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Abstract

Background The influence of socio-demographic variables was widely explored to evaluate their impact on indige-
nous and local ethnobotanical knowledge. However, the studies conducted in Ethiopia mainly focused on rural areas.
They were limited to exploring and documenting ethnobotanical knowledge and the associated impacts of socio-
demographic variables in rural-urban interface areas among ethnic groups. Hence, this study aimed to document
plant-based indigenous and local ethnomedicinal knowledge and the associated impacts of socio-demographic
variables among selected three ethnic groups in south-central Ethiopia.

Methods Ethnobotanical data were collected using semi-structured interviews with 189 key informants, floristic
species inventories, and field observations. Quantitative approaches were used to evaluate the use values (UV)

of the most important medicinal plants, the informant consensus factor (ICF), fidelity level (FL), relative popularity level
(RPL), and rank-order priority (ROP). Statistical tests were applied to evaluate the influences of socio-demographic fac-
tors and associations between variables on local ethnobotanical knowledge across ethnic groups in different inform-
ant categories.

Results Statistical analysis revealed significant differences (p < 0.05) in the mean number of medicinal plants reported
among age categories. There was also a positive association between the respondent’s age and plant knowledge
acquisition. Croton macrostachyus Hochst. ex Delile, Albizia gummifera CA.Sm., Zingiber officinale Roscoe, Aloe mac-
rocarpa Tod., Gymnanthemum amygdalinum (Delile) Sch.Bip., Calpurnia aurea (Aiton) Benth, and Allium sativum L.

had the highest use values among ethnic groups. The highest informant consensus factor values were recorded

for circulatory system disorders (0.68) followed by febrile illness and reproductive organ complications (0.66 each)
across the three studied ethnic groups. The highest FL, RPL, and ROP values were noted for Lactuca inermis Forssk.,
Moringa stenopetala (Baker f) Cufod., Withania somnifera (L.) Dunal, Allium sativum L., Citrus limon (L.) Osbeck, Ricinus
communis L., Schinus molle L., Antiaris toxicaria (JF.Gmel.) Lesch., Brucea antidysenterica J.EMill., Echinops kebericho
Mesfin, Ocimum jamesii Sebald, Afrocarpus falcatus (Thunb.) CN.Page, Searsia natalensis (Bernh. ex Krauss) F.A.Barkley,
and Ricinus communis L. across ethnic groups in the study areas, which showed the conformity of knowledge on spe-
cies curing potential and their prevalent uses.

Conclusion The study revealed that the ethnic groups of Gedeo, Oromo, and Sidama have considerable indigenous
and local ethnobotanical knowledge practices. Statistical analysis shown high variation in the acquisition of local eth-
nobotanical knowledge among age groups, which boosted our understanding of the effects of socio-demographic
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factors on the local ethnobotanical knowledge dynamics. Thus, this finding advocates for efforts to repair
the observed generation gap via continued professional support and educating local communities to preserve tradi-
tional knowledge and practices through systematic documentation.

Keywords Ethiopia, Indigenous knowledge, Rural-urban interface, Socio-demographic variables, Traditional

knowledge

Introduction

Long before were scientific inquiry established, humans
created, disseminated, and utilized information about
the natural world [1]. Over millennia, indigenous peoples
across the globe have developed, maintained, and evolved
knowledge systems through direct interaction with bio-
physical and biological processes and species [1, 2]. As
a result, knowledge held by people about their environ-
ment evolved gradually and accumulated throughout
their histories [3]. Across the globe, including Ethiopia,
this local knowledge was significantly dependent on gen-
erations’ constant connection with their surroundings
and elders [3, 4] and regarded as a body of place-based
knowledge accumulated and transmitted across genera-
tions within specific cultural contexts [1, 3, 5]. Accord-
ing to [5-7], indigenous and local knowledge is not only
direct observation and contact with the environment but
also a wide range of cultural and spiritual knowledge and
values that enhance human-environment relationships.
Ethnobotanical studies conducted elsewhere explained
the associations between socio-demographic factors and
knowledge of plant use [4, 8—12]. Some of them revealed
that age and ethnobotanical knowledge have a direct
relationship and that ethnobotanical knowledge accumu-
lation increases with an individual’s age [8—10, 13] and is
widely used among communities with poor health facili-
ties [12]. Others explained the influences of gender and
education level: males and lower-grade attendees were
more familiar with the medicinal values of local flora [4,
8], and traditional healers possess richer ethnobotanical
knowledge than laypeople [10, 13]. Thus, the cultural var-
iables seem essential in explaining and determining plant
use knowledge [5, 10, 14].

Ethiopia is one of the world’s most ethnically and cul-
turally diverse country, with over 70 different languages
spoken across and more than 80 distinct ethnicities [16,
17]. Several ethnobotanical studies have been conducted
to document traditional medicinal plant knowledge and
the associated factors elsewhere in the country [4, 8-10,
13, 16, 19-25]. However, they are insignificant when
compared to the 80 diverse ethnolinguistic communities,
and most of them are largely unexplored and limited to
rural areas. According to CSA [25], south-central Ethio-
pia is home to diverse ethnic groups, representing more
than half of the country’s indigenous ethnic communities;

but, evidences from [8, 18-20, 23, 24, 26-29] reveal
that studies conducted on medicinal plants have so far
focused in the south and southwestern parts, covering
only a few out of the estimated 45 or more socio-cultural
(language) groups. Thus, medicinal plant resources and
indigenous knowledge about the use of medicinal plants
in south-central Ethiopia, particularly in the current
study’s peri-urban area, are inadequate.

As a result, the current study was conducted to fill
this gap by documenting the abundance of indigenous
and local ethnobotanical knowledge and understanding
the corresponding socio-demographic drivers among
the three ethnic groups in south-central Ethiopia. Spe-
cifically, the study aimed at (i) documenting plant-based
indigenous and local ethnomedicinal knowledge of the
Gedeo, Oromo, and Sidama ethnic groups against human
ailments in Dilla, Shashemene, and Hawassa peri-urban
areas, respectively; (ii) evaluating the impact of socio-
demographic variables on medicinal plant knowledge
among the three studied ethnic groups; (iii) determin-
ing the use values (UV) of the most important medici-
nal plants among the three studied ethnic groups; and
(iv) identifying potential medicinal plant species among
the three ethnic groups for future phytochemical and
pharmacological investigations. The hypothesis is that
medicinal plant knowledge varies depending on the
socio-demographic variables among ethnic groups. The
study will contribute scientific information about the
medicinal flora and associated ethnobotanical knowl-
edge, as well as understanding the influences of socio-
demographic variables on local and indigenous medicinal
plant knowledge in the rural-urban interface areas of
south-central Ethiopia.

Materials and methods

Description of the study area

The study was conducted in three selected sites of neigh-
boring ethnic groups in the south-central part of Ethio-
pia: Hawassa, Shashemene, and Dilla. Administratively,
Hawassa district is part of the Sidama National Regional
State, whereas Shashemene and Dilla districts are parts
of the Oromia and Southern National Regional States,
respectively (Fig. 1). Nine peri-urban kebeles (lowest
administrative units; three from each study site) were
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Fig. 1 Map of the study sites Dilla, Shashemene, and Hawassa peri-urban areas

purposely selected at different distances from the peri-
urban administrative parts of Hawassa, Shashemene, and
Dilla (Fig. 1). These areas were chosen because the ethnic
groups living in the districts have coexisted and inter-
acted for many years in specific regions of south-central
Ethiopia. Additionally, they are geographically close to
the town, have similar urbanization pressures, and are
facing aggressive degradation of natural resources owing
to urbanization [30-33]

Hawassa is situated 273 km south of Addis Ababa
[34], at 6°55"—07°06'N and 38°25"-38°33'E, with eleva-
tion ranges of 1656 to 2137 m a.s.L.[35]. The borders of
Hawassa area are defined by Lake Hawassa to the west,
Oromia National Regional State to the north, Wondo
Genet and Malga districts to the east, and Shebedino
and Gorge districts to the south. Hawassa had 15,720
hectares of land within its administrative boundary,
while only 6,465 hectares (24.4%) were demarcated
within the municipal boundary and planned as urban
land, while the rest is rural land [34]. Administratively,
the city was organized into three tiers of administra-
tion: which divided into 8 sub-cities and 32 kebeles (low-
est administrative units) (Hawassa City Administration

annual unpublished report, 2019). Among the sub-cities,
Hawella-Tulla and its 12 kebeles were categorized as
rural and rural-urban interface areas, where the cur-
rent study was conducted (Fig. 1). Residents of the study
area are ethnically and religiously diverse. The major-
ity of indigenous and local people living in the area are
Sidama (48.68%), followed by Amhara (15.43%), Welaita
(13.9%), Oromo (5.21%), Gurage (4.33%) and others
(12.45%), CSA [25]. The major language spoken in the
area belongs to the Sidama ethnic group ‘Sidamu afoo’
(47.97%), followed by Ambharic (31.01%), Welaita (9.58%),
Afan Oromo (2.53%), Gurage (1.98%), Kembata (1.82%),
and others (5.09%). More than half of the people in the
research area practice the Protestant religion (52.71%),
followed by Ethiopian Orthodox Christianity (39.99%),
Islam (7.3%), and Catholicism (3.78%). According to the
CSA [25] population forecasts, the projected population
for 2022 was 555,480, of whom 277,032 were males and
278,448 were females.

Shashemene district is located at 7°04'50” to
7°22"45”N and 38°23°00” to 38°48'00”E. Which is 250
km to the south of Ethiopia’s capital city, Addis Ababa,
and 25 km north of Hawassa, the capital city of Sidama



Tamene et al. Journal of Ethnobiology and Ethnomedicine

National Regional State [36]. Hawassa city borders it to
the south, Seraro to the west, Arsi Negele to the north,
and Arsi Zone to the east. Its elevation ranges from 1,500
to 2,300 m a.s.l. [36]. The district had a 767.9km? area
with 458.3/km? population density [25]. The district rural
and rural-urban interface areas have assembled into 28
kebeles (lowest administrative units), where the current
study was conducted (Fig. 1). Residents of the study area
were ethnically and religiously diverse. The Oromo eth-
nic group makes up the majority of the indigenous inhab-
itants in the district (74.11%), followed by the Amhara
(9.26%), Welaita (95%), Kembata (2.3%), Gurage (2.13%),
and others accounted for 7.2%, CSA [37]. The major
language spoken in the area belongs to the Oromo eth-
nic group ‘Afan Oromo’ (71.7%), followed by Ambharic
(18.23%), Welaita (3.49%), Kembata (1.52%), Gurage
(1.14%), and others (2.02%). The majority of the inhabit-
ants were Islamic religion followers, with 69.38% of the
population, followed by Ethiopian Orthodox Christianity
(23.5%), Protestantism (5.62%), and Catholicism (1.05%).
According to the CSA [25] population forecasts, the pro-
jected population for 2022 was 351,898, of whom 174,711
were males and 177,187 were females in the district
(Table 1).

Dilla district was located in southern Ethiopia, 359 km
from the capital city, Addis Ababa [38], and an altitude
range of 1,350 to 2,550 m a.s.l. It is situated at 6°15’05" to
6°26'35 N and 38°15'55" to 38°24"02"E. The district had a
122.3 km? area with a 1,047/km? population density [25].
The district rural and rural-urban interface areas were
assembled into 19 kebeles (lowest administrative units),
where the current study was carried out (Fig. 1). The dis-
trict residents are heterogeneous, both in ethnicity and in
religion. The majority of indigenous people inhabiting the
area belong to the Gedeo ethnic group (73.5%), followed
by the Amhara (6.98%), Oromo (6.37%), Sidama (3.34%),
Silte (2.33%), and others (7.48%), CSA [37]. The Gedeo
ethnic group language 'Gedeoffa’ was spoken widely

Table 1 Detailed locations of the study sites
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(73.22%), followed by Ambharic (13.5%), Afan Oromo
(5.43%), Sidamu afoo (3.25%), Silte (1.39%), and others
(3.21%). The majority of the people were Protestants reli-
gion followers, accounting for 83.13% of the population,
followed by traditional belief (7.81%), Ethiopian Ortho-
dox Christianity (5.31%), Catholicism (1.16%), Islam
(1.02%), and others (1.57%), CSA [25]. According to the
CSA [25] population forecasts, the projected population
for 2022 was expected to reach 128,050, of whom 64,276
were males and 63,774 were females in the district.

Informant selection

To ensure a detailed representation of indigenous and
local knowledge dynamics and plant uses, traditional
healers of the three ethnic groups were selected based on
their gender, age, experience, level of education, and reli-
gion. For the survey, 189 key informants (133 males and
56 females) with the age range of 35 to 77 were selected
using purposive and snowball sampling techniques based
on recommendations from local communities, local gov-
ernment heads, and development workers following [16,
17]. Of the total, 63 were from the Sidama (43 males
and 20 females), 63 were from the Oromo (41 males and
22 females), and 63 were from the Gedeo ethnic group
(49 males and 14 females). Informed consent has been
obtained from all informants who served as informants
before the start of the interviews.

