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Abstract: Ethnoveterinary study of medicinal plants in selected kebeles of Dire Dawa Administration, eastern Ethiopia was
carried out with the aim of assessing and documenting the indigenous knowledge of medicinal plants used in the local
communities. In Ethiopia traditional medicine is often used for the management of livestock aliments by various ethnic groups.
About 90% of livestock population is said to be dependent on traditional medicine for primary healthcare services and most of
these remedies come from plants. The study sites were selected purposefully based on the reconnaissance survey conducted
prior to the actual study and recommendations of elders in the study area. Ethnoveterinary data collection was carried out from
December to June 2016 from 48 informants using semi-structured interviews. The informants were with an average age of 46
years. Males were the leading representing (83%) of the respondents. Generally, (60%) of the respondents were above 50
years. A total of 33 ethnoveterinary medicinal plant species belonging to 30 genera and 20 families were documented and
identified for treating 22 different livestock ailments. Most of the ethnoveterinary medicinal plants were collected from the
wild (88%) and leaves were the most frequently used (38%) parts for remedy preparations. Oral application is the most
frequently employed (64%), followed by the dermal application which accounts for 11%. There was a significant positive
correlation (Pearson correlation coefficient, r= 0.39, at a = 0.05, p = 0.04) between the informants’ age and the number of
species cited. However, there was a significant negative correlation (Pearson correlation coefficient, r = -0.31, at a = 0.05, p <
0.001) between the number of species cited and the educational background of the informants. The information generated from
this study can be used as baseline data for farther studies.
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1. Introduction

Ethnoveterinary medicine is the use of medicinal plants,
surgical techniques and traditional management practices to
prevent and treat a spectrum of livestock diseases [1].
Ethiopia has a huge but largely unused livestock resources,
the country is believed to have the largest livestock
population in Africa. As per the livestock survey results,
there are about 47.57 million cattle, 26.12 million sheep,
21.71 million goats, 1.78 million horses, 5.57 million

donkeys, 0.38 million mules, and one million camels, and
39.6 million poultry [2]. Livestock production in Ethiopia is
either a means of livelihood in the pastoral systems and the
major form of engagement in the highland crop livestock
production systems, it provides multiple functions as sources
of meat, milk and egg production, sources of draft power,
sources of manure to support crop production and means of
transport particularly in the rural areas [3]. However, the
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productivity is far below the possible expectations and the
country couldn’t fulfill its demand and hence importing
animal products, the major challenges of livestock production
in the country among others are scarcity of feed both in
quality and quantity and livestock diseases [4].

Traditional medicine in Ethiopia has been widely used by
various ethnic groups, about 90% of livestock population
depends on traditional medicine and most of it comes from
plants [5], this could be because of the high prices of modern
drugs and unavailability of adequate health services [6]
moreover, the few available veterinary health posts are not
accessible to the majority of livestock raisers especially of
pastoralist living in the arid and semi-arid areas as they lead
non sedentary way of living [7].

Similar to other forms of traditional knowledge, the
ethnoveterinary medicinal plant knowledge is passed in
spoken form from generation to generation and as a result
precious information can be gone when the herbalist passes
without conveying his knowledge to the succeeding
generation [8, 9]. What is more is that the condition is
worsened by impacts of science and technology on society
[10, 11]. In addition, the disappearance of medicinal plant
species due to population growth, expansion of agriculture
and deforestation is consistently reported by different
ethnoveterinary studies [12, 13]. As a result, the need to
document the medicinal plants and the associated indigenous
knowledge should be a task that needs attention before
anything.

Although Ethiopian ethnoveterinary medicinal inventories
including those of [14, 15, 16, 17, 18], have attempted to
document veterinary importance of traditional medicinal
plants in some ethnic groups, it is limited when compared to
the 85 different ethnic groups found in the country, which
have still remained mostly undiscovered. Hence, the present
research aims to fill this gap by documenting the wealth of
indigenous knowledge on utilization of ethnoveterinary
plants used in Dire Dawa Administration, Eastern Ethiopia,
which has never been explored for its ethnoveterinary wealth.
In addition, it aims to select candidate ethnoveterinary plant
species for further phytochemical and pharmacological
analyses in subsequent studies.

