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Abstract

Ethnoveterinary study was conducted from March 2020 to December 2020 in Mojana

Wodera district, centeral Ethiopia. The study was aimed to identify and document ethnove-

terinary medicinal plant species and traditional medicinal knowledge of the traditional health

practitioners. A total of 105 informants were selected purposely and volunteer sampling

approaches, and from these total informants, 15 key informants were identified based on

their knowledge difference. Semi-structured interviews, field observation, and discussion

were employed to collect information. Descriptive statistical method was employed to ana-

lyze the collected data. Informant Consensus Factor (ICF) values were calculated to deter-

mine the most common livestock ailment categories that occurred and identify potentially

effective medicinal plant species in respective disease categories. T-test was applied to

compare knowledge difference. The result showed that a higher average (p< 0.05) was

recorded for key informants, illiterate and elder group; however, there is no significance dif-

ference (p = 0.53) between gender. A total of 33 ethnoveterinary medicinal plant species,

which belong to 23 families and 31 genera were identified. Family Asteraceae and family

Solanaceae were the dominant. From this total number of plant species (12.12%) were

endemic for Ethiopia. The finding showed that shrubs accounted for 39.39% followed by

herbs (36.36%) and trees (15.15%). The medicinal plant parts that were most commonly uti-

lized were leaf (55.36%) followed by root (23.21%) and seed (8.93%) respectively. Higher

ICF was recorded for Blackleg (0.82) followed by general illness (0.8) and pasturalosis. In

this study, Vernonia amygdalina was the most effective medicinal plants to treat blackleg.

Introduction

As the economy of Ethiopia mainly depends on agriculture, the livestock sector contributes

about 19% of the national GDP and 45% of agricultural GDP. At the same time, 16–19% of the

foreign exchange earnings of the country depend on agriculture [1]. Similarly, for this core

activity, the livestock sector has a great role [2]. According to [3,4], Ethiopia is one of the top

ten countries in Africa in the wealth of livestock. It is estimated to be about 52 million cattle,

24.2 million sheep, 22.6 million goats, 5.7 million donkeys, 2 million horses, 1.1 million cam-

els, and 45 million chickens [5]. Even though the country has plenty of livestock, which could

be important for the economy of the country, the sector is not well developed. The main
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reason for this low development of the sector is different diseases that happened in the country

[6].

Humans have used plants for centuries, and till now, numerous cultures have been used

medicinal plants for their primary health care needs [7]. In Ethiopia, traditional remedies are

the source of therapeutics for nearly 90% of livestocks. Regarding their origin, 95% are pre-

pared from plants [8]. Like other developing countries, Ethiopian people prefer traditional

medicinal plants to their livestock than the modern medical system. Inadequate veterinary

health professionals, poor infrastructure, the cost of modern medicine, and the distance of vet-

erinary health center from their home to rely on ethnoveterinary medicine than modern medi-

cal system [6,9].

As mentioned by [10–13], the indigenous knowledge of the people and medicinal plants are

at risk by different factors such as deforestation, climate change, agricultural expansion, over-

exploitation, habitat loss. Traditional medicinal knowledge of the people on medicinal plants

is very crucial to treat different diseases. Even if some Ethiopian ethnoveterinary medicinal

inventories have attempted to document veterinary medicinal plants in some cultural groups,

it is not enough in comparison from the total of 85 different ethnolinguistic communities of

the country. Similarly, in this study district, little attempt has been made to document ethnove-

terinary medicinal plants by ethnomedicinal inventories. However till now, no research has

been conducted regarding medicinal plants used to treat livestock in this district. Thus, this

study aimed to fill this gap and to identify and document ethnoveterinary medicinal plant spe-

cies and traditional medicinal knowledge of the traditional health practitioners in the study

district.

