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plants utilized by indigenous communities
in the Fofa and Toaba sub-districts of the Yem
Zone, Central Ethiopian Region
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Abstract

Background Ethnobotany investigates the ways in which communities utilize plant species to tackle a range

of health concerns in both humans and animals, highlighting the intricate relationships between plant life and local
cultural practices. The degradation of habitats resulting from agricultural development and deforestation poses a con-
siderable risk to the accessibility of these vital plants. This research was conducted in the Fofa and Toba sub-districts
of the Yem Zone in Central Ethiopia, aiming primarily to explore and record the medicinal plant species that indig-
enous communities use for treating various health issues in both people and livestock.

Methods This study was carried out between March 2023 and April 2024, involving a total of 96 informants, with 12
selected from each kebele. A range of quantitative methodologies were employed in the research, such as the inform-
ant consensus factor (ICF), fidelity level (FL), plant part value, preference ranking, and direct matrix ranking. Further-
more, various statistical analyses including independent t-tests, one-way ANOVA, correlation, and regression were
performed using R to evaluate and compare the ethnobotanical knowledge among different groups of informants.

Results A total of 164 medicinal plant species from 140 genera and 60 families were identified in the study. Of these
species, 67.68% were utilized for human ailments, 19.5% for livestock issues, and 12.8% for both. The sources of these
medicinal plants included 81 species from wild areas, 35 from home gardens, 23 from agricultural fields, 15 from living
fences, and 10 from roadsides. In terms of growth forms, herbs comprised the largest group with 76 species, followed
by trees with 42 species, shrubs with 34 species, and climbers with 9 species. The most commonly used plant parts
were leaves, followed by roots. Preparations were primarily made by crushing the plants, with other methods includ-
ing powdering, chewing, smashing, and boiling. The highest informant consensus factor value of 91% indicated a sig-
nificant healing potential for respiratory diseases, common colds, coughs, and fevers. Notably, A. sativum (for malaria)
and H. rueppelii (for abdominal pain) recorded the highest fidelity level values. Additionally, the average number

of medicinal plants reported by participants varied significantly across different demographic factors, including gen-
der, age groups, educational levels, and experience (P<0.05).

Conclusion The study area is home to a wide variety of potential medicinal plants along with valuable indig-
enous knowledge. To address the growing anthropogenic threats and safeguard these plants and their associated
knowledge, it is essential to adopt effective conservation strategies and promote responsible use. Additionally,
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the medicinal properties of these plants should be scientifically validated to harmonize local knowledge with modern

medicine effectively.

Keywords Ethnobotany, Indigenous knowledge, Medicinal plants, Yem, Central Ethiopia

Background
Herbal medicine boasts a deep-rooted history and has
been a key therapeutic resource for numerous cultures
across the globe [1, 2]. Many communities in Asia, Latin
America, and Africa, such as those in Ethiopia, depend
on traditional medicine, especially herbal remedies, for
their healthcare needs due to constraints in accessing
modern medical services and the cultural acceptance of
these practices [3, 4]. The Food and Agriculture Organi-
zation (FAO) highlights Ethiopia’s rich ethnic diversity,
which plays a significant role in the country’s extensive
variety of around 6,000 plant species used for health and
livelihood purposes [5, 6]. Ethiopia, located in Sub-Saha-
ran Africa, has a population that heavily relies on native
plants for their health and livelihoods [7]. The country
is home to various ethnic groups with millennia of eth-
nobotanical knowledge, beliefs, and practices related
to local flora. Traditional medicine is a vital component
of Ethiopia’s healthcare system [3, 8]. However, despite
some organized studies on ethnomedicine, the develop-
ment of therapeutic products remains limited, and tra-
ditional knowledge is threatened by urban migration,
industrialization, environmental degradation, and chang-
ing lifestyles [9]. It is estimated that around one-third of
Ethiopia’s plant families have applications in traditional
medicine, catering to the diverse ethnic groups through-
out the nation [9, 10]. Traditional remedies are essential,
with about 80% of the population depending on them,
and approximately 95% of these remedies based on plants
[11]. Preserving the traditional knowledge of medicinal
plants is crucial not only for maintaining cultural herit-
age and biodiversity but also for supporting contempo-
rary healthcare and drug development [12, 13].
Traditional medicinal practices often provide a more
affordable alternative to modern healthcare [3, 14, 15].
Indigenous knowledge includes the collective under-
standing, skills, and practices that local communities
have developed over generations regarding the use and
management of plants [15, 16]. In Ethiopia, this knowl-
edge has empowered communities to sustainably utilize
a wide variety of plants for different purposes [17, 18].
However, habitat destruction, deforestation for com-
mercial purposes, and agricultural expansion have sig-
nificantly reduced forest areas that are rich in medicinal
plants [19, 20]. The concentration of these plants is par-
ticularly evident in the southern and western regions
of Ethiopia, which are also areas of high biological and

cultural diversity [21, 22]. Rural communities and eco-
nomically disadvantaged urban populations primarily
rely on traditional medicine for their healthcare needs.
Despite this dependence, documentation of traditional
knowledge about medicinal plants remains insufficient
[23].

The Yem people, who mainly inhabit the Afromontane
vegetation region of Central Ethiopia, possess extensive
traditional knowledge regarding the use and management
of medicinal plants for treating various human and live-
stock ailments. This indigenous knowledge, passed down
through generations, continues to shape their healthcare
practices, often due to the lower cost of herbal remedies
compared to modern pharmaceuticals. Although Ethio-
pia has published ethnobotanical studies on various eth-
nic groups in recent decades, research conducted in the
Yem region reveals methodological, spatial, temporal,
and theoretical gaps. Previous studies in the Yem Zone
[24] focused on a limited number of sub-districts, while
the current study aims to cover eight sub-districts where
medicinal plants have not been thoroughly documented.
The people of the Yem Zone maintain a traditional rural
lifestyle and have a strong connection to plants [24]. It
is crucial to conduct a survey to document the indige-
nous knowledge and medicinal plants in this study area.
Despite the region’s significant forest cover and vibrant
traditional cultures, it suffers from inadequate infrastruc-
ture, especially in education and healthcare facilities.
Traditional healers in the Yem have noted that the area is
remote from hospitals and health centers, increasing the
risk of mortality from various health issues and prompt-
ing residents to turn to traditional medicine. Addition-
ally, the dense forest environment and the community’s
close relationship with nature have led to many inci-
dents related to vector-borne diseases, which are mostly
treated through traditional remedies provided by local
healers rather than modern medical care.

The cultural diversity and rich plant life of the study
area suggest the presence of extensive knowledge regard-
ing medicinal plants that warrants further investigation.
Nevertheless, this traditional knowledge is often eroded
over time, resulting in diminished awareness among
younger populations. The loss of habitats due to agricul-
tural expansion and deforestation represents a significant
threat to the availability of these plants. Furthermore,
increased access to modern education has adversely
impacted the utilization of traditional medicine. The
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decline of these essential resources not only jeopard-
izes the availability of traditional remedies but also
threatens the cultural integrity of the communities reli-
ant on them. As modernization continues to shape life-
style choices and healthcare practices, it is imperative to
evaluate the status of medicinal plants in the region and
comprehend their implications for both biodiversity and
cultural heritage. Moreover, juxtaposing the findings
of this study with the central Ethiopian ethnobotanical
medicinal plant database could yield valuable insights
into the regional distribution and application of these
plants, thereby enriching our understanding of Ethio-
pia’s extensive tradition of plant-based healthcare. This
study aims to: (i) document the medicinal plants utilized
by indigenous communities in the Fofa and Toaba sub-
districts, detailing their local names, the parts used, and
preparation methods; (ii) investigate how socioeconomic
factors influence the utilization and transmission of eth-
nobotanical knowledge within these communities; (iii)
assess the contribution of traditional medicinal plants to
food security and public health, particularly their roles
in local diets and health practices; (iv) analyze the tradi-
tional medicinal practices linked to these plants, focus-
ing on the ailments they address and the cultural beliefs
regarding their effectiveness; and (v) evaluate the knowl-
edge and perceptions of community members about the
availability, sustainability, and conservation of medicinal
plants in their environment. Furthermore, comparing
our findings with the Ethiopian ethnobotanical medici-
nal plant database could enrich our understanding of the
regional distribution and usage of these plants, enhanc-
ing our appreciation of Ethiopia’s rich heritage in plant-
based healthcare.

Materials and methods

Description of the study area

This study was carried out in eight sub-districts of the
Yem Zone, located in the Central Ethiopia Regional
State. The zone is named after the Yem people, the
indigenous inhabitants of the area, who speak a distinct
language called "Yemisa," classified within the Omotic
language group. Yem is bordered to the west and north
by the Oromia Region and is separated from Gurage on
the northeast and Hadiya on the east by the Omo River.
Prominent geographical features include Mount Bor
Ama, Mount Azulu, and Mount Toba. The administra-
tive center is Saja, which is situated 234 km west of Addis
Ababa and 112 km from Jimma Town. The elevation in
the region ranges from 1000 to 2500 m above sea level
[24]. Geographically, the Yem Zone lies between lati-
tudes 7°36'54”N and 8°27'N, and longitudes 37°36'54”E,
with altitudes spanning from 1000 to 2930 m above sea
level (Fig. 1). This diverse climate supports a variety of
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crops across the districts, contributing significantly to
local agriculture and the livelihoods of the Yem people.
Subsistence agriculture in the zone primarily focuses
on cereals and enset (E. ventricosum), which is the main
food crop and reflects the region’s agricultural practices
and dietary preferences. The agro-climatic diversity also
allows for the cultivation of important cash crops such as
teff, wheat, barley, and pulses. Non-agricultural income
sources include selling butter and remittances. According
to the 2007 Census by the Central Statistical Agency of
Ethiopia (CSA), the Yem Zone has a population of 80,687,
comprising 40,566 men and 40,121 women. With an area
of 647.90 square kilometers, the population density is
approximately 124.54 people per square kilometer. Urban
inhabitants account for 7952, or 9.86% of the population,
while 106, or 0.13%, is pastoralists. There are a total of
17,632 households, yielding an average of 4.58 individu-
als per household and 17,204 housing units [25]. The
three largest ethnic groups in the Yem Zone are the Yem
(90.57%), the Oromo (5.41%), and the Hadiya (1.27%),
with other ethnicities making up 2.75%. Yemisa is spo-
ken as a first language by 72.67% of the inhabitants, while
22.63% speak Oromo, 2.57% speak Amharic, and 1.16%
speaks Hadiya. The remaining 0.97% speaks various other
languages. The predominant religions practiced in the
area are Ethiopian Orthodox Christianity (63.05%), Islam
(27.09%), and Protestantism (9.61%) [25].

Climate of the study area

The Yem Zone features three distinct agro-ecological
climatic zones: highland (dega), midland (woynadega),
and lowland (kola). The region receives mean annual
rainfall varying from 900 to 2,200 mm, primarily occur-
ring between March and September. According to the
National Meteorological Service Agency (NMSA), Saja
has an average monthly temperature of 20.7 °C, with
maximum and minimum temperatures reaching 34.0 °C
and 9.9 °C, respectively (Fig. 2). Rainfall patterns show
significant precipitation from March to October, with
April experiencing the highest rainfall at 275 mm. In con-
trast, the dry season from November to February sees
considerably lower rainfall, with January recording just
25 mm.

