh ' ~o r only. Multiple regression estimation indicated that the m de l , pi In -
rt Ii n in the number of trees species is mainta ined at HH fe el. 
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.. P T U E eN FARMING SYSTEMS 

.. 1. raditional healers background 

In addition to 180 HHs survey made for MPs used by the communit I lraditl n I 

h aler (67% males and 33% females) were involved who were married with th 

ranging between 28 and 95. Sixty three percent are educated (23% elem nt I) nd O~ 

junior and above) and the rest 37% illiterate. This formal education rna help hea le In 

ording and maintaining indigenous knowledge on useful plant . inet f, ur per nl 

\ ere Christians, of whom 84% were Protestants, and 6% were Muslim . 

4. ' .. The diversity of medicinal plant species 

total of 170 useful medicinal plant species of 148 Genera and famili \\ rc 

re orded. The most species rich family is Asteraceae (19 specie , 11 % 

b Fabaceae (15 spp) and Lamiaceae (14 spp) (Table 26). Out of the total MP pe i 

identified 13 were endemic (Acanthus sennii, Ceropegia mieroga fer I mali ' 
.1 

/ongicaudata, Echinops kebericho, Ensete ventrieosum, Euphorbia clLllnoli ', 

olio a, Leueas stachydiformis, Mikaniopsis clema/oides, Millellia rru in I, 

Piltosporum abyss in icum, Pycnostaehys abyssiniea, and Ur/ieo pp ndix 

II , pecies are bolded). 

here was a significant positive correlation (Spearman correlation te l r = . 

0.0 - p = 0.04) between the age of healers and number of specie rep rted , h 31 

\\h r the elderly people reported more than young ter . n the ther h nd. hi ,hi 

i ificant negative correlation (r ~ -0.34, at (l = 0.05 P < 0.001) a 
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Ta ble 26.Botanical Families of medicinal plants with number of peel' and genera 

in KT Zone 

S .n~ family NQ of Spp 
Genel'a no 

1 Acanthaceae 3 3 

2 A!liaceae 1 2 

3 Aloaceae 1 1 

4 Amaranthaceae 3 4 

5 Apiaceae 3 3 

6 Apocynaceae 2 3 

7 Araceae 1 1 

9 

10 

11 
12 
13 
14 

15 
16 
17 

18 

19 

20 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 

32 

33 
34 
35 
36 

Araliaceae 1 1 

Asclepiadaceae 1 

Asparagaceae 1 

Asphodelaceae 1 

Asterace.ae 15 

Boraginaceae 1 
Brassicaceae 2 

1 Caricaceae 

Celastraceae 1 

Chenopodiaceae 1 

Combretaceae 1 
Commelinaceae 1 

Crassulaceae 1 

Cucurbitaceae 3 

Cupressaceae 2 

Cyperaceae 1 

Dioscoreaceae 1 

Dracaenaceae 1 

Euphorbiaceae 3 

Fabaceae 11 

Flacourtiaceae 1 

Hypericaceae 1 

Icacinaceae 1 

Lamiaceae 12 

Liliaceae 2 

Linaceae 1 

Lobeliaceae 1 
Loganiaceae 1 

Loranthaceae 2 

1 

1 

1 

19 
1 

2 

1 

1 

1 

1 
1 

1 

3 

2 

1 

1 

1 

4 
15 

1 

2 
1 

14 
1 

1 
1 
1 

2 

% of 

sJ>P 
1.8 

1.2 
0.6 

2.3 

1.8 

1.8 

0.6 

0.6 

0.6 

0.6 

0.6 

11 
0.6 

1.2 
0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

1.8 

1.2 
0.6 

0.6 

0.6 

2.3 

8.8 

0.6 

1.2 
0.6 

8.2 

0.6 

0.6 

0.6 
0.6 

1.2 

S.n~ famU~' 

37 Malvaceae 

38 Meliaceae 

39 Melianthaceae 

40 Menispermaceae 

41 Musaceae 

42 Myrsinaceae 

43 Myrtaceae 

44 Oleaceae 

45 Oliniaceae 

46 Oxalidaceae 

47 Phytolaccaceae 

48 Piperaceae 

49 Pittosporaceae 

50 Plantaginaceae 

51 poaceae 

52 Podocarpceae 

53 Polygalaceae 

54 Polygonaceae 

55 Primulaceae 

56 Proteaceae 

57 Punicaceae 

58 Ranunculaceae 

59 Rosaceae 

60 Rubiaceae 

61 Rutaceae 

62 Santalaceae 

63 Sapindaceae 
64 Simaroubaceae 

65 Smilacaceae 

66 Solanaceae 

67 Urticaceae 

65 Tiliaceae 

68 Vitaceae 
69 Zingeberaceae 

69 

:\~or pp 
GeDtl'a DO 

2 4 
3 

1 1 

1 1 

1 1 

1 1 

1 1 

1 

1 

1 

1 

1 

6 

1 

1 

2 

1 

2 

1 

4 

2 

3 

4 

1 

1 
1 

1 

7 

2 

1 

2 
2 
148 

1 

1 

1 

2 
2 

6 

1 

1 

3 

1 

2 

1 

4 

2 

3 

4 

1 

1 

1 

1 

2 

1 

2 
2 
170 

the number of medicinal plant species reported and healers ' educational Ie el. 

how that wi th increase in educational level, there will be a decrea 

U practice of traditional medicines where illiterate rep rt d I r nurn r 

p cies. 
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pp 
2.3 
1. 

0.6 
O. 
0.6 

0.6 

O. 

U.l.I 

0.6 

0.6 

0.6 

1.2 
1.2 

0.6 

0.6 

1.8 

0.6 

1.2 

0.6 

2.3 

1. 

1.8 

2.3 

0.6 

O. 
0.6 

0.6 

5.5 

1.2 

O. 

1.2 
1. 
100 

hi rna 

IP 



Life fonn classes and the proportion of cultivated and noncultivated MP, 

Most of the recorded ethnomedicinal pLant species were herbs {52% and hrub 27°0 . 

followed by 13% trees, 6% liana, and 2% grasses (Fig. 27). 

_Grasses 
_ Herbs 
_ Liana 
_ Shrubs 
_ Trees 

13% 

Figure 27, The g.'owth fonns of the ethnomedicinal plant species 

As shown in Table 27, the majority, 63% (l08 species) of the MP species are of \\ il . 

origin but only 28% of the total MPs were cultivated and about % of them w r 

collected both from the \vild and cultivated fields. 

Table 27, Life fonn classes and the proportion of cultivated, semi cultivated and 

wild MP species 

Habit Cultivated Wild 
Semi- Total 
cultivated 

Climber 2 7 2 11 
Grasses 3 3 
Herbs 33 46 10 89 
hrubs 4 38 4 46 

Trees 6 . 15 21 
Total 48 106 16 170 
Proportion 28 63 9 100 

Of the total medicinal plants identified, 26 species (15%) of them were marketed aJ g 

Ili th other spices (Table 28 and Fig. 28). 
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Table 28. Marketable cultivated MPs in the study area 

Medicinal plant species habit Local name 

- ramomum corrorima (Braun) Jansen H Wokash 
Ilium porrum L H Sunkutata 
Ilium ativum L. H Tuma 
maranthu caudalus L. H Halibe 

Tri/icum polonicum L. G Gardaamu 
ap icum annuum L. H Barbaru 
arica papaya L. S Papaya 
i/rLi auranti/olia (Christm.) Swingle S Lomita 
o ea arabica L. S Buna 
oriandrum ativum L. H wodimamu 
ueurbita pepa L. C Dabaqula 
ymbopogon citra Ius (DC.) Stapf. G Zazancho hixxita 

Helianthus annuus L H Nuga 
Hordeum vulgare L. G Soa' 
Lepidium sativum L. H sunfa 
Unum usitatissimum L H Taiba 
1 ieo/iana tabacum L. H Tumbe-oolkoshuta 
I igelia sativa L. H Gaf!/belata Xagutta 
Pha eolus vulgaris L. H Wokitta (Gambelota) 
Piper eapense L. H Ximzi 
Ru/a chalepensis L. H Xelachuta 
eeuridaca longipedunculata Fresen* T Sanganna 

Trigonellafoenum-graecum L. H shu'oota 
Vicia fabo L. T Boqeela 
Zingiber officinale Rose. H Jangibelu 

Habitat 

H 
H 
H 
H 

ote : where *= wild species, H= herb, T= tree, S= shrub, G= gra , H = h me arden. 
L= crop land, WL= woodlot, and WdL= woodland. Gatita = is a back ard f H 

edicinal plants examined in this study were found to treat 76 variou ajlment f b th 

hu man and livestock (AppendixVII). Of the total MP 'species 105 pe ie % w r 

U d '1 F" % \\ r ' e to treat 52% of the total identified human al mel]ts. ourty lour I'C 

u d to treat problems common to human and livestock, wherea I % th m \\ r' 

ound to treat 9 various ailments (12%) foun.d only in livestock (Fig. _9. I • 
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Figure 28. Some of the marketable medicinal plants (A) fresh and B) dried fonn ) 

10 

70 
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10 

o 

Medici"" 
plantsped e. 

. hu ...... only 

• c_tohwnan and ....... od< 

• Uv_ckonly 

Ailment 
tre.ted 

Figure 29. The percentage of medicinal plants used to treat ailments 
of human (only), both human and livestock, and livestock (only) 

. . Plant parts used and the proportion of ailments treated 

were the first most harvested medicinal plants parts in the current ludv F n ' 

1 hl percen t of the MPs were harvested for their leaves to treat 72% of the total rulmen , 

and _7% of them were harvested for their roots. Roots were the second most han ted 

Dlant Parts showing a threat to the MPs since root harvesting rna ki ll a plant ther plant 



parts ought included: seed (13%), shoot (10%), barks (9%) buds 8% whole plan 

0'0 , fruits (5%), inflorescence (2%), and others like roots and pseudostems gum, ap, 

tems rhi zomes, and roots and inflorescence constituted (10%) (Figure 3 

72 

10 

58 
. " c4~. 

JO 

zo 

10 

./' .l' ~~-t' ~ .. ~~ ./ ~cI' /' / ; /' 
,1'0 PI.m Pert. ..... /' 

figure 30. Medicinal plant parts used and the proportion of ailments treated 

Ihere were cases \vhere various parts of the same plant were used for different purpo e , 

for in tance buds, leaves, saps, roots, and barks of Croton macroslachyu . in some cases 

more than one plant is used to treat a particular ailment. For example tonsillitis is treated 

\\~ th 14 different medicinal plants. There were also cases where a particular plant is used 

10 treat man ailments. For example, Echinops kebericho and Momordica (0 (ida are 

used to treat seven ailments each (Appendix VII). Accordingly 60% of the in estigated 

plant species were involved in the cure of more than one disease . 

.4. Medicinal plant processing and administration methods 

Mo 1 Kambatta Tembaro remedial plant species (86%) were processed in fr h, th 

Ither fresh or dried fonns (6%) while some (8%) were prepared and applied after 

Immediate dryin (Appendix Vll). Mr. Jemal Wochamo (95 years old , Mrs. Ashure 
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amo (70 rs old) and Mrs. Gatisse Yoeyo (55 yrs ) were senior healers \\ ho narrated 

t they u ed to travel more than 3 hrs on bare foot to collect the fresh matenaJ from 

areas where forest patches and river verges are located. 

Methods of preparation 

The result showed that the proportion of remedies prepared from single plant to be 7 % 

IIhjle the preparation from combined plant species was only 25%. The mode of 

processing remedies was mainly through crushing (30%) decoction (19%) squeez.in 

14%), powdering and che\\<ing (11 % each), concocting (10%), pounding (3%) exudate 

1%) and others like burning, wanning and dressing (4%) (Fig. 31). 

35 

30 

~25 -t 20 

" 1: 15 
QI 

~ 
QI 10 
Q. 

5 

30 

Figure 31. Mode of preparation of remedies by KambattaTembaro People 

onar and pesde were the main loois used during processing. ~ ub lane i ii.:e 

water whe , coffee, butter, salt, or local alcoholic beverages like 'oroq . and ' f 1/ 

I II 

" It as hone~ and miik were reported to be mixed with the plant material dunn the 

pr paration of remedies (Appendix VII). 



FI , nine percent of the remedies were prepared and administered undiluted \\hlle the 

t \\' re diJuted with \ ater (22%), butter (8%), whey (4%) coffee 4% and ther 

o , which represent tea, milk, honey and local alcoholic beverages Figure 32a 

a) b) 

Figure 32. a) The nature of dilution of remedies by different materials b) The 
percentage of different Routes of administration 

nly about 8% of the healers had the practice of storing medicines usuall. III p \ 'derc": 

form in containers such as bottles, wrapping in papers and pieces of cloth. Traditi naJ 

healers used to diagnose ailments through the descriptions of a patient ph sicaJ 

e'<ami nation as well as by questioning the patients. Remedy prescriptions \ ere mostl 

affi rmed to have doses such as numbers (for buds and roots), drops cups. spoons. glas es 

or litre pinch (for powdered plant parts) and less commonly little finger inde ' is used to 

pr cribe the length of root. The processed remedies were mostly administered through 

oral 62%) and dermal (20%) routes. These were followed by nasal (7%), oral & dermaJ 

4% , and optical (3%) administrations. The others constitute 4% (Figure 32b . 

: . Traditional land classification and medicinal plant taxonomy 

Table 29 shows that indigenous people of KT Zone classify the land into I 

ed on vegetation cover. Galee. Wesse ulataa and Witarra are components f the 

homegarden, which is locally termed as Minni heegeego. The common land c \ er III th 
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tem of Kambatta Tembaro is Minni hegee 0 and Wixa 1 111111 h m 

ndl pea ants in the study area have only mini heegg g hi h 

lIi/arra), back yard (gate) and enset plantation (Wes e ulla /) Fig. ~ . 

\\ere hosted and harvested from in and around the homegarden Mini hpP('~()lh>t>r1 

'a . Eighty species (47%) were harvested from Mini heeggee 0 ~ II d Lono 

hedges) (24%), Carra (woodlands) (10%), and the others ( 19%) (Fig. 

Table 29. KT Land classification based on the vegetation cover 

.no Localname-

Badaa 

Bm1'oa 
Bonafta 

4 B qo to 

Caffa 
6 C-amJ 

8 

9 

10 

11 Haaqi ulla 

Acronym meaning 

UGL 
FL 
SUL 

GA 

WtL 
\\,L 

WGL 
BK 

EP 

FHG 

WdL 

small uncultivated grazing land e.g., grasses like C)no on doc on 

fo/estIand e.g. dry evergreen montane forest vegerahon 
very small uncultivated area at the margin of the crop land contauung 
grass species and shrubs 
a gra.veyard may act as a meeting site ~ r some ocaJ s e 
species of Juniperus, Podocaplls, Elleo. IS and E II 1'; I 

wet land e.g., CypnlS and Typha sp 
wood land e.g.,Podocarpus sp, .hmipenlS sp and otbm 
a wide grazing land , may include so~ wetlands e.g., grass specl 
Bilc1cyard of the HG very close to home, mainl donunated b peel 
of fruits, vegetables and spices 
enset plantation area of the homegardtn ~e EI/sere \'el/tricosllm i 
a dominant species 
front of the homegarden where shade tree species like POOOCarptlS S . 

Olea sp and LI1Iocera giordani 
woodlot (plantation) mainly Euca/yprus spp, ClipresSll5 sp, llD1/pm 
procera and others 

preserved land for grazing, mainl) grus specie domina red 

ri-verine vegetation e.g. FicllS spp 
desertified areas where there is a searcit . of plant peLl 

13 
14 
15 

Kallo 

I1lgoo 
'dwllno 

rVim ulloa 

PGL 

R\ 
DA 
CL crop land dominated by cereals like Tritialm spp and Er OSII or 

16 lana Red 

root plants like Ipomoea bataras and Co/ocasio e:m un 
hedges e.g. ErythrillO bnlcei, CrotOll sp, VemolllO rpp, 0 
and other shrubs 

Th tudy indicated that 85% of ¥Ps have one to one matching bet 

nd botanical name. The plant naming system is mainly at specie Ie 

en lh I 

h d specie (4% , and a in 
Were one local name is used for two an more 
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\l th tWO local names (11%). The local people name medicinal plants on the basi of 

\ anous characteristic features . Some examples of plant naming are indicated belo\\ 

8% 

24%_Haaql ulalBaITaa 
_ Minni h~geego 
_ ChaITa 
_ Wixaulla 
_ Zane 
_ Bad.1ol 
[==:J Ugaii 

Figure 33. The percentage of the distribution of medicinal plants in KT Zone 

ouod, for example ' Chachayeenaa' is a name given to rOla/aria In n L. 

Fabaceae) since it produces rattling sound when the seeds inside the dry pod are 

shaken. 'Chachaa' means rattling and ' chachayeenaa' means something that rattles. 

Colors like 'Gamballa Soa' and 'Wojuu Soa' to differentiate Hordeum vul ar 

(poaceae) of different varieties, respectively. In this case 'Gamballa Soa means black 

barley, and 'Wojuu Soa' means the white barely. 

Morphology of a plant, for example 'Boqqee ' is a name g1 en to Plontap. 

Ian eo/afa L. (Plantaginaceae). ' Boqqoo ' means head and ' 8oqqee' refers to the 

tufted inflorescence on the head of a plant. 

Morphological and color similarity, for instance 'Beshinqa' normall. refers I 

orghum. 'Beshinqa' is a name given [0 Trichi/ia prieuriana A. Juss (Meliaceae and 

L imachia ruhmeriana Vatke (primulaceae), respecti\el ' since their eed are red 

colored, and resemble that of sorghum. But to differentiate one from an lher ' \ 

b hinqa' is given to Lysimachia ruhmeriana means dog ' s sorghum. 
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m ar given on the basis of the ailment treated ~ hi hi I II \\. 

m an medicine. Example, two species, Ocimum lamiifolium H 

) 

. urticifoliurn Roth. S. Lat (Lamiaceae) were named a Mi hi 

n 

'Micha' means a febrile illness characterized by headache, fe er, et . and lcbuu ' . 

means medicine. However, 1llthough both have similar medici nal r I . 
differentiated by their alternate names, 'Minatofa' and ' Barxulaa . re pe ti el 

In some cases collective names are given for a group f pi nt 

(Genus/Genera), fo r example 'Chee'a' or sometimes 'seennaa i a nam iv en 

Genus Senna such as Senna 0scidentalis, S. obtusifolia and S. peler ·iana. 

In some cases collective names are given for a group of plant 

(Genus/Genera), fo r example ' Chee'a ' or sometimes ' seennaa ' i a name I n 

Genus Senna such as Senna oecidentalis, S. obtusifolia and S. petersiana. 

ames are given based on th~ use value. Sometimes a prefix is u ed t differentiat 

diverse plant species such as Fugi rnalaata to refer to Solanecio mannii (H k.f. 

JefJrey (Asteraceae), and Fugi ojomoko refers to Arisaema enneaphyl/ul11 H h t. I 

A. Rich (Araceae). To name these two plants a prefix Fugi is u ed. Fu a i a Ian in 

KT Zone who are higly skilled people making utensils from cia 

rna/aata is a dry hollow material made of Solanecio mannii by Fu a p nil Iu d 

to produce a sound during the traditional musical dancing called i 

demonistrated at the start .of a new year. Ojom9ko is a root plant u ed a mcdi in' 

\ ell as famine food by this clan only, thus called Fugi Ojomoko. 

, . 
. . . Ranking and scoring 

k d k' Ii I r r ho\ n in Table 30 Ajuga integrijolia, scored the highe t mar an ran 

L loch dlifi rmi . and r" / , 111 til 
e treatment of ascariasis, followed by euca ' 
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able 30. Preference ranking of.medicinal plants used for treatin A curio i 

Respondent (A-O) 
pede A B C D £ f G H I J K l .\1 .' R uk 

Tee/eo nobi/is 3 1 5 1 4 1 0 1 5 0 5 5 1 5 3 
Ajugo integrijo/io 2 2 2 1 3 5 5 5 4 1 5 5 8 1 
C/ousena anisata 1 0 1 4 2 3 1 4 2 0 2 2 1 5 1 5 

monia omygdo/ina 1 4 1 5 1 1 4 3 3 1 3 I 2 37 4 
LeuCOS stachydijormis 0 5 4 2 1 4 2 5 5 0 5 4 4 2 4 7 2 
chyrospermum shimperi 2 1 0 0 0 0 3 2 1 0 1 3 1 1 1 1 7 

Pycnoscachys abyssinico 0 3 3 5 0 2 1 2 3 0 2 1 0 4 27 6 

Likewise, black leg was the livestock disease most often reported b haler and i th 

ourth top livestock disease at the zonal level. A preference ranking of medi ina I pi n 

u ed for treating blackleg is shown in Table 31. Cyphoslemma adenanlhum red th 

highest mark and ranked first for effective treatment of blackleg, followed b Thali Irum 

rhynchocarpum, and Tanacetum parthenium, respectively. 

Table 31. Preference ranking of medicinal plants used for treating blackleg 

ResEondents (A-O} 
~Iedicinal Elants A B C ,D E F G H I J K L N 'I 0 T tal Rank 
~)pilos,e1llIlla 

ariellaml1ll1ll 4 3 4 2 3 2 2 2 
, 

4 1 4 " J 

COllllllelilla bellgJwlensis 1 3 4 2 2 3 2 
, 

2 2 
, 

3 1 ~4 
J J 

(ra/!tllla c1'lilldrica 3 2 4 2 ~ 2 2 2 2 2 2 2 4 2 ~ 6 6 J 

Pil,o~pontlll viridij70mm 1 ~ ~ 5 3 0 4 2 0 0 5 4 3 4 -I 41 ~ J J 

SolaulIlII il/col/U/l/ 4 2 4 3 2 3 - 2 4 1 4 4 5 
Tallacewl/I pa/'fheJli1111/ 3 4 5 3 4 2 2 4 ~ -I ·L 3 J 

T7lOlic//'un/ 

ril,I'llchocaIPJ"IJ 3 3 1 '5 3 4 2 5 
, 
J 

Direct matrix ranking of six multipurpose medicinal plant species 

h U h a ~ d. har II nlJ Ill ' . P ople in KT Zone use plants for various purpose 

on truction, forage, fire wood, and fodder. Of the total MP examined 

lh m were found to have uses other than medicinal va lue. Table 

dir ct matrix ranking where H abyssinica was ranked fir t, ~ II w d 
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n p. alcatus, respectuve ly. These were highl y ex pl it d p ie, rt i ul rI P 

11 alu and H. abyssinica for their timber 
I m "in f lh 'r 

th n their medicinal uses. 

Table 32. Direct matrix ranking of six medicinal plants with different use 
other than medicinal value (total score of fifteen informants) in the tud arca 

l't Croton Vemon ia P(/v(!tta Acacia HagclIla Podoc r s 
m(lcrosl(Jchyus amygdalina (lbyssillica ab),ssm;('a al1; SSI/I l('(/ {a/cams 

Firm tools 53 23 42 51 63 24 
Construct ion 60 3S 2.2 70 7 

Income 63 3S 17 51 68 72 
,.nl ration 
Charcoal 39 47 27 66 42 39 
FUll wood 26 51 24 60 47 4 

Fodder 17 36 31 34 30 2 

Totll 258 227 163 315 320 290 
Rink 4 1h Slh 61~ 2-d I" 3' d 

imi larl y, in priority ranking based on the extent of impact on MP re ur 

de forestation, agricultural expansion, and overgrazing were found to be the fir t three t p 

fa tors perceived as threats to medicinal plants in the study area (Table 33). hi cem 

a sociated with the high density of both human as well as the li ve t ck p pu lati n. 

Table 33. Priority ranking of factors perceived as threats to MP resources ba cd 
ontheir level of destructive effects 

Res~ondents (A-J} 
Factol'~ A B C D E f G H [ J Total Ptl'c t llf RAnk 

A, riculll.u·al 3 6 3 2 5 5 5 5 3 3 40 1 

expan~ion 

2e 4 4 3 2 2 ~ 

De on:station 1 3 6 4 4 6 6 6 4 4 4-t _I 1 

Firewood 6 :- 1 6 3 1 4 I I _9 1 

o 'er 2fazill~ 4 5 5 6 4 I 3 5 - 6 -' 
~ ~ 

0, r ha rve~tin ~ 1 3 3 4 6 .-
~ 3 2 3 

~ Ie : alues 1-6 were given: I is the least destructive threat and 
tl\ . 
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From the stud it was contioned that there are ,arious driving forces which lead I Ihe 

e or larion of the existing vegetation and the expansion of agriculture. Th e In lude 

lh division of a few existing grazing lands, woodlands as well as sleep slopp . ar 

ho tJOg MPs to ex-military returnees and youth. Furthermore W1culti vated communi . 

azing lands \-",ere found used for the establishment of infrastructures such as elemental) 

ools churches and mosques, cemetery, and farmer training centers. 

~ .. 7. Traditional medical practices and knowledge transfer 

orne healers were specialist in treating a particular ailment. Man acquired MP 

knowledge from their families or relatives (Figure 34). But few gained the Kno\ ledge 

lh rough contact with "spirit", yet few acquired through exchange, learning from others 

and through trial and error. Like any other indigenous commW1ities in Ethiopia, people in 

the study Zone giye Pliority for their health status. They say "'Fayiimat faduu wfmma 

IiIcii abbata'" that means ''health is better than a pen full of cattle.'" Most indigenous 

• ;i!ii'c 34. The healer" (woman in the middle) has already passed her knowled~ 10 

r~ daU2hter (right side). A woman collected various medidnal plant! from difTerml 

babilat and sharing her knowledge to a resear'(iler, assuted by her daupter 
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pi u ed to treat ailments like head ache abdominal pain , u h. 

iated with other diseases at their home level. They u me 

V" a inlegrijo lia, Allium sativum, Coriandrum salivlIm, £ucol p fU I hI/Ill . 

lamii olium. Rumex nepalensis, Ruta chalepensis. Verbena om inoli . rn n ltl 

m gdalina, Zingiber officinale and others, which are obtained at h u eh Id Ie r In 

the can be collected freely from neighbors. Many of the tudied H II ha\ m 

ommon knowledge on MPs of both human and livestock. However, ab ut % th 

tudied HHs have knowledge derived either from friends, relative r family , and th 

ha e knowledge on MPs in a similar way to some healers. They give medi ine reel 

person in need. Traditional healers transfer traditional medicinal kn ledge t th 

fami ly members whom they believe keeps the secrecy. 

urrently, modem medicine is becoming the first choice during an epi de f illn 

particularly among young people if not the cases have to do with ne n, 

breakage, and delivery. Traditional healers claimed that the health exten ina en t at 

kebele level instruct people not to use medicinal plants from healer . imilarl . r Ii 

teaching that associates the healers practice with witchery di c urage the u 

trad itional medicines. Again as y~ungsters progress in education the tend t u e m dem 
I 

m dicines. As a result, most young generation tends to use traditi nal plant m di in 

onl when I) during emergency cases before reaching health center , if th . la I-. 

h to purchase drugs from pharmacy, and 3) if modern medicati 11 fail t h I. 
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CHAPTER FIVE 

. 01 CUSSION, CONCLUSION, AND RECOMMENDATl 

.1 . DI U S10 

.1. 1. Crop species diversity 

The diversity of crop plants cultivated in KT was investigated in the urrent 

of92 different cultivated crop species with an average of 17.4 crop pe ie per f: rm l n 

\ ere reported . This result indicates that the crops were diverse though th r w 

difference among farmscapes and between farmlands within a farm cape. The multi- t r) 

groforestry systems, intercropping (e.g., co~fee shade tree crop , ro t plant . pul ,nd 

egetables), and cultivation of different annuals more than once in a year ga e ri e t the 

di ersity of crops in the study area. These pratics also enable farmer to pr du e m rt: 

ields from the small plot of farmland. Moreover, the farmscapes studied ere I at d at 

relative ly wide altitudinal range (1502-2669m asl). This has perhap pri ileged the 

rowth of diverse crop species. 

ultivating traditional crop landraces and maintaining high level f gencti an r p 

p cies diversity is critical for promoting stabilized production and ~ r minimi In ri" 

due to environmental changes (Eyasu Elias, 2003 ; Altieri and Ni h II , r p 

di er ity also has multiple u~e needs (Bellon, 1996) a well a th p t ntinl t nh n 

po llination services. One recent study (Ratnadass el at. , 2012) h \ cd th t with n 

in rea e in crop species richness, the severity of non-in ect-tran mit! 

di ea e will decrease. In addition, the higher diversity sy tern gl 

10\ r ones (Tilman et ai. , 2005). Furthermore, farmer in en t 
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m intain landraces that ensure the household food and in me e uri l 

I [ d [hat gro ing several genetically distinct varietie 

t a a risk-aversion strategy against crop fai lu re. Oi er dYln' an 

rent crops are also among many common adaptation mea ure I 

p . n!ln • 

hemachena and Hassan, 2008): That means crop diversificalion in ludin I I n r 

that tolerate drought perhaps encourage income generation and a el h Idi n 

hou eholds, both of which provide households with a financial buffer agai n I 

limatic events. 

hile over 100 plant species had been identified as food crops in Ethiop ia d\ ard 1 

I 91), Westphal (1975) had indicated that 94 crop species are gr wn ~ ith in th 

offee systems alone. Different workers have reported different number 

being used in Ethiopia. For example, Tesfaye Abebe et al. (20 I 0) and Berhanu Men h. 

