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[bookmark: _Toc175438789][bookmark: _Toc4048609]ABSTRACT
Ethnobotanical study of Medicinal Plants in Enemay District, East Gojjam zone, Amhara Region, Ethiopia.
By: Endanchyelem Getaneh Tafete
Addis Ababa University, 2019
An ethnobotanical study of medicinal plants was conducted to investigate and document traditional medicinal plants and associated indigenous knowledge used to treat human and livestock aliments in Enemay Wereda. A total of 100 informants between the ages of 20 and 80 were selected to collect information on medicinal plant use from ten sampled kebeles. Out of these, 20 key informants were purposively selected based on suggestion from elders and local authorities. A total of 70 medicinal plant speciesdistributed in 65 genera and 42 families were collected and identified. From those 46 species were used against human ailments, 17 species for livestock and 7 species for the treatment of both human and livestock. The most frequently used plant parts were leaves (37%) followed by roots (21%). The most widely used method of preparation was crushing (30%) of the different plant parts followed by squeezing (27%). In the study area shrubs were (50%) the dominant growth forms followed by herbs (29%). The common route of administration recorded was oral (47%) followed by dermal (26%). Agricultural expansion, fire wood, construction, drought were the major threats to plants in general and particularly to medicinal plants in the study area. Awareness creation, education, and running Insitu and exsitu conservation of medicinal plants is compulsory to ensure sustainable use of the medicinal plants in the area.
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[bookmark: _Toc175438795]1. INTRODUCTION
[bookmark: _Toc175438796]1.1 Background of the study
Ethnobotany is the scientific study of the relationship of people, plants and environments in which they live (Martin, 1995; Cotton, 1996). It is also defined as the study of the interaction between plants and people, with a particular emphasis on traditional tribal cultures. According to World Health Organization (2002) traditional medicine is the total arrangement of knowledge and practices, where understandable or not, used in diagnosing, preventing or eliminating physical, mental or social diseases which may rely exclusively on past experience and observation handed down from generation to generation, orally or in writing. Traditional medicine is used throughout the world as it is dependent on locally available plants which are easily accessible, simple to use and affordable (Tesfaye Awas and Sebsebe Demissew, 2009). According to the world health Organization (2002) about 65-80% of the world population in developing countries depends essentially on plants for their primary health care due to different cases.
Similar to any other developing and least developed nations, the accessible modern health care services of Ethiopia are not only insufficient but also inaccessible and high-priced to the majority (Haile Yineger, et al., 2008).This difficulty along with the rapidly growing human population towards the use of modern medicines means that the majority(80%) of the people in Ethiopia are dependent on traditional medicines of mainly plant origins so as to manage various human ailments (Dawit Abebe, 2001).They use their perceptions and experiences to sort out plant species indigenously. Therecent plant use development shows that the environment is facing problems of resource depletion and failure of indigenous knowledge like other area of the country. Thus concerned Ethnobotanical research plays an important role for conservation and sustainable utilization of these medicinal plants. Modern healthcare has never been and probably never should provide for the foreseeable future adequate and equitable health service anywhere in Africa, due to the financial limitations related to rapid population growth, political instability and poor economic performance (Anokbonggo, 1992).
The traditional knowledge in Ethiopia is passed verbally from generation to generation and valuable information can be lost whenever a traditional medical practitioner (TMP) passes without conveying his/her traditional medicinal plants knowledge (Pankhurst,et al., 2001). In addition, the loss of valuable medicinal plants due to population pressure, agricultural expansion and deforestation is widely reported by different researchers (Dawit Abebe, 2001; Getachew Berhan and Shiferaw Dessie, 2002).Traditional medical knowledge of medicinal plants and their use by indigenous cultures are not only useful for conservation of cultural traditions and biodiversity, but also healthcare and drug development in the present and future (Firaol Tamiru,et al., 2013).Ethiopia is a country characterized by having broad range of climates and mixed ecological conditions, possesses enormous diversity of flora and fauna (Pankurst, 2001).The country possesses a wide range of potentially useful medicinal plants, more extensive indeed than accessible in many other parts of the world (Dawit Abebe, 1986).
In Ethiopia little emphases has been given to traditional medicinal studies over the past decade (Debela Hunde, 2001) therefore it can be said that Ethnobotanical studies are merely at the start in Ethiopia thoughthere are some attempts in investigating medicinal plants use and there is as yet no indepth study on the relation between medicinal plants and indigenous knowledge resources.Due to incomplete coverage of modern medical system, shortage of pharmaceuticals and unaffordable prices of modern drugs, the majority of Ethiopian still depends on traditional medicine. The problem of ensuring the equitable distribution of modern healthcare has become more serious, as the gap between supply and demand has continued to widen(Sebsebe Demissew and Ermias Dagne, (2001). There is a considerable global interest in tapping the accumulated knowledge of traditional medicine, and therefore, researches are being carried out in many countries with the aim of increasing the use of traditional medicine to the welfare of the human population. In different part of the Amhara National Regional State, medicinal plants have been used as traditional medicine to treat both livestock and human ailments. People who live in these areas have traditional knowledge on use of medicinal plant species. However, it is not widely used as it could be because the skills are fragile and not written document as most of the medicinal plants are in the hands of a handful and kept as secret (Fisseha Mesfin, 2007).The lack of conservation actions and activities is observed in Enemay district which is similar to other areas of Ethiopia. It is known that the Woreda has relatively better plant resources (ILRL, 2007) and theassociated traditional knowledge resource is expected to be significant. Therefore, the present study was conducted to assess and document the knowledge and use of medicinal plants to treat different human and livestock ailment in Enemay District. The research was focussed in identifying the medicinal plants, parts of plants used for medicinal purposes, and to identify and analyze indigenous management as well as conservation strategies of the medicinal plants in the study area.
[bookmark: _Toc529492890][bookmark: _Toc529492694][bookmark: _Toc4048611]

[bookmark: _Toc175438797][bookmark: _Toc524951295][bookmark: _Toc11814005]1.2 Statement of the problem
Enemay district is located in East Gojjam zone Amhara region Ethiopia and traditional medicine is the major part of their primary healthcare system. In this area people treat human and livestock aliments by using their generation long knowledge of medicinal uses of plants forest degradation, agricultural expansion and drought has resulted in the potential loss of plants of high traditional and potential values and loss of associated knowledge in the study area. A study which aims at documenting the uses of plants of Enemay District in traditional practices wasnecessary to understand the threats to the survival of the plants with their means of preservation of the knowledge. Therefore this study isexpected to identify and document the Ethnobotanical knowledge associated with the medicinal plants used by the people in Enemay district.
[bookmark: _Toc175438798][bookmark: _Toc11814006]1.3.3 Research questions
[bookmark: _Toc4048615][bookmark: _Toc11814010]The following were the research questions used for this research.
1. Are there medicinal plants in Enemay district?
1. What are the most important medicinal plants in the study area and which parts of the plant are used by the local people to treat both human and livestock diseases? 
1. How do the local people prepare and administer the herbal remedy to treat various ailments? 
1. Where do the local people obtain the traditional medicinal plants? 
1. What are the threats and how do the local people traditionally manage and conserve medicinal plants?



[bookmark: _Toc175438799]1.3 Objectives
[bookmark: _Toc529492891][bookmark: _Toc529492695][bookmark: _Toc529474737][bookmark: _Toc514146178][bookmark: _Toc4048612][bookmark: _Toc11814007][bookmark: _Toc175438800]1.3.1. General objective
To investigate and document traditional medicinal plants and associated indigenousknowledge used to treat human and livestock aliments in Enemay district East Gojjam zone, Ethiopia.
[bookmark: _Toc529492892][bookmark: _Toc529492696][bookmark: _Toc529474738][bookmark: _Toc4048613][bookmark: _Toc11814008][bookmark: _Toc175438801]1.3.2. Specific Objectives
1. To identify medicinal plants for treating human ailments in the study area
1. To identify medicinal plants used to treat livestock ailment in the study area
1. To document indigenous knowledge on medicinal plants used in the study area
1. To identify medicinal plant parts used to treat diseases, method of preparation and route of administration as implemented by the local people of the study area
1. To show the distribution of traditional medicinal plants in the study area
1. [bookmark: _Toc529492893][bookmark: _Toc529492697][bookmark: _Toc529474739][bookmark: _Toc4048614][bookmark: _Toc11814009]To spot major threats to traditional medicinal plants and suggest possible ways of conservation













[bookmark: _Toc11814011][bookmark: _Toc175438802][bookmark: _Toc529492895][bookmark: _Toc529492699][bookmark: _Toc529474741][bookmark: _Toc4048616][bookmark: _Toc11814012]2. LITERATUREREVIEW
[bookmark: _Toc175438803]2.1 Theory and principles of Ethnobotany
Ethnobotanical studies are based largely on qualitative methods (Gerique, 2006) however, in recent years; researchers have used a much more ecological approach introducing studies about the interaction between the natural environment and humans. Ethnobotanical data collection requires a systematic approach and information can be collected through actual field observation, interview (informal, unstructured, semi-structured or structured), group discussion etc depending on the particular objective of the research (Martin,1995).
Most research designs used in Ethnobotanical studies are time consuming and expensive. Long term projects allow for working with local people to record ecological knowledge in a variety of contexts, including ritual occasions and seasonal farming activities (Gerique, 2006). A small group of local people is selected and interviewed qualitatively about a wide range of topics in a semi-structured way allowing a comprehensive view on how the community acts as a whole (Martin,1995). The selection of plant samples should be based on the representativeness of the plant species. Plants should possess flowers, fruit or both in order to make their identification easier, and specimen should be pressed in the field whenever possible. Herbarium label should include the name of  the institution and collectors(s), the project title, family, genus and species of the specimen, locality, vegetation and habitat, altitude, plant description and collecting data (Mohammed Adefa, 2009).
The fidelity level (FL), the percentage of informants claiming the use of a certain plant species for the same major purposes, can be calculated for the most frequently reported disease or ailments as given by FL (%) = (NP/N) X 100, where NP is the number of informants that use the plants as a medicine to treat any disease (Alexiades, 1996; Cited in Mohammed Adefa, 2009).
In general, Ethnobotany is the scientific investigation of plants used in indigenous cultures for food, medicine, rituals, building, household’s utensils and implements, musical instrument, fire wood collection, pesticides, clothing, shelter and other purposes (Fisseha Mesfin, 2007). The science is important to define local community’s plant resource needs, utilization and management strategy. As the consequence, the conservation of plant, including medicinal ones, and the associated knowledge as part of living cultural knowledge and practices between communities and the environment is essential for perpetuation of biodiversity (Martin, 1995). 
[bookmark: _Toc11814013][bookmark: _Toc175438804]2.2 Traditional medicinal plants.
[bookmark: _Toc11814014][bookmark: _Toc175438805]2.2.1 Definition and its historical background
The world Health Organization defines traditional medicine as “health practices, approaches, knowledge and beliefs incorporating plant, animal and mineral based medicines, spiritual therapies manual techniques and exercises, applied singularly or in combination to treat, diagnose or prevent illness or maintain wellbeing (WHO, 2006). This definition is incredible broad and includes a variety of different practices originating in countries all over the world. Commonly used therapeutic techniques for traditional medicine include herbal medicines, acupuncture/acupressure, manual therapies, spiritual therapies and exercises (WHO, 2002). Traditional medicinal plant is a complex medical system that is based on a community cultural, religion, benefit and natural environment to overcome thechallenges of documenting and analyzing these principle andpractice, multidisciplinary skills are required from arrangement of fields forexample, botany, pharmacy, linguistics, and anthropology (Viraponges and Picheansoonthon, 2005).
Ethnobotany is considered as to encompasses all studies which concern the mutual relationship between plants and traditional peoples .The term was first used by botanist named John W. Hershberger in 1895 (Balick and Cox, 1996). He defined ethnobotany the use of plant by indigenous peoples (Martin, 1995). According to Ford (1994), ethnobotany is concerned with a wide range of interest of plants in cultural and ecological context. As Cotton (1996) pointed out ethnobotany has been developed over a year from simple listing into new scientific field with appropriate methodology of documenting and studying indigenous accumulated knowledge on plants which then brought quantitative methods rather than simple listing of plants.
Traditional knowledge of medicinal plants and their use by indigenous healers and drug development in the present are not only useful for conservation of cultural tradition and biodiversity but also for community health care and drug development in the local people (Emiru Birhane,et al., 2011).
According to some literatures, in the world it was estimated that 25000 to75000 species of higher plants have been used in traditional medicine, and in Ethiopia more than 800 plant species are today used in traditional healthcare systems to treat nearly 300 health problems such as mental and physical disorders (Tesema Tanto, etal., 2002). Generally plants have been indispensable and the most important source of both preventative and curative traditional preparations for human beings and livestock.Ethiopia has a long history of using traditional medicinal plants to combat disease through it and there is a large magnitude of use and needs in medicinal plants due to socio-cultural acceptability, accessibility, affordability and biomedical benefits of traditional medicinal plants (Dawit Abebe, 2001).
[bookmark: _Toc529492898][bookmark: _Toc529492702][bookmark: _Toc4048619][bookmark: _Toc11814015][bookmark: _Toc175438806]2.2.2 Traditional medicinal plants in Ethiopia.
The various climatic and topographic conditions of the country contributed to a rich biological diversity. Ethiopiais endowedwith high degree of endemic plants (Vivero, etal 2006)similarly as it was reported by (IBC, 2005) the flora of Ethiopia consists of an estimated number of 6000 species of higher plants with 10%endemism. The diversity is also considerable in the lower plants but exact estimate of these have to be made. The genetic diversity contained in the various biotic make up is also high thus making the country a critical diversity hot spot for plants (UNEP 1995). As one of the 12th Vavilovian centers of origin/ diversity for domesticated crops and their wild relatives, it is home of many endemic crops and genetic stocks (EndashawBekele, 2007)
The biodiversity richness of Ethiopia was known since 5000 years ago when ancient Egyptians Greeks and Romans used it as a source of unique commodities like Frankincense, Myrrh and other plant products, which were also used for medicine preparation (Thulin, 2004).Medicinal plants species are also part of those many plant pieces of the country. Like all other parts of the world, plants are used as a source of medicine in Ethiopia. According to (Dawit Abebe, 1986) 95% of traditional medicinal preparations are of plant origin. In Ethiopia, plants have been used as a source of traditional medicine from ancient times to solve different health problems and human sufferings (Asfaw Debella,etal., 2012; Kebede Derbie,etal., 2006).Due to its long period of practice and existence, traditional medicine has become an essential part of the culture of Ethiopian people (Mirgissa Kaba, 1998). Most Ethiopian traditional medicinal knowledge is kept in strict secrecy; however, it is dynamic in that the practitioners make every effort to widen their scope by reciprocal exchange of limited information with each other or through reading the traditional pharmacopeias (Dawit Abebe, 1986). It is not easy to get traditional medicinal knowledge of the healers because they claim that the knowledge is their own and want to transfer their knowledge only to a person they want to pass, mostly to the eldest sothis becomes practical when they approach to death.
The use of plants in religious ceremonies as well as for magic and medicinal purposes is very common and widely distributed in Ethiopia (Amare Getahun, 1976). According to (Dawit Abebe, 2001) there is a large magnitude of use and interest in medicinal plants in Ethiopia due to acceptability, accessibility and biomedical benefits. Even today, it is common for people living in rural and urban areas to treat some common ailments using plants available around them (example, Hageniaabyssinica to expel tapeworm, Rutachalepensis for various health problems) (Abbink, 1995). The continued dependency on herbal medicine along with the side of modern medicine is largely conditioned by economic and cultural factors (Aketch, 1992).The work of (Dawit Abebe and Ahadu Ayehu, 1993) in northern Ethiopia clarified that major portion (87%) of the parts used in traditional medicine came from plant source. At this moment, somewhere in the rural hinterland of the Ethiopian rural communities, a local farmer may have just gathered leaves or root parts from a local medicinal plant found near the homestead. In a nearby village, a mother might be in the midst of preparing a traditional plant treatment believed to ‘restore strength, relieve stomach cramps, heal a skin condition, and ‘ward off the evil-eye’ or perhaps to help alleviate symptoms of a respiratory tract infection (Dawit Abebe, 1986) protective remedies are generally prepared as ornamental, to be borne by the patients beside evil spirits or psychosomatic disorders. The study of Ethiopian medicinal plants has not been realized as fully as that of India or other traditional communities elsewhere (IWU, 1993).In Ethiopia there is limited development of therapeutic products and the indigenous knowledge on usage of medicinal plants as folk remedies are getting lost owing to migration from rural to urban areas, industrialization, rapid loss of natural habitats and changes in life style. There is also a lack of Ethnobotanical survey carried out in most parts of the country. In view of these, documentation of the traditional use of medicinal plants is an urgent matter and important to preserve the knowledge (Tesema Tanto,etal., 2003; Tilahun Tekelehaymanot, etal., 2003).The majority of the population that lives in the rural and the poor people in urban areas rely mainly on traditional medicines to meet their primary health care needs. However, the traditional knowledge of medicinal plant in Ethiopia is not fully compiled (Miruste Giday,et al., 2003; Teshale Sori,et al., 2004)Ethiopia is a country characterized by having wide range of climates and varied ecological conditions, possesses enormous diversity of flora and fauna (Pankurst, 2001). The country possesses a wide range of potentially useful medicinal plants, more extensive indeed than available in many other parts of the world (Dawit Abebe, 1986) medicinal plant species are also part of those many plant species of the country and has long history. 
[bookmark: _Toc11814016]In Ethiopia livestock disease is another problem which affects the productivity that people gain from rearing. Therefore the people (especially who engaged in the animal has boundary system) use traditional veterinary methods to treat livestock diseases. Plants contain the largest component of the varied therapeutic elements of traditional livestock health care practices (Teshale Sori,et al., 2004). In Ethiopia, generally who lived in rular areas use plant derivative medicine not simply to their livestock but also to themselves and their families (Asfaw Debela, et al., 2012).