Vegetation of the study area

The Yem Zone boasts a rich variety of vegetation, includ-
ing both woodlands and protected natural forests.
Among these protected areas are the Kumuli Forest,
Hanebari Forest, Bori Mountain Forest, and Oya Forest,
all situated within the Fofa district. The region’s agricul-
tural lands exhibit an agroforestry system, where mature
indigenous tree species coexist with cultivated crops.
Key species include A. schimperiana, A. dimidiata, C.
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Fig. 1 Map of the study area (generated By ArcGis 10.4.1)
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Fig. 2 Climate diagram showing climatic data at Saja station, Yem
Zone

macrostachyus, F sycomorus, . procera, O. capensis, P
falcatus, P. africana, S. guineense, A. nilotica, E. globu-
lus, and H. abyssinica. Vegetation types in the Yem Zone
vary with altitude. At higher elevations, particularly on
Bori Mountain, which rises to 2939 m above sea level,
dry evergreen Afromontane vegetation predominates.

37 37 37 37 37

In contrast, the lower altitudes, especially along the Gibe
River valley, support wooded grasslands characterized
by deciduous Combretum-Terminalia types, extending
down to about 1400 m above sea level [24]. This diverse
vegetation not only sustains local biodiversity but also
plays a vital role in maintaining ecological balance and
supporting the livelihoods of the communities in the
area.

Reconnaissance survey and sampling techniques

A reconnaissance survey of the study area was conducted
from November 15 to November 30, 2022, to gather
essential information from selected sub-districts and
facilitate personal preparations. Within each sub-district,
specific villages and their corresponding key informants
(healers) were identified based on insights obtained from
the Culture and Tourism Offices of both districts, as well
as input from local administrators, community members,
religious leaders, and elders. Purposive sampling was
used to select the kebeles for the study, focusing on the
presence of traditional medicinal plants, availability of
healers, historical usage of traditional medicine, vegeta-
tion cover, and agro-ecological conditions. The selection
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process was informed by prior data collected from local
healthcare practitioners, respected elders, community
leaders, participants in focus group discussions, and tra-
ditional healers. Ultimately, eight kebeles were chosen
for the study, representing 25.8% of the total 31 kebeles
in the district. The selected kebeles include Ashe, Azigi
Zemida, Somu Awasho, Shosho, Faiya, Kerewa, Aya
Kebo, and Meleka (Table 1).

A total of 96 informants were selected, with 12
respondents from each kebele, employing both purposive
and simple random sampling methods. The sample con-
sisted of 74 males and 22 females, all aged 28 and above.
Among the 96 informants, 72 (75%) were chosen as gen-
eral informants through simple random sampling, with
9 selected from each kebele. The remaining 24 (25%), or
3 from each kebele, were identified as key informants
through purposive sampling, following the guidelines
of [26, 27]. Key informants were selected based on their
indigenous knowledge of medicinal plants, with assis-
tance from local administrators, recommendations from
community elders (locally known as gayma), religious
leaders, and other residents.

Methods of ethnobotanical data collection

Ethnobotanical data were collected during five field trips
conducted between March 2023 and April 2024, fol-
lowing the methodologies outlined by [27, 28]. The data
collection focused on various aspects, including respond-
ents’ backgrounds, diagnostic and treatment methods,
local names of medicinal plants, parts of plants used for
treating ailments, preparation techniques, availability of
medicinal plants in the area, factors threatening these
plants, and conservation practices. Information was gath-
ered through semi-structured interviews, questionnaires,
group discussions, guided field walks, and field observa-
tions with selected respondents and key informants.

Semi-structured interviews

Semi-structured interviews were conducted according
to the guidelines established by [27, 28]. This approach
allowed the researcher to ask follow-up questions, pro-
viding additional insights beyond the prepared check-
list. The questionnaire items were originally developed
in English and then translated into the local language,
Yemsa. Most interviews and discussions were held
directly in Yemsa by the investigator, a native speaker,
which facilitated informal conversations with villagers
and accessible informants, enhancing the richness of
the information gathered. Key informants were initially
interviewed individually, followed by non-healer inform-
ants, who were interviewed both individually and in
group settings.
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Field observations

Field observations, including market assessments, were
carried out in three purposefully selected forest areas:
Oya Forest, Kumuli Forest in Zemda kebele, and Semua-
washo Forest in Semunama kebele. Local residents with
extensive knowledge about the forests’ histories and
their significance to the community assisted during these
observations. Key aspects documented included the
past and present status of medicinal plants in each for-
est, plant communities, indigenous knowledge related to
the cultivation of medicinal plants, and conservation and
management strategies.

Group discussions

Group discussions were organized in the study areas,
involving eight participants seven males and one female.
Among the participants, three were healers, while the
remaining five were non-healers. All participants actively
engaged in the discussions, which the researcher facili-
tated. Important topics covered included the distribution
of medicinal plants, factors threatening their survival,
treatment methods, commonly used plant parts for
medicinal purposes, and conservation and management
strategies. These group discussions were invaluable,
allowing participants to share and compare their knowl-
edge freely, ultimately leading to a consensus on the eth-
nomedicinal data.

Market survey

A market survey was conducted at the Shosho Monday
market in the Fofa district to evaluate the trade and mar-
ketability of medicinal plants. During the survey, only
a limited number of medicinal plants were observed,
alongside a few additional varieties available in the mar-
ket. Data on prices, availability, and the types of diseases
treated by these remedies were collected from sellers
observed in the market.

Specimen collection and identification

Based on information gathered from informants, medici-
nal plant species were collected from various sources,
including the wild, home gardens, roadsides, and agri-
cultural fields. Throughout the collection process, details
such as the local names of the plants, their habitats, the
ailments they are used to treat, the parts utilized, and
other relevant information were documented. The col-
lected species were categorized into trees, shrubs, herbs,
and climbers. Preliminary identifications were conducted
in the field, while unidentified specimens were further
examined by comparing them with authentic illustra-
tions and taxonomic keys found in the Flora of Ethiopia
and Eritrea [29]. The researcher cross-referenced the
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actual plants and their characteristics with the descrip-
tions in this reference. Documentation included scientific
names, vernacular names, families, habitats, uses of the
plant species, and the number of medicinal plant species
within each family.

Data analysis

Field data were collected, organized, categorized, and
documented using Microsoft Word 2019, encompass-
ing both scientific and local plant names, their respective
families, life forms, utilized parts, and habitats. Analyti-
cal tools such as tables, bar graphs, and pie charts were
employed for frequency analysis. Descriptive statistics,
including mean and standard deviation, were calculated
using R software version 4.3.3. Before conducting the
t-tests, the Shapiro—Wilk test was performed to assess
normality. Gender differences in medicinal plant knowl-
edge were analyzed using an independent t-test based on
reported plants. Additionally, variations in knowledge
across different educational levels and healing experi-
ences were assessed with separate t-tests. Knowledge dif-
ferences among age groups were analyzed using ANOVA.
The relationship between age and reported plants was
examined through Pearson correlation and linear regres-
sion. Furthermore, quantitative ethnobotanical analysis
methods such as informant consensus factor (ICF), fidel-
ity level (FL), direct matrix ranking (DMR), and prefer-
ence ranking (PR) were applied, following the guidelines
of [27].

Informant consensus factor (ICF)
Informant consensus factor (ICF) was calculated to
determine the effectiveness of medicinal plants in each
ailments categories and to identify the agreement of the
informants on the reported use of medicinal plants to
cure a group of ailments using the formula adopted from
[30]. ICF was calculated as ICF = I\Iiﬁ‘fr:rit where ICF is
informant consenus factor.

Nur refers to the number of use reports for a particular
ailment category.

nt refers to the number of medicinal plant species
used for a particular ailment category by all inform-
ants. ICF was used to evaluate the reliability and valid-
ity of information recorded during the interview; it
helps the researcher to rejects irrelevant information
that the informants did not agree in common ideas and
only accept to ideas that were relevant and agreed by
all informants. The calculated values of ICF always lie
between 0 and 1, the values closed to 1 mean there was
high agreement of informants in the effectiveness of
medicinal plants in order to heal the given aliments, and
low ICF values indicate that informants disagree over
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the healing potential of medicinal plants for the given
aliments.

Fidelity Level (FL)
Fidelity Level (FL) was utilized to determine the percent-
age of informants who reported using a specific plant for
the same major purpose. FL was calculated for the most
frequently reported ailments using the formula from
(32,33). F1 = % X 100 where

NP refers to the number of informants that claim the
use of a plant species to treat a particular disease; N
refers the number of informants that use the plants as a
medicine to treat given disease; FL was used to evaluate
the relative healing potential of each reported medicinal
plant used against human diseases.

Direct matrix ranking (DMR)

The direct matrix ranking (DMR) exercise was employed
to compare the multiple uses of a given species and relate
this to the extent of its utilization, following the method-
ology outlined in [27]. This approach identifies and ranks
the most important medicinal plants in the study area
based on various values beyond their medicinal uses.
Among the collected medicinal plants, nine tree species
were selected for their multiple uses, including medici-
nal, fodder, food, firewood, construction, charcoal, fenc-
ing, furniture, and recreational value. These species were
presented to ten selected key informants, who assigned
use values and ranked each species. Respondents used a
ranking system where: 5=best, 4=very good, 3=good,
2=less used, 1 =least used, and 0=not used.

Preference ranking (PR)

Preference ranking (PR) was conducted according to the
guidelines in [27, 28]. Each medicinal plant was paper-
tagged, and informants were asked to assign the highest
value to their most preferred species for treating illnesses
and the lowest value to the least preferred plant, in
accordance with their order of preference for the remain-
ing species. The values for each species were summed,
and the rank for each was determined based on the total
score, indicating the order of the most effective medici-
nal plants used by the community to treat diseases in the
study area.

Jaccard similarity index (JSI)

Jaccard’s similarity index (JSI) was utilized to evaluate
the similarity in the composition of medicinal plant
species across various studies conducted in different
regions of the country. The index is calculated using
the formula: JCS=c/ (a+b+c). In this formula, Jac-
card’s similarity index quantifies the level of similar-
ity between two distinct study areas: study area a (the
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current study area) and study area b (other study areas).
The variables represent the species present in each area,
with "a" denoting the number of species in study area a,
"b" for study area b, and "c" for the number of common
species shared between the two areas. The values of the
JSI range from O to 1, where a value of 1 indicates com-
plete similarity and a value of 0 indicates no similarity.
To express the JSI as a percentage, it can be multiplied
by 100, yielding a percentage representation of the sim-
ilarity index [31].

Results

Background of respondents of the study area

The data collected from respondents regarding their
backgrounds revealed considerable variation in age,
sex, educational level, and marital status. Among the 90
respondents interviewed in the study area, 74 (77.1%)
were male and 22 (22.9%) were female. Males outnum-
bered females in both the general and key informant
categories. The lower participation of females in the
collection and treatment of traditional medicine was
primarily attributed to their larger responsibilities for
household activities compared to males, who were more
likely to engage in outdoor activities and share their
indigenous knowledge with peers. The age of the inform-
ants ranged from 28 to 85 years, with the majority being
over 51 years old. In terms of educational background,
70.8% of respondents were illiterate, 22.9% had com-
pleted primary school, and 6.2% had attained second-
ary education or higher. All informants were married.
Regarding religious affiliation, approximately 80.2% iden-
tified as Orthodox Christians, followed by 11.4% as Prot-
estants, and 8.3% as Muslims (Table 1).