(20 I 0) have reported 78 and 44 crop species, from Sidama homegardcn and A 

groecosystems, respectively. Hence, enset-based farming system of Ihe urrenl lu 

area supported larger crop plants diversity. This may depict the significan e fad plin 

the practice to non-enset farming areas in the country. 

The enset culture in Ethiopia is s~id to be polyculture where large number 

gr \ n along with trees (fruit and forest trees) and live tock rearin . In Ih urrcnl III } 

I roe t proportion of crop species. 70.6% (n == 66) wa re orcled fr m h m 

\\ hich was followed by crops described both from homegarden and r p Ii 

:: 18 and the least was recorded in the crop fi elds only, 10.1 % n = 

ho\ d that HGs harbored a total of 81 % (n== 76) of Ihe lLIdi d r p p 

. m de Asfaw (2002) reported 112 crop species (including non- ed i I' r 
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Ih h megardens as ~ell as crop fields of the outhern and uth\\ tm 

Ihi pia. Of the e 69 (62%) were recorded in HGs 26 2 % b th in It Ii I 

nd 17(15%) in fields only. This shows that although homegarden are limite 
In rc 

p porti on, they are key centers 9f in situ crop and other agr bi di cr it) n'" at i n. 

Hen e, their sustainability requires due attention. Some of the chara teri ti 

h m gard n in KT Zone include Ensete ventricosum, offea arabi ' I, Bra. i ' 1 Irin 1/ , 

C% ca ia esculenta, Persea Americana, Ocimum basilicum Arlemi 'i'] a ·in/hillm. 

mbopogon citrates, and Lippia adoensis. 

Farmers of the study area have developed crop diversity by traditi nal m th d . 

particularly through selecting adequate amount of propagules buying eed r m th 

nearby markets, and farmer to farmer seed exchange as described b Girma Bal ha and 

e ema Tanto (2008). This also calls for expert' s working with local farmer ,nd 

enhancing recognized local varieties conservation. 

'. 1.1.1. Dominant crops 

he diversity of the functions of the crops is significant in satisfying nutriti nal nc a 

\ ell as other income sources for the farm family. Therefore, farmland h uld nt in , t 

I a t minimal supplies of balanced diet as well as cash crop. 

urces of energy, while legumes supply proteins, and fruit a~d leaf egetablc 

, ellent sources of micronutrients . Overall, maintaining crop di er it en urc 

upplie for nutritionally balanced and healthy diets (Gad 2003). erea l \\ cr' 

o up nearly 50% of the total cultivated cropland in the current lUd or 'a . It 
II \\ . 

th trend of crop cultivation in Ethiopia where 73.4% f the t tal ull i\ al'd Itll1 \\ 

-I . Id upied by cereals (Alemayehu Seyoum el 01. 20 II. 11 u 
\ ilh 
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re I bing best adapted to Dega and Woyna Dega agroclimati z n 

rti n of the tudy Zone fall s under. 

Th mo t dominant cereal crop with the largest crop area hare 

"heat and maize. The .three cereals constituted 45.5% of the total ult i ated r p in In 

K Zone. But the study from Arsi highlands showed that wheat had th hi h t 
, 

p reentage of area share, followed by barley and tefT (Berhanu Menge ha. 

i pari ty could be related with the difference in agroclimate and the ulture 

ultivation. A large area share was given to teff in the current tud area that 

ttributed to its high market price and the hay utility (as a fodder a well a 

ouree since its hay is sold for mud house construction). Edilegna\ Wal tht I 

large area share is given to teff among cereals in Ethiopia. TefT doe n t requi re mll h 

moisture as well as labour force once weed killer is applied. Thu , mo t fa rm famil ic 

with large farmlaijd size and small labour force prefer to grow teff. Pre i 

al 0 drawn similar explanation on teff demand (Tsige-Yohanne Habt , I 

egechew Teshome, 2001 ; Berhanu Gebremedhin et ai. , 2009). 

The study Zone is a part of Hadiya-Kambatta Cereal and Ensel Li elih d n 111 

PR where wheat is the main crop sold for cash. Here, a Ii elih d refer t urn 

o vay in which households make ends meet from year to year and h \ th 

~ il to urvive) through difficult times (USAID FEWS NET pr je t and PP 

lh iopian Government, 2006). Thus, Ensete ventricosum - Trili um (I' riv/l11I r 

h d the largest crop area share, which constitutes more than 0% f th t tal 

h r in the Zone. Wheat, along with maize, is al 0 u ed a 

upplementi ng en set, mainly in Dega agroclimatic zones. The talk and I 3 \ . 
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n ma ize traw are among major items used for animal feed Irm 'm 

nto, 2008). Therefore , the crops' dominance i a ciated ith th ir . 

i ifica nce too. 

R t and tuber crops are the second largest crop functional group whi h in Iud cn '1 . 

rO am, and sweet potato. Enset is the most frequent root cr p in the tu 

Z mede Asfaw and Zerihun Woldu (1997) reported a similar ob er ati n fr m 

nd Gurage homegardens. Enset is the main cultural subsistence cr p be ide th r 

u e as discussed by Brandt et ai. , (1997) and Eyasu Elias (2003). n et c up ied % 

the total cultivated land in KT, whereas its total share over the whole untr 

lemayehu Seyoum et ai. , 2011). A study conducted in cereal farmin g tem 

utheaster Ethiopia by Berhanu Mengesha (2010) showed that about 0% f the in m 

of the agricultural production of the households comes from wheat pr du ti n. nli ke, 

en et based farm ing systems this system depends mainly on external agri ultural inpu 

inorganic fertilizers .and other chemicals). This has resulted in poor 

low production, including environmental problems and poverty. H we er. th 

ba ed farming system .of the study area forms a farmscape with a mo ai 

high crop diversity, which tend to minimize the environmental deteri rati n nn I d 

\ ith monocultura,l production systems. 

' ,1,1,2, Crop diversity amongfarmscapes 

In n et based agroecosystems of KT Zone crops like en et teIT, \ heat, and 

Ommon, However, due to some biophysical, socioeconomic and a r lim 

r p plants like ginger, taro and yam are not grown evenl am n lh ~ rrll 

d'ffi t IT-farm a li\ ili ' u hJ to market increased farmers tended to execute I ' eren , 
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in that they give little attention to on-farm acti itie . 

tri t d crop species either for subsistence or cash generati n. hi 

in Holegeba Zato of Kola agroclimatic zone. More than 50% f the 

in thi farmscape was occupied by maize, whereas more empha i wa gi cn 

jora, which is a major source of income for HHs. Ajora i a part In J 'r 

Li elihood Zone (one of the 41 rural livelihood zone of PR) kn wn ~ r it ,in r 

ulti ation (USAID FEWS NET project and DPPC of the Ethiopian emment, 

On the other hand, Mesafe farmscape had the highest crop species comp iti n 

hi farmscape shares the characteristic species of both highland and I 

oreover, farmers in this farmscape also have a good perception to adopt 

uch Malus species. Such adoption has also raised the crop diver ity f the fa rm ap . 

b iously, the introduction of relevant new crops and varieties increa e agr bi di 

in general (Gad, 2003). The highest average number of crop pecie in ~ 0 no 

agrees with the concept of a mid-altitudinal bulge in species richne Rahbek, 

Mid-elevations offer optimal environmental conditions, which fa r the r \\ h f 

different plant species (Hawkins and Diniz-Filho, 2004; Kluge el aI., 200 

tudy done in Southwest Ethiopian highlands indicated that plant pe i ri hn 

tended to show a pattern with an increase that peaks at around 2000m a . .I. ut th n t rt 

to decline and level off at higher altitudes above 2500 m (Desalegn Wana. -

ometric limits such as the bottom of a valley and the top of a m untain ma 

Ititudinal diversity pattern (Jetz and Rahbek, 2002). Thi phen men n i 

omain effect (MDE) , which suggested a hump-shaped altitudinal ri hn 

all ' th' ml -

ri d '. . t ard the enlf' r th ' ue to the IncreasIng overlap of species range 0 
ITIJ in. I 
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lh Iti ludinal ranges of species are limited by the patial c n Ir inl 

olwe ll and Lees, 2000) . 

. 1.1.3. Factor influencing crop species diversify 

Ititude had a negative correlation with crop species number, alth u h it h 

orrelation with beta diversity (Figure 14). Similarly, a decrea e in plant p ie 

\ ith increasing altitude was reported from the study on Javane e h me ard n 

( oemarwoto and Conway, 1991). The slope of the farmland ha negati cl innuen c 

the crop species richness where crop species number decreased acr 

ould be associated with the maturity and fertility of so il. on equentl , 

in ra e, the so il s decrease in their fertility and hence tend t upp rt r ~ \\ 'rnni 

rops than the annuals. 

The number of crop species increased with increase in distance from a market and 

d reased with increase of access to the market. For instance, farm cap r III 31 nn 

jora were at close access to the market that had lower number of crop pe ie th n th 
\ 

erage (Table 8). This could be ~ttributed to either the farmers focu on the pr du ti n 

of fe~ marketable crops or they concentrated on some off-farm acti itie u h a tradin . 

Thi finding is in agreement with preceding studies (Jensen 19 

Maa , 2004; Tesfaye Abebe et al. , 2006). 

fa rm ize increases, the species richness boosted accordingl . "arm r \\ ilh 

ann had large TLU and adequate labour force (Table 5). Thi , in turn. 

oPPOrtunity to grow a large number of crop species valuable a ~ d. dd·r. n in 111' 

. I' k d 'th neration. Similarly, larger farms were reported to be In e \ I 
1\' it 

ithin a we ll as among crops in Ethiopian highlands (Senin ef 0/ .. 
. Th nUI11 ' r I 
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Ii , to k ign ificantly influenced crop species richne \ hi h uld 
\ \ I h 

lh need of livestock owners to grow diverse fodder specie and th r 
In 

din nutrient to the agroecosystem and maintaining it u tainabi lit . 

Integration i a major agricultural activity in the highland f nu 

br medhin et aI., 2006; CBDC~ 2009). Growing diver e crop an un ti n 

o eed to livestock, in addition to providing primarily the human need. Li e t k in turn 

n pro ide enriching nutrient to farms (Kaihura and St cking, 200 . \\ hi II \\ u 

po itive interaction between crop species and the livestock. Thu Ii e t k n nhan 

the 0 erall agricultural systems, food production and income of man armer a r 

frica (Gad, 2003) . 

. 1.2. Diversity and distribution of enset landraces in KT Zone 

.1.2. 1. Diversity of enset landraces 

lthough folk botanical nomenclature is not guided by a set of written rule . there or' 

prominent similarities in the way that plants are named by indigen u pe pic ar un th ' 

, orld as described by. Martin (1995). The classification of enset varietie int male and 

fe male based on certain farmer based characterizing qualitie uch a fiber qualit n 

rought tolerance is in agreement with traditional knowledge fr m B n a man' 

ha e and Fassil Kebebew, 2006) and Kaffa Shaka (Almaz Nega h, Ih i I11 t 

ho either independent development of similar cultures or the difTu i n f ultur 

th fo r the management of agrobiodiversity over year. The I al pe pi . main I \\ l11'n 

pro id great care and treatment to female landrace becau e 
r . 

u ptib le to drouaht pest and bacterial wilt 2). Th o , 
ar ar l 

fI r the household con umpti 
ir 
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U t ar ta ty and have high price. Thi agree with e rli r tud 

nakech Woldetensaye, 1997). 

n n . In · (hi 

rmer of the study area tend to sustain diverse range of en et landra e n th If 

.rrnlands for the landraces could vary in their uses. This agree 

lia (L003) from Ethiopia. The most frequently dominant en et t pc 

I ndraces. Similar observation was reported from Sidama by Bizuayehu 

Th dominance of male enset landraces such as Sisqe//a, Dirbo and i 'hira a r 

tudied agroclimatic zones may be associated with the ability of landra 

onditions, low preference by wild pest animals and low susceptibility t di ea 

the ir uses both for human and livestock. Zippel (2005) also stated that farmer in thi pi 

ah ays grow some less favoured landraces that withstand severe weather ndi ti n , 

u 

ore than 3 decades ago, Taye Bezuneh and Asrat Feleke (1966) rep rted 70 landra e 

of enset from the whole Ethiopia. Our finding showed III enset land race , \ hi h i n 

of the highest records d<;lcumented so far. Such deviation could be attributed due t th 

olution of landraces or the method of sampling or both. Other pre i 1I 

landrace diversity in the country include, 78 from Ari (Shigeta, 19 0 , 

~ orku Nida, 1996), 65 from Kaffa Shaka (Almaz Negash 2001 , 5 fr m 

'9 from Hadiya (Admasu Tsegaye, 2002), 42 from Sidama (Te fa e 

6 from Basketo, 70 from Kafa (Feleke Woldeyes, 20 II) 105 fr m 

n n ' t 

hara and Mulugeta Diro, 2012), and a list of 110 different en et name fr m W I it. 

fa le Alemu and Sandford, 1993). 
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th 

m an number of en set landraces identified at farm Ie I in the pr 

rre ponding figure from Sidama (Tesfaye Abebe el al. 

( bura hara and Mulugeta Diro, 2012) was 6 and 7.4 re pe Ii el 

nt tu } I 

ho\ ed that the highest number of named landraces per homegarden wa 

i ho and the lowest was zero at Holegeba Zato. The equi 

\\a 24 and 2 , respectively (Bizuayehu Tesfaye, 2008). Thi h w that rm 

Iud area maintain fairly considerable number of en set land race at indi idual arml n 

I el. 

The deviation of enset landrace richness from the previous ludie rna b du t th 

nature of the agroclimate where 92% of study area comprises midland and highl nd , and 

uitable fo r enset cultivation. Additionally, the study Zone i b rdered b \ In ill . 

Hadiya, and Dawro Zones. The improved infrastructure might have all \ d the tran p rt 

of prouts over long distances. This might have enabled the local pe pi t ex h ng 

landraces. The exchange of enset landraces from the neighboring ethni 

\ olaita Hadiya, Gurage, and Sidama probably makes the area to be ne f th n h I in 

n et landrace diversity in Ethiopia. Enset landraces are exchanged mo tl at 

(one-year-old suckers) since it i~ more portable to transport or if the di tan 

Iran ported is close, the user takes mother corm pieces through famil rdati n 

ri nd hip even from distant places. 

Th imi larity in enset landrace names among different en et culli lin Ihni 

SO h .' \ ith r "ith ul Ii ,h t ut em Ethiopia is shown in Table 34. The similanty In name 

mOdi fica tion may indicate the landrace exchange between difTerent ethni 

change was reported from Sidama by Bizua 
, nd I u 
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Table 34. Number of en set landraces maintained by variou ethnic 

uthern Ethiopia and their similarity to those in the present study 

o of No of Examples 
landraces similarity in 
examined landrace name 

names 

H di a 59 26 Bedadeda, disho, 
Oniya, Unjamo, 
Zobra, woshame 'a 

\ olaila 55 19 Agiiniia, Alagena, 
Arrkiia, Bedadiya, 
Suiitiia, Tuzuma, 
se ara 

idama 52 7 Ado, Gena, Astara 
Wanikore, argicha 

idama 79 8 Agana, Tororo 

54 7 Amarat, Astara, Amareeta, Astra, 
Baddadet, Marya, badade, Marya, 
Sa ara sabara 

gr up' 

I W land races can also be obtained through trade (Zippel , 2005), Furtherm re, th 

r 

tratified sampling method that involved different agroclimatic zone a ell a diffi r"nt 

\, alth categories probably has contributed to the high landrace di er it re rd th 

urrent study. 

Thi urvey can offer information about the level of existing en et landra 

th ir di tr ibution in KT Zone. It also may serve as a baseline dala I all \\ m 
\ 

future genetic erosion, However, further study on morphological a ell a m ular 

I (u ing molecular techniques) is needed to attain better in i ht int th 

\ rial ion among landraces. A molecular technique involve Iud ing th 

u in molecu lar markers (e.g., Amplified Fragment Length 

to a ess genetic relationships among enset land race , identifi 

n 11 0 the election of germplasm for effective con er ati n f 
ur 
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Iud area differs both in th~ number and type of landra ea r Ih 

I. ne . armer in lowland areas mostly cultivate land race I leranl I dr u hI n 

. However, in highland areas highly diverse en et landrace er r I Ii\- I \\1 C 

re are grown. This fi nding is in agreement with the work of 

7) in Eth iopia. Since highlanders grow diverse enset landrace , the u 

\' rio ll enset products or the products of enset-cereal mix. Thi ma h \\ Ih 

m inlenance of enset diversity through use. 

Th density of enset in lowland areas was higher than in highland area . The naIT \\ 

ping of en set in a small area of the garden, and preferring to grow very limited nu m r 
I 

of en et landraces (res istant to drought and diseases) seems a mean f pin wilh 

un ertain environmental conditions. It was explained by Admasu T ega e and Iruik. 

002) that in a relatively dense enset plantation the leaf canopy con er e il m i IUr . 

! 

uppresses weed growth and reduces organic matter decomposition b redu ing il 

I mperature besides full use of the land. 

'.1.- .2. Uses of en set 

er the course of time, indigeno,us people in and around the stud area had m d en I 

P duction a part of their life activity. It is a food to humans, fodder t attle, m di in ' I 

human and li vestock, a source of income, a source of useful material 

m ieves), material for construction, ornamental crop around the h me arden. nnd il 

bilit to reduce so il erosion are some of the important u e f en I. 
th' . 

l 

H n e en et is everything to th~m. They describe thi in their pr er 

. . ' d leo h of en et arc n ' \ 'r e I assaha lamenoba" meanmg family Issues an C 0 
·d 

hould be always refreshed and considered as something ne\ . 
Ith u h 
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d often anyone never losses interest to eating it. Thi h 

hm nt of the indigenous people to enset plant. En et al ha I nd 
ITt· 

n iderable drought conditions, once established. According t 

during environmental hazards and famine, enset can be harve ted nd n um 

or it i fully mature, though the quality of food may be poor. The e qualilic 

pi nt al lowed enset growing regions to suffer less during famine period in the p t. 

n I fa rmers were aware of the variation among different landrace ba cd n Ih ir n 

u , The multidimensional preference ranking analysis al 0 depicted Ihal landr. 

re ognized as "female" are having the best qualities for making bulla and ami h , nd 

thei r kocho is tasty to eat. They also ferment early and can be proce ed and fecd I ithin 

one week's time (especially by the poor families). However, landrace rec gnilcd 

m I have more yield and produce better quality fiber. They are al I lerant I 

rought/disease and preferred as animal feed . 

\ enty one enset landraces were identified as medicinally helpful in treatin human n 

Ii e tock ailments such as bone fracture, among other ailment , . a u · Ii 

id ntified 7 medicinal landraces from Woilata. Similarly Adma U T c a 'e -

r p rted 3 medicinal landraces from Kaffa-Shaka Zone and 12 medi inal landra e r m 

H di a Zones. In another study conducted in Gurage (Worku Nida I . I I mcdi inal 

, ri tie were identified for their medicinal values. This reflect n lh kn \\ I ,'th I 

I f ( f ' l ard Ihe eli 'n! op e 0 KT Zone had developed over the course 0 time 

I plo itat ion of the diverse enset landraces for the various purp e, 

I d' u Ie On mineral nutrients confirmed that enset 
rich in al ium. m n' lUI I. 

ium , and iron, The concentration of calcium i 6, 100 - .1 II I , n r. II .j thl 
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alew Debebe, 2006). Similar study showed that en et pr du 

I ium, and are free of heavy metals (Cd and Pb) (Minale he a 

p umably the high calcium content, common among certain en et t pe . mu ( 

u Ii that contributes to the preference of enset in healing fractured b ne . urth 
I 

hemical substance called phenylphenalenone, which has antitum ur, an tib 

h in 

rm re , 

( rial , 

n maticidic and antifungal activity has been reported from orne en et landra 

(Holscher and Schneider, 1998). This indicates that more has to be done n th anal ' i 

of nutrient contents as well as bioactive ingredients of various landrace that ma hlp ~ r 

the development of food quality as well as modern medicinal treatment. 

". 1.2.3. Enset landraces diversity and determinants acrossfarmscape ' 

Our finding shows that there was higher dissimilarity in enset landrace am n th 
I . 

fa rmscapes, which indicates uneven distribution of en set land races (Table 17 . Thi uld 

be assoc iated with the extent to which enset is used as a staple crop and the t leran 

di ease and drought. Furthermore, there was high diversity of enset in Dega agr limati 

areas (e.g., Ancha Sadicho and Hobichaqa) where enset serves as the main taple r p. 

But low diversity was recorded from Kola areas (e.g., farmscapes in Holegeba Zst nd 

o arne) where cereals, root and tuber crops prevail and enset remain 

\ e tphal (1975) claimed that the extent to which people depend on the en t 

mong enset farming systems in Ethiopia, is based .upon environmental , a r 

cul tura l cri teri a. Enset varies in its use from being the main taple r p t 

that is consumed during famine periods (Million Tadesse et aI. , 200 

Te faye and Ludders (2003) stated that unequal distribution and abundan 

I nd races reflects their relative importance to farmers. 
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In ur finding en set land race diversity was highly influenced b ele ati n. I h 

ni l nt with study in Sidama (Bizuayehu Tesfaye and Uidder , _ rhi ul 

U to r latively optimum temperature and moisture (see Fig. 4 a \ ell 
( 

il in highland areas. For optimum growth, enset plant require an 

in all of I 100-1500 mm, and a mean temperature of 16-20° Ta e Be.wn 

F i e 1966). They also described that E. ventricosum Occur at altitude fr m 

100m as l, but scattered at lower altitude areas. Enset grow well in m . I I , rt i I n 

\\ II-drained soi l types (PH 5.6 to 7.3). 

ur result shows an increase in enset landrace diversity with increa e in the 

market. This could be related to the benefit that the local people gain b elling ari u 

n et products including enset leaves to urban areas. The finding nlra I wilh Ih 

h othesis that associates market isolation with higher levels of crop di er il n 

Du en and Taylor, 2005; Winters et aI., 2006b). But other tudie rep rted Ihat 

ulti ating in close proximity to major market centers maintain relativel high Ie el 

rep di versity (perales et aI., 2003; Sthapit and Shrestha, 2006). Bul en CI div r il 

e rea es with increase in exogenous income (e.g., trading). Thi !indin 

vi lh the report by Brandt et al. (1997) from Ethiopia. Enset culti alion i 

in e ant labour seeking activity. Any interruption in enset growing aCli iIi 

i production including the diversity. Another worker also affirmed Ihal 

In ome could contribute to significant losses in crop genetic re our e n, . II 

\\ hown that the growing prevalence of exogenous income undennin d th 

o maize genetic ~iversity in Mexico (Fitting, :20Q6). Van Du e.n and Ta I r -

d that households located in communities where a 

i ultural tasks are performed by hired labour tend t? planl fe\ er r p \ ari >Ii ' . 
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a remarkable correlation between on-farm di ve r it 

HH haracteri stics of the better off (Table 14). Wealthy farme 

I ndrace which is in accord with an earlier finding in south we tern lh i pi 

ega h and iehof, 2004). This could be attributed to the p 

I ndholding. They also have an aptitude to manage environmental ri k that might fTc I 

n et production as described by Isakson (2007). That means the statu f the c HII I 

maintain the sanitary measures as a means to control enset disease plu meth du d I 

protect enset pests might be significantly higher. 

'. 1.3 . Agroforestry species diversity and composition 

' .1.3.1. Diversity and density of agroforestry tree and shrub species 

total of 211 agroforestry tree and shrub species were identified from KT Z ne. ut 

thi 25 species were edible trees ~nd shrubs. The figure presented here exceed pre i u 

reports in Ethiopia: 120 species from Sidama (Tesfaye Abebe, 2005); 70 pe ie fr m 

r i egelle (Motuma Tolera et ai., 2008); 20 species from Northern Well Yi ardu 

ulatu , 2005); 60 species from Tigray agroecosystems (Kiros Hadegu I 01. , 

o woody tree and shrub species.' from Arsi highlands (Berhanu Menge ha 

mean number of tree and shrub species at farm level was 20 which i con i tent \ ilh Ih 

fi nding of Tesfaye Abebe (2005). 

m of the facto rs which might have contributed to the v di\ ; it in th' 

. 
ud area include, the traditional practice of the people to establi h tree n farml an . 

round homesteads, crop field margins, in woodlots and in area inapl ~ r ulti \ Ii n. 

Mer e Cr the presence of remnant forest species on the farml and. \ ill in 
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p 

ul ' pec ie , upport provided by exten ion agent nd th lik 

Iti tudina l range of the study area could contribute to the wo d pc ic div 

of di erse tree and shrub, species provide a wide variety f di fI rent u c 

n ironmmtalleco logical (e.g., increase soil fertility and prevent wi nd Cr i n 

i conomic (e.g., they are sources of food, fodder, medicine and firc\\ 

ppendix IV) . These uses of woody species could contribute to the di er ifi ati n 

Ir / hrub as described by Menfese Tadesse (20 I 0). 

Ho\ e er, woody species were unevenly distributed across the fa rm ape . \ n 

rm capes from the same agroclimatic zones, for instance H/Zato and j ra ha lh 
. . ~ . ' 

10\ e t and the hi ghest woody species record, respectively. The pecie ri hne in Aj ra 

n be explained by the proximity of old forest patches as well a the urren 

r mnant forest tree species on the crop fields is in accord with an earlier tud I, 

1997). He stated that species richness in an area may be determined b the pc ic 

ai lable at a larger scale, the proximity of forests , old-fields and the ne uil d-up or 0 . 

n lh other hand, the least species number in H/Zato seem t be duc t a nurr \\ I dOg' 

of al titude (1729-1769m asl) as well as the aridity of the environment, with m tl and I 

il that harbour few species including, acacia and other seasonal pecie , hcreo J fa 

h red vertisol which is rich in nutrient and can retain moisture. In additi n. ther w r' 

o r t\: enty locally rare species t~at were recorded from a single farm f dif erent tud 

rm capes e.g., Securidaca longipedunculata. Their rarity may be a 

ploitation due to their economic significance to the local people. 

iated \ ilh vcr 

thi pin 'rh nu 
tudie In southwestern Uganda (Boffa et ai. , 2005) and in 

ha 20 I 0) showed that 69% and 23 % of woody pecie n a ri uhur I I n u' 
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\oli , r pecti ely. However, most of the in e tigat d w 

85%), of which 35% are cultivated . Thi ma indi t h Ithl r 

mint nance of ecologically adapted local spec ie although the urr nt Ir nd in Itn ' I 

lh d minance of the exotic species like eucalyptus. 

h land use type most common for establishing woody specie in ur tud) w Ih 

homegarden. Similar observations were reported by Motuma Tolera et al. 

uth central highlands of Ethiopia. Homegarden agrofore try tree e tabli hm nt 

ociated with ease of management. This includes keeping farmland fr m the tl k 

~ ild animal pests, protection from thievery, getting benefit from ari u ervi e in th 

10 pr xill1ily (e.g., shade for human and li vestock) a quiri l1J fI uu 'r t 

of co llection of firewood. HOs contained high diversity of tree and hrub in ludin th 

patial arrangement of these components (Mergen, 1987). In the urrcnt tu ) 

homegardens hosted some rare tree species which are totally absent in the adja cnt I al 

\ oody patches of the study area . such as Ch.ionanthus mildbraedii. Thi h w th 

knowledge of indigenous people in selective maintenance and e perimen tati n 

aluable biodiversity and the sign.ificance of homegarden in the pr rv ti n 

agr biod iversity. The previous study on the homegarden upp rt thi findin 

and · zaguirre, 2002) . 

Homegardens of the study area belong to the agrosil vopa t ) t'm thelt 

ombine agronomic crops with trees/shrubs on the same unit f land III ant r 'tl 'r-

u lai ned production of annual crops, fodder for livestock and \ d. n 

th boundary of farmlands was the second common practice b erv d in lh rt:J 

Ho\ e er Lal isa Alemayehu (2010) reported that boundary tre gr \\ in t 
,th' ll1 I 
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mm n In Menagesha Suba. The disparity could be lin ked \ ith th n tur ' 

ie traditional practice, and agroclimate of the tud area . 