Ethnobotanical data collection and specimen identification
Ethnobotanical data were collected from January to May
2023, using semi-structured interviews with local tradi-
tional healers and inventories of plant species following an
approach of [40-42]. The first session included informa-
tion regarding the socio-demographic characteristics of the
informants. Secondly, information related to the detailed
ethnobotanical application of the local flora. Most of the
interviews were carried out in local languages (Sidamu
Afoo, Afan Oromo, and Gedeoffa) with the help of local

Study sites Longitude (o) Latitude (o) Elevation Agro-ecology

Kori Borojota 38.480479305928 7.187481904610 1806 Moist mid-highland (Moist Weina Dega)
Dalati Guracha Bishan 38.476134272769 7.142100771683 1744 Moist mid-highland (Moist Weina Dega)
Ebicha 38.602659011844 7.136859913447 2043 Moist mid-highland (Moist Weina Dega)
Tullo 38.459627749373 6.996525786840 1700 Moist mid-highland (Moist Weina Dega)
Alamura 38.497456580871 6.989165780928 1704 Moist mid-highland (Moist Weina Dega)
Chefasine 38.495170076222 6.939687380283 1926 Moist mid-highland (Moist Weina Dega)
Gola 38.327582906735 6.401188224290 1760 Wet mid-highland (Wet Weina Dega)
Andida 38.349498162680 6400104445130 1883 Wet mid-highland (Wet Weina Dega)
Shigedo 38.365856530154 6.398218606985 1981 Wet mid-highland (Wet Weina Dega)

The agro-ecologies are described based on the agro-climatic zone classification of Ethiopia, Tesemma [39]
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translators or a language native to the respective research
locations. Each ethnic group studied was an indigenous and
local resident of the study area. All floristic voucher speci-
mens were collected with the help of traditional healers
and development professionals. Specimens were identified
in the field and later confirmed at the National Herbarium
of Addis Ababa University and Wondo Genet College of
Forestry and Natural Resources, Hawassa University using
taxonomic keys and flora [43—48]. The verified specimens
in the National Herbarium were further checked using
Plants of the World Online (https://powo.science.kew.org.)
websites to confirm the correctness of the scientific names
and author citations. Finally, the plants were dried, pressed,
mounted on a herbarium sheet, and placed at Hawassa
University’s Wondo Genet College of Forestry and Natural
Resources Herbarium.

Data analysis

Both qualitative and quantitative data were analyzed
using the ethnobotanyR package, Version 0.1.8, 2022.
Age, gender, education, and religion were used to deter-
mine the impacts of socio-demographic variables on eth-
nobotanical knowledge. The Kruskal-Wallis chi-squared
test, a non-parametric approach to the one-way ANOVA,
was performed between age, education, religion, and
the number of medicinal plants cited, and the Wilcoxon
test for gender. The mean and standard deviation of the
number of medicinal plants reported concerning the
socio-demographic variables were evaluated. Regres-
sion analysis was conducted to determine the association
between respondent’s ethnobotanical knowledge and age.
Quantitative ethnobotanical tools such as the inform-
ant consensus factor (ICF), use values (UV), fidelity level
(FLs), relative popularity level (RPL), and rank-order pri-
ority (ROP) were also used for data analysis.

Use Value index (UVi)
The use value index (UVI) was calculated to find out the rel-
ative importance of medicinal plant species following [49].

IN “NC

UVi=3 > URu

i=i) u=u1

where "Ui’ is the number of different uses mentioned by
each informant i and ‘N’ is the total number of inform-
ants interviewed for the given plant species.

Informant consensus factor (ICF)
The informant consensus factor was calculated to investi-
gate the degree of homogeneity among informants for the
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plants to be used in each ailment category [50]. The ICF
values vary from zero to one, with a high ICF achieved
when one or a few plant species were reported to treat a
certain condition by a large proportion of informants.

Fo = Rur — Nt
Hur — 1
where ‘Nur’ is the number of use reports in each ailment
category and ‘Nt’ is the total number of taxa used in each
ailment category by all the informants.

The result of this factor ranges from O to 1. A high value
(close to 1) indicates that relatively few plant species are
used by a large proportion of people, and a low value indi-
cates that the informants disagree on the plant species used
to treat a category of illness.

Fidelity level (FL)

The fidelity level is applied to determine which species
are most frequently employed by the key informants to
treat particular conditions. Higher FL values would indi-
cate medicinal plants are more commonly used by the
local communities, reveal the proportion of informants
who reported using a specific plant species for the same
purposes, and highlight the significance of the species for
specific conditions. Following [51] and [52], all reported
illnesses were arranged into major categories before deter-
mining the values using the formula [51].

_ N *100

FL
FC;

where N is the number of informants that use a particu-
lar plant for a specific purpose and FCs is the total num-
ber of uses for the species.

Relative popularity level (RPL)

The relative popularity level (RPL) is a ratio of the number
of important use reports mentioning a certain plant spe-
cies to the number of interviewees mentioning that taxon
in any use reports. RPL values vary from zero to one, with
one representing total popularity and zero representing
unpopularity [53].

Rank-order priority (ROP)

Relative popularity level (RPL) value multiplied by fidelity
level (FL) value yielded the rank-order priority or accu-
rate value of fidelity level (FL) (ROP=RPL * FL) [51]. A
high ROP value suggests that the plant has great potential.
It might be beneficial for screening plants for bioactive
compounds.
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Results

Socio-demographic characteristics and knowledge

of traditional healers

According to interviews with key informants (Table 2),
189 medicinal plant species were collected and docu-
mented (Table 3). Among the 189 informants, the major-
ity of participants were farmers, 155 (82%); others were
merchants, 23 (12%); and students, 11 (6%). Male partici-
pants were outnumbered female participants (Table 2).
About 70% of participants in this study were between the
ages of 45 and 65. In comparison, those under 45 (young)
and over 65 (elderly) accounted for 30% of the remaining
population (Table 2). Illiterate and lower-grade inform-
ants were higher compared to high school attendees.
Most interviewees were protestant religion followers, fol-
lowed by Muslims and Orthodox Christians (Table 2).

Influences of socio-demographic variables on medicinal
plant knowledge
The average number of medicinal plants reported by each
socio-demographic variable was compared. It revealed
that older traditional healers reported more medicinal
plants (8) than others (Table 4 and Fig. 2A). Medicinal
plants reported by followers of the Orthodox religion
were higher (9) than Protestants and Muslims (Table 4
and Fig. 2D). The gender groups and education level cat-
egories reported a similar number of medicinal plants (7
each) (Table 4 and Fig. 2B).

Our findings revealed a positive association between
traditional healers’ ethnobotanical knowledge and

Table 2 Demographic details of the participants from peri-
urban areas of Dilla, Hawassa, and Shashemene

Socio- Categories Frequency Percentage

demographic

features

Ethnicity Gedeo 63 3333
Oromo 63 3333
Sidama 63 3333

Age 35-44 33 17
45-54 45 24
55-64 88 47
65+ 23 12

Gender Male 133 70
Female 56 30

Education llliterate 89 47
Primary (1-8 grade) 81 43
Secondary level 19 10

Religion Protestant 101 53
Orthodox 13 7
Islam 75 40

Page 6 of 49

their ages (Kruskal-Wallis chi-squared =84.375, df=3,
p-value=0.0001) (Table 4). However, no significant
association was found between the gender, education,
and religion groups and ethnobotanical knowledge
(p-value=0.77, 0.54, and 0.11), respectively (Table 4).

The correlation between ethnobotanical knowledge

and age

The regression analyses across ethnic groups showed that
the respondent’s age is positively correlated with his/her
knowledge of identifying medicinal plants used; however,
it showed a curvilinear relationship at the end (Fig. 3).
Overall, the influence of age accounted for 37% of the
variation in knowledge of medicinal plants across ethnic
groups.

The most useful medicinal plant species of the studied
ethnic groups

The use value index (UVI) is applied to measure vari-
ous uses assigned to a specific plant species. Of the total
189 documented medicinal plants (Table 3), 78 medici-
nal plant species, which were claimed by three or more
informants as remedies, were evaluated and revealed sig-
nificant species use variation among the ethnic groups
studied (Table 5). Meanwhile, 24 medicinal plant spe-
cies scored the lowest use value; others were moderate to
highest value (Table 5).

Informant consensus factor

Based on disease characteristics and treatment resem-
blances, fourteen (14) disease categories were identified
from the 100 human ailments reported in the study areas
(Table 3). Among these, the categories with the highest
average ICF values among ethnic groups were circulatory
system disorders (0.68), followed by febrile illness, repro-
ductive organ disorders, and bad/evil spirit-related com-
plications (0.66 each) across the studied ethnic groups
(Table 6). In comparison, the highest plant use citation
was noted for digestive system disorders, which are 100,
102, and 117 in the Sidama, Oromo, and Gedeo ethnic
groups, respectively, followed by febrile illness (115, 94,
and 87) in the Sidama, Oromo, and Gedeo ethnic groups
(Table 6).

Fidelity level (FLs), relative popularity level (RPL),

and rank-order priority (ROP)

The relative healing potential of medicinal plants is cal-
culated for plants at least cited by three or more inform-
ants against particular ailments, and the FLs, RPL, and
ROP values ranged from 50 to 100%, 0.5 to 1, and 24 to
100%, respectively (Table 7). Twenty-six plant species
were identified as the most preferred plants (ROP >50%)
across ethnic groups (Table 7). Lactuca inermis Forssk.,
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Moringa stenopetala (Baker f.) Cufod., and Withania
somnifera (L.) scored the highest FLs and ROP values in
the Gedeo ethnic group, whereas Allium sativum L., Cit-
rus limon (L.) Osbeck, Ricinus communis L., and Schinus
molle L., in the Oromo ethnic group, and Antiaris toxi-
caria (J.FE.Gmel.) Lesch., Brucea antidysenterica J.EMill,
Echinops kebericho Mesfin, Ocimum jamesii Sebald, Afro-
carpus falcatus (Thunb.) C.N.Page, Searsia natalensis
(Bernh. ex Krauss) F.A.Barkley, and Ricinus communis L.
in the Sidama ethnic group (Table 7).

Discussion

The medicinal plant resources and their associated indig-
enous and local ethnobotanical knowledge documented
revealed time-honored ethnobotanical knowledge prac-
tices of the three ethnic groups studied (Table 3). The
plant families Fabaceae, Asteraceae, Lamiaceae, and
Poaceae were the most abundant, followed by Solan-
aceae, Rutaceae, and Euphorbiaceae. The hypothesis by
[39-42] that the dominance of these families in disease
treatment may be due to their aromatic properties and
abundance of essential oil is supported by our record of
a higher number of relevant plant species from Fabaceae,
Asteraceae, and Lamiaceae (Table 3). Of the total 189
medicinal plants collected, several studies conducted in
Ethiopia and abroad reported diverse amounts of thera-
peutic plants, which witnessed about the relevance of
several traditional medicinal plants documented in this
study. For instance, Regassa et al. [28], Woldeamanuel
et al. [56], Eshete and Molla [10], Mekuria and Abduro
[57], Marshet and Dalle [58], Kidane et al. [13], Tefera
and Kim [8], and Teka et al. [5] compiled 39, 39, 41, 67,
59, 71, 64, and 88 medicinal plant species, respectively,
in their ethnobotanical investigations in different parts of
Ethiopia. Tugume et al. [59], Hussain et al. [60], Faruque
et al. [61], Lautenschlédger et al. [62], Wiryono et al. [63]
and Al-Robai et al. [64] documented 33, 12, 13, 22, 13,
and 20 therapeutic plants, respectively, in Uganda, Paki-
stani-Afghan borders, Bangladesh, Angola, Indonesia,
and Saudi Arabia.

In this study, Croton macrostachyus Hochst. ex Delile
is reported as curing plants against deep sores and can-
cer-like ailments, eye infections, abrupt lightning, teta-
nus, lung infection, gonorrhea, dizziness, febrile illness,
wounds, bad/evil spirit, diarrhea, jaundice, amoeba,
glandular, giardia, abortion, intestinal worms, malaria,
asthma, typhoid, skin infection, placental delay during
birth, circumcision wound, stomachache, ear infection,
allergy, and menstruation cycle disorder. Similarly, 5, 52]
reported the efficacy of the species against wounds, blood
clotting, tinea versicolor, common wart, nasal congestion,
indigestion, abdominal pain, bloating, intestinal parasite,
retained placenta, general malaise (Michi), headache,
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jaundice, malaria, rabies, swelling, allergies, eye infection,
and pyoderma in their ethnobotanical investigations in
the south-central and southwestern parts of the country.
In another study, in the southern parts of Ethiopia [8, 10],
the medicinal values of this species were revealed against
toothache, swelling and forming deep openings, cold dis-
ease, gonorrhea, amoeboid, wounds, kidney infection,
ringworm, stomachache, hepatitis, shivering, abnormal
breathing, tuberculosis, gastritis, and goiter, and against
jaundice in the northern parts of Ethiopia [13]. Besides,
[65] reported the efficacy of this species against typhoid,
measles, and skin diseases in Kenya, [59] against head-
ache in Uganda, and [66] against abdominal pain in
Tanzania.