Ethnobotanical plant species in the study areas

In this study, a total of 164 medicinal plant species used
for treating ailments in humans and livestock were col-
lected from the study area. These species belong to
140 genera and 60 families. Among them, 111 species
(67.68%) were used exclusively for human ailments, while
32 species (19.51%) were used for livestock ailments.
The remaining 21 species (12.8%) were utilized for both
human and livestock conditions. In terms of species
count, the Asteraceae and Fabaceae families each con-
tained 14 species (8.53%), making them the most numer-
ous. They were followed by the Lamiaceae family with 10
species (6.09%) and the Cucurbitaceae and Poaceae fami-
lies, each with 8 species (4.87%). Other notable families
included Solanaceae and Euphorbiaceae, both having 7
species (4.26%), and Rutaceae, which included 6 species
(3.65%) (Table 2).

Page 8 of 50

Human and livestock diseases in the study area

Data collected from informants in the study area
identified a total of 83 known ailments affecting both
humans and livestock. Of these, 54 (65.06%) were
human ailments, 8 (9.63%) were livestock ailments, and
21 (25.30%) were ailments that impacted both humans
and livestock.

Medicinal plants used to treat human and livestock
diseases

The study findings revealed that out of the 164 plant spe-
cies collected, 111 species (67.68%) were used exclusively
for treating human ailments, while 32 species (19.51%)
were designated for livestock ailments. Additionally, 21
species (12.8%) were employed to treat ailments in both
humans and livestock.

Habitats of medicinal plants

Analysis of the data indicated that most medicinal plant
species were collected from wild habitats, accounting for
81 species (49.39%). This was followed by home gardens
with 35 species (21.34%), agricultural fields with 23 spe-
cies (14.04%), living fences with 15 species (9.14%), and
roadsides with 10 species (6.09%).

Growth forms of medicinal plants

The analysis of growth forms revealed that herbs com-
prised the largest group, with 76 species (46.34%). This
was followed by trees with 42 species (25.60%), shrubs
with 34 species (20.73%), and climbers with 12 spe-
cies (7.31%). Among the 76 herb species collected, 56
(34.14%) were used for human ailments, 13 (7.92%) for
livestock ailments, and 7 (4.26%) for both. Similarly, of
the 42 tree species, 28 (17.07%) were used for human ail-
ments, 9 (5.48%) for livestock ailments, and 5 (3.04%) for
both. Among the 34 shrub species, 21 (12.8%) were used
for human ailments, 7 (4.26%) for livestock ailments, and
6 (3.65%) for both. Additionally, of the 12 climber spe-
cies, 6 (3.65%) were used for human ailments, 3 (1.8%) for
livestock ailments, and the remaining 3 (1.8%) for both.

Plant parts used for medicinal purposes

The investigation revealed that nine different parts of
medicinal plants were utilized to treat both human and
livestock ailments in the study area. The most com-
monly used part was the leaf, accounting for 72 instances
(43.90%), followed by the root with 49 instances (29.87%).
Both bark and seed were used 20 times (12.19%), while
stem and bulbs were utilized 7 times (4.26%). Addition-
ally, fruits were used 12 times (6.55%), and both flowers
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and whole plants were the least utilized parts, with 2
instances each (1.21%).

Preparation method of medicinal plants

The study revealed that local people in the area employed
various methods for preparing herbal medicine, which
depended on the types of medicinal plants collected and
the ailments being treated in both humans and livestock.
Among the different preparation methods used by herb-
alists, crushing was the most common, 49 (29.87%), fol-
lowed by pounding with 39 (23.78%). Other methods
included powdering (9.75%), chewing (7.31%), cooking
(6.7%), smashing (4.87%), boiling and brushing (4.26%),
and both decoying and juicing (3.04%). The least used
methods were squeezing and smoking, each with 2
(1.21%), and soaking, which was noted once (0.6%).

Condition of medicinal plants preparation

Results from the study indicated that most medicinal
plants were prepared in their fresh form. Specifically,
118 species (71.80%) were prepared fresh, while 25 spe-
cies (15.24%) were prepared in both fresh and dry forms.
The remaining 21 species (12.80%) were prepared in dry
form.

Route of administration of medicinal plants

Data collected from the study area showed that various
routes of administration were used by healers, depending
on the type of disease and the methods of herbal prepa-
ration. The most common route of administration in the

Fig. 3 Most cited rout of administration of medicinal plants
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study area was oral, followed by dermal, nasal, and audi-
tory (Fig. 3).

Dosage of administration, additives, and diagnostic features
for medicinal plants

The dosage of herbal medicine varied according to the
type of disease and the practitioners treating them. Fac-
tors such as the age and condition of the patients also
influenced dosage variations. Informants noted that
doses were typically estimated using various measur-
ing tools, including liters, spoons, tea cups, coffee cups,
water glasses, and even the palm of the hand, depend-
ing on the patient’s age, the nature of the disease, and
their overall condition. Data from informants revealed
that practitioners relied on specific diagnostic fea-
tures to determine diagnoses and prescribe appropriate
doses, considering both the type and duration of the ail-
ments. Healers in the area commonly diagnosed health
issues through patient interviews and visual inspections.
They typically asked patients or their attendants about
observed symptoms and the duration of health problems,
while also visually examining changes in the eyes, urine,
and skin color, as well as the tongue and throat. This
included monitoring body temperature, swelling, edema,
coughing, bleeding, diarrhea, vomiting, the presence
of parasites, and the condition of sores in both humans
and livestock. In the current study area, herbal remedies
were utilized both with and without additives. Nota-
bly, most medicinal plants were used without any addi-
tional ingredients. However, certain herbal medicines did
incorporate additives, such as water, milk, coffee, honey,
meat, bulla locally made from E. ventricosum, and "Tella"
(a local beer). Informants in the current study indicated
that additives were considered essential for enhancing
the healing efficacy of remedies. According to the tradi-
tional healers, antidotes are used to counteract any nega-
tive effects of medicinal preparations like P. dodecondra
and C. macrostachyus, which are used to treat rabies and
malaria. Water is the most frequently used solvent in the
preparation of herbal medicine.

Informant consensus factor (ICF)

The calculated values of the informant consensus factor
(ICF) for the study area indicated that diseases most fre-
quently encountered had higher ICF values. This suggests
that medicinal plants recognized by community members
as highly effective for treating these diseases also received
elevated ICF scores. Notably, plants used to treat res-
piratory diseases, such as the common cold, cough, and
fever, had the highest ICF value at 91%. This was closely
followed by plants used for managing diabetes and blood
pressure at 90%, and those addressing issues related to
evil spirits and the evil eye at 89% (Table 3).



Lulesa et al. Journal of Ethnobiology and Ethnomedicine (2025) 21:14 Page 33 of 50
Table 3 Informant consensus factor (ICF)

Diseases categories Nt Nur ICF % Rank
Respiratory system diseases, common cold, cough, fever 7 75 0.91 91 Tst
Diabetes, blood pressure 3 21 0.90 90 2nd
Evil eye and evil sprit 5 40 0.89 89 3rd
Organ diseases; eye diseases, ear diseases, toothache, headache 12 68 0.83 83 4th
Tonsillitis, goiter 7 33 0.81 81 5th
Abdominal pain, intestinal pain, diarrhea, vomiting 15 76 0.81 81 5th
Mich, dehydration, sudden illness 14 69 0.80 80 6th
Joint pain, hiccup, fracture 5 18 0.76 76 7th
Skin problems, wound, fire burn 16 59 0.74 74 8th
Animal diseases,leeches,anthrax, animal bit, bloat, swelling 21 77 0.73 73 Oth
Intestinal parasite, tape worm, ascariasis,Malaria, rabies viruses 20 71 0.72 72 10th

Table 4 Fidelity level index of some medicinal plants

Species name Primary use/s N Np FL % Rank
A. sativum Malaria 8 8 100 1
H. rueppedir Abdominal pain 16 16 100 1
R. chalepensis Stomach ache 14 12 91 2
O. grattisimum Mich 20 18 90 3
E. camaldulenis Common cold 19 17 89 4
L. sativum Internal parasites 15 13 86 5
C. macrostachyus Ring worm 12 10 83 6
V.anygdalina Ascariasis 15 1 73 7
P dodecandra Rabies 9 6 66 8
J. procera Amoebia 14 9 64 9
Fidelity level (FL)

The fidelity level (FL) was calculated for the most cited
medicinal plant species, with eight or more inform-
ants reporting each species. The results showed that all
species had FL values exceeding 60%, reflecting strong
consensus among informants regarding their heal-
ing potential. Among the cited plants, A. sativum (used
against malaria) and H. rueppelli (for abdominal pain)
achieved a perfect FL of 100%, ranking first. They were
followed by R. chalepensis (for stomach ache) with an
FL of 92, securing the second rank, and O. gratissimum
(used for various ailments) with an FL of 90, placing
third. E. camaldulensis (for common cold) received an FL
of 89, ranking fourth, along with other species (Table 4).

Direct matrix ranking of medicinal plants

The results from the direct matrix ranking in the study
area indicated that many medicinal plant species are
under threat due to their diverse uses beyond medici-
nal applications. These plants serve multiple purposes,

including food, firewood, charcoal, construction materi-
als, farming, furniture, and forage. In this study, direct
matrix ranking (DMR) was conducted with ten key
informants to assess nine multipurpose medicinal plant
species at risk from various utilitarian factors. Inform-
ants ranked the plants across eight categories of use, from
highly threatened to least threatened. The ranking system
was defined as follows: 5=Dbest, 4=very good, 3=good,
2=less used, 1=least used, and 0=not used. According
to the rankings, C. africana, E. ventricosum, and J. pro-
cera emerged as the first, second, and third most threat-
ened indigenous medicinal plant species, respectively.
They were followed by A. abyssinica, E. globulus, P. fal-
catus, C. macrostachyus, and E. abyssinica, which were
deemed the least threatened by activities such as fire-
wood collection, charcoal production, construction, and
furniture making (Table 5).

Preference ranking of medicinal plants

In the study area, seven medicinal plants were identi-
fied as effective in treating wound infections. Ten key
informants were selected to compare and rank these
plants according to their efficiency and healing poten-
tial. The informants assigned higher ranks to plants with
greater healing abilities and lower ranks to those with less
effectiveness. The scores given by the informants were
summed and organized in order of effectiveness. C. mac-
rostachyus received the highest score, earning the top
rank, followed by V. myriantha and C. arabica, indicat-
ing that these species are regarded as the most effective
and preferred for treating wound infections. The remain-
ing plant species, G. schimperi, R. communis, C. limon,
and E. globulus, were ranked fourth to seventh, respec-
tively, based on their treatment potential for this ailment
(Table 6).
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Table 5 Average direct matrix rank of nine multi-uses of medicinal plants in the study area

Name of species Use categories Total Rank
Fur Far Fod Fo Fiw Cha Con Med

A. abyssinica 10 13 13 0 15 15 0 13 79 4

C. africana 15 12 1M 0 15 14 15 13 95 1

C. macrostachyus 0 12 11 0 15 14 4 13 69 7

E. ventricesum 12 14 14 15 12 0 13 14 94 2

E. globulus 12 0 5 0 15 14 14 13 73 5

E. abyssinica 1 1 0 0 13 0 12 13 60 9

J. procera 9 8 8 11 1 13 12 14 88 3

P, falcatus 14 0 5 0 14 13 14 12 72 6

V.amygdalina 0 0 15 0 15 13 9 14 66 8

Total 88 70 82 26 125 9% 93 119

Rank 5th 6’th 6th 8th Tst 3rd 4th 2nd

Furniture: Fur, farming: Far, fodder: Fod, food: Fo, fire wood: Fiw, charcoal: Cha, construction: Con, medicine: Med

Table 6 Preference ranking of eight medicinal plants species used to treat wound

Medicinal plants Respondents T R
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10

C. limon 4 2 5 1 1 4 2 1 3 4 27 6th

C. arabica 5 4 2 3 6 5 6 6 1 5 43 3rd

C. macrostachus 7 6 6 5 7 7 4 7 5 7 61 1st

E. globules 1 3 1 4 4 1 3 4 2 1 24 7th

G. schimperi 3 1 4 7 3 3 7 3 7 3 41 4th

R.communis 2 5 3 6 2 2 1 2 6 2 31 5th

V. myrantha 6 7 7 2 5 6 5 5 4 6 53 2nd

T: total, R: rank

Jaccard’s similarity index (JSI) analysis

The Jaccard’s similarity index (JSI) was employed to
assess cultural similarities among different ethnic com-
munities based on shared plant species and their medici-
nal uses. This comparative analysis highlights both the
similarities and differences between the current findings
and previous studies. The traditional medicinal uses of
plants, as detailed in Table 2, were compared with 29
published ethnomedicinal sources at both regional and
national levels (Table 7).