[bookmark: _Toc175438807][bookmark: _Toc529492900][bookmark: _Toc529492704][bookmark: _Toc529474746]2.2.3 The importance of traditional medicinal plants in human and livestock health care system
Plants have played crucial role as a source of traditional medicine in Ethiopia from the time immemorial to combat different ailments and human sufferings (Asefa Debella, 1999; Kebede Debella,etal., 2006). The antiquity of the traditional use of medicinal plants in Ethiopia could never be disregarded (Pankhurst, 1965; Mirtue Giday, 1999). Due to accessibility, acceptabilityand biomedical benefits there is a large magnitude of use and interest of medicinal plants in Ethiopia (Dawit Abebe, 1986, 2001). The plant materials include seeds, berries, roots, leaves, bark or flowers are used for medicinal value. During the past decades, public interest in natural therapies, namely herbal medicine, has increased dramatically not only in developing countries but mainly in industrialized countries (Blumenthal, 1998) of the 252 drugs considered as basic and essential by the WHO, 11% are exclusively of plant origin and a number of synthetic drugs are obtained from natural precursors (Arebu Issa, 2001). These plant based drugs provide outstanding contribution to modern therapeutics. However, as time goes on, the traditional knowledge is gradually worn away for reasons mainly attributed to environmental degradation and deforestation, which in turn brought about the loss of some species including medicinal plants (Desalegn Demissie, 2000). The use of medicinal plant species as a medicine is as old as man and this makes traditional medicine an integral part of the different cultures of Ethiopian people who are especially vulnerable tounderserved health facilities (Pankhurst, 1990; Fassil Kibebew, 2001).Plant diversity remains crucial for human well-being and still provides a significant number of remedies required inhealthcare. Medicinal plants played a vital role in the treatment of various afflictions in Ethiopia (Fekadu Fullas, 2007). It was reported that the traditional medicines serve mainly for those people living in the rural area as they have very limited access to modernmedical health services due to shortage of modern drugs, health professionals, much more cost of the medicines, uneven distribution that is most of the facilities are found in towns but a few or no health facilities are in rural areas (Jansen, 1981).Despite the high value of traditional medicine to Ethiopiasocieties especially to rural communities, the plant species along with the associated knowledge is lost due to factors such as deforestation and expansion of modern education (Pankhurst, 2001). More than 95% of traditional medicinal preparations in the country are of plants origin (Dawit Abebe, 1986). The importance of medicinal plants to treat human and livestock ailments in most parts of Ethiopia has been stated by various studies(Dawit Abebe, 1986; Mesfin Tadesse and Sebsebe Demissew, 1992; Dawit Abebe and Ahadu Ayehu, 1993; Miruste Giday,et al.,2007; Tilahun Tekelehaymanot and Miruste Giday, 2007; Ermias Lulekal,et al., 2008). Traditional medicine remains the main resource for a large majority of the people in the country for treating health problem. It has also provided traditional medical consultancy including the consumption of the medicinal plants which has a much lower cost than the modern medical attention (Getachew Addis, et al., 2001). 
The indigenous people of the country also employed plants for the largest component of the diverse healing elements of traditional livestock health care practices (Teshale Sori,et al., 2004). The relationship between the use of medicinal plants in animals and humans is rather complex. However an overlap in use of plants remedies for the same indications in animals and human being may occur to a theory that humans may have tried these remedies in livestock before they used them for their own medical problem. They depend on the use of traditional medicine like the use of traditional remedy for the treatment of human ailment is due to modern veterinary medicine is not highly sensitive in the country as well as there are no modern drugs effectively to fight livestock disease (Mirutse Giday and Gobena Ameni, 2003).
[bookmark: _Toc11814017][bookmark: _Toc175438808]2.2.4 Medicinal plants preparation methods, dosage and route of administration
Herbal preparations are administered using different routes depending on the kinds of disease to be treated (Kebede Derbie,et al., 2006; Muhammed Adefa, 2009) the major once are oral, dermal preparation and applications of medicinal plants areproficient in various formulations. Medicinal plants preparation could contain several compounds like powdered plant materials, extracts and purified active ingredients isolated from plant materials. Moreover, in some case, materials derived from animals or minerals may also be added in such preparation (Etana Tolasa, 2007). Studies showed that herbalist prescribe a single or poly herbal formulation made from different parts products of the plants. However, roots and leaves are widely used in Ethiopia (Muhammed Adefa, 2009; Getenet Chekole, 2011; Eskedar Abebe, 2011). 
[bookmark: _Toc529492901][bookmark: _Toc529492705][bookmark: _Toc529474747][bookmark: _Toc4048620]Ethnobotanical studies done so far showed that the most common methods of medicinal plants preparation is simple crushing and pounding a particular plants(s) and homogenizing it in water, which is used to form of herbal preparation for both human and livestock health problem (Etana Tolasa, 2007). Plant processing encompasses drying, mechanical disruption and solvent extraction and all these processes influence the final quality of the herbal product (IUPAC, 2008). Drugs are prepared in various dosages such as finger length, cup, can, glasses, lid spoons, pinches or handfuls and bottles (Getu Alemayehu, 2010; Nigussie Amsalu, 2010; Getenet Chekole, 2011) Some of the remedies are taken with diverse additives like sugar, honey, oil, butter, coffee, and salt are typically used to improve the taste of the remedy and reduce patient compliance (Muhammed Asefa, 2009). Moreover, the dose given to the patient depends on age physical and health condition (Miruste Giday, 2001). However,the dosage or amount and unit of measurement of medicinal plants used traditional healers vary with the type of health problem which shows that the amount of the plant or plant parts used in the preparation of the remedies are bumpy and therefore lack accuracyand respiratory respectively (Mirutse Giday, 2001; Kebede Derbie,et al., 2006).When the side effects of the remedies become severe, herbalists recommend antidotes like milk, egg and roasted barley in present study.
[bookmark: _Toc11814018][bookmark: _Toc175438809]2.3 Threat and Conservation of Medicinal Plants in Ethiopia
[bookmark: _Toc11814019][bookmark: _Toc175438810]2.3.1 Threats to Medicinal Plants
[bookmark: _Toc11814020]According to Abudulhamid,et al.,(2004) the main threats of the medicinal plants (unsustainable use of medicinal plants) in Africa are a high population growth rate, challenging land uses of natural vegetation to other forms of land use such as agriculture, environmental degradation, loss of local knowledge, increasing commercialization of traditional remedy, growing demand in the local and world market, lack of proper policies and legislation or failure to enforce, poverty and high unemployment rate, low prices of medicinal plants, invasive species, undue pressure on specific preferred species and slow plant growth. Now aday’s herbal practioners have to walk far distances for the collections of herbs. This is because of availability of plants in general and medicinal plants in particular have been affected by dramatic decrease in areas of native vegetation. Zemede Asfaw (2001) made note that medicinal plants are at conservation risk due to overuse and distractive harvesting practices like root collection. In general, agricultural expansion overgrazing, drought, firewoodcollection, charcoal production, urbanization, and constructions are the major threat factors to medicinal plants and all vegetations(Mirutse Giday, et al., 2003).

[bookmark: _Toc175438811]2.3.2 Conservation of medicinal plants
Conservation of medicinal plants refers to the use of medicinal plants in a sustainable way and when necessary conserving those species which are critically endangered. According to Abebe Demissie (2001) conservation should be aimed at conserving maximum diversity within each species to make available for future generation. 
Sustainable management of traditional medicinal plant resources is important not only because of their value as a potential source of new drugs produced also due to reliance on traditional medicine for health (Cunningham, 1993). There was some conservation actions that have been undertaken around the world designed to protect threatened medicinal plants from further damage (Cunningham, 1996). This includes in-situ and ex-situ conservation measures. Both in-situ and ex-situ conservation efforts are implemented to capture medicinal plant genetic resources. Insitu conservation is conservation of species in their natural habitats. Some traditional medicinal plants have to be conserved in-situdue to difficulty for domestication and management (Zemede Asfaw, 2001).Medicinal plants can also be conserved by ensuring and encouraging their growth in special places, as they have been traditionally (Zemede Asfaw,etal., 1995). This can be possible in place of churches, mosques, graves yards, farm margin, and river bank and soon. According to Cunningham,(1993) indicated that plant species whether medicinal or non-medicinal plants grown in religious sites like churches, mosques and the like are forbidden to be cut. The second one is ex-situ conservations means maintenance outside their usual habitats. This includes gene bank, botanical gardens and others. As it was report home estates have a big contribution to conservation of biodiversity in general and at the same time medicinal plants species can also be conserved, thus home gardens are strategies and perfect farming systems for the conservation, production, and improvement of medicinal plants (Zemede Asfaw 1995, 2001). Some efforts have been made to conserve and promote sustainable utilization of medicinalplants in Ethiopia. For example, EBI has established ex situ conservation sites in representative areas of the country, including Wondo Genet and Bale-Goba medicinal plants filed gene banks(Zemede Asfaw, 1995). In the field, medicinal plants conservation goes side by side with conservation ofEthnobotanical and Ethnopharmacological information. Ethnobotanical studies can indicate administration problems of medicinal plants through interviews andfurthermore, it gives solutions by promoting local civilization and customs that had conservation qualities (Gadgil,etal., 1993). According to Shankar, (1993) the wise use of medicinal plants species wants to the involvement of different sectors and greater public support and for this, awareness creation and education of the people is recommended.

[bookmark: _Toc4048621]

[bookmark: _Toc11814021][bookmark: _Toc175438812]3. MATERIALS AND METHODS.
[bookmark: _Toc529492903][bookmark: _Toc529492707][bookmark: _Toc529474749][bookmark: _Toc4048622][bookmark: _Toc11814022][bookmark: _Toc175438813]3.1 Description of the study area.
[bookmark: _Toc83164932][bookmark: _Toc83146779][bookmark: _Toc489860887][bookmark: _Toc83144438][bookmark: _Toc83144628][bookmark: _Toc83145541][bookmark: _Toc83145632][bookmark: _Toc83145726][bookmark: _Toc83145914][bookmark: _Toc522267147][bookmark: _Toc522266861][bookmark: _Toc522266689][bookmark: _Toc522266099][bookmark: _Toc522266025][bookmark: _Toc522345370]Enemay district is found in NorthWest-central Ethiopia. Located in the East Gojjam Zone of the Amhara Region on the hillside overlooking the Abay River, it has a latitude and longitude of 100 10' -100 40' N and 280 00'-280 30' E and an elevation of 1600-3200m.a.s.l.The area is situated at 265 km from Addis Ababa in the North central west of Ethiopia (Figure 1). The area receives an average annual rain fall of 1150 mm (EWAO, 2016). The minimum and maximum temperatures are 18℃and 210C respectively. The area is a mixed farming zone and is one of the most important teff (Eragrostis tef) growing belts of Ethiopia. Also cultivations of barely(Hordeum vulgare), wheat(Triticum aestivum), maize(Zea mays), sorghum(Sorghum bicolor), bean(Vicia faba), pea(Pisum sativum), chickpea(Cicer arietinum), lentil(Lens culinaris),Niger seed(Guizota abyssinica) and vetch(Lathyrus satvus) are common (EWAO, 2016).
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[bookmark: _Toc20262246]Figure 1 Map of Ethiopia showing Amhara region and Enemay District (Adopted from GIS A.)