This study revealed ethnomedicinal values of Zingiber
officinale Roscoe against asthma, blood pressure, pas-
sive sexual interest, common cold, tonsillitis, typhoid,
headache, malaria, wounds, fever, cough, tung infec-
tion, goiter, constipation, febrile illness, amoeba, gas-
tric diseases, and stomachache. Correspondingly, it was
also reported against tonsillitis, abdominal pain, tooth-
ache, common cold, and coughing in other studies in the
south-central and southwestern parts of Ethiopia [5, 52].
In addition, against eye disease in Hawassa zuria districts
[8]. Abroad [67] reported the significance of Zingiber
officinale Roscoe against abdominal problems, laxative
dyspepsia, dysentery and vomiting, coughs, bronchitis,
asthma, and tuberculosis in Bangladesh; [68] reported
against respiratory, digestive, and sexual disorders in
India, and [64] reported against GIT disorders, respira-
tory disorders, CNS disorders, hematological disorders,
endocrine disorders, rheumatic disorders, orthopedic
disorders, immunological disorders, and antibacterial
activities in Saudi Arabia. Albizia gummifera (].F.Gmel.)
C.A.Sm. is reported against deep sores and cancer-like
ailments, goiter, toothache, dizziness, stomachache, jaun-
dice, lung infection, amoeba, malaria, fire accident, skin
infection, epilepsy, febrile illness, glandular, gonorrhea,
swellings, fever, bad/evil spirit, cough, tuberculosis, men-
struation cycle disorder, typhoid, and intestinal worms
in this study. Correspondingly, [8] witnessed the signifi-
cance of this species against swelling of the stomach and
evil eye in Hawassa districts, southern Ethiopia, and [13]
against febrile illness in northern Ethiopia. Other use
reports indicated the novelty of this species against dif-
ferent ailments in the study areas.

Aloe macrocarpa Tod. is a novel for use against
malaria, jaundice, typhoid, fever, deep sores and can-
cer-like ailment, lung infection, gonorrhea, pain relief,
urinary organ infection, intestinal worms, wounds, stom-
achache, and diarrhea, because this is a new report and
has not been reported before. However, [13] reported
Aloe megalacantha Baker and Aloe camperi Schweinf.
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Table 4 Comparison of the number of medicinal plants cited by
different socio-demographic parameters across ethnic groups
(Gedeo, Oromo, and Sidama)

Parameters Categories Number of Mean+SD p-value
informants
(N=189)
Age Young (35-44) 33 4734094 0.0001*
Middle age 45 6.84+1.74
(45-54)
Older (55-64) 88 79+1.72
Elderly (65+) 23 509+147
Gender Male 133 6.76+2.02 0.77
Female 56 6.73+£2.09
Education llliterate 89 6.74+£203 0.54
Primary level 81 6.86+2.09
Secondary level 19 6.37+1.89
Religion Protestant 101 6.51+£2.04 0.1
Islam 75 7.04+1.95
Orthodox 13 8.33+321

" Significance association (p < 0.05) between the averages of paired parameters

against dislocated bone, malaria, hemorrhoid, and eye
disease; [14] reported Aloe weloensis Sebsebe against
wounds, and malaria in northern Ethiopia, respectively;
[28] reported Aloe gilbertii T. Reynolds ex Sebsebe and
Brandham against malaria, intestinal parasites, tonsilli-
tis, wounds, stomach pain, sudden disease, constipation,
and eye problems in southern Ethiopia; and [21] reported
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Aloe otallensis Baker against blood clothing, wounds, and
tuberculosis in southwestern Ethiopia. Calpurnia aurea
(Aiton) Benth. is reported against lung infection, typhoid,
intestinal worms, jaundice, bad/evil spirit, amoeba,
headache, stomachache, toothache, fever, skin infec-
tion, wound, circumcision wound, febrile illness, deep
sores and cancer-like ailment, swellings, glandular, and
respiratory organ infection in our investigation. In addi-
tion, Eshete and Molla [10] reported this medicinal plant
species against hepatitis, ear ache, and hypertension in
the southern parts of the country. Likewise, [5] reported
against toothache in south-central and in addition, [13]
reported against eye diseases in the northern parts of
the country. Gymnanthemum amygdalinum (Delile) Sch.
Bip. is reported against amoeba, malaria, skin infection,
stomachache, diarrhea, head skin infection, gonorrhea,
rabies, febrile illness, intestinal worms, gastric diseases,
lung infection, blood pressure, jaundice, vomiting, and
typhoid. Correspondingly, [5, 10, 13, 52] confirmed the
efficacy of this species used against intestinal parasites,
abdominal pain, malaria, gastritis, fibril illness, and diar-
rhea in their ethnobotanical investigations in different
parts of the country. Likewise, [59] confirmed its great
medicinal role against malaria, convulsions, and stom-
achache in Uganda.

Besides, several ethno-veterinary studies conducted
elsewhere in the country identified numerous therapeutic
plants against different livestock ailments, demonstrating
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Fig. 2 Average number of medicinal plants reported by each socio-demographic variables
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the significance of the traditional medicinal plants
recorded in this study. Asfaw et al. [69], Alemneh [70],
Tekle [71], Lulekal et al. [72], Eshetu et al. [73], and
Yigezu et al. [74] compiled 25, 16, 20, 24, 20, and 27
medicinal plant species, respectively, in their ethno-vet-
erinary investigations in different parts of the country.
For instance, Asfaw et al. [69], Alemneh [70], Tekle [71],
Lulekal et al. [72], Eshetu et al. [73], and Yigezu et al. [74]
mentioned the effectiveness of Croton macrostachyus
Hochst. ex Delile against foot rot, gastrointestinal dis-
orders, abdominal pains, dysentery, wounds, scabies,
dermatophilosis, blackleg, and trypanosomiasis. The
authors also reported the medicinal use of Gymnanthe-
mum amygdalinum (Delile) Sch.Bip. against jaundice,
gastrointestinal disorders, abdominal pain, retained pla-
centa, diarrhea, skin infection, and blackleg in their stud-
ied. Asfaw et al. [69], Alemneh [70], and Yigezu et al. [74]
explained the therapeutic potentials of Justicia schimpe-
riana (Hochst. ex Nees) T.Anderson against jaundice,
swellings, gastrointestinal diseases, diarrhea, and black-
leg. Asfaw et al. [69], Lulekal et al. [72], Eshetu et al. [73],
and Yigezu et al. [74] described the relevance of Allium
sativum L. against blackleg, mastitis, diarrhea, and inter-
nal body parasites.

In general, comparison of our findings with other
researchers’ work conducted elsewhere in the coun-
try and abroad revealed that the documented medicinal
plants have wide and novel uses in the study areas and
demonstrated that people from different areas employ
the same medicinal plants to treat the same or different
types of human ailments. This revealed that the reported

medicinal plants have therapeutic and pioneering uses
in the research areas and beyond. This makes it easier
for further efficacy evaluation and drug synthesis from
the documented plants. Their pharmacological activ-
ity should be further confirmed for use at the local and
worldwide levels. Most (71%) of the identified medicinal
plants were harvested from the wild (Table 3). Conserva-
tion efforts specifically targeted at medicinal plants are
still a challenge in the study areas and elsewhere in the
country [8, 9, 25, 47]. The well-known natural forest of
the Wondo Genet areas, Munessa-Shashemene natural
and plantation forest, Adaba-Dodola forest, Bale Moun-
tains National Park, wide agro-forestry practices, and
local markets are potential sources for medicinal plants.
We have also seen local farmers practicing their indig-
enous knowledge to protect some important medicinal
plants in their home gardens (Table 3). Moreover, heal-
ers discussed the challenges of cultivating plant species
outside their natural habitats, as well as the need to travel
considerable distances for several hours to get the neces-
sary therapeutic plants outside their villages.

The association between ethnobotanical knowledge

and socio-demographic variables

The indigenous and local knowledge of medicinal
plant uses of the three ethnic groups was not evenly
distributed among respondents’ age groups (Table 4
and Fig. 2A). The indigenous and local knowledge
of medicinal plant use is still higher among the older
(age groups>44) than among the younger (<45 years
old) across ethnic groups. Likewise, Lulekal et al. [9],



Tamene et al. Journal of Ethnobiology and Ethnomedicine (2024) 20:29 Page 26 of 49

Table 5 The use value index of the most important medicinal plant species among ethnic groups

Species Ethnic groups

Gedeo Oromo Sidama

Basic values Index Basic values Index Basic values Index

FC  UR NU uv FC  UR NU uv FC UR NU uv
Vachellia oerfota (Forssk.) Kyal. & Boatwr - - - - 8 8 2 0.127 - - - -
Achyranthes aspera L 4 6 5 0.1 7 7 5 0.111 4 7 6 0.111
Ajuga integrifolia Buch.-Ham. ex D.Don - - - - - - - - 10 12 5 0.19
Albizia gummifera (JEGmel) CA.Sm 20 47 20 0.75 6 10 7 0.159 7 13 8 0.206
Allium sativum L 4 11 7 0.18 5 12 6 0.19 8 23 9 0.365
Aloe macrocarpa Tod - - - - 16 38 14 0.603 - - - -
Aloe vera (L) Burm.f - - - - - - - - 5 6 4 0.095
Argemone mexicana L - - - - 5 5 4 0.079 - - - -
Artemisia abyssinica Sch.Bip. ex ARich 6 11 6 0.18 - - - - - - - -
Asparagus africanus Lam 10 13 7 0.21 6 6 5 0.095 - - - -
Balanites aegyptiaca (L.) Delile - - - - - - - - 4 7 3 0.111
Bersama abyssinica Fresen 4 5 4 0.08 - - - - - - - -
Calpurnia aurea (Aiton) Benth 19 31 13 0.49 1 14 9 0.222 4 5 5 0.079
Carica papaya L - - - - 4 7 6 0.111 7 10 4 0.159
Carissa spinarum L - - - - 6 6 3 0.095 - - - -
Catha edulis (Vahl) Forssk. ex Endl - - - - - - - - 7 9 4 0.143
Celtis africana Burm f 10 18 11 0.29 - - - - - - - -
Cinnamomum verum J.Pres| - - - - - - - - 3 5 3 0.079
Citrus limon (L.) Osbeck - - - - 6 11 5 0.175 - - - -
Clutia abyssinica Jaub. & Spach - - - - 6 7 6 0.111 6 6 4 0.095
Coffea arabica L 9 12 8 0.19 5 9 5 0.143 - - - -
Croton macrostachyus Hochst. ex Delile 28 80 21 13 21 48 22 0.80 17 36 15 0.60
Cucumis prophetarum L - - - - - - - - 14 20 9 0317
Cymbopogon citratus (DC.) Stapf 5 15 9 0.24 - - - - - - - -
Datura stramonium L. test - - - - 6 6 3 0.095 - - - -
Dodonaea viscosa subsp. angustifolia (Lf) J.G.West - - - - 8 9 6 0.143 - - - -
Drynaria volkensii Heiron 4 6 4 0.1 - - - - - - - -
Echinops kebericho Mesfin - - - - - - - - 4 10 4 0.159
Ehretia cymosa Thonn - - - - - - - - 5 5 5 0.079
Ekebergia capensis Sparrm 5 9 5 0.14 6 14 10 0.222 15 20 8 0317
Ensete ventricosum (Welw.) Cheesman 6 7 4 0.11 - - - - - - - -
Erythrina abyssinica Lam 6 10 8 0.16 6 6 6 0.095 - - - -
Eucalyptus globulus Labill 5 7 5 0.1 9 16 5 0.254 9 20 11 0317
Galinsoga quadriradiata Ruiz & Pav 7 9 4 0.14 - - - - - - - -
Grewia ferruginea Hochst. ex ARich 5 9 8 0.14 - - - - - - - -
Hagenia abyssinica (Bruce) J.F.Gmel - - - - 5 7 5 0.111 - - - -
Justicia schimperiana (Hochst. ex Nees) TAnderson 6 8 5 013 9 1 4 0.175 8 9 5 0.143
Kalanchoe petitiana ARich - - - - - - - - 6 7 5 0.111
Lactuca inermis Forssk 4 9 3 0.14 - - - - - - - -
Lagenaria siceraria (Molina) Stand| 3 5 4 0.08 - - - - 5 6 3 0.095
Linum usitatissimum L - - - - - - - - 4 8 5 0.127
Maesa lanceolata Forssk 7 9 7 0.14 - - - - - - - -
Melia azedarach L 3 6 0.1 11 16 11 0.254 8 15 9 0.238
Millettia ferruginea (Hochst.) Hochst. ex Baker 6 12 10 0.19 - - - - - - - -

Momordica boivinii Baill - - - - - - - - 7 7 6 0.111
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Table 5 (continued)
Species Ethnic groups

