Odaetal. Journal of Ethnobiology
Journal of Ethnobiology and Ethnomedicine (2024) 20:32

https://doi.org/10.1186/513002-024-00665-0 and Ethnomedicine

: . . : ®
Ethnoveterinary medicinal plants and their @

utilization by indigenous and local communities
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Abstract

Background Ethnoveterinary medicinal plants have been used by the people of Dugda District in the primary health
care system to treat various livestock ailments for generations, particularly, in underserved rural areas. However, these
ethnoveterinary practices and medicinal plants are dwindling without proper documentation, due to undergoing
socio-cultural and environmental changes. Hence, this study aimed at inventory and analysis of ethnoveterinary
medicinal plants and the associated indigenous and local knowledge used in the treatment of livestock health prob-
lems in Dugda District.

Methods Data were collected from 378 local inhabitants through semi-structured interviews, 18 focus group discus-
sions with 6 to 8 participants in each couple with participant field observations. Informant consensus factor (ICF),
fidelity-level (FL) and relative importance value (RI) were used to evaluate the agreement of informants on ethnovet-
erinary practices, healing potential of medicinal plants and the most multipurpose species. Using standard taxonomic
procedures, voucher specimens were collected, identified and deposited at the National Herbarium of Addis Ababa
University.

Results In total, 64 medicinal plants of ethnoveterinary uses, belonging to 33 families were reported to treat 37
livestock health problems. Anthrax, inappetence and diarrhoea were said to be the most prevalent veterinary health
problems treated by traditional medicinal plants. Family Fabaceae was the most widely reported (7 spp.), followed

by Apocynaceae, Cucurbitaceae and Solanaceae (5 spp. each). Herbs were the dominant life forms (21spp.), followed
by shrubs (20 spp.). The most commonly sought plant parts were leaves (55.25%), followed by roots (23.44%). The
principal method of preparation was pounding remedial parts (46.85%) and mixing with cold water. The main route
of administration was via oral application (72.67%), drenching diseased livestock. Withania somnifera and Kedrostis
foetidissima were the most cited medicinal plants with 53 and 43 use reports (URs), respectively. ICF showed that res-
piratory diseases scored the highest value (0.94), while most of the reported medicinal plants were gastrointestinal
agents. Rl value analysis revealed that Croton macrostachyus had highest diversity of uses, followed by K. foetidissima
and W. somnifera. Ethnoveterinary uses of some medicinal plants such as Phytolacca dodecandra, Calpurnia aurea,
Cyphostemma cyphopetalum and Verbascum sinaiticum as prophylaxis against rabies were a new input for ethnoveteri-
nary database.

Conclusion The study revealed that the people of the Dugda District are endowed with rich ethnoveterinary knowl-
edge and medicinal plants. However, ethnoveterinary knowledge associated with medicinal plant species significantly
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differ (P<0.05) between general and key informants, young and matured age groups and informants’ educational
level. This infers the impact of mode of ethnoveterinary knowledge transfer, literacy, modern education and globaliza-
tion on ethnoveterinary uses of medicinal plant species. And also most of the medicinal plants are found in wild habi-
tats with nearly no conservation attention. Therefore, it is imperative to implement participatory conservation actions
for medicinal plants in collaboration with traditional institutions (Gada system). The disparity of ethnoveterinary
knowledge could be also minimized through awareness creation among local communities about the knowledge
and its revitalization. Furthermore, medicinal plants, which are widely utilized and multipurpose, should be screened
for their phytochemicals, pharmacological and toxicological activities to confirm ethnoveterinary uses and for future

development of veterinary pharmaceuticals.
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Introduction

Ethnoveterinary medicine is a complex system of beliefs,
knowledge, skills and practices concerning animal hus-
bandry as well as general animal care [1]. Although it
mainly focuses on the use of ethnoveterinary medicinal
plants to treat animal diseases, the practices of ethnovet-
erinary medicine also include the use of diagnostic proce-
dures, animal husbandry practices and surgical methods
[2]. Recently, this system has gained attention for its
potential usefulness in contributing to livestock well-
being, particularly at the level of primary animal health-
care [3]. In many rural areas of the world, particularly in
remote and marginal areas, traditional herbal medicines
are crucial to treating domestic animals. This is due to
several reasons, including cost-effectiveness, accessibil-
ity, efficacy and safety; one remedy for various ailments;
and viable alternatives to allopathic drugs [4, 5]. Martin
et al. [6] noted that the role of ethnoveterinary medicine
in livestock development is beyond dispute.

In traditional societies around the world, particularly
in developing countries, a lot of people have a close rela-
tionship with livestock. Livestock is an important and
integral part of many economies of these nations [7],
which span from the social to the economic to the envi-
ronmental [8]. In Ethiopia, livestock is a vital and basic
component of agricultural production. The country is
among the leading countries in Africa in livestock pop-
ulation, with 65 million cattle, 40 million sheep, 51 mil-
lion goats, 8 million camels and 49 million chickens [9].
It contributes up to 40% of agricultural gross domes-
tic product (GDP), nearly 20% of total GDP and 20% of
national foreign exchange earnings [10]. Livestock is a
major source of animal proteins, food security, transport
of goods, export products, manure for household energy
and means of wealth accumulation. It also provides
draught power and manure for crop cultivation, which
improve soil fertility and aid productivity [11, 12].

However, the livestock sector is constrained by
many factors, such as rampant livestock diseases that
affect livestock productivity, the marketability of their

products and economic losses [13, 14]. Livestock dis-
eases negatively affect the income and farming activi-
ties of the rural poor, which in turn has implications
for the livelihood of the farmers [15, 16]. It remains one
of the principal causes of poor livestock performance,
leading to an ever-increasing gap between supply and
demand for livestock products [17]. The impact is
highly manifested in cultures where livestock is equated
with wealth [17]. This is directly related to low accessi-
bility to modern livestock health care, veterinarians and
the supply of drugs, even if they are accessible but not
affordable to the majority of farmers [18]. As a result,
medicinal plants are frequently used to treat different
livestock diseases, particularly, in areas where modern
veterinary services are absent, expensive, inaccessible
and scanty [15, 16, 18].

In Ethiopia, Ethnoveterinary service is believed to
have been in practice since time immemorial. The
diverse ethnolinguistic communities in Ethiopia are
very familiar with the therapeutic potential of medici-
nal plants as ethnoveterinary medicines. Traditional
remedies are major sources of therapeutics for nearly
90% of the livestock population in Ethiopia, and of all
forms of traditional medicines in the country, 95% are
made of medicinal plants [19]. Thus, traditional healers
are potentially important first-line health care provid-
ers because they often primarily rely on plant remedies
to treat livestock ailments with cheap payment or free
of charge in the absence of modern veterinary services
[20]. This makes ethnoveterinary practices an integral
part of primary health care, especially for marginal-
ized and poor communities living in remote rural areas.
Interestingly, practice varies from one place to another
and dictated by the diverse culture and tradition of the
people as well as the vegetation of a particular area
[15]. In Ethiopia, ethnoveterinary medicinal plants are
used to treat commonly encountered livestock diseases
such as anthrax, blackleg, diarrhoea, wounds, bloat,
intestinal worms, external parasites and mastitis [14,
21]. Tilahun et al. [21] stated that the predominant
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medicinal plants in Ethiopian ethnoveterinary medi-
cations are Croton macrostachyus, Solanum incanum,
Calpurnia aurea and Withania somnifera.

On the other hand, ethnoveterinary knowledge and
medicinal plants are at risk of extinction due to ecological
and technological changes, access to modern health facil-
ities and anthropogenic and natural factors that threaten
the existence of many plant species of veterinary impor-
tance [5, 22]. Its mode of transfer and documentation is
mainly oral and apprenticeship specific, which leads to
the risk of losing such important knowledge that cannot
be regained [3, 22]. In addition, rapid socio-economic
and outward rural migrations and the paucity of research
on the ethnoveterinary uses of medicinal plants in treat-
ing livestock diseases further undermine its relevance
[23]. Hence, there is consequently a need to scientifically
record, document, promote the use of ethnoveterinary
medications and the conservation of ethnoveterinary
medicinal plants [19]. Such studies can aid in proposing
effective and cheaper treatment alternatives to veterinary
diseases, enhance ethnoveterinary medicinal plant con-
servation and provide information for experimentation
studies in search of modern pharmaceuticals [2, 5, 24].
These and other related issues have enhanced ethnovet-
erinary medicine inventories in recent years in Africa [25,
26], and similarly, in Ethiopia [15, 19, 27-33].

The study District is situated in the Central Rift Val-
ley of Ethiopia, between the eastern escarpment and the
western escarpment [34, 35], with relatively high biodi-
versity, but is under great pressure due to agricultural
economic corridors and highway constructions, among
others. The District has a high livestock population of
cattle, sheep, goats and donkeys under the traditional
animal husbandry system. In addition to modern vet-
erinary services, local communities use ethnoveterinary
medicinal plants and associated traditional knowledge to
sustain the health of their livestock. But these knowledge
and medicinal plants are becoming fragile due to envi-
ronmental change, overuse, acculturation, weakening of
social structures and verbal modes of knowledge trans-
fer, which lead to information loss and threaten medici-
nal plants. Consequently, there is a need to document
the available indigenous ethnoveterinary knowledge and
practices with their respective medicinal plants. In fact,
several ethnoveterinary studies have reported veterinary
uses of Ethiopian medicinal plants, but compared to the
rich cultural and plant diversity in the country, it is still
not at the expected level, and to the best of our knowl-
edge, no ethnobotanical research has yet been done on
ethnoveterinary practices and medicinal plants in Dugda
District. Therefore, the current research aimed (1) to
document ethnoveterinary uses of medicinal plants to fill
the gap and identify the most potential ethnoveterinary
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medicinal plants, (2) to quantify consent on ethnovet-
erinary practices, healing potential and multipurpose
ethnoveterinary medicinal plants using relevant eth-
nobotanical indices and (3) to find new ethnoveterinary
medicinal plants used in Dugda District, which could
be important source for the discovery of new veterinary
pharmaceuticals.

