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Abstract

Medicinal plants make important contributions in the healthcare system of indigenous people as
the main source of medicine for the majority of the rural populations. Indigenous people in
Ethiopia possess unique knowledge of plants on which they depend for food, medicine and
general utility. This close interaction and dependency of humans on plants is studied under the
field of ethnobotany. Totally, 355 informants participated in this study, from them 333were
household informants and 22 were traditional healers. Data was collected through
administrating semi-structured interview, observation and focused group discussions. In this
study, both qualitative and quantitative data were gathered. Quantitative data were analyzed by
descriptive statistics methods such as percentage and frequency whereas; qualitative data was
analyzed manually through thematic contents. Overall 97plant species were found which
catagories in to81 genera and 45 families to treat 61 different human and livestock ailments.
From these 55(56.7%) plants species were used only for human treatment, where as11(11.3%)
plant species were used for only livestock treatment and the remaining 31(32%) plants were used
for treating both human and livestock ailments. Stomach ache and ringworm were the major
human ailments in the study area while, anthrax was major livestock ailment. The Lamiaceae
family, containing 10 species (10.3%), was the dominant family over other families. In this
regard, cordia africanawasfirst based on preference and ranked first in its multi-usage. The
highest informant consensus value was obtained forCroton macrostachyus (0.98). Most
medicinal plants were herbs (48.5%) and the dominant habitat where medicinal plants collected
werehome garden (40.2%) followed by wild (39.2%). The best-harvested plant part was leaf
(40.2%) and the preferred route of application was oral (82.5%). The common method of
medicinal plant preparation was pounding (50.5%). In conclusion, medicinal plants are a vital
part of health care system for both human and livestock ailments and it also has multi-usage
beyond its medical purpose inKachabira distirict. Therefore, the local people should be trained,

encouraged and supported on how to conserve and manage medicinal plants.

Keywords/Phrases: Ailment, Informant, Ethnobotany, Indigenous-Knowledge, Medicinal-

Plants
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1 Introduction

1.1 Background of the study

A study showed that nearly 80% of the Ethiopian population is still dependent on traditional
medicine, which largely involves the use of plants. The use of medical plant as a source of
primary health care has increased owing to their attributes of wide biological and medicinal
benefits, high safety margins and lesser costs (Negesse and Endalkachew, 2017). This indicates
that importance of traditional medicine (TM) and its contribution to health care among humans
worldwide cannot be under estimated. These medical systems are mainly dependent on various
plant species and plant based products (Tilahun Tolossa and Moa Megerssa2018).The world
health organization (WHO ,2001) defined traditional medicine as the total combination of
knowledge and practices that can be formally explained or used in prevention and elimination of
physical, mental or social imbalance and relying exclusively on practical experience and
observation handed down from generation to generation, whether verbally or in writing.
According to Mekonen Woldetsadk (2019) about 75-90 % of the rural population in the world
depends on traditional medicines as their only health care system. This helps people to use
traditional medicine easily. Traditional medicine is also, defined as indigenous medicine that is
used to maintain health and to prevent, diagnose, and treat physical and mental illnesses
differently from allopathic medicine based on theories, beliefs, and experiences (Tilahun Tolossa
and Moa Megarssa, 2018). Africa is a continent highly endowed with an abundance of medicinal
plants, which indigenous people are familiar with and have use of it over time (Getachew Alebih
and Abas Mohamed, 2016). Further, more than half of the population of Africa uses traditional
medicinal plants for the treatment of various diseases of both human and domestic animals,
which are a great concern to most of the sub-Saharan African nations (Getachew Alebih and
Abas Mohamed, 2016). About 80% of the populationof many African countries including
Ethiopia uses traditional medicinal plants for different ailments of human and 90% population
uses traditional medicinal plants for livestock disease (Getachew Alebih and Abas Mohamed,
2016). Throughout the past decades, the community shows interest on medicinal plant or herbal
medicine, has increased dramatically not only in developing countries but mainly in

industrialized countries (Arebu Issa, 2015). The use of medical plant as a source of primary



health care has increased owing to their attributes of wide biological and medicinal benefits
(Negesse Mokonnen and Endalkachew Abebe, 2017).

Study of Jin et al. (1999) showed that documentation of indigenous knowledge using
ethnobotanical studies is useful for the conservation of medicinal plants as well as sustainable
utilization of resources. Due to these facts the need of conservation of the biological diversity
and its indigenous knowledge has been emphasized in contemporary studies of ethnobotany).
However, this conservation cannot be successful without indigenous people and application of
their ethnobotanical knowledge. In general, rural communities and indigenous people
particularly depend on plant resources especially for food, forage, constructions, household
supplements, beds and sleeping mattresses, firewood or as shade providing plants. Moreover,
indigenous people all over the world are still using medicinal plants for treatment of various
diseases and the practice of traditional medicine indicates to be continued in spite of
advancement in allopathic system of medicine (Akram et al., 2011; Ovesnéet al., 2013).

1.2 Statement of the Problem

Southwest of Ethiopia is rich in medicinal plants due to the high biological and cultural diversity
in the region (Anteneh Belaynahet al, 2012). Most of medicinal plants are herbs, followed by
shrubs and trees Majority of the medicinal plant species are found in wild forests. More than
40% of medicinal plant species have additional use value in Ethiopia, and these require further
investigations (Banchiamlak Nigussie, 2019). In southern part of Ethiopia there are great number
of Ethnobotanical studies that are documented, some of these are: the Amaro district (Getu
Alemayehu.2017), the Benna Tsemay District (Assegid Asefa, and Tesfaye Awas.,2014), Burji
district (Mersha Ashagreet al,2016) Cheha District (Behailu Bzuayehu, and Temesgen
Asefa,.2017), Kambatta ethnic group (Melese Maryoet al., 2015), Konsso ethnicity (Getachew
Alebeh,et al., 2013) the Konta special District ( Sebsebe Damis, et al.,2009) the Lemo district
(Mulugeta Kidane and Erchafo Mohamed., 2017), Maale and Ari (Berhane Kidaneet, al., 2014),
the Wolaita zone (Takele Bassa, 2018), the Wonago District (FisihaMesfinet al.,2009) in south
Nation and Nationalities many ethnobotanical studies done in the past decade. However, there is
a gap of ethnobotanical documentation on medicinal plants and relatively few phytochemical
analyses of documented medicinal plants in the Kachabira District Kambata Tembaro Zone of
southern Ethiopia. Therefore, it is necessary to document medicinal plant species for



conservation and sustainable consumption. In addition, ethnobotanical studies on traditional
medicinal plants are also the means to increase the capacity of the pharmaceutical industries.
However, the documented medicinal plants are still limited when they are compared with the
multi-cultural diversity of the people and the diverse flora in Ethiopia (Getnet Chakole, 2011).
Kachabira District has diverse environment, in which traditional medicinal plant species and
their uses are expected to be more. However, there is little scientific documentation on the
medicinal plant resources has so far been made in Kachabira District. If any cultural changes
take place in this community and the vegetation is degraded due to various factors, the
knowledge of the people on the plant resource will vanish slowly. Moreover, some of the
medicinal plant species may become extinct from the District before being documented and the
people may lose their uses and their indigenous knowledge on them forever. Therefore, the
ethnomedicinal studies on the plants of Kachabira werecrucial in order to protect the plants under
ex-situ and in-situ conservation and to preserve the associated indigenous knowledge in the
District and beyond. Therefore, the general research purpose of this study were to collect,
identify, and document medicinal plants and to collect the associated indigenous knowledge of
the Kachabira District people with regard to how they treat various human and livestock

ailments.

1.3 Research Questions

This study was dsigned to answer the following research questions

1. Which medicinal plants are used to treat humans, livestock ailments or both
2. Which parts of the medicinal plants are useful to treat ailments?

3. What are the conservetion statues of medicinal plant in study area?

1.4 Objectives of the Study

1.4.1 General Objective
The general objective of this study was

Assess Medicinal Plants; their uses and the associated indigenous knowledge of the local people

in treating human and livestock ailments in Kachabira District



4.1.2 Specific Objectives.
The specific objectives of this study were to:
Identify plant species traditionally used to treat ailments of human and livestock in the
study area
Investigate traditional knowledge related to use of medicinal plants in the study area

Identify plant parts used for medicinal purposes.
Describe thepreparation and administration routes of medicinal plants both for human
and livestock ailments.

Asses the existing threats of medicinal plants in the study site.

1.5 Significance of the Study

Identifying and documenting the indigenous knowledge of medicinal plants which have potential to cure
human and livestock diseases are important to conserve them for the future generation. Because most of
the indigenous knowledge is transferred orally and it may loss when knowledgeable person is passed

away without documenting his or her knowledge. Again, this study ishelpful to know the dose of those

medicinal plants used to treat particular human and livestock disease. This was useful to minimize the
side effect which comes from taking overdose and it maximizes the effectiveness of the medicinal plants
by using exact dose. Besides, this study was creating encouragement for other investigator in the area and

it gave base line information for further study.

1.6 Scope of the Study
Due to time and budget restraints, the study was bounded to Ethno-botanical study of medicinal plant
used to treat human and animal ailments in five kebeles of Kachabira district Kambata Tembaro Zon,

Southern Ethiopia.

1.7. Limitation of the study
» Shortages of finance
» Shortage of time

» Lack of internate access to gather information to literaturereview.



2. Literature Review

2.1 History of the use of medicinal herbs

Determining the exact time of using plants as drug is very difficult. Evidence indicates that
plants have been cultivated as drugs approximately 60 000 years ago. Scripts about medicinal
plants date back to almost 5000 years ago in India, China and Egypt, and at least 2500 years in
Greece and Central Asia (Fatemehet al, 2018). Given the fact that at that time there was
insufficient information about the causes of the disease, useful plants for treating them, and the
ways of using them for such purpose, everything was empirical. Over time, the reasons for the
use of certain medicinal plants for treatment of certain diseases were discovered; consequently,
the use of medicinal plants gradually rejected the empirical framework and was limited to the
facts. The earliest written evidence of the use of medicinal plants for preparation of drugs has
been found on a Sumerian clay slab from Nagpur dating back to nearly 5000 years ago
(Fatemehet al.,2018). Ancient Greek people were also familiar with the medicinal properties of
some medicinal plants, and Hippocrates, the founder of Greek medicine and Aristotle, pupil of
Hippocrates, used medicinal plants for the treatment of diseases. After that, Theophrastus, a
Greek scientist, founded the School of Medicinal Plants. Then, Pedanius Dioscorides (He lived
in the first century A.D), a physician and surgeon in the years 75-45 BC, wrote an encyclopedia,
called De MateriaMedica, to describe 600 therapeutic medicinal plants in the form of a series of

scientific studies on medicinal plants (Rios and Recio,2005).

2.2. Medicinal Plants in Ethiopia
Ethnobotany is a broad term referring to the study of direct interrelations between humans and

plants. The world health organization (WHO,2001) defined traditional medicine as the total
combination of knowledge and practices that can be formally explained or used in prevention
and elimination of physical, mental or social imbalance and relying exclusively on practical
experience and observation handed down from generation to generation, whether verbally or in

writing

2.3. Status of Medicinal Plants in Ethiopia
About eighty percent of Ethiopia depends on medicinal plants for primary health care. Although

the contribution of medicinal plant species to modern health system and the poor society who



live mainly in the rural area is very high, lack of detailed descriptions of the medicinal plants has
made it difficult for the researchers to decide the identity of these plants universally with the only
reference being the local names of the plants and there is very little attention in modern research
and development and the effort made to upgrade is not satisfactory. One of the reasons is that the

traditional medicinal plant species are not well described (MekonenWoldetsedk, 2019).

According to Sebsebe Damissew and Ermias Leulkalket al (2008), when research is conducted
on the medicinal plant species, it must target on the fact that the providers of the indigenous
knowledge should get a fair share on the benefits of the development of medicines. According to
TesfayeAwas (2007), detailed information on medicinal plants of Ethiopia could only be
obtained when studies are under taken in various parts of the country where little or no botanical

and ethnobotanical studies have been conducted.

2.4 Medicinal plants for treatment of human ailments in Ethiopia
Plant diversity remains crucial for human well-being and still provides a significant number of

remedies required in healthcare. Medicinal plants have remained the most affordable and easily
accessible source of treatment in the primary healthcare system of resource poor communities
and the local therapy is the only means of medical treatment for such communities (Haile
Yineger and Delenasaw Yewhalaw, 2007). For poor people, medicinal plants represent locally
available, affordable and often the only effective resources for healthcare. Due to this they
played a pivotal role in the treatment of various afflictions in Ethiopia (Fekadu Fullas, 2007).