111 den ity of woody species per hectare ranged from II t 3828 with an av rn c 

indi idua l per hectare. This finding deviates from the pre i u 

indi iduals/ha in North Wello (Yigardu Mulatu, 2005), 475 indi idual 

r p rt 

r m 

f 

f I 

id m 

e fa e Abebe, 2005), 1053 ± 114 individuals from old farm in H ndura Paul i ' 1 0/ 

005) and 85 individualslha from Kerala (Peyre et aI. , 2006). Unlike a tud 

bebe (2005) in Sidama where the coffee plant require relativelv m re had tr 

urrent study showed lower tree density that could be due to the fact that the 

ha dominant cereal and enset cultivation that require low shade tree. dditi n II, th 

lUdy areas also vary in agrocIimatic conditions. Yet, the curre~t tree den it i hi h'r 

than the report from the northern Ethiopia (Wello), Unlike Wello, the tree den it 10 

Zone may be attributed to the agroforesty practice in enset farmin g tern that im h 

mu lt ip le trees species, among other factors. Moreover the tree den it 

d crease in wealth status, that means poors grow densier tree to c mpen te ~ r th I nd 

arcity and to gain econo'mic benefit. 
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.1 3. . Varia tion in the composition of agrofore ·try pe i . lin n (lrm. I 

Ith ugh orne trees like Eucalyptus spp and C. macro 'Iachyu are mm n t m 1 

f; rm ape. Other species like Combretum mofle are I cat d in 011 agr ' Iimall 

onl whereas tree species like Buddelja polystachya are re tricted t upper hi ,hi n 

r a . These variations reveal ecological adaptations of the pe ie t p ni ul r 

agroecological areas. The highest beta diversity (36%) was recorded between H 

nd HJZato, which were situated at elevation >2300m asl and < 1800m a I, re pc ti 

The large altitudinal difference (1502 to 2669 m a.s.l.) of the farm cape an e pi in th 

di imilarity in the composition of natural vegetation in thi tud . It e m th t 

levational difference along with climatic factors , soil type and tree gro ing pre ti 

the people could influence the beta diversity of the study area. The pattern in ~-di e 

re to a great extent associated with environmental heterogeneity (topographic gradient. 

and so il nutrients) and anthropogenic disturbances (Mwavu, 2007). Furtherm re lim t , 

differences in landscape context, including various habitat and land u e type nd 

different species pools were found to cause beta diversity (Gabriel el aJ. 2006 . 

-.1.3.3. Population structure and socio-economic imporlance of 'orne 1\1 od ,'f 

he inverted J-shaped frequency distribution was exhibited by Eucal ptu arnaldlll 11 i. 

It had the highest IVI and its density (>95% of the individual wa di lri ut d . 
DBH of2 and 40 cm (Figure 25b). Other frequency distributions indi ate crtain impa I 

uring one or several phases of their life cycles a a re ult r cl Ii, Ull in 

irable sizes of trees for different purposes, e.g., pole f~el d and Icarin 

. I d b U ,\- r" 'r r m t 
I U ture or a combination of these factors as explaine pre 
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I , 1994; Getachew Tesfaye et ai. , 2002' Feyera enbeta and m'll 

ut th ri a limitation in our work with regards to populati n tru ture n 

ve large number of individuals of different specie w uld ha e b cn rc uirc 

IUd . Moreover, the regeneration ecology of the valuable w pc 

rar indigenou spec ies of the agroecosystems hould b d ne t r a h n th 

onclu ion about the population structure of the woody specie in the Iud Z n . 

\ ood species examined in this study provide ocioe on ml ben Ii r th 

ommunities. Among the total examined woody species 9% of them are u cd \\ il 

dibles whereas 25% (n = 46 species) are useful fodder for live tock e ppcndi 

They also provide valuable ecosystem services such as soil erosion c ntr I and impr in 

oil fertility (supporting servces), educational and recreational (cultural ,~ d and u I 

provision), sources of pollination, and carbon sequestration (regulating er i e I h' 

fo llowing part summarizes three woody species that are with hi gh IVI in K L n '. 

Cordia africana Lam is a fast-growing tree, grown mainly scattered in the r p Ii I an 
r 

boundary tree in the study area for various purposes. In the current Iud rca th . tr 

highly valued for its timber and for making various household and farm t n 

haped easily into different forms. C. africana is the source of bee ~ ra c, it Ie 

lin r maintain soi l moisture, and add soil fertility and it fruit ar cat n hill r 'n, 

n it wood is so ld to generate income, Similar explanation ha e b cn d n d nth ' 

onomic significance of C. africana by different auth r 

be, 2005 ; Demel Teketay et al. , 20 I 0; Habtamu Hailu and A fa II . 
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rOIOll macrostachyus Del. is grown as a scattered and b undar tre n rm 

p field margins with its demand for uses such a Our 

\ er are used for bee keeping, source of farm tool and pro ide 

urrentl some farmers use its leaf to produce compost ince it ha lar 

high nutrient recycling potential to improve the soil fertility . The indi gen u 

it ap, leaves, roots and bark as a remedy for the treatment of ari u ilm nt u h 

hemorrhoid, wounds, snake bite, ascariasis, and diarrhea (see Appendi II . It i 

the characteristic species in Woyna Dega and Kola agroclimatic area r the tud L n 

\ here it forms the Croton macrostachyus- Combretum mo/le communit Iyp . n) 

other workers also reviewed the socioeconomic role of . macro ·ta h) u , in ludin 

medicinal uses and ecological values (Young, 1997). 

I 

Eucalyptus: the dominant tree species with the highest IVI in thi tud II '/(11 

camandulensis . This could be due to its abundance and wide range f il 

adaptation, including successful regeneration and lower preference b herbi re \ ithin 

the existing environmental circumstances. However, E. globulu ' wa the I p indi I r 

I 

pecies which formed Arundinaria alpina- Eucalyptus globulu mmunil) I)P 

highland areas of the study area. Eucalyptus was encountered from 88% the am lin l 

ite (HHs) but Tesfaye Abebe (2005) from Sidama and Berhanu Menge ha 

r i reported that 95% and 63 % of the study HHs planted eucal plU . 

ould be attributed to the av&ilability of alternative wo d pe I • 

onditions of the areas, and the AF practices in the study Zone. 

I · . d '1 fa I gr \\lh n th' hi h ' u a pts the first among agroforestry tree species ue to I 

anomie benefits . Other studies also showed that the rna imum re p 'r u rit'n n 

\\ r gi en to eucalypts (Berhan~ Kidane el af. , 2006 ' Berhanu 
il 
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I .. 20 I 0; Habtamu Hailu and Asfaw, 20 II ). Man auth r 
h · 

nomic ignificance of eucalyptu (elam ihun Kid nu ' I 11 . 2 Jir In 

indaba 2006 ; Edwards, 2010; Zerihun Kebebew and Gezehagn 

h benefit gained from eucalyptus forced its integration int tr . r p pr 

terns despite a view that the practice unfavorably affect undergr wth pi nt pc 

elamyihun Kidanu et al. , 2004). Despite the potential for eucal ptu t impr v 

Ii elihoods in northern Ethiopia in 1997, the regional government f Tigra im 

ban on eucalyptus tree planting on farmlands, to reserve producti e farm land 

production. But private planting of eucalyptus on communit a teland nd t · p 

hill ides as well as community woodlots was promoted (Jagg rand P nd r. _ 

imi larl y, the people of KT Zone valued enset plantation 0 that euca lypt nn 

from growing with enset, which may signal their knowledge on the ide eITe t f th 

tree. Therefore, careful analysis of the community needs and cauti u ma.t hin ' th 

potential site are , critical prerequisites for the promotion of on-farm tree planlin 

reported before (Demel Teketay, 2000). In general, because .of it fa t r wth n 

adaptation to varied agroc\imatic zones, people planted eucalyptu a a r p v n In 

rop fields of the study zone .However, it seems appropriate t empi I mana l:m ' l1\ 

ract ices that are beneficiary to the indigenous people without harmin 

5. /. 3.4. Determinants of agroforestry species diversity 

ludie showed that the regional patterns of specie richne ar a r ull 

int rrelating factors , such as environmental variables, regi nal pe ic I. mphi 

r a regional species dynamics, competition plant pr 
'\ IUl i 11 

d elopment and human activity (Woodward, 1988' Zobel I 97: riddl' 
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In th urrent study, the woody species richness increa d with in 

greement wi th previous workers (Pattanayak et af. 2002 ; 

F ntahun Mengistu, 2008). This could be associated with the pre en 

t P lopes, marshy areas and riversides that require certain wo d 

. th t i 10 

\\ t r management acti vity. The slope influences the di tributi n r indil idu I plun! n 

ommllni ties by indi rectly regulating the distribution of moi lure nut rient un lhr u It 

the influence of micro-climatic conditions in the site (Parker and Bendi , I 

shown from ordination output Arundinaria a/pina-Eucalyptus globulu ' mmun il 

\ as found to be highly influenced by elevation. Elevation is a comple en Ir nm nt I 

factor influencing the distribution patterns of plant species (Zhao and Fan . 20 . In th 

urrent study, Dega agroclirnatic area hosted lesser number of woody pe ie than th r 

area . Hence, elevation influences both species richness and abllndan ntl ) 

(Hoogerbrugge and Fresco, 1993; Fentahun Mengistu, 2008). 

orne of the factors that may influence species number along altitude in lude liml ti 

factors mainly rainfall and temperature; temperature decreases with increa in Ititu 

\ hile rainfall increases non-linearly with altitu~e in the tropics and affe t the abund n 

and diversity of species (Brown and Lomolino, 1998). The dec rea e in pe ie ri hl1l': 

higher elevations may be due to the decrease in temperature (Rahbek, 

fa tor which was thought to affect the pattern of pec ie di er it) 

rad ient is the effect of area. Area within an elevational band ma ha 

On pecies richness patterns along elevational gradient e en h n a 

th r 

n ' altitudIna l 

nd standardized sampling is used (Romdal and Grytnes 2007). the altitud . in 

th tota l area decreases towards t~e top of altitude. Thi mall area ·fli t 1\ ilh In 'J 111 
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n f habitats at higher altitude would re ult in I \ r nurn r 

upp r nd of the gradient (Lomolino, 200 1). 

ur re ult showed that with increasing areas of woodlot, the numb r tr 

in rea ed that agrees with Tesfaye Abebe (2005). Thi i linked I the 

the mall scale woodlots were situated in areas where small patche Id 

10 aled. Additionally, the regeneration and secondary succes ion in mature w dl 

the adoption of some woody species can contribute to the tree specie ri hne . 

Furthe rmore, with increasing wealth status of the HHs the tree and hru pe 

richness increased, which is consistent with the study in the central highland thi pi 

Lali sa Alemayehu, 2010). This could be due to the presence of large farm land 

the available labour force among the wealth classes. The labour fore m an m n p r 

HH) positively influenced the woody species richness. This mean that h u ch Id with 

large labour force invest their time for tree establishment and management tivit n 

h nee have diverse woody species. Previous studies reported 

I 95' Pattanayak et aI. , 2002; Ali, 2005). Likewise, studies ho\ ed that th num r 

p ople who contribute to farm work are significant variable in determining th ad pti n 

o tree growing (Badege Bishaw, 1993 ; Thangataa and Ala alapatib. 

F rm land size has negatively and significantly influenced the den it f tre . \\ hi h i 

on i tent with some studies (Biggelaar and Gold., 1996' Degrande ( 0/ . . 

, 

M ngi tu 2008; Muneer, 2008; Kumar, 2011). This mi ght be t rnpen at 0 th 0 ma ll 

rmland size, particularly among economically poor farmer. M re vor. th 0 f1 nn I I ' 

reported as a significant det~rminant in the adoption of agr fI r 
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Holm, 2007 ; Zenebe Gebreegziabher et aI. , 20 I 0). imilarl Id r rml n h m n; 

pecies richness which is consistent with the pre i u ran '1 II, 

o 6; Motuma Tolera et al., 2008) that might be linked with the I ng t rm 

perience and history of trialing with different valuable pe ie. urtherm r . It i 

lieved that experience decreases the uncertainty as oc iated ith an in 

unpredictable returns when adopting on-farm tree planting (Pananayak I al., 

-.1.4. Plant uses in agroecosystems 

' ./ .4.1. The diversity a/medicinal plant species and indigenous knowleel e 

tota l of 170 MP species were examined in the current tudy. ut r th e I 

were endemic, which calls for the enhancement of the con ervati n 

through use. Older people knew more MPs than young people and th kn \ led ut 

Ps declined with increase in eductation. This result is in accord \ ith carli 

(Debela Hunde et ai. , 2006; Tesfaye Awas and Sebsebe Demi ew 2009 . hi rna I 

depict the occurrence of quick loss of ethnobotanical knowledge a the ung en rati n 

attends school, and become accustomed with modem health ervice , in ludin th 

teachings of health extension agents who discourage traditional medicinal u e . 

edicinal plant knowledge in the study area is mainly passed through ram il r I ti n li k 

rywhere else in Ethiopia as described by prev ious cholar I . 

009. ocial re lations (friendship, neighborhood etc.) al a i ted in th di u i n 

plant knowledge. On the other hand, there are few who claimed t ha c in d th 'ir lonl 

11 knowledge from the ghosts. These people are re erved in hnrin th ir kn \\ I·d . 

'th b k' ennnl. ' \ >nth u h Ih' 
\ I others, and doing so will be considered like rea 109 a 
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I p ople realize particular MPs used by a kno n healer m n 

u ing it. Because of the widely held belief that MP' are 

lone, use by other ordinary people will result in the 10 fi u h 

tab 0 may assist for the conservation of MP specie ince tab and ial r tn 

e to limit MP harvesting (Trivedi, 2009). 

ledicial plants and ailments treated 

he ICF val ues ranged from 0.65 to 0.95, which probably indicate that MP 

kept in a less secretive way or ailments among the society were wide pre d. I F i 

good measure of assessing efficacy of MPs for categorical di ea e in the nte th . 

local community. MPs supposed to be effective for a certain categ r di a 

treatment will have high ICF. Large proportions of disease categorie 

by high ICF value (ICF >0.85), for instance, ailments with th e highe t I \ er' 

emaciation, trypsis and head ache with ICF values, 0.95, 0.93 and O. ppendi;.. II . 

re pectively, which may indicate the prevalence of disease. Am ng the MP u d 

gainst human ailments, the highest proportions were used to treat abd minal mpl Int 

16%), fo llowed by lung and skin related problems ( 11 % ea h , Ii r an I. in ' 

problems (10%), and 6% is used to treat I.ivestock diseases called anthr ' . la k I 

trypsis (Appendix VII). Intestinal, parasites and black leg were the e nd and thl: urth 

among the ten top diseases of human and livestock, respecti el in the 

Haith Office, 20 11 ; Zonal Agriculture Office, 20 I 1). Thi rna h \\ lh' tm III n I 

no ledge of the MPs and their management in the area i related t th 

th ailment type. 
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\Icdicinal plant parts used to treat ailments 

er the most frequently used ethnomedicinal plant 

nd tree . The highest proportion' of MP species wa harve ted ~ r th ir I a\ 

pra ti e was reported from other ethnic groups in Ethiopia Hail Yin J'r ' I ul , 

e faye Hailemariam et aI. , 2009; Mirutse Giday et at , 2010. The prc rcn 

to other plant parts seems profitable from conservation point of vie\ Ic 

rna not cause the death of a plant. Leaf harvesting is ann-de Iru livc 

imilarly, the ease of preparation and the presence of more bioacti e in r di nt in th' 

leaf probably made it worthy (Bhattarai et al., 2006). 

' .1.4.2. Medicinal plants processing and administration methods 

The current finding showed that the largest proportion of the remed In 

fre h form, which is consistent with previous reports (M irutse Gida I al., 7: 1\ il' 

Yineger et aI., 2008b; Mirutse Giday et aI., 2010; Nigussie Amsalu 2010 . Man he I 

believe that fresh preparations are effective in healing the suppo ed ailment . B au 

the loss of some MP species in their vicinity, some traditional healer w rc ~ r d t 

long distance for the collection of fresh remedies. Such weari mene ~ r Ih 

of remedies may lead healers to abandon easily unreachable MP pc ie , whi h in tu m 

r ults in the loss of a particular plant and its knowledge in the long-run . 

Thi may call for the need for a technology or practice of u ing herbal in a dric 

th r should be reliable methods of preserving medicinal extra t ~ r c. I nd' 

nn r 

In thi tudy only about 8% of the healers had the practice f I rin mcdi in' u u ,II in 

\ der d form in containers such as bottles papers 
r ' . 
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hould be encouraged to grow medicinal plant in their II 

n ration measures can be achieved by encouraging pc pie I 

h m gardens, li ve fences, farmlands (Rao et al., 2004; Tri edi, 

di inal principles are present in different parts of the plant like r I, 

00\ er, fruit or plant exudates. These medicinal principle are ep rated 

pro e es (Joy et af., 2001). Seventy five percent of the remedie ere prep. r f r m 

If 

ingle plant. This study also agrees with the previous report (Ma la el al.. . "hi h 

rna show the efficacy of MPs in healing the ailment. The ora l rule rem di 

admi ni stration was the highest. This result is in accord with Mirul e ida t al. 

\ hich could be attributed to the prevalence of internal ailment in Ihe ludy < r . 

Ja card 's Coefficient of Similarity index(JCS) for comparing MP pc ie In i ,hI 
I 

nd mly elected areas in Ethiopia disclosed that the presen t tu ) 'Ir'(\ \ itll O. J 

the highest similarity with Eastern Shoa Zone (Alemayehu Kef ale\ . 

The variation in climatic conditions, the sample size, topograph and I) pc f n n 

inOuence the similarity. Yet, these JCS values could not strongl depi I that th 

area has similarity with other areas rather the values may de cribe there arc di 

egetation as we ll as cultures with the study area. 

Ta ble 35. Similarity in medicinal plant knowledge with previous works 

_ample Zone/country 
\ - i Zone 

Bale ountains NP 
B nch i Maji Zonee Sheko) 
. tern hoa Zone 
B nchi Maji Zone, Meinit 

deo Zone 
affa Zone 

pecial district 

JCS Sources 
0.15 (Mirut Gid< 'I 1., _ 
0.08 (Haile Yineger et 01 .. 
0.17 (Mirutse Giday 101., 
0.30 (Alemayehu Kef alew. 
0.18 (Mirutse Gida 101., 

0.15 (Fisseha Me fin 101 .• 

0.26 (Tesfaye A a & e c 
0.11 (Tesfaye Hailemariam t 
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• J./ 3. Di ·tribution andfolk taxonomy afmedicinal plant 

i inal plant are distributed across various bio-ge graphi rc 1i n . \ 
cl 11 n 

n land ape elements (Rijal, 2011). A large proporti n fMP \ th r m 

mini heeggeega and Zanalhedgerows, constituted over 70% I n 

ur . Hedgerows are one of the most valuable ite ~ r bi di Cr it In lh· fa rm' 

land cape, supporting a number of species (Thompson 2004). But ther w 

i eha Mesfin et af. (2009) from Gedeo Zone and Belachew Wa ihun 

fro m north Omo Zone claimed that homegardens contributed 9% and I . Vo 

med icinal plants, respectively. The disparity may be attributed t fa t r like di ren 

in cultural practice of MP use, agroclimate of the area and thc ba kgr un th 

informants. The homegardens cOl1tain diverse life forms, pe ie and 

faw and Ayele Nigatu, 1995). Moreover, 72% of the marketable MP in th urr nl 

tudy were of the homegarden origin. 

In Ethiopia, the reported MPs distribution by their state of e ' i ten r \\ i Id nn 

ulti at d species is 40.2 and 5.9%, respectively (18C, 2009). The 1 ' ur . 

for the current study are 64% and 28%, respectively. Thi indi ate that I1P \\il 

. . bl h I I' ur ~ in r'n . on In of the study area become more suscepti e as uman p pu a I n pn; 

on the en ironment. However, the majority of the MPs of the wild rigin \\ 

\\i th the multistory agroforestry systems of the homegarden . 

r Ik Taxonomy: naming of medicinal plants 

I al people have classified vegetation cover in to 16 catc ric \\ hi h r·1t . n th 

. . d' cia ifi ati n tatlon type, abundance and cover. Similar In Igenou 

n d n egetation classification (Fisseha Me fin ' 1 II .. 
. . n 
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rization (Feleke Woldeyes, 20 II). The e cia iii at ', n . . 
In 1 te 

v ith not only to medicinal plants but al 0 to their Cn ir nm 'nt 

th ha e their own way of taxonomic classification ba d n ari u tt ri ut, 

mainl morphological ones, such as colour size hape , and u e alu tn 

ord v ith the folk taxonomy described by Kafficho pe pie 
\\ 

D mi ew 2009). The folk taxonomy gives us insight int the I I P r 'pti n ut 

10 al resources, for instance, in the current study Arisaema enneaph /111m wa glv'n 

n me Fugi ojomoko where the local people perceived the plant a it wa m d t 

onl Fuga people in the study area . 

. 1.4.4. Ranking and scoring medicinal Plants 

H Iminthic problem is a major public health and economic humon. 

pecially in Sub-Saharan Africa (Peter and Deogracious 2006 . The pre ~ r n n\..ln > 

of the seven medicinal plants for their efficacy again t a < ri i th, I .1 

inlegrifolia, L. stachydiformis and T. nobilis were ranked as the top three in d 

order. These species were previously reported as remedie again t a aria i , n m I 

inl grifolia (Mirutse Giday et af. , 2009; Mirutse Gida el al .. 1 ' /I 1\ 

ra hydiformis and Teclea nobilis (Peter and Deograciou 

Demi sew, 2009). Ajuga integrifolia wa rep rt d 

omp und such as terpenoids, glycosides and phen Ii , irid id 

I 0 ide and ajugarins (pascaline et aI. , 2011 ). Like \ 'r' 

no n to conatin bioactive chemicals like oleanolic acid 

tri t rpenoid leucolactone and the sterols sito terol tigma ter . , 

u tanc in these compounds were reported to ha e a rmifu KhL\ " _ 
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pre ence of these compounds in A. integrijolia and L II a p 

m di inal u e by the Kambatta Tembaro people. 

imilarl , yphostemma adenanthum, Thalictrum rh n ho arpum n [(III I ' Ium 

parlhenium were ranked by informants as the top three medicinal plan! 

Pre ious authors (Mirutse Giday et al., 2007; Kamatene i et al., 20 11 r 

of . adenanthum against blackleg. The study done on ubtropi al . ph 

indicated that it contains phenolics (a high antioxidant) and ther 

I ' nm1(J 

I-Duais, 2009), which might have given its medicinal prop rt . Berbcrin 

Ikaloid) is a bioactive chemical reported in Thalictrum spe i " whi h t I 

m 

10 Iridium sp. (Erdemgil et aI., 2004; Hota, 2007). Clostridium hOllva i i a In kl ' 

au ative bacterium. Yet, further bioactive chemical analy if . a i 11 IIIlhllm , 

tachydijormis, and the others need to be conducted . 

. 1.5. The future trend in KT agroecosystems: challenges and opp rtunili 

hallenges 

It i believed that en set growing regions do not suffer much during femin and dr u hI 

period as compared to non- enset growing areas (Almaz Nega h, 0 I . II \\ \ 'r, lhi 

tudy showed that agricultural land fra.gmentation due to populeti n pr 

di ea es focus on improved cro~s and the failure of viabilit and dapl 

improved seeds, wild animal pests and decrease in the ize of Ii 

m nure to fertilize enset are challenging the agrobiodiver it f K 

Wild mammalian pests are causing a great 10 of Ih pr du Ii n 

di ity in thi study, among which porcupine i a 
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\\ dl nd and ore t lands increa ed porcupine made it h it t 'n in 

ell a hedges in the agricultural land . imilarl , m nk 

h itat in th agroforests of the HG and damaging the agri ultur I r 

r p rted the impact of porcupine (Hyslrix crislara Linnaeu n gr 

B I mi el aI. , 2004; Quirin, 2005; German el al. 2006; Waga Min '1 

012 . In the current study area, porcupine was found to damage Cn ct 

p rti ularl those landraces well recognized for their amicho and 

re ult , many farmers abandoned planting such varieties. Many pre i 

th threat of wi ld animal pests and enset bacterial wilt di ea c n 

i ers ity (S hiferaw Tesfaye, 1996; .Million Tades~e el aI. , 2003' Zippel , 

faye , 2008; Solomon Tekalign and Suneetha, 2012). 

J\ 

; OiLU ) 'hu 

ur finding showed that enset bacterial wilt is more frequent in highland , \\ hi h 

\ ith hiferaw Tesfaye (1996) and Brandt el al. (1997). Thi c uld e auri ut· I Ih· 

difference in climatic condition as well as the cultivation of di e e arieti , In lu in 

Iho e usceptible landraces of desired qualities in highland area . 

Th carc itie of pastureland as well as cropland (cau ed b the famil 

arne challenges to enset production. German el al. (20 I al 

ar it of pa tureland influenced the livestock size. Limitin 

Ih I th' 

IIH 10 limi t the availability of manure to fertili ze the en ct plant. \\h i h InlmH .}tl· I 

n t farm in g system. Similarly, Brandt el al. (1997) tated that de r a . 

m nU r cau e reductions in the long-term su tainabilit 

Iud al 0 id ntifled the land shortage as the fir t maj r 

uth rn th i pia (Abrham Shumbulo el al. 2012. M rc cr. Ian 
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youn o farmers to produce short growing food crop since en et pr du ti n r 
UII"I' m r 

I b ur a well as series of time to get the product. Almaz ga h 

Ih impacts of a shift to cash crop farming on enset crop di er it . 

b iously, enset is a multipurpose, drought tolerant and food ecurit 

ological integrity of livestock and en set can interrupt sustainabilit th II 

informants confirmed that they I had an access to extension ervi e. H \ C cr, th 

extension agents who assist farmers ought to get appropriate training in the area 

management, including enset. Additionally, the government should en ura e re e r h 

centres in searching remedies against enset disease. 

Thi s study found that disseminating improved crop varieties that are unfit t < pc rti ult r 

nvironmental condition put farmers into debt and loss of their landrace . th r tlldi 

hawed that the focus on marketable crops (Brush, 2004), and the g vc rnm 'nl' III iIi n 

to achieve food security through disseminating improved varietie of r p br 1I hI Ih 

replacement of traditional varieties (Edilegnaw Wale el af. , 20 II) a well a th I 

a ociated knowledge to the landraces. 

There was an expansion of fast growing tree, eucalyptus in mid and hi hland th 

tudy area which became threat to the existing agrobiodiversit . me f rmer \\ ~ r 

fo und to grow eucalyptus at the boundary very close to crop r in ide Ih r p fi 'l . An 

arl report from the study area expressed the complaint fr m pe ant 

infe rtility due to eucalypt (Barthes and Boquien 2005). The rapid 

uca l ptus in an i~tegrated land us~ in Ethiopian highland ha b en a 

for it competitive effect with crops (Selamyihun Kidanu I of .. 

I ct' f h t tl'on are igllifi, nt Ion 0 t e suitable sites and managemen op 
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pi nlation in agroecosystems. Hence, for the management 

rdinated effort of the local people, researcher and g 

obli atory. 

emmCnL I 

Thi tudy showed that lack of access to the desired planting materi I innucn d 

tree growing. This agrees with the prevous studies (Zenebe Gebree iabh rIal 

hi may call for the active involvement of KTZARD in the de cl pm nt 

n 

n 

di tribution of seedlings of the desired tree species such a hionanlhu mildhr l ' tlIi nd 

Podocarpus falcalus. To this effect, the germination ecology of the pc ic h uld 

examined first. 

nother challenge to onfarm tree growing include farmland scarcit ,fear 

land tenure insecurity (23% of the informants do not feel the sen e fin uri!) I 

grow trees on their farms). In the current study the shortage of landholding a 

major constraint to tree growing where 33% of the studied 1111 ' did n I hL ' I' n 

row trees. The size of farmland influenced tree growing on farm land 8adcg Oi h \\. 

1993' Michael and Holm, 2006; Daniel Ayalew et aI. , 2007; Zenebe ebrecglia h r ' I 

al. 20 I 0). To limit the scarcity of woodland, many local people of the tud 

ound planting trees on the road and river sides, crop field margin and r p field . II h 

practices are appropriate but the compatibility of the growing tree pc ic nl: d I 

hecked first by experts. The animal pests hosted on trees can con traint Ir n 

farmlands (Boffa et al., 2005). But the side effects would be minimizcd mpl in th' 

ppropriate traditional tree management practices. 

Improper use of the resources like harvesting the root part fu eful MP . ' . ,. ' ' I m il I 

101/ i I I d' er 'It ,Th r I lit n . tine tTl ,) . . / U per.uncuLata is a significant threat to p ant I 
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\\ ilh pec ies extinction. It is a destructive practice whl' h p e 
m r thrc t h n 

011 ct ing other plant parts (Emiru Birhane el af. , 20 II . De~ re tati n nd ri ultu 

pan I n were reported as the leading threatening fact r ~ r th 

\ hieh i in agreement with other researchers (Emiru Birhane el al., II 

20 II) deforestation and agricultural expansion are major way of habit I d n. 

The poor perception of some local people to traditional healer and the tea hin 

e tension workers who discourages users not to consult healer are thre t 

finding agrees with other researchers (German el aJ. , 2012). Hence, thi r ulr 

awareness raising on the significance of herbal medicines in the primary hea lth arc. 

Furthermore, during the field study we observed only one vendor in Hader I n. 

of traditional medicines were . coming from Addis Ababa and other pia e durin mark t 

day to Mudulla and Doyogana towns of KT Zone. More recently unlicen ed pre lili ncr 

vere prohibited by Districts' Health Offices (Pers. communi ali n . ' Ihi pi n 

government definitely recognizes the traditional medicine, mainl herbal m di in 

( olamon Mequanente, 2009). Th~s, the responsible governmental bod and Ihe pu Ii al 

large should collaborate in the implementation of the policy through de el 

regulations on the integration of herbal medicine. 