Market observation of medicinal plants

A local market observation conducted in the study area
revealed that there was minimal trading of medicinal
plants. During the survey, only a few species, such as
H. rueppelli (locally called Taseta), N. tabacum (locally
known as Bao tumako), R. chalepensis (locally referred
to as Chirata), and E. kebericho (locally called Keber-
cho), were observed being sold for their medicinal value.
Informants interviewed at the market indicated that

selling medicinal plants in legal markets was uncommon
in the community. Instead, healers typically prepared and
sold these plants from their homes. This practice reflects
the local preference for gathering these plants themselves
or seeking treatment directly from local healers rather
than purchasing them. Additionally, cultural beliefs
within the community suggested that selling medicinal
plants could diminish their healing potential and lead to a
loss of indigenous knowledge. Both medicinal practition-
ers and community members felt that activities related
to traditional medicine should remain private and con-
fidential. The market observation further noted that the
plants available for sale were primarily intended for food,
spices, stimulants, aromatics, and beverages, rather than
for medicinal purposes.

T-test analysis of medicinal plant knowledge between key
and general informants

R software was utilized to conduct a t-test to examine
the differences in TMPK between key informants and
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Table 7 Jaccard similarity index comparing the current study with earlier research conducted in Ethiopia

Study area Species number (aorb) Common species(c) Jaccard index Similarity (%) References

Yem 164 - - - Present study

Ameya 78 34 0.123 123 [32]

Gurage 244 52 0.113 1.3 [33]

Gera 63 28 0.109 109 [34]

Dawuro 274 53 0.108 10.8 [17]

Goro 84 29 0.104 104 [35]

Tulo 104 31 0.103 10.3 [36]

Gamo 188 40 0.102 10.2 [21]

Hamar 145 34 0.099 9.9 [37]

Dalle 71 25 0.096 9.6 [2]

Yeki 98 28 0.096 9.6 [23]

Ale 72 25 0.095 95 [38]

Gechi 70 24 0.093 9.3 [39]

Guraferda 81 25 0.092 92 [30]

Borecha 81 25 0.092 9.2 (40]

Sheka 266 42 0.089 89 [41]

Kelala 82 23 0.085 85 [42]

Asagirt 103 25 0.085 8.5 [43]

Zuway 73 22 0.084 84 [44]

Fadis 40 18 0.081 8.1 [45]

Habru 134 26 0.080 8.0 [46]

Ensaro 101 23 0.079 79 [47]

Quarit 112 23 0.076 7.6 [48]

Nensebo 127 24 0.076 7.6 [49]

Mojana 56 18 0.075 75 [50]

Sekela 121 23 0.074 74 [51]

Ganta 173 27 0.074 74 [52]

Quara 128 23 0.073 73 [31]

Armachiho 78 19 0.02 72 [53]

Dibatie 170 26 0.072 7.2 [54]

Table 8 Medicinal plants knowledge among informant groups (t-test)

Characters Informant groups N Mean +SD t-value p - value

Gender Male 74 41418 5.7 P<0.05
Female 22 21+12

Literacy level llliterate 68 41419 59 P<0.05
Literate 28 21+13

Experience of informant Key informant 24 55+13 9.3 P<0.05
General informant 72 25114

general informants. The results indicated a statistically
significant difference in MPK between the two groups
(t=9.3, P<0.05). Key informants had a significantly
higher average MPK score (M =5.5, SD=1.3) compared
to general informants (M =2.5, SD=1.4) (Table 8).

T-test analysis of medicinal plant knowledge between gender
A t-test was performed using R software to analyze the
differences in MPK between male and female inform-
ants. The results revealed a statistically significant dis-
parity in MPK scores across genders (t=5.7, P<0.05),
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as shown in Table 8. Specifically, male informants had
a higher mean MPK score (M =4.1, SD =1.8) compared
to their female counterparts (M =2.1, SD=1.2).

T-test analysis of medicinal plant knowledge by educational
background

A t-test was conducted using R software to explore the
differences in medicinal plant knowledge (MPK) among
informants based on their educational backgrounds.
The results indicated a statistically significant differ-
ence between the two groups (¢=5.9, P<0.05). Addi-
tionally, as shown in Table 8, the mean MPK score for
illiterate informants was significantly higher (M=4.1,
SD=1.9) compared to that of literate informants
(M=2.1,SD=1.3).

ANOVA analysis of medicinal plants knowledge by age group
The analysis of variance (ANOVA) conducted in
R indicated that age groups—young, middle-aged,
and elderly—significantly influenced TMPK scores
(F=19.33, P<0.05). The results demonstrated sub-
stantial age-related differences in MPK, as reflected by
the greater variance between age groups (SS=143.6,
MS=71.78) compared to the variance within groups
(SS=345.4, MS=3.71) (Table 9). Further analysis
using Tukey’s HSD post-hoc tests revealed that the
elderly group had significantly higher mean scores
(M=4.3, SD=2.1, P<0.05) than both the middle-aged
group (M=2.5, SD=1.3, P<0.05) and the young group
(M=1.5,SD=1.1, P<0.05).

The relationship between age groups and MPk shows
a strong positive correlation, as demonstrated by a
correlation coefficient of 0.8 (see Fig. 4). Additionally,
regression analysis indicated that at a significance level
of P<0.05, the estimates for B0 and B1 were -2.3 and
0.12, respectively. The positive correlation highlighted
by the P1 estimate suggests that with each increase in

Table 9 Age categories with informant knowledge (One way

ANOVA)
Source of variation Df SS MS=SS/Df Fratio P-value
Between groups k-1 1436 7178 1933 P<005
3-1=2
Residual (within) n-k 3454 371
96-3=93
Total n-1 489 7549
96-1=95

K: number of level, n: number of observation, Df: degree of freedom, SS: sum of
squares, MS: mean of square, significant codes: 0.05

Page 36 of 50
Correlation Score = 0.8
p-value = 9.4e-30
© -
(0]
(2]
3
T © + [} e eso ese C N ] e
2
4
<
<
o
T <t 00 e o ®
£
(5}
<
@
£
5
£ N - e e o o ® °
L
£ o 00 o
o 4
T T T T T T
30 40 50 60 70 80
Informant Age

Fig. 4 Correlation model of informant age groups

age category, the expected value of MPk increases by
0.12 (refer to Fig. 5).

Transmission of traditional medicinal knowledge

Traditional medicinal knowledge is handed down
through generations using various methods. Fathers
often teach their oldest sons while collecting medici-
nal plants and observing them in their natural habitats.
Knowledge is also shared among close relatives during
collaborative activities and extended journeys, as well
as between friends within a tight social network. In the
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Fig. 5 Regression model of informant age groups
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Table 10 Transmission of medicinal plant knowledge

Medicinal plant knowledge transfer No of respondents %

Trusted oldest son 40 416
All members of the family 22 229
Nearest relatives 17 17.7
Nearest friends 6 6.2

Samo Eta anniversary M 114
Total 96 100

study area, an annual event known as "Samo Eta," cel-
ebrated on October 17, brings community members
together to collectively gather medicinal plants from sur-
rounding areas. This event promotes the sharing of expe-
riences and the transfer of indigenous knowledge across
generations. According to data collected from respond-
ents, the most common methods of knowledge transfer
include direct transmission to the oldest son (40%) and
sharing with relatives (26%) (Table 10).

Threats of medicinal plants
Data collected from informants revealed various threats
to medicinal plants in the study area. The most frequently

Table 11 Treating factors of medicinal plants in the study area

Page 37 of 50

mentioned factors included agriculture, firewood collec-
tion, construction, charcoal production, house and fence
building, overgrazing, and urbanization. To evaluate
the extent of damage caused by these threats, respond-
ents ranked each factor based on its damaging potential.
Ten informants were asked to rank seven threat factors,
assigning the highest ranks to the most damaging and
the lowest to the least damaging. The results indicated
that agriculture, construction, and firewood collection
were the top three threats, ranked first, second, and third,
respectively. They were followed by house and fence con-
struction, and charcoal production, which ranked fourth
and fifth. Overgrazing and urbanization were identified
as the least significant threats to medicinal plants in the
area (Table 11).

Identification of most threatened medicinal plants

To determine which medicinal plants are most threat-
ened in the study area, eight species were selected for
evaluation, and eight informants ranked the degree of
threat to each plant. The results revealed that L. abyssi-
nica, H. abyssinica, and C. africana were the most threat-
ened, ranking first, second, and third, respectively. They
were followed by E. kebericho, C. edulis, and P. dodecan-
dra, which ranked fourth, fifth, and sixth. In contrast, E.

Threatening factors Respondents Total Rank
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10

Agriculture 7 6 6 5 7 7 4 7 5 7 61 1st
Charcoal production 2 5 3 6 2 2 1 2 6 2 31 5th
Construction 6 7 7 2 5 6 5 5 4 6 53 2nd
Fire wood 5 4 2 3 6 5 6 6 1 5 43 3rd
House construction 3 1 4 7 3 3 7 3 7 3 41 4th
Overgrazing 4 2 5 1 1 1 2 1 3 4 27 6th
Urbanization 1 3 2 4 4 1 3 4 2 1 25 7th
Table 12 Rank of threatened medicinal plants
Threatened medicinal Respondents Total Rank
plants

R1 R2 R3 R4 R5 R6 R7 R8
L. abyssinica 8 7 6 6 8 8 5 6 54 1st
H. abyssinica 7 8 5 4 7 7 6 7 51 2nd
C. africana 5 6 8 7 3 4 7 8 48 3rd
E. kebericho 6 5 4 6 5 6 8 5 45 4th
Carissa edulis 2 4 7 3 6 5 4 2 33 5th
P dodecandra 4 2 3 1 4 3 2 3 22 6th
E. abyssinica 3 3 1 2 1 1 3 1 15 7th
C. macrostachyus 1 1 2 2 2 2 1 2 13 8th
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abyssinica and C. macrostachyus were not seen as highly
threatened, ranking seventh and eighth, respectively
(Table 12).