2.5 Medicinal plants for treatment of Livestock ailments in Ethiopia.
Traditional medicinal practices, in various countries of the world, besides treatment of human

beings have also played, and are still playing a major role in the treatment of livestock diseases.
A notable feature of traditional or ethoveterinary practice is the use of medicinal plants for
treatment of various ailments. This is particularly true for resource-poor farmers of developing

countries and the nomadic people of the world (Mohammed, et al., 2010).

In Ethiopia, like other developing countries, the available modern healthcare services are not
sufficient, accessible and affordable to the majority (Haile Yineger et al., 2008). As a result of
this, animal diseases remain one of the principal causes of poor livestock performance, leading to

an ever-increasing gap between the supply of, and the demand for, livestock products (Teshale



Sori et al., 2004). In Ethiopia people have used traditional veterinary methods to treat livestock
diseases for generations. Plants comprise the largest component of the diverse therapeutic

elements of traditional livestock healthcare practices (Behailu Etan, 2010).

Similarly, Etana Tolosa (2010), explain that in Ethiopia people have used traditional veterinary
medicine to treat livestock diseases for generations. Plants comprise the largest component of the
diverse therapeutic elements of traditional livestock healthcare practices. Herbal medicine is the
branch of traditional medical practices that is most amenable to scientific investigation. Plants
are also invaluable subjects of international development. Knowledge of medicinal plants can
empower livestock owners to solve animal health problems cost-effectively

Even if, pharmacotherapy is one of the most important means of controlling livestock diseases, it
is possible only if livestock owners can afford to cover the cost of treatments. But most modern
drugs are expensive and as a result of this, not affordable by the majority of Ethiopian farmers
and pastoralists, most of them rely on their traditional knowledge practices and locally available
plant materials in the control of diseases of their domestic animals (Mirutse Giday and Gobena
Ameni, 2003).

2.6 Sources of Medicinal Plants

According to Mekonin Woldetsadk (2019), medicinal plants species are grown in the natural
ecosystem. Similarly, the work of Tesfaye Awas and Sebsebe Damissew (2009) indicated that
most of the medicinal plants in Ethiopia are collected from the wild, some are cultivated and
some others are grown in home gardens either purposely for medicinal use or non-medicinal
purpose. According to ZemedeAsfaw (1997), plant species cultivated in Ethiopian home gardens
for the purpose of medicine is about 6%. Large numbers of medicinal plant species that are used
by the herbalists are collected from the natural vegetation. Local forests are sources of plant
processes into therapies used in traditional medical system. The natural ecosystems of the
forests, grass lands, wood lands, wet lands, field margins, contain a significant number of
medicinal plants species. These are places where traditional healers and other members of the
community collect medicinal plant species and use it (Mekonin Woldetsadk, 2019)



2.7 Other uses of Medicinal plants.
The various climatic and topographic conditions of the country contributed to a rich biological

diversity. Ethiopia is believed to be home for about 6,500 species of higher plants with
approximately 12% endemism (Mekonen Woldetsadk, 2019). Like all other parts of the world,
plants are used as a source of medicine in Ethiopia. In Africa traditional medicine plays a central
role in health care needs of rural people and urban poor. Here, it is said that, this situation would
remain so long as modern medicine continues to be unable to meet the health care of the people

of the continent effectively.

Indigenous traditional medicinal practices were carried out essentially based on private practice,
i.e. private agreement between consenting parties, and the knowledge of traditional practice in
most cases has descended through oral folk lore ((Mekonen Woldetsadk, 2019). As it has already
reported, medicinal plants are used for different purposes namely, as food, charcoal, fire wood,
construction, fodder, forage, ornamental, spices, etc. many medicinal plants are used as a food.
For instance, plants like Allium sativum (Alliaceae), Capsicum annum (Solanaceae), Carissa
spinarum (Apocynaceae), Citrus limon (Rutaceae), Coffea arabica (Rubiaceae), Cordiaafricana
(Boraginaceae), Dovyalis abyssinica (Flacourtiaceae), Embelia schimperi (Myrsinaceae),
Enseteventricosum (Musaceae), Ficus sur (Moraceae), linumusitatissimum (linaceae), Trigonella
foenumgraecum (Fabaceae), Urtica simensis (Urticaceae), Ximenia americana (Olacaceae)
(Tigist Wondimuet al., 2006). The pharmacologically active constituents in plants used as food
would likely have a great impact on medicinal plant species than those in plants used as medicine
which are taken only in small amounts (Mekonen Woldetsedek, 2019). Other medicinal plants
like Eucalyptus globulus, Prunus africana, Hagenia abyssinica, Acacia abyssinica, Allophyllus
abyssinicus, Cordia africana, Juniperus procera, Millettia ferruginea, Olea
europaeasubspCuspidataandVernonia amygdalinaare used for a fire wood, constructing and

charcoal

2.8 Medicinal plant parts used, method of preparation, route of administration
2.8.1 Medicinal plant parts used for preparation of traditional remedies
The plant parts used for medication preparation by the traditional healers are variables. As also
referred from many authors, the traditional healers have harvested leaves, roots, barks, seeds,

fruits, stems, flowers, barks, seeds, or latex of medicinal plants to prepare their traditional



medicines for their patient treatments. Most remedies were prepared from the leaf and root parts
of the medicinal plants to treat the diseases compared to the other parts of them. According to
Abraha Teklayet al.,(2013) interview results, leaf was the most commonly used plant part.
Medicinal principles are present in different parts of the plant like root, stem, bark, leaf, flower,
fruit or plant exudates. The highest proportions of the MPs were harvested for their leaves to
prepare the remedies. The preference of leaves to other plant parts seems may not cause a plant
death. Likewise, the ease of preparation and the presence of more bioactive ingredients in the
leaf probably made it worthy. The use of more than one MP species is well known in Ethiopian

traditional medical practice (Melesse Maryo et al., 2015)

2.8.2 Route of administration, dosage and methods of preparation

Dosage was influenced, among others, by the type of ailment, seriousness of the illness and age
of the patient. Doses of liquid remedies administered to humans were usually measured using tea
or coffee glasses or plastic cups, or by number of drops. In many cases, amounts of plant
part/parts to be processed and doses to be used were roughly estimated and therefore, lacked
precision (Mirutse Giday et al., 2009). According toMirutse Giday and Tilahun Teklehaymanot
(2009) Oral was the most frequently used route of remedy administration. The dominance of oral
application of remedies could be related to the fact that most of the reported health problems are
affecting internal organs Mirutse Giday and Tilahun Teklehaymanot 2013). Most treatments
were reported to be completed within one or two days; most of them taken once a day. Liquid
remedies administered to humans were usually measured by tea or coffee glasses or plastic cups,
or number of drops. When patients did not show any sign of recovery from their illnesses after
treatment completion, they turned to a nearby modern health centers (Mirutse Giday.et al.,
2009). Grinding, Crushing, Chewing, Squeezing, Cooking, squeezing, Roasting, mixing and
Drinking were the different ways of preparation of medicinal plants. The dependency of local
people on fresh materials including the removal of fresh barks and leaves put the plants under
serious threat than the dried form, as fresh materials are harvested directly and used soon with its
extra deterioration with no chance of preservation i.e., not stored for later use. However, during
this survey local healers argue that fresh materials are effective in treatment as the contents are
not lost before use compared to the dried forms. The livelihood of most traditional healers relied
on fresh materials that had aggravated the decline of rare medicinal plants from the study area
(Balcha Abera, 2014).



2.9 Threats to medicinal plant species
As medicinal plants are part of the total plant of the different ecosystems of the earth, they are

affected by anthropogenic and natural forces. Apart from other species of plants, medicinal plant
species can also be exploited for their medicinal value and leads to a serious threat to the
biodiversity in the area, as a result, several plant species have been exploited to such an extent
that they are seldom found in unprotected areas (MekonenWoldetsadk, 2019). People who have
some traditional knowledge of healing in general and those professional healers in particular
harvest medicinal plant mainly from the wild habitat (Tesfaye Awas and Sebsebe Damissie
2009).

According to Dawit Abebe (2001) and Kebu Belemie et al. (2004), vegetation types where
traditional medicinal plant species are collected are declined from time to time. Similar to other
countries of Africa, medical plant species of Ethiopia is vulnerable to problems of continuity and
sustainability primary due to loss of taxa of medicinal plants and loss of habitats. The threatened
factors can be elaborated as lose of cultural diversity including traditional knowledge due to,
uncontrolled grazing, drought, agricultural expansion, fire wood, charcoal, urbanization and
construction (Mirutse Gidya andGobona Ameni, 2003) It has also been reported that medicinal
plant species are affected by unsustainable harvesting for export and extraction of
pharmaceuticals (MekonenWoldetsadk 2019). Beside to these known factors which treat
medicinal plant species, other condition like the types of the medicinal plant and the part used

also affect the medicinal plant.

The traditional health care practice is mainly dependent on medicinal plants collected from the
wild. In spite of this, the medicinal plant biodiversity is being depleted due to manmade and
natural calamities. Moreover, the indigenous knowledge associated with the conservation and
use of medicinal plants is also disappearing at an alarming rate. The widespread use of traditional
medicine among both urban and rural population in Ethiopia could be attributed to cultural
acceptability, efficacy against certain types of diseases, physical accessibility, and economic
affordability as compared to modern medicine. In view of this, development and its ultimate
integration of traditional medicine with the modern system is believed to have significant impact
in the expansion of the health care coverage. There is a traditional distinction between attitudes

to the knowledge, on the parts of academia and industry (Reta Regassa, 2013). Many medicinal
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plants are also harvested for non-medicinal values such as for timber implements, fuel wood and
other purposes and hence they are subjected to multiple pressures like Taverniera abyssinica and
Prunus africana are facing at present. Conservation measures should target habitats of such
vulnerable species (Bekele Emiru, 2007).

Similarly, Bekele (2007) described threats to traditional medicinal plants like, Ecological
degradation, loss of indigenous knowledge, loss of cultural assets, danger on medicinal plant
through smuggling and misuse of resources, lack of suitable scheme for equitable sharing of
benefits arising from biological resources, poor market situation may prevent enthusiastic
cultivators from producing medicinal plants for the market and traditional healers may not

participate and fully collaborate.

The future existence of medicinal plants resource and the associated knowledge is under question
because of the ongoing practice of deforestation, agricultural encroachments, over exploitation or
unwise use of plant resources and over grazing, and the frequent occurrence of drought (Adefe
and Abraha, 2011), agricultural expansion, harvest for firewood and charcoal, home use and
trade, Overgrazing important threat factors) in the study area (Agisho et al., 2014), dependency
of the local people on unpreserved fresh materials removal of fresh barks and leaves put the

plants under serious threat than the dried form Balcha Abera, 201

3 Conservation of Medical Plants
Conservation should be aimed at conserving maximum diversity within each species to ensure

that its genetic potential will be available in the future Dawit Abebe (2001). Sustainable
management of traditional medicinal plant resources is important not only because of their value
as a potential source of new drugs built also due to reliance on traditional medicine for health. As
it was reported by different researcher’s plant species with medicinal value that are harvested
from the wild, especially those which are highly used either for local use or trade are not found
in a nearby places rather the professional traditional healers move along distance to harvest. In
contrast to this problem of scarcity, the demand and recognition for traditional medicine is
increased and this is a good opportunity to the medicinal plants to conserve (Zemede Asfaw,
2001). The wise use of medicinal plants species needs the involvement of different sectors and

greater public support and for this, awareness creation is recommended. As it was reported,
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home gardens have a great 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 ideal
farming systems for the conservation, production, and enhancement of medicinal plants (Zemede
Asfaw 2001). Some traditional medicinal plants are collected on selective days and seasons. An
account that has been made by 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. Moreover, the author reported, harvesting of medicinal plants using
pointed wooden digging stick than using metal axes are some of the cultural methods of

medicinal plant collection and this has contribution to the conservation strategy.

In the field, medicinal plants conservation goes side by side with conservation of ethnobotanical
and ethnopharmacological information. The conservation of medicinal plants is achieved through
in-situ and ex-situ conservation Methods. In-situ is a type of conservation where species are
conserved in their natural habitats which include the national park and reservoirs. This method is
especially preferable for those species where domestication and management are difficult out of
their natural and normal habitats and ecosystem (Zemede Asfaw 2001). Ex-situ conservation is
another method of conservation where endangered species are protected by removing part of
them from a threatened habitat and place them in a new location which may be a wild area or
within the care of humans which includes seed gene banks, field gene banks, arboreta, botanic

gardens.