Materials and methods

Description of the study area

The research was conducted in Dugda District located
within the Central Rift Valley, Oromia National Regional
State, Ethiopia. The study area was selected based on
presence of rich indigenous knowledge (Gada sys-
tem), other cultural factors and pressure on remnant
woodlands and bushlands patches due to demand for
farmlands, irrigation and wood products for differ-
ent purposes such as charcoal making and collection
of fuelwood and construction materials. The study area
topographically lies within agro-climate zone called sub-
tropical (Weina Dega/Badda-daree) and semi-arid. The
landscape is characterized by flat topped plain, valley,
mountains and grouped under drought prone highland.
The major soil types are sandy loam and clay loam, which
have good drainage capacity suitable for irrigation and
rain fed crop production. The total area covered by the
District is 95,945 ha and situated at 8°01” N—8°10" N lat-
itude 38°31" E—3857" E longitude and with an altitude
1600-2020 m above sea level (Fig. 1). The average annual
rainfall varies from 700 to 800 mm and the temperature
ranges from 22° to 28 °C; such rainfall and temperature
patterns are relatively, suitable for crop production, ani-
mal husbandry and human habitation. Ethnographi-
cally, the indigenous people inhabiting the study area
belong to the Oromo known as Jille Oromo, the largest
ethnic group in Ethiopia, and speak Afaan Oromo, and
people with different ethnic backgrounds have also set-
tled there. Mostly the local people are farmers, as a result
their economy is based on mixed crop-livestock farm-
ing system and fishing. The main agricultural activities
are rain fed grain/cereal crops production, irrigation for
vegetables and fruit production and livestock farming.
The indigenous communities have long tradition of live-
stock husbandry, particularly, cattle have special place,
as key for local economy, source of their livelihood and
cultural values. The District is rich in livestock popula-
tion, with 323,129 cattle, 98,239 sheep, 87,764 goats,
24,194 donkeys, 6,390 horses and 2,645 mules and as well
as 251,974chicken (Dugda District Agricultural Office,
unpublished data of 2021). The economically important
livestock diseases in the District were anthrax, blackleg,
bacterial diseases, lumpy skin disease (LSD), Newcas-
tle disease and African horse sickness (AHS) (Dugda
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Fig. 1 Map of Ethiopia showing Oromia region and the location of the study area (Developed using ArcGIS 10.4.1) Study kebeles are indicated
by initials in the map as DD Dodota Danbal, GD Gusa Dongorota, GKA Giraba Korke Adi, JB Jawe Bofo, KiB Kiltu Bilbila, KB Koto Biliti, KJ Koye Jajaba,
MJ Maja Lalu, MW Manijikso Waji, MuL Mukiye Laman, SW Sera Wakale, SG Shubi Gamo, TC Tepho Choroke, TD Tuchi Danbal, TS Tuchi Sumayan, WH

Walda Hafa, WK Walda Kalina and WM Walda Makdala

District Agricultural Office, unpublished data of 2021).
Regarding veterinary services in the District, there are
14 Type D veterinary clinics to service 38 rural kebeles
and only one Type B clinic at the District centre Meki
town. A total of 32 veterinarians are delivering veterinary
services in the District, which include Doctor of Veteri-
nary Medicine (5), Bachelor in Veterinary Science (10),
Animal Health Assistances (16) and Veterinary Labora-
tory Technician (1) (Dugda District Agricultural Office,
unpublished data of 2021). The vegetation of the area is
described as Acacia-Commiphora woodland and bush-
land land (ACB) under subdivision Acacia wooded grass-
land of the Rift Valley (ACB/RV), mostly dominated by
Acacia spp. including Vachellia tortilis, Senegalia sen-
egal, Vachellia seyal and Balanites aegyptiaca [34—36].
This Acacia dominated woodland is a highly fragile
ecosystem adapted to semi-arid conditions with erratic

rainfall, growing on complex and vulnerable hydrologi-
cal system. The District also has wetland plants such as
Setaria geminata, Typha domingensis, Cyperus papyrus,
Nymphaea nouchali and Aeschynomene elaphroxylon
[36]. Vegetation of the study area, particularly woodlands
and wetlands, are the mainstay of local communities,
being vital sources of fuelwood, construction materials,
fodder, shade, medicinal plants, wild food plants, farm
implements and honey flora. For example, V. tortilis for
charcoal and firewood; T. domingensis for thatching, A.
elaphroxylon for firewood, roofing and utensils; and S.
senegal and Faidgerbia albida are used for fencing. And
some big trees and shrubs like Ficus sycomorus, Solanum
incanum, Podocarpus falcatus, Premna schimperi, Ficus
vasta and V. tortilis are also socio-culturally important as
symbol, sacred and spiritual connections.
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Gada system, livestock and plant conservation
Jille Oromos had traditional governance called Gada
system, which deals with all-encompassing social, eco-
nomic, cultural and political activities. Just like other
Oromos in different parts of Ethiopia, Jille Oromos
have five Gada party in their Gada system including
Birmaji, Melba, Mudana, Halchisa and Robale, where
all have their own leader called Abba Gada, transfer
power peacefully and each lead for eight years. But
before transfer of power each Gada parts have to learn
laws and fetch those laws by moving to Oda Nabe (near
Bishoftu city) with their livestock mainly cattle (Caffe
Godansa). These laws include law of God (Sera Wagqa),
laws of land (Sera Lafa), laws of father and mother (Sera
Abba fi Hadha) and laws related to other socio-cultural
practices. Abba Gada has advisors called Ayyantu
(Raga), in which they consult these reputable persons
in their Gada period for each and every activities. Ayy-
antu is respected person in the society that had God
given ability to forecast good fortune and challenges
that would happen a year or in eight years of each Gada
period. These situation could be related to an individ-
ual or the whole society, such as rainy seasons of the
year, livestock diseases, war/conflict, peace, drought
and famine. In doing this, they have established a kind
of trend that would happen in each Gada period, for
example, in Gada Birmaji there would be high fre-
quency of livestock diseases, Gada Melba known by
conflict and truth, Gada Mudana by plenty of rain and
prosperity, Gada Halchisa good for livestock produc-
tivity and Gada Robale known by drought and famine.
Thus, Gada system had important role in livestock pro-
duction and welfare, based on each circumstances in
each Gada period these would make livestock keepers
be prepared beforehand, to locate alternative grazing
lands and water resources for their livestock.
Furthermore, Gada system had a concept of plant
conservation, by prohibiting cutting of respected plants
and protection of places of Gada practices (Arda Jila/
Malka). These plant species include Ficus sycomorus
(Oda), E thonningii, Podocarpus falcatus, Premna
schimperi, Phoenix reclinata and Cordia Africana.
The aforementioned plant species and others are also
important in Gada practices as sources of material cul-
tures, constructions, ritual grounds, praying and bless-
ings. One typical example of sacred place in the study
area is a place called Oda Tuta (group of F sycomorus
trees), where over 200 E sycomorus stands found in
one place and serve for various Gada events. However,
nowadays such practices are weakening due to vari-
ous factors and need attention and revitalization for
plant biodiversity and associated indigenous knowledge
conservations.
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Participant selection and interviewing process

Ethnoveterinary survey was conducted during several
field trips made between April 2020 and June 2021 in 18
kebeles of Dugda District. The reconnaissance survey was
carried out prior to data collection and the researchers
got overview on vegetation types, ethnoveterinary knowl-
edge of medicinal plants, knowledgeable people, natural
resource management and conservation practices. The
study kebeles were selected with the help of Develop-
ment Agents, local leaders, elders and observation during
the reconnaissance survey, based on the vegetation cover
and availability of knowledgeable people on ethnovet-
erinary medicinal plants (Fig. 1). The key informants
were selected through purposive and snowball tech-
niques [37]. The representative general informants were
selected through systematic random sampling techniques
following the methods described by Martin [38]. Dur-
ing selection of informants different socio-demographic
characteristics of the informants were considered. A total
of 378 informants (from 18 kebeles (subdistricts or small-
est administrative units in Ethiopian Admin system), 21
informants each) were sampled, where general inform-
ants (288) were selected in volunteer and interviewed,
during field trips made in the respective study kebeles.
Nominations on knowledgeable persons on medicinal
plants to participate as key informants was made by the
help of elderly people, Development Agents and village
leaders in the study kebeles. Following this, a total of 90
traditional healers (27 female and 63 male) were selected.
These healers have high reputation with respect to their
traditional knowledge on medicinal plants and long-term
ethnoveterinary services. Regarding gender of inform-
ants, male informants were 250, while 128 informants
were female. The age of the informants’ ranges between
20 and 87 years. They are distributed into two age groups,
131 informants (20-39) young group and 247 informants
(40-87) matured group, where 40 years old is considered
as turning into maturity in knowledge and leadership.
The majority of the interviewed informants were illiter-
ate (257, 67.99%), who did not attend school. And occu-
pationally, most informants were farmers (313, 82.80%),
who’s daily livelihood mainly based on agricultural activi-
ties like crop production and livestock farming (Table 1).

Ethnobotanical data collection

Ethnoveterinary medicine data were collected using
semi-structured interviews, focus group discussions,
participant field observations and with very close inter-
action with informants. The semi-structured interview
in the field survey with informants were conducted in
local language called “Afaan Oromo” following method
described in Martin [38]. The appropriate ethical per-
mission to conduct the research was obtained through
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Table 1 Demographic characteristics of the informants

Parameter used Category of Number of Percentage
informants informants

Gender Male 250 66.14
Female 128 33.86

Age Young group 131 34.66
(20-39 years)
Matured group 247 65.34
(40-87 years)

Informant category  General informant 288 76.19
Key informant 90 23.81

Educational level llliterate 257 67.99
Literate 121 3201

Occupation Farmers 313 82.80
Others (students, craft, 65 17.20

merchant and fishing)

formal letter by Addis Ababa University (AAU) to Dugda
District authority and local community leaders (Kebe-
les). Before interview process, government bodies at dis-
trict and kebele levels, and all informants were briefed
about the research objectives and its academic purposes.
Indeed, prior informed consent was obtained verbally
from each informant before the commencement of inter-
views, then semi-structured interviews and focus group
discussions were conducted. The semi-structured inter-
view contained questions on socio-economic and demo-
graphic characteristics regarding name, age, sex, level of
education, occupation, religion and ethnicity of inform-
ants. Information regarding local names of medicinal
plants, ailments treated, habitats of the species, degree
of management (wild/cultivated), part/parts used, condi-
tions of plant part used (fresh/dried), other ingredients
or additives, methods of remedy preparations, routes of
remedy administration, noticeable adverse effects of rem-
edies, use of antidotes for adverse effects, taboos/beliefs
related to collection and use of plant, source of knowl-
edge, methods of indigenous knowledge transfer, other
use of medicinal plants, existing threats and traditional
conservation practices (if any) were collected following
ethnobotanical methods described in [16, 19, 39]. Fur-
ther, focus group discussions (6—8 informants) in each
study kebeles (subdistrict) were conducted to validate,
clarify and harmonize the results obtained through semi-
structured interviews [40]. Besides, guided field observa-
tions were performed with key informants which create
an opportunity for more discussion on different issues,
and useful in describing and practical identification of
medicinal plants, identifying different vegetation types
and land-use impacts by indicating problems or possible
solutions following the method described by Cunning-
ham [41]. Finally, informants’ description of livestock
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ailment types was translated with the consultation of vet-
erinarians working in the study area and then translated
into veterinary terms.