Materials and methods

Description of the study area

The study was conducted in Mojana Wodera district, North Showa zone Amhara region, cen-

tral Ethiopia. The district is far 202 km from the capital city of Ethiopia, Addis Ababa, and 72

km from administer center of North Showa, Debere Brehan town, in northern direction. It is

bordered with Menze Mama Mider in the north, Menze Lalo Mider and Menze Keya Geber-

ieal in the North West, Basona Worena in south and west, and Tarmaber district in the east.

The elevation of the study district ranges between altitudes of 1459–3172 m above sea level,

and traditionally, it is divided into three agricultural zones; Dega (28%), Woyna Dega (69%),

and kola (3%). The annual rainfall of the district ranges from 800–1000 mm and the annual

temperature ranges from 10−180 C. The main administer center of the district is located at

Seladengaye town that has historical significance as it has been the seat of Ethiopian emperor

Menilik II.

Demographic

The district has a total population of 83814 (44,489 (53.08% men) and 39325 (46.92% women),

of whom 7799 (9.31%) urban inhabitant. The economic income of most people’s depends on

both crop production and livestock. About 99.94% of the people are followers of Ethiopian

orthodox Tewahedo Christianity (99.94%) and the remaining 0.06% is followers of

Protestantism.

Livestock population and veterinary service

The study District possesses about 345,170 livestock population; consisting of 58,250 (16.88%)

cattle; 23424 (6.78%) equine; 160,202 (46.41%) sheep and goats and 103,294 (29.93%) poultry.
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In this study District, a total of thirteen veterinary clinics are available. However, still now

most of the people are used traditional medicinal plants to treat their livestock from various

ailments.

Informant selection

A total of 105 informants (83 male and 22 female) were selected from seven district sites. Por-

posive and volunteer sampling approaches were applied to choose the representative general

informants suggested by [14]. Fifteen key informants (11 male and 4 female) were selected

based on suggestions from the members of the community, elder people and the informants

themselves about their better knowledge. The age of the informants’ is ranged from 20–85

years (37 were between 20–39 years old, and the other 68 informants were above 40 years old).

Data collection

Ethnoveterinary data was collected from March 19, 2020, to December 23, 2020 based on meth-

ods suggested by [15,16]. Accordingly, semi-structured interviews, field observation, discussion

with informants, guided filed with informants, and walk-in-the-word were employed with their

local language, Amharic, to collect information. Information regarding local names of medici-

nal plants, part of the plant used for medicine, methods of gathering, and preparation, the dos-

age used, diseases treated, route of application, use of the plant other than medicinal uses, and

management methods were recorded at the spot. The collected plant species was dried, deep

frozen, and identified at national herbarium of Ethiopia in Addis Ababa University.

Data analysis

The collected ethno medicinal data were entered to excel spreadsheet software (Microsoft Cor-

poration 2010) and organized for statistical analysis. The descriptive statistical method was

employed to analyze and summarize the ethnobotanical data obtained from the interviews and

observation such as medicinal value, methods of preparation, application, disease treated,

route of application, the dosage of medicine, growth forms of plants, and parts of the plants.

Traditional medicinal dynamics on use of medicinal plants by men and women, young and

elder, illiterate and educated, key and general informants was compared using t- test (SPSS

software, version 20) at 95% confidence level. Informant Consensus Factor (ICF) values were

applied to determine the most common livestock ailment categories that occurred in the Dis-

trict and identify potentially effective medicinal plant species in respective disease categories as

mentioned by [17,18]. The ICF was calculated as follows: Number of use citations in each cate-

gory (nur) minus the number of species used (nt), and divided by the numbers of use citations

in each category minus one.

ICF ¼ nur � nt=nur � 1

Preference ranking was computed to evaluate the degree of effectiveness of certain medici-

nal plants against the most prevalent diseases in the study district.