In situ and ex-situ should be complementarily implanted in Ethiopia to conserve valuable plant

species which are threatened due to natural or manmade factors (Dawit Abebe, 2001).
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3. Materials and Methodologys

3. 1 Description of the Study Area

The study was conducted in Kachabira District, Kambata Tambaro Zone. Tembaro Zone,

SNNPR, South west Ethiopia, geographically located between 07° 12'30.1" - 07° 17'08.3" N

and 37° 47'48"- 37° 50'30.6"E (See fig.1). The Districtis bounded by Angacha District in the

north, Kedida-gamela Distrct in the east, Hadiya Zone in south east and southwest with Wolayita
Zone in the southwest. The District lies between. The District capital town Shinshicho is found
327 km southwest of Addis Ababa and 117 km Hawassa (regional captal). The District has a
total land area of 25,944 hectare and has diversified topographic features such as flat, gentle,
sloping plains and undulating to rolling plains with substantial proportion of low to moderate
relief hills. The altitude of the district varies from 1600-2600 meter above sea level. The study
area is characterized by two Distinct agro-ecological zones, highlands (2300-2500m.a.s.l) and
mid land (1600-2300.a.s.l) was considered, for they are important in terms of area coverage and
population size.

13



From KTZKachbira distric
P‘,J\,./\.-
L‘,_ \,\ —\?‘A\\ . s
h PN
y p y N
/ /_L- = F wd
e A < S 5 ¢
R X P
N RN C DANgltsy  (m
g ~— -
P L 7 > P
gt . ) Dbl o
1 fm-\ J(\J / / & 1"1.4
R > .%
. P o
=
[ s s e, i,
oJ % 'A/} 1 7180N
| g 4 P e
i e e O / Z‘ x__/-\_ri_‘\\
J o 1 » 1 & \ L7°16'30'N
P Yo g
N VA 4 §) = L7°150"N
; - G J’_@ ”.' \ $
Rt Ly - G JY f L7°1330°N
& A, A~ L
o o T T /‘“3\,17 L7 120N
¢ &
| . - 4 \ L7°10'30°N
\ !
o 1 ) Lf}ﬂ, 790N
- | W I B O R L B0 BN OER T OO Ol B IS R T O PR R B A W I L 5 PR B B A L BRI B !
: 37°400°E 37°43'0°E 37°460'E 37°490°E 37°5Z20"E  37°55'30"E
e
Legend
| Kachebira_woreda Lada_kebele
[ ISNNPR
[ Awaye_kebele Mino_kebele
0 55 110 220 330 440 ] Ethio_Region :
Kilometers [ embata,_Tembaro zone | Ashira_kebele P walana_kebele
Figure 1Map of study area

3.1.2 Climate of the Study Area

The District has three agroclimatic Zones: dry (7%), warm (22.25%) and cold (70.75%). The
mean annual rainfall of Kachbira District is between 600mm-1200mm. Thedata from National
Meteorology Agency, Kambata station durame branch shows that the mean annual temperature
of Kachabira District ranges from 16°C to 28°C.

3.1.3 Vegetation

The vegetation of the study area is composed of Olea europea subsp. cuspidata, Juniperus
procera, Prunus africana, Celtis kraussiana, Euphorbia spp. Carissa spinarum, Rosa abyssinca,
etc (Sebsebe Damissewand Friis 2009); Getachew Tadesse et a 2017). also described that the
presence of tree species such as Juniperus procera, Olea europaea subsp. cuspidata, Acacia
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abyssinica etc. are good indications that a given vegetation type belongs to dry evergreen

Afromontane ecosystem.

3.1.4 Soil types of Study Area

The district has clay soil, sandy soil and litosoil types. From this litosol is more dominant soil
type. They are generally considered as fertile soils and stable soils with favorable physical
properties. The deep porous and stable soil structure permits deep rooting and make the soil quite
resistant to erosion. Thus, they are the most productive soils to produce the commonly grown
food and plantation crops (FAO, 2001).

3.1.5 Population and Economic Activity of Study Area

The major economic activity of the study area is agriculture, particularly mixed farming system
including animal rearing. The dominant cereal crops include maize (Zea mays L.), teff
(EragrostisteffL.), sorghum (Sorghum bicolor L.), barley (Hordeum vulgares L.), and with a

rarely pulse crops like beans (Phaseolus vulgaris L.), peas (Pisum sativum L.).

The total population of Kachabira District has 153,676 (85,135 male and 78,543 female), from
this the majority of the population lives in the rural area and depends on agriculture. The major
ethnic group is Kambaata, rarely Hadya, and major spoken language is Kambaategna and rarely
Wolaitegne. In relation to religion, protestantants are most common (Agago Sadoroet al., 2015).

3.2 Design

In this study to reach the stated research objectives both qualitative and quantitative research

approaches (Mixed-method approach) was used.

3.3 Site Selection
Kachabira district has twenty-one kebeles from these five rural kebeles. This was due to the

assumption that the peoples in rural kebeles (smallest administration) know, cultivate and use
medicinal plants and they are more familiar and dependent on traditional medicine than the
people who live in the urban kebeles. In addition, the entire study sites were selected by
purposive sampling method by considering the availability of more vegetation particularly
medicinal plants and the presence of traditionalhealers with deep indigineous knowledgein the
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sites during reconnaissance survey and simple random sampling methodwas used to select house
hold heads.

3.4 Sample size determination and Informant Selection
Sample size was determined using Yamane (1967). It is simplified formula for calculation of

sample size. According to him, for a 95% confidence level, sample size of the sample is
calculated by using the formula below:

n— N
14+MN(e2)

Where, N is the population size and e were the level of precision

Total house hold in the study kebele is 3125 so N=3125, e = 0.05 since the confidence level is
95%

N = 3125/1+3125(0.05x0.05) =355

The total participants were 355 households. From these, 22 key informants (traditional healers)

were purposely selected based on their knowledge and practices on medicinal plants and the rest

66 informants frome each kebeles were randomly selected.

3.6 Methods of Data Collection
Ethnobotanical data was gathered from primary data sources. The primary data sources were

collected mainly from direct field study in thearea usig semi-structured questionnaires,

observation and group discussion and other original materials.

3.6.1 Semi Structured Interview

The semi structured interview 66 informants were interviewed and the questions set in English
(appendix 1) and it was translated into kambatic language. It has three parts including personal
information that includes the name, age, gender and kebele, basic medicinal plant information for
human and livestock treatments and indigenous knowledge and threat level of medicinal plants
and other information. Besides, for the key informant’s interview guide questions were set by

selecting question from which previously prepared (appendix I).
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3.6.2 Observation

Observation is a means to enable and understand in what manner people put their social and
cultural practices in their day-to-day activities (Martin, 1995). So, this method was used from the
very beginning until the accomplishments of the study to understand how people put their

practice in their activity in each study sites.

3.6.3 Group Discussion
Group discussion was made before data collection and during the data collection. The prior
group discussion was made to notify all informants in each study site about the objective of the
study as it is for educational purpose. In addition, during ethno botanical data collection group
discussion was held by six participants in each study kebele had three groups. The participants
were onlyelders. As well as, the place and time were arranged based on interest of the

participants in both group discussions.

3.6.4 Specimen Collection and Identification

Home gardens as well as wild habitat plant specimens were collected, numbered, pressed, and
dried for identification based on ethnobotanical information provided by informant’s from Kacha
Bira District Preliminary identification was attempted in the field.But the confirmation and the
identification of unidentified specimens was done at Jimma University by using volumes (1-8) of
Flora of Ethiopia and Eritrea and with the assistance of experts.

3.6.5 Guided Field Walk

Field observation was supported by local guide and participating informants to obtain the necessary
data in the study area. By applying both etic and emic perspective of categorization, all the
necessary information wasrecorded about medicinal plants, plant communities and landscape.
Mainly as the observation continues, the etic perspectives on vegetation type, plant habit, parts of
plants used for medicinal purpose was identified by the researcher.3.8 Data Analysis and
Interpretation

3.8.1 Preference ranking

Preference ranking data were collected during the field study and later computed following
Martin (1995). Six key informants have been selected to assess the degree of effectiveness or
priority of six medicinal plants against stomachache. The medicinal plant believed to be most
effective to treat the abdominal ache recieved the highest value (5), and the one with the least

17



effective recieved the lowest value (1). The value of each species was summed up and the rank
for each species was determined based on the total score. This helped to indicate the most

effective medicinal plants used by the community to treat the disease.

3.8.2 Direct Matrix Ranking

Direct matrix ranking was performed following Martin (1995) in order to compare multipurpose
use of medicinal plants. Multipurpose plant species commonly reported by informants was
selected out of the total collected medicinal plants and use diversity of this plantwaslisted for key
informants to order them by considering several attributes at a time. Then, each chosen key
informants wereasked to assign to attribute of each species (5=most valuable, 4=very good,
3=good, 2=less used, 1=least valuable, and O=not used). The values of each species were

summed up and ranked for each informant, and then for the total informants.

3.8.3 Paired Comparison

In paired comparison, eight key informants were asked to choose according to personal
perception of the best items from a pair of medicinal plants used to treat a certain disease. In
this study six top medicinal plants used for a common ailment were identified and present in
three pairs and paired comparison was made by random table and tossing a coin. A total score
was obtained by summing from the number of each item chosen. The species with the highest

frequency of choice had highest score.

3.8.4 Informant Consensus factor

To verify the reliability of information given by participants during the interview they were
asked more than one times. If they responded differently from the former one it was excluded
from the data as faulty information, while informant responses related to former one wasaccepted
as important information. Further, Informants Consensus Factor was calculated by below
formula; ICF = Nur — Ns / (Nur — 1)

Where, ICF= Informants Consensus Factor the

Nur= number of use citation in each category and

Ns= number of species use
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4. Results

4.1 Medicinal plants in the study area
A total of 97 plant species used for medicinal purppose were collected from the study area. They

are distributed in 81genera and 45 families and 95 Angiosperm and 2 Gymnosperms (Appendix
2). The most popular family was Lamiaceaewhichcontributed 10(10.3%) species followed
bySolanacea and Asteraceae with 7(7.2%) species.About 40.2% of the total medicinal plants
were collected from the home garden and 39.2% from wildandthe remaining 21%) were
collected from farmlands (Appendix 2).Frome 97 medicinal plants55(56.7%) species are used for
the treatment of human ailments, while, 11(11.3%) species are used for livestock disease
treatment and the rest 31 (32%) species are used to treat both human and livestock diseases
treatment(Appendix3).

4.1.3 Growth form of plants used for preparation of traditional medicine

The current study showed that herb, shrub, tree and climber were the habits of the medicinal
plants found in the study area. The most collectedmedicinal plant was herb with47(48.5%)
followed by 24(24.7%) species shrub, 18(18.6%) tree and 8(8.2%) species climberThe study
showed that the plant parts widely used for the preparation of the remedies in the study area were

leaves with 39(40.2%) while the least used were bud, bark, latex and gum.
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Figure 2 Plant parts used for preparation of medicines

4.3Mode of administration, application and dosage of plant medicines

4.3.1 Mode of administration

Traditional medicine preparations were administered through different modes of administration.
The modes of administration in the study area include oral, dermal, and nasal. In this study, the
most popular way of administration of herbal medicine was oral which accounted for 80 (82.5%)
while the least administration way wasnasal 2(2.1%) (Figure 6)

Regarding the preparation of medicine for human, the local community employs various
methods of preparation of traditional medicines for different types of ailments. The preparations
vary based on the type of disease treated and the actual site of the ailment. The principal methods
of plant parts remedy highly popular way preparation forms was pounding49(50.5%), while the

least preparation method was roasting 4(4.1%).
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Figure 3Method of preparation
4.3.3 Measurement of dosage

Local healers provide the traditional medicines to patients by estimating the dosage using local

units such as finger length for root and stem; different measuring materials (e.g., spoon, coffee
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cup, tea cup and glass and tin cans) for powders and liquids and numbers for leaves, seeds, fruits,
bulbs, flowers and latex). They depend on the age, type and exact site of ailment, physical
fitness, stage of illness, the infected part, presence or absence of diseases other than the diseases
to be treated and duration of disease. The dosage prescription for children was mostly lower than
for adults. The amounts of remedy and prescription rates were generally dependent on the degree

and duration of the ailment. Treatment durations varied between 1 and 7 days.

4.4. Ailments treated with medicinal plants

In this study, a total of 61 different ailments (33of human, 9of livestock and 19 of both human
and livestock ailments) were recorded (Appendix 3). Traditional practitioners had a good
knowledge to distinguish these diseases by their symptoms and provision of medicinal plants that
are effective to treat them. The most frequently cited health problems were abdominalache,
ringworm, common cold, anthrax, evil eye, and others. Among 55 plant species used to treat
human aliments, 21 (34.8%) species were used to treat abdominal ache, 7 (12.3%) species were

used to treat common cold and 6 (10.5%) species were used to treat ring wormetc.