Management and conservation of medicinal plant
Informants from the study area reported that traditional
practitioners actively conserve and manage local plants
to fulfill various needs, including food, construction
materials, firewood, fodder, commercial uses, cultural
and spiritual significance, and medicinal applications.
Indigenous communities possess a wealth of knowledge
regarding plant habitats, distribution, harvesting tech-
niques, optimal times for harvesting, and the conserva-
tion status of local flora. Traditional practitioners are
recognized as more effective custodians and managers of
medicinal plants than other community members. These
plants are primarily conserved through cultivation in
home gardens and sacred areas, where they receive bet-
ter management compared to their wild counterparts.
The spiritual, ritualistic, and material values associ-
ated with medicinal plants promote their conservation
in the region. Field observations with key informants in
Semunama Kebele revealed that spiritual and ritual sites
are particularly well protected, with restrictions on cut-
ting and harvesting in these areas. Notable species such
as Pfalcatus, C. macrostachyus, . procera, R. communis,
and O. europaea were found to be well preserved around
the Mekoyu Mikael Church. Further observations in the
Kumul Forest in Zemda Kebele, which also serves ritual
purposes, highlighted a diverse array of well-conserved
plant species, many of which are utilized for medicinal
purposes.

Discussion

Ethnobotanical plant species in the study areas

A total of 164 medicinal plant species belonging to 60
families and 140 genera were collected and documented
for their use in treating 83 ailments in humans and live-
stock. The number of medicinal plant species identi-
fied in this study is notably higher compared to similar
research conducted in various regions of Ethiopia. For
instance, a study by [30] reported 81 medicinal plant spe-
cies in the Guraferda District of the Benchi-Sheko zone,
Southwest Ethiopia, while [31] documented 128 species
in the Quara district of northwestern Ethiopia. Other
studies, such as those by [55] and [56], identified 48 and
49 species, respectively, in the Madda Walabu District of
Bale Zone and Ghimbi District in Southwest Ethiopia.
In contrast, studies from other parts of the world have
reported only 42 to 55 medicinal plant species, as noted
by [57, 58]. However, reports by [41, 59] identified 266
and 189 species, respectively, which surpasses the find-
ings of the current study. The relatively high diversity of
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traditional medicinal plant species in this area may be
attributed to the varied landforms, favorable climatic
conditions, and the rich indigenous knowledge within
the community that aids in the protection of plant bio-
diversity. It has been observed that communities with
valuable indigenous knowledge tend to conserve their
medicinal plants effectively, as highlighted by [60], who
noted that local populations possess accumulated knowl-
edge for classifying, utilizing, managing, and conserving
natural resources. In this study, the majority of medici-
nal plants belonged to the families Asteraceae, Fabaceae,
Lamiaceae, Cucurbitaceae, Poaceae, Solanaceae, and
Euphorbiaceae, with respective species counts of 14, 14,
10, 8, 8, 7, and 7. Other families had fewer species rep-
resented. This finding aligns with previous literature that
also indicates a high abundance of Asteraceae, Fabaceae,
Lamiaceae, and Cucurbitaceae families [23, 24, 41, 35,
52]. Among the 164 medicinal plants identified, 111
(67.68%) were used to treat human ailments, 32 (19.51%)
were utilized for livestock ailments, and the remaining 21
(12.80%) were effective for both. This indicates a greater
focus on treating human diseases compared to livestock.
Various ethnobotanical studies conducted by different
researchers over the years have similarly shown that most
medicinal plants are primarily used for human ailments
[24, 30, 40—61].

Habitats and growth forms of medicinal plant

In this study, a significant number of medicinal plant
species were collected from various habitats in the
study area. The majority (49.39%) were sourced from
wild areas, followed by home gardens (21.34%), agricul-
tural fields (14.04%), life fences (9.14%), and roadsides
(6.09%). Field observations revealed that wild areas har-
bored a rich diversity of medicinal plants, highlighting
their importance as a primary source of plant biodiver-
sity for medicinal purposes. Conversely, fewer medici-
nal plants were found along roadsides and in life fences.
The roadside plants faced greater exposure to various
threats, while those in life fences were limited in num-
ber, as they were primarily planted by farmers for fencing
and other purposes. Although the number of medicinal
plants in home gardens was smaller than in wild areas,
these plants were well-conserved and protected by tra-
ditional practitioners of medicine, who cultivated and
managed them effectively. Informants noted that wild
areas were increasingly threatened by factors such as
rapid population growth, house construction, overgraz-
ing, and unmanaged collection of charcoal and firewood.
Previous studies ([30, 55, 53, 62]) have similarly reported
that most medicinal plants are found in wild settings,
which are often exposed to various threats. The study
identified different growth forms of plants, each utilized
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to varying degrees. Herbs constituted the largest pro-
portion at 46.34%, followed by trees (25.60%), shrubs
(20.73%), and climbers (5.48%). Among the herbs col-
lected, 34.14% were used to treat human ailments, 7.92%
for livestock ailments, and 4.26% for both. This indicates
that herbs are the most commonly used medicinal plants
in the area, followed by trees. The predominance of herbs
can be attributed to their adaptability; they thrive in the
shade of larger trees and grow rapidly, allowing for quick
reproduction. Herbs were collected from wild areas,
home gardens, agricultural fields, life fences, and road-
sides, demonstrating their adaptability to various habi-
tats. While previous studies in Ethiopia [23, 31, 42-64]
have reported a high prevalence of herbs and shrubs for
medicinal uses, this study found that trees ranked as the
second most dominant group after herbs, which may
reflect the unique plant biodiversity of the current study
area compared to others. In contrast, many studies have
highlighted the use of shrubs and trees at both local [31,
53, 37] and global scales [65—68]. This trend may be due
to their consistent annual availability and resilience to
drought conditions and invasive species, making them
suitable for widespread use in traditional medicine.

Plants parts used for medicine and mode of preparation

Healers in the study area utilize various parts of plants
for their medicinal properties. In this research, leaves
were the most frequently cited plant part used for medi-
cine preparation, accounting for 72 instances (43.9%), fol-
lowed by roots at 49 instances (29.87%), bark and seeds
at 20 instances (12.19%), stems and bulbs at 7 instances
(4.26%), fruits at 12 instances (6.55%), and flowers at 2
instances (1.21%). This indicates that healers in the area
predominantly collect leaves for medicinal purposes over
other plant parts. Traditional medicinal practitioners in
the region prefer leaves due to their high healing poten-
tial, freshness, nutrient content, and ease of collection.
However, since leaves are vital for the plant’s food pro-
duction, excessive harvesting can lead to the destruction
of the entire plant, a concern that traditional practition-
ers do not seem to acknowledge. Similar findings have
been reported by other studies [23, 47-70] and in various
countries [68, 71-74], which suggest that leaf harvesting
poses a threat to the sustainability of medicinal plants.
The removal of leaves can hinder vegetative growth and
reproductive development, such as flower production
and seed set, ultimately limiting the natural regeneration
of these plants. According to [30], herbal preparations
involving roots, rhizomes, bulbs, barks, stems, or whole
plant parts can negatively impact the survival of the par-
ent plants. Roots were the second most commonly used
plant part for medicinal purposes. Being underground,
roots have better access to water and minerals, keeping
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them fresh and less susceptible to drying out compared
to other parts of the plant. They also possess significant
healing potential similar to that of leaves. However, har-
vesting roots requires digging them out of the soil and
separating them from other plant parts, which can dis-
rupt water transportation within the plant. Consequently,
plants with harvested roots face a higher risk of dam-
age and loss within their communities. Literature from
various authors supports these findings, indicating that
leaves and roots are the primary plant parts used for
medicinal purposes [41, 44, 75]. Herbalists in the study
area employ different preparation methods based on
the plant parts used, the type of ailment being treated,
the specific site of the ailment, and the intended form of
application. The most common methods included crush-
ing (49 instances or 29.87%), pounding (39 instances or
23.78%), chewing (16 instances or 9.75%), cooking (11
instances or 6.70%), smashing (8 instances or 4.87%),
and boiling (7 instances or 4.26%). Other methods such
as brushing, squeezing, smoking, and soaking were used
less frequently. Leaves, roots, and barks were primarily
prepared through crushing, pounding, and smashing,
while harder parts like roots, barks, and stems were often
cooked before further processing. Traditional practition-
ers also mix various additives—such as water, oil, sugar,
salt, milk, honey, and coffee into their preparations to
soften the medicine for patient consumption, enhance
flavor, and mitigate adverse effects like vomiting and
diarrhea. This aligns with [30], which states that many
traditional remedies are prepared by combining multiple
components to enhance their healing effectiveness while
minimizing side effects for patients. The results of this
study echo findings reported by [24, 46, 76].

Condition of preparation and rout of administration

of medicinal plants

Traditional practitioners prepared medicinal plants
in fresh, dry, and a combination of both conditions.
According to informants in the study area, the majority
of medicinal plants were prepared fresh, with respective
numbers of 118 (71.95%), followed by 25 (15.24%) for dry
and 21 (12.80%) for both dry and fresh. The preference
for using fresh plant parts is attributed to their higher
nutritional content and greater healing efficacy com-
pared to dried ones. Plant parts that cannot be preserved
for long periods are typically prepared fresh. In contrast,
harder plant parts and some leaves are dried, crushed,
and stored for extended use. The collection and storage
of medicinal plants for long durations are crucial, espe-
cially when climatic conditions change and limit access
to these resources in the field. In the study area, the
practice of storing medicinal plants for extended peri-
ods is a unique cultural tradition known as Samo Eta.
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On October 17th each year, community members aged
10 and above participate in collecting medicinal plants,
primarily from the mountainous regions, particularly
Bori Mountain. This date is considered sacred by the Yem
people, as it is associated with Orthodox Christianity and
commemorates "Martyr St. Stephen." Stored medicines
must be prepared carefully, covered with dry materials,
and kept in a dry place. Traditional practitioners in the
study area employ various routes of administration to
treat patients, depending on the type of medicine used,
the nature of the disease, and the patient’s condition. The
most common routes of administration identified were
oral (65.8%), dermal (27.4%), nasal (4.8%), and auditory
(1.8%). Respondents indicated that patients typically
take traditional medicines orally for internal ailments
and parasitic infections. Most oral medications are pre-
pared in liquid form for easy consumption and distribu-
tion throughout the body. Other routes of administration
are selected based on the specific conditions affecting
the patient. These findings are consistent with similar
research conducted by various scholars [76-77].

Dosage of administration and diagnostics features

In the study area, herbalists did not provide consistent
or precise dosage prescriptions. Dosage varied based on
the type of disease, the patient’s condition, and their age.
Informants indicated that doses were often estimated
using various measuring tools such as liters, spoons, tea
cups, coffee cups, water glasses, and even the palm of
a hand. These estimations were tailored to the patient’s
age, the nature of the disease, and their overall condition.
For children and patients who are more sensitive to the
effects of medicines, smaller doses were typically pre-
scribed. However, this reliance on estimations can lead
to overdosing, which may result in serious complications,
including death, while underdosing can prevent effective
treatment. Local people have gained experience in recog-
nizing appropriate quantities based on the physical con-
dition of patients. The lack of consistent precision and
standardization is a significant challenge within tradi-
tional medicine. This aligns with findings from previous
studies ([30]), which highlighted the absence of precision
and standardization as obstacles to the recognition of
traditional healthcare systems. Similarly, [41] noted that
imprecision in dosage is a major limitation of traditional
remedies, corroborating the results of this study. Accord-
ing to informants, medicinal practitioners employed spe-
cific diagnostic features to determine prescribed doses
according to the type of ailment. Healers typically diag-
nosed patients through interviews and visual inspec-
tions. They would ask patients or their attendants about
observed symptoms and the duration of the health issue.
Practitioners visually examined various indicators such as
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changes in eye color, urine, skin color, tongue and throat
appearance, body temperature, swelling, edema, cough-
ing, bleeding, diarrhea, vomiting, discharge of parasites,
and the condition of sores for both humans and livestock.