Results and discussion

Results

Knowledge of the people on medicinal plants. Even though the average number of

medicinal plants reported by male informants (2.53 ± 1.426) was higher than female respon-

dents (2.00 ± 1.234), statistically the difference was non-significant (p > 0.05). The senior

members of the community (40–85 years old) were reported significantly (p< 0.05) higher
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medicinal plants than youngest group (20–39 years old. Similarly, there was significant differ-

ence (p< 0.05) between illiterate and educated groups of the community in medicinal plants

reported. Key informants knew significantly (p <0.05) higher number of medicinal plants

than general informants (Table 1).

Gaining and transfer of indigenous medicinal plant knowledge. From the total of 105

practitioners, 76 (72.38%) acquired their medicinal plant knowledge from their family espe-

cially from their father’s and grandfather’s through oral tales with a high level of secrecy while

the remaining 17 (16.19%) and 12 (11.43%) acquired their knowledge through trial and error,

and from their friends as well as by reading different material respectively.

Diversity of ethnoveterinary medicinal plants in the district. A total of 33 ethnoveterin-

ary medicinal plant species, which belong to 23 families, and 31 genera, were identified in the

study district. Family Asteraceae and family Solanaceae were represented by 4 (12.12%) species

each; followed by family Aloaceae, Cucurbitaceae, Fabaceae and Myrtaceae had 2 (6.06%) spe-

cies each. The remaining 17 (51.52%) families were represented by a single species. From the

total 33 plant species, 4 (12.12%) species are endemic, 23 (69.70%) species are indigenous and

the remaining 6 (18.18%) species are introduced for Ethiopia (Fig 1) (S1 Table).

Growth habit and their habitat. Regarding growth forms, shrubs were the most har-

vested to treat livestock ailments and were represented with 13 (39.39%) plant species followed

by herbs 12(36.36%) and trees 5(15.15%). On the other hand, climber was minor plant habit 3

(9.09%) used to treat livestock ailments (Fig 2). From the total of 33 medicinal plants reported,

26 (78.79%) were obtained from the wild, 6 (18.18%) from the home garden, and the remain-

ing single (3.03%) plant species were obtained from both wild and cultivated (Fig 2).

Types of livestock ailments in the study district. In this study, a total of 18 types of live-

stock ailments were identified. The practitioners reported that they might use one or more

medicinal plant species to treat specific type of ailment. Of those ailments, blackleg was the

most common type of ailments and treated by 10 medicinal plant species (Table 2).

Plant parts used for preparation of the remedies. In the study district, the most wide-

spread plant parts used to prepare remedies was leaf (55.36%) followed by root (23.21%) and

seed (8.93%) respectively. The remaining bark, all parts of the plants, sap, and bulb contributed

for 12.5% of remedies preparation. Regarding the condition of the plant parts, freshly har-

vested plant parts were the dominant (52.94%) and the remaining 47.06% were used in the

form of both freshly and in the dry form.

Mode of preparation and routs of administration. Various method of remedies prepara-

tion was applied by the practitioners depending on types of ailments. In this study the most

common types of remedies preparation was squeezing (37.74%), followed by pounding

Table 1. Statistical test of knowledge among different groups of informants on average number of medicinal plants reported.

Parameters used Groups of informants N Average ± SD P value

Gender Male 83 2.53 ± 1.426 0.53

Female 22 2.00 ± 1.234

Age Youngest group (20–39 yrs old) 37 1.54 ± 0.767 0.000

Senior group (40–85 yrs old) 68 2.90 ± 1.437

Educational level Illiterate 41 2.85 ± 1.131 0.01

Educated 64 2.14 ± 1.489

Informant category Key informants 15 3.40 ± 1.502 0.003

General informants 90 2.26 ± 1.320

N = Number of respondents; significance difference (p <0.05).

The reference used in this table was the same as Table 2 of doi: 10.1186/1746-4269-10-21.

https://doi.org/10.1371/journal.pone.0267447.t001
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(22.64%) and washing (13.21%). The next rank was taken by crushing and smoking (9.43%)

each. Followed this sapping took the rank (3.77%). The remaining type of preparation (streak-

ing and pasting) were covered 1.89% each. Regarding routes of administration oral was the lead-

ing (61.54%); followed by dermal (19.23%), nasal (15.38%), and optical (3.85%) Fig 3. S1 Table.