4.5 Ranking of medicinal plants

4.5. 1. Preference ranking
The Six repeatedly mentioned medicinal plants were reported for the efficient treatment of

abdominal acheand subjected to preference ranking. Six key informants were asked to rank the
given medicinal plants based on the given value for the medicinal plant which they thought was
the most preferred for the treatment of abdominal ache, and 1 for the least effective plant and six
for the most effective. Croton macrostachyus was chosen as the most preferable medicinal plant
followed byEchnopskebercho, Nigell sativa, and Rumex abyssinicus. While Embelia schimperi
and Cynodon dactylon were list preferred medicinal plantto treat abdominal ache (Table 2).
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Table 2 Preference ranking of medicinal plants

Plant species Rl1 |R2 | R3 R4 R5 R6 Total | Rank
Nigella sativa 3 3 4 2 2 5 20 3rd
Embelia schimperi 2 3 4 2 3 2 17 5t
crotonmacrostachyus 5 5 4 3 1 2 20 1
Echnopskebercho 5 1 2 4 3 3 23 2nd
Rumex abyssinicus 3 4 3 3 4 4 21 4t
Cynodon dactylon 2 1 1 2 3 3 13 6

4.5.2 Direct matrix ranking

The study comprises number of medicinal plants found to be multipurpose species being utilized
for variety of uses. The common uses include fodder, food, firewood, construction, charcoal,
fence and timber production. Six commonly reported multipurpose species and seven use
categories were involved in direct matrix ranking exercise in order to evaluate their relative

importance to the local people (Table: 3).

Table showed, Cordia africana, Podocarpus falcatus, Mangifera indica, Acacia
abissinicaCroton macrostachyus and Olea europea were ranked 1%, 2", 3"and 4™ respectively
multi-purpose species. From this result it was clear that the species have multipurpose use value.
So they wereto give several benefits. Cordia Africanaand Podocarpus falcatus were highly
multpurposed plants andCroton macrostachyus and Olea europea were medicinal plants with

least multipurpose use

Table 3 direct matrix rankingmedicinal plants

The most dominant and Foo | fodder | fence | charc | Firewoo | Timbe | Constru | Sum | Ran
selected d hol d r ction k
Cordia africana 0 0 5 3 5 5 5 23 1
Mangifera indica. 5 0 5 2 5 0 2 19 3
Croton macrostachyus 0 0 5 3 5 3 2 18 4t
Olea europeasubsp. 0 1 5 5 3 0 1 15 6t
Cuspidata

Podocarpus falcatus. 0 0 5 2 5 5 4 21 2nd
Acacia abyssinica 0 2 4 5 5 0 0 16 5t
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4.5.3 Paired comparison

In this study, eight key informants were selected to specify the efficacy and popularity of plant

species used to treathuman and livestock ringworm using paired comparison of six medicinal

plants (Table: 4). Croton macrostachyus, Pycnostachys abyssinica, Rhamnus prinodes Rumex

abyssinicuswere ranked 1%, 2" 3 and 4" in that order, Persea americana 5"Commelina

benghlensis 6™andto treat ringworm were less preferred and less efficient as compared to other

Table 4 Paired comparisons of medicinal plants

Name of List of respondents (R:-R7)
medicinal plants Croton Rhamnus Persea Commeli | pycnostachys | rumex | Frequency | Rank

macrost prinodes americana na abissinica abyssini of

achyus benghlen ous selection

sis

Croton CM CM CM CM CM 5X 1st
macrostachyus
Rhamnus prinodes RP RP PA RA 3X 3rd
Persea americana CB PA RA 0x 6th
Commelina PA RA 1x 5th
benghlensis
Pycnostachys PA 4x 2nd
abissinica
Rumex 2x | 4th
abyssinicus

CM=Croton macrostachyus, RP=Rhamnus prinodes, PA=Pycnostachys abissinica
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Name of medicinal

Vernacular name of

List of respondents (R1-R7)

plants TMP Ri |[R2 |Rs |Rs |Rs |Rs |Rs | Rg | Total Rank
Croton Masana 5k | 4x | 5x | 4x | 5x | 4x| 5x| 4x 36 1
macrostachyus

Rhamnus prinodes | Geesha 3X | 2x| 4x| 3x| 4x| 5x| 4x| 5x 30 3
Persea americana | Abokatuta 2x | Ix| Ix| Ix| 2x| 2x| 2x| 2X 13 6t
Commelina Lalunca Ix | 3x | Ix| 4x| 5x| Ix| 3x| 1x 19 4h
benghlensis

Pycnostachys Tontona 4x | bBx| 3x | 5x| 3x| 3x| 3x| 5x 31 2nd
abissinica

Rumex abyssinicus | shishonda 2x | 3| 2x| 2x| Ix| 2x| 1x| Ix 14 5t

4.5.4 Informant consensus on medicinal use of plants

Some medicinal plants are more popular than others, which are well known by the local

people/healers in the study area and cited repeatedly as remedy for the treatment of different

diseases. Based on this informant’s consensus, certain species which were independently cited

by many of the informants for their medicinal uses against different human and livestockailments

are shown in Table 8. Informant consensus factor was calculated on the identified nine highly cited

plant species used to treat human and livestock ailment. The value was obtained from Croton

macrostachyus (Masana) (0.98) and the least ICF was from Leucas stachydi formis (0.86) (Table 8)
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Table 5 List of most common medicinal plants with high informant’s consensus

No | Scientific name Local name Total No. of citation | Informant co
informant | (frequency) nsensus (%)
S

1 | Croton macrostachyus | Masana 62 412 0.98

2 | Eucalyptu glabulus Woijju baarzafa | 42 130 0.94

3 | Allium sativum Tuma 55 295 0.97

4 | Nicotiana tobacum Tumbeeu 28 120 0.93

5 | Olinia rochetiana Shommolut 25 118 0.93

6 | Prunus afiricana Gamballa haga | 49 250 0.93

7 | Zingiber officinale Zingibeelu 57 205 0.96

8 | Echinops kebercho Toosa 52 100 0.92

9 | Leucas stachydiformis | Ximbibilla 20 62 0.86

4.7Threat to medicinal plant and conservation mechanisms

The cause of threats to medicinal plants can be generally grouped into natural and human
induced factors. However, as reported in this study most of the causes for the threats to medicinal
plants and the associated indigenous knowledge are the anthropogenic factors such as
deforestation due to over exploitation of plants for different uses including charcoal making, fire
wood collection, collection of construction woods, fence, cutting and burning of plants to create

new agricultural lands.From this,the most highly threating factor was collection of fire

wo0d,40.9%,while least thereaging factor was from the furniture.
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Figure 4Threat to medicinal plants.
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5. Discussion

Medicinal plant species documented from the study area, claimed by the local people as valuable
for the treatment of human and livestock ailments were 97 and this could be an indication of the
key role of herbal remedies in addressing the primary healthcare needs of the people(Negesse
and Endalkachew, 2017).The diversity of medicinal plants in the study area has shown that, the
families Lamiaceae, Solanaceae, Asteraceaeand Poaceae were represented by high numbers of
medicinal plant species than the other families and this could probably be attributed to the
overall species richness (high number of similar species in an area) of these families in the area
following the general pattern of the Flora of Ethiopia. In the study, Lamiaceae was the dominant
plant family to which most medicinal plant species used to treat human as well as livestock
ailments. This was due to the widespread of Lamiaceae family in different parts of Ethiopia. The
currentfindings were in agreement with the studies conducted elsewhere in which Lamiaceae was
the dominant family (Teklay Abraha et al, 2013, Ketema Tolossa et al, 2013). The study showed
that home gardenmedicinal plant was common in the area. This isdue to the fact that the
livelihood of the community in the study area was based on the cultivation of various plants
including medicinal plants. Medicinal plants are very useful for health and they can be grown
easily in the garden which makes them a preferred alternative of medication by the community.
This finding isalso agreed with (Tesfaye Awasand Sabissibe Damissew, 2007). From the totally
collected plants56.7% human, 11.3% livestock and 32% were used against diseases of different
ailments, this finding is simlar with (Teklay Abrhaet al., 2013; Gidey Yirga,2010).

Moreover, 61 different human and livestock ailments were recorded in the study area this was
the same as before (Tesfaye Hailemariam et al., 2009; Berhane Kidane et al., 2014; Ketema
Tolossa et al., 2013 and Yayesh Limenhet al., 2015) who reported 48 ailments, 47 ailments and
38 ailments, 34 ailments respectively in their study sites. Stomach ache, Fibre, Ring worm, Fibre
illiness and Anthrax were the most common human ailments recorded in the study area. In this

regard, 21 medicinal plant species were mentioned for treating stomach ache.

Regarding growth habit, herb, shrub, tree and climber are the habits of the medicinal plants
found in the study area. In which most of the medicinal plants were herb followed by shrub and
tree. This is due to herb was found in most place of the study area. Besides, cultivation and the

management of herb was easy compared to other growth forms of the medicinal plants. This
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result is inline with other studies in which herb was the dominant growth form following by
shrub and tree (Kebede Tirfessaet al., 2017; Behailu Etan, 2010; GetuAlemayehu, 2017; Reta
Regassa, 2017; Guluma Kitateet al., 2017).

Plants contain active chemical constituents in their leaves, roots, seeds, stems, barks, fruits, and
other parts, which produce a defined curing physiological response in the treatment of various
ailments in humans and livestock. The study shows that, the most sought plant part for the
preparations of remedy in the area were leaves, which accounted for 39 (40.2%) species followed
by seed for 19 (19.9%) species. This indicates that, collecting leaves does not pose a great danger
to the existence of an individual plant when compared with the collection of seed, root and other
plant parts. This finding agrees with the sets of work that were carried out previously in other
areas in Ethiopia, which showed that leaves followed by roots are the most frequently used plant
parts for remedy preparations (Mirutse Giday and Tilahun Teklehaymanot, 2013; TesfayeAwas
and SebissibeDamissew, 2009; Haile Yirga and DelenasawYewhalaw, 2007).

Local communities employ various methods of preparation of traditional medicines for different
types of ailments. Traditional healers also reported to process remedies mainly through
pounding, the major remedy preparation method, which accounted for 49 (50.5%) followed by
cooking 15.5% and chewing12.9% and others. This finding is similar with the finding of
ethnobotanical study conducted by (Behailu Etana, 2010; Abiyu Enye., et al 2014). But it differs
from Fisseha Mesfin’s (2009) finding, in which 46 (37.4%) preparations were made by the
process of powdering followed by 42 (34.1%) by crushing and pounding.Concerning the dosage,
local people of the study area used various units of measurement such as finger length (e.g., for
root, bark, and stem), pinch (e.g., for powdered), and numbers (e.g., for leaves, seeds, fruits, and
flowers) and locally made spoons from plants were used to estimate and fix the amount or
dosage of medicine. For human disease treatment, the smallest number was one and the highest
was 7 for the case of leaves. In the case of palm measurement units, the lowest was half palm
and the highest was 3 palms depending on the age of the patients. The lack of precise dosage
wasone of the drawbacks of using traditional medicinal plants. According to respondents;
preparations were prescribed to patients differently for different age groups, sex, and other
conditions. The dosage prescription for children was mostly lower than for adults. The amounts

of remedy and prescription rates were generally dependent on the degree and duration of the
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ailment. Treatment durations varied between 1 and 7 days. In this studyCordia africanawas
ranked first in its multiple usages. This was because of Cordia africana was highly valuable for
livestock treatment, construction, firewood, charcoal making, fodder and fencing than the other
plant. In addition, it was very accessible and fast-growing plant species. But this result was quite

different from Endalew Amenu (2007) finding in which Syzygium guineense was ranked first.

Croton macrostachyus, pycnostachyus abissinicaandRhamnus prinodes were most preferred than
the other medicinal plant during paired comparison. This showed that these plant species were
highly effective plant species than the other mentioned plants. It may be because the plants were
rich with several chemical contents that enable them to cure different human and livestock
ailments like ring worm. This result was opposed to Etana Tolossa (2007) result in which

Plantago lanceolata was stood first followed by Rumex nepalensis.

According to the result, Croton macrostachyus was cited by many respondents. This is probably
due to the efficacy ofCroton macrostachyus against the ailments. The highest ICF value was
obtained forCroton macrostachyus. This result isdisagreed with the result of (Fisseha Mesfin,et
al,;2009, Behailu Etana,2010) in which the highest ICF value was obtained from Ocimum

lamiifolium.