Voucher specimens of the medicinal plant cited for
their ethnoveterinary services were collected and iden-
tified at least in their local names with the help of key
informants during guided field observations, following
standard botanical collection procedures. Plant voucher
specimens were collected from natural vegetation, wood-
lands, grasslands, farmlands and home-gardens during
the field walks with the help of informants and local field
assistants. Voucher specimen identification was done in
the field and later at the National Herbarium (ETH) of
Addis Ababa University (AAU) using taxonomic keys
provided in the relevant volumes of Flora of Ethiopia
and Eritrea [42-48]. The specimen identification was
confirmed by a plant taxonomic expert at AAU. The
identified voucher specimens were numbered, labelled
and deposited in the ETH. Plant scientific names were
updated according to the World Flora Online (WFO,
http://www.worldfloraonline.org) and databases such as
PubMed, Google Scholar, ScienceDirect and Springer-
Link were used for literature collection and compiled in
Zotero, then compared with the present study.

Quantitative ethnobotanical data analysis

Ethnoveterinary data were arranged and organized by
using Microsoft Excel spreadsheet software (Microsoft
Excel, 2013). Quantitatively analysed using descriptive sta-
tistic methods like percentile and frequency distribution
were used to summarize medicinal plant data based on use
reports. The raw data of ethnoveterinary medicinal spe-
cies were summarized and reported in table form with their
scientific name, family name, local name, growth form, ail-
ment treated, plant parts used, ailments, livestock types
treated, conditions of plant part used, method of prepara-
tion and application, route of administration and collection
number. The statistical test of significance was performed
using independent sample £ test on the number of medicinal
plants cited by different groups: gender (male and female),
age (young and matured), informant type (key and general
informants) and educational level (illiterate and literate). The
analysis of quantitative ethnobotanical data was conducted
using informant consensus factor (ICF), fidelity-level (FL)
and relative importance (RI) formulas as described below.

Informant consensus factor (ICF)

The informant consensus factor (ICF) values was used
to assess the homogeneity or degree of agreement of the
informants’ knowledge about medicinal plants, which
help to determine the most important livestock ailment
categories in the study area. It is calculated as follows:
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ICF = (Nur — Nt)/Nur — 1)

where n=number, and UR =use report (s), while t=plant
(s) [39, 49, 50].

Fidelity level (FL)
Fidelity level (FL) of the medicinal plants conducted
to compare and determine relative healing potential of
medicinal plants based on ailment category. It was com-
puted as follows:

FL(%) = Ip/Iu x 100

where Ip is the number of informants who independently
cited ailment category and Iu the total number of inform-
ants who reported the plants for any given ailment cat-
egory [51].

Relative importance (RI)

Relative importance (RI) of each cited medicinal plant
was calculated using a method by Bennett and Prance
[52]. RI was calculated using:

RI = NP + NCS

where NP is obtained as: number of specific ailments
treated by a given species divided by the total number of
specific ailments treated by the most multipurpose spe-
cies. NCS is the number of ailment categories treated by
a given species divided by the total number of ailment
categories treated by the most multipurpose species.
Species with RI value close to 2 are the ones with the
highest diversity of medicinal application and close to 0
least diversity of medicinal application.

Table 2 Ailments treated by ethnoveterinary medicinal plants
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Results

Major livestock diseases in the study area

A total of 37 livestock ailments have been reported by
informants, which are treated by 64 ethnoveterinary
medicinal plants. The ailments of livestock in the District
were mostly seasonal, which made the livestock suscep-
tible during seasonal transition as result of changes in
vegetation and animal fodders composition. The most
prevalent and commonly treated ailments were anthrax
with 18 species (28.13%), followed by inappetence (15
species, 23.44%), diarrhoea (13, 20.31%), rabies (12,
18.75%), bloating (11, 17.19%), blackleg and mange (10,
15.63%) each. Other important animal ailments were
treated by 3 to 7 medicinal plants as indicated in Table 2.

Taxonomic diversity ethnoveterinary medicinal plants

In this study, a total of 64 ethnoveterinary plants belong-
ing to 58 genera and 33 families were reported to treat
different livestock ailments. Of the total, the majority of
plant species (52) were native or indigenous to Ethio-
pia and a single plant species was recorded as endemic
(Kalanchoe petitiana). In addition, among total ethnovet-
erinary medicinal plants, 11 (17.19%) plant species were
introduced and five plant species (7.81%) were identified
as invasive alien species (Tables 9 and 10). The analysis
of botanical families of ethnoveterinary medicinal plants
showed that 33 plant families were involved in ethnovet-
erinary practices of Dugda District. Of the total plant
families, 65.62% of medicinal plants were contributed
by eleven plant families, where as 34.38% come from the
remaining families. Family Fabaceae was the best repre-
sented, with seven medicinal plant species, followed by
Apocynaceae, Cucurbitaceae and Solanaceae, with five

Livestock ailments Livestock type affected No. of species % of species
Anthrax Cattle 18 2813
Inappetence Cattle 15 2344
Diarrhoea Cattle 13 2031
Rabies All livestock 12 18.75
Bloat Cattle 11 17.19
Blackleg Cattle 10 15.63
Mange/Alopecia Cattle 10 15.63
Bovine ephemeral fever (BEF) Cattle 7 10.94
Colic Cattle 5 7.81
Prophylaxis against rabies Dogs and cats 5 7.81
Eye disease Cattle, goats and sheep 4 6.25
Wound Cattle, goats and sheep 4 6.25
Retained placenta Cattle, goats and sheep 4 6.25
Fattening and strengthening Cattle 3 4.69
When a cow refuses its calf Cattle 3 4.69
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species each, Malvaceae and Vitaceae, with four species
each (Fig. 2). The results from life forms of ethnoveteri-
nary medicinal plants indicated that herbs were the most
frequently utilized life forms in ethnoveterinary services
of the study area, with 21 species (32.81%), and followed
by shrubs 20 (31.25%). The other therapeutic life forms
utilized in remedy preparation were climbers 13 (20.13%)
and trees 10 (15.63%).

Plant parts used for remedy preparation

The analysis of plant parts used for ethnoveterinary
remedy preparations revealed that leaves were the most

Rest of families,
34.38%

Sapindaceae, 3.13%

Capparaceae, 3.13% /

Amaryllidaceae, 3.13%

Loranthaceae, 4.69%
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frequently used plant parts, which come from 36 spe-
cies (56.25%), followed by root (15 species, 23.44%),
whole part (8, 12.50%) and fruits (6, 9.38%). In addition,
other plant parts such as stem bark, latex, seeds, bulbs,
stem, tuber and young shoot were also sought for rem-
edy preparations in ethnoveterinary practices of the
study District, with low percent of contribution (Fig. 3).
Regarding condition of plant parts during remedy
preparations, the majority (92.19%) of remedies were
prepared from freshly harvested plant parts and a few
preparations from fresh/dry (10.94%) and dry (9.38%)
plant parts.

Fabaceae, 10.94%
Apocynaceae, 7.81%

[

Cucurbitaceae, 7.81%

Solanaceae, 7.81%

Malvaceae, 6.25%

Vitaceae, 6.25%

Asteraceae, 4.69%

Fig. 2 Distribution Ethnoveterinary medicinal plants of Dugda District in botanical families
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Fig. 3 Plant parts used for remedy preparation in Dugda District
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Modes of remedy preparation and application

The local people and traditional healers of the Dugda
District have reported several traditional methods
used in preparation and application of ethnoveteri-
nary remedies for treatment of various ailments in
livestock. Among these modes of preparation and
application, pounding and drenching (46.85%) was the
most common mode of remedy preparation and appli-
cation, followed by grinding and drenching (18.18%),
and pounding, spraying, washing and pasting (7.69%)
(Fig. 4). Pounding, best way of preparation in the area,
where plant parts as mono-preparation or poly-herbal
preparation are pounded using a wooden mortar and
pestle, then soaked in cold water to get intended vet-
erinary remedies. The majority of ethnoveterinary
remedies (84.31%) were formulated from single plant
species, but only 15.69% of the remedies were made
from poly-herbal (multi-plants) formulations, i.e. eth-
noveterinary remedies prepared from concoction of
two or more medicinal plant species (Tables 9 and 10).
For instance, poly-herbal preparation from concoction
of eight medicinal plants; roots from Cyphostemma
cyphopetalum, Withania somnifera, Cucumis ficifolius,
Foeniculum vulgare, and leaves from Dodonaea viscosa
subsp. angustifolia, Gymnanthemum amygdalinum
(Synonym: Vernonia amygdalina), Marsdenia schim-
peri, (Synonym: Dregea schimperi), and young shoots
of Croton macrostachyus. These all medicinal plant
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parts were reported to be pounded together, mixed
with cold water and salt, being effective remedy for cat-
tle ailments, namely anthrax, blackleg, LSD and bovine
ephemeral fever (BEF). In either ways, cold water was
the most frequently used solvent to extract bioactive
ingredients found in ethnoveterinary medicinal plants
of the study area. After preparation, the traditional
healers administer remedies to diseased livestock as
drenches without sieving. In addition to plant materi-
als and water, some other ingredients were also used in
formulations of remedies, these include: salt, soot/char-
coal, used petrol, kerosene, food, saliva, milk, blood,
butter/ghee, whey and skimmed milk.