Marketability of medicinal plants. A Survey took place in five local markets of the dis-

trict; Seladingaye 01, Sasit, Asofe, Begochgate, and Tarmaber. The results showed that, from

Fig 1. Plant endemism in the district.

https://doi.org/10.1371/journal.pone.0267447.g001

Fig 2. Growth forms of the plant.

https://doi.org/10.1371/journal.pone.0267447.g002
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the total of 33 medicinal plants recorded 13 (39.39%) plant species were marketable. Out of

these, 13 marketable medicinal plants Lipidium sativum, Silene macrosolen, and Echinops
kebericho were marketed totally for medicinal value, and the other 10 marketable plant species

were sold and purchased for other purposes such as construction, spice, food and firewood.

Efficiency of ethnoveterinary medicinal plants. The highest informants’ consensus fac-

tor (ICF) values were recorded for Blackleg (0.82); followed by general illness (0.8) and pastur-

alosis (0.79). The next rank was taken by a new castle and Listeriosis (0.75) each. At the same

Table 2. Informant Consensus Factor (ICF) of different ailments.

Types of ailments No plants used % of the species number of use citation % of citation ICF value

Eye defect 2 6.06 4 2.53 0.67

Diarrhea 3 9.09 8 5.06 0.71

New castle 2 6.06 5 3.16 0.75

Blackleg 10 30.3 51 32.28 0.82

Colic 2 6.06 4 2.53 0.67

Tania 4 12.12 12 7.59 0.73

Listeriosis 2 6.06 5 3.16 0.75

Leech 2 6.06 3 1.9 0.5

Pasturalosis 4 12.12 15 9.49 0.79

Mite infestation 4 12.12 9 5.7 0.63

Myiasis 2 6.06 4 2.53 0.67

General illness 7 21.21 31 19.62 0.8

Adnominal pain 2 6.06 3 1.9 0.5

Footrot 2 6.06 4 2.53 0.67

ICF value of this table the same as ISSN 2224-3208 (Paper) ISSN 2225-093X (Online).

https://doi.org/10.1371/journal.pone.0267447.t002

Fig 3. Mode of application of medicinal plants.

https://doi.org/10.1371/journal.pone.0267447.g003
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time, the highest plant citation 10(30.3%) was recorded for blackleg and general illness 7

(21.21%) Table 2.

Preference ranking. Based on the information obtained from 15 key informants, Verno-
nia amygdalina was the most effective medicinal plant to treat blackleg. The next most effective

medicinal plants were Solanecio gigas and Cucumis ficifolius. The information obtained from

fifteen key informants also showed that comparatively Jasminum abyssinicum and Solanum
incanum were the least effective medicinal plants (Table 3).

Threat for medicinal plants in the district. In the study district, the survival of medicinal

plants affected by both natural (such as dry condition and landslide) and anthropogenic factors

(firewood, overgrazing, agricultural expansion, construction, and medicinal usage) activities.

Expansion of agriculture flowed by drought and construction were the major threats for

medicinal plants in the study district (Table 4).

Discussion

In the study district, the livelihoods of the people depend on livestock for crop production,

marketing purpose, and for their income. This makes the people of the district to have knowl-

edge of medicinal plants to protect their livestock from different ailments; even though the

knowledge was varied with age and sex group. In this study, most respondents (79.05%) were

men, and there were very few women (20.95%). The cause for this might be due to the fact that

Table 3. Preference ranking medicinal plants to treat blackleg.