Comparative analysis of medicinal plant species in present
study and other regions of Ethiopia

Ethiopia is well known for its diverse ecosystems and a
rich heritage of herbal medicine. Numerous studies have
highlighted the ethnobotanical knowledge held by local
communities regarding the medicinal use of plants.
For instance, research conducted in the Yeki district of
southwestern Ethiopia identified 98 species of medicinal
plants [23], while another study documented 266 spe-
cies in the Sheka Zone of the same region [41]. In the
Quarit and Yilmana Densa districts of the West Gojam
zone in northwestern Ethiopia, locals were found to uti-
lize 112 medicinal plant species to treat ailments such
as malaria, intestinal parasites, rabies, snake bites, evil
spirits, and wounds, underscoring the significance of
traditional knowledge [48]. Comparative studies have
also demonstrated how this local knowledge contributes
to biodiversity conservation [30]. Moreover, advanced
pharmacological investigations have explored the anti-
bacterial properties, antioxidant potential, and phy-
tochemical profiles of selected medicinal plants in the
Dibatie district of the Metekel zone and in Habru Dis-
trict, North Wollo Zone, Amhara Region, Ethiopia [78].
Our research identified 164 medicinal plant species used
by the community in Yem, aligning with previous stud-
ies that reported 244, 81, and 78 species, respectively [30,
32, 33]. The traditional uses of various medicinal plants
in Yem reflect trends observed in other regions. For
example, B. pilosa is utilized for treating wounds, con-
sistent with findings from [30], while D. stramonium is
employed for ringworm, similar to its application in the
Sheka zone of southwestern Ethiopia as noted by [41]. A
recent study in the Yeki district highlighted the unique
use of P. abyssinica Fresen, locally known as Yearo, which
is used for typhoid by applying the leaves on the body
while also consuming them orally [23]. Another study in
the Guraferda district documented the use of C. mucro-
nata for stomachaches, where the root is chewed, the
juice consumed, and the abdomen gently smeared [30].
This ethnobotanical research has revealed previously
unreported phytomedicines used in Yem and surround-
ing areas. Additionally, a separate study conducted in
the Sheka zone of southwestern Ethiopia identified more
novel species utilized by local communities [41], contrib-
uting to the expanding literature on Ethiopian ethnomed-
icine. These studies not only catalog the plants used but
also explore their preparation and administration meth-
ods, offering valuable insights into traditional healthcare
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practices. Research into the pharmacological properties
of traditionally used plants is on the rise. For instance,
a study examining the antibacterial activity, antioxidant
potential, and phytochemical profiles of selected medici-
nal plants in the Dibatie district of the Metekel zone
and the Habru District in the North Wollo Zone of the
Ambhara Region, Ethiopia, revealed that certain plants
believed to treat human ailments contain bioactive com-
pounds with confirmed efficacy [78, 79]. These findings
not only validate traditional claims but also encourage
further exploration of their therapeutic potential.

The highest Jaccard’s similarity index (JSI) recorded
was 12.3% from a study conducted in Ameya [32], fol-
lowed by 11.3% in Gurage, central Ethiopia [33], 10.9%
in the Gera district [34], and 10.8% in Dawuro [17]. The
JSI results indicate a gradual decline from the south-
central, southwestern, and southeastern regions to the
western, northern, northwestern, and northeastern parts
of the country [23]. This trend is consistent with find-
ings from Quara district in northwestern Ethiopia [31].
The high JSI between the current study and the Ameya
district [32] can be attributed to their geographical prox-
imity. The similarities observed among various regions in
southwestern, south-central, and southeastern Ethiopia
can be explained by several factors, including geographi-
cal features, cultural traditions, and types of vegetation.
The similarities in ethnobotanical practices between the
study area and certain other regions can be attributed
to a combination of factors, including shared plant ecol-
ogy, common linguistic ties, and overlapping customs.
Ecologically, specific plant species may thrive in similar
environmental conditions, leading to comparable uses
and cultural significance across different communities.
For instance, regions with similar climates and soil types
typically support a similar range of flora, influencing
local dietary practices and medicinal applications. Addi-
tionally, language plays a crucial role in the transmission
of ethnobotanical knowledge; communities that share
linguistic backgrounds often inherit similar customs and
practices regarding plant use. This linguistic connection
can facilitate the exchange of ideas and practices, further
reinforcing the similarities in how plants are perceived
and utilized. Ultimately, it is the interplay of these eco-
logical and cultural factors that shapes the ethnobot-
anical landscape, highlighting the importance of both
environmental conditions and cultural heritage in under-
standing the observed similarities across various regions
[30, 31, 61]. The gradual decrease in JSI from southern
to northern regions likely reflects the impact of distance
and geographical barriers that hinder the exchange of
information regarding the use of ethnomedicinal plants
[31]. These findings indicate that traditional medicinal
plant practices tend to be more consistent in areas that
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are geographically close and culturally similar, while
diversity increases with greater distances and obstacles.
This underscores the importance of considering regional
and cultural factors when examining traditional plant-
based healthcare practices. The shared use of certain
species points to a common cultural heritage associ-
ated with traditional medicine in Ethiopia, whereas the
unique practices observed in Yem highlight localized
knowledge that warrants further exploration. This chap-
ter illustrates that, while there is a robust foundation
of shared knowledge about medicinal plants through-
out Ethiopia, regional variations reflect adaptations to
local environmental conditions and cultural traditions.
Despite the rich heritage of traditional medicine, various
threats jeopardize the sustainability of medicinal plant
resources in Ethiopia, including the study area. Defor-
estation, land degradation, and climate change present
significant challenges to biodiversity and the availability
of medicinal plants. Research has shown that habitat loss
due to agricultural expansion and urbanization has led to
the decline of many plant species traditionally used for
medicinal purposes [4, 30, 43]. The insights gained from
this comparative analysis suggest several potential ave-
nues for future research, including biodiversity conserva-
tion, understanding how local practices contribute to the
preservation of medicinal plant species, conducting phy-
tochemical studies to explore the bioactive compounds
in uniquely utilized species from Yem, and documenting
cultural heritage to safeguard local knowledge systems
related to ethnomedicine.

Implications of utilizing medicinal plants in the study area

The findings of this study on the traditionally used
medicinal plants in the Yem district of Central Ethiopia
have significant implications for environmental sustain-
ability, food security, and public health. The region’s rich
biodiversity in medicinal plants highlights the impor-
tance of traditional knowledge systems in maintaining
ecological balance and promoting sustainable practices.
However, challenges such as habitat loss, overharvest-
ing, and climate change pose serious threats to local flora
and the livelihoods that depend on them. Regarding food
security, the study emphasizes the vital role of traditional
knowledge in utilizing plants for health and nutrition. A
decline or loss of this knowledge could jeopardize food
security, as many medicinal plants also serve as food sup-
plements. Additionally, most of the medicinal plants used
by the community are harvested or cultivated locally. A
decrease in their availability could negatively impact local
economies that rely on the harvesting and sale of these
plants, exacerbating poverty and further threatening food
security as households may struggle to afford adequate
food and healthcare. Traditional knowledge surrounding
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the preparation and consumption of these plants can play
a crucial role in addressing malnutrition and promoting
dietary diversity. Examples of medicinal plants that also
serve as food include M. esculenta, S. americanum, and
C. abyssinica. Economically, the sale of medicinal plants
such as C. arabica, H. rueppelli, R. chalepensis, C. edulis,
A. abyssinica, and E. kebericho provides income opportu-
nities for local communities, helping families facing food
insecurity access essential goods. Promoting sustainable
harvesting and cultivation of these plants can enhance
resilient livelihoods and reduce dependence on external
food sources [23].

The decline of these medicinal plants could lead to
reduced dietary diversity and exacerbate malnutrition,
particularly among vulnerable populations. The variety of
medicinal plants present in the Yem district underscores
the region’s ecological richness. The local community’s
reliance on these native species is crucial for biodiversity
conservation. Traditional knowledge promotes sustain-
able harvesting practices, which help prevent overex-
ploitation. Furthermore, many medicinal plants play a
significant role in habitat restoration, aiding in soil sta-
bilization and providing shelter for various wildlifes,
thereby enhancing overall ecosystem health. Medicinal
plants also offer essential ecosystem services to the com-
munity, such as attracting pollinators that are vital for
the productivity of both wild and cultivated crops and
improving soil health through processes like nitrogen
fixation and the enhancement of organic matter. From
a public health perspective, this study emphasizes the
importance of integrating traditional medicine into for-
mal healthcare systems. Many communities rely on these
phytomedicines to address various health issues, with
their effectiveness often rooted in centuries of empirical
knowledge. However, threats to these resources could
increase dependence on synthetic pharmaceuticals,
which may be less accessible or culturally accepted in
these communities. Protecting and promoting the sus-
tainable use of traditional medicines can enhance public
health outcomes by providing affordable and culturally
appropriate healthcare options. This study thus highlights
the interconnectedness of environmental integrity, food
security, and public health in the Yem district. Address-
ing the threats to traditionally used medicinal plants is
vital for fostering a sustainable future that honors local
traditions while safeguarding both ecological and human
health. These findings align with reports by [31, 41, 43].

Quantitative analysis of ethnobotanical data (ICF, FL, DMR,
and PR)

Various quantitative tools were utilized to assess the
biodiversity of medicinal plant species in the study area
and the high level of community acceptance regarding
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their medicinal value. Informant consensus factors, fidel-
ity levels, direct matrix ranking, and preference ranking
were employed to illustrate the agreement among com-
munity members on the presence of diverse medicinal
plants used for treating different ailments. The informant
consensus factor (ICF) highlighted the most prevalent
diseases in the area and the community’s shared under-
standing of remedies used for these ailments. The results
indicated that medicinal plants recognized by commu-
nity members as effective for specific diseases tend to
have higher ICF values. This finding aligns with previous
reports by [41, 75], which noted that plants believed to
be effective for certain diseases also exhibit elevated ICF
values. In this study, respiratory system-related diseases
had the highest ICF value at 0.91, followed closely by
conditions associated with the evil eye and evil spirits at
0.89, organ diseases at 0.83, abdominal pain and intesti-
nal pain at 0.81, and sudden illnesses at 0.80. In contrast,
other disease categories such as joint pain, skin-related
diseases, livestock ailments like leeches and anthrax, and
intestinal parasites showed lower ICF values of 0.76, 0.74,
0.73, and 0.72, respectively. Diseases related to the respir-
atory system exhibited a high informant consensus factor
(ICF) value of 0.91, indicating strong agreement among
healers regarding their prevalence. The high incidence of
these diseases in the study area can be attributed to fac-
tors such as changing weather conditions, inadequate
personal sanitation, and the practice of living in close
quarters with domestic livestock. Similar findings have
been reported by [41], highlighting that cohabitation with
domestic animals, consumption of raw or undercooked
meat, poor sanitation practices, improper food manage-
ment, local climatic conditions that favor disease vectors
like flies, lack of a balanced diet, insufficient awareness,
and poverty contribute to the increased transmission of
diseases within communities.