Acomplementary In-situ and Ex-situ conservation strategy is very vital in plant life persistence.
As the results of this study showed, cultivation of plant species in and around homegardens for
different purposes, protecting some areas for spiritual and other purposes, educating people about
plant use, transferring indigenous knowledge to the new generation, avoiding use of plants
before maturation and others have great contribution to the conservation of medicinal plants and

the associated knowledge.

Medicinal plants recorded in the study area for livestock ailments use by the medicinal
practitioners to treat livestock are 11 species treat only livestock ailments. (Appendix3). The
majority of these plants are wild, from these species 9(81.8%) were wild, 2(18.2) were home
garden and the most effective habit was tree counted 7 (63.6%) and the remaining shrub and herb
were 2(18.2%) each. The application methods werel0 by pounding and1 chewing and the dosage
were different depending on their age and physical feature of the animal this means one glass up

to one litre. In the current study area, traditional healers follow up the patterns of cattle grazing
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and identify those plants ignored (due to their taste or smell) by cattle and try out these plants to

treat different 12 livestock ailments.

Many of the threats to medicinal plant species are similar to the general endangerment of plant
diversity. According to Ensermu Kelbessaet al. (1992), Ethiopia’s traditional medicine, as
elsewhere in Africa, is faced with problems of continuity and sustainability primarily due to loss
of taxa, habitat of medicinal plants and other threats categories. The main threats to medicinal
plants in the study area as ranked by key informants were use of fire wood, due to over growth of
population, which dictates the people use firewood highly, followed byagricultural land.
Although over harvesting of medicinal plant species for various purposes was considered to be a
threatening factor. These findings are similar with (Ermias Leulekelet al., 2008; Mengistu
Gebrehiwot, 2010).

The natural resource protection office of the district had a positive influence in protecting such
natural vegetation areas. Due to this, now the majority of the informants had good knowledge on
the conservation of plants as a whole and medicinal plant when compared to the past time. The
results of the study also indicated that, even the effort made by the community to conserve
medicinal plants is not satisfactory, some practitioners know the importance of conserving
medicinal plants using both in-situ and ex-situ conservation methods. Homegardens are
important sites for the conservation of medicinal plants and for transferring of the indigenous
knowledge from older to the younger generation. Some traditional practitioners have started
cultivating medicinal plants in homegardens. According to Zemede Asfaw (2001), cultivation for
medicinal value accounted for 6% of the plants maintained in homegardens in Ethiopia.
Similarly, the results of the current study showed that, some traditional practitioners have started

cultivation of wild plants in the homegardens primarily for medicinal purposes.
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6. conclusion and Recommendation

6.1 Conclusion
The ethnobotanical study of medicinal plants indicates that the study area was rich in its

medicinal plant composition. Ninty sevenmedicinal plants were recorded of which 55 species
were noted to treat human ailments while, 11 species are documented to treat livestock ailments
and 31 species were used to treat both livestock and human ailmentsand from this stomach ache
and ring worm were the major human ailments. The study showed that cultivating medicinal
plant is common in the area. This is because of thefact that the livelihood of the community at
the study area is based on the cultivation of various plants including medicinal plants. Medicinal
plants are very useful for health and they can be grown easily in the garden which makes them a
preferred alternative of medication by the community. In this regard, all participants were
responded that they use medicinal plants which are available in the market area. This indicates
that medicinal plants might have additional usage than medication alone and society believes on
the efficacy of medicinal plants in treating different ailments

Medicinal plants were harvested mostly from the home gardenfollowed by wild. Herbs were
found to be dominant medicinal plant remedies in the study area followed by shrubs, trees and
climbers. Leaves were also found to be the most harvested plant parts for the preparation of the
remedies followed by seed as described in various studies. Traditional medicine preparation
mostly involves single plant; the mode of administration was mainly internal in which oral
administration was the common route. Some medicinal plants were more preferable than the
others in the study area to cure the ailments like stomachache, ring worm, wound, skin infection,
common cold, evil eye, malaria, uvilitis, diarrhea and anthrax. Beside their medicinal value many
medicinal plants were also used for different purposes like charcoal, firewood, construction,
household tools and others. Also, oral, dermal and nasal were mentioned respectively as the main

route of administration in the study area.

A good proportion of medicinal plants used by Kachabira people were collected from home
garden. Although the reasons for the loss of medicinal plants and associated traditional
knowledge systems weremany, deforestation for fire wood was the most visible one in Kachabira
district. With high rate of population growth, expansion of farmlands by clearing vast area of

forest annually, the loss or scarcity of many medicinal plants at least locally was inevitable.
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Under such circumstances the use of plants for medicinal purposes will also decline and

consequently the once effective traditional health care system will also be lost. This will affect

the health service provided by the traditional sector in the area for the future.

Compared to human diseases, livestock diseases are treated with a few number of plant species.

As obtained from informants, fewer numbers of medicinal plants are used to treatlivestock

diseases than humans. However, most of the informants revealed that in most cases they treat

their livestock by indigenous medicine and rarely look for modern medication.

6.2. Recommendations

Based on the results the following recommendations are forwarded:

Many medicinal plant species are reported and observed to be rare in the area. So, an urgent

attention is needed to conserve these rare plants both in-situ and ex-situ, in order to optimize

their use in the primary healthcare system and also other uses. Priority species with this

regard are Prunus africana, Withania somnifera, Cordiaafricana, Millettia ferruginea and

Podocarpus falcatus. So, promoting the establishment of in-situ conservation measures

especially for those medicinal plants which are only found growingin the wild and this

should be encouraged as some medicinal plants are collected from wild habitats.

The goeverment need to raise awareness of the community and establish conservation

measures to ensure the sustainabile use of multipurpose plants and widely used medicinal

plants as many medicinal plants are obtained from the wild. This can be achieved by:

v
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Encouraging the people to grow medicinal plants in homegardens, mixing with crops in
farmlands and as live fences.

Raising awareness of the community to prevent human induced threats to plants.
Establishing local botanical garden at least at the destrict level.

Training the local community to plant indigenous plant seedling.

Government agents need to encourage the conservation of medicinal plants and provide
incentives to the people for cultivation of medicinal plants to ensure that conservation
issues are taken carefully.

Encourage the local herbal medicine practitioners to enhance the use of traditional herbal
medicine and to establish their own medicinal plants garden
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Creating awareness to the local society through adopting livestock medicinal plant
species giving especial emphasis tolivestock medicinal plants cultivation.

Encourage the local herbal medicine practitioners to enhance the conservation
mechanism of livestock medicinal plants.

There is loss of indigenous knowledge in the Wereda. So, Wereda administration office
should provide education and awareness rising to encourage traditional healers to transfer
their indigenous knowledge on medicinal plants to the next generation.

The Wereda administration in collaboration with health office and healers also needs to
coordinate the modern practitioner and the traditional healers, and raise awareness to
work together about the medicinal value, use, management of dose and conservation of

traditional herbal medicine.
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Appendix |
Jimma University

College of Natural sciences

Department of Biology
Appendix | Semi structured interview questions

The purpose of this study is for partial fulfillment of the MSc degree in Botanical science, the
research is aimed to collect information about the indigenous knowledge of the society and use

of medicinal plant to treat human and livestock aliments in kachabira district
I. Personal information

Kebele: ----------=----- Date: --=-=-=-=s=nsemememnmnaenns

Profession: A. farmer B. merchant C. other ----------------

Education status: A. Illiterate B. Primary education C. Secondary D) Diploma and above.
Religion: a) Orthodox b) Muslim c) Protestant d) others
Marital status: A) Unmarried B).widow C. Divorced

Year of residence------------------=-=-m-umu---

Ethnicity------------------=-om-emo--

Source of income-----------------------

I1. Basic information about medicinal plants

1. What are medicinal plants in your kebele?

2. How to prepare medicinal plants for medicinal purposes in your surrounding?
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3 What are the main human and animal health problems in your locality or Keble?
4 Could you list the most common human diseases in your area?

5. Could you mention the most common animal diseases in your area?

6. Which part of medicinal plant are the most important for medicinal value?

7. Could you list the plant species used to treat livestock diseases in your area?

8. Could you list the plant species used to treat both human and their livestock disease in your

area?

9. How you use medicinal plants for medicinal value?

10. Which growth form are the most available in your kebele? A) Herb B) Shrub C) Tree

I11. Indigenous knowledge related questions

1. How the knowledge of traditional medicine passed to a family member/younger generation?
A) To selected family member only B) orally C) through traditional healers

2. What is your means o transfer indigenous knowledge?

3 What are availability status of medicinal plants as compared to the past: a) Abundant

b) less abundant C) rare (scarce) :
4 What are threatening factors of medicinal plants in your area?
A) Harvesting for medicinal value B) Food C) Fire wood D) Charcoal
5. Which medicinal plants species is commonly threatened in the study area?

6. How do the local people manage and conserve these medicinal plant species through their

traditional indigenous knowledge? ----------------=--=--~----
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Appendix Il General traits of the collected medicinal plants

No | Scientific Family name Disease Habit | Ha | Plant | Ro | For | Hu
Name Local bita | part |ute | m /Li
name t used used
1 Acacia abissinica | Fabaceae Odorich Abdominal ache, | T W |gum |oral |co Hu
Hochts hagomada | hip bone breakage
2 Acanthus sennii Acanthaceae | coca Abdominal Sh W |leave |oral |P Li
Chiov. parasite
3 Achyrospermum Lamiaceae Zamizamet | Ascariasis, Sh W |leave |oral |P Bo
shimper(Hochst a Rheumatism, Evil th
ex Briq. ) eye,
perkins, tooth ache
4 Aframomum Zingiberaceae | wokasha Abdominal ache | sh FI |seed |Ora |P Hu
corrorima I
5 Ajuga integrifolia | Lamiaceae Anamuru Internal parasite | cl W |leave |oral |P Hu
6 Albizia Fabaceae Maatta Singultus T W | Leave |oral |P Li
schimperiana
Oliv
7 Allium capeses Alliaceae shunkurtata | Hepatitis H Fl bulb | oral | Co Hu
8 Allium sativum L | Alliaceae Tuma Common H Hg |bulb |oral [P Hu
cold,tuberculosis,
Mitch
9 Amaranthus Amaranthacea | Haliba Mouth infection H Hg |seed |oral |P Hu
caudatus e
10 | Anethum Apiaceae Wolenga Hepatitis, kidney | H Hg |root |oral |P Bo
foeniculum L infection th
11 | Artemisisa Asteraceae Aguffa Abdominal ache | H Hg | leave |oral |P Hu
absinthium L
12 | Asparagus Asparagaceae | Saretita Anthrax H W |leave |oral |P Li
africanus
13 | Bersama Melianthaceae | Bitanssa Human eye T W | buds |oral |P Bo
abyssinica Fresen problem, th
tuberculosis
14 | Brassica carinata | Brassiaceae Dangale Abdominal H Hg |seed |oral |P Hu
A illita pain,taifoid
15 | Brassica carinata | Brassicaceae | Hamiilu Eye vision H Hg |leave |oral | co Hu
A. Br.
16 | Brassica nigra Brassicaceae | Sanaficha | Eye evil H Hg |seed |oral |Ro Hu
(L.)Koch
17 Brucea Simaroubacea | Dugeta Abdominalache | T W |leave |oral | P Bo
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antidysentricaJ. |e th
F
18 | Capsicum Solanaceae Qaare Intestinal Sh Hg | fruit | oral |ch Hu
annuum L. barbaru parasite,eye
problem
19 | Carica papaya L. | Cucurbitaceae | Papaya Tuberculosis,sto | T Hg | fruit | oral |ch Hu
mach pain
20 | Cicer arietinum Fabaceae Shimbra Blotting sh Fl seed |oral |ch Hu
L.
21 | Citrus Rutaceae Lomita Blood pressure, T Fl fruit | oral | Sq Hu
aurantifolia abdominal ache
22 | Coffea arabica L | Rubiaceae Bunna Abdominal pain, | Sh Hg |seed |oral |P Hu
neckproblem,wou
nd
23 | Colocasia Araceae Gabiza Abdominal ache | H FI |stem |oral |Co Bo
esculenta (L.) th
Schot
24 | Commelina Commelinace | Laaluncha | Ringworm H Fl latex | der | Cr Hu
benghalensis L ae mal
25 | Conyza schimperi | Asteracea Natra Blood pressure H Hg | whole | oral | cr Bo
Sch. Bip. ExX A. th
Rich,
26 | Cordia Boraginaceae | Wanja wound T Hg |leave |oral |P Li
africanaLam.
27 | Coriandrum Apiaceae wodimamu | Intestinal parasite | H Hg | whole | oral | P Bo
satvum L. th
28 | Croton Euphorbiacea | Masana Ring worm, T W | Whol |oral |P Bo
macrostachyus e Obesity, Intestinal e part th
worms, Snake
bite
29 | Cucurbita Cucurbitaceae | Dabaqula | Tape worm cl Hg | fruit |oral | Co Hu
maxima/pepo
30 | Cupressus Cupressaceae | Faranji Abdominalache | T Hg |leave |oral |P Bo
lusitanica Mill hooma th
31 | Cynodon Poaceae Hitichua Abdominal ache | H Hg | whole | oral | P Hu
dactylon L.
32 | Cyperus Cyperaceae Naaga Abdominal ache | H Hg |root |oral |P Hu
fischerianus
A.Rich.
33 | Datura Solanaceae Macharaga | Wound and tooth | H W | leave | Der |sq Hu
stramonium L. ringworm mal
34 | Daucus carota L. | Apiaceae Karota Vision problem H Hg |stem |oral | Co Hu
35 | Dowyalis Flacourtiaceae | Koshima Liver fluke Sh W | fruit |oral |ch Li
abyssinica (A.
Rich.)Warb
36 | Echinops Asteraceae Toosa Abortifacien, H Hg |root |oral | p Hu
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kebericho