Gedeo Oromo Sidama

Basic values Index Basic values Index Basic values Index

FC UR NU uv FC UR NU uv FC UR NU uv
Moringa stenopetala (Baker f) Cufod 4 9 5 0.14 13 25 14 0397 3 5 2 0.079
Nigella sativa L 3 7 7 0.11 7 12 10 0.19 - - - -
Ocimum jamesii Sebald - - - - - - - - 5 5 1 0.079
Ocimum lamiifolium Hochst. ex Benth 3 6 6 0.1 - - - - - - - -
Ocimum gratissimum L 7 15 [§ 0.24 8 14 6 0.222 - - - -
Olea europaea subsp. cuspidata (Wall. & G.Don) Cif 9 11 6 0.18 11 25 18 0.397 - - - -
Olinia rochetiana A.Juss - - - - 12 13 8 0.206 - - - -
Phytolacca dodecandra U'Hér 3 5 5 0.08 - - - - 9 14 7 0.222
Coleus igniarius Schweinf - - - - - - - - 8 13 6 0.206
Afrocarpus falcatus (Thunb.) CN.Page 16 26 10 0.41 - - - - - - - -
Psidium guajava L - - - - 3 6 4 0.095 - - - -
Psydrax schimperianus (A.Rich.) Bridson - - - - 5 7 5 0.111 - - - -
Searsia glutinosa (Hochst. ex A.Rich.) Moffett - - - - - - - - 12 13 3 0.206
Ricinus communis L 5 9 4 0.14 - - - - 3 7 5 0.111
Rotheca myricoides (Hochst.) Steane & Mabb - - - - - - - - 11 16 7 0.254
Rubus steudneri Schweinf - - - - 4 8 8 0.127 - - - -
Ruta chalepensis L 15 28 17 0.44 9 19 13 0.302 14 21 8 0.333
Schinus molle L - - - - 4 6 3 0.095 - - - -
Searsia natalensis (Bernh. ex Krauss) FA.Barkley - - - - - - - - 7 7 1 0.111
Sida schimperiana Hochst. ex A.Rich 4 6 6 0.1 - - - - - - - -
Solanecio gigas (Vatke) CJeffrey 13 20 10 032 - - - - - - - -
Solanum incanum L - - - - 5 9 3 0.143 6 6 3 0.095
Solanum marginatum Lf - - - - 5 7 6 0111 - - - -
Stephania abyssinica (Quart.-Dill. & ARich.) Walp - - - - - - - - 6 6 2 0.095
Syzygium guineense (Willd.) DC 4 6 5 0.1 5 6 5 0.095 4 6 4 0.095
Vepris nobilis (Delile) Mziray - - - - 4 6 5 0.095 - - - -
Trigonella foenum-graecum L 4 12 10 0.19 - - - - - - - -
Urtica simensis Hochst. ex ARich - - - - - - - - 6 6 2 0.095
Gymnanthemum amygdalinum (Delile) Sch.Bip 1 17 8 0.27 21 34 15 0.54 13 25 6 0.397
Vicia faba L 6 6 1 0.1 - - - - 10 10 1 0.159
Withania somnifera (L.) Dunal - - - - 5 8 5 0.127 8 10 3 0.159
Zingiber officinale Roscoe 3 7 5 0.11 8 16 11 0.254 12 46 13 0.70
Ziziphus spina-christi (L.) Willd - - - - 4 10 8 0.159 - - - -

N.B: Broken lines indicate the absence of a citation for the indicated species in the study area

Geta et al. [76], Eshete and Molla [10], Bekele et al.
[22], Demie et al. [4], and Kidane et al. [13] reported
similar findings in different parts of the country that
older informants have better ethnobotanical knowl-
edge as compared to younger. Besides, similar pat-
terns of knowledge distribution were also witnessed
abroad. Beltrin-Rodriguez et al. [77], Sharma et al.
[78], Wiryono et al. [63], Amjad et al. [79], Pathy
et al. [80], and Khakurel et al. [81] in Mexico, Hima-
laya (South Asia), Indonesia, Pakistan, DR Congo, and

Nepal, respectively. Silva et al. [82] and Chekole et al.
[75] also explained that older people have more oppor-
tunities for cultural interaction and familiarity with
plants and their therapeutic benefits than younger. This
helped them be more experienced and knowledgeable
than the younger informants. The regression analysis
also confirmed that the respondent’s age was positively
correlated with his or her ability to recognize and use
ethnomedicinal plants across ethnic groups (Figs. 3, 4,
5); however, it showed a slight curvilinear relationship



Page 28 of 49

(2024) 20:29

D) l l S 3[l[2d X3 1SYI0H SNAYIDIS0IODW UOJ0ID) ISIEN\Y [ewlag

S ! l / A3ppiegyyo (SSNeIy X3 "yuiag) SIsuajpIbu bIsIDaS WIOUSA 9Xeus Wia1sAs A1o1enoi

0 l l ¥ 7 wnupaUl WNUDJOS WIOUDA a%eus WiaIsAs A1o3enoi

D) ﬁ ﬁ € IUNMES]| (UIRIH) WNJaji|nolunD wnwayiupuwAo WIOUSA 9)eus Wia1sAs A1oenoud
90DS0Y 3/pUIDLYO JoqgIbuly “poINY) (4 1dXeg) bjp1ado

S /S0 % 8 -Ua1s DDULIOYY " YIDIDPIZD DIJa | WNWISSADYSN WNuIg ainssaid poo|g Wia1sAs A1orenoun

90250y 3/bULYO
12q1buiz “dig'yas (3)119Q) WnulippbAwp wnwayiubuwAo
'uospug (Yoryy) snupuadwiyds xpipAsd 1 bablonb
wnipisd “J1D (Uod'® 1§ ‘||eA) bippidsnd dsqns bapdoina
D3| “PoyND (} J¥eg) bjpIadouais buLIoy 7 YapIDPaZD
0 890 6 [°T4 Dijayy 23S () Uowllf SNJID " WNAIDS Wnijjy ainssaid poolg wisAs A1o3e[nduD
7 wWnoapib
-wnuaoy bjjauobiy "D (Uod'D 13 ||ep) bibpidsnd dsqns
pandoina pajQ “POND () 1oNegq) pjpladouals pbULIOY

D 90 S 4 1deis ((DQ) snpao uobodoquiAd “7 winARLS winijly ainssaid poo|g wa1sAs A101e|nuD

S L L ¥ uoQ'g Xa 'WeH-yang pijojubaiu vbnfy elLIBUY w1sAs A101e[NdI1D

9 S/0 14 S 7 sisuadajpyd pINY “YSSI0H SILLAU] DINIODT EY wialsAs A1o3enoip
Gqen 13 suels

(1SYD0H) SapioduALL p2ay10y 7 winiplaydoid siwnon>)
‘3119 X3 ISYI0H SnAY2D0Is0Io0W Uoj0I) ‘Yoeds g ‘gnef
S 90 S Il D2IUISSAQD DN “WIS'YD (12WDHT) piajuuwnb piziqpy SIUSWI(IR 3YI|-190UeD) pue $2105 d9a(  SIUSWIIR YI|-I9dUrD) puUE $210s daa(

uosplg
(Y214'Y) snubLadwiyss xoipAsd " bablonb winipisd
“SSN("Y UDIAYD0I DIUIIO “JID (UOQ'D 1B '||ep) ippidsnd
‘dsqns papdoina bajO “PoyN ('} 19¥eg) pjpradouals
pbuLioyy 7 Yopiopazp biayy 3113 X ISY20H SNAYID]
0O €£0 6 €1 -S0u0DW U0JOL) " DIIQDID DIYOD) “PO| DAIDI0IODW 30y SIUSU|IE I|-19DUBD) PUB $9105 dO3  S1UdW|Ie 9Y1|-19dueD) pue sa10s daa(
abedND
(quNY L) snip2jby SNAIp04Y “YiD (UOA'D B "[lem) Lropid
-sn2 'dsqns papdoina pajO “PoyND (} 1o3eg) bip1adouals
pbuliopy “Ned 1 zinyg pipipiLponb pbosulpy jdeis (D)
snpi2 uobodoquuAd ‘3|119Q X3 ISYDOH SNAYIDIS0IDW
U030 “Yauag (UolY) bainp pluINd|p) “Ude SNUDILD
D 690 6 Yad snbpiodsy “WSy D ([PWDHT) biajwwnb pizigly SJUDUI|IE {1|-19DUBD) PUB $2105 dI3g  SIUBW|Ie 9Y1|-19dueD) pue S310s daag

41D (Uo@'D 3 |leAn) LIDpIdsnD dsqns bapdoina pajO ‘3|113Q
O €£0 € ¥ X2 1SUYDOH SnAYIDISOIODW U0JOLD) “PO) DAID20IDDW 30}y SIUSWI(IE 3I|-192UBD) pUP S210S d99(  SIUSWIIE 34I|-I9dURD) PUE $210S daa(
7 s1suadaipy>
pInY '9BRd'N'D (‘QUNYL) SNIBIID) SNAIPI0LY “JID (UOJD
1R "[[BM) bippidsnd dsqns bapdoina bajO ‘311120 X
“ISYDOH SNAYDDISOIIDW UOJOLD) T DIIQDID D3JJOD) “YIudg
9 S0 / 6 (UoNY) bainp bIUING|DD “UJeT SNUDILYD SNbDIDASY SJUSWI|IE YI|-190UeD) pue S2405 daa(  SIUDWI|IE YI|-I2dUrD) PUE $210S daa(

dnoibouylg 4o| sapadsjooN modaiasn sapads WY fiobaye)

Tamene et al. Journal of Ethnobiology and Ethnomedicine

((0) oWoIQ pue ‘(D) 09PaD) ‘(S) PWEPIS) SANOID D1UYIS 921431 Y3 JO J0IDB) SNSUSSUOD JURULIOJUI PI|IEISP Y 9 d]qelL



Page 29 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

5

S0 € S

S0 4 S

890 0l 6¢

90 9 vl

90 L 9l

70 L 61

/90 [4 14

S0 4 S

€e0 € ¥

LS50 14 8

0 ¥ 9

3112Q X3 ISYD0H SNAYIDISOIODW UOIOID)

7 SIUNWIWOI SNUIDIY “I9H;]
DIPUDI2POP DIIDJOIAY “Y2edsS 3 ‘gnefr pojuIssAqGD pIIND

7 SIUNWIWOD sNUIIY
“JID (UOQ'D 7 "[|BAN) PIDpIdSND 'dsqns papdoina bajO)

AaigarD (1ep)

Sobib 0/23uDjOS 7 SISUA3ILY DINY ] SIUNWIWIOD SNUIDIY
“Ned %9 ZINY LILIPDILPOND DBOSUIDD "'UBWISIYD) (M)
WiNSO21UdA 2)35U3 “wiileds sjsuadpd pibiagay3 7 p21qpip
DayJ0D “Yauag (UOlIY) ba/np biuINd|p?) “Ule snupdLyD
SnbpIodsy "Wy D ([PWDHT) biajwwnb piziqly

digyos (a1113q) wnuippbAwp

WNWay3ubuwAo 7 sisuadajpyd piny “qqeln 3 aueals
(3SYDOH) SapiodLAw baay10y “JUISMYDS SnLpIubI snajo)
“|llge snynqoyb smdAipon3 1533 ] wnjuowibais piNIbg
[eunq () bI3jIuLIOS DIUDYIIM

“dIg'yas (2)112Q) wnulppbAwD wnwayupbuwWAoD 'uosplig
(Y21Y'Y) snubLdWIYDS XDIPASH “SSN["Y DUDIIAYDOI

DIUO 1531 ] WnjuowbAis piNibd ‘3|1IRQ X3 ISYI0H
SNAYDDISOIODW UOJOL) “IUSg (UOY) DaIND bIuINd|DY)
dig'ys (B1112Q) wnujppbAD

WINWRYIUDUWAD 7 sjunwiwiod snuply “jio (Uogo g
‘|leAn) babpidsna dsqns babdoina pajO “¥SSI04 DIDjoAIUD|
DS\ Ul DIIUISSAQD DULIYIAIT D119 X3 ISYDOH
SNAY2DISOIODUI UOJOID) “JULING DUDIIYD S13j3D) “UdeT Snupd
-l Snbpipdsy “UdIY'Y Xo "dIg'yds pojuissAqp pisiuaLY
"7 WNARDS Winiffy "WS'y D (SWDHT) biajiuiwinb piziqly
3)1I3Q X2 1SYD0H SNAY2DISOIIDW UOI0LD)

Jwnwis

-Spib wnwipQ ‘311133 X3 ISYI0H SNAYODISOIIDW UOJ0I)
e vauujs

-sAQD buLYIAI3 '3)119Q X3 1SYD0H SNAYIDISOIODU UOIOLD)
7 Sisuadajpyd piny “UoSISPUY |

puDLRAWIYDS DI2NSNS “UJeT SNUDILYD snbpIDdsYy

SSN("Y DUDI2Y01 DIUNO IS (1)

DIjoj1Isnbup “dsqns psosiA DaLUOPO(T ‘31| X3 ISYIOH
SNAYDDISOIODW UOJOL) “IUSG (UOMY) DaIND DIuINd|DY)
IWNMBS| (UIRIH) winJajiin21np

wnwayupuwiAo 7 sisuadajpyd biny ‘jdeis (DQ) smviD
uobodoquify “Yoiyy xa ‘dig'yds bIIuISSAQD DIsiLdLYy

snuels|.
sbuljlomsg

sbuljlems

sbuljjams

VeThRETIVRVN

oI UIYS

[VeLETNIRUINIS
UOI1D3JUl 943

uond3uUl 943
uond3uUl 943

Asda|idg

pUNOM UOISIDWINDID

Yig BulAb Jayje Jayiow Jo yieg

lewlag

lewliag

EWVIEYg

EWVIEYg

EWVIEYg

lewliag

WWIEYg
EWVIEYg

EWVIEYg

E0VIEYg

EWVIEYg

lewliag

WWIEYg

dnoub >1uyig

4D1 sapadsjooN modaiasn

sapads

wawy

Ki0633e>

(panunuod) 9 ajqey



Page 30 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

0

5

S0

S0

120

S0

650

€0

[44¢

70

digyas (a1112Q)

wnujippbAwp wnwaylupuwAD “J wnuvdUj WNUDLJOS

“posnd) (} 1odeg) bipladouals buLOy “ YapIDPIZD

DIy “IPWSHT (92N1g) LIUISSAQD DIUaDDH “9)1]9Q X

/ 4 “ISYD0H SNAY2DISOIODW UO10LD) “PO] DAIDI0IIDW 30y

dig'yas (9)119Q) wnuippbAwp wnw

-aLUDUWIAD 'K31Ja D) (¥3BA) SDBIB 0125UD|OS “Witeds

sisuadpd pib1agax7 ‘311190 X2 ISYI0H SNAYIDIS0IDDW UO)