[bookmark: _Toc4048623][bookmark: _Toc11814023]


[bookmark: _Toc175438814]3.1.1 Geographical Location of the study area
Enemay district is one of the 19 districts in East Gojjam Zone in Amhara National Regional State (EWAO, 2016). The relative location of the Woreda is 265 km North of Addis Ababa and 222km South of Bahir Dar. It comprises of 6 urban and 24 rural kebeles. The Woreda is bounded by Debay Tilatgen wereda in the west, Shebel berenta Woreda to the East, Enarige enawuga Woreda in the North, andDejen woreda in the South. This woreda has an estimated total population of 174,601 of which 86,375 are males and 88,226 are females, from these 30,315males and 31,357 females live in the town (EFEDO, 2017). The ethnicity of the Wereda population is Amhara and Amharic is the major language in the district.
[bookmark: _Toc11814024][bookmark: _Toc175438815][bookmark: _Toc514146195]3.1.2 Soil and drainage
The soil of the study site comprises 75%Vertisols, 15% reddish-brown, nitosol and 10% other soil types(EWAO, 2016). The topography, vegetation and rainfall pattern in the district encourages the existence of many perennial rivers; these rivers were (Suha, Muga, Minasie, Dineda Balawedeb and Shenbeko) that have beenproviding an irrigational function under traditional and modern systems.
[bookmark: _Toc11814025][bookmark: _Toc175438816]3.1.3 Climate and Ecology
According to Enemay woreda agricultural office (EWAO, 2016) the district is characterized by three major agro- climate zone, 3% Dega(cold), 90% Woina dega (sub-humid) and 7% kola (dry). The monthly mean temperature of the district is 19.5 ℃the mean daily maximum and minimum temperatures of the area are 21℃ and 18℃ respectively. The district is characterized by having unimodal rainfall;the annual rain fall of the district is 1150 mm (EWAO, 2016)
[bookmark: _Toc529492905][bookmark: _Toc529492709][bookmark: _Toc529474751][bookmark: _Toc4048624][bookmark: _Toc11814026][bookmark: _Toc175438817]3.1.4 Materials Needed for the Research.
Field and Herbarium Materials:include hard cover note book, and permanent ink pen, collecting bags, field portfolio. Andmoreover, plant press, including old newspaper, cardboards, number tags, straps, digital camera, were used.
[bookmark: _Toc4048625][bookmark: _Toc11814027][bookmark: _Toc175438818]3.1.5 Land use and agricultural systems
[bookmark: _Toc514146197]According to the information obtained from Enemay Woreda Agricultural and Rural development office and Zonal planning and Economic Development office, the district covers a total area of 76,265 hectares of which the largest, that is 48,662 ha (63.80%)is agricultural land followed by house and road converge land 10,583 ha (13.87 %).
[bookmark: _Toc519604883][bookmark: _Toc11814028][bookmark: _Toc19658707][bookmark: _Toc529492907][bookmark: _Toc529492711][bookmark: _Toc529474753][bookmark: _Toc4048626]Table 1 Land use pattern of Enemay district
	Land use                                                           
	Area(ha)                                                           
	% 

	Agricultural land                                            
	48,662
	63.80

	House and road coverage                                                                                  
	10,583
	13.87

	Water coverage                                                                                                       
	300
	0.39

	Bush and shrub land                                                                                          
	6,000
	7.86

	Forest coverage                                                                                                     
	3820
	5.00

	Grazing  lands                                                                                                  
	3300
	4.37

	Barren lands                                                                                                          
	2000
	2.62

	Plantation forest areas                                     
	  1600
	2.09

	     Total                                                                              
	76265
	100                                                  


                  Source (EWAO: 2016)	
The main occupation of the population is agricultural and livestock production in the rural and trade in the urban kebeles. Crop production is entirely rain fed and small-scale irrigation practice has been recently introduced by the office of agricultural and rural development (EWAO 2016). There was only wet season varies between 1500-1800 mm, and it is important for the cultivation of both long and short cycle crops. The agricultural system of the area is (both the highland and lowland) mixed farming system. Crop production under this farming system is divers and multiple cropping with limited inter-cropping is intensively employed. Traditionally, continuouscropping is exercised through crop rotation, whereas cereal production alternates with the production of legume crops as a means of maintaining soil fertility. The food crops growing in the district are cereals (sorghum ,maize, teff, barely ,wheat) vegetable (chili shallot, tomato, pumpkin, garlic, cabbage), pulse( chickpeas, pea ,bean), oil crops (linseed ,kale seed, Niger seed), fruits ( papaya ,lemon, orange,Banana), root crops (carrot)(EWAO, 2016). 
[bookmark: _Toc11814029][bookmark: _Toc175438819]3.1. 6 structure and medical service
The total population of the district is 174,601 of which 86,375 are males and 88,226 are females. Of the total population, 112,893 are rural while 61,708 are town dwellers. The largest ethnic group reported in the district was the Amhara (99%), Oromo (0.2%) and others 0.5%. Amharic is spoken as a language by 99.4% and majority of population (84%) follows OrthodoxChristianity, while the rest practice Islam (EFEDO, 2016).
The human health services in the district comprise of 5 health centers,24 health posts,2 town health extension work sites,1Hospital,3 private clinic and 2 private pharmacies(drug stores) (EHO,2016). This shows that the health service given was below the need of the people. Modern medical services are inaccessible to the majority of the population. Due to ease of access, low cost, and efficacy and long years of utilization herbal medicines are widely reported to be used in the study district. In the study area there is organizational structure at the district level that encourage the local herbal medicinal practitionersby certifying their perception to enhance the use of tradition medicine and licensing the work of practitioners. According to Enemay Woreda Health Office annual report (2016)the first ten top humandiseases in the area are helminthisis,acute febrile illness, trauma(Dengetegna adage),Hypertension, malaria,typhoidfever, dyspepsia(gastritis), ameobiasis, arthritis (rheumatism), and eye disease. 
[bookmark: _Toc529492909][bookmark: _Toc529492713][bookmark: _Toc519604886][bookmark: _Toc4048628][bookmark: _Toc11814031][bookmark: _Toc175438820]3.2.1Reconnaissance survey
A reconnaissance survey of the study area was conducted from September to October 2018. During the survey, 10 representative kebeles distributed at different altitudes were selected from the 30 kebeles. These were Bichena 01& 02, Mehaberbrehane, Yetmen, Sireyisus (Woina dega) Mengisto, Yekbihana (Dega), Enekora, Dimma, Kidsgie (Kola) for ethnobotanical data collections. These kebeles were purposively selected based on the availability of traditional medicine, practitioners, traditional medicine use history, and altitudinal variation representing different agro ecologies between in the district.
[bookmark: _Toc529492910][bookmark: _Toc529492714][bookmark: _Toc529474756][bookmark: _Toc514146200][bookmark: _Toc4048629][bookmark: _Toc11814032][bookmark: _Toc175438821]3.2.2 Selection of informants
A total of 100 informants (80men and 20 women) were selected with age range between 20-80 years including 20 key informants(16 men & 4 women) who are healers, elders and knowledgeablePersons from the total 10 sampled kebeles. Women were less in number than men because informationtransfers from father to their elder son and males were moving outside the house.Keyinformants were selected by purposive random sampling based on the suggestion and comments of elders, farmers, local traditional healer association, local administrators, students, religious leaders and researcher’s observation from the community group.and other informants were selected randomly from the local people of the study area.
[bookmark: _Toc529492911][bookmark: _Toc529492715][bookmark: _Toc529474757][bookmark: _Toc514146201][bookmark: _Toc4048630][bookmark: _Toc11814033][bookmark: _Toc175438822]3.2.3 Ethnobotanical data collection
Ethnobotanical data collection were conducted from November 20, 2018 to January 30, 2019.Ethnobotanical data such as local name of medicinal plants, habit, habitat, disease treated, part used, route of administration, condition and methods of preparation, application and threats to medicinal plants were collected through active participation of healers and knowledgeable elders. The common Ethnobotanical data collection instruments and techniques recommended by (Martin, 1995) were utilized.
[bookmark: _Toc529492912][bookmark: _Toc529492716][bookmark: _Toc529474758][bookmark: _Toc514146202][bookmark: _Toc4048631][bookmark: _Toc11814034][bookmark: _Toc175438823]3.2.4 Data collection instrument
Relevant data for the study were collected by Semi- structured interview; group discussion and field observation
Semi-structured Interviews: were prepared and used (Appendix-1) as guide following Martin (1995) Cotton (1996) and Cunningham (2001).Data collection was made on the basis of checklist items or questions prepared in English and later translated to Amharic. The items include information on informant’s personal identity, local health problems, local names of medicinal plants, part (s) used, methods of preparation, disease treated, dosage, route of administration,source and management of medicinal plants (Appendix4,5 and 6). The entire interviews with informants were done through direct contact between the researcherand informants. The readiness of informants was first being confirmed before starting data collection. This was done through awareness creation for informants by describing the future significance of the research for the study area and for the country as a whole.
[bookmark: _Toc529492913][bookmark: _Toc529492717][bookmark: _Toc529474759][bookmark: _Toc4048632]Group Discussion: According to Martin (1995) intuition and experience are the best guides to informal ways of gathering information. Short and precise group discussions were made three timesin Bichena 01, Yetmen &Dimma Gudignit (study kebeles) with an estimated number of10 informants (8 males and 2 females) with one interested healer in eachgroup in each Gudignit(study kebeles). One group in eachGudignit places were formed and during the discussion ideas were allowed to follow and exchange among discussants about information on local names of the plants,indigenous knowledge on medicinal plants, medicinal uses, methods of preparation, mode of administration, disease conditions, and threats to plants, conservation and management of plants, and other use of plants were recorded.
[bookmark: _Toc11814035]Field observation:field observation was carried out with the interviewed informants and field guide. Habitat, habit, medicinal value, abundance and distribution of plants were recorded on field by direct observation and field walk. Moreover, 20 informants visited twice again for confirming the consistency of the information collected from the field.
[bookmark: _Toc175438824]3.3 Data analysis
[bookmark: _Toc529492718][bookmark: _Toc529492914][bookmark: _Toc4048633][bookmark: _Toc11814036][bookmark: _Toc175438825][bookmark: _Toc529474760]3.3.1Descriptive Statistics
[bookmark: _Toc529474761]Descriptive statistical methods were employed to analyze and summarize the data on medicinal plants, associated knowledge, management method, and use and conservation practice. The most useful information gathered on medicinal plants reported by local people include medicinal value ,application, methods of preparation, route of administration, disease treated, dosage, part and habit through appropriate software such as SPSS v20 Descriptive statistical analysisis utilized to determine proportions, draw bar graphs and pie chart by using Microsoft excel 2007. The collected Ethnobotanical data were analyzed following survey and analytical tools for Ethnobotanical method which are recommended by (Martin, 1995) and (Alexiades, 1996).
[bookmark: _Toc529492915][bookmark: _Toc529492719][bookmark: _Toc4048634][bookmark: _Toc11814037][bookmark: _Toc175438826]3.3.2 Reliability of Information	
[bookmark: _Toc514146206][bookmark: _Toc11814038]In order to evaluate the reliability of information during the interview informants werecontacted at least 2 times for the same ideas and the validity of the informants’ information were proved and recorded. Consequently, if the idea of the informant deviates from the original information, it was rejected since it was considered irrelevant information. Only the relevant once was taken into account and statistically analyzed. This method was adopted from Alexiades (1996). 
[bookmark: _Toc175438827]3.3.3. Preference ranking
Preference ranking was performed using selected key informants for the most important medicinal plants first on the basis of healing power of diseases. Accordingly, fivemedicinal plants were chosen to be rankedprudentially by six key informants on the base of curing diseases, giving values of 1to 5 (the highest value 5 for best plant in treatment of diseases, second highest value 4 for the second best plants and least value 1 for plants with lower healing power) as compared to other plants, while medicinal plantswere ranked on the degree of healing several diseases.
[bookmark: _Toc514146207][bookmark: _Toc11814039][bookmark: _Toc175438828]3.3.4. Direct matrix ranking
[bookmark: _Toc11814040][bookmark: _Toc514146208]Direct matrix rankingexercise was conducted following Cotton (1996) to evaluate degree of use and threat of five multipurpose plantswas selected out of the total medicinal plant. And a total of seven key informantswere chosen to assign use value to eachattribute (5=best, 4=very good, 3=good, 2= less used, 1= least used and 0= not used). These plant species values include medicinal, food& spices, fencing, fire wood, construction washing and furniture making. Based on information gathered from informants, average value of each use-diversity for species was taken and the values of each species were sum up and ranked. 
[bookmark: _Toc175438829]





3.3.5 Fidelity Level index
[bookmark: _Toc514146212][bookmark: _Toc11814048]The fidelity level (FL) is the percentage of informants claiming the use of a certain plant species for the same major purpose to treat ailments and livestock diseases. Accordingly, FL was calculated for medicinal plants used to treat different diseases. FL wascalculated as FL(%)= (Np /N) X 100, where Np is the number of informants that claim a use of plant species to treat a particular disease and N is the number of informants that use the plants as a Medicine to treat any disease as described by Pleiades (1996).


[bookmark: _Toc175438830]4. RESULTS
The researcher conducted a meeting with sampled informants with total of 10 individuals (8 male and 2 female) three times in three different places (In Bichena 01, Yetmen and Dimma) to collect data (Table 2). Then Amharic version of the semi structured interview was used to interview one by one for informants. The researcher and the assistant researcher were reading the interviewees were recorded for their response. So the analysis was carried out with data found from 100 informants, and hence, the overall response rate is 100%.
[bookmark: _Toc19658708]Table 2 Number of informant in Enemay District
	
	Kebele
	SEX and %
	

	Cluster
	
	M
	F
	T
	M
	F
	T
	

	Bichena  Gudignit
/Area/
	01 Kebele
	13
	2
	15
	32
	8
	40
	

	
	02 kebele
	7
	2
	9
	
	
	
	

	
	Enekora
	5
	1
	6
	
	
	
	

	
	Kidsgie
	7
	3
	10
	
	
	
	

	Yetmen Gudignit
/Area/
	Yetmen
	10
	3
	13
	24
	6
	30
	

	
	Sireyisus
	9
	1
	10
	
	
	
	

	
	Mehaberbrehane
	5
	2
	7
	
	
	
	

	Dimma Gudignit
/Area/
	Dimma
	9
	1
	10
	24
	6
	30
	

	
	Yekbihana
	8
	2
	10
	
	
	
	

	
	Mengisto
	7
	3
	10
	
	
	
	

	Total
	80
	20
	100
	80
	20
	100
	


[bookmark: _Toc523896975][bookmark: _Toc524951326]
[bookmark: _Toc175438831]4.1 Characteristics of informants
The hundred informants in the study area were grouped in three age classes. It included the young (20-40), the middle age (41-60) and the elders (61-80). The highest number of informants was obtained from the middle age (table3).Men were more in number (80) compared to Women (20). Moreover, some of informants (50) were illiterate. About 86 of the total informants were married.