abdominal ach

Epilepsy,
Atrophy, Devil
sickness,
Dingategna
37 | Ehretia cymosa Boraginaceae | Ulaagaa Skin dry, milk T W | leave |oral |co Li
Thonn. problem
38 Elusine Poaceae Fagajit Bone breakage H Fl seed |oral | Co Bo
coracana (L.) th
39 | Embelia Myrsinaceae | Qanquta Tape worm, | T W |leale |oral |P Hu
schimperi Vatke internal parasite
40 | Ensete Musaceae Wesita Amoebiasis, H Fl stem | oral | co Bo
ventricosum bone breakage th
41 | Eucalyptus Myrtaceae Wojju Common cold, T Hg | leave | Nas |sq Bo
globulus baarzafa anthrax Head al th
ache
42 | Euphorbia Euphorbitacea | goomu Ring worm cl W | leave |der |Cr Hu
candelabrum e mal
43 | Euphorbia Euphorbitacea | Carchuta wound T W | Leave | Der | sq Hu
abissinica e mal
44 | Euphorbia Euphorbiacea | Ceenna External parasite | Sh Fl leave | der | Sq Li
pulcherrima e mal
45 | Ficus sur Forssk. | Moraceae odeechuta | Heart disease T W | bark |oral |p Hu
46 | Guizotia Asteraceae Nuga Common cold H Fl seed |oral [P Bo
byssinica abdominal ache th
47 | Guizotia Asteraceae Cuua Mitch H W |root |oral |P Hu
schimperi
Sch. Bip.ex Walp
48 | Hagenia Rosaceae Xeenchuta | Tap worm Sh W |seed |oral |P Hu
abyssinica
49 | Hordeum vulgare | Poaceae Soa Common cold H Fl seed |oral |co Hu
L
50 | Hypoestes Acanthaceae | Omoruta Mouth infection, | H Hg | whole | oral | Co Hu
forskaolii tooth ache eye
problem
51 | Impatiens rothii Balsaminacea | Gishilt Abdominalache | T Hg | Fruit | oral | ch Hu
Hook.f. e
52 | Justitia Acanthaceae | Gulbaana Malaria, Sh W |leave |Ora |p Bo
schimperana Abdominal l, th
(Hochst.ex Nees) complaints, der
Jaundice mal
53 | Lepidium sativum | Brassicaceae | Fexuta Tooth infection, H Hg |[seed |oral |P Hu
L. Mitch
54 | Leucas Lamiaceae Xinbililla | Acarida, uterus T W |leave |oral |P Bo
stachydiformis infectionproblem th
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55 | Linum Linaceae Talba Gastric ulcer, H Fl seed |oral |P Bo
usitatissimum L external west th
56 | Lycopersicon Solanaceae Timatima | anemia H Fl fruit | oral | Co Hu
esculentum Mill.
57 | Mangifera indica | Anacardiacea | Mango Stomach pain T Hg | fruit | oral |ch Hu
L. e
58 Momordica Cucurbitaceae | Woribebuta | Snake bit cl W | whole | der | Ro Bo
foetida mal th
Schumach
59 | Musa paradisiaca | Musaceae Muuza Kidney infection | Sh Fl fruit | oral | Ch Hu
L.
60 | Nicotiana Solanaceae Tumbeeu Leech/parasite H Hg |leave |oral |P Bo
tobacum L abdominal ache th
61 | NigellasativaL. | Ranunculacea | Gamballata | Abdominal ache, | H Fl seed |oral [P Hu
e xaguta
62 | Ocimum Lamiaceae Basobilla Internal parasite H Hg | whole | oral | sq Hu
basilicum L
63 Ocimum Lamiaceae Minatofa Human eye H W |leave |der |Ro Bo
gratissimum L. problem mal th
64 | Ocimum Lamiaceae Damakase | Head ach,Mitch Sh Hg | leave |der |sq Hu
lamiifolium mal
65 | Oleaeuropaea L | Oleaceae Weera Gonorrhea, T Hg |leave |oral |P Li
internal parasite
66 | Olinia rochetiana | Oliniaceae sho'mmollu | Pertussis, Sh W |leave |oral |P Bo
A. Juss. ta Odontalgia, th
Abdominal
complaints,eye
ache,tooth ache
67 Oncocalyx Loranthaceae | chati Tonsillitis Sh Fl leave |oral | P Hu
glabratus kurumu
68 | Orthosiphon Lamiaceae Anganbiish | Head ache,mitch | Sh Hg | whole | nas | Cr Hu
suffrutescens J. K a al
69 | Osyris Santalaceae Kaaruta Mitch cl W |root |oral |P Hu
quadripartita
Decne
70 | Persea americana | Lauraceae Abokatuta | Ring worm T Hg | fruit |oral | Ch Hu
Mill.
71 | Phaseolus Fabaceae Wokita Jaundice H FI | seed |oral |co Hu
vulgaris L.
72 | Phytolacca Phytolaceae Haranja Leech, Cl W |leave |der |P Bo
dodecandralL. intestinal parasite mal th
Herit
73 | Podocarpus falcatu | Podocarpacea | Zagiba Stomach ache T W |leave |der |p Hu
e mal
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74 | Premna Lamiaceae Xoxxangqe | External parasite | Sh W | Stem |oral |G Li
schimperi tta

75 | Prunus africana | Rosaceae Garbichu Intestinal parasite | T W |leave |oral |P Li

76 | Punica granatum | Punicaceae Romaana Gonorrhea Sh Hg | fruit |oral | Ch Hu
L.

77 Pycnostachys Lamiaceae Tontona Ringworm sh W |leave |oral |P Hu
abyssinica

78 | Rhamnus Rhamnaceae | Geesha Intestinal Sh Hg | Whol | Der |p Bo
prinoides parasite,ringworm e part | mal th

79 | Rubus Rosaceae Hamaroou | Abdominal ache | cl W |seed |oral | Ch Hu
fruticosusL.

80 | Rumex Polygoniaceae | Shishonda | Hepatitis, Ring sh W |root |oral |P Bo
abyssinicus worm, kidney th

infection

81 Rumex Polygoniaceae | Kashala Abdominal ache | H W |leave |oral |P Hu
nepalensis Go'echu
Spreng,

82 | Ruta chalepensis | Rutaceae Xalachuta | Common cold,eye | Sh Hg | whole | oral | sq Bo
L. evil th

83 | Saccharum Poaceae Shenkora Cough, Gastritis | Sh Fl stem | oral |sq Bo
officinarum L. h

84 | Schinus molleL. T | Anacerdiacea | Qonde Blotting ,Fibril Sh Hg |leave |oral |cr Hu
H e barbaru illness

85 | Solanum incanum | Solanaceae Hombororit | Parasite Sh W | fruit |der |P Hu
L. a mal

86 | Solanum Solanaceae Buluta Tuberculosis, Sh Hg | leave |oral | Co Hu
macrocarpon cough

87 | Solanum Solanaceae Maheta Parasite Sh W |leave |der |P Hu
margnatum mal

88 | Stephania Menispermac | Ma'irasisa | Human eye H W | leave |oral | Ro Li
abyssinica eae problem

89 | Teclea nobilis Rutaceae Adara Abdominalache H W | leave |oral |co Hu
Del.

90 | Thymus Lamiaceae Zazanchuta | Blood pressure cl Hg | whole | oral | P Hu
schimperiRoninge
r,

91 | Trifolium Fabaceae Godoro-00 | Tonsillitis, Ear H Hg |leave |oral | P Hu
rueppellianum infection
Fresen

92 | Trigonella Fabaceae Abisha Abdominal ache | sh FI | seed |oral |cr Bo
foenum-graecum th
L.

93 | Triticum Poaceae gardamu Bone breakage H Fl seed |oral |co Bo
polonicum L., th

94 | Verbena Barnabaceae | Modolita Abdominalache | H W |leave |oral |P Hu
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officinalis L. ,

95 | Vernonia Asteraceae Hebba Intestinal parasite | sh W |leave |oral |P Bo
amygdalina blood clotting th

96 | Vernonia Asteraceae Reejja Stop bleeding sh W | Leave | der |cr Hu
auriculifera Hiern mal

97 | Zingiber zingiberaceae | Zinjbeelu Common H Fl stem | oral |ch Bo
officinaleRoscoe. cold,stomach th

ache

AppendixIl includes list of medicinal plants used for treating both human and livestock ailments in the
study area; with scientific name, local name, family, habit(H); herb(H), shrub(S), tree(T), climber(Cl),
(Hu- Human, Livestock-Li), disease treated, methods preparation (MP); rout of application(RP) oral (O),
topical(T), nasal(N);parts used (Pu) leaf(L), steam(St), bark(B), root(R), latex(LA), blub(B), seed(S)
respectively.Cl cultivated land, Hg =home garden, W= Wild, H= Herb, T= Tree S =Shrub, C= Climber, L
Leave, R= Root, St= stem, B= Bulb, O =Oral, N= Nasal, D =Dermal, T= Topical, P= Pounding, Cr=
crushing, Co= Cooking, Sq =Squeezing, Ro = Roasting, Ch =Chewing, Li= livestock, Hu =Human, Bo=
Both
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Appendix 111

List of medicinal plants for treating Human, Livestock and Both Human and Livestock

disease in study area Kachabira district

List of medicinal plants for treating Human disease in study area, Kachabira district

No | Scientific name Family name Local name Disease
1 | Embelia schimperi Vatke Myrsinaceae Qanquta Tape worm, internal parasite
2 | Brassica carinata A. Br. Brassicaceae Hamiilu Eye vission
3 | Brassica nigra (L.) Koch Brassicaceae Sanaficha Eye evil
4 | Capsicum annuum L. Solanaceae Qaare barbaru Intestinal parasite,eye problem
5 | Carica papaya L. Cucurbitaceae Papaya Tuberculosis,stomach pain
6 | Brassica carinata A. Brassiaceae Danqale illita Abdominal pain,taifoid
7 | Coffea arabica L Rubiaceae Bunna Abdominal pain,
neckproblem,wound
8 | Datura stramonium L. Solanaceae Macharaga Wound and tooth rinworm
9 | Hygnia abyssinica Rosaceae Xeenchuta Tap worm
10 | Lepidium sativum L. Brassicaceae Fexuta Tooth infection, Mitch
11 | Ocimum lamiifolium Lamiaceae Damakase Head ach,mitch
12 | Schinus molleL. T H Anacerdiaceae Qonde barbaru Blotting ,Fibril illness
13 | Allium sativum L Alliaceae Tuma Common
cold,tuberculosis,Mitch
14 | Cyperus fischerianus A. Cyperaceae Naaga Abdominal ache
Rich.
15 | Hypoestes forskaolii Acanthaceae Omoruta Mouth infection,tooth ache eye
problem
16 | Orthosiphon suffrutescens J. | Lamiaceae Anganbiisha Head ache,mitch
K
17 | Osyris quadripartita Decne | Santalaceae Kaaruta Mitch
18 | Cynodon dactylon L Poaceae Qorixxu Snak bite
19 | Amaranthus caudatus Amaranthaceae Haliba Mouth infection
20 | Solanum macrocarpon Solanaceae Buluta Tuberculosis,couph
21 | Daucus carota L. Apiaceae Karota Vision problem
22 | Ocimum basilicum L Lamiaceae Basobilla Internal parasite
23 | Persea americana Mill. Lauraceae Abokatuta Ring worm
24 | Musa paradisiaca L. Musaceae Muuza Kidney infection
26 | Punica granatum L. Punicaceae Romaana Gonorrhea
27 | Euphorbia abissinica Euphorbitaceae Carchuta wound
28 | Solanum margnatum Solanaceae Maheta Parasite
29 | Euphorbia Euphorbitaceae goomu Ring worm
Candelabrum
30 | Lycopersicon esculentum Solanaceae Timatima anemia
Mill.
31 | Nigella satival. Ranunculaceae Gamballata Abdominal ache,
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xaguta