Opportunities: i~digenous knowledge on agrobiodivesity management 

I 

En et management: As to the management of enset landrace . r in Inn m' 

armers use healthy plant materials, clean farm tools at w rk , and r 

\ here enset was infected by en set bacterial wilt di ea e. in e I n 

On iderable chemical remedy against enset bacterial v ilt Abebe . tn' u 

I 

or uch integrated methods seem meaningful. anitary mea ur i th· !ir I 
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m ur 

008 . It includes uprooting and burying of diseased plant , and Icanin 

quipment (Brandt et al., 1997). Some traditional pra ti e pI 

Py hno tach is abyssinica near the infected enset showed p iti e ut me 

teria l wilt in the current study. As to Kidist Bobosha (200 ), Ih rud m 

th leaf of P. abyssinica showed better inhibition. Thi i an indi ali n 

ientific investigation of indigenous knowledge and their practi e . 

Furthermore, the indigenous people use traditional management meth d I pr Ie I 

pe ts (wild animals) individually or in group (section 4.2.7). Brandt I {J I . I 

described that the use of traps, and ditch making around enset field again I p r upin 

imilarly, fencing, trapping, shooting during activity period and u in r~p II. nl \\ r' 

( 

uggested for porcupine management (Olson and Lewis, 1999). There~ re, indi en u 

practices should be incorporated into scientific methods for effective c ntr I mea ur . 

groforestry management: farmers design tree management pra ti t th r' . 

products for various reasons, namely to create positive interacti 

rops and to minimize a negative influence of some animal on 

arm land leve l tree management is chiefly to meet HH need ~ r fruit , fu I. r. 

bui lding materials , etc (Arnold and Dewees, \995). 

In the current study, pruning was 'the most common tree management pra Ii 

b po ll ardin g and layering, respectively. The practice f the tr 

depend on the type of tree managed, crop specie gro n a 

P Ople. To reduce the competition between the field cr p and th ' 

pruning coppicing, lopping, and pollarding are undertaken during r 
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2004). The nati ve tree manag ment f the t d I 
U) r 'u r' til . 

management that encourage p ri di 

m 'Iot in proper light levels (Kumar, 2008; Idol et al 20 II nd t r t . . , , ~ urn nUln'n 

oi l in the case of tree legumes (Idol et af. , 20 II ). In additi n. farm r 111 lh . 
UIT 'n 

Iud area do not grow eucalyptus with enset plant rec gn izing it n " li\ . Imp I 

Hence, such useful practices should be strengthened among farmer . 

'Iedicinal plants management: it was believed that the future r Ie /I In 

upplementing farm production, including medicinal plant will gr 9th . 

particularly with increasing the shortage of farmland. This indicate the ignifi an 

maintai ning HOs and the associated hedges for the management f MP " 
ho lder farmers . Tn this study some knowledgeable communit mem 

practitioners were found to cultivate MPs of rare abundance such a lou ' 110 1111 111 1 

They use HOs, hedgerows and crop fields to grow the desired medicina l pc ie . imil r 

trend was reported from south eastern Ethiopia (Ennias Lulekal er 01.,20 

th ignificance of hedgerows for the maintenance of ecologi al diver it nd lh' 

u tainability of agricultural productivity was highly emphasized (de 91 i 

.2 . CO eLUS ION AND RECOMMENDATIONS 

. . 1. Conclusion 

Th d f th d ulh\\c tern I lh i enset farming systems m the homegar ens 0 sou an 

pr rea large number of species with a diverse mixture of annual nd percnni I r 

lh n other types of agricultural production systems. The fann np 

h ra t rized by a wide range of ~Ititudinal variation of the farml nd 

\Ion thi altitudinal gradient diverse crop, woody specie 
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Th r P p cle di versity tends to increa e with in rea 

th th mean agricultural crop plants and wood pe 

D 0 midlands), where nearly 90 and 78% of the r p and \ 

re p cti ely in the study Zone. This is attributed to the pti mum n\ ir nm 'nl I 

ndit ion fo r the growth of diverse species of both De a and Ko/a a ' r lim ti I n' 

, 0 no Dega agroclimatic areas are characterized b mult i t rC If) em 

inter ro pping the root and tuber crop plants, and succes ive cr pping Ihr ' . 

rop per year) that gave rise to high crop diversity. 

hi findin g showed that enset landrace diversity was highly c rrelat d wilh 
, 

\ here the diversity was high at highland areas. This is a ociated ilh th pt imum 

limatic and edaphic conditions for its growth, the type of farmin g tem wh r 

t pi or co-staple food crop, labour force to carry out en et fann ing '1 ti\ it i· , UIllJ th ' 

pre ence of re lative ly large livestock (sources of manure) number in hi hi n 

Ho. ever, Kola agroclimatic areas cultivated very few common en et landl1l lh. t r 

r ognized by their tolerance to drought and diseases. Furtherm re , K L n hI' 

highly diverse medicinal plant species most of which are a iat d with in 11 

the multi story homegardens. As forests , woodlands, and pa ture land arc d\\ in lin . 

man indigenous people were found growing common MP in their h me r n . 

In general, the diversity of agricultural crops, including en Ih' 

rofore try woody species was associated with the wealth tatu 

fI rm holding ), environmental and climatic condition f the tud ar' O. If 

lar farm land size in any of th~ three studied agroclimati 

icUltura l di ersity. Moreover, the study ho-.: that the hi h 

182 



pecle a well as other plant diver it 

u people, which satisfies the principle of con ervati 

r ~ er considerable variations In the diver ity f r p , n t 

a of ore try woody species among the farmscapes. Mo t f the e 

iat d with the climatic co~ditions along the altitudinal gradient . 

di ity in farmscapes from Kola varies greatly from Dega than W: no 

th'l( 

rc 

i du to intensive multicropping of root and tuber crops a well a r p r tali n thOt r' 

ommon in Kola and Woyna Dega while enset and cereal dominance i fre uent in 

roclimatic areas. Enset diversity increases along el~vational gradient hi lc th w 

p ie diversity tends to increase; down to elevation. 

Th ariation in agroforestry woody species diversity is attribut d t th pr , imit 

, I I 

) 

remnant forest patches and the presence of forest species on the farm land . parti ul rI In 

o/a or Woyna Dega agroclimatic areas. The dominant land u e t pe fI r ) 

was homegarden. Every economic class owns homegarden v h r p \\ ith 

out \ oodlots were found to grow multipurpose woody pecle in and ar un th 

hom garden in order to compensate the farmland scarcity. 

Thi finding showed that crop diversity increased with farmland ize a well 

iz , Farmers with large farmland grew diverse crop varietie in ludin ~ d r 

110\ er crop diversity decreased as access to market increa e , Farm 

o market cU ltiva'te few crops mainly cash crops and engaged them h' 

and hence get other needs from the market. But farme di tarH t 01 

Ii I ' d' p' ic to a all needs on their farmlands and hence grow I erse r P . 
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In ontra t farmers at close acces,s to market culti ated higher n 

r lated to the income farmers get from the ale 

ullo, kocho and enset leaves to the urban people. Tho e farmer with 

few enset varieties. They do not invest enough time ~ r gr 

requi re inten e labour for its production . Enset producti n wa hi hi 

el ation because enset growing conditions are optimum at highland ar < 

\ oody pecies diversity was highly influenced by woodlot ize, a aila 

imil rI h · 

ur r c 

and age of the farmland. Those farmers with long experience and I rgc and m tur' 

woodlot grew diverse woody species ,provided that they have ufficient lab ur 

En et farming areas have the potential to endure famine conditi n du th 

productivity of enset, polyculturing diverse crops, and integrating r p-tre -Ii 

(agrosi lvopastoral) systems. These systems have been interacting and remain u t in 

for years. However, the current human population increa e and the pa tUI ' III 

rop land, emphasis on cash crops, the impact of some wild animal pe t and r p di 

re cha llenging the agrobiodiversity in particular and en et ba ed farmin III 

eneral. Moreover, the shortage of woodlot forced many hou eh Id IU 

on their crop fields since eucalyptus is recognized as a cash crop b the I 

The carcity of pastureland has limited the number of live tock. hi h or 

organic fertilizer (manure) and human diet. It is difficult t maintain the 

homegardens in the absence of organic fertilizer particularl in D 

r a . The trend is to replace enset and other garden cr p b ei ther 

lh t r quire chem ica l fertilizers. Furthermore, the impa t f" ild 

r upine and en set di sease are common problem in hi gh land ar' . 
J . lilt. tnuo. 

184 



pi abandoned growing enset landrace parti ularl Weet em 1 \ ri 'ic 

amaged by pests and disea e, whi h 

n mically useful varieties. 

Thi tlld howed that about 75% of the study informant wer edu 

of access to transfer the desired agricultural kn wi dg 

herefore, in order to safeguard enset based farming system of KT 

cr I fl 

integrate various measures. These include enhancing famil planning pr r m . U In' h· 

t practices of indigenous people in protecting crop pe t and di ea 

v areness on sanitary measures against bacterial wilt. Furtherm n;, th $I r' l J 

gri ulture and Rural Development (ARD).Offices ha e t nhan p I) ulturin in 

den ely populated areas to maintain crop diversity and ensure ~ d e urit 

' .2.2. Recommendations 

Ba ed on the above discussion the following recommendation were ug e ted : 

I. The study Zone has rich agrobiodiversity, including enset landra e . hu. aml' 

require experts' assistance on the maintenance of local landra e . 

I .' 
capacitating ARD extension agents on the issues of AB con ervatl n. , ten I n 

al 0 need to have a mandate to facilitate the exchange of de ired Ian ro 

in farmer. Furthermore, there should be cooperation f 

thnobotany, genetics and microbiology for a practical luti n f B 

armers' classification of agro-morphological diver it fen ct d 

riation among land races. Thus, genetic variati n nced t 

molecular techniques in order to develop a s~!\tegy to pr te t th c 
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Di ea e tolerant enset landraces need to be e amined , nd t d 

ba terial wilt is more frequent. Additionally, the tradi ti n I 

again t enset bacterial wilt such as Canna indica need t b 

The iability and adaptability of improved crop eed need t 

di emination. 

In order to lessen the shortage of crop land, the government 

programs currently being implemented should be continued. 

6. The rich trees/shrubs diversity in the agroforestry of the tud rea 

harbor many agriculturally beneficial animal .diversity, e.g., bird 

the ecological role of these animals for the sustainability of di er e r p nd \\ ) 

pecies needs to be examined. 

7. Zonal Agriculture and Rural Development should enhance uitab le eu al pI Ire ' 

management practices in order to maximize gain from eucal pt , and I n Uf ' Ih ' 

maintenance of ecological integrity. 

Farmers should be encouraged to adopt both indigenou and e, ti fruit . fI der In 

woody species meant to ensure food security, and protect the en ir nmen!. 

Ethiopia should have a clear policy of using both modem a \ cll a tradi ti no I 

medicines. Hence, the concerned bodies in the . Zone h uld rai 

arious social groups such as influential religious and commun it Icadar , 

\' orkers at various levels on the role of herbal medicine n primal') h Ilh 

Finally, pharmacological research on the identified indigcn u m' 

including varieties of enset needs to be carried out. 
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,PPENDI E 

local name 
Amaranthaceae Halibe 
Poaceae Fagajila 
Poaceae Xaafa 
Poaceae oa 
Poaceae 8ashinqa 
Poace Gardaml/ 
Poaceae A/asw/egamo 
Poaceae A/asl/ 
Poaceae A/asll 
Poaceae A/asll 
Poaceae 8oqol/a 

Fiber rops 
Gossypium barbadense L. Malvaceae Fula iber p 

Fragrant plants 
rlemisia absinlhium L. Asteraceae Naira Fragrant pi 

Cymbopogon citralus (Dc.)Stapf. poaceae Hixxichll Fragrant pi 
Lippia adoensis Hochst. Ex Walp Lamiaceae kosorolila Fragrant plant 
IH nlha spicala L. Lamiaceae shaye boma Fragrant plant 

Fruits 
An nas CO IllOSUS (L.) Merr Bromeliaceae ananasa Fruit 
Annona relicli/aia L. Annonaceae Gislvaa Fruits 

C imiroa edulis La L1ave and Lex. Rutaceae casimira Fruit 
Carica papaya L. Caricaceae pappaya Fruit 

Cilm aurantijo/ia (Christm) Swingle Rutaceae Lomita Fruit 

Cilrus inensis (L.)Osb. Rutaceae burull/kana Fruit 
iphomandra belacea (Cav.) 

ndtner Solanaceae Daxxe Fruit 

I lu domestica* Rosaceae Ap/a Fruit 

Illn ifera indica L. Anacardiaceae Mangula Fruit 

\(orus alba L. Moraceae Hamaro'oo Frui 
III paradisiaca L.-Abasha Musaceae MI/za Fruit 

Opllllliajicl/s-indica (L.) Miller Cactaceae Fruit 

P sijlora eell/Ii ims Passifloraceae HopilQ Fruit 

Per ea americana Mill. Lauraceae AbokadulQ Frui 

..!run per ica (L.) Batsch Rosaceae Koka Fruits 

HYbrid here Malus sylvestris , and others locally called ' /111 10111. I IIm"/1 I. 1/ 

10\ 01 d 
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C nt ..... . . 

--;-oup of crops ( Species) 
PI illm guajava L. 

PUn/ca granalUm L. 
Sol num muricatum Ait 
Cllrus medica L. 

Oil crop 
Glli;olia abyssinica (L. f.) Casso 
LI/lllm usilalissimum L. 
Ricinll communis 

Pul es 
Cicer arielinum L. 
G/ycine max (L.) Merr. 
Lens cu/inaris Medik., 
Pha eo/us lunatus L. 
Pha eolus vulgaris L. 
Pi 11m sativum L . 
Vicia/aba L. 
Vi na unguiculata (L.)Walp. 
Arachis hypogeal L. 

Root and tuber crops 
Bela vulgaris L. 
Colocasia esculenta 
(L.) choot. 
Dal/cus carota L. 
Dioscorea alata L. 
Dioscorea bulbi/era L 

Ensele ventricosul17 (Welw) 
Cheesman 

Ipomoea batatas{L.) Lam. 

ManihOI esculenta Cranz. 

Plec/ranlhus punctatus L. 
olanl/m tuberosum L. 

Others 
La enaria siceraria 
(Molina) tand*** 

Family 
Myrtaceae 
Punicaceae 
Solanaceae 
Rutaceae 

A~teraceae 

Lihaceae 
Euphorbiaceae 

Fabaceae 
Fahaceae 
fabaceae 
Fabaceae 
Fabaceae 
Fabaceae 
Fabaceae 
Fabaceae 

Fabaceae 

Chenopodiaceae 

Araceae 

Apiaceae 
Dioscoriaceae 
Dioscoriaceae 

Musaceae 

Convolvulaceae 

Euphorhiaceae 

Lamiaceae 
Solanaceae 

Cucurbitaceae 

local name 
Zay/una 
Romana 
Mo n app/e 
Tringo 

(shuqqo- wo/) 
TaIba 
Cheena 

Shubura 
Akuri atara 
mishira 
haqi woki/a 
Lokemu 
A/ara 
Baqeela 

Hixxi/a 

keysira 

Gabiza 

karota 
Boye 
Harekonchia 

Wesse 

malalisho 
haqiqolini 
Aseba (wol) 
Sheshe dinikata 
dinikata 

Komu 

••• provides the role of fa rm tool and income generation other than it 
t ten cooked) by some people .. 
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I rull 

I rull 

I· rull 

pul 

pul 
pul 
pul 
pul 
pul 
pul 

PU/I '. 

1'111 ' 

nd lu 

tu 

lu 

III 

r t ull lu 

IU 

he 



ontd ... 
---;up of crops ( Species) Family local name functional 
TraIT/omum corrorima Zingiberaceae Wolcasha 
(Braun Jansen . 
FoeniclllulIl vulgare Mill Apiaceae xumunga 
Coriandrum sativum L. Api~ceae wodimamulxllmlln a 
Lepidilllll ativum 1. Brassicaceae sunfa 
Vi ella aliva L. Ranunuclaceae shu 'oola (gamb) 
Ocimlllll basilicum L. Lamiaceae basobilalkejula 
OcimulII basilicum L.var Lamiaceae yanata pi e th r itlorum and Imen 

Piper capense L. Piperaceae Ximzi 
Rosmarinu5 officinalis L. Lamiaceae Mexibesha nd 
Ru!a chalepensis L. Rutaceae Xalachllia nd 
Thymlls schimperi Ronniger Lamiaceae ZazanchUlailosina nd 
Trigonellajoenumgraecum L. Fabaceae shuola (\VojUla) nd 
Zingiber officinale Zingiberaceae Jangibelu pi e and 

!imulants and beverage 
Catha edulis (Yahl) 
Forssk.ex Endl. Celastraceae chata timulan 
Rhamnus prinoides L' Herit Rhanmaceae Gesha timulan 
CofJea arabica L. Rutaceae Buna !imulan 
'ieotiana labacum 1. Solapaceae Tumbe'oo tim ulan 

ugar crops 
aeeharulIl officinarum L. Poaceae Shonqora ugar r p 

egetables 
Alli1lm cepa Alliaceae Sunkutata Veg tabl 
Alli1lm porrum L Alliaceae baro Vegetable 
Allillm salivum L. Alliaceae Tuma egetabl 

maranlhus graecizens (1.) Amaranthaceae Rasuta eg tabl 

Brassica carinata A. Br. Brassicaceae Asusa hamilll egetablc 

Brassica integrifolia 
Brassicaceae hamilu e etabl 

ar. carinata (A. Br.) O.E. Schulz 
Bra ica rapa L Brassicaceae Qosta eget bl 

Br sica nigra (L.) Koch. Brassicaceae Dankalehamlll eg t ble 

Brassiea oleracea L. Brassicaceae Xiqila eg tabl 

C p ie1lm annuum 1. Solanaceae barnaru miximita egct bl 

Capsicumjrutescens L. Solanaceae barnaru egetable 

Cuel/rbita pepo L. Cucurbitaceae Dabaqllia eget Ie 

ErlleOSlrllm arbicum 
Brassicaceae FeserekalDankale egetabl 

Fisch.and Mey. 

Lycopersicon esculentum Mill. Solanaceae Timalima 

I/oringa slenopetala (Bak.)Cuf. Moringaceae Halako 

Solanum macrocarpon poir. Solanaceae Bllilita 
Sol 111Im nigrum L. Solanaceae Mig~uta 

.!:!!:!.I/ea saliva Asteraceae Selala 
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1-\('pcndL" .U. T h c dh-crsify of c u sc t land races idcntific d in the s tudy area 

Name oflandrace 

I A balemerza 

2 Aganche/aganne 
3 A lagenna 

4 Ankogenna 

5 Arke 

6 Astra 
7 Addo 

8 Awonaada 

9 BeLaka 

10 Baddadde 

11 Bambo/Lembo 
12 Bishato 
13 Buqanne 
14 Bosiye/bossie 
15 Bunache 
16 Charquwa 
17 Dirbo 
18 Dirbo disho 

19 
o 

_4 

Dir 0 

Deg 'dego menQ 

F 110 II 

sex 

f 

f 
m 

f 

f 
f 
f 

f 

f 
f 

m 
m 

?f 
f 
f 
f 
m 

m 

f 
f 

m 

Pseudostem color 

red 
whitish 
ye llowish green 

white-green 

green with black dots 

red 
green with black spots 

green with black patches 

red 

green 

dark black 
white-red. 
Green 
white-red 
red 
red with black patches 
reddish green 
reddish brown 

gree n 
Greenish black 

red \ ith black streaks 

ran e red 

reddl h 

purp ll h 

rc: 

en 

rccn 

midrib color 

reddish green 
white 
greenish 

yellow green 

yellow geen 

red with green lines 
green with tinged 
black streaks 

reddish with green lines 

reddish green 

light greenish red 

yellow green 
red with green lines 
green 
grren with tinged red 
red with green lines 
red with green lines 
reddish green 
green tinged with red 

gr en 
light green tinged with red 

red with gr en I ille 

dark red 

reddi h \00 ith lin cd bla It 

II 

r I"" r "II 1111<· 

r Ilh bl 

petiole colour 

red with green lines 
white 
greenish black 

green with black streaks 

reddish with green lines 

red with green lines 
green with tinged 
black streaks 

reddish with green lines 

deep red with green lines 

black 
red with green lines 
greenish red 
greenish red 
red with green lines 
red 
green 
reddish green 

green 
lighl green lin ed with bla k 

red \ ilh reen line 

redi h reen 

reddl \\ IIh 110 ed I I.. 

bl 

3.5 

1.6 

4.7 

7.8 
2.4 

0.4 

5.9 

2.4 

0.8 
16.5 
0 .8 
0.8 
3. 
9.4 

.7 
9 

I I 



'~unc of s c .\: Pscudos tcnl color midrib color petiole colou r 
landrace 

28 enna f ye llowish green fa int red red ish green 7 .1 

29 ulfo f reedish reddish green reddish green 0.8 
30 C uffe f reddish black green with black spots green w ith black spots 1.2 

31 Codorote f Greenish black reddish with green reddish green 2.4 
lines streaked black 

32 C oemorsa f? light green reddish green reddish green 3. 1 
33 C ormoro,gonimoro f white-green green deep green 2.4 
34 Hashuralashura f white-green light green green black patches 0.4 
35 HargamaiArgama m purple red green patched red green patched 6.7 
36 Heilla m reddish with bla~k spots black with green lines reddish green 13.7 
37 Hinuwa f light red green lined red green lined red 2.4 

38 Helolhalla m black yellow green green 2 

39 Inedellibe f green green green 0.4 
40 Etinne f red red with green lines red with green lines 17.6 

41 Kasseltee f ye llowish red reddish green green with tinged red 3.5 
42 Kelanne f deep red deep red deep red 1.2 
43 Kerqerre f red red black red 0.8 
44 Korbe ?m Green streaked with red greenish with black patches greenish with bla k patche" 0.8 
4 Leqqaqa f yellowi h green yellowish green green 

4 Lukanda f dark green Green 4 _ 

4 M rI) f light red red \\ ith green lines red " ith green li ne I 
tin ed " ilh bla k 

4 \{,r= f IA> hiti h red br wn red red 

(" ,"" II hI red reen IA> II h lin cd red reen IA> Ilh III) t' re 14 I 
\( ec:n reen [cen II 

m n 

'fCCn 



54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

8 

n rd .... 

NaOle 
'andrace 

of sex 

Nejabuura 

Odolle 

Oniya 

Qeberbuya 

Qeniwaree 

Quenna (gambella) 

Quenna (wojuta) 

Qeqilleta 
(kashalata) 
Qeqille (wojuta) 

Qorate 

Sebera 

Sessa 

Shaleqoma 

Sheleqe 

Shoddodona 

Sisqella (gambella) 

i qella ",ojll) 

uter . utalle 

u\, nd l 

m 

m 

f 

f 

f 

f 

m 

f 

m 

f 

f 

f 

f 

m 

m 

f 

m 

m 

P seud ostem color 

deep red 

reddish green 

green 

green da rk spotted 

green with black spots 

green black 

Green with red spots 

dark red 

green 

light red 

reddish green 

reddish green 

green dark spotted 

green with black spots 

light green 

green with black patches 

light green 

reeni h red 

\\ hi te-bl 

reeni 

\\ hlte- reen 

en \' /lh bl 

midrib color 

deep red with black patches 

green with black patches 

green 

light green with tinged red 

green 

green black 

red with green lines 

red 

greenish 

red lined with green 

red with green lines 

green with tinged red 

Green black spot 

green 

green with tinged red 

light green 

green 

greeni h red \ ith bla k 
pat he 
green 

bl 

een 

reen lin ' J rc 

rplc 

_ I 

p e tiole colour 

green with black patches 

green 

black patched green 

Green 

red with green lines 

red 

reddish green 
black patches 

green with tinged red 

green 

green 

black patched green 

light green 

light green 

n \\/lhreddl h Im 

r n 

rplc 

1.2 

.1 

16. 1 

2 

1.2 

12.5 

5.5 
8.2 

0.8 

0.8 

wi th 30.2 

0.4 

5.9 

19.8 

0 .4 

l­
I _ 

.7 



n((J •••• 

N~Jme of sex P s eudos tem color midrib color petiole colour 
landrace 

73 Tuzuma m yellowish green green black patched green 9.8 

74 oosquruzu m Purple purple greenish purple \ 8 

75 Unjamo m red with black spots green with tinged red green with tinged red 39.6 

76 Xororre f light red red with green lines red with green lines 19.6 
tinged with blac k tinged with black 

77 Xebare f green with black spots green green with black patches 12.2 

78 Xessa f Black patched green green green with tinged black 12.2 

79 Xixra f? greenish black green with black spots black spotted Green 3.5 

80 Woa,wokta f reddish green Green red with green lines 3.1 

81 Woshemeda f green green green - 15.7 

82 Wolanche m reddish green red with green lines red with green lines 13.7 

83 Wanqebare f white-green 2.7 

84 Wachiso m reddish brown 5. 1 

85 Walama f red reddish green reddish green 2 

6 Wonqoroue. m Green with black streaks green green 2.7 

87 Wolagel/a m light green Green 1.2 

8 Zinketa f purple light purple light purple 1.2 

9 Zobiro f red red with green lines red .4 

I ' h lIa m ? ~ 

l\ M . ~ 

In I! 

.' " I \.. 

, -' m .j 

... hole·red 



Nalne 
landracc 

of sex Pseudos tem colo.· midrib color petiole colour 

97 Bi/abello 

98 Boshasha 

99 Chicha 

100 Dagicho 

101 Derqetta 

102 Derga 

103 Defaleqqa 

104 F erchasse 

105 Gaari, garree 

106 Geimisso 

107 Lemosse 

108 Mergagambella 

109 Merinche 

I 10 Manasisqella 

III 

tc ue ti n mark 

has en r 

f black red 

?m 

f red 

m 

f white 

f red with black spots 

?m white 

m white 

?f white-red 

m 

?f red 

?m black 

f white 

?m 

m orange \ ith ting led rcd orange with lingled red orange \ ilh ling led red 

infront of the sex fa landracc hows a la k f agreement am ng inti rmants n the e 

fled b m n 

(requeuc)' 

0 .8 

0 .8 

3.5 

0.4 

2.7 

0.4 

0 .8 

3.1 

0.8 

1.6 

0 .4 

0.8 

2 

0.8 

0.4 

f the I nd. . Ih 



ppe lldix JI1. . II s e t l a nd r aces On th e bas is o f fa nne r pre fe r e n c e for v ario u s u e va lue s 

I A",icltO bill/a Koclto be tter tas te s to ra bility m edicine dro ug ht ea rlins in fi be r 

qua li ty of koch 0 stress ferm entat io n 

Abatemerza Abatemerza Abatemerza Ankogenna Aganne Aganne/aganche Ankogenna Arke Dirbo J 

Aganne Aganne Amoche Amareeta Alo Astra Amareeta Godorote Gishira 

Amoche · Amoche Astra Arke Arke Charquwa Bishato Goemorsa Hargama 
Addo Addo Addo Bishato Abodego Fello Belaka lnedellibe Sisqella 

Bambo Bambo Ayasse Bifabello Baddadde Gimbuwa Baddadde ltinne 

Benej a Beneja Bambo Buqanne Chicha Gishira Bishato Quinna 

Baddaada Baddaada Belaka Bunache Dirbol Hargama Dirbol Suwandia 

- .. gena gena 

Bellelee Bellelee Bellelee Chicha Defaleqqa Kelanne Fachache Xororre 

Bishato Bishato Baddadde Defaleqqa Fello Laqqaqa Gishira Wanqebare 

Boshasha Boshasha Bishato Gimbo Garree Moche Gulfe 

Bosiye Bosiye Bunache Ginjona Gimbuwa Oniya Godorole 

Charquwa Charqllwa Dagicho Guile Gishira Qeniware Inedellib 

Dagi ho Dagicho balakicllll Godorole Gembo Qeqille Korbe 

balakichu 
Dirb Dirb Derqella Goemorsa Gella Sebera Olliya 

b il<, hu b I 1 hu 

Olr O,r " o rga He ilia Glm Sir leqoma Ogina 

Daq<''' Oa q" FochacJre K lenn H III U I I) m Qu fIll 1\ I} I 

D..:~o 0...,' J r It .i! £em L qqaq IV lagell SJro!l..:q, II 

C. .. im" 6 &- ,1 I Gelml .o At FI,I ' It' I l \ ,'b r , SHy./I 

l~ Ilhu UI/ stu GII'/ II '" m '.h \I It, \ , S"fc f 1(, r. ,. 