[bookmark: _Toc19658709]Table 3 Informant general information such as Age and Sex.
	Age group (in year)
	Sex & number of informants

	
	Male
	Female
	Total

	20-40
	16
	1
	17

	41-60
	38
	9
	47

	61-80
	26
	10
	36

	Total
	80
	20
	100




[bookmark: _Toc19658710]Table 4 Educational status of informants
	Educational status

	Sex of informants

	
	Male
	Female
	Total

	Illiterates
	38
	12
	50

	Only read &write
	26
	4
	30

	Modern education
	11
	4
	15

	Others(like church education)
	5
	-
	5

	Total
	80
	20
	100



[bookmark: _Toc19658711]Table 5 Marital status of informants
	Marital status
	Sex of informants

	
	Male
	Female
	Total

	Married	
	67
	17
	86

	Not married
	4
	2
	6

	Divorced
	7
	1
	8

	Total
	80
	20
	100







[bookmark: _Toc175438832]4.2 Indigenous knowledge in the study area
[bookmark: _Toc175438833]4.2.1 Indigenous knowledge on health concept
The local people of Enemay district utilize different medicinal plants for the treatment of various human &livestock aliments. Indigenous people of the district believed that most of health problem could be treatedby traditional medicinal plants which can practice by different practitioners. Moreover, the indigenous people of the study area believed that some health problems are untreatable by modern medication. But, they reflected that thetraditional medicinal plants could address even untreatable diseases. The practitioners’ believed that some health problems such as snake bite, evil eye, devil, insect allergy, dandruff and epilepsy are not treated by modern medicine and they should advise for the local people to get treatment with traditional way.The practitioners recommendthe local people to go to modern health institutions for the diseases such as bleeding, vomiting, birth cases and wound or Dengetegna adega
[bookmark: _Toc514146213][bookmark: _Toc11814049][bookmark: _Toc175438834]4.2.2. Indigenous knowledge transfer on medicinal plants
The people of the study area utilized different medicinal plants for the treatment of different ailments. According to informants response, the highest 35%of medicinal plant knowledge transfer from the local community was communicatedwith their family when healers are old enough, 25% of medicinal plant knowledge transfer by observing their parents (healers) when they were practiced, 19% of medicinal plant knowledge transferwas reported to be obtained by discussing with family members secretly, 11% of knowledge acquisition was mentioned by living very close to healers, and 10 % of them gained knowledge from following secretly when healers treated them outside the family (figure 2)
[bookmark: _Toc514146214]

[bookmark: _Toc20262247][bookmark: _Toc11814050]Figure 2 Indigenous knowledge transfer on medicinal plants in Enemay District.
[bookmark: _Toc175438835]4.2.3. Indigenous knowledge on landscape classification	
The indigenous people in Enemay woreda classify the landscape based on topography of land and their knowledge on the landscape classification. The indigenous people classify the district land topographically. The following landscape was identified (see figure3)
· Medama: This refers to plain land on which settlement, agricultural activity as well as livestock grazing are practiced. It covers the highest land forms(50% )
· Korebta: Covers 20% of the landscape; this refers to landH  forms with some elevation which is suitable for forest plantation. Sometimes on which agriculture and grazing can be performed. But the soil is washed away by wind or water (highly eroded area).
· Wetageba :17% of the land refers to up and down land that does not used for grazing and for agricultural activities .This land form is covered by grasses with trees and shrubs.
· Terarama: Mountain area characterized with high altitude relative to other land forms. It covers10% of land forms
· Shelequama: This refers to the land forms which are found in between elevated land forms; valley mostly covered shrubs and herbs and rarely trees and climbers. It does not used for agriculture and grazing which is3% of the land 
	
	
	
	
	
	
	
	

	
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



[bookmark: _Toc20262248][bookmark: _Toc514146215]Figure 3 Indigenous knowledge on landscape classificationin Enemay District
[bookmark: _Toc11814051][bookmark: _Toc175438836]4.2.4. Indigenous vegetation classification
The indigenous people of the district classify the vegetations in to:
· Chaka: - refers to densely forested lands composed of ranges of large trees, this type of vegetation has declined in the district because of agricultural expansion and overharvesting.
· Kutkuato: - refers to complex plant association in the wild, road side as well as for those plants grown in garbage area. The majority of plants observed in these areas are herbs and shrubs. According to informants the plants grown in this category have medicinal value. 
· Grass land: - refers to an area dominated by grass and other herbaceous plants.
[bookmark: _Toc514146216][bookmark: _Toc11814052][bookmark: _Toc175438837]4.3 Visual Vegetation Classification in Enemay district
In this district, categorizations of vegetations into plant community type were done with giving serious attention for the vegetation structure. To indicate the distribution of medicinal plants in the study area with high opinion to the dominant tree species, careful visual observation was made and vegetation of the study area was classified into Community types by taking the dominant species for naming the community. Hence, with critical observation of vegetation of the district resulted with the following five plant community type.
1. Community dominated by Eucalyptus Plantation: This type of community is recorded in almost all study sites. It is one of the good income generating plants for the farmers in the area as a result it is displacing croplands. The most common community type is dominantly found in Yetmen, Sireyisus, Mengisto,Yekbihana, and Enekora However, there is no kebel where Eucalyptus Plantation is not common. The major species observed in this type of community are Eucalyptus species, and herbs and small shrubs.
2. Community dominated by Acacia species
Such community type was recorded in Bichena02, sireyisus; Dimma, kidsgie and Enekora. This community type contributes some medicinal plants.
3. Community dominated by Olea (woira)
Common plant species dominated by Olea. This community type is commonly found in and around the churches of the study area. The common trees include Junipers procera, Acacia negrii and different shrub species are also common in this community. Some of medicinal plant species were contributed by this community type.


4. Community dominated by Justica schimperiana (sensel)
[bookmark: _Toc514146217][bookmark: _Toc11814053]This community is predominantly observed in Bichena02 kebele, Mehaber brehane and Yetmen the major species obtained from this community type are Justica schimperiana (sensel) and Vernonia amygdalina (girawa).
[bookmark: _Toc175438838][bookmark: _Toc514146218]4.4 Medicinal plants in the study area
[bookmark: _Toc11814054][bookmark: _Toc175438839]4.4.1. Major plant use categories by the people of the study area
A total of 70 plants having medicinal values were documented from the study area. In addition, to their medicinal values they are utilized for other uses of categories by the community. In this study 27 species (38%) of the plants have only medicinal value, 19 species of plants (27 %) are used as food and spices, 13 species (19%) of the plants are used for fire wood and others accounted the remaining percent (figure 4).






[bookmark: _Toc524951345][bookmark: _Toc514146219][bookmark: _Toc11814055]
[bookmark: _Toc20262249]Figure 4 Major plants use categories by the people of the study area.


[bookmark: _Toc175438840][bookmark: _Toc519604922][bookmark: _Toc523885895][bookmark: _Toc523896037][bookmark: _Toc523896993][bookmark: _Toc524948484][bookmark: _Toc524949420][bookmark: _Toc524951346]4.4.2 Diversity of medicinal plants in the study area
[bookmark: _Toc519604923][bookmark: _Toc523885896][bookmark: _Toc523896038][bookmark: _Toc523896994][bookmark: _Toc524948485][bookmark: _Toc524949421][bookmark: _Toc524951347]A total of 70 species, belonging to 65 genera and 42 families were collected, identified, anddocumented during the study to treat both human and livestock aliments (table 6) The family Asteraceae had the highest number of plant species (10% n=7) and the secondLamiaceae (7.14% n=5) for each followed by FabaceaePolygonaceae, Rutaceae, Myrtaceae &Euphorbiaceae (5.71% n=4) the rest families 3; 2 or1 specie each
[bookmark: _Toc19658712]Table 6 Number of medicinal plants family, genera and species
	Families
	No. of genera
	Genera in%
	No. of plant species
	Species in %

	Asteraceae
	5
	7.69
	7
	10

	Lamiaceae
	5
	7.69
	5
	7.14

	Fabaceae
	4
	6.15
	4
	5.71

	Solanaceae
	2
	3.07
	2
	2.85

	Polygonaceae
	3
	4.61
	4
	5.71

	Rutaceae
	3
	4.61
	4
	5.71

	Myrtaceae
	3
	4.28
	4
	5.71

	Verbanaceae
	2
	3.07
	2
	2.85

	Cucurbitaceae
	2
	3.07
	2
	2.85

	Euphorbiaceae
	3
	4.61
	4
	5.71

	Brassicaceae
	2
	3.07
	2
	2.85

	Moraceae
	2
	3.07
	2
	2.85

	Others
	28
	43.07
	28
	40


[bookmark: _Toc175438841]4.4.3 Ethnomedicinal plant species used to treat human and livestock ailments by people of Enemay district
[bookmark: _Toc514146220][bookmark: _Toc11814056] In the study area 70 medicinal plant species were gathered and documented that are used for the treatment of human and livestock ailments. From these,46 species ( 65.71%) were used as human medicine, 17 species (24.8 %) as livestock medicine and the remaining 7 species (10%) were used for treating both human and livestock ailments (Figure 8 ). 


	
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



[bookmark: _Toc20262250]Figure 5 Medicinal plants used to treat both human and livestock ailments in Enemay district
4.4.4 Distributions of medicinal plants according to their habitat
[bookmark: _Toc11814057]Among the total of 70 species of traditional medicinal plants that are used for human ailments 34species(48.57%) were collected from the wild vegetation; 24 species(34.29%)from home gardens the rest 12 species(17.14%) were collected from both home garden& wild (figure 9). 

[bookmark: _Toc20262251]Figure 6 Division of medicinal plants according to their habitat in Enemay District.
[bookmark: _Toc175438842]4.4.5 Diversity of habits and use categories of medical plants
Regardingthe habit of plants, from the total 70 collected and recorded traditional medicinal plants 35 species (50%) are shrubs, 20 species (29%) are herbs, and 12species (13%) are trees and 6Species (8%) are climbers (figure 10)


	
	
	
	
	
	
	
	










[bookmark: _Toc20262252]Figure 7 Diversity and use categories of medicinal plants in Enemay District
4.4.6 Plant parts used for human and livestock ailment treatment 
In this research, different parts of the plants were reported to be used for medicines (Appendix 4, 5& 6). With regard to the plant parts used for medicinal purposes, of the total record of human and livestock medicinal plants, the most frequently utilized plant parts were leaves (37%) followed by roots (21%) and fruit(17%)Figure (11).

	[bookmark: _Toc514146223]
	



	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	









[bookmark: _Toc20262253]Figure 8 Plant parts used for human and livestock ailments treatment in Enemay District
[bookmark: _Toc11814060][bookmark: _Toc175438843]4.4.7 Ways of preparation traditional medicines
The local community of Enemay district uses various methods of preparations of traditional medicines for different human and livestock ailments. The preparation vary based on the type of disease treated, the medicinal plants and the cites of ailment. In this research the major methods of traditional medicinal preparationforms were found to be through crushing which accounts for (30%) followed by squeezing (27%).Others forms of preparation are also shown (Figure12).
	















	




	
	
	
	
	
	


[bookmark: _Toc11814061]

[bookmark: _Toc20262254]







[bookmark: _Toc514146224][bookmark: _Toc11814062]Figure 9 the method of preparation traditional medicines in the study area.
[bookmark: _Toc175438844]4.4.8 Dosage and routes of administration
The community of the study area used various local units of measurements and duration of administration to determine the dosage. But, the measurement used to determine the dosages to treat various diseases was poor and are not consistent. So, there is great fear about the amount taken mainly for human medicines which are taken internally. In the study area, the traditional healers use different local measurements for amount, mostly they use their finger lines for the size of the amount to be taken and different measuring supplies like coffee cup, tea cup, bottle and glass cups are common for those remedies which are taken orally and doses given depend on the age, and health status; that is, children are given less dose than adults, physically strong individual take more dose than weak individual depending on the type of disease.
Medicinal plants are applied through different routes of administration. In the study area, the most common administration of herbal medicines were oral which accounts 47% of the cases Followed by dermal 26%, fumigate 14% and nasal 7 % and others accounted the remaining percent(Figure 13). 