The fidelity level (FL) was utilized to gauge respondents’
consensus on the healing properties of specific medicinal
plant species for treating particular diseases in the study
area. A high FL value indicates strong agreement among
respondents regarding the effectiveness of certain medic-
inal plants for specific ailments. In this study, A. sativum
(garlic) and H. ruebepediri (both used against malaria
and abdominal pain, respectively) achieved a 100% FL,
while R. chalepensis (for stomach aches) had a FL value
of 92%. O. gratissimum (used for malaria) received a
90% FL, E. camaldulensis (for the common cold) had an
89% FL, and other species such as L. sativum, C. mac-
rostachyus, V. angolensis, and P. kotschyi had FL values
of 86%, 83%, 76%, and 66%, respectively. A. sativum and
H. ruebepediri are well-known medicinal plant species
for treating malaria and abdominal pain, boasting high
Fidelity Level (FL) values. A. sativum, commonly found
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in home gardens, is widely available in most households
and can also be purchased in local markets. This observa-
tion aligns with findings from previous studies [30, 80—
83]. According to [30], plants with the highest FL values
are recognized for their significant healing potential and
are considered model species for further phytochemical
research.

In addition to their medicinal uses, many plant spe-
cies in the study area serve various purposes. The mul-
tipurpose nature of these medicinal plants was assessed
using direct matrix ranking (DMR). The results indicated
that these plants are utilized for food, firewood, charcoal,
construction, farming, furniture, forage, and fodder. It is
important to highlight that species including C. africana,
E. ventricosum, J. procera, A. abyssinica, E. globulus, P
falcatus, C. macrostachyus, and E. abyssinica were pri-
oritized from first to ninth according to their compre-
hensive benefits to the community, extending beyond
their medicinal properties. Information gathered from
informants indicated that these versatile medicinal plants
encounter more significant threats compared to other
plant species. In particular, C. africana is heavily utilized
by the community for timber, firewood, charcoal, con-
struction, and furniture, leading to significant deforesta-
tion in the area. E. ventricosum is culturally significant
and used for food, firewood, construction, agriculture,
and furniture. As a result of its cultural importance, all
communities in the study area cultivate it around their
homes and engage in annual reforestation efforts. How-
ever, despite ongoing cultivation by farmers, E. ventrico-
sum is currently threatened by diseases that can rapidly
spread from one enset plant to another, diminishing its
population in a short time. Previous studies [30, 77, 84]
have reported that plants commonly used by communi-
ties across different parts of Ethiopia are more vulnerable
than other species. A preference ranking was conducted
to identify the most favored medicinal plant for treating
specific ailments. Informants were asked to assign the
highest value to their preferred species for a particular ill-
ness and the lowest value to the least preferred one while
ranking the others accordingly. In this study, C. macros-
tachyus was selected as the most preferred among seven
different medicinal plants used to treat wounds. C. mac-
rostachyus is recognized for its wound-healing proper-
ties due to the important fluids present in its leaves and
stems. It is readily available in various regions and can be
easily prepared for use.

Market survey in the study area

Market observation was one of the methods used for
data collection in this study. The findings revealed a sig-
nificant decline in the trading of medicinal plants in the
local market. Only a few species, including H. pueppeli,
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N. tobaccum, R. chalepensis, and E. kebericho, were sold
directly for medicinal purposes by healers. Most of the
same medicinal plants available in the market were not
primarily intended for medicinal use; instead, they were
sought after for their value as food, spices, stimulants,
aromatics, and beverages. Medicinal plants such as A.
cororima, C. annum, Z. officinale, B. carinata, B. nigra,
A. sativum, A. cepa, G. abyssinica, C. edulis, C. arabica,
R. chalepensis, and R. paranoid were predominantly sold
for their culinary and aromatic properties rather than for
their medicinal benefits. This trend of marketing medici-
nal plants for non-medicinal purposes has also been
observed in various studies conducted in Debark district
(North Gonder), Halaba, Guraferda district, Sheka zone,
Quarit district, and Tach Gayint district[30, 41, 85-87].
People purchased these plants for their medicinal prop-
erties, although they were not specifically marketed as
such. In the study area, individuals often obtained medic-
inal plants directly from the homes of traditional healers.
These healers cultivated medicinal plants in their gardens
or collected them from the wild, preparing them at home
to sell to patients. According to the healers and the cul-
tural norms of the local communities, practices related
to traditional medicine are meant to be kept hidden and
secretive. They believe that selling medicinal plants in the
market could diminish their healing potential and lead to
a loss of indigenous knowledge.

Some respondents indicated that selling medicinal
plants in the market is frowned upon, as it could expose
traditional knowledge to exploitation. In terms of pric-
ing, traditional medicine is generally much cheaper than
modern pharmaceuticals; however, costs vary from one
healer to another. Many healers maintain that culturally
and spiritually, it is inappropriate to charge high prices
for traditional medicine. Historically, their primary goal
was not to collect and sell medicinal plants for profit but
rather to alleviate illness and address issues within their
communities. They see themselves as chosen by a higher
power to heal and help others, believing that their com-
pensation comes from divine sources rather than mone-
tary transactions. This belief contributes to the lower cost
of traditional medicine.

Relationship of informant socio-demographic variables

and medicinal plant knowledge

The results from the t-tests conducted in this study
reveal significant differences in medicinal plant knowl-
edge across different groups of informants, indicat-
ing the influence of socio-demographic factors on such
knowledge. The substantial difference in average medici-
nal plant knowledge scores between key informants and
general informants (t=9.3, P<0.05) suggests that key
informants possess specialized knowledge, likely due to
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their roles in their communities or their experiences with
herbal medicine. This finding implies that key informants,
who are typically more engaged in traditional medicinal
practices, may have more opportunities for experiential
learning or direct exposure to medicinal plants. These
findings are consistent with those reported in previous
studies [30, 43, 88]. This indicates that key informants
are perceived to have a greater reliance on traditional
knowledge compared to general informants, likely due to
cultural influences and their extensive, hands-on experi-
ence with plant resources. The notable knowledge gap
between key informants and general informants carries
several important implications. In the context of medici-
nal plant knowledge, this disparity highlights the critical
need to recognize and utilize the expertise of key inform-
ants. These individuals are essential for preserving tra-
ditional knowledge and practices related to medicinal
plants, as well as for promoting sustainable harvesting
and cultivation techniques. Additionally, the significant
knowledge divide underscores the necessity for targeted
educational and capacity-building initiatives aimed at
enhancing the understanding of medicinal plants among
general informants.

The gender-based differences in knowledge, where
male informants scored higher than female inform-
ants ((t=5.7, P<0.05), raise questions about the factors
influencing this disparity. The analysis revealed a statis-
tically significant difference in knowledge of medicinal
plant scores between the genders, which is consistent
with findings from previous studies [43, 75, 89]. How-
ever, some research [90] has suggested that women may
have greater knowledge of medicinal plants than men,
while other studies have indicated that both genders
possess similar levels of knowledge of medicinal plant
[52, 91]. For instance, a study on ethnic tribes in Mizo-
ram, India, found no significant difference in knowledge
between male and female informants (P>0.05) [92]. The
results indicated that males were more active and knowl-
edgeable in the collection and application of traditional
medicine compared to females. This may be attributed
to the fact that males are often guided by their fathers or
elders and engage in outdoor activities such as agricul-
ture, livestock management, wood collection, and hunt-
ing—activities that enhance their familiarity with local
medicinal plants. In contrast, many females in the study
area primarily focus on domestic responsibilities and
have limited involvement in herbal medicinal practices,
resulting in fewer female healers. Similar trends of male
dominance in the practice of medicinal plant knowledge
have been reported by other researchers [93-95]. These
disparities may arise from historical, social, or cultural
factors that shape knowledge of medicinal plant across
genders. Additionally, men may have more opportunities
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to interact with natural environments like fields and
forests, which are rich in wild medicinal plants. Some
studies [30, 53] have also noted that medical knowledge
is often passed down to sons rather than daughters,
although this is not a universal truth. Women have his-
torically been equally capable of exploring remote areas
and gathering plant species; in many cultures, they have
played vital roles in hunting and gathering activities. It
is crucial to challenge the stereotype that only men can
contribute to the collection of plant species and to rec-
ognize the contributions of both genders. To address the
underlying factors contributing to this inequality, further
research is needed to inform the development of pro-
grams and policies that empower female informants and
promote gender-inclusive strategies in resource manage-
ment and traditional medicine.

The analysis revealed a statistically significant differ-
ence in knowledge of medicinal plant between the two
groups (¢=5.9, P<0.05). The analysis indicates that illit-
erate informants had a higher average medicinal plant
knowledge score compared to literate informants sug-
gests that extensive formal education does not neces-
sarily equate to practical knowledge of medicinal plants.
These findings align with previous studies conducted
nationwide [88, 91]. Moreover, individuals with advanced
degrees may possess less knowledge about medicinal
plants, potentially due to limited exposure to traditional
practices within formal educational settings, especially at
higher education institutions. Cultural factors also play a
significant role in shaping awareness of medicinal plants
across different educational levels, as traditional knowl-
edge is often passed down within specific communities.
Higher-educated individuals might become disconnected
from traditional medical practices due to a curriculum
that prioritizes Western medicine. Consequently, the
study’s findings carry important implications for pub-
lic health and education policies, highlighting the need
for targeted interventions to bridge the knowledge gap
regarding medicinal plants among individuals with vary-
ing educational backgrounds. To foster a more integrated
approach to healthcare, it is essential to incorporate tra-
ditional medical knowledge into formal education and
healthcare systems.

The analysis of variance (ANOVA) indicated that
age groups—young, middle-aged, and elderly—signifi-
cantly influenced knowledge of medicinal plant scores
(P<0.05). These results imply a potential decline in the
perceived value of traditional knowledge across genera-
tions. Supporting evidence from international studies,
including those conducted in Ethiopia [30, 55, 96], shows
that older individuals are more likely to utilize medicinal
plants compared to their younger counterparts, a finding
that this research reinforces. The observed disparity may
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be attributed to the extensive experience that older adults
have with local medicinal plants for treating various ail-
ments through traditional methods. In contrast, younger
generations seem to be increasingly distanced from these
practices, influenced by modernization and globaliza-
tion. Many young individuals in local communities are
now pursuing contemporary educational opportunities,
leading to a waning interest in traditional ethnomedicinal
knowledge. This shift has prompted migration in search
of diverse employment prospects, raising concerns
about the erosion of local ethnobotanical and indig-
enous knowledge. The relationship between age groups
and knowledge of medicinal plant demonstrates a posi-
tive correlation, indicating that as individual’s age, their
understanding of knowledge of medicinal plant tends to
increase. This finding aligns with previous research [23,
88, 45]. The strong positive correlation (0.8) between
age categories and knowledge of medicinal plant, as
suggested by the P1 estimate, indicates that with each
advancement in age category, the expected knowledge
of medicinal plant value increases by 0.12. These results
underscore the importance of prioritizing and supporting
older generations as vital sources of knowledge of medic-
inal plant to ensure its transmission and preservation.