." I" . ~ \(. .. 'tlf I 7 I • .JI 

mbt> ·. 'm ba 1,.lj~ \f ,.Jul", 'I" Qc~har I "·.Di"i:ja L " 1" I I 



Conrd ... 
A n,i clto bulla Koclto beller t as te s torabili ty medicine dro u gh t earli lus in fiber 

Gena Gena Godorole Nejabuura Shaleqoma Xessa 

Guile Guile Hargama Qeqillewojuta Sigambella Woshemeda 

GoC/orole Godorote Hinulila Sebera Sorphegembella Wanqebare 

Goemorsa Goemorsa Itinne Shaleqoma Tuzuma Wachiso 

Gormorolgonimoro Gormoro Iniya Teresseqa Unjamo Walama 

gonimoro 
Hashura Hashura Kassettee Usquruzu Wolanche 

Hargama Hargama Lukanda Xebare Walama 

Hinuwa Hinuwa Mariya Wolanche 

Inedellibe lnedellibe Merzadego Walama 

lcinne ltinne Mergagambella Wonqorotte. 

Kassettee Kasseaee Mesmessa Wolagella 

Kerqerre Kerqerre Odolle Zinketa 

Leqqaqa Leqqaqa Oniya 

Lukanda Lukallda Qeberbuya 

!tit rgagambella Wergagambella Sebera 

M Jr Moc Jre SJroddodona 

M mrr .W nirr SII" IIdi 

\( ndl /uqq \fanduluqqa Ter q 

0 111 0 ,.,) Usquncu I 
i Q.: ~dlliyo I Qt.·berb lll i ' I) mo I 

Ql)I'atc , Q()rcJl.· \ r.: I I 
Scbero I·~b<r I If J ,'ova I I I j 

_I 



I A II,iclto bulla It:Oc!1O better taste s torabilil"y medicine drought earlinss in fifl e r 

She/eqer S/ie/eqela Woshemeda 

Shoddodona S/ioddodona Wogille 

Sutera, sutalle Sliteta, sutalle Zobiro 

Suwandia Suwandia 

UsquruzlI Usq uruzu 

Woa,lVokta Woa,wokta 

Woshemeda Woshemeda 

Wanqebare Wanqebare 

Walama Walama 

Wogille Wogille 

Wolagella Wolagella 

Zobiro Zobiro 



ppcndi h e IL. of , oody s pecics fo u nd in K Zonc • • heir fami ly names, loca l name, habit , Land u c ty p ~ "oo'-,~ pC'lc 
grown percent frcquenc and uses. 

Botani al name Origin Fam ily Loca l Name Habit LU type 
Percent Use .no frequency 

Acacia abyssinica Hochst. Ex SentJl Fabaceae Odorra T CF 23 .3 Md,Fd,Sk, PO,Fw, f,Ft,Sh,Lf 

2 Acacia dec/lr,.ens Willd . Fabaceae Odorra T HG 15.6 Fd,Po,Fw,Sf,Sh, Co 

3 Acacia ntelano~ylon R. Sr. Fabaceae Omedilla T HG 3.3 Fw, Co 

4 Acacia senegal (L) Willd . Fabaceae Odorra T CF 8.3 Fw 

5 Acacia seyal Del. Fabaceae Wacho T CFM 10.6 Fw, Fd 

6 Acacia lorlilis (Forssk. )Saync Fabaceae Odorra T CF 0.6 Fw, Fd, Ch 

7 Acalypl/aJr/llicosa Forssk. Euphorbiaceae S CFM 2.2 Fw, Lf 

8 Acalllh/ls emillells C. S . Clarke Acanthaceae CllOcha S Hd 7.2 Lf, BK 

9 ACJllltltus st!IIIIjj C hiovi Acanthaceae Cltoclta S H d 8,2 Lf,BK 

10 Acokallll.era sclllmper; Schwein Apocynaceae HIIII",ba S HG 0.6 BK,Md, Fo, Sh, Or 

1\ Alb.=.a gummrjera .A.Sm. Fabaceae Ma'ala T CF 32 .2 Md,Bk,Po,Fw, h 

Alloplr; /IIS a ) 'SS llIlC.1S H h L) IUdlkofer Sapindaceae A berra l' WU Hd 13.9 Fw, Lf, ° 
pod) I S d." .. d. la Mey .:Arn. lca Inaceae Mewo 1'1 CF 3.9 Md, Fw 

I~ hum Poa cae Lema H 178 Fd,P ,Ft .Th, 0 

P 3 cae Itomboqo H 0 d FI" PO, 

"QUm eroll H Md, Fd 

8 d~no T 2 " Fd 16 

c 8. F fl 



27 

28 

29 

30 

31 

32 

33 

34 

' 5 

'6 

7 

8 

o 

1\ 

12 

Budde/fa po/yslachya Fre en. 

aesa/pinia decapela /a (Roth) Alston 

allislemon cilrinus (Curtis) Stapf. 

CanlhiulI/ oligocarpwn Hiern sllbsp. 
o/igocarpllm 

Carissa spinarum (Forssk.) Vahl. 

Carisssa edulis (Vahl) Endl. 

Cassipourea malosana ( Bak. ) Alston 

Casuarina eq uiselijo/ia L. 

Cellis africana Burm. f. 

. gomphophy lla Bak. 

eSlrum purpureum (Lind\.) Stand\. 

hionantlrus mildbraedii (Gilg & 
cJleliell b.) leam 

I u en alii la ID Willd.) Benth. 

alke 

Icud. A. 

~Ium coll",um I'rc- 'n 

Ex 

Loganiaceae 

Fabaceae 

Myrtaceae 

Rubiaceae 

Apocynaceae 

Loca l 

Duqel 

Hanfara 

Amarqapa' 

Kimbecha 

Alula 

T 

S 

S 

S 

S 

Apocynaceae Atula S 

Rhizophoraceae XimralKmbacha T 

Casuarinaceae Shuwashuwe T 

Ulmaceae Sulal T 

Ulmaceae 

Bignoniaceae 

Oleaceae 

Rulaceae 

Larniaccae 

mbrctaceae 

mbrel 'lie! 

Roqqona 

Sigazu 

Bayxaqa 

Marsesa 

Burclrano 

DiguuI daluir 

lIa 

TI 

S 

T 

T 

T 

L 

HG 

Hd 

HG 

WL 

WL 

WL 

CF 

HG 

HG 

10 

41. 1 

0.6 

1.1 

5 

12.8 

3.3 

1.1 

18.3 

HG 1. 1 

HG 1.7 

HG/Wl 2.2 

HG 8.9 

H 

WL 1.1 

.8 

I -

Or, h 

FW,Po,LF 

Fd,Fw,Lf, Fo, BK 

FO,Fd.Fw,Lf, Bk 

Ft,Fw,Ti, po 

PO,Fw,Lf 

Fw, Lf, Co Fd Sh 

Fw, Lf, Co, Fd 

Or. Lf 

Ft, Co, Sh, Ti, Fw 

Md. Fd.lb, 0 , Bk 

Md.Fd FI 

Fd.P . h 



53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

6 

Dovyalis abyssinica (A. Rich.) Warb. 

Dracaena slelldneri Engl 

Ehretia cymosa Thonl7. 

Ekeberg ia capensis Sparrm. 

Erica arborea L. 

Erythrina abyssinica Lam. exDC. 

Erythr;na bruce; Sc/twe;nf. 

Erythrococca Iricogene Prain 

Ellcalyptlls camaldlliensis Dehnh 

Ellcalypltls cirriodora Hook 

Eucalyptlls globulus Labi/1. 

Eucalyptus saligna sam. 

Eue/ea divillorum Hierll 

Euphorbia ab)' sinica Pax 

uphorbia cande/abm", KOlS Iry 

uph rb. compa la 

uph rb. 1/11/ 01. L 

Origin 

Ex 

Ex 

Ex 

Ex 

E 

Fami ly 

Flacourtiaceae 

Dracaenaceae 

Boraginaceae 

Meliaceae 

Ericacaeae 

Fabaceae 

Fabaceae 

Euphorbiaceae 

Myrtaceae 

Myrtaceae 

Myrtaceae 

Myrtaceae 

Ebenaceae 

Euphorbiaceae 

Euphorbiaceae 

Euphorbiaceae 

-uphorbiaceae 

- uph rbia ~ ~ 

uph rbin ae 

\I 

\I 

Lo cal Name 

Koshma 

Fishgal/a 

Ulaga 

Olonchuta 

Satita 

Wella 

Wella 

BarzaJa 

Barzala 

Barzala 

Barzala 

Charata 

Irarata 

Ababa Iraqqa 

baba Iraqqa 

Ii", /I/b I 

' /I I I 

) ta 

( .. 

Habit 

S 

T 

TIS 

T 

S 

T 

T 

S 

T 

T 

T 

T 

S 

T 

T 

1 

L U 
type 

Hd 

WL 

HG 

HG/WL 

WL 

HG 

HG 

Hd 

W LlHd 

W LlHd 

W LlHd 

WLlHd 

Hd 

Hd 

I-ld 

I-lG 

II 

II 

lid 

% fTeq. 

IS 

8.3 

24.4 

26.7 

1.7 

18.3 

42.2 

2.2 

46.7 

21.1 

32.8 

5 

1.1 

20.6 

1.1 

2.8 

18. 

22 

\, L I I 

II ' L II I 

\\l 

II • I I 

1\ • 

Uses 

Md,Lf, Bk, Fo 

Md,O r, 

Md,Fw,Ft, ti , Sf, Lf, Bk 

Ft, Sh, Po, Fw, Bk 

Fw, Fd, Bf, Lf, Ch 

Md,Bk,Sf,Fw,Ft,Lf 

Md,Bk,Sf,Fw,Ft,Lf 

Fw, Lf 

Po,Fw, Co, Bk 

Po,Fw, Co, Bk 

PO,Fw, Co, Bk 

PO,Fw, Co, Bk 

PO,Fw,Ft Lf Md 

Po Ft,Lf, Bk 

PO,Ft,Lf Bk 

r, h, I f 

r, Lf 

Lr. r 

, M ll 

" f I . 1 I Il 

r ,I d I 

f d I 



onld ... 

Botanical name Origin Family Local Name Habit 
LU % freq . U es .no 
type 

78 Gardenia fernifolia K. Schumach & Thon Rubiaceae Saga/Gambeleqa S CF 3.3 Ft, Fw, Fe 

79 Gouania longispicata Engl. Rhamnaceae C Hd 3.3 Fw, Lf, Bk 

80 Grevillea robusta A. Cunn.Ex. R.Br. Ex Proteaceae Gravila T CFM 46 .7 Fd. Sf. Ti 

81 Grewia lenax (Forssk) Fiori Tiliaceae S WL 0.6 Fw, Ft, Tb 

82 Grewia velutina (Fork.) Valh T il iaceae Haruresha TIS Hd 1.1 Fw. Ft, Fd, Co, Bk 

83 Halleria lucida L Schrophulariaceae S WL 0.6 Fw 

84 Helinus mystacinus Sleud Rhamnaceae Wetechua S WL 1.7 Co,Fw, utensi ls 

85 Hibiscus berberidifolius A. Rich Malvaceae . . Shanda S Hd 6.7 Fw, Lf 

86 HibisclIs dongolensis Del. Malvaceae qixiqit ta 5 Hd 1.7 Fw, Lf 

87 Hibiscus rosa-sinensis L.. Malvaceae 5 HG 2.2 Lf, Or 

88 Hagenia abyssinica (Bruce) J. F. GlIlel. Rosaceae Xenchuta TIS HG 2.2 Co, Fi, Md, Sh, Ti, 

89 Hymenodictyon jloribundum Robinson Rubiaceae 5 WL 1. 1 Fw, 

90 HypericulII quarrillianum A. Rich. Hype ricaceae wobaxihaqa S WL 0 .6 Fw, Ch, Bk 

91 HypericulII revo/urum "uhl Hype ricaceae wabaxi haqa TIS WL 1.1 Bk, Fw 

92 Ja arand mimo ilolia O. Don. Ex Bignoniace ae jakaranda T HG 7.8 Bk,Fw, Or 

J minulllab .sim um 0 Oleaceae Xosha C Hd 3 .9 Co, Lf 

~ J rropJt cur L Ex Euphorbiaceae Cheno S Hd 7.2 Lf, fue l 

Jum~ru pr era I. Cupressaceae Abash homo T HG/WL 32.2 Md, Po,FI Lf 

J II /I I Acanlhacea Gu/bono S Hd 40 6 Md Fd B .Po, F F . l 

7 Anacard, c e Ott uro T Wl 2 FI Co F 

m. c a S d 

"" tu ana f S 

are 0/1 roro 0 1. 

T 



onld . . . 

Botanica l name Orig in Family Local Name Habit LU type 
% 

U e .no 
freq. 

102 Manilkara butrlg i Chiov. Sa potaceae Gilta/Lega T WL/Hd 7.2 Ft , CO,Ti, Fo 

103 May ten liS arbulifolia ( A.Rich) Wilczek Celestracea e kombolla TI S Hd 22.2 Ft,Fw,Lf 

104 Maylenus argula ( Loes) Robson Ce lestraceae M ula S Hd 2.2 Fd,Fw,Ft,Lf 

105 May ten liS graci/ipes (Welw. Ex Oliv) b ell suspp. Arguta ( 
Celestraceae M ula S Hd 0.6 Fd, Lf 

Leos) sebsibe 

106 A1aytenlls senegalensis (Lam. ) Exell Celestraceae Mula T/S Hd 3.3 Md, FW, LF 

107 Melia azedarach L. Ex Meliaceae Mila T HG 1S.6 Md, Po,Fw,Sh, 

108 Millettiaferruginea (HochsL) Baker Fabaceae Hengezenna S HG 18.3 Md,Fd,Bk,Fw,Sf,Ft,Sh 

109 ,\ fyrsine a/ricana L. Myrsinaceae Gettemmllta S Hd 1. 1 PO,Lf 

11 0 . 'erjlll1l oleander L. Ex Apocynaceae S HG 2.2 Or, Lf 

III lea ellropaea L. ssp. cuspida/a (Wall. ex C. Don) Clf. O leaceae Weira T HG/ WL 33.3 Md,Fd,Bk,Ft, h,eo, Tb 

11 2 lea welwi/schji Gilg.& Sclrellenb O leaceae Onema T HG/ WL 2.8 Ti, Fw 

, 13 lin ia roche/iana A. Juss. O lin iaceae Shoimo/uta S WL .6 Md, ,F\v, 

114 () y r i qlladriparrilQ Decn. Santalaceae Ko'rrulo WL .3 Md.F\ 

115 ( . mllU pe iOSII DC. Rubiaceae Zi=ombellQ FM . 1 Lf. F" 

1\ 6 re.Je" Rubiaceae Fu~i mikella II WL led.B L . " 
1\ rcke Mal aceac lid F" . I 

11 \\, r" \ld, 1 1 

1\ f1 Rub. ae lid ~ r" II 0 

II. h 

Ph~ " lid II 

1 

II • 

, 
IL".. ()rl /I • \'1 I- I , 



Botanical name Orig in Family Local Name Habit 
LU 

% freq. Uses 
type 

126 Pirlosporliln viridiflorulII Sims. Pittosporaceae Bobanaqa T HG 3.3 Md, Fw, FI 

127 PodocO/pusfalcarus (Thunb.) Mirb. Podocarpceae Zegba T HG 36. 1 Md, T i, Fw, h, Or 

128 Polyscia fulva (Heirn) Araliaceae Getame T WL 2.2 Ft,Fw, 

129 Populus alba L. Ex Salicaceae T HG 0.6 Or, Lf 

130 Pal/feria adolji-friederici (Eng/.) Baehni Sapotaceae ' Shoa' T HG 2.2 Ti ,Cons, 

131 Premna schimperi Eng /. Lamiaceae Xoxanqetalwesesita S Hd 8 .9 Md, Fd,Co, 

132 Pro tea gagued 1. F. GlIle/. Proteaceae Xayta S CFM 2.2 Or 

133 Prunlls africana (Hook. f) Kalkm Rosaceae Gerba T HG 36.1 Md,Co, FW,Ft 

134 Psydrax parviflora Bridson Rubiaceae ' Gayta T · CFM 4.4 Fw 

135 Pycnostachys abyssinica Fresen Lamiaceae Tontona S Hd 25 Md.Sf, Lf 

136 RJumuws staddo A. Rich Rhamnaceae Wetechua srr Hd 1.1 FW, fumigation 

137 Rhus gllllinosa A.Rich Anacardiaceae Shi/alelQemo S Hd 5.6 Fo, 

1 8 Rhus M. poli Engl. Anacardiaceae S Hd 0.6 Lf 

139 Ril hiea albersii ilg Capparidaceae Qoroqonda CFM 0.6 FW.Fd.LF, F 

14 Rosa ab., inica LlI1dl Rosaceae eguta WUHd 2.8 Fo. Bk.. Lf 

141 Ro a rl Jr rdu Rehd Rosaceae ababa HG 12.8 r. FI 

142 Rub..., I udn r. h .. In R saceac Hamarou' Hd fd.l l 

I~ r lid r" . 
I H ,\(0 era \\ Hd h h , rl 
I S 1 If \\1 1 ~ 0 I II 1. 

I t I c, l , IJ 

H I I 0 II 

I' \I 

f ( 



151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

1 

o 
I I 

Bo tanical nam e 

Senna occidentalis (L.) Link 

Senna perersiana (Bolle) Lock 

Senna sep temtrionalis (Viv.) Irwin& 
Bameby 

Senna sing ueana ( Del.) Lock 

Sesbania sesban (L.) Merr. 

Sesbania quadrata Gillett 

Sida schimperiana Hochst. Ex Rich. 

S ida tenuiearpa Vollesen 

Smilax aspera L. 

Solaneeio gigas (Vatke) C.JejJrey 

Solanecio mannii (Hook.!) C. Jeffrey 

Solanum ineanum L 

olanum giganteum Jaeq. 

Origin 

Ex 

parrillm j llneeum L. Ex 

parltodea niloriea Seem Ex 

. rereo perm urn kunrltianllm Itam 

. Iryclrno inno II Del. 

lin It e " il/d.) D 

·1 

fI 

Family 

Fabaceae 

Fabaceae 

Fabaceae 

Fabaceae 

Fabaceae 

Fabaceae 

Malvaceae 

Malvaceae 

Smilacacae 

Asteraceae 

Asteraceae 

Solanaceae 

Solanaceae 

Fabaceae 

Bignoniaceae 

Bignoniaceae 

Loganiaceae 

M ) rta cae 

Rut .! '3C 

\lc . 

II 

Local N ame 

Senalsemaka 

Senalsemaka 

Senalsemaka 

Senalsemaka 

Sesbana 

Sesbana 

Xurazu 

Xurazu 

Gesargaja 

woeho haqa 

Fugi malaata 
Hombororita 

Ziza 

Sparoda 

Gambella 

Ad ra J 

& h n 

Habit 

S 

S 

S 

S 

S 

S 

S 

S 

C 

S 

S 

S 

srr 
S 

T 

T 

T 

T 

T 

LU 
type 

Hd 

WLlHd 

Hd 

Hd 

CFM 

Hd 

WL 

WL 

WL 

HG 

HG 

Hd 

Hd 

CFM 

H 

FM 

W L 

FM 

\\ 

\\ 1 

" , 
1 \ 1 

I 1 

II • 

d 

% freq. 

1.1 

53.9 

11.7 

2.2 

15 

2.2 

2.2 

1.7 

l.l 

5.6 

2.2 

30.6 

6.7 

1.1 

5.6 

2.8 

0.6 

11.1 

2 

1. 1 

I I 

I I 

U es 

Md,Fw, 

Md, Ft, Lf 

Fw,Lf 

Fw 

Fw,Fd, BK, Lf, Sf 

FW,Fd, BK, Lf 

Md,Fw 

Fw 

CO,Md; Fd 

Md, Sf 

Md, Sf, Lf 

Md, Lf, Bk 

Md. Lf, Bk 

Or. Lf 

Or. h. Ti. Fw. h 

Fw. Fd, r. 

F\\ . t 

~ . Fd . B~.F\\ . FL. h. h. 

IlL,II.LC lb. Id, , I" 

rll .11 

h r I ' . " 

, I 



B Ola nical n alTle Origin Family Local Name Habit 
LU 

% freq . Uses 
type 

176 Uvaria angolensis Oliv. Annonaceae Boyna S WL/Hd 2 .2 Fo,Fe, Fw 

177 Uvaria leptoc!adon Oliv. I Annonaceae chechileta S Hd 2.2 Fw, Fo 

178 Vangueria volkensii K. Schum., I Rubiaceae murxanqeta S WL 0.6 Bk 

179 Vernonia amygdalina Del I Asteraceae Heba' T CFM 33 .3 Md,Fd,Fw,Sf,Ft,Lf,Ch 

180 Vernonia auriculifera Hiern Asteraceae Reja/barawa S Hd 32.8 Md, Fw, Lf, Sf 

181 Vernonia bipontini Vatke Asteraceae Hamaka S WLlHd 17.2 Fw, Co, Bk 

182 Vernoniafiligera Olive & Heirn I Asteraceae Hamaka S Hd 29.4 Md,Bk,Sf,Ch 

183 Vitex doniana Sweet I Verbenaceae Duli'chuta T CFM 6.1 Fo, Fw, Ch, Bk, Co, Ft 

184 , ... Withania somnifera (L.) Dunal Ex Solanaceae Gizawa S HG 2.2 Md 

185 Ximenia americana L. Olacaceae Hui'la S CFM l.l 
FW, Fo, Md, Fd, Bk, 
Lf, Ft 

186 
Vepris dainellii (Pic/ri-Serm.) 

I Rutaceae Lala S WL FW, Kokwaro 

Key: Bk-bee keeping, Ch-Charcoal, Co-construction, Fd- fodder, Fw- firewood, Fo- food, Ft-fann tool & handle, Fu- Fumigant Lf-live 
fence, Md-medicine, lR- Insect repellant, Po-poles for construction, Sf- soil fertility, Sh- Shade, and Tb-tooth brush. 
Habit: S = Shrub, T = Tree, T/S= tree/shrub, and WC= Woody Climbers/ lianoids 
Land Use types (LU type): Hd = Hedge, HG = Home garden, WL= Woodlot, WLlHd = woodlotIHedge, H IWL= 
Homegarden/woodlot, CF = Crop field, and CFM= Crop field margin. 



APpendix V. The number of Families, Genera and sp' r ecles 0 Woody pte 1ft 1\ J l ,) - Genera Species 0/0 fa miJy Family Genera - 2 3 1.6 canthaceae Myrsinaceae 2 
nacardiaceae 3 4 2.2 Myrtaceae 3 6 
nnonaceae 1 2 1.1 Nyctaginaceae 1 1 OS pocynaceae 3 4 2.2 Olacaceae 2 
raliaceae 2 2 1.1 Oleaceae 3 
recaceae 2 2 1.1 Oliniaceae 1 1 OS 
sparagaceae 1 1 0.5 Phytolaccaceae 1 1 05 

Asteraceae 2 6 3.2 Pinaceae 1 2 
Balanitaceae 1 1 0.5 Pittosporaceae 1 2 1 1 
Bignoniaceae 4 4 2.2 Poaceae 2 2 1 1 
Boraginaceae 2 2 1.1 Podocarpceae 1 1 as 
Burseraceae 1 1 0.5 Polygalaceae 1 1 as 
Capparidaceae 2 2 11.1 Proteaceae 3 3 
Casuarinaceae 1 1 0.5 Rhamnaceae 3 3 1 
Celestraceae 1 4 2.2 Rhizophoraceae 1 1 as 
Combretaceae 2 5 2.7 Rosaceae 4 5 2 ] 
Cupressaceae 2 2 1.1 Rubiaceae 7 7 
Dracaenaceae 1 1 0.5 Rutaceae 4 4 16 

Ebenaceae 2 2 1.1 Salicaceae 2 2 1 1 

Ericacaeae 1 1 0.5 Santalaceae 1 1 as 
Euphorbiaceae 8 14 7.5 Sapindaceae 3 3 1 6 

Fabaceae 11 23 12.4 Sapotaceae 2 2 1 1 

Flacourtiaceae 2 2 1.1 Schrophulariaceae 1 1 as 
Hamanelidaceae 1 1 0.5 Simaroubaceae 1 1 as 
Hypericaceae 1 2 1.1 Smilacacae 1 1 as 
Icacinaceae 1 1 0.5 Solanaceae 4 5 27 

Lamiaceae 4 4 2.2 Sterculariaceae 1 1 a 
Loganiaceae 2 2 .1.1 Tiliaceae 1 2 1 1 

Malvaceae 3 7 3.8 Ulmaceae 1 2 1 1 

Meliaceae 3 4 2.2 Urticacaeae 1 1 a 
Mel ianthaceae 1 1 0.5 Verbenaceae 1 1 0 

~oraceae 1 4 2.7 
Total 63 135 186 

231 



Appendix VI. Percent frequency of woody species in KT Zone 
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Refer keys for tree/shrub species code on next page 
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Ke s: 

codt 

I 

10 
11 
1_ 
il 
14 
15 

16 
I 
IS 
19 
10 
21 
12 
)J 

14 
15 
26 

29 
30 
31 
31 
33 

34 
35 
36 
31 
J& 

39 
40 
41 
~2 
43 
.\.I 
4 
46 
~ 
4g 
49 
10 
I I 
52 

j 

I 
II 
16 
I 
18 
19 

61 
1 

~mt n~ 

Cordia a[ricano Lam 63 
Cro on l'Iaaosmt'h. ·us ~l. 64 
B/1l~lI anndyselltrit'G J.f . Miller 65 
Cup,·.::SlIS lucimnica MilL 66 
Senna perersifIl.o (Belle) Lock 67 
E1,ca~p/us camaJ.dulcilsis D"h,,11 68 
Gouania IOllgispicala Engl. 69 
Grcwia tellOX Forssk) Fiori 70 
[n 1111"imJ bmce. Sellw.in! 71 
C~esalpin ia decapstllia (Roth) Alston 72 
JusriCld seninlperiana T. Anders 73 ' 
Bersama Ilbyssinica Frf.sen. 74 
PodOCIlIPIlS [alcams (DuIIIb.) Mirb. 75 
P/1lIlIlS africano tHook.!} Knlkm 76 
Olea fll ropnea L Hp. 
Cuspidate (Wnll. i':\. C. DOli) qr 77 
T'.monia alltygdalina D"I 78 
[ ucaf)p/us globulus Io.bill.. 79 
Vtruonia auriculifera Riem 80 
Albizia gummifera C.A.Sm. 81 
Juniperus procera L. 82 
SolalliuIn fllcanum L 83 
Vemoniafi/ig21'll Olr.'c &: Hrim 84 
Mae:;ll lallue.1aia Forssk. 85 
Ekcbcrgia capellSis Spamll. 86 
Pymostachys abyssillica Fres~ 87 
[ hretia cymosa Tholll/. 88 
Acacia abyssinica Hochst. R" Benth 89 
PQl.WIll abyssinira F1'Csen 90 
Diospyros abymllica ( H~.im) f . "\''llit~ 91 
Euphorbia timcalli L. 92 
MiI)'1el!!ls (frolinjolia ( A.Rich) Wi!cek 93 
T eclM »ohilis Del. 94 
Datura arborcum (Wild) Bercht & Presh 95 

\Jmf 

Sap;"111 «llipriCUIII fHoclutiPtU 
Pmras Inllc#Olnra ( For-.stio. 
Claus flta anl.llala ' llId ) Btsuh 
F,t'lls S)ccmoru: L 
Pl-fttna schllllpCri b gl 
Trichioo pn"'ri4na .f. 1u;, 
AClJCia s"'-raJ a.} WiIIcl 
DracaertQ srllldMn b gl 
Rublls sm,dnfl1 Sch" ",.t! 
DombeJ a romda (1 F Gmtl) P &.np, 
JacartJllda III/Jlumfoifo D Do!I 
Pihosponmr ab)'ssbIlCIIIII Hoehn a 0.1 
.-icanlhus nninllU C. B Clarke 
Jatropha curcas L 

Manilkaro bututi Cniov. 
Hibiscus dongolnuis DeL 
SolanWII giganrflllff .ltJcq. 
Vila tianiallll $\0·"'1 
LlUcaena lIucoclJlllala rIA • . ) 0. /l'ir 
OUnia rocneiitma ... ~. 
Rhlls glulioo$O .!Rich 
Senna obiusifolia fL.l ln. ;n .. BlIIINb)' 
Solan~do gigtri (T'atUi CJ~· 
Spad/odea niloticlI S«II! 
Carissa spina",m (Forssk .) Vahl. 
Clmxkndnon Itr)"ricoidc V like 
Euc.al)prus salig1ta Sal!!. 

Trichilia drQg/lOlla SolId 
.4cnmhus sC/lJlii Chion 
Blighia JDIijugara Bal,-
PS)·drax panijW/'Il ilntis"" 
ApodJ>t.s diatidi4ta E Mty Ex Am. 
Jaslll;1IlIIII ab)'ssilli/2/111 DC. 

f ucaf)pb.s dJriodoJ'Q Hook 
Euphorbia abyssiniClI Pax 

96 LontOlla calffara L. 

• 4rundo donax L. 
[ uphorbia cotinifolia L. 
S«/III 11 didymoboi:I'}11 (FresfJlIJ 
1111'ill& Bamcby 
Ceins africllna Bwm. f. 
[ rFllnna abyssinfm Lam. exDC: 
Mill.erria fel'l'tlgillCll tHocltstj Bair"r 
ArundillQria alpilla K.Sch\llll 
Vernonia bpontini Vatke 
Combrerum moUe G. Don 
Discopodium pe.nninervium Hochst. 
Ox)'allihus speciosus DC. 
Acacia d~cU/nms Willli 
At.IiG tI1cdaracJ, L 
DovyaIis abyssillica ( . .!. RiCh ) Warb. 
Sesbania sesban (L.) }.ferr. 
Allopl.yluJ ao),ssfllica (Hochst.) Radlk 
Eupl.orbia pulchen'il1fa Klottsch. 