9 Ll -04D “JuuIng bupdLyD I3 “|IIN'H [ PIUIUSSAPIUD DaINIG

digyds (a1ea) wnu

-|ppbAWD WnWayIUDUWAD “qgein 19 Ueals (1SYd0H)

SaPIODLAL DI3YI0Y “JUISMUDS SNLIDIUBI sN3j0D) “IDH;]

DIpUDISPOP DIID|OIAYJ 'UOSISPUY | (SIIN X ISYDOH)

pupLadwiyds bi2isnr “wlieds sisuadpd pibiagay3

wnipjaydoid sjwnan? ‘a)119Q X3 1SY20H SnAyapIs0IoDW

uoJoID) "|pu3 X@ ssI04 ([YeA) sinpa byipd 'ajijed (1) b

L S¢  -ndfbap sayuppg WS (1RWDHT) DIgJWWNG DIZIqly
90250y a/puLo Jaqibuiy “digyds (3]112Q)
wnulppbAwb WnWaylubuwAD “|PWD 4 (92n1g) DIIUIS
-sAQD pIU2bDH “3)1]9Q X3 ISYDOH SNAYIDISOIODUI UOJOID)
429450 () uowi sniiD “Yauag (Uolly) bainp piuINd|n)

dig'yps (E11RQ)

wnulppbAwp wnwaylubuwAo ‘ka1yarD (x1ep) sobib

012aUD|0S ‘8bed'N'D (QUNY]) SNILIIL) SNAILI0LY T WNW

~ISS1IDID LINWIDQ) “3SSI04 DIDJ02OUD| DSADYY 'URUISIYD

(M) WNSODLIUBA 235U3 “wiiieds sisuadpd p1b1aqay3

‘3I19Q X3 ISYD0H SNAYIDISOIIDW U0 “Yaudg (UOHY)

oL € D2IND DIUING|DD) “WS'YD ([PWDH'T) DiJILWING DIZIq)y

e}

90250y 2/bUIDLYO J2qIbUZ “T SIUNWIWIOD SNUIDIY JUIDMUDS

% 7L snupjubisnajod ‘9)I|ag Xd 1SYDOH SNAYIDIS0IODW UOI0ID)
90250y 2/bUIDLYO 42qIbul7 'UOSPLg (YdIY'Y)

SNUDLIBAUIIYDS XDIPASH “SSN["Y bUDIaYI0J DIUIO

(Uo@m B "|lep) bippidsnd dsqns bapdoina D3| ‘31190

X3 '1SUDOH SnAYIDIS0I0DUI U0 ] DIIGDID D3O

8 €l “yiuag (UoNY) bainp piuInd|p) “Po| bAIPI0IODUI 30|y

7 SluNWWod
snupIy 'abed' N'D (qunyl) snvajps sndivdoyy 'aji1eQ

X3 1SYDOH SNAYIDISOIODW UOJOID) ] DIIQDID DILYOD

9 ol “JWING DUDILYD SI1j90) “LIuSg (UOLNY) bainp pjuindjo)

eayllelq

eayllelq

egaoWy

egaoWy

eQROWY

PUNOA

PUNOAM

PUNOM

wa1sAs aAnsabIg

WISAS aAnSabIg

WISAS aARSabIg

W21sAs aAnsabIq

Wa1sAs aAnsabig

lewliag

WWIEYg

leuiaQ

dnoib duyig

ED]|

saads jooN 1odaiasn sapads

wewpy

K106a3e)

(panunuod) 9 aqel



Page 31 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

S

€L0

LS50
S0

70

950

S0

8/0

49

90

90

8

44

ol

61

L

4

digyds (31118Q) wnu

-IppbAwp winwaylupuwWAD “7 3jjow Snuy3S 7 SIsuada)
-pyo DINY “JID (UOT'D 13 ||BA) DIDPIdSND dsqns bapdoina
D3| “POoyND (4 J1¥eg) bjpIadouals bbuLIoy 7 Ya0IDPZD
D3y “uosISpuUY| bubLadwiyss pRsnr‘d)119Q X9
“ISUD0H SNAYODIS0IODW LOI0LD) “POJ bAIDI0IIDLUI 30y

AaularD (q3ep) spbib
0122UDjOS " sIsuadajpy> piny ‘9bed'ND (qUNYL) SNILIJDY
sndipoou)y “pond (7} 12xeg) pjpiadouals bbulioyy “3ssioq
DIDjOIIUD] DSV 'UOSISPUY'| (SIIN X3 "ISYDOH) bubLad

-WIyas DIISN[ " DIGDID D3O “§ WINgG DUDILYD SI13j3D)
“Yuag (UOY) baInp DILING|DY “UleT SNUDILYD SNboipdsy
I9H;1 ipUDI3pOP D220]0IAY4 "7 LADdD 21D

dig'yds (EIIRQ)

wnujlippbAwp wnwayiupuwAo “7 pAbfonb winipisd “Ji
(Uo@D 1 "||lBA) DIDPIdSND “dsqns bapdoina D3jO “POIND

(4 4¥jeg) DIpIddOURIS DBULIOYY "] Y2DIDPAZD DIj3YY 3112Q
X3 1SUDOH SNAYoDIS0I0DW L0I0I) “PO] DAIDI0IODW 0]y
diguyds (3112Q)

wnuljopbAwp wnuwayubuwAo 3|113Q X3 1SYd20H snA
-Y2D1S0I2DUI UOJOLD “JUIING DUDILYD Si3j3D) “Yuag (Uolly)
D2IND DILINGIDD) "WSY D (]PWDHT) biajwwnb piziqly

4
sisuadaipyd pINY ‘3112 X2 ISYI0H SNAYIDISOIIDW U0

1 0Gpj DISIA “ WNIDUDLYJO WNIDYIIDS ]

YoDIDPazZD DljaYY " WNWISSHDIISN wnuy] 1 bApdpd bo1p)
90250y 3|DUIILLO

12q1bulz “digyas (3)119Q) WnulippbAwp wnwayiubuwAo
“poind (4 1axeg) ppradouals bbuLoyy 1SIMNOT (47)
DIjoJISNBUD *dsqns DSOISIA DADUOPO( "] DIIGDID DILOD)

1 DqDj DISIA " WN23DIH-LINUSO)

pjjauobl] k313D (31BA) SDBIb 0123UDJOS “3S5104
DIDJOIUD] DSADY 'URLISIIYD) (M) LUNSOILIUIA 2)aSUT
digyos (31119Q) winuippbAuip wnwiayl

-UbUWIAD 7 sisuadajpyd piny “qqel 1§ dUelS (1SY20H)
SOPIOILAL DI2YI0Y " Y2DIDPAZD DIy 7 winibiaydoid
SILN2ND 1190 X3 ISY20H SnAYIDIsoIDW UoY0L) ‘Yoeds
1R "gqner baIUISsAQD biINgD 'A|11_Q () PAVIIAABAD saHUDILG

2olpuner

2dIpuner
SUWIOM [eulSo1U|

SULIOM [RULISIU]

SULIOM [RULISIU]

elpselo

$9S23SIP DIIISED)

S9SeasIP dlisen)

S9SeasIP DLiIseD)

eaylield

wa1sAs annsabiqg

wa1sAs aAnsabig
W21sAs aAnsabiq

wa1sAs aAnsabig

WISAS aARSabIg
WISAS aAnSabIg

WISAS 9ARSabIg

W21sAs aAnsabiq

wa1sAs aAnsabig

wa1sAs aAnsabiqg

dnoub >1uyig

ED]]

sapads jooN 1odaiasn

sapads

wawy

Ki06331e>

(panunuod) 9 aqer



Page 32 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

wv

O

O O

S

980 4 8

60 4 8l

S0 [4 €
80 4 9

€€0 € ¥
S0 4 €

90 8 4!

S0 Ll

4

€90 cl 83

9¢’0 8 Cl

‘91120 X2 ISYD0H SnAyop)
-S0IODW UOJ0LD) “WISY™D ([PWST) piajiuuwinb piziqpy

9llled X 1SYd0H mz\EuEmO\wB:\ uojol)

‘3112 X3 ISYD0H SnAyop)
-S02DUI U0J0ID) "WYY (WD) biajuuuinb piziqly

T wnwis
-S/DISN WNUIT ‘Uog'g X3 “WeH-yang pjjojubaiul bbnfy

7 Wn22a01b-WNUa0y bjjauobL| “SSI04 SIWIaU] DINODT]

dig'yas (a)119Q) wnuippbAwp wnw
-oYIUDUWIAD 7 sISUadaipyd DNy “ WNWSSIIDIb WNwWidO

7 sisuadajeyd einy Jdeis (DQ) smp4o uobodoquif)
[2WSS( (30eIg) BIIUISSAGR DIUSbDH

digyas (1)
wnulippbAwb WNWaYIUDUWAD “I9H]] DIpUDI2POP DIJD|
-01AYd " Yo0IDPAZD DIjaYy 'UOSISPUY | (SOIN X3 ISUDOH)
pupadwiyds ppsnr “wiieds sisuadpd bibiagay3 ‘3)119Q

() bopndAbap sayupipg “WS YD (|PWDS () Didyiw
-winb pizig)y 'uo@'Q X ‘WeH-"yang pijojlubajul obnfy

digyds (31118Q) wnu

-l|ppbAWD WinwWayIupUWAD “7 sisuadajpyd biny “ssny
DUDIIAY201 DIUYO T WNWISSIDI6 WwnwidQ 7 Ya010pazp
DIaY 1S DT (471) DIjoIsnbUD “dsqns bsSo3siA babuopod
‘3112Q X3 ISYD0H SNAYIDIS0IDDW LIS ‘ORI 1§ DUBIS
(1SY20H) SapioduAw p2ay104 “4'wiing (1) Uoul| sniid
“4uag (Uolly) bainp pluINd|p) PO LAIPIIIDU 0]

digyas (a1113Q) wnulppbAwip

WNWaY3ubUWAD “ wnapib-wnuaoy bjjauobiy 7 sis
-uadajpy2 bINY "7 WNWISSADID WNWIDO "4SSI04 SIWIaU|
p2NOD7T "Wiieds sisuadpd pibiagay7 ‘Jdeis (DQ) snipad
uobodoquiA ‘3)113Q X 1SYI0H SnAYIDIS0IoDW UOI0ID
‘Fuling bubdLyD 132D "4 Da12IU3SAPIIUD DadNIg "]
WNALDS Wiy “WS'y D (1SWDHT) ijuiwinb biziqly

diem (Yaiy'v 18 1id

-1enQ) pIIUISSAQD DIUDYAR]S “qqeIN 9 SURSIS (1SUYDOH)
SopI02LAW DI2YI0Y "] SIUNWILIOD SNUDIY “|PUBlS
(BUI|OW) DLIDIDIS DLIDUDDT “WiIedS Sisuadpd pibiagay3
"7 wnupjaydoid siunon) ‘3)113Q X2 1SYd0H SnAYoD;
-S0IDDW UOJ0ID) “WISY D (]PWOT) bigjiwwnb pizig)y

ssauizzi(
ssaulzziq

ssauizzI(]

S0 3YDBIa
SSJRUSIEIYY

BunRIWon
BUNIWOA
wiomade|

3YdBYDRWOIS

dUDRYDRWOIS

9YdBYDRWOIS

2olpuner

ssaulll 3|1g34
ssaulll 3]1q34

ssaulll 3|1q34

wa1sAs aAnsabiqg
WISAS 2AnSabIg

WSAS aAnSabIg
Wwa1sAs aAnsabig
W21sAs aAnsabiq

wa1sAs aAnsabiqg

WISAS 2ARSabIg

wa1sAs aAnsabiqg

wa1sAs aAnsabig

dnoib d1uyig

4D1 sapadsjooN odaiasn

sapads

LWy

K106331e>

(panunuod) 9 ajqeyr



Page 33 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

5

L0

LS50

SC0

70

0

0

9,0

590

€L0

L

8l

14

0l

L

€c

digyds (31113Q) wnuijop

-bAwD winwaylubuwAo 7 sisuadajpys piny “41D (UOQD
18 °||leM) Dibpidsnd dsqns bapdoina bajO " wWnwiissipib
wnwipQ “poynDd (3 Joxeq) bjpadouais bbuLioyy ‘s|119Q
X3 1SUDOH SnAYIDIS0I0DW LIS “PO] DAIDI0IODW 30)Y

digryas (a)11oQ) WnulppbAwp WnuwayIUDUWAD
'A313(D (¥1BA) SDDID 0122UDJOS " SIsuada|py2 DINY
'9bed'N'D ((qUNYL) SNID2JLY SNAIDD0LY ] WNWISSIIDID
WNWiNQ "UoSIdPUY | (S99N X2 ISYI0H) bubuadwiyds pio
-SN[ “We boJuISSAQD buLIYIAIF ‘B|1]dQ X3 ISYD0H SnAyoD]
-S0J0DWI U0J0ID) "WYY D (]PWDST) biajiuuwinb piziqly
20250y 2/puIDLYO JaqIbuiz “||I0eT Sninqgojb

$NIAAILINF 'UYSIN OYDLQaY SdOUIYDT "] WNAIIDS WNijjy
[1ge $nynqoyb snidAjpong

ASOMD'T (77) bIjoj1IsNbUD “dsqns psOIsiA DaLUOPOJ

" wnibuids ssLPD “Yiusg (UONY) bainp pluINdip)