2. Materials and Methods
2.1. Description of the Study Area

Dire Dawa administration has 9 urban and 38 rural
kebeles. The Administration is geographically located in the
eastern part of the country specifically lying between 9°27'
and 9°49' N latitudes and between 41° 38' and 42° 19'E
longitudes and the town is 515 Km from Addis Ababa the
capital city of Ethiopia and 333 Km from the international
port of Djibouti. The total area of the administration is
128,802 ha. Dire Dawa Administration characterized by only

two broad Agro-ecological Zones, its altitude ranging from
1000 to 2000 meters above sea level [19]. The region
characterized by semi-arid climate with low and erratic
rainfall, with annual rainfall that amounts to 604mm. The
average monthly temperature is 24.8°C. The total livestock
population in Dire Dawa Administration is 219, 323 of this
goats comprise 54.2%, followed by sheep 21.1%, cattle
18.4%, asses 4% and camel 2.3% [2].

2.2. Study Site Selection

The study sites were selected based on the availability of
traditional healers identified with the assistance of local
administrators and a reconnaissance survey conducted by the
researchers from February 22 to 30, 2015, Consequently, the
selection resulted in six study kebeles, namely Wahil,
Legeoda, Chire Miti, Jeldesa, Gerba Aneno and Asseliso.
Kebele is the smallest administrative unit in Ethiopia. The
location of the selected kebeles is given in (Figure 1).

2.3. Traditional Healer Selection and Data Collection

A total of 48 traditional healers were sampled. The study
was conducted between December to June 2016. Prior to data
collection discussion was made with the traditional healers to
get their verbal informed consent. Semi-structured interview
(was conducted in local language(s), Oromo and Somali)
with the help of interpreter and field observation were
employed to collect basic information on the local name(s),
diseases treated, parts used, method of preparations and
routes of administration. Field walks with traditional healers
were employed to collect specimens of each medicinal plant
species. Identification of specimens was made by comparing
their voucher specimen with authentic specimens deposited
in the National Herbarium, Addis Ababa University and by
getting assistance from taxonomic personnel.

2.4. Data Analysis

The collected ethnoveterinary medicinal data were
analyzed using descriptive statistics and the percentiles,
figures and tables were used to summarize the collected data.
The MS Excel Spreadsheet was also utilized for drawing bar
graphs. Preference ranking was computed according to [20].
To evaluate the agreement among informants, Informant
consensus factor (ICF) values were determined as it is
recommended by [21].

Nur—Nt

ICF = oD )

Where,

Nur: Number of use-reports for a particular use category

Nt: Number of taxa used for a particular use category by
all informants
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Figure 1. Map of the selected kebeles.

3. Result

3.1. Characteristics of Respondents

A total of 48 traditional healers (40 males and 8 females).
Among the 48 informants, 12 key informants were selected
with the assistance of community leaders, elderly people and
kebele administrators. The age of the respondents were
ranging from (35 to 85) with an average age of 46 years.
Males were dominant representing (83%) of the respondents.
Generally, (60%) of the respondents were above 50 years
(Figure 2). Generally, the informants were grouped into three
age groups, young (20-35), adult (36-50) and elderly (above
50) to see how the knowledge varies with age as described in
[22]. There was a significant positive correlation (Pearson