97 Phoenix recliMia Jacq. 
98 .4cacia ItItlallOn·l"" R. Br . 
99 C:assipolIT«I 1II~losQII/I ( B • • ) A1stoo 

100 Gardm ia rUllifolia 1:. Schulllach &: Tllen 
101 Gr",iI/«I robusra ,4. CIOIII..Er.R.Br 
102 MaytellllS s'Mgallnsis ( Lmn.) [ nil 
103 OS)-Tis qulldrlptmita Dfm. 
104 Piho5poflllll l 'iridIJIol1llff ShIu. 
105 UlWa It)posllodMd1Oll (A. Rich. IFMtI. 
106 Balanites ugJpiiaca (1..) Del. 
107 Bridilia sdflf'OMljra MueD. Arg. 
108 COlllbl'8t1l111 colJinuIII FJeSaI 
109 Euphorbia COlli pacta 
! 10 0100 w,lwiischii Gilg.&: ScIlLU."b 
111 Ph)70Iacc.a dod«11JIdm L Hl rll. 
11 2 Rosa abyssinica Lindl~.1' 
113 SrerlospmnulII bmtlrialllllll Cham 
114 .4cal)phapliCOso Foruk. 

Bou., trni/wa spaC'iabflis Wi!ld. l.! 5 
Cansssa cdllli.s(Vahl) Eneil 116 

.isparagns africana Lam 
[I'yrw'ococca mcogwB Pram 
Ficus l'astlJ ·Forsst Rosa x lichardJi Rcltd. 11 7 

Bridilia micmntha BaiU 118 
S'/IIIO septemtrfortalis (1!jv.) Irwin& Bameby1l9 
Ficus sur FOl'ssk. 120 
S)':J!ium guinulu6 (TYrUd.) DC. 121 
FI(uS iliolllli"ii Blume 122 
Acacia s.yaiOel 1:!3 
Budd_lill polys1Ochya Fles~n. 124 

Hagmia ab)'ssinica (BIVU J F. GwL 
Lannea · ... ' Jwjlrhia (Hinn) EIlfL 
Linoc;,ra giordani Chiov. 
Macarallga ctlptnSil lBaill. Srm 
May tenus ru-guilll LOIXI Robson 
Nmum oleand ... L. 
Po /)'sciaju l\"tJ (HfirnJ 
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D /n ; 1 1I [ lIneS: K:. nlba lli <' nlba r; a n a nl e > F L ( F idelity L e ve l), H a bit. Part u sed , o nTl u sed , n~elh d r prcpa ,' a t i n , 

a dmini ITar io n ro ute a nd vo u c h e r number. I C F a nd the a verage preference rank of each )TIedicina l pla nt w e re given in pare nthe i 
followin g th e ai lm ent trea ted and scientific names, respectively, The' highest number under a ilment category indicates the best one. 

Abbreviations: Habit- H(Herb), T( tree), S (Shrub), P(perennial); Form used D (Dried), and F(Fresh). 

a. Medicinal Plants list for human ailments Only 

Scintiifc name Family Local names FL I Habit part used 
Form Methods of 

Route Ailment treated (ICF) 
voucher 

used preparation no 

Acacia abyssinica 
Fabaceae Odorraa 33 I T Gum 0 

Decocted, mixed 
Oral Pertussis (Qakkita) (0.87) 313 

Hochst. ex Benth. with honey 

Acant/lus sennii Chiov. Acanthaceae Chocha 67 I S Shoots FlO 
Ashed, mixed 

Dermal Eczema (wichiba)(0.88) 291 
with butter 

Achyranthes aspera L. Amaranthaceae Ambuta 20 H Roots F 
Crushed, mixed 

Oral 
Abdominal complaints 

185 
with water, filtered (0.90) 

Achyrospermum shill/per 
Lamiaceae Zamzameta 67 ... I s leaves F 

Crushed, mixed 
Oral Ascariasis (Hamas Xidatl!i2 146 

"( Hochst ex Briq. ) perkins with water, filtered (0 .93) 

Bishibisha Root & 
Odontalgia ( Inqqo Xiddata) 

Asteraceae IKa'losanchuta 
73 H 

inflorescence 
F Chewed Oral (0.93) 9 

Acmella ca"lirhi=a DeI.(I) 
Asteraceae Bishibisha 47 H , leaves F Squeezed Oral Emaciation (Middadiqqa) (0 .95) 9 

Bishibisha 

I Root & 
Asteraceae 33 H 

inflorescence 
F Chewed Oral Tonsillitis (qoqqera) (0.8 1) 9 

Asteraceae Bishibisha 40 H Leaves F Crushed Dermal Herpes zoster (qisona xidata) 
i (0.92) 9 
\ Abdominal complamts (0 90) 

Zingiberaceae Wokash 100 I H Seeds D Chewed Oral 314 
AIr ,momlem corronma I 

Braun) J~n 
Zmg,beraceae Wokash 100 H Seeds D 

Chewed with Oral Tonsillit is (qoqqera) (0 I ) Catha eduhs 14 

rushed along " , th 
Lamll'cc:ae Anamura 40 H L""ves F B anlidysollfl a . and Denn I E ,I ")e (M nn •• '"Lt) ( 7 '4 

mlXfti WIth water 

0f1G0CICd ,, "h R , , ..w-U1 
, I j"'~/o/l D n I , G1Ic Anamur-. , 1\ L \ F haIepcns" 

, '4 and-V atn\ 8dahna (0 ) 
I 

l'o\odn'eJ m,'Cd 
I I 1\ I 0 th e · Of' ,,' t " .. I ,4. 

... hMoI 

I ~ .. I 5~ ( .. ~)(t)~) I' .... 1 .. 0 t--: 

I '" . • et>N-"' ,d;''';-k, 



r «' 
C h oppeo.l . 111. 11 ~ o noJ 
rn l xed \Ylt.h \vh e, 

A/liUNt jX1rrlun L A I .acene unkutnl!J 40 H B u l bs F T h e n . co ncocted w ith rat N cphropalh)(Mutl \d3u a) 8 ) 
R . abyss in ic lis al\d C 
m acro s tachv us . 

Crushed a long with 
Aliaceae Tuma 73 H Bul bs F A. porrum, and Oral Diarrhea (Muggitta) (0 .88) 206 

Alliul1I sariVll11l L. 
mixed whey 

crushed along with A. 
Aliaceae Tuma 60 H Bulbs F porrum L, mixed with Oral Hypertension (0 .8 1) (Qeegi mossu) 206 

whey, and fil tered 

Aloespp Aloaceae Goti Moquta 53 Leaves F Crushed, Squeezed Cold (gid mo'ssu) (0.81 ) 3 17 

Amaranrhlls caudatlls L. Amaranthaceae Halibe 35 H Seeds D 
powdered, mixed with 

Oral Sunburn (Nifazuta) (0.93) 3 18 
coffee 

Amaranthlls dllbills 
Amaranthaceae Rasul ta 33 H Seeds D 

Powdered, mixed with 
Oral Micha (s iriais) (0.91) 3 10 

Theil. coffee 

Apiaceae Wolenga 87 H Roots F 
crushed, mixed with 

Oral 
Intestinal worms (Godebi huchcha) 

207 
whey, and filtered. (091) 

Anethum foen iculum L. 
Crushed, mi xed with Abdominal complaints 

Apiaceae Wolenga 93 H Roots F 
water, filtered Oral (090) 

207 

Asteraceae Aguffalnatra 27 H leaves F 
chewed or powdered 

Oral Hypertension (0.81) (Qeegi mossu) 147 
and drink with tea . 

Asteraceae Aguffa 53 H leaves F c rushed, rubbed Dennal Dandruff (Bulalimata) (0 .93) 147 

Artemisisa absinthium Concocted with Ruta 
Epilepsy (Zabberra) (0 .86) 

L. Asteraceae Aguffalnatra 53 H Leaves F/D chalepensis Oral 147 

Asteraceae Aguffalnatra 87 H Leaves F Decocted Oral Febri le (ibbaa) (0.92) 147 

Asteraceae Aguffalnatra 67 H leaves F Decocted, mixed with 
Oral Cough ( Ganshu) (0.93) 147 

coffee 
Arre ..... 'a afra Jacq. Ex Asteraceae Animsa, Natra 40 H Leaves D powdered, decocted Oral Malaria (shekerita) (0 .90) 26 
Wild 

Asparagaceae serat i 60 S Roots F Crushed, Squeezed Oral Hemorrhoid (Kintarola) (0 87) 225 

Asparagaceae seral l 40 S Roots FlO 
Ashed,mixed With 

Dermal Eczema (wich,ba)(O 88) buller --
J pamgw.> afr. ana CruShed , m"ed ","h 

m Asparagaceae serall 73 Roots F waler fl hen,d Oral Alrophy (Ban, hu) (0 92) ., 
Roou 

Crushed, "m.ed lID ral Brebl pain para seratl "'"aler, flheR'tl (unuunl "dau) (0 921 .. 
C oncoaed \\ lIh >C!ed, 

let .or. ..... O. T BUlb f 
tc("on II 1 .1 ~ ...... '" Il ".I 'n 

... 
I) ~I-)uln ... ~ 

I U BUlb r -:::;;~;;.~~~~ H I ,~l , .. ... , J~f 

... l~ II I L on :~c.1 10;;;- ::U 
':"'.-.1 ._--

Il~ n I 
len.,. . 

.~ Onl IllWYtol~~lto .iU ) :m , 
~ 

II~ j'!(l I II . i Lc-....... I I ' ·il·~"~ . j ·"till 11 :"ln~{ ... t __ """tolll" :U 



r;'.;. .. k4,o, . J> ...... "' .. , . _ ~n ..... ""'c- Itllnf.rnr. 73 " ' lI!'a \,re::lo . Occoclc(J . I)u 't-~ 0 .... 1 Utc:n l'\4) ()i'~n l U un.-) \ 0 ~,n,) - ' -1 1 ~ 
C:~r.Juu~ c!maeeep hafw; 

A S l crflCene C huo ' 8? " Rools F "':"::!"' Ish cd . l-q .,(ed w ith 0 .... 1 ~O~).,' l nnl corn D\n 'I 't"l _'10, 
( W olke) O f , v A n d If ,eOl \W3 t~ . 'i ltered 

I arduu.s cl1n,aecephaius A srcraccae Chua' 87 H Roots F 
Po\vdered, mi xoo w ith 

Oral M ,e ha (s ,riais) (0.9 \ ) '2'27 coffee 

Caricaceae Papaya 40 T Leaves powdered, decocted Ora l 
ArnoebiasisiGiardiasis 

325 (EmmemalJarda) (0 .88) 

Carica papaya L. Caricaceae Papaya 73 T Seeds FlO Chewed Oral 
Intestinal worn1S (Godebi huchcha) 

325 
(0 .9 1) 

Caricaceae Papaya 27 T Leaves F Decocted Oral Malaria (shekerita) (0 .90) 325 

Caricaceae Pappaaya 60 S Fruits F Crushed Oral 
stomachache ( Kuuchchaammee 

325 
Xidatta) (0 .93) 

Apocynaceae Atulla 27 S Roots F Crushed, squeezed Oral Snake bite (wori karu) (0.88) 24 1 
Carissa spil1arum L. 

Apocynaceae Atulla 53 S Roots F 
Crushed, mixed with 

Oral 
Abdominal complaints 

24 1 
water, filtered (090) 

Ceropegia microgaster 
Asdepiadaceae 

Tudichulgidi 
33 L(H) Leaves F 

pounded, mixed with Oral & 
Cold (gid mo'ssu) (0.81) 135 

M. G. G. G ilbert zebu water Dermal 

C henopod iaceae Gonsidida 53 H Leaves F Squeezed Oral Odontalgia 98 
Chenopodllftn ambrsioides L. 

C henopod iaceae Gonsidida 40 H Leaves F Squeezed Optical Eye ache (ille xiddata) (0_90) 98 
Cirrus aurcmtifolia (Christm) 

Rutaceae . Lomita 93 T Fruits F Chewed Oral Cough (Ganshu) (0.93) Swingle 

Rutaceae Bayxaqqa 47 S leaves F 
Crushed, mixed with 

Oral Pertussis (Qakkita) (0.87) 330 water, filtered 
Rutaceae Bayxaqqa 73 S leaves F Crushed, squeezed Oral Sunburn (Nifazuta) (0.93) 330 

GembalekalB Concocted with 
Rutaceae 80 S leaves F Ocimum lamiifolim, Oral Ascariasis (Hamas Xidatta) (0.93) 330 

lauseno W l isalO (Willd.) ayxaqqa 
and buttered. 

Bcnth mixed with C. 
Rutaceae GembalekalB 93 S Buds F anistata. V. Oral Rheumatism(all" fXX UU) (091) 330 ayxaqqa 

amygdalina. & E. tef 

Ruta eae GembalekaIB 80 L eaVe! F Crushed. mixed Oral E"II e)-e (Manni ilillA (0 87) ayxaqqa WIth water. fil tered 

' ..... a'o I ".1"" .. _" Stflld- RanunuclaceK Shishuta 20 L(H) Roots F Salted. chewed Oral OdontalgIA 92 

C' '' R",' RanunucW:dIe Shlshuta 27 L(H) Roots F Chewed "Ith salt Oral Tons llIlIlS (qoqqenI ) (08 1) 91 

l"h~ .l , ''',' &I J u 
F uphorbllOCCX shumtlgcsha 60 S LC3'''' F Squ«zed Dermal Forma ("''lCh,bal(O 811) }11 

shumu I M I\'N '\Ith L 
r 

Ii 
2 R F h,d lfonnl ral II JIll 1 u 1(0 II 

sq~ 

R ....... c:>oc Buru 01 T:. s..-.-.h 1 0 Roau:.! I'O'"~ Detmal 1I 1<'C'l."& (Cul l \0_"", I ~~f 

T R .. ~oo,,~ . 
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F-OAn cJru" t ~t ' . um Apooc=c \\'Od lnl H nlU " 00 /I l n ll orcsccn co Fl O C h c \V(.'"<.I I I\ l ')(.10 ,,"\\nt\ \ CQ""P\ ' 10 \ ' f~ 'U~\ 
C o,-onop us dJdy mus ( L ) Brassicaceae fara nji s un fa 100 1-1 Leaves F hewed Oral A bdomim\\ cO l'n p\(u n \.S (0 90) , 

\ 
Sm ith 
e roto/aria incano L. Fabaccae Ch.chayena 47 H Roots F C rushed Oral DIarrhea (MuggiI1a) 0.&& 

Crol. laria plowdenii Sak. Fabaceae Chachayena 47 H Shoals F 
Crushed, mixed with 
water 

Dermal Jaundice /Gaqichi mossu (0.88) 301 

Euphorbiaceae mesana 53 T buds F sap smeared on Dermal Vitiligo (Becharut) (0 .94) 49 

Euphorbiaceae mesana 93 T Roots F 
Crushed , mixed with 

Oral Obesity 3 16 
water, fi ltered 

Croton macros{(lchyus Del. Euphorbiaceae Mesana 93 T Sap F Exudated Dermal Bleeding (Cut) (0.90) 49 

mixed with A. sativum, 
Intestinal worms 

Euphorbiaceae Mesana 100 T Barks DIF N. sativa , R. Oral 
(Godebi huchcha) (0.9 1) 

49 
chaleoensis,and whey 

Euphorbiaceae mesana 87 T Leaves F Crushed, squeezed Oral Snake bite (wori karu) (0 .88) 49 

Cllcllmis mela L. Cucurbitaceae 27 L(H) Fruits F Decocted Oral Nephropathy(Muli Xidatta) (0 .89) 335 

Cllcllrbila pepa L. Cucurbitaceae Dabaqula 27 H Fruits D mixed with whey Oral Nephropathy(Muli Xidatta) (0 .89) 336 

CupresslIs /usilallica 
C upressaeeae Faranji Homa 67 T Leaves F Squeezed Oral Typhoid (Taayfoodaa) (0.95) 337 

Mill . 

Cymbapagan citratllS (DC .) poaeeae Hitiehuta 27 H leaves F Crushed, squeezed Oral Hypertens ion (0 .8 1) (Qeegi mossu) 338 

Stapf. 
Hitichu 87 G Roots F 

Crushed, mixed with 
Oral 

Abortifacient 
338 poaceae whey, filtered (Fo'oli fa-issi) (0.92) 

Cynodon daclylon L. Poaceae Qorixxulharuffa 60 G whole plant F Crushed, squeezed Dermal Snake bite (wori karu) (0.88) 339 
Cynog/osswlI coeruJell1ll Steud . Boraginaceae Kachebal 67 H Leaves F Heated, squeezed Dennal Hemorrhoid (Kintarota) (0.87) 165 
ex DC . Bax..xaturssa 

Cypenu ji.scheriaTl'u A . R ich Cyperaceae Na'qqa 93 H Roots F Chewed Oral D!l1gategna 14 1 
(Sudden sickness) (0.91) 

Datura stromo",lIm L. Solanaceae Machareqqa 100 H Leaves F Crushed, Squeezed Oral Dog bite 339 

Solanaceae Machareqqa 80 H Seeds D burnt for smoke bath Oral OdontalgIa 339 

0, h ephato ""'gifot.a 
Asteraceae Higme 33 H Inflorescence F Squeezed. rubbed on Dennal I I ' morrho/d (Ktnt:llrota) (087) 74 

(L fO) Kunl~c 

Powdered \Vlth Ii 
1111 tinA I worm ( I hochc:h3 ) 

001 1UI1/01", LF plndaceae I",kna 47 Leaves D ab\ Int mixed " , rh I 
( l q t ) 

4 1 -
" '31er 

Dtn') o/'. oh) " "IA RICh ) F 0Urt .... h lltut 7 Lea\ F h~ I T ,Ulll (~ItO I I 
'III asb 

T \I Roots r Co,lCoaed ", nh ,r • r - n'lJ '( "- ~ ~-- "bLita' l I I -
A-..cdC Tou.. j) \I Root> r --;;; oa:oJ . ... .... 1 I'ptlq>iH7 ~r>)( ~ I 

~ 'ft ~ .... , ... ! .... u 53 II RDOC' r <:" >hnJ . ><lU«7<>.t ..... >.&.1 ~ .... ~" , ,",,"..,. .. )(0 Ta l i _ 
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Asteraceae Tossa 67 H R oots F C he w ed Oral Tons,II'lis (qoqqera) (0 S ' ) 205 \ 

J £llI.f li l e cor ocana (L .) G aerrn. Poaceae Fagajil 73 H Seeds D 
Decocted, mixed with Oral bone setting ( Bixxamo ali) ~O 83) 320 
butter 

Ekebergia capensis Spamn Meli. eeae Oloneh uta 93 T Barks F mixed with A. Oral Odontalgia 377 
a/heana. held in mouth 

Musaceae Wesse 87 H(P) Corm F Chopped Oral 
Abolt ifacient (Fo'oli fa-issi) 

244 
(0.92) 

E nsete ventricosum 
Musaceae wesse 80 H(P) root & 

F 
Powdered, heated, 

Oral 
Amoebiasis/Giardiasis 

244 
(Welw) Cheesman pseudostem spiced (EmmemalJarda) (0 88) 

Musaceae HelaganalOni 80 H (P) 
Sap l 

F Squeezed Dermal Tinea corporis (Ulamaaha) (0 .94) 244 
ya pseudostem 

Leaves & Decocted for steam Oral & 
Epilepsy (Zabberra) (0.86) 

Myrtacea Woj u barzafa 73 T F/D 346 
E IIcalypms globuills Labill . seeds bath Nasal 

Myrtaceae 
wojjuu 

87 T 
Leaves & 

F/D 
Decocted, steam Oral & 

Cough ( Ganshu) (0.93) 344 
baarzaffa seeds inhaled Nasal 

Euphorbia dumalis S. Carter Euphorbiaceae Gendele' illata 67 H - ' whole plant F 
Concocted with C. Oral & Anorexia (kurrna) (0.93) 347 

macrostachyus Dermal 

Ellplrorbia tin/calli L. Euphorbiaceae 
HinchibetalCh 

40 S Latex F 
latex is mixed with 

Dermal Hemorrhoid (Kintarota) (0.87) 245 
arata squeezed coffee leaves 

Fallrea rochetiana Serm Proteaceae Futeta 27 T leaves F Chewed Dermal Snake bite (wori karu) (0 .88) 3 1 
Girardinia bul/03Q Wedd Urticacaeae Dobita 27 S Roots F Squeezed Oral Singu ltus (kushanata) (0.92) 72 

Gloriosa superb L. Liliaceae Sidita 27 H Roots F Chewed Oral Abdom inal complaints 
196 (0.90) 

G lli:OIia scabra (Vis.) Ch iov . Asteraceae Shesha-a H leaves F Squeezed Dermal wound Icut(Maazatta) (0.9 1) 348 

Hage"ia aby:uinica (Bruce) J . F. Powdered with Intestinal worms (Godeb, 
Rosaceae Xcnchuta IDO T Innorescence D Dodonaea angustifolia, Ora l 376 Gmel mixed with water 

huchcha) (0.9 1) 

IIr /.a nl/ru .. annuu.r L Asteraceae Nuga 73 H Seeds D powdered, mixed with 
tea Oral Anore",a (kunna) (0 93) - 1 

powdered. mixed wah 
lIortk ... nJgan L P ccae 60 G Seeds D Pavonaa urens root ra l old .d mo' suI (0 /) 4 

Ii \c.-ra l" concocted 

II),... ... .... ,...plldlfol._ IIn",r "" osha H Roots F hewed I Penu.» I (O.Hu 1(0 7) I babbamJ 

u~ ml'\.oJ \\JUt " " , In rtetddl \ 
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I Indlgoftro .fcJ"mpert ) a ub & Fabaceae 47 S Leaves D 
Spach var. sclll lllper i. 

powde red De rma l Eczem a (wlchlba K 88) 2 8 

Oleaceae 
Hagichu 40 L Shoots D Powdered Dennal Eczema (wichiba )(0 .88) 16 1 
(Toshichu) 

Jasminum ab .. lIssin iclIlII Hochst. Epilepsy (Zabberra) (0 .86) 
ex DC. 

Oleaceae 
Hagichu , 

47 L Leaves F Crushed, inhaled Nasal 16 1 
Toshichu 

Cupressaceae Abash Homa 80 T leaves F Decocted Oral Typhoid (Taayfoodaa) (0.95) 287 
Juniperus proce/'o Hochst ( 

Cupressaceae Abash Homa 73 T leaves F Decocted Oral Uterine pain (Uuna) (0 .93) 287 

Cupressaceae Abash Homa 93 T Barks F Chewed Oral Tonsillitis (qoqqera) (0 .81) 287 

Acanthaceae Gulbanna 13 S Leaves F Chewed Oral 
Abdominal complaints 

243 
(090) 

Justitia schimperana Acanthaceae Gulbanna 33 S Leaves F Squeezed Oral Jaundice /Gaqichi mossu (0.88) 243 
(Hochst.ex Nees) T.Anders Crushed, mixed with 

Acanthaceae Gulbanna 33 S Leaves F water, squeezed Oral Malaria (shekeri ta) (0.90) 243 

Acanthaceae Gulbanna 80 S Buds F Crushed, squeezed, 
Oral Rabies (Woshaa mos~uu) 243 

mixed with milk 

Crassulaceae Hanchura 73 H Seeds D Roasted, powdered Oral & labour faci litation 289 
Kalanchoe peti(iuna A.Rich Dennal 

Crassulaceae Hanchura 87 S leaves F wanned' touched with Dennal Rheumatism(alli i ixxuu) (0.91) 289 

Asphodelact:ae 
Onshololutalula 

27 H Roots F Decocted Oral Pertussis (Qakkita) (0.87) 69 Knipltojia f oliosa Hochst. Tuma 
Asphodelaceae Ula Tuma H Roots F Decocted, buttered Oral Goiter 69 

Brassicaceae sunfa 33 H Seeds D 
Roasted, powdered, 

Oral Pertussis (Qakkll )(087) 234 
mixed with coffee 

Brass lcaceae Sunfa 60 H Seeds D Roasted, powdered, Oral Sunburn (Nlfazut_) (0 9 ) 4 mixed with coffee 

L pad"u" Jalt\~um L 
Brass.caceae unfa Ifet 93 H eeds D 

Roasted , powdered Oral Abd m.nal omp 31 nl 
~ 

&. m.xed " 'lIh coff.: (090) 

B eae un( 7 H eeds 0 Powdc:red , m.xed '\lth ral Han f •• lure - ~ coffee 

O"' ··~~ nfa / fc1 7 II Seeds F 
R ted. P " liered 

" II' ~ I' I . m.-.ed "'th coffee on 

I :u .. ,......11) , I ~ 1 ~7 II Leo. r ed J A b.l'''''1tU1 <""'1 J,IIl • I 10 0..1, 

I 
X ,fthct-c ... \. , ho. ... 

7 II IP) I ca. 0«0.. ted 101" 
( ~ I ::u. I 

'-~, 

,.. twit 
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Conrd . . .. 

f L lllaccnc: Ta iba 100 H eeds D Decocted 0"" 
s to m ach ach e <. Kuuchch3~imOlee 148 X.d. ,,,,) (0 .93) 

L II7II1II lLSi l a f issimll1ll L. Linaceae Taiba 100 H Seeds D Decocted Oral COllstipalion ( Godabii n,oliimaua) 248 to.90) 
Linaceae Taiba H Seeds D Decocted Oral Uterine pain (U una) (0 .93) 248 

Linaceae Taiba 87 H Seeds D 
Decocted (uncrushed 

Oral 
Amoebiasis/Giardiasis 

248 
seeds) (Emmema/Jarda) (0.88) 

Lysimachia rllilmerialla Vatke 
Primulaceae 

Wosha 
80 H Roots F Chewed Oral Cough ( Ganshu) (0 .93) 2 

(4) bashinqa 

Lysimachia nlhmeriana Vatke Primulaceae 
Wosha 

67 H Roots F Crushed, squeezed Oral Tonsillitis (qoqqera) (0 .8 1) 2 
bashinqa 

Melia a=edarach L. Meliaceae Milia 27 T Barks F 
Crushed, mixed with 

Oral 
Intestinal worms (Godeb i huchcha) 

290 
water, filtered (091) 

Mentha spicata L. Lamiaceae Naanna 47 H Leaves F 
concocted along with 

Oral Hypertension (0 .8\) CQeegi mossu) 350 
C. edulis & c. limon 

1I1ikaniopsis clematoides 
Asteraceae Bukukuta 60 L(H) Roots F salted & chewd Glandular disease (kichuta) (0.89) 303 (A .Rich) M.Redh. 

1I1i11ettiaferruginea (Hochs!.) 
Fabaceae Hengezena/Bil 

47 T Barks F 
Decocted, mixed with 

Oral Pertussis (Qakkita) (0.87) Bak . ' .. ewi haqa butter . -
Cucurbitaceae Wori rebuta 27 L(H) . Buds. F Squeezed Oral Tonsill itis (qoqqera) (0.81) I 

Cucurbitaceae Wori rebuta 47 L(H) leaves D Powdered Dermal wound /cut(Maazatta) (0.9 1) I 
Momordicafoerida Schurnach . Concocted with 

Cucurbitaceae Wori rebula 60 L(H) Roots F Momordica foetida & Oral Atrophy (Banichu) (0.92) I 
lusticia shimperian 

Cucurbilaceae Wori rebula 47 L(H) Shoots F Crushed , squeezed Dermal Herpes zoster (qisona xidata) (0.92) I 
Monop!lu .IIellarlodeJ (presl) 

Lobeliaceae Dukuchila 87 H Leaves F Squeezed, dropped AUricular Ear ache ( Mecha xiddal ) (0 94) 2 Urb ( 
concocled with buds 

N, OIUi l tO labo "'Iff l Ian ceae Tumbe-oo 93 H leaves F of B. antldysentrica & Oral Herpes zoster qlsona XI -f:u:a (0 ) 207 C macroslachyus, 
sailed 

R unucta e Gambeta ... 
100 H Seeds 0 

Powd~, mLxed ",th ra l Abdomllls i complallllS 
}(a2una \\llte r (0 90) -

\ , I .. I bel III 
Powd~ed. In l,'(ed \411h 

R..nun 
X~CUIlll 

I It 0 hone) ner, <'31 h( hu) ( ) -
fermen.~ 

, I ,l>-<nUU .... 

I IU 'M - f Dc\: ed r I c(, (0 . ) I 
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C o n /d . . . . 
I O lea e llropaeo L. ssp. decocted with C lausena 

c usp/dara (Wa ll. ex DC) Olcaceac W ei.rra 80 T Leaves F anistata and Premna Oral OdontalgIa 
C ifrern schimperi . 