	
	



	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




[bookmark: _Toc20262255]Figure 10 Ways of routes of administration in Enemay district.
[bookmark: _Toc524951424]
[bookmark: _Toc175438845]4.4.9 Reported marketable medicinal plants in the study area
[bookmark: _Toc514146225][bookmark: _Toc11814064]In the study area, during the interview the respondents explained that most healers prepared traditional medicinal plants in home rather than selling in the market. In most case, the community prefers either collecting these plants by themselves from the available area or they prefer to go directly to local healers to get treatment instead of buying the TMPS from market. But some TMPS that are used for food, spices and fumigation are marketable. For example Selit (Sesamum orientale), Tenadame(Ruta chalppensis), Nech shinkurte (Allium sativum), Zengeble (Zingiber officinale) are sold in the market. 
[bookmark: _Toc175438846]4.4.10the common human and livestock disease corresponding number of plant species used
In the study area, 55 ailments are treated using one or more medicinal plant species. Accordingly, Mich was treated using large number of medicinal plants(10 species) followed by evil eye (7species),devil treated with six species, Stomach ache ,wound, cough and Dandruff are treated with 5species each. The rest of the main diseases are treated with more than three medicinal plants (table 7).This indicates that given medicinal plants could be used for treatment of several human and livestock ailments and the treatment of ailments using different plant species.
[bookmark: _Toc19658713]Table 7 The common human and livestock disease that are treated by more than three medicinal plants and percentage of medicinal plant used
	Disease treated
	Local name
	No/ plant species
	% of plants

	Megagna
	Megagna
	4
	3.2

	Stomach ache
	Hode kurtet
	5
	4

	Head ache
	Rass Mitat
	4
	3.2

	Febrile illness
	Mich
	10
	8

	Devil
	Seitan
	6
	4.8

	Common cold
	Guanfan
	4
	3.2

	Anthrax
	Abasenga
	4
	3.2

	Wound
	Kusel
	5
	4

	Cough
	Sale
	5
	4

	Evil eye
	Buda
	7
	5.6

	Diarrhea
	Tekimat
	4
	3.2

	Dandruff
	Forofor 
	5
	4	


[bookmark: _Toc514146226][bookmark: _Toc11814065][bookmark: _Toc175438847][bookmark: _Toc514146227]4.5 Ranking of most important medicinal plants
[bookmark: _Toc11814066][bookmark: _Toc175438848][bookmark: _Toc11814067]4.5.1 Informant consensus of medicinal plant use report
[bookmark: _Toc519605010][bookmark: _Toc11814068][bookmark: _Toc19658714]One way of confirming the self-important of a given plant species is using the consensus made by informants. According to this popular and healing medicinal plants were cited by the majority of the community. The results of this study showed that some medicinal plants are accepted than others, in this study the highest informant consensus Zehneria scabrawascited by 70 informants where as Ocimum laminiifollum was cited by 60 informants for their medicinal value (table 8). Popularity of these medicinal plants may be due to their wide range of disease they treat, the efficaciousness of plants or due to the abundance of the plants in the area for easy access.
Table 8 List of medicinal plant species reported by 25% and more than 25% of informants
	Scientific name
	Local name
	No of informants
	% of informants

	Zehneria scabra
	Haregeresa
	70
	70

	Ocimum lamiifolium
	Damakessie
	60
	60

	Allium sativum
	Nech shinkurte
	50
	50

	Ruta chalepensis
	Tena Adam
	46
	46

	Eucalyptus globulus
	Nech bahirzaf
	43
	43

	Datura stramonium
	Asetenager
	41
	41

	Hagenia abyssinica
	Kosso
	40
	40

	[bookmark: _Toc519605011][bookmark: _Toc11814069]Zingiber officinale
	Zingbile
	36
	36

	Rhamnus prinoides
	Gesho
	37
	37

	Vernonia amygdalina
	Girawa
	35
	35

	Citrussinensis
	Lomi
	29
	29

	Linum usitatissimum
	Telba
	25
	25


[bookmark: _Toc514146228][bookmark: _Toc11814070][bookmark: _Toc175438849]4.5.2 Preference ranking
[bookmark: _Toc11814071][bookmark: _Toc11814072]When there are different species prescribed for the same health problem, people show preference of one over the other. Preference ranking of medicinal plants that were reported for treating Evil eye was conducted after selecting 6 key informants. The informants were asked to compare the given medicinal plants based on their effectiveness and to give the highest number 5 for the medicinal plant which they thought most effective in treating evil eye and the lowest number (1) for the least effective plant in treating Evil eye (Table9) on the basis of treating Evil eye the Ruta chalepensis was found the most preferred one followed by Allium sativum.

[bookmark: _Toc19658715]Table 9. Preference ranking of medicinal plants used to treat evil eye
	List of medicinal plants
	Informants (Respondents)

	
	R1
	R2
	R3
	R4
	R5
	R6
	Total
	Rank

	Echinops kebericho
	1
	3
	4
	4
	3
	4
	19
	3

	Ruta chalepensis
	4
	3
	4
	4
	3
	5
	23
	1

	Combretumcollinum
	4
	4
	3
	3
	1
	2
	17
	4

	Artemisia abyssinca
	2
	3
	2
	2
	2
	3
	14
	5

	Allium sativum
	3
	4
	3
	5
	3
	3
	21
	2

	Capparis tomentosa
	2
	3
	1
	3
	1
	2
	12
	6


	
Besides to people show preference towards plant species having healing potential of various ailments. Preference ranking was performed by 6 selected key informants and five selected plant species (table10) Allium sativumwasfound the most preferred one followed by Ruta chalepensis.
[bookmark: _Toc19658716]Table 10 Preference ranking of five selected plants onthe degree of healing several ailments by six informants
	Medicinal plant
	I1
	I2
	I3
	I4
	I5
	I6
	Total
	Rank

	Allium sativum
	5
	4
	3
	4
	5
	4
	25
	1

	Citrus aurantifolia
	3
	4
	2
	4
	5
	2
	20
	3

	Ruta chalepensis
	5
	3
	4
	4
	3
	4
	23
	2

	Hagenia abyssinca
	3
	2
	2
	3
	2
	3
	15
	4

	Croton macrostachyus
	2
	2
	1
	1
	2
	2
	10
	5


[bookmark: _Toc524951431][bookmark: _Toc175438850][bookmark: _Toc514146229][bookmark: _Toc11814073]4.5.3 Direct matrix ranking for multiple use of medical plants
In the study area the majority of the community relies on plants for various purposes such as, medicinal, firewood, construction, fencing, food spices, furniture and Washing. To assess the relative importance and to check the major impact on such plants direct matrix ranking was preformed. It was found that 46 species (64 %) of medicinal plants have values other than their medicinal role. Five commonly reported multipurpose species and seven use-categories were involved in direct matrix ranking with seven informants to evaluate their relative importance to the people and the extent of the existing threats related to their use values. The values for use reports across the selected species were summed up and ranked below. As (Table 11), the results of the direct matrix ranking revealed thatEucalyptus globulus ranked first and hence it is the most preferred plant by the people for various uses and is the most threatened species. This scarcity is due toEucalyptus globulus over harvesting for not only medicinal but also for other uses like construction, fire wood etc.Vernonia amygdalinaranked second,Acacia abyssinica ranked as third, (Table 11). So, the top ranked species are highly threatened. That is, there is high rate of loss in the area.
Likewise, the values for use reports across the selected species were summed up and ranked. The results showed that the local people harvest seven categories mainly for medicine, firewood, fencing, construction, furniture Food&spice and washing with the rank of 1st, 2nd, 3rd, 4th, 5th, 6th and 7th respectively. Thus, the long-term survival of the top- ranked species are under question, as the daily demand of the local society is usual and continuous with lesser rate of re-plantation.
[bookmark: _Toc519605017][bookmark: _Toc523885984][bookmark: _Toc523896126][bookmark: _Toc523897082][bookmark: _Toc19658717]Table 11 Direct matrix ranking of five plants by seven respondents based on seven use categories
	
	Medicinal plants

	Use categories
	Eucalyptus globulus
	Vernonia amygdalina
	Ruta chalepensis
	Justicia schimperiana
	Acacia abyssinica
	
Total
	
Rank

	Fire wood
	5
	4
	2
	5
	5
	21
	2nd

	Construction
	5
	3
	0
	2
	1
	12
	4th

	Furniture 
	2
	1
	0
	0
	3
	6
	5th

	Food&spice 
	0
	0
	5
	0
	0
	5
	6th

	Fencing 
	5
	3
	0
	4
	3
	16
	3rd

	Medicine
	5
	4
	5
	4
	5
	23
	1st

	Washing
	1
	2
	0
	1
	0
	4
	7th

	Total 
	23
	18
	12
	16
	17
	
	

	Rank 
	1st
	2nd
	5th
	4th
	3rd
	
	


[bookmark: _Toc514146230][bookmark: _Toc11814074]NB: 5=best, 4= very good, 3= good, 2=less used, 1=least used, and 0=no used
[bookmark: _Toc175438851]4.5.4 Fidelity level index
The fidelity level (FL) is the percentage of informants claiming the use of a certain plant species for the same major purpose to treat ailments and livestock diseases. Accordingly, FL is calculated for medicinal plants used to treat different diseases. FL is calculated as FL (%) = (Np /N) X 100, where Np is the number of informants that claim use of plant species to treat a particular disease and N is the number of informants that use the plants as a Medicine to treat any disease as described by Alexiades (1996).It was calculated medical plants used to treat Dandruff and Hypertension. The result revealed that, Datura stramonium(.63%) and Dorstenia barnimiana(.66%) have the highest medical value against Dandruff and Hypertensionrespectively (table12). 
[bookmark: _Toc19658718]Table 12 Fidelity level index for plant species used to treat hypertension and dandruff in the study area
	Ailments
	% of informant
	Species
	NP
	N
	Fidality index
NP/N

	Hypertension
	30
	Dorstenia barnimiana
	20
	30
	0.66

	
	14
	Satureja punctata
	8
	14
	0.57

	
	7
	Thalictrum
rhychocarpum
	2
	7
	0.28

	
	3
	Coriandrum sativum
	1
	3
	0.33

	Dandruff
	22
	Datura stramonium
	14
	22
	0.63

	
	7
	Plantago lanceolanta
	3
	7
	0.42

	
	8
	Acacia abyssinica
	5
	8
	0.63

	
	4
	Aloe trigontha
	1
	4
	0.25


[bookmark: _Toc175438852][bookmark: _Toc514146231][bookmark: _Toc11814075]4.6 Treats and Conservation practice of Ethnomedicinal plants in the study area.
[bookmark: _Toc524951435][bookmark: _Toc514146233][bookmark: _Toc11814078]Plants resources are vital for the income of the people of Enemay district. However, there is loss of plants as a result of agricultural expansion, firewood, construction, fence, grazing, drought and loss of treatment.Consequently, these are contributing factors for the loss of plant species in general and medicinal plants in particular. According to informants’ response the most mentioned threats to medicinal plants of the study area are agricultural expansion (28 %), grazing (20%), fire wood (17%), drought (10%), fence (10%), construction (9%) and loss of treatment(6%)Other threating factors of vegetation of the study area are animal grazing, browsing on vegetation and drought. These affect the survival of medical plants. Moreover, individual farmers in the study area did not give due attention for plants. Instead; they need plants for their daily life activity, as source of furniture house hold tools, utensil making and agricultural implementation. Thus, multipurpose species like Vernonia amygdalina and Acacia abyssinica greatly affected by these activities (figure 14).
	
	



	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[bookmark: _Toc20262256]Figure 11Percentages of reported threats of medicinal plants in Enemay district.