On top of all, the important process in ethnoveteri-
nary medicine or ethnomedicine practice is locating
sources of medicinal plants by practitioners. In the
study area, local people and traditional healers travel in
search of fresh ethnoveterinary medicinal plants in dif-
ferent habitats/places including woodlands, parklands,
farmlands, farm margins, fence, homestead, wetlands,
riverine, on host trees for mistletoes and bought from
markets, as the need of ethnoveterinary medicines
arise. The data on sources of medicinal plants showed
that indigenous the people of the study area mostly uti-
lize wild medicinal plant resources (53 species), while a
few (11 species) medicinal plants were recorded as cul-
tivated and semi-wild, six and five medicinal plant spe-
cies, respectively.
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Fig. 4 Modes of ethnoveterinary remedy preparation and application in Dugda District
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Routes of ethnoveterinary remedy administration
Ethnoveterinary remedies for livestock in Dugda Dis-
trict were administered through different administration
routes based on encountered ailments. The dominant
administration route was oral (72.67%), followed by
dermal (12%) and nasal (7%). The remaining routes of
administration were less frequently used applications
(Fig. 5). Oral application, the most frequently applied
route of remedy administration, is practiced as drenching
herbal remedy through mouth of the diseased livestock.

In connection with this, farmers and traditional heal-
ers determine the dosage of remedies, after visual inspec-
tions of the diseased animals, on the basis of age, sex,
physical condition of the diseased animals, severity of
the disease, types of animals and pregnancy status of ani-
mals. The veterinary remedies were measured by variety
of instruments such as finger length, Can, glass, plastic
jug, coffee cup, bottle, number of drops and number of
plant heads. Although there is no standardized dose, a
wide ranges of doses were applied for treatment of live-
stock diseases, starting from single drop via left nostril
and ear of dogs and cats (prophylaxis against rabies) to
two Can (approximately two litre) to treat diseases like
anthrax, blackleg, BEF and LSD. Similarly, the adminis-
tration frequency of remedies delivered to the diseased
animals ranges from only once to until the animals recov-
ered from the disease.

Ethnoveterinary uses of medicinal plants and types

of livestock treated

Ethnoveterinary uses of medicinal plants in the study
area were analysed based on their use reports. The
most utilized medicinal plant species include: W. som-
nifera (53 use reports), Kedrostis foetidissima (43), C.
cyphopetalum (35), Gymnanthemum amygdalinum

Percentage contribution
=N
[«
1

Page 10 of 45

(35), Cucumis ficifolium (34), Calpurnia aurea (33),
Senna occidentalis (32), Phytolacca dodecandra (28),
Croton macrostachyus (28), Melia azedarach (25),
Cyphostemma pannosum (22), Dodonaea viscosa subsp.
angustifolia (22) and Foeniculum vulgare (20) (Table 3).

Ethnoveterinary medicines, prepared from afore-
mentioned and other therapeutic plant species, are
reported to be utilized for the treatment of various ail-
ments of domestic animals. The majority of ethnovet-
erinary medicinal plants (56 species, 87.50%) were used
to treat cattle, followed by goats and sheep (16, 25%), all
livestock (12, 18.75%), equines (10, 15.63%), dogs and
cats (5, 7.81%), but only single preparation (1, 1.56%)
was reported for treatment of chicken disease.

Ethnoveterinary ailment category

A total of 37 ailments of the livestock were recorded
in Dugda District. These ailments were further catego-
rized into nine ailment categories, and then, inform-
ants’ consensus factor (ICF) values were calculated for
each categories. The output of ICF values ranges from
0.69 to 0.94. The ailment category with the highest ICF
value was respiratory diseases (0.94). The other ailment
categories were external parasitic diseases (0.91), gas-
trointestinal diseases (0.88), dermatological diseases
(0.85), neurological diseases (0.83) and musculoskel-
etal diseases (0.81) (Table 4). Even though gastroin-
testinal diseases ranked at third place next to external
parasitic diseases, the ailment category was reported
to be treated by high number of medicinal plants with
informants citations (34 species, 267 citation), followed
by dermatological diseases (26, 168), and general illness
diseases (24, 89).
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Fig. 5 Routes of administration of ethnoveterinary remedy in Dugda District
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Table 3 Ethnoveterinary medicinal plants with the highest use reports
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Ethnoveterinary medicinal plants Livestock ailments treated Urs

Withania somnifera Gastrointestinal disorders (Blo, Col, Dia, Ant), Dermatological disorders (Man, LSD), Musculoskeletal disor- 53
ders (Bla) and General iliness (Eve)

Kedrostis foetidissima Gastrointestinal disorders (Blo, Dia), Dermatological disorders (Lym), External parasites (Lic), Reproductive 43
disorders (Rep) and general illness (Fat & Str, BEF)

Cyphostemma cyphopetalum Gastrointestinal disorders (Blo, Col, Ant), Dermatological disorders (LSD), Musculoskeletal disorders (Bla), 35
General illness (BEF) and Neurological disorders (Rab)

Gymnanthemum amygdalinum Gastrointestinal disorders (Dia, Blo, Col, Ant), Musculoskeletal disorders (Bla), Dermatological disorders (LSD) 35
and General illness (Evs, BEF)

Cucumis ficifolius Gastrointestinal disorders (Blo, Dia, Ant), Musculoskeletal disorders (Bla), Dermatological disorders (LSD, 34
Man) and General illness (BEF)

Calpurnia aurea External parasites (Li, Tic) and Neurological disorders (Rab) and Gastrointestinal disorders (Ant) 33

Senna occidentalis Dermatological disorders (Snbi, Snbr), Gastrointestinal disorders (Col, Dia, Ant, Blo) and General iliness (BEF) 32

Croton macrostachyus Musculoskeletal disorders (Bla), Dermatological disorders (LSD, Man), Gastrointestinal disorders (Dia, Ant, 28
Blo), Neurological disorders (Dul) and General iliness (BEF)

Phytolacca dodecandra Dermatological disorders (Riw, Act, FMD), Gastrointestinal disorders (Con), General illness (BEF), Ophthalmo- 28
logic disorders (Eyd) and Neurological disorders (Rab)

Melia azedarach Gastrointestinal disorders (Col, Blo, Dia) and General illness (Inp, Chd) 25

Dodonaea viscosa subsp. angustifolia  Musculoskeletal disorders (Bla), Dermatological disorders (LSD, Man), Gastrointestinal disorders (Ant) 22
and General illness (BEF)

Cyphostemma pannosum Dermatological disorders (Man) and General iliness (BEF, eqd) 22

Foeniculum vulgare Dermatological disorders (LSD, Man), Musculoskeletal disorders (Bla), Gastrointestinal disorders (Ant), 20
Reproductive disorders (Urr) and General illness (BEF)

Achyranthes aspera Gastrointestinal disorders (Dia), Musculoskeletal disorders (Bla), Dermatological disorders (Man) and Gen- 19
eral illness (Eqd)

Marsdenia schimperi Musculoskeletal disorders (Bla), Dermatological disorders (LSD, Man), Gastrointestinal disorders (Ant) 16
and General illness (BEF)

Calotropis procera Musculoskeletal disorders (Bla) and Dermatological disorders (War, Wou) 15

Cissus quadrangularis Gastrointestinal disorders (Ant) 15

Verbascum sinaiticum Gastrointestinal disorders (Dia, Blo, Col), Dermatological disorders (Man, Sca), Respiratory disorders (Pas), 15
Neurological disorders (Rab) and General illness (Inp)

Oreosyce africana Dermatological disorders (Man), Gastrointestinal disorders (Ant) and General illness (AHS) 14

Solanum incanum Respiratory disorders (Cou, Nad) Dermatological disorders (Riw, Mod) 13

Gastrointestinal disorders (Blo =Bloat, Col =Colic, Dia=Diarrhoea, Ant=Anthrax, Con = Constipation), Dermatological disorders (Man=Mange, LSD =Lumpy
skin disease, Lym =Lymphanagitis, Snbi = Snake bite, Snbr=Snake breathe, Riw =Ringworm, Act=Actinomycosis, FMD = Mouth and foot disease, Sca = Scabies,
War =Warts, Wou=Wounds, Mod =Mouth disease), Musculoskeletal disorders (Bla=Blackleg, Bof =Bone fracture), General illness (Eve =Evil eye, Fat & Str=Fattening
and Strengthening, BEF =Bovine ephemeral ever, Evs = Evil spirit, Inp =Inappetence, Dul =Dullness, Chd = Chicken disease, Eqd = Equine disease, AHS = African horse
sickness), External parasites (Lic =Lice, Tic=Ticks), reproductive disorders (Rep =Retained placenta, Urr=Urine retention), Neurological disorders (Rab = Rabies),
Ophthalmologic disorders (Eyd =Eye disease), Respiratory disorders (Cou=Cough, Nad =Nasal discharge, Pas = Pasteurellosis)

Medicinal plants used to treat ethnoveterinary ailment
category

Relative healing potential of main medicinal plants used
to treat each ailment category was evaluated by calculat-
ing their fidelity level (FL). Accordingly, the FL values of
the three most cited medicinal plants for the treatment
of ethnoveterinary ailment category were presented in
(Table 5). The results of FL values of medicinal plants
showed that there was high degree of agreement (>50%
FL) on selection of medicinal plants used to treat gastro-
intestinal, dermatological, reproductive, respiratory and
ophthalmologic diseases categories, while external para-
sitic and general illness categories showed low agreement
(<50% FL). For example, high fidelity-level values were

obtained for Melia azedarach (92%), Kedrostis foetidis-
sima (67.4%) and Croton macrostachyus (58.8%) to treat
gastrointestinal disease category.

Relative importance of ethnoveterinary plants

The relative importance of ethnoveterinary medicinal
plants was analysed to identify the most multipurpose
(use diversity) medicinal plants based on the number
of specific ailments and ailment categories treated by
these plants. Accordingly, 27 (42.19%) medicinal plants
were used to treat two or more specific ailment; likewise,
about 25 (39.06%) medicinal plants were utilized to man-
age two and more ailment categories. The relative impor-
tance analysis (RI) revealed that Croton macrostachyus
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Table 4 Informant consensus factor of ethnoveterinary ailment

category

Ailment category Nt % of all species Nur % of all Nur ICF
Gastrointestinal 34 5313 267 36 0.88
diseases

Neurological diseases 12 18.75 66 898 083
Musculoskeletal 14 2188 71 966 0.81
diseases

External parasitic 3 4.69 23 313 091
diseases

Dermatological 26 4063 168 2286 0.85
diseases

Reproductive diseases 6 9.38 17 231 0.69
Respiratory diseases 2 3.13 19 259 0.94
Ophthalmologic 4 6.25 15 204 0.79
diseases

General illness 24 3750 89 204 0.74

Nt: Number of plants (s) mentioned for the treatment of these particular disease
groups, Nur: Number of times a particular category of diseases is cited, ICF:
informant consensus factor
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had highest diversity of uses (2), followed by Kedrostis
foetidissima, Withania somnifera, Phytolacca dodecandra
and Senna occidentalis (Table 5). Interestingly, the major-
ity of reported medicinal plants were used as gastrointes-
tinal agents (53.13%), followed by dermatological agents
(43.10%), general illness agents (40.63%), musculoskel-
etal agents (21.88%) and neurological agents (18.75%)
(Table 6).