correlation coefficient, r =0.39, at o = 0.05, p = 0.04)
between the age of informants and the number of species
reported. However, there was a significant negative
correlation (r = -0.31, at o = 0.05, p<0.001) between the
number of species reported and informants ‘educational
level.
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Figure 2. Characteristics of the informants.
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Table 1. List of ethnoveterinary medicinal plants used for treating livestock diseases.
Voucher R . Plants Local . .. Part Livestock Mode of Preparation = Mode of
No. Scientific name  family name Habitat  Habit used disease treated (MP) Administration
Plectranthus Fresh bark implanting in
AKO1 . Lamiaceae Abrasha gara W H Ba  Mastitis the skin of cattle Implantation
cylinderaceous
dewlap.
dry leaves of these five
. . Swollen body  d/t plants will be Taken oral
AKO02 Flueggea virosa ~ Euphorbiaceae Adulal W H IL, part/GOFLA e it Aderl
with water
AKO03 Xanthlu.m Asteraceae Aredo H R skin disease frt.:sh or (#ry crushed root Taken oral
strumarium (banda) mixed with water
AKO04 Gomphocarpuspu Asclepiadaceae Ariyuyo W Sh Fr  lactation failure "0 lanting in the cattle Implantation
rpurascens dewlap
AKO5 Eucalyptus Myrtaceae Nech bahir HG T IL, Ecto-parasite Dried leaves smoked. smoke bath
globulus zaf
Dry or fresh root and
AKO06 Croton Euphorbiaceae bala addi W Sh IL, lactation failure leafpou?ded'and 'the Taken oral
dichogamus powder is boiled in
water.
Croton el T fresh leaves squeezed
AKO07 ma(i:r(i)stach s Euphorbiaceae Bekenisa W T L in donkey — s 54 Taken oral
vu MITCH
Expulsion
L uterine mass in D,ry leaves pounded Taken oral
with water
camel
Cadaba Internal Pounded and mixed
AKO8 o Capparidaceae Delensisa W Sh L . with water and given to  Taken oral
rotundifolia parasite .
the cattle as a drink.
WP Skin disease thle part crush.e dand Dermal
applied on the skin.
lactation failure fresh/dried crushed Taken oral
. . milk that do Squeezed root and leaf
AKO09 Solanecio sp. Asteraceae Dineras W H not curdle added in the milk
Table 1. Continue.
Voucher  Scientific famil Plants Local Habitat Habit Part  Livestock Mode of Preparation Mode of
No. name Y name used disease treated (MP) Administration
Tragia . . Lo Water is added on pounded
AK10 . Euphorbiaceace  Dobi (sama) W H L Myiasis in goat Taken oral
plukeneti fresh leaves
AKI1 Malye} Malvaceae Gadiso W H WP Emaciation Water is a@ded on crushed Nasal and Oral
verticillata L. fresh or dried whole part
Capparis . . Piece of bark tied on the
AK12 o Capparidaceae Gumero W T Ba Evil eye neck of the animal
AK13 Yerla.a{sculum Scrophulariaceae S W Sh R Blackleg Spsheeduiedii Taken oral
sinaiticum /adayoo water
R Swollen Water is added on crushed Taken oral
body/GOFLA  fresh leaves.
. . Fresh stem crushed and
St abdominal pain water is added on it Taken oral
St Loss of appetite P ldiedentesh Taken oral
stem crushed
Cucumis Fresh epidermis of the root
AK14 ficifolius Cucurbitaceae Hari goge w H R Rabies is peeled and pounded in ~ Taken oral
water
Dry or fresh seeds pounded
Se Anthrax mixed with water and drunk Taken oral
Gloriosa fresh root crushed and Taken oral
AK15 oro Colchicaceae Harmel kubra W H R Skin disease mixed with water and ©
superba L. . . &Dermal
applied on the skin
. . Fresh root crushed and
R lactation failure b @ e Bk Dermal
Fresh fruit is put in a hot
Solanum L Respiratory ash and squeezed and the
AKI6 incanum L. R Hidi (enbuay) W H Fr disease juice added through the NS

nose drop by drop.
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Table 1. Continue.
Vouc .. Plants .
her Scientific family Local Habitat Habit Part L,l vestock Mode of Preparation (MP) MOd? (ff .
name used disease treated Administration
No. name
Dry or fresh mixture of Fruit
IL lactation failure  and leaf pounded and mixed Taken oral
with water
AK17 Wlthe}ma Solanaceae Hldl bude, HG H L Bl e Fresh leaves crushed and Nasal
somnifera gizawa squeezed with cloth
Fresh leaf crushed and mixed
R Clomezh with water and drunk. Pl
Commicarpus Kontoma Dry or fresh root crushed and
AKI18 AP Nyctaginaceae W Cl R urine retention mixed with water and taken Taken oral
plumbagineus hare oral
AKI19 Parthinum Asteraceae Kuban w H IL, wound Fresh crushed and applied on Dermal
hystrophorus the wound
AK20 Plumbflgo Plumbaginaceac  Mexres H L urine retention Fr.esh leaf crushed and mixed Taken oral
zeylanica L. with water taken oral
AK21 Euclea Ebenaceae Miesa H R urinary retention Dr'y o fr'e sh root crushed and Taken oral
racemosa mixed with water and drunk.
Fresh leaves crushed and
Melhnia General soaked in water and will be left
AK22 . Sterculiaceae Muka bira W Sh L . stand for one night and the Taken oral
zavattari emaciation R .
cattle will drink from 2-3 liters
for 3 days.
AK23 Ce}rallur'na Asclepiadaceae  Muka buti H WP Mastitis (Jigo) Fresh leaves p ou nded and tied Dermal
priogonium on the breast with cloth.
Cissampelos . Muka Fresh root crushed and water
AK?24 ucronata Menispermaceae Hadhawa H R Anthrax added and drunk Taken oral
IL Sudden illness e !eaves j‘md Seaahed Taken oral
and mixed with water.
Table 1. Continue.
Voucher L. . Plants Local . .. Part Livestock . Mode of
No. Scientific name family name Habitat Habit used disease treated Mode of Preparation (MP) Administration
R sl Fr.esh root crushed and mixed Taken oral
with water taken oral.
AK25 Kalanchoe Crassulaceae Muka jigo W Sh R Teat obstruction Fresh ! oot implanted under Implantation
marmorata the skin of the cows dewlap
Fresh leaf pounded and tied
Echidnopsis . . on the cut body part and also Taken oral &
AK26 dammanniana Asclepiadaceae  Muka mesqa W Sh L Snake poison T e Dermal
with water and drunk.
AK27 Tracbyspemum Apiaceae Nech azmud HG H Se  Urine retention Se.eds crushed and mixed Taken oral
ammi with water and drunk.
AK28 Carica papaya  Caricaceae Papaya HG T Se  Internal parasite Dried seeds pounded and Taken oral
papay pay P mixed with water and drunk. ©
. Fresh whole root crushed and
. . . Respiratory s
AK29 Maerua triphyla Capparidaceaec  qelgelicha w T R discase squeezed and the juice is Nasal
applied through the nose
AK30 e Solanaceae Qerxaxume W Cl R Mastitis (Jigo) Fr.esh root crushed and mixed Taken oral
somalense with water and taken oral.
R Skin diseases Fr.esh ST o by Taken oral
with water taken oral.
. Fresh leaf crushed and mixed
AK31 Pr.emnia Lamiaceae Qetisa W T L Milk that cannot with water and the cow Taken oral
oligotricha curdle .
drinks.
Fresh root crushed and mixed
. . . . Swollen body . .
AK32 Cadaba farinosa Capparidaceae  Shifoweyin W T R with water and applied on the Dermal
part/ GOFLA
breast.
AK33 Maytenus sp.  Celasteraceae  Sibilu W T L Mastitis (Jigo) Dry root crushed and mixed Taken oral