[bookmark: _Toc175438853]5. DISCUSION, CONCLUSION AND RECOMMENDATION
[bookmark: _Toc524951436][bookmark: _Toc175438854]5.1 Discussion
[bookmark: _Toc524951437][bookmark: _Toc175438855]5.1.1 Diversity of medicinal plants in the study area
Results showed that the family Asteraceae has the highest number of plant species (10%, n=7) followed by Lamiaceae (7.14% n=5). This reveals the presence and utilization of high diversity of Asteraceae used by people of the study areadue to easy availability and their abundance in the area. Similarly, Behailu Etana (2010) has reported a total of 160 species belonging to 124 genera and 58 families were in the study area. Asteraceae stood first contributing 17 species (10.62%) in Goma district Jima Zone of Oromia Region. More over Demeku Wale (2014) has reported a total of 118 species belonging to 107 genera and 57 families and showed that the family Asteraceae had the highest number of plant species (7.62%, n=9) in her study area. 
[bookmark: _Toc524951438][bookmark: _Toc175438856]5.1.2 Ethnomedicinal plant species used to treat human and livestock ailments by people of Enemay district
In the study area a totalof 70 medicinal plant species were reported to treat human and livestock ailments. From these, 46 species (65.71%) were used as human medicine, 17 species (24.29%) as livestock medicine and the remaining7species (10%) were used for treating both human and livestock ailments. Most of the reported medicinal plants are used to treat human ailmentsthis indicated that the people of the district give more attentionto human ailments as compared as livestock ailments. Related results were recorded to other areas of Ethiopia. For instance,Fikiru Ayana (2017)in Hawa Gelan District, Kelem Wollega Zone of Oromia Region, reported a total of the102 medicinal plants species which are used for thetreatment of human and livestock ailments from these, 73 specie(71.56%) were used as human medicine, 15 species (14.50%) as livestock medicine and the remaining 14 (13.72%) species were used for treating both of them.Behailu Etana (2010) in Goma district, Jima zone of Oromia Region reported also ofa total of 160 medicinal plant species which are used for the treatment of human and livestock ailments from these, 92 species (76.03%) were used as human medicine, 12 species (9.91%) as livestock medicine and the remaining 17 species (14.04%) were used for treating both human and livestock ailments. Additionally, Mohammed Adefa (2009) recorded about 105 medicinal plants in Tehuledere District South Wollo of Ethiopia and Fisseha Mesfin (2007) reported 58 medicinal plants in Wonago Woreda, SNNPR of Ethiopia. This difference indicates the availability of medicinal plants knowledge linked with local people in different districts of the country.
[bookmark: _Toc524951439][bookmark: _Toc175438857]5.1.3 Major plant use categories by the people of the study area
[bookmark: _Toc523885994][bookmark: _Toc523896136][bookmark: _Toc523897092][bookmark: _Toc524948573][bookmark: _Toc524949511][bookmark: _Toc524951440]Besides, theirmedicinal values medicinal plants were utilized for different use categories in the community. In this study a total of 27 species (38%) of the plants were reported for their medicinal value Only 19 species of plants (27 %) were reported for their use as foods and spices The result of this study is reliable with Demeku Wale (2014) who reported that food and spices tookthe highest plant use followed by medicinal use categories In East Gojjam, Ethiopia. in contrast Endalew Amenu (2007) reported that charcoal followed by furniture take the highest plant utilization category in Chelya district, West Shewa, Ethiopia.
[bookmark: _Toc524951441][bookmark: _Toc175438858]5.1.4 Distributions of medicinal plants according to their habitat
The local people obtain medicinal plant species from wild vegetation than home gardens. This research agrees with most investigations in Ethiopia that documented more human and live stock medicinal plants harvested in the wild rather than home garden. For instance, Behailu Etana (2010) found that out of the 160 medicinal plants studied, 75 species were gathered from the wild and 46 species were collected from home gardens. And also Fikiru Ayana (2017) found that out of 102 medicinal plants studied, 63 plant species were collected from the natural habitat and 39 species were gathered from home garden.
[bookmark: _Toc524951442][bookmark: _Toc175438859]5.1.5 Diversity of habits and use categories of medical plants
Concerning the habit of plants, from the total 70 collected and recorded traditional medicinal plants 35 species (50%) were shrubs, 20 species (29% ) were herbs, 9(13%) were trees and 6 (8%) were climbers . This finding agrees with investigations of Etana Tolasa (2007), Fisseha Mesfin (2007), and Getu Alemayehu (2010) in such a way that shrubs were reported as dominant. In the contrary Behailu Etana (2010), Mohammed Adefa (2009), Demeku Wale (2014) and Fikiru Ayana (2017) have found that herbs have the highest proportion of medicinal use followed by shrubs. This might be due to difference in the accessibility of vegetation type in the study areas.
[bookmark: _Toc524951443][bookmark: _Toc175438860]5.1.6 Plant parts used for human and livestock ailment treatment
[bookmark: _Toc519605030][bookmark: _Toc523885998]Leaves were the most reported plant parts in the preparation of remedies. The preference of leaves to other plant parts could be due to the chemical constituents of leaf for the treatment of human and livestock diseases. Such wide harvesting of leaves for traditional medicines compared to roots which are important for the survival of plants has less negative influence on the survival and ecological aspects of the plant. However, in this study area root was the second most used part for preparation of traditional medicine; utilization of root parts highly affects sustainability of the original plant. This finding is related with the results of other Ethnomedicinalresearchers, Behailu Etana (2010); Demeku Wale (2014) and Etana Tolasa (2007) Fikiru Ayana (2017)who reported that leaves were the most cited plant parts used in remedy preparations. In contrast, Fisseha Mesfin (2007) reported that, roots were the highest proportion in the preparation of traditional medicines.
The local people use different forms of medicinal plant remedy preparations and applications to treat livestock and human ailments. The preparation vary based on the type of disease treated, the medicinal plants and cites of ailment. In this research the major methods of traditional medicinal preparation forms were found to be through crushing which accounts for (30%) followed by squeezing (27%). The result is consistent with Behailu Etana (2010) in which he reported that the principal methods of remedy preparation were through crushing followed by squeezing. In addition, Emiru Birhaneet al., (2011) reported that crushing was the most frequently used method of preparation.
Medicinal plants are applied through different routes of administration. In the study area, the most common administration of herbal medicines were oral which accounts 47% followed by dermal 26%. Similar results were obtained by Nigussie Amsalu (2010) who reported that oral administration is the most reported route of administration in Farta Woreda East Wollega, Oromia Region,Ethiopia. Moreover, this result was inconsistent with Demeku Wale (2014) which reported that the most common administration of herbal medicines was oral which accounted 45% followed by dermal (30%) in East Gojjam, Amhara Region, Ethiopia.
There is great fear about the dosage taken particularly for human medicines which are taken internally. In addition, the local people use traditional medicines by using solvents, additives like sugar, honey, tea, coffee and local drinks in most of preparation to make them testy during applying the medicines. These additives have advantages to minimize the bitterness of the medicines. Similarly, Demeku Wale (2014) reported that additives have advantages to decrease the bitterness of the medicines in East Gojjam, Amhara Region, Ethiopia. 
General malaise was found to be treated using large number of medicinal plants (10 species) followed by evil eye (7species).The fact that the above ranked diseases being treated by a number of species is joined with the frequent occurrence of the diseases and ease of accessibility of plant species for treatment. In turn, these factors widen the popularity of these species among the informants and indigenous knowledge for treating these diseases. This indicates that given medicinal plants could be used for treatment of several human and livestock ailmentsandthetreatmentofailmentsusingdifferentplant speciesSimilarly,(MohammedAdefa, 2009andBehailuEtana,2010) have reported that a single ailment is treated by two or more plant species.
[bookmark: _Toc524951444][bookmark: _Toc175438861]5.1.7 Informant consensus of medicinal plant use report
In the study area10 medicinal plants were found popular than the others, in view of that, Zehneria scabra took the lead first where it was cited by 70 informants for its medicinal value to treat ailments.Whereas, Ocimumlamiifoliumwas cited by 60 informants for their medicinal value. In the contrast, Endalew Amenu (2007) reported thatOcimumlamiifolium took the lead first where it was cited by 64 (88.8%) informants for its medicinal value followed byAllium sativum cited by 62 (86%) in Chelya Woreda, West Shewa, EthiopiaPreference ranking for six medicinal plants used to treat Evil eye shown that Echinops kebericho ranked first and hence the most effective medicinal plant to cure Evil eye. The second and third most preferred medicinal plant against this disease wereArtemisia afra and Ruta chalepensis. But, Endalew Amenu (2007) reported that Pterolobium stellatum was ranked first to cure Evil eye in Chelya Woreda, West Shewa, and Ethiopia.
Informants evaluate their relative importance to the people and the extent of the existing threats related to their use values. The results of the direct matrix ranking revealed thatEucalyptus globulus ranked first and hence it is the most preferred plant by people for various uses and the most threatened species. This scarcity is due to over harvesting ofEucalyptus globulus for not only medicinal but also for other uses like construction, fire wood furniture etc. Even though the rank is given, all of the species particularly the top ranked ones face a question of survival in the long term because, each activities of people in the society depends on these species. Some plant species that were used for food, spices and fumigation were marketable. This result agreed with the study reported by Eskedar Abebe (2011) in Debark wereda North Gonder Ethiopia and Getu Alemayehu (2010) in Minjar Shenkora district. Fidelity level was calculated for medicinal plants used to treat Dandruff and Hypertension. The result revealed that, Datura stramonium(.63%) andDorstenia barnimiana(.66%) have the highest medicinal value against Dandruff and Hypertension respectively.
[bookmark: _Toc524951445][bookmark: _Toc175438862]5.1.8 Threats and Conservation practice of Ethnomedicinal plants in the study area
The most mentioned threats to medicinal plants of the study area were agricultural expansion. Related results were obtained in different investigations in Ethiopia. For example, Behailu Etana (2010) showed that the need for agricultural land is the most threatened factors in Goma district. Similarly Seyani &Chikuni (1997) reported that, the world is losing plants every minute due to deforestation for agriculture, firewood, construction materials, over browsing and &drought.
According to Sofowora, (1982) the loss of medicinal plants associates with the missing of advantages gained from medicinal plants and indigenous knowledge associated with plants.In general, the knowledge on medicinal plants become lesser and lesser due to its secrecy, unwillingness of young generation to gain the knowledge, oral based knowledge transfer, unavailability of the species, influence of modern education and awareness factors which all results in gradual loss of indigenous knowledge on medicinal plants in the area.
In the study area medical plants harvesting for local use does not result in their threat. Instead, most endangered medical plants of the study area were found threatened due to other modes. For commercial purpose, destructive harvesting practice, habitat loss resulting from forest degradation and agricultural intrusion have all been recognized as contributing factors for the loss of plant species. Thus, the need for agricultural land and population pressure severely threatened plant species in general and medical plants in particular. Similarly, Endalew Amenu (2007) reported that all the above activities are recognized as contributing factor for the loss of plant species in general and medical plants in particular. Similar results obtained by Endalew Amenu (2007) reported that significant number ofanimals graze and browse on vegetations in their locality. They put an actual effect on vegetations thereduring dryseason, as the availability of browsable and grazable vegetation is limited. These in turn affected the survival of medicinal plants












[bookmark: _Toc175438863]5.2Conclusion
In the study area 70 medicinal plants were recorded of which 46 species were noted to treat human ailments whereas 17 species are documented to treat livestock ailments and seven species are used to treat both livestock and human ailments. The medicinal plant species collected and identified were 48.57% species from wild (natural) vegetation and 34.29% species are fromhome gardens the rest 17.14% species were collected from both wild&home gardens.
In study area, 55 ailments were recorded (42 for human 13 for livestock) which are being treated by traditional medicinal plants of the study area. The present study revealed that people of the area have different knowledge transfer about traditional medicinal plants in which 35% of knowledge about traditional medicinal plants were transferred by communicating their family when the healers are enough old followed by observing their parents (healers) when they were practiced (25%).The medicinal plants have wide and varied uses in addition to their medicinal values. Thus, are 27% for food and spices, 19% of the plant used for fire wood (figure 4)
In the study area, shrubs were found (50%) the dominant habits used for preparation of traditional remedies followed by herbs (29%) and trees (13%). Leaves were also found the most commonly used plant parts for preparation of remedies followed by roots. The major methods of traditional medicinal preparation forms were crushing (30%) followed by squeezing (27%). The common route of administration of herbal medicinal plants was oral which accounts (47%) the cases followed by dermal (26%).
[bookmark: _Toc514146234]Most healers prepared traditional medicinal plants in home rather than selling in the market. The major threatsto traditional medicinal plants in the area were caused by agriculture expansion (28%), grazing (20%), fire wood (17%), drought (10%), fence (10%), and construction (9%) and lose of treatment (6%), Moreover; in the study area medicinal plants harvesting for local use does not result in their treat. Instead, other factors contributing for use of plant species. So, threats due to utilization for medicinal purposes are low compared to other factors.


[bookmark: _Toc175438864][bookmark: _Toc11814079]5.3Recommendations
[bookmark: _Toc11814080]Based on the findings of the study the following points are recommended
· Some traditional healers may give attention for indigenous knowledge transfer while others have not give attention commonlyregarding the values of indigenous knowledge. So, the governmental and nongovernmental organizations should practice in awareness expanding for healers to minimize the loss of indigenous knowledge.
· The district health office should contribute to identifying efficient medicinal plants and increasing the local people to grow medicinal plants in home gardens.
· The local community should be creating awareness to the local people to adopting multi-use plant species is giving special prominence to medicinal plants cultivation.
· The local societyshould be createdawareness to the local people by development agent through which sustainable harvesting of vegetation for additional uses.
· The local community should be involved in conservation of plant resources and their indigenous knowledge in their locality. 
· [bookmark: _Toc11814081]To give more support to the finding of this research, further scientific investigations are needed for Echinops keberichoand Ocimium lamiifoliumbased on the pharmacological evaluation.
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(Checklist of Semi-structured Interviews Question for collecting Ethnobotanical Data) 
 Date ___________
I. General Information on respondents:
Area of Residence (village) ________Keble code (Name) _______Name of   Respondent______________Sex_____Age.____
Marital status: single______ married________ Divorced_______
Religion: Orthodox_________Protestant________Muslim________Others_______
Source of income: Farming_______Trading local items______Others_____________
Level ofeducationReceiveformaleducation_______Readandwrite_______Read only___Can’t read and write________ Others_______ Ethnicity_______
For how long have you lived in the area ___________
II. Ethnobotanical Data
What are the most common diseases of humans and livestock in your area?
 Mention Medical plants that are used to treat for human and/or livestock diseases, local name, habit, disease treated, parts used, mode of preparation with dosage used; route of administration, ingredients add & other uses of medicinal plants.
Key Habit (shrub, tree, and climber) parts used (bark, leaf, root, fruit, flower, seed, stem, bulb, whole plant), Route (dermal, nasal, oral)
	Local Name of plants
	Habit
	Use
	Parts of plants used
	Disease treated
	Mode 
of preparation
	Route
	Ingredients added
	Other 
uses of 
medicinal
 plants 

	
	
	Human
	Livestock
	
	
	
	
	
	

		
	
	
	
	
	
	
	
	
	


3. Does each medicinal plant have any use other than medicine?
4. How is the knowledge of medicinal plants use transferred from generation to generation in the community?
5. Where do the medicinal plants grow?
5. 1. In the wild
5.2. In the home gardens
5.3. Both in the wild and garden
6. Tell the traditional way of classifying forests and landscapes in your area:
6.1. Forest
6.2. Landscape
7. What are human and livestock diseases that are treated more than three medicinal plants?
8. Dosage: Does it vary among age groups, sex? If you say yes, why? If not, why not?
9. Are the medicinal plants marketable?
10. How the communities preserve and conserve medicinal plant?

        Appendix 2; List of human diseases which are treated by medicinal plants in the study area
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	[bookmark: _Toc11814134]Yechenguara Beshita
	[bookmark: _Toc11814135]Gastric

	[bookmark: _Toc11814136]Kurba
	[bookmark: _Toc11814137]Anthrax

	[bookmark: _Toc11814138]Yeterse kurtemate
	[bookmark: _Toc11814139]Tooth ache

	[bookmark: _Toc11814140]Wesfate
	[bookmark: _Toc11814141]Ascaries

	[bookmark: _Toc11814142]Yegre meshtet
	[bookmark: _Toc11814143]Foot smell

	[bookmark: _Toc11814144]Buda
	[bookmark: _Toc11814145]Evil eye

	[bookmark: _Toc11814146]Yemitel Beshita
	[bookmark: _Toc11814147]Epilepsy

	[bookmark: _Toc11814148]Yejero Hemem
	[bookmark: _Toc11814149]Ear problem

	Seitan(kuragna)
	Devile

	Eekek
	Skin rash

	Amoeba
	Amoebic dysentery

	Chefea
	Eczema

	Enkerte
	Goiter

	Weba
	Malaria

	Masmeles
	Vomiting

	Yaguroro aneqare Mabate
	Tonsillitis

	Yekosotel
	Tape worm

	Almazbalechira
	Herbuszoster



Appendix3; List of Livestock diseases treated by medicinal plants in the study area
	[bookmark: _Toc11814168]Amharic Name
	[bookmark: _Toc11814169]English Name

	[bookmark: _Toc11814170]Yehodemenfate
	[bookmark: _Toc11814171]Blotting

	[bookmark: _Toc11814172]Abasenga
	[bookmark: _Toc11814173]Anthrax

	[bookmark: _Toc11814174]Yayne Hemem
	[bookmark: _Toc11814175]Eye disease

	[bookmark: _Toc11814176]Meziger
	[bookmark: _Toc11814177]Tick

	[bookmark: _Toc11814178]Werchiga
	[bookmark: _Toc11814179]Blackleg

	[bookmark: _Toc11814180]Kuro
	[bookmark: _Toc11814181]Antrax

	[bookmark: _Toc11814182]Kusel
	[bookmark: _Toc11814183]Wound

	[bookmark: _Toc11814184]Alekete
	[bookmark: _Toc11814185]Leeches

	[bookmark: _Toc11814186]Werwerte
	[bookmark: _Toc11814187]Pick eye

	[bookmark: _Toc11814188]Sale
	[bookmark: _Toc11814189]Coughing

	[bookmark: _Toc11814190]Yetafia chegre
	[bookmark: _Toc11814191]Pancreatic problem

	[bookmark: _Toc11814192]Yetute Eti
	[bookmark: _Toc11814193]Mastits(breast tumor)

	[bookmark: _Toc11814194]Kuntaret
	[bookmark: _Toc11814195]Wart
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Appendix 4: List of medicinal plants that are used for human; 
Local name; habit; disease treated; parts used; mode of preparation with dosage used route of administration; ingredients; other uses of medicinal plants; collection number of medicinal plants.
	Scientific
Name
	Family
	Local
name
	Habit
	For
Human
	Parts used
	Disease
treated
	[bookmark: _Toc519605161][bookmark: _Toc523886128][bookmark: _Toc523897226][bookmark: _Toc524948700][bookmark: _Toc524949645][bookmark: _Toc524951574]mixed
with
plants
	Mode
of 
preparation
	Route of admini
Stration
	Other
Use of med.
Plants
	Collection Code of med. 