Distribution of ethnoveterinary medicinal plant
knowledge

The statistical test of significance was performed using
independent sample ¢ test on the number of medici-
nal plants cited by informant groups in the study Dis-
trict. The result of independent sample ¢ test revealed
that there was significance difference (P<0.05) between
key and general informants on the number of medicinal
plant species. Similarly, there was significance differ-
ence (P<0.05) between the two age groups; young group

Table 5 Fidelity-level value of top three medicinal plants commonly reported against ethnoveterinary ailment category

Ethnoveterinary ailment category Ethnoveterinary medicinal plants Ip lu FL Value %
Gastrointestinal diseases Kedrostis foetidissima 29 43 674
Melia azedarach 23 25 920
Croton macrostachyus 20 34 588
Neurological diseases Phytolacca dodecandra 16 28 57.1
Cyphostemma cyphopetalum 13 35 37.1
Datura stramonium 8 10 80.0
Musculoskeletal diseases Calotropis procera 15 15 100
Balanites aegyptiaca 8 1 727
Withania somnifera 7 53 132
External parasitic diseases Calpurnia aurea 18 33 54.5
Withania somnifera 3 53 5.7
Kedrostis foetidissima 3 43 7.0
Dermatological diseases Cyphostemma pannosum 19 22 86.4
Achyranthes aspera 12 19 63.2
Kalanchoe petitiana 11 11 100
Reproductive diseases Grewia ferruginea 5 5 100
Pappea capensis 5 5 100
Searsia natalensis 3 5 60.0
Respiratory diseases Solanum incanum 11 13 84.6
Nicotiana tabacum 8 8 100
Ophthalmologic diseases Capparis fascicularis 5 5 100
Verbena officinalis 4 4 100
Gossypium hirsutum 3 3 100
General illness Withania somnifera 13 53 24.5
Gymnanthemum amygdalinum 7 35 200
Cucumis ficifolius 6 34 17.6

Ip: number of informants who independently cited ailment category; lu: total number of informants who reported the plants for any given ailment category; FL:

fidelity level
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Table 6 Relative importance of ethnoveterinary medicinal plants in Dugda District

Plant species NSA NAC NP NCS Rl value %
Croton macrostachyus 8 5 1 1 2 100
Kedrostis foetidissima 7 5 0.875 1 1.875 93.75
Withania somnifera 8 4 1 0.8 1.8 90
Phytolacca dodecandra 6 5 0.75 1 1.75 87.5
Senna occidentalis 7 4 0.875 0.8 1.675 836
Foeniculum vulgare 5 5 0.625 1 1.625 81.25
Gymnanthemum amygdalinum 6 4 0.75 0.8 1.55 775
Cucumis ficifolius 6 4 0.75 08 1.55 775
Cyphostemma cyphopetalum 6 3 0.75 0.6 1.35 67.5
Marsdenia schimperi 4 4 0.5 0.8 13 65
Dodonaea viscosa subsp. angustifolia 4 4 0.5 0.8 13 65
Calpurnia aurea 5 3 0.625 0.6 1.225 61.25
Melia azedarach 5 3 0.625 0.6 1.225 61.25
Aloe trichosantha 4 3 0.5 0.6 1.1 55
Verbascum sinaiticum 5 2 0.625 04 1.025 51.25

NSA =number of specific ailments; NAC=number of ailment categories; NP =NSA treated by a given species divided by the total NSA treated by the most
multipurpose species. NCS=NAC treated by a given species divided by the total NAC treated by the most multipurpose species, Rl =Relative importance value

(20-39 years) and matured group (40—87 years) inform-
ants. Significance difference (P<0.05) was also obtained
between illiterate and literate informants on the number
of medicinal plant species mentioned. However, there
was no significance difference (P>0.05) in the number of
medicinal plants reported by male and female informants
(Table 7).

Discussion

Livestock ailments and diversity of ethnoveterinary
medicinal plants

In Dugda District, similar to other part of Ethiopia, live-
stock is an important and integral wealth of indigenous
people, where livestock provide cash income and foods,
means of transportation, draught power, wealth accumu-
lation (Kila lixu), socio-cultural values as gift upon mar-
riage (Gabra/Biti and Tirma/Gegab), in religious practices

(Fala), Gada system (Butta qalu) and other cultural events.
However, livestock populations, particularly cattle are fre-
quently affected by livestock ailments including anthrax,
inappetence, diarrhoea, rabies, blackleg and mange, which
deteriorate health and productivity. These ailments are
also among the top prevalent livestock ailment in the study
District, which are also among the commonly encountered
ailments throughout the country and commonly reported
to be treated by herbal medications [14, 21]. Similar eth-
noveterinary inventories conducted elsewhere in Ethiopia
also showed the prevalence of anthrax, inappetence, diar-
rhoea, rabies, blackleg and mange, including researches by
Yineger et al. [16] at Bale Mountains National Park, Giday
and Teklehaymanot [18] in Afar people of Ada’ar Dis-
trict, Kidane et al. [15] in Maale and Ari ethnic communi-
ties, Lulekal et al. [19] for people of Ankober District, and
Assefa and Bahiru [29] at Abergelle, Sekota and Lalibela

Table 7 Statistical test of significance among different informant groups based on number of reported medicinal plants by

informants in Dugda District

Parameters used Informant groups N NMP reported Mean SD t value** P value

Informant category General informant 288 593 2.059 1.767 —9.962 0.000*
Key informant 90 413 4.589 2.198

Gender Male 250 678 2712 2.061 0.608 0.544
Female 128 328 2.563 2.357

Age Young group (20-39 yrs) 131 210 1.603 1429 —847 0.000*
Matured group (40-87 yrs) 247 796 3227 2276

Educational level llliterate 257 775 3016 2262 5.258 0.000%
Literate 121 213 1.909 1.718

*Significant difference (p <0.05); ** t(0.05) (two tailed), df=376, N=Number of respondents, NMP = Number of medicinal plants, SD = Standard Deviation, yrs =years
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districts. Although the outbreak and prevalence of live-
stock diseases varies among the areas due to climatic dif-
ferences, the comparison showed similar disease-causing
factors, wide prevalence and serious economic impact of
these diseases in the country, beside a nearly similar live-
stock’s management system throughout the country.

Most importantly, a good number of ethnoveterinary
medicinal plants (64) are reported to be used in manage-
ment of livestock ailments in Dugda District, pertinent to
availability, cultural acceptability, affordability and efficacy
to treat livestock [2]. This is supported by the argument of
Van der Merwe et al. [2] who stated that the indications
for ethnoveterinary medicines in livestock are similar in
different areas, but the ethnoveterinary medicinal plants
used are usually different, based on locally available plant
populations. In general, indigenous and local people of a
given area developed an indigenous and local knowledge
system that best fits to select and use diverse curative
medicinal plants to treat frequently occurring livestock
diseases [19] and less severe diseases and or injuries [53].

Interestingly, the use of herbal remedies to treat live-
stock ailments is still alive in the Dugda District. The result
showed that in the District, farmers and traditional healers
are rich in ethnoveterinary knowledge and utilize medici-
nal plants to treat livestock ailments. This may be related
to the inhabitants’ strong relationship with livestock, its
location between Arsi and Gurage Highlands. It could be
also attributed to familiarity of local people to ethnovet-
erinary remedies, which make them feel safe in using tra-
ditional remedies. In addition, movement with livestock in
search of grazing land (Godansa) and Gada grade celebra-
tions (Chaffe Godansa), where they fetch law governing
everything including livestock, human being and natural
resources. Such activities might have helped them to keep
the traditional livestock healing culture and share among
themselves and beyond. And the presence of medicinal
plants (64) indicated the potential of the District as an
ethnoveterinary resource pool, despite the high rate of
degraded habitats that continued for so long, its semi-arid
nature and drought prone. Similar ethnoveterinary studies
elsewhere in Ethiopia also reported comparable number
of medicinal plants, to mention a few, 43 medicinal plants
[17]; 46 [15]; 49 [18]; 51 [19]; and 53 [29]. Some of the stud-
ies documented higher number of ethnoveterinary medici-
nal plants than the current results, such as by Yineger et al.
[16] (74 species), Yigezu et al. [33] (74) and Dinbiso et al.
[54] (103), at Bale Mountains National Park, four districts
of Jima Zone and Dawuro Zone of Ethiopia, respectively.
Thus, the present and early ethnoveterinary inventories
showed the importance of medicinal plants in management
of different livestock ailments, particularly, in areas where
modern veterinary services are absent, expensive, inacces-
sible and scanty [15]. This could be also related to poverty,
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the availability of medicinal plants, better accessibility and
low cost of herbal medications. However, ethnoveterinary
practices are vary from place to place and that is related to
the diverse culture and tradition of the people as well as the
vegetation type of a particular area [15].

The analysis of botanical families of ethnoveterinary
plants revealed that Fabaceae, Apocynaceae, Cucurbi-
taceae, Solanaceae, Malvaceae and Vitaceae families are
the dominant families in ethnoveterinary medication sys-
tems of Dugda District. This finding is in line with other
similar ethnoveterinary studies conducted elsewhere in
Ethiopia [15, 18, 19, 27, 29, 31, 33], where these families
were reported as important in their respective ethnovet-
erinary services. The greater number of species in these
families could be attributed to their wide distribution and
abundance in the Acacia wooded grassland of the Rift
Valley (ACB/RV) vegetation, the study area in particu-
lar. The member species of these families have developed
drought-resistant mechanisms to dwell in semi-arid dry
land of Great Rift Valley of Ethiopia. Besides, Fabaceae,
Cucurbitaceae, Solanaceae and Apocynaceae families are
also among the top 25 families of vascular plants of Ethi-
opian flora area [55] and most frequently utilized plant
families to treat livestock ailments in the country [21].
Thus, the preference of members of these families could
be related to availability in close vicinity, presence of bio-
active ingredients in member of these families and long-
term familiarity with these herbal materials [56].