with water.

Habit: Sh-shrub, T-tree, Cl-climber, H-herb; Part Used: L-leaf, Ba-bark, St-stem, R-root, Fr-fruit, Se-Seed, and WP- whole part; Habitat: W-wild, HG-home

garden.
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3.2. Medicinal Plants Reported

A total of 33 ethnoveterinary medicinal plant species
belonging to 30 genera and 20 families were documented
with details on route of administration, mode of preparation,
plant part used, habit, habitat, family name, scientific name,

local name and code (Table 1). Euphorbiaceac and
Capparidaceae had a relatively high number of species 4
(12%) each, followed by Asclepiadaceae, Asteraceae and
Solanaceae 3 (9%) species, Lamiaceae had 2 (6%) species,
and the rest 14 families had 1 (3%) species each (Figure 3).
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o 9 o 0o F o O O
o o9 o 9 o 9 o O
= S B = g 8 8 &8 =
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Figure 3. Family distribution of medicinal plants.

3.3. Habitat of Medicinal Plants

In the present study, most of the medicinal plants were
collected from the wild (88%) and others were from home
gardens (12%) (Figure 4).

Home

garden
12%

Figure 4. Percentage of medicinal plants on the basis of their habitats.
3.4. Plant Parts Used for Medicine

Leaves (38%) were the plant parts most widely used to
treat livestock diseases followed by root (34%) (Figure 5).

Whole Stem  seed

p art 8%
6%
Flower
4%
Bark
4%

Figure 5. Percentage of plant parts used in the treatment of livestock
diseases.

3.5. Route of Administration

The major routes of administration in the study area were
oral, dermal, nasal, implantation and smoke bath. Oral
application is the most frequently employed (64%), followed
by dermal application which accounts for 11% and nasal,
implantation, oral and dermal accounts 7% each (Figure 6).

Smoke
bath

2%

Nasal& Implan
Oral tation
2%

Nasal
7%

Figure 6. Percentage of route of administration.

3.6. Habit of the Medicinal Plants

The habit of the medicinal plants indicated that most of
them were herbs (49%) followed by trees (24%), shrubs
(21%) and climber (6%) (Figure 7).

m Herb

m Climber w Shrub = Tree

6%

Figure 7. Habit of the reported Medicinal plants.



40 Atinafu Kebede ef al.: An Ethnoveterinary Study of Medicinal Plants Used for the Management of Livestock Ailments in
Selected Kebeles of Dire Dawa Administration, Eastern Ethiopia

3.7. Informant Consensus Factor (ICF)

In the present study ailments with high ICF value were
snake poisoning, abdominal pain, evil eye, loss of appetite
that had ICF values of 1, each, respectively. Seven ailments
categories had ICF value of zero (0) (Table 2).

Table 2. ICF of ethnoveterinary medicinal plants by aliment groups.