O liniaceae shoo'emolutta 47 S Barks F Pounded , decocted Ora l Penussis (Qakkita) (0 .87) \ 3 1 

Olin iaceae shoo'emolutta 27 S Barks F 
Decocted, held in 

Oral Odontalgia \ 3 \ 
Olinia rocheliana A. Juss . mouth 

Olin iaceae shoo'emo lutta 20 S Barks F Decocted Ora l Abdominal complaints (0.90) 13 1 

Oliniaceae sho'emolutta 60 S buds F Decocted Optica l Eye ache (ille xiddata) (0 .90) 131 

Oncoca/yx g labrallls 
Loranthaceae chati kurumu 67 S Shoots F 

Crush along A. porrum, 
Oral Gonorrhea 354 

(Eng \. ) M. Gilbert mix with "Tella" 

Orthasiplton sliffruleSCel1S 1. K Lamiaceae Anganbisha 80 H (P) Leaves F Squeezed Nasal Micha (s iria is) (0.91 ) 89 

Osyr;s qlladr;parrita Decne San lalaceile Ka'arruta 33 S Barks F Dx octed Oral Jaundice /Gaqichi mossu (0.88) 355 

Oxalidaceae 
Shimale 

27 H Shoots F Squeezed Dermal Eczema (wichibaXO.88) 170 
IChichile 

Oxalidaceae Sh imale 40 H Shoots F Squeezed Dermal Scabies (Hangaruu) (0 .75) 170 
Oxalis cornictllata L. Oxalidaceae Shimale 27 H Shoots F Heated, squeezed Dermal Hemorrhoid (Kintarota) (0 .87) 170 

-. Oxalidaceae Shimale 47 H Roots ' . F Squeezed Oral Sore throat (Samanga) (0.90) 170 

Oxalidaceae Shimale 27 H Shoots F Squeezed Dermal wound /cut(Maazatta) (0 .9 1) 170 

Oxalidaceae Shimale 87 H leaves F Squeezed Oral Tonsi ll itis (qoqqera) (0 .8 1) 170 

Fugi Buds and 
Epilepsy (Zabberra) (0.86) 

Rubiaceae Miqichuta 27 S Seeds F sq ueezed Nasal 253 

Pa\'ello aby3Jimca Fresen 
Rubiaceae Miqichuta 40 S Leaves F C rushed, squeezed Nasal Epistaxjs (Sangguga) (0 78) 253 
Rubtaceae Miqichuta 73 S Seeds D Powdered, decocted Oral Malaria (shekerita) (0 90) 253 

Rublaceae Miqichuta 53 S Buds &. Seeds D 
Powdered, mixed with Oral &. Evil eye (Manni Il itta) (0 87) 2 3 water Dermal 

Ru Laceae Miql huta 60 
Buds and F 

Powdered, mIxed with Oral &. 
Rheurrta ll m(aJJII I .uu) (0 91 ) Seeds \ \ ater Dem181 -

M lvaoeae Merqeqena/ 
53 Ii Roots F 

Cru5hed, mIxed WIth Oral Abdommal complalnls 
Kunnt zebbu " ater fi ltered (090) -

Paw"" , urblS , 
Crushed, ml..oo ,,"h ConsllpallO/1 ( GocDbu mol/ lmara) , I Merqeqena 66 H RooIS F 
"31er, filt.ered 

ral (090) -
~:::~s:~= Poh "*' Ouqu 27 II " Ie planl F 

l 'Whed d«OCIed I II lCnt ( r ' '" 'II on, 
m u.l " ' lh II , ,,I£1n: 

r~ to nJpfi I f. cae ~" )" 'llA( 
I 

H D J <" i~ ... 'hI 1(0 , )6 
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-- n ld . . . . 
Plantago afrlc~lIla Verde . P lantagi llaceae Boqqe 53 H Roots F Chewed Oral Sore throat (Samanga) (0 .90) 359 

P lantaginaceae Boqqe 27 H whole plant F 
h eated, squeezed & Dermal Hemorrhoid (Kintarota) (0 .87) 360 mixed with salt 

Planrago lanceolara L. Plantaginaceae Boqqe 47 H Roots F Chewed Oral Tonsill itis (qoqqera) (0 .8\) 360 

Plantaginaceae Boqqe 27 H whole plant F Squeezed, buttered 
Nasal & 

Jaundice /Gaqichi mossu (0.88) 360 
dermal 

Plectral1litlls p"nctarus 
Lamiaceae 

Shes he 
67 H Leaves F Crushed, Squeezed Oral Malaria (shekerita) (0 .90) 297 

sllbsp. edulis (Vatke) Mot1on dinikata 

Podocarpaceae 
Zagib 

80 T Gum D decocted Oral Pertuss is (Qakkita) (0 .87) 36 1 
aqomaada 

POdocOlplIs!alcatlis (Thunb.) 
Podocarpaceae 

Zagib 
53 T Gum D Decocted Oral Anorexia (kurma) (0.93) 361 Mirb . aqqommada 

Podocarpceae Zagba 67 T Gum D decocted Dermal Atrophy (Banichu) (0.92) 36 1 

Podocarpaceae Zagibba 53 T Gum D Decocted Dermal Eczema (wichibaXO.88) 

Premna sclrimperi Eng\. Lamiaceae Xoxxanqqetta 47 T Leaves F 
Decocted for steam 

Dermal Eye ache (ille xiddata) (0.90) 99/02 
bath 

Primus africana (Hook . f) 
Rosaceeae Gerbbaa 73 H Barks F Decocted Oral Nephropathy(Muli Xidatta) (0.89) 

rollO 
Kalkm 2 

powered, mixed with 

Prmica grana/urn L . Punicaceae Romana 27 S Seeds D the leaf squeezes ofO. Optical Eye ache (ille xiddata) (0.90) 375 grandisimum & 
HYPOestes forskaolii 

Lamiaceae Tontona 67 S whole plant F 
Crushed, mixed with Oral Antiemetic (ho'itta) 176 water fi ltered 

Lamiaceae Tontonna 80 S whole plant F Smoked External Cholera 176 

Lamiaceae Tontonna 87 S Leaves F 
Crushed , mixed with 

External Insectifuge 176 water 
conococted with P 

Laml3Ceae Tontona 73 S Leaves F 
abyssllllca, V 

Oral ar.aslS (Harnas .datta) 09 17 amygdallna & L A 
p)t_t II, abyaiDiaI 
r~n 5tachyd. form •. 5 

Lam.acear Tontonna 87 S Rool$ F Crushed. Squeezed 0",1 Malana (shdo;enta) (0 Q(» 176 
LamIACeae Tontona 67 S Leaves F Squee7.L'd 0",1 Mocha (SlnalS) (0 91) 'N 

ConcOCted m"ed" IIh 
I T • 7 I.,.,c::s r am' Ion I 0 ( l u 11111 I I 

LCUCA.> sach)dlfonms 
lMn.accac I TontOnN 17 S U2,~ r Sque..-l4'd OrcOC1l [, t' .. h<- (Ilk' \.,.)J.t.a) to '<0, 17 .. 
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R ubIa cordifolia L . Rubiaceae Ha'rul8 67 Roots F 
C rushed . m ixed w ilh Oral Mieha (siriais) (0 .9 1) 364 U H water, sq ueezed 

Polygoniaceae Shishonda 60 H Roots F 
Crushed , mixed with Oral Nephropathy(Muli Xidatta) (0.89) 362 
water, filtered 

Rumex abyssiniclis Jacq . 
Crushed , mixed with 

Polygoniaceae Shishonda 73 H Roots F 
watered, fi ltered 

Oral Jaundice /Gaqichi mossu (0.88) 362 

Polygon iaceae 
Kashala 

73 H Roots F Crushed dennal Dandruff (B ulalimata) (0 .93) 18 
Go'echu 

Polygoniaceae 
Kashala 

73 H Roots F 
Crushed , mixed with 

Oral Anorexia (kurma) (0.93) 18 
Go'echu water, filtered 

Polygoniaceae 
Kashala 

93 H whole plant F Decocted & buttered. Dermal Hemorrhoid (Kintarota) (0.87) 18 Go'echu 
Rumex nepalells;s Spreng 

Kashala 
Concocted, mixed with 

Polygoniaceae Go'echu 73 H Roots F R. nepalensis and Dermal wound /cut(Maazatta) (0.91) 18 
Carduus camaecephalus 

Polygoniaceae 
Kashala 

87 H whole plant · F 
Crushed, mixed with 

Oral Nephropathy(Muli Xidatta) (0.89) 18 Go' echu water, filtered 

.Polygoniaceae 
Kashala , , 87 H Roots , t", Chewed Oral Tonsillitis (qoqqera) (0 .8 1) 18 Go'echu 

Rutaceae Xelachuta 100 S Leaves F Crushed, inhaled Nasal Evil eye (Manni iliita) (0.87) 250 

Ruta chalepensis L. Rutaceae Xalachuta 80 H Leaves F Decocted Oral Febrile (ibbaa) (0.92) 250 

Rutaceae Xalachuta 100 H leaves F Chewed Oral Abdominal compla ints 
250 (090) 

Saccharum officinar"," L. Poaceae Shonkora 53 G Stems F ehewd Oral Gastrit is 363 

Salvlll rulot ica Jacq (8) Lamiaceae OkolaiGambel 80 A Roots F 
Crushed, mixed with 

Oral Abdominal complaints 
15 a Go-iehu wlIter filtered (0.90) 

Santo/rna chamacQparis Asteraceae Fafllllje Agufa 40 H Leaves F 
mixed with "bulla", 

Oral Uterine pain (Uuna) (0 93) 1 ~ 8 
I fa lse banana product 

Asteraceae Faranje Agufa 60 H Lea,'es F Decocted Oral Febrile (.bban) (0 92) 1~8 

M lwlJlrra abpJutl~., A",h1>Ge3e Gamme 27 H Bm.s F Decocted Oral Tonsillitis (qoqqef3) (0 8 1) 10M) , 
,lIoduI 0 A R,d. J lIarlftJ -

Af3 haceae Ga13.rne 80 H Bar~s F Decocted Oral Odonalg •• 
10811) 
~ 

~hr~aw.. "' c . Olded<: Krl>3"'<l~ 80 T Root bark F Pound m .. che\, II1g 01'21 Odonalg~ 1nJ rebok 1'10 
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Senna obtusifolia (L.) Irwin Fabaceae 

Chachayen 80 S Leaves F Pounded, decocted Dermal Dandruff (B ulalimata) (0 .93) 14 
& Bameby Hengezena 

Fabaceae Che'aa/Senna 60 S Leaves F Crushed, squeezed Oral Diarrhea (Muggitta) (0 .88) 14 
Roasted with T. 

Senna occidentalis (L.) Link Fabaceae C he' aa/Senna 53 S Seeds D joenllmgraecllm, powdered Dermal Eczema (wichibaXO.88) 280 
& butter. 
Roasted with T. !oemlm-

Senna occidentalis (L.) Link Fabaceae Che'aa/Senna 40 S Seeds D graecllmis, powdered, mixed Oral Diarrhea (M uggitta) (0 .88) 280 
with coffee. 

Fabaceae Che'aa 27 S Roots F 
Concocted mixed with Oral & 

Freckle (Madiat) 364 
Senna pelersiana (Bolle) Croton macrostachvus Dermal 
Lock Sena ( Crushed with C. 

Oral & 
Fabaceae Kem.)/Che'aa 27 S Roots F macroslachyus buds, 

Dermal 
Micha (siriais) (0.91) 133 

( Had.) concocted, fi ltered 

Fabaceae 
Samammaka 

27 S Seeds D 
Powdered, mixed with 

Oral Burn (Girat buusito'i) (0.80) 365 
Senna septemtrionalis (senna) coffee 
(Viv.) lrwin& Bameby 

Fabaceae. . sena(Kem) 21 S Seeds F Roasted, decocted Oral 
Abdominal complaints 

365 (090) --. 
Fabaceae sena(Kem) 53 S Seeds D Roasted, decocted Oral Headache (Boqqo xidata) (0.92) 365 

Malvaceae 27 S Stems D 
Small pieces Wrapped, tied Dermal Glandular disease (kichuta) (0.89) 70 

Sida schimperiana Hoc/ut. on a neck 
Ex Rich. ( 

Malvaceae Xurazoo 37 S Roots F 
Pounded, mixed with water, 

Oral Diarrhea (Muggitta) (0.88) 372 fil tered 
Solanee,'o mmutii 

A steraceae Fugi malsala S leaves D Powdered, mixed with water Ora l Intestinal worms (Godebi huchcha) 366 (llook.f.) C. JefJre)' (0.91) 

Solanum glgantum Jacq Solanaceae Ziza 87 S Leaves F 
Heated with kalanchoe sp & Dermal Breast pain 208 Senecio hadiensis (unuuni xidata) (0 92) 

Solanaceae Maahe'ta 67 H Leaves F Crushed, squeezed Nasal EPIStaxIS (Sangguga) (O 78) 278 

Solanum incanaun L Solanaceae Maahc'ta 73 H Roots F 
Crushed, mIxed WIth water, Oral Abdommal comp.lalllts 278 fil tered (090) 

SoIllJ\aCCae Maahe' ta 60 S Roots F Crushed, Squeezed Nasal Headache (Boqqo ~ldata) (O 92) 178 
Solanaceae ~1aaheQ 53 S Seeds 0 Chewed Oral TOIlS,III1 'J (qoqQet1I) (0 81 ) :n8 
~ 8uluta 100 /I(P) Lea\e$ F Decocted, ml~ "lIh buner 0",1 Che:5t ~1I1 ( flam mo ,kbal It>~ 

"~"""INC1~PO" '\obNcc:oc BulutA 53 /I(P) Lea\C:s F 
Crushed. do.octed.and Onl [nucUUOll (M~l (0 "5) It>' buuO'C\l 

~c:oc Bulu ... 60 fliP ) Lea\es r D«ocud buneno.J 0. . 1 PMUu" (Q-..u1U111l Jl7) It>' 

Sob...ccac Ilul~1A 30 IIIPI lca\n r D<codcd l'<luCft\l Onl I hunJ...:c ~ ... 1lJ _»1,0 .H I .L\ 

~~ ).taU~ 1·'U"Ira ~1 /111 , lcs\C' r s.,ua-- DmIul lDum l <Jont ~;) (0 SIl) 
,6) 'j 

(dIeD a _\ .ido)"..· ..... 

~!:Bt~... I uu"lau ill I Lill I I Reo," I r ,~=1, J:O! ....s ....... be). Oral ~(NJ '0.' I 



... ,.,., .. , 
Fec/c:J nob"'" Del 

Ado rch c hu 7,3 S L eaves .F 
en.lsh e<! . n l l xed \Vllh OrJ. i Anorexta (kunlla) (0 93) \ :l6? Ru r_I'ICClto w a te r . fi ltered 

Ru taceae A darchc.h u 87 S Leaves F 
Crushed , mixed w ith Oral Ascariasis (Hamas Xidatta) (0 .93) 367 
water, fi lte red 

RanunucJaceae Fi litita H Roots F C hewed Oral Pertuss is (Qakk ita) (0.87) 328 

Ranunuclaceae Fi litita 33 H Roots F Decocted Oral Evil eye (Manni iliita) (0.87) 5 

Ran unuc1aceae Fil itita 40 H Roots F Decocted Oral Febrile (ibbaa) (0 .92) 5 

Tha/ic/m lll Filiti tal,Beshb pounded with AClllella 
rhynchocatplll1l Ranunuc1aceae esha, Kushana 33 H Roots F cau/irhi=a, mixed with Oral Jaundice /Gaqichi mossu (0.88) 5 
Dillon & A.Rich zebu whey, and fil tered. 

Ranunuc1aceae Filitita 78 H Roots F Decocted Oral Herpes zoste r (qisona xidata) (0.92) 5 
Filitita Concocted with N. 

sativa seeds, A. sativum 
R,anunuclaceae 40 H Roots D & A. porrum, Oral Snake bite (wori karu) (0.88) 328 

powdered, and mixed 
with whey 

Thymus schimperi 
Lamiaceae Zazanchut 65 H leaves F Decocted Oral Hypertension (0 .81) (Qeegi mossu) 369 Ron inger 

. '. Pounded, mixed with Trichilia prieuriana 
Meliacae Beshinqa 47 T whole plant F · water, decocted, Oral & 

Jaundice /Gaqichi mossu (0.88) 370 A. Juss 
buttered Demlal 

Fabaceae OOOoro-oo' 53 H Leaves F Squeezed, dropped Auricular Ear ache ( Mecha xiddata) (0.94) 37 1 
Trifolium 

Fabaceae Godoro-oo' 53 H Leaves F Decocted Oral 
Constipation ( Godab ii moll imatta) 

371 ruep~lIianum Fresen (0 .90) 

Fabaceae shu'oota 73 H Seeds F Powdered, mixed with Oral Nephropathr(Muli Xidatla) (0 89) 254 
waler 

Tngonella foenum-
Fabaceae shu'oota 73 H Seeds D Powdered, mixed with 

Oral 
Abdominal complaonts 

254 graecum L wa ~er (0 .90) 

Co~cocted with 
Tnllcum polon.cum L Peace gardamu 80 H Seeds D Sorghum bicolor L, Oral bone 5eltJng ( BlXXllIllO ali) (0 8J) 345 

buttered 
Urt/co sllIInUU Un.caccae Dob.ta 60 H Roots F CO'COCled with Bu'ulla' Oral Cold (g.d ono'ssu) (0 81) 37J Steudel 

\hrmed along " uh C 
\ , _,,} tUlln/oIlD A 

AstcncdOC 
GennOl. 

S Lea\ <::s F Iffo'-,"o.rroclr) .... 8:. roots [)emul M umps ( An.l.u·Ji'chul 49 Rid, Xud,chu of ' carnaccephltlus to 
10L;hetI " ,th '-Slomao:ha<'he ( ).:uta:~ 

l:.nlLOCdlc Modo"u ~ It Lea\<::s r C~'"'.~ On! 
.\~ltO'lJ) 

III 
\ '<,(>1"_ <eJc>"''' L •. lAtatao:Qc " ' od.>I,u S1 \I Lc:a.<::s f s.; ~~ OPhc::aJ f\" ad,,· (itJe ,,\J.bU, ro ';'J) -~ l Ot"OCtol .. ;tb C 

lMnQ(C'1C "'~hu 17 II I C2\C"\ r 
...a::"l'Ddi:llflft. ... l 

0 .. .1 , "t>Or~b ( iumu) (OQJ) IlJ 



ontd . . .. 

( Verbena officina/is L. 

Lamiaceae Modolita 87 H Leaves F Decocted Oral Febrile (ibbaa) (0 .92) 133 

Lamiaceae Modolita 60 H Leaves F Sqeezed Oral Bleeding (Cut) (0 .90) 133 

Lamiaceae Modolita 47 H Leaves F Squeezed, dropped Nasal Ep istaxis (Sangguga) (0 .78) 133 

Lamiaceae Modolita 60 H Leaves F Squeezed Oral Cough ( Ganshu) (0 .93) 133 

Lamiaceae Modolita 80 H Leaves F Squeezed Nasal Micha (siriais) (0 .91) 139 

Crushed, and squeezed 

Asteraceae He'ba 93 S Buds F 
with Clausena anistata , 

Oral Rheumatism(allii ixxuu) (0 .91) 374 
and mixed with E. tef 
powder, concocted. 
Concocted with C. 

Asteraceae He'ba 100 S Buds F 
anistata and J. 

Oral Cold (gid mo'ssu) (0.81) 374 
schimperana, mixed 

Vernonia amygdalina with coffee 
Del Plancetal expeller (Zakkiirra 

Asteraceae He'ba 100 S leaves F Decocted, buttered Oral 
uujjisaanchchu) 

374 

Asteraceae He'ba 73 S leaves F Crushed, Squeezed Oral Malaria (shekerita) (0.90) 374 
Concocted with '. 

Asteraceae He'ba 73 S leaves F Hordeum vulgare 
Oral Bleeding (Cut) (0.90) 374 

Asteraceae He'ba 67 S Leaves F Squeezed Dermal wound /cut(Maazatta) (0.91) 374 

Asteraceae He'ba 100 S leaves F 
Crushed, mixed with 

Ora l Ascariasis (Hamas Xidatta) (0.93) 374 water, filtered 
VertlOnia auric lIlifera 

Asteraceae Rejja/barawa 80 S Leaves F Squeezed dermal wound Icut(Maazatta) (0.9 1) 177 H iern 
Vida /aba L Fabaceae Bakela 80 H Seeds 0 Decocted Dermal Tinea corporis (Ulamaaha) (0.94) 307 
JV"hanw sowllu/cra Solanaceae Gizawa 27 H Roots F Decocted Ora l Evil eye (Manni iliilll) (0.87) 139 
Dunal 

Solanaceae Gizawa 27 H Roots F Crushed, Decocted Ora l Micha (s lnaLs) (0.9 1) 176 

X, ,"emQ amer leaJ1(J L Oteaceae Hue'la 27 S whole plant F 
Pounded, mixed wi th 

Dermal Rheumatlsm(altiL IXXUU) (0 9 1) 87 water 
Z,n" bcr offo ctnale Z,ngdxrnceac 
R05C 

Janglbelu 93 H Rh,zomes F/ D Chewed Ora l Abdom lnn l complalnlS 
(0 90) 

7 1nz;:lxraa:le JangJbelu 100 H Rh ,zomes F Chewed Oral Tonsll "tls hl"'lQ01l) (0 81) 
- - -- -
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f SCIentific name I Habit 
Form Melhods of \ vouch er 

Family . loca l FL Part used used preparat ion ROllte Ailment trde ted no 

Acokanthera schimperi Apocynaceae Hulqubba 40 S Leaves F Pounded, mixed with water Dermal Eczema (Chachaarssaa) (0 .88) \ 37 
Benth 

Albizia schimperiana Oliv Fabaceae Ma'ta 47 T Barks F 
Chewed with P;ttosporum 

Oral Singultus (kushanat) (0 .92) 47 
abyss;nic/ln/ 

Anethum foenicu lwn L. Apiaceae Wolenga 80 H Roots F 
Crushed, mixed with water, 

Oral Cold (gid mo'ssu) (0 .8 \ ) 207 
filtered 

Apodytes dimidiata E.Key 
[cacinaceae Me'wa 27 S Barks F 

Crushed, mixed with water, 
Oral abdominal complaints (0.90) 101 

ExAm filtered 
Arisaema enneaphyllum 

Araceae Fugi Ojomoko 73 H Roots F 
Crushed, mixed with water, 

Oral Edema (karshuta) (0 .9 [) 377 
Hochst. ex A.Rich filtered 

Asparagaceae serati 47 S Roots F 
Crushed, mixed with water, 

Oral Cold (gid mo'ssu) (0.8 [) 225 
filtered 

Asparagus africana Lam. 
Asparagaceae serati S Roots F 

Crushed, mixed with water, Ora[& Devil sickness (Shaxxaani 
225 

filtered Dermal mossu) (0.90) 

Asparagaceae serati 60 S Roots F 
Crushed, mixed with water, 

Oral Evil eye (Manni iliita) (0.87) 225 filtered 

Bothriocl;ne IOlIlenlosa ( Asteraceae .... Soyama 33 H Shoots F Pounded, mixed with water Oral 
Constipation ( Godabii 

11 9 
S.more) Wild &Pope mollimatta) (0.90) 

Asteraceae Soyama 25 H Leaves F Squeezed Nasal Singultus (kushanata) (0.92) 11 9 

Salted, powdered, mixed 

Cap.sic um annmur. L . Solanaceae Barbam 27 H Fruits F with 'mocha' ( watery Oral Constipation (Godabii 
382 extract from kocho mollimatta) (0.90) 

processing) 

Cansssa edulis Apocynaceae Atulla 33 S Root F Pounded, mixed with water Oral Mastitis 326 

47 Decocted mixed with sal ted 
CISSUS ruspohl Gllg.1 VI13ceae Hal1lga L Roots F powders of Ciuw n,spol;;, Oral Evil eye (Manni ili itaXO 87) 200 

coffee & com flour. 

Commellna benghalensls L CommellOac,cac Laaluncha 40 H Shoots F 
Crushed, mixed with "",Ier, 

Ora l Blac.K leg ( boIIirtJ) (0.67) 33~ fi ltered 

Cralhub C)lIndnca Moq Amaranthac""e GonJet.It 60 H Roots F Crushed , mL,ed with \\"mer, 
Oral Blad< Ic-g ( boIIira) (0,67) 295 filtered 

C '~louum eocruieum 8ong.11UlCc<IC K.achebaf &7 \I Shoou F Crushed, ml"ed " 'lIh " " ", .. , ansi Cold (gKl mo'nu) (0 81) lo~ Slcu.I c., DC lh,-ururna filtered 

C)~ftU :>Jaunahum VII.iOCdC Un!\o abbu 67 \I Shoots F Cruslk'd, ml \.ed "'th " ~"" Onl Olxl ~ ( boIIiTl') (061) ." O':"' .. UI;V filt.".."" 
\ lLICdiIt l.anho~ 27 \I Shooo r Cnuhtd ml\. ... '''th " " Ier Oral T/'\'J»I> ( • ..,.,rUM. 10 ~" I 1:'7 

I~ ""!bi!a'~ l . <n$ D.,,,,~ I QolilUla ~ I. (nHl r Iho-I'" ...... , l<-a.lo (O~~" 19$ bunNf.th 
~·~C"-,,,, ·,· 

'"~ l "bba'~' I n ~ la'co r <'",~, mh.oJ\\ i"' .. ~er. 
Onl 1lIwuaa1hml~1ti.i i~'-",,}(O 79) m ''''''Ina ,JIn>aj 
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_ ... -.. ... . 
I N I Oyte:nus sen eg alell s /s ( L n m . ) E xcJl C eJastroce ae kombolla 33 S le a ves F chewed O ra l S ru,l.ke b u.c (won kOI"u) (0 88) \ S ~ \ 

M,I'cU;a fc,rrug inea (Hoch s C) 8ak. Fabaceae Hengezcn a 27 T leaves Fl O C rushed, powdered Nasal Evil eye (M a nni lluu) (0 .87 ) 'lS I \ 
Momordica foelida Schumach. Cucurbitaceae Wori rebuta 81 L Leaves F Concocted with N . sativa Oral Abdominal complainl (0 .90) I 

Cucurbitaceae Wori rebuta 80 L Leaves F Crushed, squeezed Oral Bloat (buussanala) (0 .87) \ 

concocted, mixed with B. 

N icotiana tabacum L. Solanaceae Tumbe-ulkoshuta 100 H leaves F antidysentrica & c. Oral Snake bite (wori karu) (0 .88) 207 
macrastachyus 

Rubiaceae Miqichuta ( Fugi) 33 S Roots F Chewed with salt Oral Pneumonia (0.79) 253 

Pavetta abyssinica Fresen Rubiaceae Miqichuta ( Fugi) 60 S 
Buds and 

F Squeezed Nasal 
Devil sickness (Shaxxaani 

253 
Seeds mossu) (0 .90) 

Rubiaceae Miqichuta (Fugi) 87 S 
Buds and 

F Powdered 
Oral & 

Emaciation (0.95) 253 
Seeds Dermal 

Pavonia glechomifolia (A. Rich.) 
Malvaceae Lagana 87 S Roots F 

Concocted mixed with 
Oral Plancetal expeller 300 

Garcke Lysimachia ruhmeriana 
Phragmanthera regularis (Sprague) 

Loranthaceae Masani kurumu 60 S Leaves F 
Crushed, mixed with water, 

Oral Evil eye (Manni iliita) (0.87) 285 
M. Gilbert filtered 

Physalis peruviana L -
Solanaceae Daaxxe 60 H Roots F Crushed, mixed with water, Oral Anthrax (Hixichuu) (0.91) 277 

Solanaceae Daaxxe 73 H Roots F Crushed, mixed with water Oral Dingategna (Sudden illness) 277 
(0.9 1 

Pimpinel/a hirtel/a A. Rich Apiaceae Fitetta 27 H whole plant F Pounded, mixed with water Oral Constipation (0.90) 121 

PittosporlUll abyssiniCllm Hochst.ex 
Pittosporaceae Buneqqa 47 S Barks F Crushed, squeezed Nasal Singultus (kushanata) (0 .92) 358 Del. 