In the study area, various types of medicinal plants’ life
forms are employed, among which herbs accounted the
highest share, followed by shrubs. The dominance of her-
baceous species could be related to their rapid grow dur-
ing bimodal rainy seasons of the area, availability around
homestead and ease of collection. As described in Giday
and Teklehaymanot [18], shrubby species are also bet-
ter adapted to arid conditions as compared to plants of
other life forms, which made them abundant and available
in such areas for farmers and pastoralists in need. Fre-
quent use of herbs in ethnoveterinary medications were
reported in ethnoveterinary studies investigated in dif-
ferent part of Ethiopia [15, 16, 32, 54, 57], similarly others
recorded shrubs as important herbal medications [18, 19,
27, 28]. In contrast to present finding, tree species consti-
tuted the largest share in other ethnoveterinary studies
[22, 29, 33]. This similarity and variation in utilization of
life forms of ethnoveterinary plants in different communi-
ties could be attributed to agro-ecological settings, indige-
nous knowledge exchange and independent development
of indigenous knowledge in their respective communities.

Plant parts used for remedy preparation
The other important attributes of ethnoveterinary
plants analysed were plant parts used for preparation
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of veterinary remedies. The study revealed that leaves
are the most sought plant part for remedies prepa-
ration followed by roots. This collection of leaves as
major ethnoveterinary treatments could be related to
high phytochemical constituents, ease of collection and
preparation of remedies, and readily availability in time
of need. In agreement with current result, leaves have
been reported as commonly utilized plant parts in eth-
noveterinary medical systems of different ethnic groups
of Ethiopia [15, 18, 22, 28, 31, 33, 54, 58] and elsewhere
in the world [25, 59-63]. These findings differ from the
results of Yineger et al. [16] who reported frequent use of
roots in ethnoveterinary medical system of communities
living around Bale Mountains National Park of Ethiopia.
Interestingly, use of leaves as a single remedy or concoc-
tion with other parts in the study area is important for
sustainable utilization of medicinal resources, because
leaves are renewable resources of medicinal plants in
contrary to the roots. Several studies [18, 59] indicated
that gathering leaves are recommendable, as its collection
does not result the death of the entire plant. However,
conservation issues have been raised by other studies [19,
63], due to ethnobotanical collection of roots and whole
parts, which may be destructive and unsustainable, as
harvesting of roots may increase the risk of the medicinal
plants extinction.

Ethnoveterinary remedy of Dugda District is largely
prepared from freshly harvested plant parts. Preference
of freshly made remedies could be attributed to attaining
volatile essential oils and secondary metabolites, which
are important to fight disease-causing agents in livestock
with high efficacy and curative power, these bioactive
ingredients will escape or be degraded upon drying. In
line with this, traditions of using ethnoveterinary rem-
edies prepared from fresh plant materials were widely
observed in different cultural communities of Ethio-
pia, for instance, in ethnoveterinary medication of Afar
people of Ada’ar District [18], Ankober District [19] and
Mojana District [27].

Methods of remedy preparation and routes of application
In remedy preparation, local people and traditional
healers strictly follow ways needed to get the intended
livestock remedies. The current findings showed that
pounding is the most common mode of ethnoveterinary
remedies preparation, and closely followed by grinding.
According to Gakuubi and Wanzala [73], modes of rec-
ipe preparation largely depended on the type of targeted
medicinal plant, parts of plants employed, type of disease
and the livestock types being treated. And also it could be
related to long-term experiences of traditional healers on
modes of remedy preparation and application with best
preforming ethnoveterinary regimens [19].
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Furthermore, local communities also took into con-
sideration the number of medicinal plants involved
while preparing herbal remedies based on ailments and
livestock types. In this particular study, large portion of
livestock remedies are formulated from single medicinal
plants. The use of single plant species for the majority of
ethnoveterinary recipes were also common in different
cultural groups of Ethiopia [15, 18, 19, 31, 54] and other
countries [3, 60, 62, 64—66]. As Grade et al. [66] stated,
the mono-preparations of veterinary remedies could be
related to confidence, experiences and deep ethnovet-
erinary knowledge of farmers and traditional healers to
select only one specific remedy. In contrast, the domi-
nance of poly-herbal preparations were also documented
in other ethno-lingual communities, such as at Bale
Mountains National Park [16]; four Districts of Jimma
Zone of Ethiopia [33]; and in Buuri district of Kenya
[63]. These authors argue that concoction of two or more
plants would increase synergistic effects (effectiveness),
neutralize toxicity effects and/or bitterness, palatability
and ease of application of ethnoveterinary remedies. Fur-
thermore, the use of ethnoveterinary medicinal plants is
also shaped by familiarity of local communities with their
environs, vegetation types, seasonality and ease of avail-
ability of herbal material in that particular area [56].

Regarding solvents used in livestock remedy prepa-
rations, cold water was the most principal solvent for
remedy extraction. Similar observations were also made
by ethnoveterinary studies in Ethiopia [19, 28, 31, 33,
54] and in pastoral Karamoja of Uganda [66], where
cold water was preferred as best and effective solvent in
extraction of active ingredient found in medicinal plant
used in management of livestock diseases. However,
other findings elsewhere in the world [59, 61, 67, 68]
revealed that ethnoformulation of decoctions in boiling
water was the prominent methods of ethnoveterinary
recipes preparation. Maphosa and Masika [23] further
explained that boiling plant material in water for a long
time to form a decoctions may promote extraction of
water soluble polar compounds or it could detoxify
harmful substances, but the method is generalized one
and less carefully selected plant parts are used [67]. In
addition to herbal materials and water, non-plant materi-
als such as salts, milk, butter, etc. are also used as impor-
tant ingredients in ethnoveterinary system of the study
area. These substances enhance ethnoveterinary rem-
edies to be dissolved, improve its palatability and medici-
nal properties and as a vehicle system, during intake or
topical application of remedies. Incorporating non-plant
material in ethnoveterinary medicine preparation is not
exceptional to the study area, while it is common prac-
tices in different ethno-lingual communities of Ethiopia
[18, 33] and other parts of the world [62, 63, 65, 66]. In
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the study area, some special mode of remedy preparation
and application was also observed, for example, simple
surgical method on dewlap of oxen with swollen hump,
where traditional healer slice root of Kalanchoe petitiana
tie with string, then insert into dewlap to drawdown pus
accumulated in hump.

In addition, non-plant veterinary remedies have also
been documented in the study area, which are used to
treat livestock ailments, these include: mixture of char-
coal, burned petrol and water (for bloating), burned
petrol (for wound), ash (for wound, bone fracture or
dislocation), limestone (for emaciation and ectopara-
sites), salt (for eye disease), urine (for bloating), edible oil
(bloating), honey (for gastrointestinal disorders), dough
and whey (emaciation), faeces (for wound), cattle skin
(for FMD), muck (smoking for BEF), sacrifice of black
female sheep or goat (for evil spirit or evil eye), spleen
(for anthrax) and hot iron (for blackleg and abscess).
Non-plant ethnoveterinary remedies were also recorded
by similar ethnoveterinary inventories conducted else-
where in the world [13, 26, 65, 68, 69]. These uses of
non-plant remedies for the management of livestock ail-
ments could be better alternative for conservation of wild
medicinal plants that are already under great threats.

As regards to sources of medicinal plants, the majority of
therapeutic plants were collected from the wild. The domi-
nance of wild medicinal plants in ethnoveterinary medi-
cines could be related to the perceptions of indigenous
people that wild plants are more potent than cultivated
plants [26]. In conservation point of view, the predomi-
nance of wild sources point out presence of high impact
on wild ethnoveterinary medicinal plants of the area due
to ethnoveterinary collections [16, 19] and little practices
of medicinal plant cultivation, which in long term dimin-
ish these vital plant resources. Ethnobotanical collection
of medicinal plants from wild habitats for their roots put
some plants under great pressure, like Withania somnifera,
Phytolacca dodecandra, Cucumis ficifolius, Cyphostemma
pannosum and Gomphocarpus fruticosus, as these plants
are rarely found in the study area. Similarly, dependency
of indigenous people on wild medicinal plant for their eth-
noveterinary practices has been widely recorded by vari-
ous ethnoveterinary studies in Ethiopia [15, 16, 18, 19, 49,
54] and elsewhere in the world [26, 62, 68]. As alternative
to wild sources, studies advocated cultivation and conser-
vation of medicinal plants as better strategy for livestock
health and food security, overall socio-economic develop-
ment of rural poor populations [54].

Oral routes administration of remedies in the form
of drenching are the most frequent route of application
used to treat livestock ailments. This could be related to
prevalence of diseases affecting internal organs, where
this route assists rapid physiological reaction with
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the intended disease-causing pathogens and increas-
ing effectiveness of the medicines. Concur with present
study, bulk of ethnobotanical studies have recorded oral
application as prominent route in Ethiopia and other
parts of the world [18, 29, 33, 54, 59, 61, 65]. The cur-
rent findings are in different to those obtained by Yirga
et al. [70], who found dermal application as commonly
used route of administration in ethnoveterinary medi-
cations of Seharti-Samre district, Northern Ethiopia. As
the case in the present study, lack of standardized dos-
age for ethnoveterinary regimens were also documented
in ethnoveterinary practices of different ethno-lingual
communities elsewhere in the world [18, 19, 60, 71, 72],
the situation that made veterinarians hesitate to use eth-
noveterinary medicines.