32 | Rubus fruticosusL. Rosaceae Hamaroou Abdominal ache

33 | Saccharum officinarum L. Poaceae Shenkora Cough, Gastritis

34 | Guizotia schimperi Asteraceae Cuua Mitch

Sch. Bip.ex Walp

35 | Commelina benghalensis L | Commelinaceae Laaluncha Ringworm

36 | Cynodon dactylon L. Poaceae Hitichua Abdominal ache

37 | Oncocalyx glabratus Loranthaceae chati kurumu Tonsillates

38 | Pycnostachys abyssinica Lamiaceae Tontona Ringworm

39 | Rumex nepalensis Spreng, | Polygoniaceae Kashala Go'echu | Abdominal ache

40 | Thymus schimperiRoninger , | Lamiaceae Zazanchuta Blood pressure

41 | Trifolium rueppellianum Fabaceae Godoro-00 Tonsillitis, Ear infection

Fresen

42 | Verbena officinalis L. , Lamiaceae Modolita Abdominal ache

43 | Artemisisa absinthium L Asteraceae Aguffa Abdominal ache

44 | Aframomum corrorima Zingiberaceae wokasha Abdominal ache

45 | Citrus aurantifolia Rutaceae lomita Blood pressure, abdominal
ache

46 | Teclea nobilis Del. Rutaceae adara abdominalache

47 | Solanum incanum L. Solanaceae Hombororita Parasite

48 | Ajuga integrifolia Lamiaceae Anamuru Internal parasite

49 | Cucurbita maxima/pepo Cucurbitaceae Dabaqula Tape worm

50 | Vernonia aunoniariculfera | Asteraceae Reejja Stop bleeding

51 | Cicer arietinum L. Fabaceae Shimbra Blotting

52 | Mangifera indica L. Anacardiaceae Mango Stomach pain

53 | Echinops kebericho Asteraceae Toosa Abortifacien, abdominal ach
Epilepsy,Atrophy,Devil
sickness,Dingategna

54 | Podocarpus falcatu Podocarpaceae Zagiba

55 | Ficus sur Forssk. Moraceae odeechuta Heart disease

List of medicinal plants for treating Livestock disease in study area, Kachabira district.

1 | Asparagus africanus Asparagaceae Saretita Anthrax

2 | Cordia africana Lam. Boraginaceae Wanja wound

3 | Olea europaea L Oleaceae Weera Gonorrhea, internal parasite

4 | Prunus africana Rosaceae Garbichu Intestinal parasite

5 | Albizia schimperiana Oliv Fabaceae Maatta Singultus

6 | Ehretia cymosa Boraginaceae Ulaagaa Skin dry, milk problem
Thonn.

7 | Euphorbia pulcherrima Euphorbiaceae Ceenna External parasite

8 | Acanthus sennii Chiov. Acanthaceae coca Abdominal parasite

9 | Premna schimperi Lamiaceae Xoxxanqqetta | External parasite

52




10

Stephania abyssinica

Menispermaceae

Ma'irasisa

Human eye problem

11

Dovyalis abyssinica
(A.Rich.)Warb

Flacourtiaceae

Koshima

Liver fluke

List of medicinal plants for treating both human and livestock diseases in the study area, Kachabira
district

Eucalyptus globulus

Myrtaceae

Wojju baarzafa

Common cold, anthrax Head
ache

2 Croton macrostachyus Euphorbiaceae Masana Ring worm,Obesity, Intestinal
worms,Snake bite
3 Linum usitatissimum L Linaceae Talba Gastric ulcer, external west
4 Rhamnus prinoides Rhamnaceae Geesha Intestinal parasite,ringworm
5 Ruta chalepensis L. Rutaceae Xalachuta Common cold,eye evil
6 Guizotia byssinica Asteraceae Nuga Common cold abdominal ache
7 Acacia abissinica Hochts | Fabaceae Odorich Abdominal ache, hip bone
hagomada breakage
8 Phaseolus vulgaris L. Fabaceae wokita Jaundice
9 Allium capeses Alliaceae shunkurtata Hepatitis
10 Hordeum vulgare L Poaceae Soa Common cold
11 Leucas stachydiformis Lamiaceae Xinbililla Ascarid, uterus
infectionproblem
12 Coriandrum satvum L. Apiaceae wodimamu Intestinal parasite
13 Nicotiana tobacum L Solanaceae Tumbeeu Leech/parasite abdominal ache
14 Colocasia esculenta Araceae Gabiza Abdominal ache
(L.)Schot
15 Vernonia amygdalina Asteraceae Hebba Intestinal parasite blood clotting
16 Olinia rochetiana A. Juss. | Oliniaceae sho'mmolluta | Pertussis,Odontalgia,Abdominal
complaints,eye ache,tooth ache
17 Achyrospermum Lamiaceae Zamizameta Ascariasis, Rheumatism, Evil
shimper(Hochst ex Brig. ) eye,tooth ache
perkins,
18 Anethum foeniculum L Apiaceae Wolenga Hepatitis, kidney infection
19 Brucea antidysentrica J. F | Simaroubaceae Dugeta Abdominal ache
20 Elusine coracana (L.) Poaceae Fagajit Bone breakage
21 Momordica foetida Cucurbitaceae Woribebuta Snake bit
Schumach
22 Ocimum lamiifolium Lamiaceae Minatofa Human eye problem
23 Triticum polonicum L., Poaceae gardamu Bone breakage
24 Cupressus lusitanica Mill | Cupressaceae Faranji hooma | Abdominal ache
25 Rumex abyssinicus Polygoniaceae Shishonda Hepatitis, Ring worm, kidney
infection
26 Phytolacca dodecandral. | Phytolaceae Haranja Leech,intestinal parasite
Herit
27 Ensete ventricosum Musaceae Wesita Amoebiasis,bone breacage

(Welw)
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28 Justitia schimperana Acanthaceae Gulbaana Malaria,Abdominal
(Hochst.ex Nees) complaints,Jaundice

29 Zingiber officinaleRoscoe. | zingiberaceae Zinjbeelu Common cold,stomach ache

30 Impatiens rothii Hook.f. Balsaminaceae Gishilt Abdominal ache

31 Trigonella foenum- Fabaceae Abisha Abdominal ache

graecum L
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Appendix IV

No | Scientific name Family name Local name Other uses
1 | Embelia schimperi Vatke Myrsinaceae Qanquta Fodder
2 | Asparagus africanus Asparagaceae Saretita Fodder,firewood
3 | Brassica carinata A. Br. Brassicaceae) Hamiilu Food
4 Brassica nigra (L.) Koch Brassicaceae Sanaficha Food
5 Capsicum annuum L. Solanaceae Qaare barbaru Food
6 Carica papaya L. Cucurbitaceae Papaya Food
7 | Brassica carinata A. Brassiaceae Danqale illita Food
8 | Coffea arabica L Rubiaceae Bunna Fence,food
9 | Cordia africana Lam. Boraginaceae Wanja Timber,fence,firewood
10 | Croton macrostachyus Euphorbiaceae Masana Fence,firewood,fence
11 | Datura stramonium L. Solanaceae Macharaga None
12 | Hygnia abyssinica Rosaceae Xeenchuta Timber firewood,fence,charchol
13 | Eucalyptus globulus Myrtaceae Wojju baarzafa Firewood,Construction,fence
14 | Linum usitatissimum L Linaceae Talba Food
15 | Lepidium sativum L. Brassicaceae Fexuta None
16 | Ocimum lamiifolium Lamiaceae Damakista None
17 | Olea europaea L Oleaceae Weera Fence,fumigant,charchol, firewood
18 | Schinus molleL. T H Anacerdiaceae Kundo berbere Blotting ,Fibril illness
19 | Rhamnus prinoides Rhamnaceae Geesha Food,fence
20 | Ruta chalepensis L. Rutaceae Xalachuta Spice
21 | Allium sativum L Alliaceae Tuma Spice
22 | Guizotia byssinica Asteraceae Nuga Food oil
23 | Cyperus fischerianus A. Cyperaceae Naaga Abdominal ache
Rich.
24 | Hypoestes forskaolii Acanthaceae Omoruta None
25 | Leucas stachydiformis Lamiaceae Xinbililla fence,fodder
26 | Orthosiphon suffrutescens J. | Lamiaceae Anganbiisha None
K
27 | Osyris quadripartita Decne | Santalaceae Kaaruta Fodder
28 | Prunus Africana Rosaceeae Garbichu fence,firewood, charchol
29 | Acacia abissinica Hochts Fabaceae Odorichu fence,firewood,charchol
30 | Coriandrum satvum L. Apiaceae wodimamu Food
31 | Nicotiana tobacum L Solanaceae Tumbeeu None
32 | Ehretia cymosa Boraginaceae Ulaagaa Agricultural tools,fence
Thonn.
33 | Amaranthuscaudatus Amaranthaceae | Haliba Food
34 | Solanummacrocarpon Solanaceae Buluta Food
35 | Daucus carota L. Apiaceae Karota Food
36 | Colocasia esculenta (L.) Araceae Gabiza Food,fodder
Schot
37 | Euphorbia pulcherrima Euphorbiaceae Ceenna Fence
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38 | Vernonia amygdalina Del. | Asteraceae Reejja fence
39 | Ocimum basilicum L Lamiaceae Basolilla Spice
40 | Persea americana Mill. Lauraceae Abokatuta Food,fence,fodder,fairewood
41 | Musa paradisiaca L. Musaceae Muuza Food,fooder
42 | Punica granatum L. Punicaceae Romaana Food
43 | Euphorbia abissinica Euphorbitaceae | Carchuta Fence,fairewood
44 | Solanum margnatum Solanaceae Maheta Fairwood,fence
45 | Vernonia amygdalina Asteraceae Hebba Fence,fairwood,fodder
46 | Olinia rochetiana A. Juss. | Oliniaceae sho'mmolluta Fence,fairewood,charchol
47 | Euphorbia Euphorbitaceae | Qoomu None
candelabrum
48 | Lycopersicon esculentum Solanaceae Timatima Food
Mill.
49 | Achyrospermum Lamiaceae Zamizameta fodder
shimper(Hochst ex Brig. )
perkins,
50 | Nigella satival. Ranunculaceae Gamballata xaguta Food
51 | Rubus fruticosusL. Rosaceae Hamaroou Fence
52 | Allium capeses Alliaceae shunkurtata Spice
53 | Guizotia schimperi Asteraceae Cuua None
Sch. Bip.ex Walp
54 | Acanthus sennii Chiov. Acanthaceae Chocha Fence
55 | Anethum foeniculum L Apiaceae Wolenga Spice
56 | Bersama abyssinica Fresen | Melianthaceae Bitanssa Fence,fairewood,charchol
57 | Brucea antidysentrica J. F Simaroubaceae Dugeta Fence
58 | Commelina benghalensisL | Commelinaceae | Laaluncha Fodder
59 | Cynodon dactylon L. Poaceae Hitichua Spice
60 | Elusine coracana (L.) Poaceae Fagajit Food
61 | Momordica foetida Cucurbitaceae Woribeebuta None
Schumach
62 | Ocimum lamiifolium Lamiaceae Minatofa None
63 | Oncocalyx glabratus Loranthaceae chati kurumu None
64 | Premna schimperi Lamiaceae Xoxxangqgetta Fence
65 | Pycnostachys abyssinica Lamiaceae Tontona None
66 | Rumex nepalensis Spreng Polygoniaceae Kashala Go'echu Fodder
67 | Thymus schimperiRoninger | Lamiaceae Zazanchuta Spice
68 | Trifolium rueppellianum Fabaceae Godoro-00 None
Fresen
69 | Triticum polonicum L. Poaceae Gardamu Food,fodder
70 | Verbena officinalis L. Lamiaceae Modolita Fodder
71 | Cupressus lusitanica Mill Cupressaceae Faranji hooma Fence,fairewood,house clean
72 | Artemisisa absinthium L Asteraceae Aguffa Spice