	Ruta chalepensis L.
	Rutaceae
	Tenadame
	herb
	X
	Leave
	Evileye&common
cold
	With tea
	Boiled
	Oral nasal
	Food &
spice
	E.G 01

	Justica schimperiana(Hochst.exNees)T.Andre
	Acanthaceae
	Sensel
	Shurb
	X
	Root
	Yewfite
	With honey butter
	Cooked squeezed
	Oral
	Fire
Wood
	E.G 02

	Rumex nepalensis Spreng.
	Polygonaceae
	Tulte
	Shurb
	X
	Root
	Megagna,Ear Problem
Abortion,kuakecha&heamoroid
	Only
	chewing
	Oral
	Only medicine
	E.G 03

	Artemisia afra
Jack.exWIId
	Asteraceae
	Chekugn
	herb
	X
	Leave
	commoncold&devil
	With white
Onion
	Crushing
	Nasal
	Livestock
food
	E.G 31

	Calotropis procera(Ait)f.
	Asclepiadaceae
	Kenbo
	shurb

	X
	Fluid
	Wound
	Only
	Squeezing
	Painted
The
Wound
	only medicine
	E.G 34

	Lippia adoensis.Hocht.Ex.WaIp.Var.adoensis.
	Verbanaceae 
	Kessie
	Shrub
	X
	Leave
	Mich
	With
Water
	squeezed
	Dermal
	Fire
wood
	E.G 
12

	Coriandrum sativum.L.
	Apiaceae
	Denblale
	herb
	X
	Seed
	Stomach ache& snakebite
	with water
	crushing
	Oral
	Food & spice
	E.G 56

	Echinops  kebericho Mesfin
	Asteraceae 
	Kebercho
	Sherb
	X
	Root
	Evil eye snakebite
	Only
	smoking
	Fumigate
	Only med.
	E.G
28

	Embelia schimperi Vatke
	Myrsinaceae
	Enkoko
	Shrub
	X
	Fruit
	Tape worm
	With
Barely
	squeezed
	Oral
	Only
med
	E.G
67

	Zehneria scabra L.
	Cucurbitaceae
	haregeresa
	Climber
	X
	Leave
	Mich, headache & eye disease
	With
Water
	squeezed
	Oral fumigate
	Only
Med.
	E.G
11

	Vernonia amygdalina Del.
	Asteraceae
	Grawa
	Tree 
	X
	Leave
	Stomach
Gastric&
Ascaries
	With
Water
	squeezed
	Oral
	Fire
wood
	E.G
7

	Datura stramoniumL.
	Solanaceae 
	Astenager
	shrub
	X
	Leave & root
	Mich dandruff, Almazbalechira, headache &
nasal  bleeding
	Butter
	Leave&dry rootpowderedforheadache
	Nasal
	only med
	E.G
10

	Rumex abyssinicus Jacq
	Polygalaceae
	Mekmeko
	shrub
	X
	Root
	Vomiting&Kurtemate
	Sugar with water
	Dry crushed
	Oral
	firewood
	E.G
32

	Zingiber officinale Roscoe.
	Zingiberaceae
	Zengeble
	Herb
	X
	Rhizome
	Stomache,cough&commoncold
	Only
	chewing
	Oral
	Food&spice
	E.G
66

	Eucalyptus globulus Labill.
	Myrtaceae 
	Nechbeharzafe
	Tree
	X
	Leave
	Commoncold,footsmelling&
mich
	with water
	boiling
	Fumigate
	firewood
	E.G
23

	Urtica simensis Steudel.
	Urticeaceae
	Sama 
	shrub
	X
	Leave
	Heart disease
	with water
	boiling
	Fumigate
	only med
	E.G
24

	Rhamnus prinoides L.Herti
	Rhamnaceae 
	Gesho 
	Shrub 
	X
	Leave
	Chefea,tonsillit&stomacheache
	Only
	chewing
	Oral fumigate
	Food&spice
	E.G
13

	Artemisia abyssinica Sch.Bip.exA.Rich.
	Asteraceae
	Arete
	Shrub 
	X
	Leave
	Megagna&bloating
	Only
	chewing
	Oral
	only med
	E.G
26

	Combretum collinum Fresen.
	Combretaceae 
	Tunget
	Shrub 
	X
	Leaves
	Evileye,devil&mich
	Only
	smoke
	Fumigate
	firewood
	E.G
16

	Jasmininim abyssinicum Hochst.exDc
	Oleaceae
	Azotero
	Climber
	X
	Leave
	Tumor,bloting&Amoeba
	Only
	crushed
	Dermal&oralforbloting
	only med
	E.G
14

	Dodenaea angustifolia L.F
	Spindaceae
	Kitketa
	shrub
	X
	Stem
	Snake bite
	Only
	chewing
	Oral
	firewood
	E.G
15

	Phytolacca dodecandra L.Herit
	Phytolacaceae
	Endode
	Climber
	X
	Fruit
	Abortion
	with water
	powdering
	Oral
	washing
	E.G
45

	Achyranthes aspera L.
	Amaranthaceae
	Telenj
	Herb
	X
	Leave
	Firewood&
mich
	Only
	crushed
	Nasal
	livestockfood
	E.G
41

	Malva verticillata L.
	Malvaceae
	Lute

	shrub
	X
	Root
	Abortion&
bloating
	with water
	crushing
	Oral
	only med
	E.G
22

	Carissa spinarum L.
	Apocynaceae
	Agam 
	Tree
	X
	Root
	Gonorrhea
	Honey
	crushed
	Oral
	Fire wood
	E.G
44

	Catha edulis(Vohl)Forssk.ex.Endl
	Celastraceae
	Chat
	shrub
	X
	Leave
	hypertension
	Sugar
	chewing
	oral
	only med

	E.G
64


	Citrus aurantifolia
(Christm.)Swingle
	Rutaceae

	Bertukan
	Tree
	X
	Fruit
	[bookmark: _Toc524948818][bookmark: _Toc524949763][bookmark: _Toc524951692]constipation
	Only
	[bookmark: _Toc524948820][bookmark: _Toc524949765][bookmark: _Toc524951694]abrade

	Oral
	food
	E.G
33

	Citrus limon
(L.)Burm.f.
	Rutaceae
	Lomi
	Tree
	X
	Fruit
	Dandruff&
foot smell
	only 
	squeezed
	Dermal
	food
	E.G
46

	Clausena anisata.(Will.)Benth 
	Rutaceae
	Limich
	Shrub
	X
	Stem
	Toothache
	Only
	Cutting
stick
	Brushing
	firewood
	E.G
54

	[bookmark: _Toc524948849][bookmark: _Toc524949794][bookmark: _Toc524951723]Clerodendron myricoides(Hochst) R.B.Br.ExVatke
	[bookmark: _Toc524948850][bookmark: _Toc524949795][bookmark: _Toc524951724]Lamiaceae
	[bookmark: _Toc524948851][bookmark: _Toc524949796][bookmark: _Toc524951725]Misrech
	[bookmark: _Toc524948852][bookmark: _Toc524949797][bookmark: _Toc524951726]Shrub
	[bookmark: _Toc524948853][bookmark: _Toc524949798][bookmark: _Toc524951727]X
	[bookmark: _Toc524948854][bookmark: _Toc524949799][bookmark: _Toc524951728]Root
	Tooth ache
&evil eye
	[bookmark: _Toc524948856][bookmark: _Toc524949801][bookmark: _Toc524951730]Only
	[bookmark: _Toc524948857][bookmark: _Toc524949802][bookmark: _Toc524951731]Crushed
	[bookmark: _Toc524948858][bookmark: _Toc524949803][bookmark: _Toc524951732]Fumigate
	[bookmark: _Toc524948859][bookmark: _Toc524949804][bookmark: _Toc524951733]Only
[bookmark: _Toc524948860][bookmark: _Toc524949805][bookmark: _Toc524951734]medicine

	E.G
39


	Cucurbita pedo L.
	Cucurbitaceae
	Duba
	Climber
	X
	Fruit
	Tape worm
	Only
	Dry crushed
	oral
	food
	E.G
59

	Euphorbia
ampliphylla
Pax.
	Euphorbiaceae
	kulkual
	Shrub
	X
	Fluid
	wound
	Only
	squeezed
	dermal
	firewood
	E.G
65

	Ficus ovate
Vahl
	Moraceae
	Shola
	Tree
	X
	Fruit
	wound
	Only
	crushed
	dermal 
	food
	E.G
42

	Guizota abyssinica (L.f.)Cass
	Asteraceae
	Nug
	Herb
	X
	Seed
	Kurba
&cough
	With sufe
	boiled
	oral
	food
	E.G
55

	[bookmark: _Toc524949009][bookmark: _Toc524949954][bookmark: _Toc524951883]Guizotia scabra
(Vis)Chiov.
	Asteraceae
	Mech

	Herb
	X
	Root
	Ear problem
	Only
	crushed
	By ear
	only med
	E.G
49

	Hagenia
Abyssinca
(Brucie)L.
	Rosaceae
	Kosso
	Tree
	X
	Fruit
	Tape worm
	Nigerseed 
	crushed
	oral
	only med
	E.G
45

	Linum
usitatissim.L.
	Linaceae
	Telba 
	Herb
	X
	Seed
	Constipation 
	with water
	Crushed boiled
	oral
	food
	E.G
63

	Lycopersicon
esculentum Mill.
	Solanaceae 
	Timatim 
	Herb
	X
	Fruit
	Spider poison
	Only
	squeezed
	dermal
	food
	E.G
52

	Myrtus
communis
L.
	Myrtaceae
	Ades 
	Herb
	X
	Leave
	Dandruff&
mich
	with butter
	Crushedmixe dwithbutter
	Dermal
	only
	E.G
48

	Plantago lanceolanta L.
	Plantaginaceae
	Gortebe
	Herb
	X
	Leave
	Dandruff 
	with water
	squeezed
	Dermal 
	Livestock food
	E.G
36

	Rumex nervosus Vahl.
	Polygonaceae
	Enbuate 
	Shurb
	X
	Leave
	Fire wood
	Only
	crushed
	Dermal 
	only med
	E.G
27

	Tamarindus
indica L.
	Fabaceae
	Roka 
	Shurb
	X
	Fruit
	Stomachache 
	With water
	Abrade
	oral
	food
	E.G
62

	Trigonella
foenum-graecum L.
	Fabaceae
	Abesh
	Herb
	X
	Seed
	Gastric
	with water
	powder
	oral
	Food&spice
	E.G
40

	Dorstenia
barnimiana (Schweinf)
	Moraceae
	Work-Bemieda
	Herb
	X
	Root
	hypertension
	with honey
	Crushed
&boiledwithhoneny
	oral
	only med
	E.G
60

	Thalictrum
rhychocarpum Dill. &A.Rich.
	Ranunculaceae
	Serbezu
	Herb
	X
	Leave
	hypertension
	with honey
	Crushed
&boiledwithhoneny
	oral
	only med
	E.G
61

	Satureja punctata
(Benth.)
	Lamiaceae
	Yelomieshete
	Herb
	X
	Leave
	hypertension
	with honey
	Crushed
&boiledwithhoneny
	oral
	only med
	E.G
30



Appendix 5 List of medicinal plants that are used for livestock disease; 
Local name; habit (shrub, tree& climber); disease treated; parts used (Root, Leave, Seed, Fruit) mode of preparation; rout of administration; 

	Scientific
Name
	Family
	Local
name
	Habit

	For anim
als

	Partsofthe plant
Used for med
	Types of
Disease
Treated
	Mixed with the plant.
	Mode of prepa
ration
	Route of admi
niration
	Other
Use of the
plant
	Collection Code of med. 

	Securidaca longepedunculataFresen
	Polygonaceae
	Temenahe
	Shurb
	X
	.root
	Devil
Of livestock
	Only
	Smoke
	fumigate
	Only
medicine
	E.G 58

	Nicotiana tobaccum.L.
	Solanaceae
	Tenbho
	Shurb
	X
	leave
	Werchega
Leech
	With water
	Squeezed
	nasal
	Only
medicine
	E.G 43

	Ensete ventricosum(Welw)Cheesman
	Musaceae
	Koba
	Shurb
	X
	root
	Bloating
	With water
	Crushed
	oral
	firewood
	E.G 51

	Euphorbia platyphyllos L.
	Euphorbiaceae
	Anturfa
	Shurb
	X
	leave
	Breasttumer
	Only
	Squeed
	Dermal
	Only med.
	E.G 6

	Cucumis ficifosiusA. Rich
	Cucurbitaceae
	Yemederenboy
	Climber
	X
	fruit
	Cough
	Only
	Squeed
	nasal
	only med
	E.G 21

	Leonotis
ocymifolia(Burml. f.).
	Lamiaceae
	Yeferes Zeng
	herb
	X
	Leave&
root
	Pancreas
tic problem
	with water
	Crushing
	oral
	fence
	E.G 20

	Premna schimperi (Eng)
	Verbenaceae
	Checho
	Shurb
	X
	stem
	Eye disease
	with water
	Chewing
	Put
Into
eye
	Fire
Wood
	E.G 18

	Syzygium guineense .(Willd)Du
	Myrtaceae
	Degita
	Shrub
	X
	fruit
	Werwerte
	Only
	Chewed
	fumigate
	Fire
Wood
	E.G 09

	Aloe trigonantha Leach 
	Aloeaceae
	Eret
	shurb

	X
	leave
	Stomach
Ach
	With
Water
	Boiling
	oral
	Washing
	E.G 57

	Millettia ferruginea (Hochst.)Baker
	Fabaceae
	Berbra
	tree
	X
	fruit
	Tick
	With
Water
	Squeezed
	Dermal
	Fire
Wood
	E.G 08

	Pentas schimperiana (A. Rich)
	Rubiaceae
	Wenagifit 
	Shurb
	X
	leave
	Eye disease
	With
Water
	Squeezed
	dermal
	firewood
	E.G 53

	Kalanchoe petitiana A.Rich
	Crassulaceae
	Andawula
	Shrub
	X
	root
	Wartoflivest
	Only
	Crushing
	dermal
	Firewood
	E.G 19

	Sesamum orientale L.
	Pedaliceae
	Selit
	Herb
	X
	Seed
	Abasenga
	Only
	Chewing
	oral
	firewood
	E.G 70