7 Sisuadajpyo pINy 'y uiINg DUDILYD S13j3D) “Yiuag (Uolly)
DaINp pILINGIDY "YDIY'Y X3 "dIg'ydS DoIUISSAQD DISILIIY
90250y 3/bUIdLY0 JaqIbuly

“|llqe snynqoyb smdAipon3 “ulieds sisuadpd p1biagay7 ]
wnuwisspib wnwipO 7 bAbdod paLDD 7 WNADS Winijjy

90250y 9/bUIDLJO JaqIbu7 T WNWISSIDIb wnwipO 7
Y201Dpazp bljaYy S23GSQ (1) Uowif SN “Yauag (UoY)
DaIND pIUINA|DY) “PO| DAIDI0IODW 0] | WNAIIDS Wnijly

AaugarD
(41BA) SLBID 0122UD|OS " WNWISSIDID WNWIDO “WeT
DIUISSAQD DULIYIAIF WIS D (]SWDS ) biajiuiwnb piziqly

7 sisuadajpyd pInY “JUIRMYDS SNLDLIUDI s3]0 ‘PleqRS
JISaWD[ WNWIDO "UYSAN 0yLagay sdouiyd3 ‘211190
X3 "ISYIOH SNAYDIDISOIODW U0I0ID T WNALDS Wnjjly

90250y 3/puUIdLYO JqIbuly ‘leun(

() psajruwos piupyap “digyas (3|112Q) wnulppbAwp
WNWaYIUDUWAD 7 sisuadajpyd piny 'uosplg (Yo1y'y)
snubLadWIYIS XDIPASS " WNWIISSIIDIO WNWIDO “[PUIDS [
(92e4g) BDIUISSAGR DIUSDDH ‘1190 X3 1SYIOH SNAYOD]
-S0J2DW U010 "7 WNILUIAS DSSUDYD " WNARDS Wnijjy

7 Sisuadajpy> biny 1 winwisspIb wnwinO “wiieds sisuo
-dp> p1613gay7 9)1[2Q X3 ISYD0H SNAYIDISOIIDUI UOJOID)
“yuag (uolly) bainp pluindip) “YIy'y xa ‘dig'yss pojurs
-SAQD DISIWAY "WSY D (]PWDHT) bigjuwnb piziqly

elejely SENIEIES

elejely SENIENIES

aydepea SsaU|l 914G

ayoepea ssaul|l 3|1ga4

ayoepea ssau||l 3|1ga4

JEVCH SsaUl|l 9|10

19/ Ssaul|l 9]1iga4

JETEH SSaUl|l 9|02

abenbuel (220 3y} Ul (BuBIBUIQ) SSUNDIS USPPNS SENIEIES

abenbuel (220 3Y3 Ul (BubB331BUIQ) SSUNIS USPPNS SsaU|l 91402

abenbue| (220 3Y} Ul (BUB31HBUIQ) SSUNIS USPPNS SsaUl|l 9|10

dnoub >1uyig

4D1 sapads jooN muodaiasn

sapads

WY Ki06331e>

(panunuod) 9 aqer



Page 34 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

O O

S

0

yA4]

€€0

S80

90

90

/80

S0
980

€80

9

9l

€

~

14

9l

0¢

SSN("Y bubIaY20. DIUIO
“poJnd (4 1a3eg) bip1adouals bULIOY “7 YIDIDPAZD DIjaIN
'UOSISPUY | (S93N X3 ISYDOH) bubLadwiyds bidisng

K213 (3eA) Spbib oaupjos 7]

sisuadajpy2 biny '9bed'N'D (qUNYL) SNIDID) SNAI20LY
“poynd (} 1odeg) bip1adouals bbuLoyy ‘UOSISPUY | (S9IN
X3 ISYDOH) bubLadwiyas bidisnr ‘113 X2 1SYd0H snA
-Y2D1S0IODUI U0 'FULING DUDILYD SI)j2) “"YIuag (UOHY)
D3IND DILINGIDY “WSYD (|2WD() Diajwwnb piziqly
41D (UO@'D B |leAN) IDpIdsND ‘dsqns bapdoina pajO
“poyn?d (4 1xeg) bjp1adouais bbuLoyy 7 DIIGDID D3O
T WnwiIssbIb wnwipO “pond (74 1axeg)

pp1adouals bbuioyy Jdeis (DQ) snpis uobodoquifd
90250y 2/bUIDLYO JaqIbulz “7 sisuadal

-pyd2 by “Wieds sisuadpd p1bIagayT “7 WNARDS Wnijly

20250y
3IbUIBLY0 J3qibulz 7 Sisuadajpyd biny “7 bADIbND wWnipisd
“poynD (4 1¥eg) bjp1adouais bbULIOYY 7 YIDIDPAZD DIjaYy
‘31190 X3 ISYD0H SNAYIDIS0.0DW U0I0ID) “UY3udg (UOY)
DaINp pIUINGIDY) “POL DAIDI0IIDW 20y " WNAIIDS LWNIjjy
digryas (9)119Q) wnuippbAwp wnwayl

-ubuwiAn 7 sisuadajpys piny ‘9bed'ND (quNyL) sMpdjDy
Sndip204)y “9)119Q X3 ISYDOH SNAYIDISOIIDW U0I0ID) “T]
WNABDS Wniffy "WS'yD (19WDH'f) biajiwiwnb pizigly
90250y

3/DUIDLYO J3GIBUL7 7 SIUNUWIWIOD SNUIIY “ WNAIDS Wnijjy
90250y

3/DUDLYO J3GIbUl7 7 3jjowW SNUIYDS “T WNAIDS Wnjjjy

7 SIUNWIWIOD SNUIDIY “Ned 3 ZINY DIDIpDILIpoNb bbOSUlDD)

7 Y20iDP3AZD DRI “|IIGRT SNINQOID

smdAipon3 ‘uo@'g X9 "WeH-"yong pijojlbajul pbnfy
D

(UodD 1 "||lBA) DIDPIdSND “dsqns bapdoina D3jO “POIND
(4 123eg) pjp13doUR]S DBULIOYY “PO] DAID20IODW 30)Y

20250y 3/puLYo 42qIbulz “digyds (3)11Q) WnulppbAwp
wnwayubuwAo 7 yapippazo bljayy 1 bApdod poup>
wnAIDS winjjjy ‘'uogd X2 "WeH-yang pijojubajus vbnly

Jejnpueo

Je|npue|o
UoII3JUI AUy
uonoaul Aaupryf

ploydAL

proydAL

ploydAL
shjisuoL

sn

|SUoL

si

1suo|

Jaa1 ured

Jo121 uted

elieely

pueis

puein
W15As Aleulinoljuan)
W1sAs Aleulinoljuan)

ssaulll 3]1q34

SEVIEIeEN

ssaulll 3|1gR4
ssaulll 3|1gR4

ssaulll 3|1gR4
ssaulll 3|1g34

Ssau||l 9|14

ssaulll 3|1q34

ssau|l 3|Lga4

dnoub >uylg

41

sa1>ads Jo oN Modaa asn

sapads

wewpy

fiobaye)

(panunuUOd) 9 3jqeyL



Page 35 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

O

8/0

wv

O 90

S ¥/0

L 44

7 sisuadajpys piny ‘9bed’ N (QUNYL) SNIDI|DY SNAUIDI0LY
“I9H;1 DIpUDIZPOP DIIDJOIAYL ‘UOSIIPUY | DUDLIBAWIYDS
piRsNr “weds sisuadpd pibiagay3 ‘3119 X9 1SY20H
SNAY2DISOIODW UOJOID “|PUT X NSSIOH (JYBA) SIINpa
DYID) “|IWH[ DILIUSSAPIIUD DIDNIG “T WNAIIDS WNijjy
digyss

(3)112Q) WnulppbAwD WwnwayIUPUWAD 7 sisuadajpyd
DINY “]PWDAT (92N1g) LIUISSAQD DIUGDDH “B)1]9Q X
“ISUDOH SNAYDDISOIODUI UOJOID) “PO) DAID20IDDW 30}y

7 sisuadajpyd biny ‘sbed'ND (qunyl)

SNID2IDJ SNAIDDOL)Y "¥SSI04 DIDj022UD| DSAD) ‘Jdels
('DQ) Snp41> uobodoquuAd ‘3)119Q X3 ISYI0H SNAYID]
-S0IDDW UOJOID) "WSY D (]SWOHT) biajiwwnb piziq)y
I9H;1 bipUDI3pOP DI2DJOIAYY

ydeis (D) snipa> uobodoquuAd

SSN["Y bUDI2Y20I DIUYO "J1D (UOT'D 73 [IBM)

pIDPIASND dsqns papdoINa D3| 7 YIDIDPAZD DIjal 1591
] Wnjuowp.is bin}pd “Yaudg (UoNY) bainp piuindip)
abed'N'D (qunyL)

SMID2D) SNAIL204Y “JID (UOT'D 1 *||eAN) pippidsnd dsqns
Dapdoina D3jO “Ned 1R ZInY LIDIPLILIPLNb DBOSUIDD ]
D2IDID D2JJOD “WSY'D (WD) Didjiuinb piziqly
3112 X3 ISY20H

SNAYoDISOIODUI UOJOID “YIudg (UONY) baInD piuindjp)
UOSISPUY] (S99N X ISYD0H)

pupLAWIYDS DIDASNI “YdSST (|SWD{[) DUDIIXO] SLDIUY
diguyds (3112Q)

wnulbpbAWD WNWaYIUDUWAD 1591 ] WNJUOWDIIS
pINILJ 'qgeIA 73 UBS1S (1SYDOH) SaplodLA D2ay10Y

7 Yo0Ibpazp bl “|puU3 Xa SSI04 (JYeA) SIjnpa bylpD)
UBWS3YD (M|IM) Wns

-0211]UaA 2325UF ‘31120 X3 ISYD0H SNAYDDISOIIDW UOJ0I)
90250y 9/puIDLYO JaqIbuiz "7 sisuadajpys piny “ullieds
sisuadpd pibiagay3 "WS YD (]PWDH () biajiuiwinb pbiziqly
diem (yargy

% [1Id-"1HeND) LUISSAQD DIUDYABIS "GUBIN 7§ SUBSIS
(1SYD0H) sapiodLALL 023410y "NIHOW (YDIY'Y X3 "1SYDOH)
psouin|b pisipas “pPoynd (4 1axeg) bjp1adouals bbuLoyy
“|PUBIS (BUIOWN) DLDISDIS DLIDURBDT " wWiniplaydoid
SIUIN2NY ‘31190 X3 1SYI0H SNAYIDIS0IDDW U0I0I)

eayliouon

EIe]iel5)

eay4I0U0D)
uonJoqy
uonoqy

94Y2ey100|

942ey100|
SUETIEENEESTE}
salqey

salqey

uolssaldaq
Buluybn

131109

Jejnpuen

2AIIONpoIday

2AIONpoIday

SAIIONpoIday
9AIIdNPOoIdaYy
9AIIDNPOIdaY

[eIUOPOLID]

[PIUOPOLID
|BIS[3¥SOINISNIA
E

[BIUS

[RIUSN
BuluiybI

pues

pues

dnouboiuylg |

sapads jooN odaiasn

sapads

wawy

Ki0633e>

(panunuod) 9 ajqey



Page 36 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

S /90 4 % 7 Sisuadajpy biny “wiiieds sisuadpd bibiagay3 sisojnasagn | Kiojesidsay
7 sisuadajpyd pIny “SSN[y bUDAYI0J DIUIO

0 0 € € “JID (UO@'D 3 “[|BAN) PIopIdsnd ‘dsqns papdoina pajO) sisojnasagn | Kiojeudsay
7 Wn2apib-wnuaoy bjjauobiy “ule

5} 0 € € DIUISSAQD pULIYIAIF WIS D (IPWDYT) bigyiuwinb pizigly sisojnosagn] Kioresidsay

0 L L ¢ "7 D2IgDID D3JJOD Bujzaaus Kiojesidsay
7 WNupLdUI WNUDJOS 7 3jjow

0O S0 ¥ / SNUIYS 7 Sisuadajpyd biny “||iqe sninqoyb snidAipon3 Buipas|q [eseN Kiojesidsay

D S0 z ¢ K131 (¥1A) SDBIb 0122UD|OS 7 SIsUadaIDYD DINY Buipas|q [eseN Kioresidsay
Qge 13 dUeIS (ISYD0H) SapIodLAUI DI3YI0Y
"7 SIUNWILIOD SNUIDIY “NRHON (UD1Y'Y X3 1SUDOH)
psouinib pisipas “|puelS (BUI[OW) DLIDIAIIS DLDUIDDT
7 wnipjaydoid sjwnand ‘113Q X 1SYD0H snAyop;

S 790 / /1 -S0IDDW UOJ0ID) "WSY D (]PWDHT) bigjiwuwnb piziqly uonddjul bun Kiojeuidsay
dig'yas (3)113Q) WnuippbAwD WNWaYIUDUWAD “]
SIUNWIWOD sNUJIY “poynd (3} Jaxeg) pipiadouals bbutiopy
1SOMD'T (7) bIjojsnbup ‘dsqns psodsin babuopo 3|113Q

0 0 9 9 X3 1SUYDOH SnAYIDISOIODW UOJOLD) “PO) DAID20IDDW 30}y uondajul bun Kiojeadsay
7 Wn2apib-wnuaoy
Djjauobiiy ‘A1 (¥1BA) SDBID 0122UDJOS “UJeT DIIUIS
-SAQD DULIYIAIF 'FuINg DUDILYD S13(3D) “UdeT SNUDLYD