Threats of medicinal plants

The findings of this study revealed that medicinal plants
in the area were affected by several factors. The most
significant factors impacting these plants included agri-
culture, firewood collection, construction, charcoal pro-
duction, house and fence building, overgrazing, and
urbanization. These threat factors were ranked based
on their contribution to the decline of medicinal plants
in the environment. Agriculture, construction, and fire-
wood collection were identified as the top three threats,
taking the 1st, 2nd, and 3rd ranks, respectively. They were
followed by house and fence construction, charcoal pro-
duction, overgrazing, and urbanization, which ranked 4th
to 7th. The prominence of agriculture, construction, and
firewood collection as major threats can be attributed to
the daily activities of local communities that rely heavily
on these factors. Agricultural practices have expanded
significantly due to the rapid population growth in the
study area. Currently, deforestation is prevalent among
both individual farmers and groups engaged in invest-
ment activities. Collecting firewood for sale has become
a common practice among women and youth; they often
do not limit themselves to gathering shrubs and branches
but also cut down large trees for their trunks, exacerbat-
ing the threat to local medicinal plants. Urbanization has
been steadily increasing, leading to more road and house
construction, which contributes to the decline of medici-
nal plant populations. In urban areas, there is a high
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demand for charcoal, resulting in greater deforestation
of medicinal plants near these regions compared to other
threats. Informants in the study area reported that spe-
cies such as P. falcatus, C. africana, ]. procera, A. abyssi-
nica, E. capensis, and O. europaea have been particularly
affected by charcoal production. Additionally, overgraz-
ing was not considered a significant threat in this context,
as the local communities do not primarily depend on
animal husbandry. This aligns with previous studies that
identified agriculture, firewood collection, construction,
and charcoal production as the most common threats to
medicinal plant loss [5, 35, 75, 33, 87].

Management and conservation of medicinal plants
According to the responses from informants in the study
area, traditional practitioners actively conserve and man-
age local plants to fulfill their needs for food, construc-
tion materials, firewood, fodder, commercial purposes,
cultural and spiritual values, as well as medicinal uses.
This finding aligns with reports from previous studies
[32, 33, 89, 97]. The indigenous people in the area possess
knowledge that enables them to understand plant habi-
tats, distribution, harvesting techniques, optimal harvest
times, and the conservation status of local flora. Tradi-
tional practitioners are more effective in conserving and
managing medicinal plants compared to other commu-
nity members. They primarily achieve this by cultivating
these plants in home gardens and spiritual sites, which
tend to be better conserved and managed than those
found in the wild [98, 99, 100, 101].

The spiritual, ritual, and material significance of medic-
inal plants to the local people plays a crucial role in their
conservation efforts. Field observations and discussions
with key informants in Semunama Kebele revealed that
spiritual and ritual areas are more effectively protected
and managed than other locations, as cutting and har-
vesting are prohibited in these specific zones. Addition-
ally, medicinal plants in the mountainous regions of
the study area are generally better conserved and man-
aged than those in flatter lands. Informants indicated
that these mountain areas are culturally protected by
the community due to their use for spiritual and other
cultural activities. Activities associated with traditional
beliefs and reverence occur in these locations, leading
to a strong communal commitment to avoid cutting or
depleting plants unless permitted by cultural leaders.
Most medicinal plants in the study area are harvested
from mountainous regions. Traditional practitioners and
community members believe that plants from these areas
possess superior healing properties compared to those
from other locations, with many asserting that these
plants are divinely chosen for their medicinal efficacy.
Mountain Bori, one of the largest mountains in the Yem
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Zone, is naturally conserved and hosts a diverse array
of medicinal plant species, serving as a primary source
for healers. Field observations identified plant spe-
cies such as P. falcatus, C. macrostachyus, J. procera, R.
comunis, and O. europaea in spiritual areas like Mekoyu
Mikael Church in Semunama Kebele and Kumul Forest
in Zemda Kebele. These locations demonstrate effective
natural protection for medicinal plants used for ritual
purposes. However, informants noted that despite the
benefits of indigenous knowledge for conserving medici-
nal plants, modernization and changing attitudes among
younger generations toward herbal medicine are leading
to a decline in the culture of conservation and manage-
ment of these vital resources.

Limitation of the Study

During the ethnobotanical study of medicinal plants uti-
lized by indigenous communities in the Fofa and Toaba
Sub-districts of the Yem Zone in Central Ethiopia, sev-
eral limitations emerged that may impacted the study’s
outcomes and interpretations. Cultural biases influenced
both data collection and analysis, especially since the
researcher was not a member of the indigenous com-
munity, which may have led to misinterpretations of
local practices and beliefs regarding medicinal plants.
Language barriers also presented challenges, resulting in
misunderstandings about plant names, uses, and prepa-
ration methods. Moreover, the seasonal variability in the
availability and use of these plants restricted the findings,
as the study was conducted at a specific time and did not
encompass the full range of plants used throughout the
year. A limited sample size that did not accurately rep-
resent the entire community further affect results, com-
pounded by ethical considerations related to informed
consent that affected participation rates and the willing-
ness to share traditional knowledge.

Additionally, the reliance on oral transmission of tra-
ditional knowledge posed documentation challenges,
making it difficult to capture this information accu-
rately. Rapid changes in traditional practices, driven
by socioeconomic shifts, urbanization, and globaliza-
tion, diminished the relevance of the study’s findings.
Environmental factors, including land use changes and
climate change, also influenced the availability of medici-
nal plants, restricting the scope of current practices
documented in the research. Although the study docu-
mented traditional plant uses, it lacked scientific valida-
tion regarding their efficacy or safety, which limited the
applicability of its findings in broader contexts. Despite
these challenges affecting the research process, the study
successfully achieved its objectives by employing alterna-
tive strategies, such as encouraging informants to partici-
pate, utilizing translators, and overcoming transportation
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difficulties by walking or renting horses and motorcycles.
By recognizing these limitations, researchers were able
to better contextualize their findings and identify areas
for further investigation, including phytochemical analy-
ses and antibacterial testing, as well as methodological
improvements for future studies.

Conclusion and recommendation

Conclusion

This ethnobotanical study revealed that communities
in the area rely more on medicinal plants for health-
care than on modern pharmaceuticals. Herbalists treat
both human and livestock ailments using locally avail-
able medicinal plants. Initially, community members
attempt to address any health issues themselves with
these plants, and if the condition does not improve, they
seek assistance from local herbalists for more effective
treatment. The limited availability of modern healthcare
services and their high costs compel these communities
to depend on herbal medicine. Most medicinal plants in
the area are not sold in markets and are typically available
at low prices. However, the community believes that sell-
ing these plants commercially could diminish their heal-
ing properties and contribute to the loss of indigenous
knowledge. An annual medicinal plant collection event
fosters a culture among herbalists and community mem-
bers to gather various medicinal plants in a single day
and store them for use throughout the year. While this
practice strengthens the community’s connection to their
local flora, it also poses challenges for the conservation of
these plants. Currently, several activities threaten medici-
nal plant populations in the area, including agricultural
expansion, overgrazing, construction, firewood collec-
tion, and charcoal production. As a result, many indig-
enous plant species are experiencing significant declines
due to these pressures. Therefore, areas rich in medici-
nal plant biodiversity require heightened protection and
measures to mitigate these threats. Additionally, the
methods of dose prescription and diagnosis employed by
traditional practitioners can negatively impact patients.
Dosing is often based on assumptions and varies among
herbalists, leading to inconsistencies in treatment out-
comes. There were no standardized measuring tools for
determining the appropriate dosage of medicine, lead-
ing to variations based on the healer’s experience and the
patient’s characteristics, such as age and sex. This incon-
sistency sometimes resulted in overdoses or underdoses,
which could lead to fatalities or ineffective treatments.
Therefore, it is crucial for traditional practitioners to
be mindful of the dosages they prescribe. Healers diag-
nose patients through interviews and visual examina-
tions. They assess changes in eye color, urine and skin
color, tongue and throat appearance, body temperature,
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swelling, edema, coughing, bleeding, diarrhea, vomiting,
the presence of parasites, and the condition of sores in
both humans and livestock. However, this oral and physi-
cal diagnostic approach has its drawbacks. Different dis-
eases can exhibit similar symptoms, which may confuse
herbalists and lead to the inappropriate use of medicinal
plants for various ailments. Consequently, some patients
may lose confidence in traditional medicine. According
to this study, traditional medicinal knowledge is passed
down vertically from elders to younger generations, often
within families or among close friends and relatives, par-
ticularly during Amo Eta anniversaries. The Amo Eta
culture is unique to the study area and warrants further
investigation and protection for the benefit of the com-
munity. Medicinal plant families such as Asteraceae,
Fabaceae, and Lamiaceae contain the highest number of
species used for treating human and livestock ailments,
indicating that these families require additional conser-
vation efforts due to their medicinal significance.
Medicinal plants are sourced from wild areas, home
gardens, agricultural fields, living fences, and roadside
locations. Most are found in wild areas, which face vari-
ous threats leading to their decline. The values of inform-
ant consensus (IC), fidelity level (FL), disease mention
rate (DMR), and preference ranking (PR) suggest that
the communities in the study area rely more on tradi-
tional medicine than modern pharmaceuticals and highly
regard the medicinal properties of local plants. The study
identified ailments with high agreement among inform-
ants regarding their frequency and noted that plant spe-
cies with strong consensus on their healing potential had
high ICF values. Similarly, the highest FL values reflected
a strong agreement among informants about the healing
properties of specific medicinal plants. The DMR indi-
cated that activities related to fodder collection; firewood
gathering, charcoal production, construction, agricul-
ture, furniture making, and forage significantly threaten
the medicinal plants in the area. Traditional practitioners
emerged as more effective conservators and managers of
medicinal plants compared to other community mem-
bers. They primarily conserve these plants by cultivating
them in home gardens and spiritual areas, which tend to
be better managed than those found in the wild. In sum-
mary, the communities in the study area rely on tradi-
tional medicinal plants for treating human and livestock
ailments more than they do on modern medications.

Recommendations

The conservation and promotion of medicinal plants
and traditional knowledge are critical issues that
require immediate attention. Most medicinal plants
in the study area are found in the wild, making them
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highly vulnerable to various threats. To mitigate this,
it is essential to encourage healers and community
members to cultivate medicinal plants around their
homes, farmlands, and living fences. Governmental
and non-governmental organizations, alongside educa-
tional institutions, should create awareness and provide
support for the development of a culture of growing
medicinal plants in home gardens. Additionally, there
is an ongoing loss of indigenous knowledge related to
traditional medicine due to modernization and globali-
zation. To combat this decline, community awareness
initiatives should be implemented to encourage young
people to integrate modern practices with indigenous
knowledge. Collaborative efforts among higher educa-
tional institutions, civic organizations, and government
bodies are necessary to educate youth and shift nega-
tive attitudes toward herbal medicine. Furthermore,
traditional healers must receive recognition and sup-
port from both government and local communities for
their professional contributions, which is vital for the
development of their profession and the preservation of
indigenous knowledge. Unique cultural practices, such
as ‘Samo Eta’ among the Yem nation where communi-
ties collect and store traditional medicine annually on
October 17, play a significant role in transferring indig-
enous knowledge and facilitating experience sharing,
warranting protection and promotion. Certain highly
valued medicinal plants like C. africana, E. ventrico-
sum, J. procera, A. abyssinica, E. globules, P. falcatus,
and C. macrostachyus are particularly threatened due
to their multipurpose uses. Therefore, it is imperative
to prioritize the rehabilitation and protection of these
species, with government bodies formulating guidelines
for their conservation. Lastly, traditional practitioners
often engage in collection practices that damage either
single parts or entire plants. To address this issue, train-
ing should be provided by professionals in plant science
and related fields to equip traditional practitioners with
techniques that minimize damage during the collection
of medicinal plants. By addressing these points, we can
foster a more sustainable approach to the conservation
of medicinal plants and the preservation of traditional
knowledge within communities.
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