	Dracaena steudneri(Eng.)
	Diracaenaceae
	Mota
	Shurb
	X
	root
	Devil
	with water
	Smoked
	fumigate
	fence
	E.G 69

	Opuntia ficus-indicus (L.)Miller
	Cactaceae
	kulkual
(for food)
	Shurb
	X
	stem
	Donkey Kuro
	Pea bran
	Smoked
	fumigate
	Firewood&
food
	E.G 30

	Brassica nigra (L.) Koch.
	Brassicaceae
	Senafech
	herb
	X
	seed
	Abscess (tumor)
	Feto
with water
	Chewed
	dermal
	food
	E.G 68

	Carthamus tinctorius L.
	Asteraceae
	Sufe 
	herb
	X
	seed
	Abasenga
	With
Niger
	Boiled
	oral
	Only
med
	E.G 67




[bookmark: _Toc11814886]Appendix6:	 List of medical plants that are used for human and livestock diseases;
 Local name; habit; disease treated; parts used; mode of preparation with dosage used; route of administration; Ingredients; Other uses of medicinal plants.	
	Scientific Name  
	Family
	Local Name of the plant
	Growth form of plants
	For human
	For Animal
	Parts of the plant used for medicine
	Types of disease treated
	Mixed with the plant
	Mode of preparation
	Route 
of 
Admi
nistr
ation
	Other
Use
	Collection Code of med 

	Ocimum laminiifollumHochst.exBentch
	Lamiaceae
	Dama kesa
	shrub
	X
	X
	Leave
	Mich,leech,Eyedisease&Ascaries
	Only
	Squeezed
Boiling
	Oral&
Fumi
gate
	Fence

	E.G 17

	Lepidium sativumL.
	Brassicaceae
	Feto
	shrub
	X
	X
	Seed
	Wegate,mich,Tumer,Tonsil&Malaria
	Salt water
	crushing
	Oral&
for 
Tumer Dermal
	Only 
medi
cine
	E.G 25

	Croton     macrostachyusDel.
	Euphorbiaceae
	Besana
	Tree
	X
	X
	Leave juce(ademe)
	Dandruff,Devil,kuakucha
	Only
	Squeezed crushed
	Dermal
& fumi
gate 
for evil e
	Fire 
wood
	E.G 5


	Allium sativumL.
	Alliaceae
	Nech shinkurte
	Herb
	X
	X
	Bulb
	Abasenga,common cold,evil eye,TB,malaria,kuakucha,Diabetes&mich
	With Tenadame forhuman
	crushed
	Nasal
&oral


	Food
&spice
	E.G 50


	Cappair tomentosaLam.
	Capparidaceae
	Gumero
	shrub
	X
	X
	Root
	Devil&Evil eye
	Only
	Smoked
	Fumi
gate
	Fire 
Wood
	E.G 37

	Cynoglossum coeruleum Hochst.Dc.
	[bookmark: _Toc11814887]Boraginaceae
	[bookmark: _Toc11814888]Shungeg
	[bookmark: _Toc11814889]Shrub
	[bookmark: _Toc11814890]X
	[bookmark: _Toc11814891]X
	[bookmark: _Toc11814892]Leave
	[bookmark: _Toc11814893]Almaze balechira,Werchiga&mich
	[bookmark: _Toc11814894]Aregresa for human
	[bookmark: _Toc11814895]Squeezed
	[bookmark: _Toc11814896]Der
mal
	Onlymed
	E.G 4

	[bookmark: _Toc11814898]Euphorbia tirucalliL.
	[bookmark: _Toc11814899]Euphorbiaceae
	Kinchib
	Shurb
	X
	X
	Bark
	[bookmark: _Toc11814905]Evil eye, Wart &Epilepsy
	[bookmark: _Toc11814906]Tenadame
	[bookmark: _Toc11814907]Smoking
	inhaling
	Only med
	E.G
38


[bookmark: _Toc11814910]
Appendix 7: Major human and livestock diseases and number of plant species used by indigenous people of the study area	
	Human disease
	No species
	% species

	Megagna
	4
	3.2

	Common cold
	4
	3.2

	Kuakucha
	2
	1.6

	Mich
	10
	8

	Snake bit
	3
	2.4

	Eye disease
	3
	2.4

	Diarrhea
	3
	2.4

	Dandruff
	5
	4

	Hypertension
	3
	2.4

	Nose bleeding
	1
	0.8

	Stomach ache
	5
	4

	TB
	1
	O.8

	Cough
	3
	2.4

	Heamoroide
	1
	0.8

	Fire wound
	4
	3.2

	Headache
	4
	3.2

	Diabetes(pancreas disease)
	1
	0.8

	Bloating
	3
	2.4

	Yewefite
	1
	0.8

	Kuragna(Devil)
	2
	1.6

	Tumor
	3
	2.4

	Amoeba
	2
	1.6

	Abortion
	2
	1.6

	Spider poison
	1
	0.8

	Constipation
	2
	1.6

	Gastric
	2
	1.6

	Kurba
	1
	0.8

	Tooth ache
	2
	1.6

	Malaria
	2
	1.6

	Foot smell 
	2
	1.6

	Evil eye
	7
	5.6

	Epilepsy
	1
	0.8

	Ear problem
	2
	1.6

	Chifie
	2
	1.6

	Ascaries
	2
	1.6

	Goiter
	1
	0.8

	 Vomiting
	2
	1.6

	Tapeworm
	3
	2.4

	Almaz balechera
	2
	1.6

	Leech(livestock)
	2
	1.6

	Abasenga
	3
	2.4

	Tonsil
	2
	1.6

	Tick
	1
	0.8

	Werchega
	1
	0.8

	Eye disease (livestock)
	1
	0.8

	Werwerte	
	1
	0.8

	Cough(livestock)
	2
	1.6

	Pancreatic problem
	1
	0.8

	Mastits(breast tumor)
	2
	1.6

	Wart(kuntaret)
	1
	0.8

	Blotting(livestock)
	1
	0.8

	Kuro
	1
	0.8

	Kusel 
	1
	0.8

	Kurtmate 
	1
	0.8

	Eekek (skin rash)
	1
	0.8





Appendix 8, List of informants participated in ethnobotanical study
	No
	Name of informants
	Sex
	Age
	Keble
	Occupation

	1
	Yizengawu Tadesse
	M
	70
	Yetmen
	 Farming

	2
	Adane Ayalewu
	M
	40
	Mehaber brehane
	Farming

	3
	Alegawu Tilaye
	M
	57
	Bichena01
	0ffice worker & Healer

	4
	Abreham Mengistu
	M
	20
	Mehaberbrehane
	Student

	5
	Kasanesh Gelaneh
	F
	62
	Enekora
	Farming&Healer

	6
	Adugnaw Menberu
	M
	30
	Bichena01
	Teacher

	7
	Belay Tenayie
	M
	76
	Mehaberberhane
	Farming

	8
	Abebe Bezuneh
	M
	48
	Bichena02
	Teacher

	9
	Amakel Awukewu E
	F
	60
	Mehaber brehane
	Farming&healer

	10
	Endashaw Alemu 
	M
	40
	Yetmen
	Farming	

	11
	Adera Eneyewu
	F
	62
	Bichena02
	Office worker

	12
	Melkamu Bezabeh
	M
	35
	Bichena02
	Teacher

	13
	Mr Menker baye
	M
	55
	Bichena01 
	priest& Healer

	14
	Selam kasshun
	F
	44
	Bichena02 
	Office worker

	15
	Belachewu Muneye
	M
	62
	Mehaber brehane
	Priest&healer

	16
	Gashu Ademas
	M
	50
	Yetmen
	Farming

	17
	Etayehu Bantie
	F
	63
	Mehaber brehane
	Farming&healer

	18
	Atenafu Tariku 
	M
	75
	Mehaber brehane
	Farming&healer

	19
	Belayneh wale
	M
	60
	Mehaberbrehane
	Farming&healer

	20
	Melak meherit Tamer Beshawu
	M
	75
	Yetmen
	Priest&healer

	21
	Aragaw Marene
	M
	38
	Mengisto
	Farming

	22
	Yesh Aweke
	F
	45
	Bichena01 
	Nurse&healer

	23
	Belayneh Adamu
	M
	55
	Mengisto
	Farming

	24
	Shemachash Demes
	F
	65
	Yekbihana
	Farming

	25
	 Abrham Fenta
	M
	76
	 Bichena
	Teacher

	26
	Meskerem Abebawu
	F
	20
	Yetmen
	Student

	27
	Sirgut Getachew	
	F
	44
	Yetmen
	Healer

	28
	Abele  Hunegnaw
	M
	35
	Enekora
	Farming

	29
	Neguse Debase
	M
	27
	Bichena02 
	Merchant

	30
	Getu Alemayehu
	M
	60
	Yekbihana
	Farming&Healer

	31
	Webersit Fenta
	F
	45
	Bichena01
	Office worker

	32
	Amare Derese
	M
	28
	Bichena01 
	Teacher

	33
	Ayalewu Abebe
	M
	50
	Dimma
	Farming

	34
	 Belachew Abateneh
	M
	42
	Bichena01
	Farming

	35
	Gashaw Alemu  
	M
	48
	Dimma
	Healer& merchant

	36
	Mechu Zewdu
	F
	29
	Sireyisus
	Student

	37
	Anedargachew Addis
	M
	21
	Sireyisus
	Student

	38
	Temsgen Bantie
	M
	39
	Bichena01
	Office worker

	39
	Yeshareg Getenet
	F
	45
	Bichena01
	Nurse

	40
	SHegaw Shefiraw
	M
	50
	Sireyisus
	Farming&Healer

	41
	MulugojamAbateneh
	F
	60
	Enekora
	Farming

	42
	 Demek  Belay
	M
	35
	Dimma 
	Office Worker

	43
	Dagne Aebebe
	M
	75
	Sireyisus
	Farming

	44
	Teruye Fenta
	F
	41
	Dimma 
	Farming

	45
	Yedenkal Seraw
	M
	51
	Sireyisus
	Farming

	46
	Laku Tadesse
	F
	45
	Bichena01
	Office worker

	47
	Damtie Terefe
	M
	63
	Enekora
	Farming

	48
	Aragie Yilehal
	F
	60
	Mehaberbrehane
	Farming

	49
	Fate Oumer
	M
	42
	Bichena02
	Merchant

	50
	Talema Anteneh
	M
	52
	Mehaberbrehane
	Farming &Healer

	51
	Asegde Baleh
	M
	64
	Sireyisus
	Farming

	52
	Kuemelachew Gobeza
	M
	63
	Sireyisus
	Farming

	53
	Getenet chane
	M
	63
	Bichena01
	Merchant

	54
	Getachew Belay
	M
	45
	Kidsgie
	Farming

	55
	Neguse Wubale
	F
	65
	Kidsgie
	Farming

	56
	Fentanesh Adamu
	F
	65
	Mengisto
	Farming

	57
	Yegrem Tariku
	M
	70
	Yekbihana
	Farming

	58
	Tadele Muneyilet
	M
	48
	Yekbihana
	Priest& healer

	59
	Mekonen Mesfin
	M
	43
	Dimma
	Merchant

	60
	Kasyetu Mekonen
	F
	80
	Yekbihana
	Farming

	61
	Adamu Amare
	M
	20
	Dimma
	Student

	62
	Hasen Eslemane
	M
	68
	Bichena
	Merchant

	63
	Leweye Getahun
	M
	78
	Kidsgie
	Farming

	64
	Moseye Demsie
	M
	21
	Kidsgie
	Student

	65
	Thegaye Adamu
	M
	53
	Kidsgie
	priest&Healer 

	66
	Kidus Abebe
	M
	68
	Mengisto
	Farming

	67
	 Bitew Kassie
	M
	50
	Sireyisus
	Farming

	68
	Belachew  Belay
	M
	62
	Enekora
	Farming

	69
	Getenet Genberu
	M
	61
	Kidsgie
	Merchant

	70
	Abebe Moseye
	M
	70
	Enekora
	Farming&Healer

	71
	Senshaw Alemu
	M
	65
	Enekora
	Farming

	72
	Temesgen Mosue
	M
	50
	Yekbihana
	Teacher

	73
	Moseye Mekonnen
	M
	64
	Kidsgie
	Farming

	74
	 Bitew Baleh
	M
	45
	Sireyisus
	Farming

	75
	Gezachew Belay
	M
	61
	Sireyisus
	Farming

	76
	TemesgenAdugnaw
	M
	62
	Mengisto
	Farming

	77
	Enawgaw Alemayehu
	M
	40
	Mengisto
	Farming

	78
	Yekoye Basie
	M
	75
	Mengisto 
	Farming

	79
	Kumie Haregu
	M
	63
	Yekbihana
	Merchant

	80
	Wale Wendiferaw
	M
	80
	Yekbihana
	Farming

	81
	Ayalewu Atenafu
	M
	75
	Enekora
	Farming

	82
	Deguale Belay
	M
	74
	Kidsgie
	Merchant

	83
	Andualem Tadele
	M
	75
	Sireyisus
	Merchant

	84
	Debase Teruneh
	M
	65
	Enekora
	Farming

	85
	Getahun Bitew
	M
	52
	Enekora
	Farming&Healer

	86
	Trualem Abetie
	M
	62
	Bichena02
	Merchant

	87
	Mosu Gezahagn
	M
	38
	Yekbihana
	Farming

	88
	Mosu Alamerie
	M
	54
	Enekora
	Farming

	89
	Melaku Werkneh
	M
	73
	Kidsgie
	Farming

	90
	 Abebawu Zeleke
	M
	68
	Mengisto
	Farming&Healer

	91
	Abebe Ayele
	M
	68
	Mengisto
	Teacher

	92
	Mulu Negse
	M
	54
	Mengisto
	Farming

	93
	Zeleke Derese
	M
	48
	Yekbihana
	Merchant

	94
	 Anteneh Ayilet
	M
	63
	Sireyisus
	Farming

	95
	Habte Adane
	M
	62
	Sireyisus
	Farming

	96
	Zewdu Alemayehu
	M
	66
	Mengisto
	Merchant

	97
	Belete Getenet
	M
	70
	kidsgie
	Farming

	98
	Baye Shemeles
	M
	71
	Mengisto
	Office Worker

	99
	Addissu Alemayehu
	M
	72
	Yekbihana
	Merchant

	100 
	Mesfin Mose
	M
	64
	Yekbihana
	Farming


Appendix 9. Part of the field activity in Enemay district
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During group discussion
		Part of the field activity in Enemay district (photo courtesy by Zelalem yitebarek, 2019).
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