5) 0 9 9 Snbpipdsy "Wy ([PWDHT) biajwwnb pizigly uonoajul buny Kiorelidsay
7 wndapib
-wNuaoy bjjauobii] “¥sSI04 DIDJOAOUD| DSADYY “UJeT]

D 50 ¥ [ DOIUISSAQD DULIYIAIT “WS YD ([PWDS () Digjiuiwinb piziqly ybnod Klojesidsay
20250y 2/puIDLYO JaqIbuiz “||I0e Sningojb

S 880 ¥ /T SMdAIpIN3 'UYSSIN 0YdLIaGay SdouIydF “ LWUNALDS Wnjjjy p|O> UOWWOD Klojesidsay
20250y a/puIDLYO JaqIbuiy “||I0e Sningojb

O /L0 1 1 SMAAILIN3 H23950 () VoW SN “7 WNALDS Winijjy 0D UoWWOo) Kiorelidsay

5} L L ¢ T winARDLS Wiy p|O2> UOWWOD Kioresidsay
90250y a/pUIDLYO 42qIbul7

S 10 ¢ 8 ‘|leunq () biajruwios biubyal “||ige sninqoyb snidAipon3 eUIYISY Kiojesidsay
[eunq () biajiuwios pIuDyIM “J1D (UOJ'D
13 °||ep\) bibpidsna dsqns bapdoina pajO “||1ge] sninqojb

0O /0 % Il Sn1dAIoNF ‘3)113Q X3 ISYI0H SNAYIDISOIIDW UOJ0I) eUILYISY Kioresidsay
1

5} 0 € € sisuadajpys pInY ‘yudIng bUDILYD S132D) " WNALDS Wnijjy eLIYISY Kioresidsay
7 Wn2apib-wnuaoy
Djjauobiy 7 sisuadajpyd biny D12 X ISYDOH SNAYID]

D 570 ¥ S -SOIODW U010 “WISY'D (DWW () piajuuwnb piziqly 19PJ0SIP 324D uoneNISUSIN SAIIONpoIday

dnouboiuylg 4o| sapadsjooN muodaiasn sapads uBWIIY Ki0633e>

(panunuod) 9 ajqey



Page 37 of 49

(2024) 20:29

Tamene et al. Journal of Ethnobiology and Ethnomedicine

S v90 6 €C

O S0 S Ll

5 90 S L

|eunq () psajuwos

DIUDYIA “UDIY'Y XS ISUDOH SISUaWIS D3N 7 sisuada)
-DY2 LINY NIPOW (UDIY'Y X3 ISYD0H) bsounnb pisipas
“JUIBMUYDS SnupIubI snajod) “||iqe sninqoyb snidAipong
‘3)119@ X3 ISY20H SnAyopIsoo0w uojol) ‘yoeds 1 gner
D2IUISSAQD DIINID “|PUT X3 ¥SS104 (|YBA) SIiNpa byip)
[eunq () biajIuLIoS DIUDYIUM

“JID (UOQ'D % "[|BAN) PIDpIdSnD 'dsqns papdoina bajO)
‘qaeW 1§ 2UBAS (ISYD0H) SapIodLAW DIY104 T WnIpU
-1ds DSSLDD) “In1e0g 13 "|eAY (9SSI04) DI0JI80 DIjjay20/\

|eun () pljluwos

DIUDYIAA “3]113Q X8 1SYIOH SNAYIDISOIDDW UOIOI)
“LIUSg (UOL}Y) baIND plLINd|DY “YdIY 'y X3 'dig "YdS DIJUIS
-sAqD DisjWaLY “WSYD (1BWDHT) DiRJILWNG DIZIG)Y

Ju1ds |1n3/peg

Ju1ds |1n3/peg

1ids |1ns/peg

Wids |1ns/peg

Wids |1ns/peg

ds [1no/peg

dnoibouylg 4o| sapadsjooN Modaiasn

sapads

wewpy

Kiobaye)

(panunUOd) 9 3jqey



Tamene et al. Journal of Ethnobiology and Ethnomedicine (2024) 20:29 Page 38 of 49

Table 7 The most curative medicinal plant species with their FL, RPL, and ROP values among ethnic groups

Ethnic groups Species name Ailment treated FL (%) RPL ROP

Gedeo Achyranthes aspera L Jaundice 50 0.5 25
Allium sativum L Stomachache 50 0.5 25
Allium sativum L Common cold 75 0.75 56
Artemisia abyssinica Sch.Bip. ex ARich Bad/evil spirit 66.67 0.67 45
Brucea antidysenterica J.F.Mill Diarrhea 75 0.75 56
Celtis africana Burm f Stomachache 50 0.5 25
Commelina benghalensis L Skin infection 66.67 0.67 45
Clutia abyssinica Jaub. & Spach Deep sores /cancer-like 50 0.5 25

ailments

Cymbopogon citratus (DC.) Stapf Blood pressure 80 0.8 64
Cymbopogon citratus (DC.) Stapf Abortion 60 0.6 36
Datura stramonium L. test Rabies 66.67 0.67 45
Drynaria volkensii Heiron Swellings 50 0.5 25
Drynaria volkensii Heiron Ear infection 50 0.5 25
Ekebergia capensis Sparrm Diarrhea 66.67 0.67 45
Ekebergia capensis Sparrm Stomachache 66.67 0.67 45
Ensete ventricosum (Welw.) Cheesman Lightning 66.67 0.67 45
Erythrina abyssinica Lam Cough 0.5 25
Galinsoga quadriradiata Ruiz & Pav Tonsillitis 85.71 0.86 74
Grewia ferruginea Hochst. ex ARich Headache 66.67 0.67 45
Hyparrhenia rufa (Nees) Stapf Swellings 66.67 0.67 45
Justicia schimperiana (Hochst. ex Nees) TAnderson Jaundice 50 0.5 25
Lactuca inermis Forssk Anemia 100 1 100
Lactuca inermis Forssk Stomachache 50 0.5 25
Lagenaria siceraria (Molina) Stand| Amoeba 66.67 0.67 45
Moringa stenopetala (Baker f) Cufod Blood pressure 100 1 100
Moringa stenopetala (Baker f) Cufod Glandular 50 0.5 25
Ocimum gratissimum L Febrile illness 7143 0.71 51
Coleus igniarius Schweinf Stomachache 66.67 0.67 45
Ricinus communis L Swellings 80 0.8 64
Syzygium guineense (Willd.) DC Pain relief 66.67 0.67 45
Solanecio gigas (Vatke) CJeffrey Jaundice 53.85 0.54 29
Gymnanthemum auriculiferum (Hiern) Isawumi Snake venom 66.67 0.67 45
Withania somnifera (L) Dunal Bad/evil spirit 100 1 100
Zingiber officinale Roscoe Tonsillitis 66.67 0.67 45

Oromo Vachellia oerfota (Forssk.) Kyal. & Boatwr Bad/evil spirit 87.50 0.88 77
Allium sativum L Common cold 100 1 100
Allium sativum L Typhoid 60 04 24
Allium sativum L Tonsillitis 60 04 24
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Table 7 (continued)

Ethnic groups Species name Ailment treated FL (%) RPL ROP
Aloe macrocarpa Tod Malaria 62.5 0.62 39
Aloe macrocarpa Tod Typhoid 50 0.5 25
Albizia gummifera (JF.Gmel.) CASm Dizziness 50 0.5 25
Brassica carinata A.Braun Fever 66.67 0.67 45
Carissa spinarum L Bad/evil spirit 66.67 0.67 45
Citrus limon (L.) Osbeck Blood pressure 100 1 100
Rotheca myricoides (Hochst.) Steane & Mabb Stomachache 75 0.5 38
Coffea arabica L Sneezing 60 0.6 36
Ekebergia capensis Sparrm Skin infection 50 0.5 25
Erica arborea L Wound 66.67 0.67 45
Eucalyptus globulus Labill Asthma 77.78 0.78 61
Eucalyptus globulus Labill Common cold 53.85 0.54 29
Ficus sycomorus L Tonsillitis 66.67 0.67 45
Hagenia abyssinica (Bruce) J.F.Gmel Tapeworm 60 0.6 36
Justicia schimperiana (Hochst. ex Nees) TAnderson Jaundice 7778 0.78 61
Phytolacca dodecandra LU'Hér Abortion 66.67 0.67 45
Ocimum lamiifolium Hochst. ex Benth Febrile illness 66.67 0.67 45
Ocimum gratissimum L Febrile illness 875 0.75 66
Searsia natalensis (Bernh. ex Krauss) FA.Barkley Autism 50 05 25
Ricinus communis L Swellings 100 1 100
Solanum incanum L Nasal bleeding 80 0.8 64
Schinus molle L Jaundice 100 1 100
Stephania abyssinica (Quart.-Dill. & A.Rich.) Walp Gonorrhea 50 0.5 25
Withania somnifera (L) Dunal Bad/evil spirit 66.67 0.6 36
Ziziphus spina-christi (L.) Willd Gonorrhea 50 0.5 25
Ziziphus spina-christi (L.) Willd Bad/evil spirit 50 0.5 25

Sidama Achyranthes aspera L Headache 50 0.5 25
Albizia gummifera (JEGmel) CA.Sm Dizziness 57.14 0.57 33
Allium sativum L Fever 50 0.38 19
Allium sativum L Typhoid 875 0.75 66
Antiaris toxicaria (J.F.Gmel.) Lesch Rabies 100 1 100
Balanites aegyptiaca (L) Delile Amoeba 75 0.75 56
Balanites aegyptiaca (L) Delile Diarrhea 75 0.75 56
Brucea antidysenterica J.FMill Gonorrhea 100 1 100
Carica papaya L Malaria 100 0.86 86
Carissa spinarum L Diarrhea 66.67 0.67 45
Catha edulis (Vahl) Forssk. ex Endl Gonorrhea 7143 0.71 51
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Table 7 (continued)

Ethnic groups Species name Ailment treated FL (%) RPL ROP
Cinnamomum verum J.Pres| Asthma 66.67 0.67 45
Cinnamomum verum J.Pres| Common cold 66.67 0.67 45
Clutia abyssinica Jaub. & Spach Diarrhea 50 0.5 25
Echinops kebericho Mesfin Common cold 100 1 100
Echinops kebericho Mesfin Febrile illness 100 1 100
Echinops kebericho Mesfin Headache 75 0.75 56
Ekebergia capensis Sparrm Amoeba 60 0.6 36
Eucalyptus globulus Labill Common cold 60 0.54 29
Lagenaria siceraria (Molina) Standl Jaundice 60 0.6 36
Melia azedarach L Malaria 75 0.62 47
Moringa stenopetala (Baker f) Cufod Glandular 66.67 067 45
Ocimum jamesii Sebald Febrile illness 100 1 100
Afrocarpus falcatus (Thunb.) CN.Page Gonorrhea 100 1 100
Searsia natalensis (Bernh. ex Krauss) FA.Barkley Glandular 83.33 0.83 69
Ricinus communis L Swellings 100 1 100
Ricinus communis L Tonsillitis 66.67 033 22
Ruta chalepensis L Typhoid 57.14 0.57 33
Searsia natalensis (Bernh. ex Krauss) FA.Barkley Snake venom 100 1 100
Stephania abyssinica (Quart.-Dill. & A.Rich.) Walp Jaundice 50 0.5 25
Stephania abyssinica (Quart.-Dill. & ARich.) Walp Glandular 50 0.5 25
Syzygium guineense (Willd.) DC Amoeba 50 0.5 25
Syzygium guineense (Willd.) DC Bad/evil spirit 50 0.5 25
Taverniera abyssinica A.Rich Febrile illness 66.67 0.67 45
Urtica simensis Hochst. ex ARich Bad/evil spirit 8333 0.83 69
Gymnanthemum amygdalinum (Delile) Sch.Bip Amoeba 61.54 0.62 38
Gymnanthemum amygdalinum (Delile) Sch.Bip Malaria 53.85 0.54 29
Withania somnifera (L.) Dunal Bad/evil spirit 75 0.75 56
Zingiber officinale Roscoe Tonsillitis 100 0.83 83
Zingiber officinale Roscoe Malaria 50 0.5 25
Zingiber officinale Roscoe Wound 50 0.5 25

at the end in this study. This does not mean that the
knowledge of elderly people has declined, but their
openness and willingness to disclose their knowledge
to outsiders are very weak, and they were too secretive
and conservative in our study areas. During our discus-
sion with them, they informed us that if all knowledge

of medicinal plants is freely shared, their effectiveness
in curing the illness becomes weak, particularly for
those in the age group above 64. They showed disin-
clination to participate in the study and were reluctant
to disclose their knowledge. Thus, comparatively, the
individuals (age ranges between 45 and 64) mentioned
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a greater number of ethnomedicinal plant species
than elders (Table 4). As a result, informants’ dispari-
ties in ethnobotanical knowledge sharing, particularly
between age groups 55-64 (older) and above 64 (elder),
may have had an unintended impact on the outcome of
the study.