56




73 | Aframomum corrorima Zingiberaceae Wokasha Spice
74 | Citrus aurantifolia Rutaceae Lomita Food
75 | Teclea nobilis Del. Rutaceae Adara Fence,firewood
76 | Rumex abyssinicus Polygoniaceae Shishonda Fodder
77 | Solanum incanum L. Solanaceae Hombororrit Fairewood,fence
78 | Stephania abyssinica Menispermaceae | Ma'irasisa Fodder
79 | Ajuga integrifolia Lamiaceae Anamuru Fodder
80 | Cucurbita maxima Cucurbitaceae Dabaqula Food
81 | Dovyalis abyssinica (A. Flacourtiaceae Koshim Fence
Rich.)Warb
82 | .Phaseolus vulgaris L. Fabaceae Wokita Food,fodder
83 | Phytolacca dodecandraL. Phytolaceae Haranja None
Herit
84 | Hordeum vulgare L Poaceae Soa Food,fodder
85 | Mangifera indica L. Anacardiaceae Mango Food,fence,fairwood
86 | Albizia schimperiana Oliv Fabaceae Maatta Fairewood,fence
87 | Echinops kebericho Asteraceae Toosa
88 | .Ensete ventricosum Musaceae Wesita Food,fodder
(Welw)
89 Acanthaceae Gulbaana Fence
Justitia schimperana
(Hochst.ex Nees)
90 | Zingiber officinaleRoscoe. | Zingiberaceae Zinjbeelu Spice
91 | Podocarpus falcatu Podocarpaceae | Zagiba Timber,fairwood,fence
92 | Ficus sur Forssk. Moraceae odeechuta Timber, charchol,fairwood
93 | Cicer arietinum L. Fabaceae Shimbra Food, fodder
94 | Cynodon dactylon L Poaceae Qorixxu foder
95 | Saccharum officinarum L. Poaceae Shenkora Food,fodder
96 Balsaminaceae Food,fence
Impatiens rothii Hook.f. Gishilt
97 | Trigonella foenum-graecum Fabaceae Abisha Spice

L.

Appendix 1V other uses of medicinal plants in study area
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Appendix V Preparation method of medicinal plants

No | Scientific name Family name Local name | Preparation method
1 | Embelia schimperi Vatke Myrsinaceae Qanquta Crush seed, add water and drink
2 Asparagus africanus Asparagaceae Saretita Pound,add water and drink
3 Brassica carinata A. Br. Brassicaceae) Hamiilu Cooking and eating with injera
4 Brassica nigra (L.) Koch Brassicaceae Sanaficha Pounding and add water.
5 Capsicum annuum L. Solanaceae Qaare Grind the leaf and smear in body.
barbaru
6 Carica papaya L. Cucurbitaceae Papaya Form juice and dirink
7 | Brassica carinata A. Brassiaceae Danqale illita | Ground the seed and mix with water
and
drink one glass
8 Coffea arabica L Rubiaceae Bunna Roasted, crushed and powdered the
seedof the plant and applied on
affected area.
9 | Cordia africana Lam. Boraginaceae Wanja Poudind its leave, add water and dirink
10 | Croton macrostachyus Euphorbiaceae | Masana Crush the leaf, mix with butter and
cream the affected areauntil recovery.
11 | Datura stramonium L. Solanaceae Macharaga Crush its leave and
12 | Hygnia abyssinica Rosaceae Xeenchuta Crush seed, add water and drink
13 | Eucalyptus globulus Myrtaceae Wojju Crush the leaf and creamed at affected
baarzafa area for 3 days
14 | Linum usitatissimum L Linaceae Talba Pound dry seed, cook and eat
15 | Lepidium sativum L. Brassicaceae Fexuta Pound dry seed smail
16 | Ocimum lamiifolium Lamiaceae Damakista Crush the leaf, mix 2-3 drops in the
coffee and drink
17 | Oleaeuropaea L Oleaceae Weera Roast the bark, grid and drink with
Coffee
18 | Schinus molleL. T H Anacerdiaceae Kundo Cush the leave
berbere
19 | Rhamnus prinoides Rhamnaceae Geesha Eat the raw seed
20 | Ruta chalepensis L. Rutaceae Xalachuta Crush the leaf and add in coffee drink
21 | Allium sativum L Alliaceae Tuma Crush the bulb, add in to boiling water
and fumigate.
22 | Guizotia byssinica Asteraceae Nuga Boil the grinded seed and drink one
glass.
23 | Cyperus fischerianus A. Cyperaceae Naaga Crush the root
Rich.
24 | Hypoestes forskaolii Acanthaceae Omoruta Cook freshy leave and drink
25 | Leucas stachydiformis Lamiaceae Xinbililla Pound freshy root and drink
26 | Orthosiphon suffrutescens J. K | Lamiaceae Anganbiisha | Crush freshy leave smail
27 | Osyris quadripartita Decne Santalaceae Kaaruta Pound freshy root and drink
28 | Prunus Africana Rosaceeae Garbichu Pound freshy leave, cook and drink
29 | Acacia abissinica Hochts Fabaceae odorichu Pound bark,cook and eat
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30 | Coriandrum satvum L. Apiaceae wodimamu Poun fresshy leave  and drink
31 | Nicotiana tobacum L Solanaceae Tumbeeu Pounding its leave
32 | Ehretia cymosa Boraginaceae Ulaagaa Pound freshy
Thonn. leave,cook  and
drink
33 | Amaranthuscaudatus Amaranthaceae | Haliba Pound dry seed,cook and eat
34 | Solanummacrocarpon Solanaceae Buluta Cook freshy leave and eat
35 | Daucus carota L. Apiaceae Karota Cook root and eat
36 | Colocasia esculenta (L.) Schot | Araceae Gabiza Cook its root
37 | Euphorbia pulcherrima Euphorbiaceae | Ceenna Crush freshy leave and brush affected
area
38 | Vernonia amygdalina Del. | Asteraceae Reejja Crush its leave
39 | Ocimum basilicum L Lamiaceae Basolilla Crush freshy leave and add with leave
coffe
40 | Persea americana Mill. Lauraceae Abokatuta Eat freshy fruit
41 | Musa paradisiaca L. Musaceae Muuza Eat freshy fruit
42 | Punica granatum L. Punicaceae Romaana Eat freshy fruit
43 | Euphorbia abissinica Euphorbitaceae | Carchuta Eat the latex with injera until healed
44 | Teclea nobilis Del. Rutaceae adara Pound its leave anddrink
45 | Vernonia amygdalina Asteraceae Hebba Crush leave and drop on affected area
46 | Olinia rochetiana A. Juss. Oliniaceae sho'mmolluta | Pound leave, add water and drink
47 | Euphorbia Euphorbitaceae | qgoomu Crush its leave and brush affected area
Candelabrum
48 | Lycopersicon esculentum Mill. | Solanaceae Timatima Cook its seed
49 | Vernonia amygdalina Asteraceae Hebba Pound its leave and drink
50 | Nigella sativaL. Ranunculaceae | Gamballata Pound seed and add water
xaguta
51 | Rubus fruticosusL. Rosaceae Hamaroou Eat seed
52 | Allium capeses Alliaceae shunkurtata cut the onion bulb, boil and drink.
53 | Guizotia schimperi Asteraceae Cuua Pound its root and add water and drink
Sch. Bip.ex Walp
54 | Acanthus sennii Chiov. Acanthaceae chocha Pound leave and drink
55 | Anethum foeniculum L Apiaceae Wolenga Crush the leaf, add water and drink a
cup.
56 | Bersama abyssinica Fresen Melianthaceae Bitanssa Brush with leave
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57 | Brucea antidysentrica J. F Simaroubaceae | Dugeta Pound seed and brush affected area
58 | Commelina benghalensis L Commelinaceae | Laaluncha Crush its leave and brush affected area
59 | Cynodon dactylon L. Poaceae Hitichua Pound its leave,add water and drink
60 | Elusine coracana (L.) Poaceae Fagajit Pounding its seed and cook
61 | Momordica foetida Schumach | Cucurbitaceae Woribeebuta | Cook and brash on affected area
62 | Ocimum lamiifolium Lamiaceae Minatofa Crush its leave and add milk
63 | Oncocalyx glabratus Loranthaceae chati kurumu | Chew its leave
64 | Premna schimperi Lamiaceae Xoxxanggetta | Chew freshy leave
65 | Pycnostachys abyssinica Lamiaceae Tontona Crush leave and put on affected area
66 | Rumex nepalensis Spreng, Polygoniaceae Kashala Pound its root and drink
Go'echu
67 | Thymus schimperiRoninger , Lamiaceae Zazanchuta Crush its leave and smeall
68 | Trifolium rueppellianum Fabaceae Godoro-00 Crush its leave and drop 2-3 droplet
Fresen
69 | Triticum polonicum L. Poaceae gardamu Pound seed and cook and eat
70 | Verbena officinalis L. Lamiaceae Modolita Pound its leave and drink
71 | Cupressus lusitanica Mill Cupressaceae Faranji Crush the leaf, add water and drink
hooma
72 | Artemisisa absinthium L Asteraceae Aguffa Pound its leave and drink
73 | Aframomum corrorima Zingiberaceae wokasha Pound its seed and eat
74 | Citrus aurantifolia Rutaceae lomita Drink fruit
75 | Teclea nobilis Del. Rutaceae Adara Pound leave and drink onecup
76 | Rumex abyssinicus Polygoniaceae | Shishonda Pound its root, cook and drinkone
glass
77 | Solanum incanum L. Solanaceae Hombororrita | Pound fruit and add on affected area
78 | Stephania abyssinica Menispermaceae | Ma'irasisa Pound leave add on affected area
79 | Ajuga integrifolia Lamiaceae Anamuru Pound its leave,add water and dirink
one glass
80 | Cucurbita maxima Cucurbitaceae Dabaqula Eat fruit
81 | Dovyalis abyssinica Flacourtiaceae Koshim Eat seed
(A.Rich.)Warb
82 | .Phaseolus vulgaris L. Fabaceae wokita Cook its seed and eat
83 | Phytolacca dodecandraL. Phytolaceae Haranja Crush the leaf and add one plate in the
Herit River
84 | Hordeum vulgare L Poaceae Soa Roast the seed until black, sock into
water
4 -5days, then give to animal to animal
until heal
85 | Mangifera indica L. Anacardiaceae | Mango Eat its fruit
86 | Albizia schimperiana Oliv Fabaceae Maatta Pound its leave and add water and
drink
87 | Echinops kebericho Asteraceae Toosa Eat the root once
88 | 3.Ensete ventricosum Musaceae Wesita Eat its stem
89 | Justitia schimperana Acanthaceae Gulbaana Pound its leave drink

(Hochst.ex Nees)
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90 | Zingiber officinaleRoscoe. | zingiberaceae Zinjbeelu Pound its root and drink
91 | Podocarpus falcatu Podocarpaceae | Zagiba Pound its leave
92 | Ficus surForssk. Moraceae odeechuta Pound its bark
93 | Cicer arietinum L. Fabaceae Shimbra Chew its seed
94 | Cynodon dactylon L Poaceae Qorixxu Pound and add water and sheak
95 | Saccharum officinarum L. Poaceae Shenkora
96 Eat fruit part
Impatiens rothii Hook.f. Balsaminaceae | Gishilt
97 . .
Trigonella foenum-graecum L. | Fabaceae Abisha

Appendix table V Application of medicinal plants

61




Appendix vi

No. Name Sex Age kebele Religion
1 Mekiso Dobamo M 55 Awaye Chirstian
2 Adanech Shamebo F 45 Ashira chiristian
3 Erkalo fuge M 39 Lada chiristian
4 Ansho Wagesho F 60 Lada chirstian
5 Lego Sodano F 53 Mino chirstian
6 Mamo Lerebo M 48 Mino chirstian
7 Badore Lambebo M 54 Awaye chiristian
8 Lachame Buka F 36 Awaye chiristian
9 Sadore Shoge M 47 walana chiristian
10 Molla Larago M 56 walana chiristian
12 Anshebe Lire F 57 Ashira chiristian
13 Abebech Lodamo F 42 Ashira chiristian
14 Mathewos Babo M 37 Mino chiristian
15 Sidamo Onke M 61 Mino chiristian
16 Ayelech Abebe F 43 Lada chiristian
17 Ashame Wawo F 54 Lada chirstian
18 Doilo Wakena M 51 Awaye chirstian
19 Shomoro Bole M 34 Ashira chirstian
20 Gorebe Dikaso F 43 Walana chiristian
21 Fikiru Abebe M 25 Walana chirstian
22 Dolamo Sorato M 64 Lada chirstian

Appendix VI List of key informants
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Appendix VII Specimen collection and identfication

Appendix VII Specimen collection and identfication
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