Widely used medicinal plants and types of livestock
treated
The use reports analysis showed that some ethnovet-
erinary medicinal plants are most widely used in eth-
noveterinary services than others in the study area. As
a result, Withania somnifera, Kedrostis foetidissima,
Cyphostemma cyphopetalum, Gymnanthemum amyg-
dalinum, Calpurnia aurea, Cucumis ficifolius, Senna
occidentalis, Phytolacca dodecandra and Croton mac-
rostachyus are among the wildly used medicinal plants
in the study District. According to Aziz et al. [56], wide
acceptance of certain medicinal plants in ethnoveteri-
nary medicines may be due to their efficient activity, large
availability in the area and long history of use in tradi-
tional medicine, the situations that make them more fea-
sible to use than plants that are difficult to harvest. On
the other hand, the most frequently mentioned medicinal
plants, it does not always mean they are more effective to
treat ailments than less frequently cited medicinal plants.
Because some ethnoveterinary knowledge of medicinal
plants are common and shared while others are more
localized and specific to certain communities, family
lines and even individuals [7]. That means, medicinal
plants with low use reports may be found in custodies of a
few specialist traditional healers [7], for that matter such
medicinal plants need future attentions. In this particular
study, for example, ethnoveterinary knowledge related to
medicinal plants used to treat rabies are very secret, held
by a few individuals in the community. In addition, low
use reports of medicinal plants also indicate indigenous
knowledge associated with them are under risk to be lost.
The majority of ethnoveterinary plants are employed
for the treatment of cattle ailments, while a few medici-
nal plants are used to treat goats and sheep, all livestock,
equines, dogs, cats and poultry. This could be attributed
to high prevalence of cattle ailments and cattle domi-
nance in number in the study area and/or very strong
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cultural and economic attachments between cattle and
indigenous people. Similar observations were made in
other socio-cultural groups of Ethiopia, for examples,
most ethnoveterinary remedies used to treat cattle in
Ada’ar District of Afar region [18]; Ankober District of
Ambhara region [19]; and Dawuro Zone [54] of Ethiopia,
which indicate better alternative to improve the welfare
of cattle in the country. However, in ethnoveterinary
practices of Abergelle, Sekota and Lalibela districts of
Ambhara region of Ethiopia, most veterinary recipes were
being used to manage all domestic animals [29]. Such
ethnoveterinary practices might be related to presence of
fair ethnoveterinary knowledge associated with all live-
stock types and other domestic animals for management
of their respective ailments, as compared to areas with
high tendency to veterinary remedies used to treat cattle
diseases.

Ethnoveterinary ailment category and fidelity level

of medicinal plants

The informants’ consensus factor (ICF) for each ailment
category is found between the ranges of (0.69-0.94). The
results indicated that there is a well-defined selection cri-
terion in the study community and informants have great
agreement on indigenous and local knowledge of eth-
noveterinary plants and practices [73]. It also determines
the cultural consistency of the selection of a set of medic-
inal plants used in the treatment of a certain illness cate-
gory [39]. The highest ICF values indicate high incidence
of the disease category in the area. As well as, medicinal
plants used to treat ailment categories are probably with
high potency and important to select potential candidate
medicinal plants for phytochemical and pharmacological
research.

Furthermore, gastrointestinal diseases are reported to
be treated by large number of medicinal plants as well as
with high number of citations. Dermatological diseases
are also treated by good number of therapeutic plants.
This might be due to high prevalence of these disease cat-
egories in the study area. It also indicated that local peo-
ple share the knowledge of the most important medicinal
plants to treat the most frequently encountered livestock
ailments in the area. Similar ethnoveterinary survey car-
ried out in Ankober District of Ethiopia also recorded
gastrointestinal, ecto- and endo-parasitic and dermato-
logical as major and prevalent ailment categories of the
area [19]. Berhanu et al. [57], similarly, reported that
gastrointestinal, dermatological and febrile disorders are
ailment categories with high frequency in Ambo District
of Ethiopia. In addition, as botanical surveys in different
part of the world indicate gastrointestinal disorders are
the most frequently reported and prevalent ailment cat-
egory throughout the world [56, 59, 64, 65, 73].
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Medicinal plants with high fidelity-level value (>50%)
in each ailment category showed that these plants are
abundantly found in the area and frequently used by local
communities in the treatment of livestock ailments. As
explained in Friedman et al. [74], if FL >50%, then there
is high degree of consensus around the use of this species
for treatment of that particular ailment category, which
makes plant appropriate candidate to treat this type of
disease. It also shows relatively high healing potential
of the species for treating ailments under the respec-
tive ailment categories and good candidate for further
pharmacological studies [75]. However, some medicinal
plants including Cyphostemma cyphopetalum, Withania
somnifera, Gymnanthemum amygdalina and Cucumis
ficifolius had low FL values in their respective disease
categories. The low FL values show the local inhabitants
disagree on use of medicinal plants to treat particular ail-
ment categories, it could be due their multipurpose in
ethnoveterinary medicine formulation.

Relative importance of ethnoveterinary plants

In Dugda District, 27 (42.19%) medicinal plants were
reported to be multipurpose species with diversity of
remedies ranges (2—8 remedies). In this regard, the most
multipurpose medicinal plant species in the study area
were Croton macrostachyus, Kedrostis foetidissima, With-
ania somnifera, Senna occidentalis and Gymnanthemum
amygdalinum. For instance, C. macrostachyus was used
to treat eight specific ailments and five disease categories
including gastrointestinal, dermatological, musculoskel-
etal, neurological and general illness. Similar observation
was made by Dinbiso et al. [54] and Lulekal et al. [19] in
Dawuro Zone and Ankober District of Ethiopia, where
C. macrostachyus is used for treatment of multiple vet-
erinary ailments, 10 and 8 ailments, respectively. Mul-
tipurpose of W. somnifera and G. amygdalinum are also
documented in ethnoveterinary practices of four District
of Jimma zone of Ethiopia [33]. Similarly, S. occidentalis
is also a multipurpose species in other part of Africa [66,
76]. According to Giday and Teklehaymanot [18], medici-
nal plants with high relative importance (RI) indicate
their relative abundance in that particular area. Further-
more, these plants are the most widely utilized ethnovet-
erinary medicinal plants in Ethiopian ethnoveterinary
medicines [15, 19, 28, 29, 32]. Multipurpose of these
medicinal plants could be attributed to their phytochemi-
cal constituents with wide spectrum bioactivity against
wide range of ailments. Of the nine ailment categories,
gastrointestinal ailments were reported to be treated by
high number of medicinal plants, and closely followed by
dermatological and general illness. In support of these
results, Bennett and Prance [52] explained that gastro-
intestinal, skin and respiratory remedies are the most
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frequently reported types of medicines throughout the
world.

Distribution of ethnoveterinary medicinal plant
knowledge

In the present study, the comparison of ethnoveterinary
medicinal plant knowledge showed significant differ-
ence, where key informants cited more medicinal plants
than general informants. This could be attributed to the
secret practice and transfer of ethnoveterinary knowl-
edge along the family line, to safeguard their benefits
from the knowledge and fear of loses of healing power
of plant when disclosed. And it could be also related to
long-term experience of key informants in using medici-
nal plants to treat livestock ailments. These findings in
line with previous ethnoveterinary researches in Ethiopia
[27, 28] that showed significant difference between key
and general informants in ethnoveterinary plant knowl-
edge. There was no significant difference observed in
medicinal plant mentioned by male and female inform-
ants. A similar observations were made in another eth-
noveterinary inventories in Ethiopia [27, 54] and differ
from that of Asfaw et al. [28]. The comparison of medici-
nal plants cited by the two age groups (20-39 years and
40-87 years) showed significance difference. This indi-
cates matured groups are more knowledgeable than
young groups in using medicinal plants for veterinary
uses, which was also reported from the early work [19],
but dissimilar with that of [54]. It might be related to high
experience of elders, close connection to natural ecosys-
tem and livestock, faith on medicinal plant healing power
and also knowledge gaps between generations. Similarly,
the number of medicinal plants cited by illiterate and
literate informants showed significant difference. This
disparity could be attributed to the reliance of illiterate
communities on medicinal plants to manage livestock ail-
ments, while educated people prefer other options mostly
modern drugs. It might be also related to poor connec-
tion of educated people with the traditional societies and
natural ecosystems. Similar finding has been reported in
ethnobotanical researches elsewhere in Ethiopia [19, 27].
In conclusion, ethnoveterinary medicinal plants knowl-
edge is being threatened by globalization, expansion of
modern education and ways of the knowledge transfer.

Importance of the current study in animal health and food

security

Animal health is the important concern of ethnovet-
erinary study, because livestock are one of the pillar on
which the livelihood of the communities rests. In the
study area, the most prevalent ailments are anthrax, inap-
petence, diarrhoea, rabies, bloating, blackleg and mange.
The aforementioned ailments are also the commonly
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encountered livestock ailments elsewhere in Ethiopia,
which can cause substantial losses in livestock and lower
productivity [14, 21]. The people in the study District
and majority of livestock raisers elsewhere in Ethiopia
have limited access to modern animal health services to
deal with the encountered livestock ailments [77]. This is
because local communities are geographically far from
the sites of veterinary stations and those that are closer
to the sites may not afford the fees for services. In such
areas, farmers and pastoralists partly or solely depend
on ethnoveterinary medicinal plants to sustain animal
health. As described by Silva et al. [78], local people
intentional or unintentional use therapeutic plants as eth-
noveterinary medicine for food-producing animals that
could improve the well-being and quality of derived-food
products. This makes ethnoveterinary medicines a good
alternative to modern drugs that used to manage live-
stock health in general and food-producing animals, in
particular [78]. Particularly, its significance is paramount
in arid and semi-arid areas, as livestock provide major
food security in times of crop failure [10]. Because live-
stock tend to be more resilient than crops when disasters
such as drought and floods strike [79]. Thus, ethnoveteri-
nary medicinal plants could play a vital role in such areas
to improve livestock health, which in turn used to ensure
household food security and income generation options,
and contribute to national livestock economy. Moreover,
medicinal plants has the potential to improve the eco-
nomic status of local communities and in alleviating pov-
erty through marketing and long-term use [54].

When using ethnoveterinary medicine, we have to be
curious about its dosage, since dosage is a determining
factor, in small quantities as medicinal and large amounts
may leads to toxicity or lethal to animals. In study area,
some reported ethnoveterinary medicinal plants are
with toxic potential (e.g. Croton macrostachyus, Melia
azedarach, Xanthium spinosum, Calotropis procera,
Datura stramonium and Phytolacca dodecandra). The
ethnoveterinary practices of these medicinal plants could
be poison due to substance accumulation (residues) or
overdose [78]. The ethnoveterinary practices of toxic
plants can be harmful to livestock, risky to human health
(a concern on food safety) and may lead to harmful eco-
nomic consequences [78]. Therefore, as stated by Silva
et al. [78], shortcomings of ethnoveterinary practices are
toxicity/inefficacy and lack of standardization that should
be validated through pharmacological properties studies
with toxicity investigations.