Plant species Respondents Total Rank

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15

Cardiospermum corundum 1 6 3 2 5 3 1 5 4 3 1 5 6 4 6 55 8th

Cucumis ficifolius 8 8 10 6 9 10 4 1 6 1 10 9 8 8 10 108 3rd

Jasminum abyssinicum 3 5 2 1 4 2 3 2 2 2 6 4 4 2 3 45 9th

Lipidium sativum 6 4 7 10 2 6 9 10 5 7 3 7 9 6 7 98 5th

Ruta chalepensis 7 9 6 8 8 7 6 4 7 9 5 6 10 7 5 14 4th

Solanecio gigas 10 3 9 7 10 9 2 8 9 10 9 8 7 10 9 10 2nd

Phytolacca dodecandra 4 7 5 3 6 5 8 3 1 5 2 3 2 5 4 63 7th

Solanum incanum 2 1 4 4 1 1 5 7 3 4 4 1 5 1 2 45 9th

Verbascum sinaiticum 5 2 1 5 3 4 7 9 8 6 8 2 1 3 1 65 6th

Vernonia amygdalina 9 10 8 9 7 8 10 6 10 8 7 10 3 9 8 12 1st

The reference this table the same as doi: 10.1186/1746-4269-10-21.

https://doi.org/10.1371/journal.pone.0267447.t003

Table 4. Major threats for medicinal plants for study district.

Factors Respondents Total Rank

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15

Drought 5 4 6 4 6 7 4 6 7 4 6 4 6 7 3 79 2nd

Landslide 2 3 2 3 3 4 2 4 5 3 4 2 7 3 1 48 6th

Firewood 6 7 5 5 2 3 3 5 1 1 2 6 3 4 5 58 4th

Overgrazing 4 5 1 1 4 5 5 1 2 5 3 3 2 2 6 49 5th

Agriculture 7 6 7 7 7 6 7 7 6 7 7 7 5 5 7 98 1st

Construction 3 2 4 6 5 2 6 3 4 6 5 5 4 6 4 65 3rd

Medicinal value 1 1 3 2 1 1 1 2 3 2 1 1 1 1 2 23 7th

The table of this reference of this table is the same as DOI 10.1186/s13002-018-0212-0.

https://doi.org/10.1371/journal.pone.0267447.t004
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the elders pass their knowledge secrecy either for their elder son or for their selected son rather

than their daughter. Similar findings were reported in a different part of Ethiopia [19,20]. Even

if men respondents reported more medicinal plants than women in average, statistically

(p = 0.53) it is not significant. This finding was in line with the work of [21]. The study also

showed that a significantly higher average number of medicinal plants (p<0.05) was reported

by elder groups of informants than youngest group. The root cause for this significant differ-

ence is an expansion of modern medication, and lack of interest in the youngest age groups to

traditional type of medication. In addition to this, unavailability of medicinal plants at every

season, and being laborious to harvest cause for lack of interest in the youngest group. Thus,

decreasing positive attitude towards traditional medicine is an indication of the erosion of

knowledge of traditional medicine and medicinal plants species. The same finding was con-

ducted in the work of [19,21]. Correspondingly, illiterate respondents reported significantly

(p< 0.05) higher number of medicinal plants than educated respondents. This is due to the

fact that educated respondents did not give attention to traditional medicine and prefer mod-

ern medicine. This in turn cause for degradation of medicinal knowledge in the coming gener-

ation. The same finding was reported by [20]. Due to the result of experience, key informants

could report significant (p< 0.05) number of medicinal plants than general informants.

Diversity of ethnoveterinary medicinal plants

Thirty -three ethnoveterinary medicinal plant species, which belong to 23 families and 31 gen-

era were identified, and documented with their local name, scientific name, habit, mode of

preparation, and used parts. Family Asteraceae and Solanaceae were dominant. The domi-

nance of family Solanaceae was in line with other findings reported in different parts of Ethio-

pia [14,22–24], and dominancy of family Asteraceae was also reported in the district of

Ankober, North Showa, Amhara region, Ethiopia and Kansas and the Great Plains [19]. From

the total of 33 species, 81.82% was covered by endemic and indigenous plant species. This

result clearly indicates that the district is rich in biodiversity. In addition to this preferring of

endemic and indigenous plant species for medicinal purposes indicates that the knowledge of

the people is not recent rather than it had a long history, and it passes from generation to gen-

eration for a long period of time. This finding was in line with the finding of [19,25].