. No. of Species  No. use
Aliment category species (%) citations ICk
Snake poisoning 1 2.5 18 1
Abdominal pain 1 2.5 9 1
Evil eye 1 2.5 10 1
Loss of appetite 1 2.5 7 1
Expulsion of uterine mass 2 5 13 091
Mastitis 3 7.5 21 0.9
Respiratory disease 2 5 12 0.9
Swollen body part 3 7.5 20 0.89
Black leg 2 5 9 0.87
Anthrax 2 5 3 0.5
Emaciation 2 5 3 0.5
Myiasis 1 2.5 3 0.5
Skin diseases 4 10 6 0.4
Internal parasite 2 5 4 0.33
Urine retention 4 10 5 0.25
Ecto-parasite 1 2.5 1 0
Lactation failure 4 10 4 0
Rabies 1 2.5 1 0
Wound 1 2.5 1 0
Fibril illness 1 2.5 1 0
Teat obstruction 1 2.5 1 0
Sudden illness 1 2.5 1 0

A species may fall in more than one ailment category
3.8. Threats to Medicinal Plants

Deforestation followed by Agricultural expansion and
drought were the major threats for the medicinal plants in the
study area (Table 3).

Table 3. Ranking of threats to medicinal plants in the study area.

Respondents (R1-R6)

Factors Rl R2 R3 R4 R5 R6 Total Rank
Deforestation 6 5 6 6 6 6 35 1™
Drought 4 3 4 4 4 4 23 31
Agricultural 5 6 3 5 5 5 29 o
eXpansion

Invasive species 2 2 1 3 3 2 13 4"
Over harvesting 3 4 5 2 1 3 18 5t
Over grazing 1 1 2 1 2 1 8 6"

3.9. Medicinal Plant Conservation Efforts of the Local
People

About (60.62%) of the informants reported that they had
awareness of the importance of conserving medicinal plant
species and however 12% of them were practicing some
conservation activities like cultivation in home gardens. The
rest of the informants (39.38%) were not practicing any
conservation effort. They simply went to the wild to collect
medicinal plants as their need arose and did not bother about
the long term survival of these plants.

4. Discussion

There was a significant negative correlation (r =-0.31, at o
=0.05, p<0.001) between the number of species reported and
informants ‘educational level. Differences in medicinal
plants knowledge among age groups were also reported in
other studies [23, 24, 25]. This might be attributed to the
current expansion of education and health centers to kebele
level which has resulted in the young generation focusing on
modern medicines [26] and advancement in science and
technology has also changed the social values and therefore,
transformed the younger generation at a faster rate into the
new tradition [9, 11].

According to [27] and [28] the majority of plant species
constituted family Asteraceac accounting for 13.8% and
11.6%, respectively. According to [13] Fabaceae constituted
a bigger proportion of the reported medicinal plants
accounting for 12%, followed by Solanaceae (7%). Whereas,
[29] reported that Solanaceaec was the leading family
containing 8 species (16%) followed by Euphorbiaceae
containing 5 species (10%).

Most of the medicinal plants were collected from the wild.
Similar results were reported by other studies in the country
[28, 30], Pakistan [31] and Brazil [32]. People in the study
area simply went to the wild and harvest them as their need
arose and did not bother about the long term survival of these
plants.

Leaf was reported as the most frequently used plant part in
other Ethnoveterinary studies [13, 28, 29, 33, 34, 35] Oral
application is the most frequently employed (64%), This
result is in agreement with the finding of [16] who reported
that oral route of administration was the most common
(72.41%).

Similar patterns were reported by some ethnoveterinary
studies [13, 28, 29] where herbs are the largest plant growth
habits which constituted 45.8%, 46.45% and 44%,
respectively. In other studies, shrubs are reported as the
largest plant growth habits [26, 36, 37]. According to [35]
trees constituted 52% of the growth habit of ethnoveterinary
medicinal plants.

Studies by [38, 39] had also reported deforestation and
agricultural expansion as the main factors for the
disappearance of medicinal plants. In addition, improper use
of resources such as harvesting the whole part and the
underground part (root) of a medicinal plant could be a
considerable threat to medicinal plants as; our result showed
that roots were the second most used plant parts where 34%
of the medicinal plant species were harvested to treat
livestock ailments. Root as the most commonly used plant
part in remedy preparation was reported by [30, 40, 41].

5. Conclusions

Generally, 33 species belonging to 30 genera and 20
families were identified and documented in the study area.
The plants were mainly collected from the wild.
Deforestation followed by Agricultural expansion and
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drought were the main threats for the ethnoveterinary
medicinal plants. The study suggests that there is a
significant amount of indigenous knowledge on
ethnoveterinary medicinal plant it is believed to add up the
communities’ knowledge in the country’s database of
traditional knowledge. In addition; it provides a baseline data
for future studies.
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