Furthermore, some prevalent livestock ailments in the
study area are zoonotic diseases (anthrax and rabies),
which are treated by medicinal plants. Anthrax and
rabies are among the five prioritized zoonotic diseases
that Ethiopia has committed to control, using a One
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Health approach [10]. Thus, current findings also offer
crucial insight for One Health approach in controlling
zoonotic diseases in Ethiopia and beyond and also illus-
trate the importance of ethnoveterinary medicinal plants
in both livestock and human health problems.

Comparison with previous studies in Ethiopia

Comparison of current study with the ethnoveteri-
nary studies in Ethiopia showed that 56 medicinal
plants are documented in various similar studies in the
country to treat different livestock ailments. The most
frequently documented medicinal plants include Achy-
ranthes aspera, Calpurnia aurea, Croton macrostachyus,
Cucumis ficifolius, Datura stramonium, Phytolacca dode-
candra, Solanum incanum, Verbascum sinaiticum and
Gymnanthemum amygdalinum (Table 8). Tihahu et al.
[21] also reported the frequent utilization of these eth-
noveterinary medicinal plants in the country. According
to Lulekal et al. [19], similarity in use of ethnoveteri-
nary medicinal plants in different communities could be
attributed to cross-cultural exchange of indigenous
knowledge among different ethnic groups, within similar
ethnic group and also availability of the species in use in
those areas. This could be also related to similarity in cli-
matic and weather conditions, geographical location and
communities’ faith on medicinal plants healing power
[21]. In addition, their frequent utilization might be coin-
cide with the presence of bioactive ingredients against
livestock ailments [21], as evidenced in various phar-
macological studies and shown promising antimicrobial
activities [80].

Some reported medicinal plants are also widely used as
ethnoveterinary medications in different countries of the
world too [26, 59-61, 64, 65, 67, 68, 76, 81—85]. Just to
mention a few Allium sativum, Melia azedarach, Calotro-
pis procera, Cissus quadrangularis, Foeniculum vulgare,
Nicotiana tabacum, Opuntia ficus-indica and Witha-
nia somnifera. This similarity could be due to mixing of
cultural knowledge through globalization, substitution
of native species for exotic, naturalization of exotic spe-
cies, cosmopolitan nature of species in use and its asso-
ciated knowledge [60]. The substitution of native species
by exotic ones have tremendous effects on the survival of
native species and the knowledge associated with them,
which could be lost forever, thus it needs research into
documentation of information about neglected native
plants and their uses [60]. Perhaps, documentation of
traditional knowledge of native or exotic ethnoveterinary
medicinal plant species is crucial as they help in provid-
ing herbal materials for the discovery of new low-cost
drugs that are environmentally friendly and conservation
of biodiversity [19].
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In this study, eight ethnoveterinary medicinal plants
were reported for the first time in treatment of livestock
ailments. These medicinal plants include Capparis fas-
cicularis for treatment of eye, Desmidorchis retrospiciens
for constipation, Dombeya torrida for mange, diarrhoea
and colic. Erianthemum dregei and Loranthella schim-
peri for muscle stiffness/ataxia and inappetence, Oreosyce
africana for anthrax and equine diseases. Pappea capen-
sis for treatment of new born rejection (poor mothering)
in cattle and Persicaria decipiens is used to treat ema-
ciation and remove retained placenta. Thus, these plants
need to be studied for their phytochemical constituents
and biological activities, which could be important com-
ponents in future veterinary pharmaceuticals.

Some new ethnoveterinary uses of medicinal plants
are also recorded in the study area. For instance, tradi-
tional remedy prepared by concoction of four medicinal
plants including Phytolacca dodecandra (leaves), Calpur-
nia aurea (seed), Cyphostemma cyphopetalum (root) and
Verbascum sinaiticum, then mixed with milk or blood
and given to dogs, one drop to their left nostril and ear,
which is used for prophylaxis against rabies. In some
sites, the remedy also formulated from grounded seeds of
C. aurea mixed with milk or blood, then given to dogs
following the same procedure. According to local people
and traditional healers, the remedy is used as traditional
vaccine against rabies. The remedy is given to the healthy
dog to prevent rabies, which serve at least for one year. As
rabies is one of deadly disease in Ethiopia and elsewhere
in the world, such medicinal indications are important
for its prevention and need further investigations.

Conservation status, threats to ethnoveterinary plants

and indigenous knowledge

The conservation status of reported ethnoveterinary
medicinal plants were checked on the International
Union for Conservation of Nature (IUCN) Red List.
According to the IUCN Red List, 20 (31.25%) reported
ethnoveterinary medicinal plants are documented in dif-
ferent conservation status, which includes 18 (28.125%)
species that are least concern (LC), 2 species that are
vulnerable (VU) and data deficient (DD). The remain-
ing 44 medicinal plants are not documented/classified
on the IUCN Red List, this might indicates their conser-
vation status not assessed or they have least threats to
conservation.

In the study area, the major threats and challenge to
medicinal flora are anthropogenic disturbances and eco-
logical degradation as elsewhere in Ethiopia [77], these
include expansion of farmlands, overgrazing, deforestation
and soil erosion. Most natural land areas have encroached
by inhabitants and converted to agricultural lands mainly
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into mono-cropping system that led to decline in the mul-
tipurpose and medicinal plants in the District. Medicinal
plants are also highly affected by overgrazing as large live-
stock population are freely grazing in Acacia woodland,
wooded grassland and wetlands, by reducing their regen-
eration ability. The other important threats are cutting
trees for various purposes (firewood, charcoal and con-
struction), urbanization, infrastructure construction and
mineral mining. The lack of conservation practices in cul-
tivating of medicinal plants and harvesting from the wild
have also led to deterioration of medicinal resources. Simi-
larly, ethnoveterinary knowledge associated with medici-
nal plants are also being threatened by aforementioned
threats coupled with acculturation, weakening of social
structures, secrecy, verbal modes of knowledge transfer
and difficulty in understanding the knowledge. Nowadays,
application of ethnoveterinary knowledge has decreased in
the study area due to increase of modern drugs and edu-
cation, weak interaction of young generation with tradi-
tional societies and natural environments. Therefore, to
sustain and conserve ethnoveterinary medicinal plants and
associated indigenous knowledge, it need revitalization of
traditional institution like Gada system for biodiversity
conservation, which prohibit cutting of respected plants in
Gada practicing areas (Arda Jila/Malka) and sacred place
in the study area. Furthermore, awareness creation among
local inhabitants, women and young generation about eth-
noveterinary medicinal plant knowledge. And developing
medicinal plants utilization strategies, integration into
modern livestock health care and promulgation policies in
coordination with various stakeholders [21, 77].

Conclusions

The study revealed that the people of Dugda District are
endowed with rich ethnoveterinary knowledge, practices
and medicinal plants. As a result, a total of 64 medici-
nal plants were identified and documented along with
their detailed veterinary uses and to be used to treat a
wide ranges of livestock ailments. Anthrax, inappetence
and diarrhoea were the most prevalent and treat by large
number of medicinal plants. The study also showed that
ethnoveterinary knowledge of medicinal plants have a
remarkable value to deal with these livestock health prob-
lems, particularly in areas with limited access to mod-
ern pharmaceuticals and rural poor populations. Family
Fabaceae was the most important in ethnoveterinary uses
(7 spp.), followed by Apocynaceae, Cucurbitaceae and
Solanaceae (5 spp. each) and Malvaceae and Vitaceae (4
spp. each). Herbs were the most dominant life forms (21
spp.), followed by shrubs (20 spp.). Leaves (55.25%) were
the most sought plant part in ethnoveterinary remedy
formulation. The principal method of remedies prepara-
tion was pounding remedial parts (46.85%), and mixing
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with cold water. The main route of administration was via
oral application (72.67%), by drenching diseased livestock.
Withania somnifera and Kedrostis foetidissima were the
most cited medicinal plants with 53UR and 43UR, respec-
tively. ICF showed that respiratory diseases scored the
highest value (0.94), while most of the reported medici-
nal plants were gastrointestinal agents. Multipurpose/use
diversity analysis revealed that Croton macrostachyus had
highest diversity of uses, followed by K. foetidissima and
W. somnifera. Ethnoveterinary uses of some medicinal
plants such as Phytolacca dodecandra, Calpurnia aurea,
Cyphostemma cyphopetalum and Verbascum sinaiticum
in rabies prevention were a new input for ethnoveterinary
database. Most importantly, majority of medicinal plants
were freshly collected from natural habitants (wild); more-
over, roots and whole plant parts of some medicinal plants
are harvested for ethnoveterinary medications. These in
turn have negative implications on conservation of these
vitally important ethnoveterinary medicinal plants. Thus,
findings of this study could be for conservation of indig-
enous knowledge and plants diversity. This could be done
through implementation of ex situ and in situ conserva-
tion actions for medicinal plants, plant biodiversity in
general, as these natural resources are being scarce due to
several anthropogenic threats, in collaborations with gov-
ernments, non-governments and traditional institutions
(Gada system). The agricultural offices at different lev-
els, education sectors and non-governments institutions
should encourage indigenous communities to develop
senses of ownership and active participation in sustain-
able management and conservation of medicinal plant
biodiversity. Medicinal plants should be promoted for
ethnoveterinary services by ethnobotanists, veterinar-
ians and other stakeholders, so that local communities
start to conserve these plants and use for management
of livestock ailments. Furthermore, the disparity in eth-
noveterinary knowledge tied with medicinal plant spe-
cies (P<0.05) between types of informants, age groups
and literacy level also infers the conservation of medicinal
plants and associated ethnoveterinary knowledge through
awareness creation among local communities and revital-
ization of the knowledge. The reported medicinal plants
could also be potential resources for present and future
generations in improving livestock and human health
problems, food security, strengthening the livelihoods of
local communities and alleviating poverty, which indeed
needs conservation and sustainable utilization. Lastly,
professionals including ethnobotanists, veterinarians,
pharmacologists and biochemists should work together
to screen ethnoveterinary medicinal plants for their phy-
tochemical constituents, pharmacological properties and
toxicity to confirm ethnoveterinary uses and for future
development of veterinary pharmaceuticals.
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Appendix A3
See Fig. 6.
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Fig. 6 Photograph of sacred tree in the visited study area, informants demonstrating medicinal plant, woodland as sources of medicinal plants
and widely used medicinal plant (Withania somnifera) respectively

Abbreviations

GDP Gross domestic product
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