The growth form analysis of medicinal plants revealed that shrubs were constituted the

highest proportion being represented by 13 species (39.39%), followed by herbs which is repre-

sented by 12 species (36.36%) while trees and climber were represented by 5 (15.15%) and 3

(9.09%) plant species respectively. High usage of shrub for medicinal value was oobserved in a

different part of Ethiopia [19,26,27]. This may be due to the relative abundance of shrub and

availability of it to the practitioners in the study district. In contrast, other researchers reported

that herbs are dominant [14,22,23].

In this study, most of the plants 26 (78.79%) were harvested from the wild and the others 6

(18.18%) were collected from the home garden and the remaining single (3.03%) species was

available in both home gardens and wild. This finding was in line with the of [19,22,23,27].

This clearly indicates that in the study area the practice of cultivated plants in the home garden

for medicinal purposes is very rare. This less habit of cultivation of medicinal plants in home

gardens causes for unavailability of those medicinal plants as the practitioners want in all sea-

son of the year.

Plant parts used for preparation of the remedies

Different parts of the plants have been used to cure different ailments; however, leaves (55.3%)

were the most widely used part of the plants in the study district followed by roots (23.21%).
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This finding agrees with works of [28] in Amaro special districts of southern Ethiopia [22], in

Horro Gudurru district of western Ethiopia, [14] in Melkabello district of eastern Harerghe;

however, it contradicts with the works of [29] in Berbere District of Bale zone of Oromia

region and [23] at Enarj Enawega district of east Gojjam zone of Amhara region. Usage of

leaves for medicine has less effect on the survival of the plants in their natural habitat. How-

ever, usage of roots for medicinal value would cause for extinction of the plants from their nat-

ural habitat and also might cause for erosion of medicinal plant knowledge in the district.

Most of the practitioners in the study district prefer the plants in fresh (52.94%) conditions.

This finding agrees with the findings of [30]. Collection of fresh plant material might cause for

divesting of the plant species when the practitioners prepare remedies during the dry season.

Mode of preparation and routs of administration

The result showed that squeezing method of remedies preparation was dominant in the study

District, followed by pounding and washing. This finding was similar with the work of [25].

Regarding on mode of administration, oral mode of administration was the most dominant

and accounting for 61.54% followed by dermal (19.23%) and nasal (15.38%). This finding was

with the finding of [21]. In the study district, there is no standardized known unit to measure

the plant remedies rather they use their own measurement such as ATSEKE, SHEKENA, SEN-

ZERE, TASA. However, the dosage of the remedies depends on the age, size, and type of live-

stock which are treated. The same result was reported by [24,31,32].

Efficiency of ethnoveterinary medicinal plants

The highest informants’ consensus factor (ICF) values were recorded for Blackleg (0.82), gen-

eral illness (0.8), and pasturalosis (0.79). At the same time, the highest plant citation 10(30.3%)

was recorded for blackleg, followed by general illness 7(21.21%). This clearly indicate that

blackleg is a common and well known ailment for the study district. To treat this ailment, 10

ethnoveterinary medicinal plants were reported. Of which medicinal plants, Vernonia amygda-
lina was the most preferred plant species; followed by Solanecio gigas and Cucumis ficifolius to

heal blackleg. Some of the ethnoveterinary medicinal plants which were listed in the study dis-

tricts to heal blackleg were used for the same ailment in different districts [32,33].

Generally, the study district is rich in biodiversity, and the people have extensive indigenous

knowledge about ethnoveternary medicinal plants which is important to treat various types of

livestock ailments. As well the study area is rich in endemic species. The result of this study

showed that the knowledge and medicinal plants of the district are at the risk. So, it requires

special attention from the government, people and all stakeholders.
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