Pinosporum viridiflorum Sims. Pittosporaceae Bobanqa 67 T leaves F Crushed, mixed with water Oral Black leg (hahira) (0.87) 131 

Protea gagued J . F. Gmel Proteaceae Habuyamme 33 S Barks F Crushed, mixed with water Oral Anthrax ( Hixichuu)(0.91) 100/02 

Concocted with C. anistaw. 
Rlcmus commUniS L Euphorbiaceae Cheenna 40 S Buds F C. macrostachyu.s. C. Oral Black leg (hahira) (0.87) 380 

sOlivrutr, ond A . .sa/ivum 

SenecIo hadle:nSIS Forssk Astefaceae Bushbushal Arbaba 60 L Leaves F Crushed. mixed with waler Ora l Diarrhea (Muggllla) (0 88) 5 

Senna septemtnonahs (VI\ .) 1",, 1\& Fabaceae Samammaka 40 S See<b 0 
powdered with E. /reber/cho, 

Dermal Snake bite (" on k.ru) (0 88) 365 
fl..lmeb) (senna) and tftUed w"h coffee 

Fabaceae Sena(Kem) 53 S Seed. D Burnt for smoke e'IClcmaJ Snake repdlanl 305 
Concocted mIxed .. Ith S 

"m.l£.'~L. Sm.~ GasarPJA 40 H \\hole plant r IIteIUl'l , C macrostach. us, M Oemul r,,1 C)c (""3nn •• 111131(087) ,, ~ 

,70C'f.oo C carnaec-eplulu> 
~",,-uIlIc>..'''I ) C A;acn.cc.oc: r U&I -W ... H S lca'd 0 Po .. de<oJ Onl l.)e,.11~rlrw"'n t'-h... '\..~. 

J<'<' kOrn m<h>u) (0 "'-'1 
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."--.:c:k ~ h:t1ulld,\ n \I I ld'C> r CnuhoJ , ml'-Ol \0 1111 .... ,~ Onl I'ftcumon .. (0 79) .~ 
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/ S c .n t ll rC n fl.rne FL Hab it 
p a n Fonll M e lhods of R o ule A t' m e n\ ' m e ted 

vOuch~, J Fa mily loca l u sed u sed p repal"al ioll no 

I , l nSCI € 1II0 f!lIl1eophy llulII l-loch st.. ex 
A r o cea e Oj o nlll"-.'1J(o 73 H R OOf S F 

C r ush ed , m ixed wich wa fer , 
Oral Edema (karsl.llla) (0.9 1) 377 \ A.Rich filtered 

Cla /(sena anistota ( Wild) Rutaceae GembalekalBayxaqqa 80 S leaves F C rushed, mixed with water Oral Bloat (buussanata) (0 .87) 330 

Crotalaria incana L. Fabaceae Chachayena H leaves F Decocted Dermal Eczema (Hanggaarru) (0.88) 23 

Euphorbiaceae Mesana 40 S leaves F 
Wrapped by shamma cloth 

Vaginal 
Antifertility ( livestock) 

49 
Croton macrostachy us Del. to put in to (0 .90) 

uphorbiaceae Massana 25 T .Ieaves F Crushed Dermal Ectoparasites (0 .75) 49 

Cyperusjischerianus A.Rich Cyperaceae Na'qqa 87 H Roots F 
Concocted, mixed with S. 

Oral Bloat (buussanata) (0 .87) 141 
abyssinica 

Echinops kebericho Mesjin Asteraceae Tossa 80 H Roots F 
mixed with A. sativlIlIl and 

Oral Tryps is (Muratuuta) (0 .93) 205 
A. enneaplryll ulll 

JusTitia schimperana (Hochst.ex Ectoparasites (Chchibitta) I 

Nees) T.Anders 
Acanthaceae Gulbanna 40 S Leaves F Crushed Dermal 

(0 75) 
243 

KniphojiaJofiosa Hoehst. Asphodelaceae Onsho loluta 53 H Roots F Crushed, mixed with water Oral Bloat (buussanata) (0.87) 69 

Mikaniopsis cfemaroides (A. Rich) 
Asteraceae Bukukuta 65 L roots F 

Crushed, mixed with water, 
Oral Trypsis (Muratuuta) (0.93) 303 

M.Redh. ' .. fi ltered .. 

Momordica Joetida Schumach Cucurbitaceae Wori rebuta 73 L Roots F Crushed, mixed with water Oral Anthrax ( Hixichuu) (0.91) I 

Cucurbitaceae Wori rebuta 73 L Roots F Crushed, mixed with water Oral Edema (karshuutaXO.76) I 
Nicotiana tabacuni L . Solanaceae Tumbe-oo 25 H leaves F Crushed Dermal Ectoparasites (0.75) 207 

-
Solanaceae Tumbe-oo (Koshuta) 80 H leaves F Squeezed Nasal Leech (mulluu-i llatXO.88) 207 

OUnia rocl,et;ana A . Juss. Oliniaceae shoo'emolutta 27 S Barks F Decocted. held in mouth Oral Edema (karshuuta)(0.76) 13 1 

PUl'etta abys.Jim ca Fresen Rubiaceae Miqichuta 40 S Leaves F Squeezed Nasal Leech (mulluu- illal )(O 88) 253 

R"b.o cordrfolra L Rubiaceae Ha'ruta 80 L Roots F mixed with C" anl$lata Oral MastilJ. 89 , 
~cur.doco long .p<'d.uteuJolo F~ Polygalaceae Sanganna 73 S Roots F Crushed. mixed " .th waler Bloal (bulWallolra) (0 87) 167 I 
Setr~:c,o had,aulJ Forssk A.sleraceae Bushbusha/ Arbaba 53 L Leaves F Crushed, mixed " 1m waler Oral Anlhrax (H.~"chuu ) 5 

~"'''' o«rd<",aI.~ (L ) LInk Fabac<:ac Che'aalSenna 33 S Leaves F Crushed Dermal EClopar1'rtd (075) M280 

..... """ Mpt. _nonalu ( V " ) """not. r abaceae samammaJ...a(senn:a ) 33 S Buds F concocted m l, ed ' .. ILh C 0/'31 Anmra, (1I" 'lChuu) J<,~ 
(U~ IfWCTOSlorlo .J 

~i>ltitdo_,(I~ f)C A~ fUll malAu S3 S leaf P C rushed, ml\'oJ '-' Ith ""Ic:1 Oral T"p." (M ..,...,..~ltO "J I lcWi 
.~.". __ L 

~Ck M ahtu .&0 S Roo< r concocted m t'-CtJ W,lth /l 
On! OLa". k& III,,~"" 'C O n, '!'7.'. 

anrllilk""""" .an.! T lWONu 
""~~\.~1 ""'" . ,I .D;. J 

~ 67 I I. Root> I' C""'-l , mhN " idI .. MC1 I Chl .'~on.J ,,""""_I0Il .9 I ..... " "' , ,,,,,",,,",,,Q< 61 I, 
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APpendix VIII. Indicator values (%) of each tree/shrub r h . 
. . 0 eac commUDU) (J .~) 

significance observed for each s~ecles IS shown below. Indicator value 
\\ocr 

the relative abundances and relatIve frequencies of each pecie 

Indicator and i2Difi 
Species name • abbre,' I II III 1\ AWcia abyssinica Hochst. Ex Benth ' .. Acab 2 0 0 Acacia decurrens Willd. acde 35 Acacia melanoxylon R. Br. acme 0 4 0 Acacia senegal (L) Willd. acse 0 0 0 Acacia seyal Del. acsey 0 4 
Acacia tortilis (Forssk.)Bayne acto 0 0 0 
Acalypha fruticosa F orssk. acfr 0 0 0 11 
Acanthus eminens C. B. Clarke acem 15 0 0 0 
Acanthus sennii Chiovi Acse 4 2 I 0 
Acokanthera schimperi Schwein acsh 0 0 0 
Albizia gummifera C.A.Sm. algu 7 19 0 I 0 
Allophylus abyssinicus (Hochst.) Radlkofer alab 2 6 0 
Apodytes dimidiata E.Mey Ex Am. apdi 0 0 0 
Arundinaria alpina K. Schum aral 0 5 50 0 0 
Arundo donax L. ardo 2 9 
Asparagus africana Lam. asaf 0 0 6 0 0 () I 
Balanites aegyptiaca (L.) Del. baae 0 0 0 0 
Bersama abyssinica Fresen. beab I 19 0 o. 
Blighia unijugata Bak. blun 0 16 0 I 
Borassus aethiopum Mart. boae 2 0 
Boscia salicifolia Olive bosa 0 0 0 
Boswellia pirottae Chiov. bopi 0 0 0 
S(lugainvillea spectabi/is Willd. bosp 0 8 0 
Bridilia micrantha BaiU brmi 0 0 
Bridilia scleroneura Muell. Arg. brsc I 0 0 

Brucea antidysentrica J.F. Miller bran 8 24 

Buddelja polystachya Fresen. bupo 0 I 

Caesalpinia decapetala (Roth) Alston cade 20 10 -
Callistemon citrin us (Curtis) Stapf. cacI 0 0 -I 

Canthium oligocarpum Hiern caol 0 0 0 

Carissa spinarum (£orssk.) Yahl. casp 0 II 

Garisssa edulis (Vahl) Endl. caed 0 8 0 

Cassipourea malosana ( Bak. ) Alston cama 0 0 

Casuarina equisetifolia L. caeq 0 0 

Celtis africana Burm. f. ceaf 0 

C. gomphophylla Bak. . cego 0 I 

Cestrum purpureum (Lindl.) StandI. cepu 0 0 

Clausena anistata (Willd.) Benth. elan 0 I I 

elm 0 -I 
Clerodendrum myricoides Vatke 

coad 0 ~ombretum ade,ngonium Steud~ Ex A. Rich. 
coco 0 

ombretum collinum Fresen 
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Conld ... 
c;;bretum Molle G. Don 

como 0 0 0 Cordia africana Lam 
Croton macrostachyus Del. 

eoaf 14 
cnna IS Cupressus /ucitanica Mill. culu 1 Datura arboreum ( Wild) Bercht. & Presh daar 6 4 Delonix regia (Bojer ex Hook.) Raf dere 0 2 Diospyros abyssinica (Heim) F. White diab 0 I Discopodium penninervium Hochst. dipe 0 8 Dodonaea angustifolia LF. doan 0 0 Dombeya torrida (J. F. Gmel.) P. Bamps dOlO 0 2 

Dovyalis abyssinica (A. Rich.) Warb. doab I 8 
Dracaena steudneri Eng/ drst 1 2 
Ehretia cymosa Thonn. ehey 0 12 
Ekebergia capensis Sparrm. ekca 2 1 
Erica arborea L. erar 0 0 1 
Erythrina abyssinica Lam. exDC. erab 0 20 2 
Erytllrina brucei SchweinJ. erbr 17 L 
Erythrococca tricogene Prain ertr 9 0 0 
Eucalyptus camaldulensis Dehnh euea 7 7 0 
Eucalyptus citriodora Hook euci 3 5 
Eucalyptus globulus Labill. eugl 6 1 
Eucalyptus saligna sam. eusa 0 1 I I 
Euclea divinorum Hiern eudi 0 0 8 
Euphorbia abyssinica Pax euab 4 1 I 
Euphorbia candelabrum Kotschy euean 0 0 0 
Euphorbia compacta eueo 0 1 1 0 0 
Euphorbia cotinifolia L. eueot 16 2 0 
Euphorbia pulcherrima Klotzsch. eupu 2 12 
Euphorbia tirucalli L. euti 0 0 0 
Faurea rochetiana Serm faro 0 0 0 

Ficus sur Forssk. tisu 0 
Ficus sycomorus L. tisy 0 0 0 

Ficus thonnigii Blume tith 0 0 

Ficus vasta Forssk. tiva 0 0 

Flacourtia inidca Merrill tlin 0 0 0 

Gardenia ternifolia K. Schumach & Thon gate 0 0 0 

Gouania longispicata Eng/. golo 0 0 0 

~revi~lea robusta A. Cunn.Ex.R.Br. grro 8 
grte 0 relV/Q tenax ( Forssk) Fiori 

0 0 0 0 
GrelVia. velutina (Fork.) Valh grve 

0 0 0 
f/a l/eria lucida L . halu 0 

Helinus mystacinus Steud hem)' 0 6 0 

H~biscus berberidifolius A. Rich hibe 1 

~ltiscUS dongolensis Del. hid 0 0 0 

hisi 0 4 I 
I /Se llS rosa-sinensis L. 

haab 0 0 0 I Hag . , 
/fy en/a abyssinica (Bruce) J. F. Gmel. 

hyfl 0 0 0 
'menodicty fl . . on onbundum Robinson 
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Conld .. . 
-;;P;icum revol~t~m vahl . hyre 0 I Hypericum quartmranum A. RIch. 

hyqu 0 2 Jacaranda mimosifolia D. Don. jam i 0 Jasminum abyssinicum DC. jaab 0 I Jatropha curcas L. Jacu 0 0 Juniperus procera L. jupr I 32 Justicia schimperiana T Anders jusc 28 12 Lannea welwitchia (Hiem) Engl. lawe 0 0 Lantana camara L. laca 0 0 Leucaena leucocephala (Lam.) De Wit. lele I I 
Chionanthus mildbraedii (Gilg & Schellenb.) Stearn ligi 0 0 
Macaranga capensis (Baill.) Sim Maca 0 0 I 
Maesa lanceolata Forssk. (Gilg & Schellenb.) Stearn mala I 6 12 2 
Manilkara butugi Chiov. mabu 0 0 0 I 
May tenus arbutifolia ( A.Rich) Wilczek maar 3 8 0 I 
May tenus arguta ( Loes) Robson maarg 0 I I 0 
May tenus gracilipes Exell suspp. Arguta ( Leos) sebsibe magr 0 0 4 0 0 
Way tenus senegalensis ( Lam. ) Exell mase 0 I 0 0 
Melia azedarach L. meaz 0 2 0 
Millettia ferruginea (Hochst.) Baker mife I 15 0 
Myrsine africana L. myaf 0 0 8 
Nerium oleander L. Neol 0 0 0 
Olea europaea L. ssp. Cuspidate (Wall. ex C. Don) elf. oleu 2 33 8 0 
Olea welwitschii Gilg. & Schellenb olwe 0 0 I 
Olinia rochetiana A. Juss. olro 0 6 0 

Osyris quadripartita Decn. osqu 0 6 0 0 
Oxyanthus speciosus DC. oxsp 0 0 0 
Pavetta abyssinica Fresen paab 0 19 21 
P(JVonia glechomifolia'{A. Rich.) Garcke pagl I 0 
Pavonia urens cav. paur I 0 

Dentas lanceolata ( Forssk)Defl. pela 0 2 
'hoenix reclinata Jacq. phre 0 2 

'hytolacca dodecandra L Herit. phdo I 0 I I 0 

'iliostigma thonningii (Schumach.) Milne-Redh. pilh 0 0 0 6 0 
) . pira 0 2 0 0 0 lIlus raidata 

I 4 0 'inus patula L. pipa 0 
). piab 0 2 15 0 
l~ospor~m abyssinicum Hochst.ex Del. 

pivi 0 9 0 t tosporum viridiflorum Sims. 
pofa 5 30 10 

odocarpus falcatus (Thunb.) Mirb. 
pofu 0 0 'O/ysciajulva (Heirn) 
poal 0 0 " 'opu/us alba 

'Ol/teria adolfi-friederici (Engl.) Baehni poad 0 
prsc 0 6 

remna schimperi Engl. 
0 8 0 

rotea gagued J. F. Gmel. proga 
praf 19 

I1Inus africana (Hook. f) Ka/km 
pspa 0 0 

tYdrax parvijlora Bridson 8 14 0 
k/lOSlachys abyssinica Fresen pyab 
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mst 0 0 
mgl 0 I 
rhru 0 0 0 
rial 0 2 0 
roab 0 0 
rori 0 .1 
rust II I 0 2 
sasu 0 0 0 ax sael 0 0 
scab I 0 
seal 0 2 0 I 
scmo 0 0 0 0 a Fresen selo 0 0 0 ,} 0 iffrey sogi 0 0 2 0 

.) lrwin& Bameby sedi 0 I 0 I 
~ Bameby seob 8 2 0 0 

seoc 0 0 
k sepe 8 29 
lrwin& Bameby sese 0 I I 0 

sesi 0 0 0 
seses 0 6 0 .. 
sequ 0 I I 0 
siten 0 0 0 

:x Rich. sisc 0 0 0 
smas 0 0 0 

Jeffrey soma 0 I 0 
soin 8 6 0 10 
sogig 0 8 0 
spju 0 0 0 I 

spm 3 2 0 0 

~ham stku 0 0 0 I 

stin 0 0 0 
sygu 0 0 0 )C. 

I 0 teno 
tebr 0 I 0 

tebre 0 0 0 I. 

trdr 0 0 
trpr 0 0 0 

trel 0 -I 0 0 
~ Zeyh. Ex Sand 

urhy 0 0 0 
~ich.) Wedd. 0 0 0 II uvan 

uvle 0 0 0 II 

vavo 0 0 0 

veam 2 I 

veau 2. 0 

vebi 2 
veil I 

~irn vido 0 0 0 

Wi 0 0 0 0 
0 I I xiam 0 

0 0 0 
Veda 

Kokwaro 
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1. 

2. 

3. 

4 . 

~ 
v: 

Appendix X. Format for tree/shrub data collection 

Background of HH 
HH Name 

Age 

Gender/Sex 

education 

ca 
u ..s 

Vl 
,J:) C1) 

~ § 
-!!: C1) Z 

C1) § 
~ -0 
I- c: co 

1 \ 
\ 

, 
\ , 

1. Dbh d.as 
"08-. .' 

.9 
"i U 
<J <IJ 
0 c-
-J '" «S 

C'i 

, 
, , , , 

_. 

6 . 

7. 

8. 

9. 

,-... -"0 
«S <IJ 
0 ...:.: ... ... 

«S 

E E <IJ 
"0 

<IJ :s S S 
c- -o - t; t; 
en "< :0 :0 

M -.i V) ...c 

, , 
\ I 

Socioeconomic aspects Area share of d/t components 
Total farm size owned I O.Crop total hal M2 

NQ of livestock owned 11. Grazing ha/ _ _ M2 

Off farm activity e.g., trading/ carpentry 12. Woodlot ha/ __ M2 

Farm labour (nQ of indls work in the farm) ___ 13. HG _ _ ha/ __ M2 

14. any other--ha/ __ M2 

No of DBH classes in Other Uses Bk-bee keeping; Cl 
each quadrat ( refer foot Charcoal; Co- construction; Fd-fodder; 

. -. note) ; " . fence; Fo-food; FT- Fann tool making; I 
A= 20mx20m or direct ftrewood ; md- medicinal; Po-poles ... 
count <IJ 

construction; Sf-soil fertility; <IJ 
,J:) 

I ... E «S :s 0 Shade;swc- soil/water conservation; . .c 
'" 

s:: ' r;; 
«S S t::::: tooth brush;Ti- timber ;Ut-Utensils; , <IJ C1) ... S -e veterinary use «S 

CY tY 8 d & 0\ r--: oc:i 

I I , I I I I : 

I 

.• •. In .\O l) . u .... 



APpendix XI. Checklist of questions or items used as a b . ~ . . 
fo r ethnomedicinal data collection aslS Or d, CU'I .on nd mIen I 

I. What are the main human health problems? 

2. What do you diagnose each diseas~/ health problems? 

3. Symptoms of each disease? 

4. How do you control diseases? 

5. How do you treat human diseases? 

6. Which plant/s do you use for treating those particular health pr blem Idi ea 

7. Habitat of the plant-where it grows in the study area & its size, fl wer, eed , I m 

8. Preparation of remedy: detailed account. 

9. Does the dose differ among males, females, children, and elders? 

10. Is/are there antidotes for adverse effects? 

II. How is the medicinal plant (s) preserved (if any)? 

12. Are there members of the community who frequently use the medicinal planl 

13. Are there economic groups who mostly or occasionally use the e med i in I plnnl 

14. Is there regimen in the use of medicinal plants? 

15 . Is (are) the medicinal plants( s) marketable? 

a. Which age group? B) Which plant species? C) Source? D) Benefi t . 

16. How is the knowledge passed from elders to younger in the tud area . 

17. Does modernization interfere with traditional medicinal system? 

18. Any threats to the medicinal plants-? 

19. Are there traditional medicinal plants conservation method in the are . 

20. Include the management practices by indigenous people. 

21. Is the plant currently cultivated in the study area? 
" h I be 'd 't medi inal u c \alu 2L. Information on edibility and other uses of t e pant Sl e I 

23. Interaction of human being and ec?system services 
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:ions to collect woody species data based on focu group d t ' U 

conomic importance of the following tree pe ie .... hl h h 

on macrostachyus, Cupressus lucitanica, Erythmw brll , I: 1/ 

sta 

anage trees/shrubs in your crop field? Which te hniquc> u u . III t . 

pment or pruning by balancing the trunk and the cr wn 

ljor constraints of tree growing in the agroecosy tern . 

e effect of growing trees on agricultural land? If e di 

257 

u . 



[II. Questionnaire on Socioecono . 
mlC aspect filled b) each 1111 

name ----------------I of the area (Woreda in the zone) 
>easant Association _i ______ - ;;si-;;te~---------_ 

- ------Agr?-ecological category Altitude 
LatItude Longitude ---Pc- , t 

rom the nearest town (in minutes/Km) 
istance from the nearest all weather roa-d-C-in- m-in-u-te- Km 

I information 

age marital No ' of Labour education religi n 
status Family force 

members 

any years have you been farming? ___ ________ _ 
~ot extension services? 
rltage did you get from the training for your livelihood a livili' 
have additional skill other than farmin g (e.g, lradili n I 
tpy)? If yes, how do you use this skill to support y ur li~ . 

I resources 

ve your own land? 1. Yes 2. No , and lor if any renl land. h •• 
at is the size of your land in Borra ' hosha (I Bh = 1/4ha .; i c . I p lir 
ha 

-lOd Type of land Farm i7C in 1/, \h / ' 

200112 E.e 2002/3E .C. 2003/4 E.C 
i 

I 

It 

., wood lot 
, ? 1I hJ\ . I 1 -uf 

:1 that there is shortage of land In Ihl V !ll ah~ ' I ) 
10 you 'ensure that your land produce en ug d. 
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I own livestock? 1, Y
I 

es 2. No; If ye , k? menti n Ih nurn r I 

Number Pur e/use 

cow with 

. of hives) 

lave a practice oflivestock fattening? If yes, how & fr m \\ h rc ) U I t th 
stock fodder? . 
n disservice 

e any prevalence of crop pests and diseases? 
, what kind of crop pests, weeds, diseases, and limali pr 1 m rc 
~nt? What control Measures do you use? 

Crop type ' Pests Weeds Diseases Climatic nl 1 

ystem 

he following soil & water management method d 

rst top six 
nanuring 
ck waste manure 
ic fertilizers 
ting 
g crop residues 
tillage 
:stry 
ure ( inter cropping) 
ltion 
I field strips 
ed protection 

2. What are the 
in this area? 
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· & Management 
:s do you take when the product" . 
ate fodder into crop Land? IVlty of your farmland c line ') 

mefits do you get? 
ose do you use crop residues? 
lte water conservation and wat h . . er arve tmgm y ur f:rml. n 

ction 
Yes (1) No (2) Any rea on for y lIr ch ic 

of yes or not 

1 

ljor sources of feed for animals? 
that the carrying capacity of the grazing area fit with the num ' r 
es do you take to alleviate feed shortages? 

Yes No (2) any possible 
(1) reason , if any. 

mland 

:raw 

other farmers 
to other places 

ne 
source ,of income? ________ __ _ 
g to the household income.Annual income birr 
1 get from the sale of different products la t year 
From sale of grains __ 
From sale of pulses __ 
From sale of animals 
From sale of vegetables __ 
From sale of animal products (egg milk bull r _ 
come from the sale of fuel wood or charc al . 
s the total amount of income generated (i n birr irr 
es of fuel wood or charcoal for sale? 
come from the sale of crop residue or dung . 
lid you' get from the sale? Crop residue tra \. hay .. ( 
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nber /members of the HH is engaged in off fa rm in m 
'ne 

ved any other income (remittance, gift or other tran Cr In th . la 

penditure 

~nd on any of the following activities in the last 12 m nths? 
1lts and Children? How much i the total cxpcn 'r ' :--Birr 
ipment or other HH goods? -
ouse construction? 

or rel igious (church/mosque) 
) (e~g . , Weddil!& and idir) 
ev't contributions to your PA 
, 

Ir any member of the HH? 
naterials etc .. . ) 
1putS? 
repayment? 

el-wood (charcoal) and water? 
lent measures? 
~nses 

h I 2 If c . \\ 1Iid 1I I · I • 11 nIl ny of your househo~d assets in t e ast year . 
)U sold the household assets? 

e- expense of the family' ________ _ 

lousehold farms . h icld kglhn n uti II "IIi n. 
lye grown during the last three years what IS t e -
rated in Production Consumed at Sold in mar!.cC 

kg/ha home Kg 

112 ha) kg 

u ~ to! ~ . u U u iii to! 101 ~ . u u iii iii III 

i 
.. -iii iii 

S !::! ;Ji S g ! !::! ~ .... g ,.. . , . .... = = g ... . N = = = = .... ... = = .... .... ..... . ..... 

I -
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;; of say en set, maize, wheat, banana, barely, t landra 
type ) __________ _ 

Criteria for selection No of~ariety grown/400m2 

Jr farmer varieties ( enset landraces) based on the following parameters 

The most important varieties 

Farmer variety name 
ne a b c d etc I 

enges in enset production 
tcreasing or decreasing? Why? 
;ing, what can do you recommend? 
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iversity 

Ige in the diversity of y~ ~o 

S ( kinds and species) 
ecies 

~h 

tstureland 
~ces 

;ize and number 
. the land{j:>roductivi!y 
ange 
lal/governmental/aid 
ctors are responsible for the above 
nges 

~ical/regional effects~ou recognized? 

(crop varieties, livestock, etc any 

tatus of the following whether increasing 
II reasons 

vity 

:;ies 

.. .. 

Isoil erosions, etc 

tr occupation of each household members? 

;ions about which landrace to plant in each farmland? 
. . ? 

lifferent parcels/plots of land for different varieties. 

r~aSOI15 

Whal did CJ h loo~ Ii ~c 
orne 0- 0 ) .. l rs '1 
abundant. ',It • , 

cndan er d. -I ) 

-ia do you use for 'such allocation? ------------
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licator and P-values for crops forming crop cluster groups 
, C2 -crop cluster 2 ... C5-crop cluster 5) 

p, abb. C! C2 C3 r" ( ~ \ lu tus Amea 1 2 7 1 ;zens Amgr 8 15 0 5 -ima Afeo 2 0 
Alee 9 7 0 0 Alpo 10 0 0 0 
Alsa 4 0 0 0 
Aneo 0 0 0 14 0 

e Anfo 2 6 2 
Anre 0 10 2 1 

1m Arab 0 7 0 2 0 
Bevu , 3 4 0 0 o I 
Brca 3 19 20 43 .4 0.001 

'a var. 
Brin 27 I 0 0 I 
Brra 0 0 0 0 0 

Bmi 0 2 4 

Brol 13 0 3 
Caan 6 8 4 0 4 

IS Cafr 2 0 

Caed 2 10 4 

Capa 0 3 0 6 

Cated 0 4 12 0 

Ciar 0 0 I 0 

Ciau 0 0 9 

Cime 4 0 

Cisi 0 5 4 19 

1 1 23 20 Coar 4 
26 j 0.001 

5 36 3 
) I Coes 

3 0 
'.I 

5 22 
0 n Cosa 

16 6 -Cupe 0 
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~a Cybe 2 0 3 
Daca 1 2 2 
Dial 0 2 0 
Dibu 0 0 0 
Elco 0 0 49 0 3 o. Enve 36 20 20 20 20 o. Erte 0 13 28 21 22 Erar 0 21 3 4 II 
Glma 0 3 4 

lse Goba 0 0 0 
Helan 0 0 0 2 
Hovu 20 6 0 0 
Ipba 0 39 7 16 0 0.001 
Lasa 0 0 0 
Lecu 0 1 0 
Lius 1 0 3 0 
Lesa 0 5 0 0 
Liado 11 14 6 5 

ltum Lyes 0 6 0 1 
Mado 25 1 6 0 

Main 0 19 1 18 

Maes 0 0 9 I 

Mesp 0 0 0 0 

Moal 2 5 0 0 0 

Most 0 0 0 10 0 

Mupa 0 26 10 20 

2 0 0 Nisa 0 

Nita 4 5 7 0 

11 4 0 2 Ocb:;t 
0 0 Ofi 0 0 
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Paed 0 7 
Peam 

0 0 
7 24 

Phlu 1 - 1 1 8 6 
Phvu 3 18 3 
Pica 0 0 0 
Prpe 10 0 3 
Pisa 9 17 

tus Plpu 4 1 
psgu 0 9 0 2 
Pugr 0 0 0 
Rico 6 16 0 
Rhpr 21 5 12 0 

?is Roof 7 9 0 I 
Ruch 10 3 3 I 

urn Saof 19 II 7 0 
~m Soma 0 7 0 0 0 

Lasi 0 0 2 0 
Somu 6 0 2 0 
Soni 8 6 0 0 
Soltu 29 18 5 0 0 I 

Sobi 0 15 9 5 I 

Thsc 4 11 0 0 
aecurn Trfo 2 0 0 0 ~ 

Trdi 2 0 0 0 

Trdu 1.1 6 0 0 0 

Traet 4 0 0 0 

Trtu 3 0 0 0 

Triaes 41 20 16 0 0 o. 
Veof 0 0 2 0 

Vifa 26 23 18 0 

Vi un 0 2 0 I 0 

Zema 2 15 3 6 .&, o . 

Ziof 0 0 0 0 3 
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