Different ethnobotanical studies conducted elsewhere
in the country also reported similar challenges. For
instance, Mesfin et al. [20], in their ethnobotanical inves-
tigation in Amaro Woreda, southern Ethiopia, mentioned
that the majority of participants were hesitant to disclose
their knowledge of the medicinal value of the plants.
They fear that their societal recognition and reputation,
which they have earned due to their knowledge, will be
lost, and hence they want to keep them secret. The tradi-
tional knowledge acquired from their ancestors is freely
transferred within the family, preferably to the eldest
son. Transfer of this knowledge to the outside world was
deemed acceptable only based on substantial payment. In
other studies in southern and central parts of the coun-
try, Eshete and Molla [10] and Woldeamanuel et al. [56]
mentioned that most traditional healers consider tradi-
tional knowledge to be ancestral and divine, and thus,
they are reluctant to disclose it to the outside world
and keep it extremely secret because they think that the
medicine would become ineffective if it were dissemi-
nated to others. Agize et al. [21], in their ethnobotanical
investigation in southwestern Ethiopia, explained that
aged informants were reluctant to disclose their ethnobo-
tanical knowledge early as compared to other age groups,
and kept it up to their last life span. Overall, this study
revealed a decline in indigenous and local ethnobotani-
cal knowledge among the younger generation across the
studied ethnic groups and called for an effort to repair
the observed generation gap via ongoing professional
support and training of local communities to maintain
traditional knowledge and practices through system-
atic recording. Lack of interest in traditional knowledge
among young generations coupled with poor knowledge-
sharing mechanisms (by word of mouth, secrecy, and
only among family members) and weak policy support
from concerned bodies are reported challenges for the
rapid loss of indigenous and local ethnobotanical knowl-
edge and a threat to the future potential of the country
[9, 10, 59, 66, 67]. Besides, informants claimed that in
recent decades, young healers had traveled to urban
areas in other conditions in pursuit of work because of
a lack of support from the government and a low income
from traditional medication. This is important since such
activities hurt the sustainability of local ethnomedicinal
knowledge across generations.

Gender is another test to determine the distribu-
tion of ethnobotanical knowledge across ethnic groups.
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However, the difference was not statistically significant
(Table 4 and Fig. 2B). Similar results were reported by
[9, 10, 12-14, 66] elsewhere in the country and abroad in
Nepal and Tunisia, where gender did not influence eth-
nomedicine claims. Thus, it was indicated that both men
and women are knowledgeable about the use of tradi-
tional plant remedies, despite the relative dominance of
medicinal plant traditions by men in the country, which
could relate to the flow of information along the male
line in the country [9, 14, 67]. Earlier studies conducted
elsewhere in Ethiopia and Ecuador found that traditional
medicine practitioners had nearly comparable ethnobot-
anical knowledge practices between the gender groups [9,
45]. In contrast, [4, 8, 59, 65, 69] elsewhere in the country
and abroad in Mexico reported that significant differ-
ences were found in ethnobotanical knowledge between
male and female practitioners.

Even though illiterate and lower-grade informants of
the studied peri-urban districts reported more medici-
nal plants than higher-grade informants (Table 4 and
Fig. 2C), the difference was not statistically significant.
This finding revealed that all interviewed informants were
knowledgeable about using traditional plant remedies
regardless of their education levels, showing that educa-
tion is not a factor in influencing their local knowledge
of plant utilization. A similar result was reported by [12,
59] in Mexico and Nepal. In contrast, [8—10, 13, 66, 69,
70] mentioned education has effect on the health-seeking
behavior of the local communities in different parts of the
country and abroad in Tunisia. Our findings also showed
that religion has no effect on the health-seeking behavior
of the local communities; despite the fact that the major-
ity of the people in the research areas are Protestants and
Muslim religion followers, they still preferred traditional
plant medicines (Table 4 and Fig. 2D). This implies that
most spiritual beliefs encourage the use of therapeutic
plants in the study areas. Thus, in this community, we
realized that religion is not a limiting factor that affects
the distribution of the local ethnobotanical knowledge
system. Correspondingly, other studies conducted in the
southeastern parts of Ethiopia [4, 71] also indicated that
informants believed religion encouraged the use of tra-
ditional plant medicine. Contrary to this, a study by [85]
revealed that religion is a limiting factor influencing the
distribution of medicinal plant knowledge in India.

Useful plants and their use values

The widespread use of plants for health treatment dem-
onstrates an essential element of the culture [15] and is
used to determine the relative significance of medicinal
plants in the local communities [49]. Accordingly, Cro-
ton macrostachyus Hochst. ex Delile, Zingiber offici-
nale Roscoe, Albizia gummifera C.A.Sm., and Aloe



Tamene et al. Journal of Ethnobiology and Ethnomedicine (2024) 20:29 Page 42 of 49
N o
oo o o R? =04
e 4 cooo0o0 P=0
w
=
o o oo oo o0 o r=063
j=1
p=
g Q = (= ] 00000000000 o
oot
o
@
o
E @
3
=z
- — =}

40 50

T T
60 70

Age

Fig. 4 Correlation between male respondent’s knowledge of medicinal plant citation and age

12

10

Number of cited plants

° R? =033
°o o P=0
° o ° =057

55 60 65 70
Age

Fig. 5 Correlation between female respondent’s knowledge of medicinal plant citation and age

macrocarpa Tod. had scored the highest use value across
the studied ethnic groups as a curative plant against dif-
ferent human ailments (Table 5). Aspects of these find-
ings are consistent with those of other researchers [8,
10, 14, 51, 54, 55, 72, 73] who conducted ethnobotani-
cal surveys in different parts of Ethiopia, South Africa,
Bangladesh, India, and Saudi Arabia. They revealed that
Croton macrostachyus Hochst.ex Delile and Zingiber
officinale Roscoe had high use values against different

ailments, and the in vitro investigations of [86—89] vali-
dated their efficacy on antimicrobial activities. Albizia
gummifera C.A.Sm. has a significant use value against
different human ailments in the studied communities,
and the in vitro investigations of [90] confirmed the effi-
cacy of this medicinal plant species antimicrobial activi-
ties in Cameroon. Aloe macrocarpa Tod. has a significant
use value against different human ailments, and the
in vitro investigations of [91] validated the efficacy of this
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medicinal plant species antimicrobial activities. Gymnan-
themum amygdalinum (Delile) Sch.Bip., Calpurnia aurea
(Aiton) Benth, and Allium sativum L. were also curative
plants by all studied ethnic groups with varied use values
(Table 5), and the in vitro investigations of [92-95] vali-
dated their antimicrobial activities, respectively.

In general, among the evaluated 78 important medici-
nal plant species, several studies conducted in Ethiopia
and abroad reported different amounts of therapeutic
plant use value against human ailments, which confirmed
the efficacy of several traditional medicinal plants docu-
mented in this study. For instance, Chekole [14] men-
tioned the significant use values of 31 medicinal plant
species in Gubalafto district in the northern parts of Ethi-
opia. Eucalyptus globulus Labill., Croton macrostachyus
Hochst. ex Delile, Achyranthes aspera L., Allium sativum
L., and Solanum incanum L. were reported medicinal
plants with different use values. In another study, Agize
et al. [21] reported the significant use values of Phytol-
acca dodecandra UHér., Gymnanthemum amygdalinum
(Delile) Sch.Bip., Maesa lanceolata Forssk., and Eucalyp-
tus globulus Labill. in the studied communities. Abroad,
Shaheen et al. [96], Ishtiaq et al. [97], Faruque et al. [61],
Gupta et al. [68], and Al-robai et al. [64] revealed 9, 7, 8,
6, and 14 significant medicinal plants in Pakistan, Bang-
ladesh, India, and Saudi Arabia. Besides, it was also con-
firmed by Eshete and Molla [10] that repeatedly used
plants are more likely to be biologically active and indi-
cate the popularity of the local medicinal flora in the local
culture. Therefore, these species should be prioritized for
conservation. Their preferred uses may place their popu-
lations under threat due to overharvesting.

The general understanding among informants

Consensus analysis is a critical tool for establishing a
comparative evaluation of the level of informant’s agree-
ment on the use of medicinal plants [50]. Beyond that, it
would provide dependability for every claim supported
by reliable facts in ethnobotanical investigations [98].
As a result, the majority of the clusters generated in this
study confirmed the unique and shared knowledge of
each ethnic group on similar or different plant species
against a variety of ailments and the diffusion of infor-
mation and cultural linkage (Table 6). Most of the clus-
ters had an informant consensus value greater than 50,
indicating that they might all be evaluated for validation
in support of their traditional use. These demonstrate a
high level of agreement among the informants regard-
ing the use of specific plants to treat the similar disorder.
Particularly, the four use categories (Circulatory sys-
tem disorders, febrile illness, reproductive organ disor-
ders, and Bad/evil spirit) scored high ICF values across
the studied ethnic groups. Different studies conducted
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elsewhere in the country also reported high ICF value for
the same illness categories [8, 10, 13, 14, 52]. Lulekal et al.
[9] explained that the high informant consensus values
obtained indicate reasonably high reliability of inform-
ants on the use of traditional medicinal plants, which are
thought to have better potency and contain more biologi-
cally active ingredients in disease treatment.

In this study, six medicinal plant species gained com-
mon consensus among the studied ethnic groups against
febrile illnesses, glandular problems, reproductive organ
illnesses, respiratory organ illnesses, and bad or evil
spirit complication categories (Table 6). Allium sati-
vum L. obtained a common consensus against typhoid
and common cold; Croton macrostachyus Hochst. ex
Delile against dizziness and gonorrhea; Gymnanthemum
amygdalinum (Delile) Sch.Bip. against malaria; Moringa
stenopetala (Baker f.) Cufod. against glad-related com-
plications; Ruta chalepensis L. against gonorrhea; and
Withania somnifera (L.) Dunal against bad or evil spirits.
Ethnobotanical studies conducted elsewhere in the coun-
try also revealed similar kinds of findings. For instance,
[5] reported the efficacy of Allium sativum L. against
cold and febrile illness (general malaise), Croton macros-
tachyus Hochst. ex Delile against febrile illness (general
malaise), Gymnanthemum amygdalinum (Delile) Sch.
Bip. against malaria, and Withania somnifera (L.) Dunal
against bad or evil spirits. In another study, [14] revealed
the significance of Croton macrostachyus Hochst. ex
Delile against gonorrhea and febrile illnesses and Witha-
nia somnifera (L.) Dunal against bad or evil spirit com-
plications. In the southern parts of the country, Tefera
and Kim [8] also reported the medicinal value of Ruta
chalepensis L. against gonorrhea. Again, in southern
and southwestern parts of Ethiopia, [42, 52] confirmed
the efficacy of Allium sativum L. against common cold.
Similarly, [10, 52] reported the ethnomedicinal effective-
ness of Croton macrostachyus Hochst. ex Delile against
gonorrhea. Also [10, 42] reported the significance of
Withania somnifera (L.) Dunal against bad or evil spir-
its in the southern parts of the country. However, Mor-
inga stenopetala (Baker f.) Cufod. was found to be a novel
finding in the study areas against gland-related problems.
Therefore, further consideration and studies are needed
to evaluate the information about the phytochemical and
pharmacological potentials of the recorded ethnomedici-
nal plants for wider utilization.

Contrary to this, different consensuses were also
noted among the three ethnic groups on some medici-
nal plants against circulatory system illness categories
(snake venom). Those are Gymnanthemum auriculiferum
(Hiern) Isawumi, which got the highest consensus within
the Gedeo ethnic group against snake venom, whereas
Solanum incanum L. and Searsia natalensis (Bernh. ex
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Krauss) F.A.Barkley were within the Oromo and Sidama
ethnic groups, respectively, (Table 6). Besides, as com-
pared to the Oromo ethnic group, the Sidama ethnic
group showed great consensus to treat mental (rabies)
disorders using Antiaris toxicaria (J.F.Gmel.) Lesch., and
Justicia schimperiana (Hochst. ex Nees) T.Anderson.
The Gedeo ethnic group informant has shown a unique
agreement on the abruptness lightning complications
using Croton macrostachyus Hochst. ex Delile and Ensete
ventricosum (Welw.) Cheesman and against musculo-
skeletal illness using Calpurnia aurea (Aiton) Benth.
and Croton macrostachyus Hochst. ex Delile. Informant
consensus values near or zero indicate low informant
agreement, which could be attributed to the commu-
nity’s use of different species for the same ailments [36,
45] (Table 6). Several studies conducted elsewhere also
confirmed that conditions such as circulatory system dis-
orders, gastrointestinal diseases, respiratory system dis-
orders, Evil/bad spirits, and febrile illness were disease
categories recognized as being efficiently treated by tradi-
tional plant medicine [8, 9, 39, 58, 60, 61].

Species consensus of informants

The fidelity level (FLs), relative popularity level (RPL), and
rank-order priority (ROP) values are considered to deter-
mine for which illness a particular plant species is more
effective in the study areas. In general, a rank-order pri-
ority (ROP) of 100% for a specific plant species indicates
that all of the use reports mentioned were the same and
an excellent choice for treating particular ailments [5, 62,
63]. In contrast, the low fidelity levels and low rank-order
priority indicate the plant species will be employed for
diverse purposes, according to [59]. The reported high-
est fidelity level values for Lactuca inermis Forssk., Mor-
inga stenopetala (Baker f.) Cufod., Withania somnifera
(L.) Dunal., Allium sativum L., Citrus limon (L.) Osbeck,
Ricinus communis L., Schinus molle L., Antiaris toxicaria
(J.E.Gmel.) Lesch., Brucea antidysenterica J.EMill., Echi-
nops kebericho Mesfin, Ocimum jamesii Sebald, Afrocar-
pus falcatus (Thunb.) C.N.Page and Searsia natalensis
(Bernh. ex Krauss) F.A.Barkley could be considered as
evidence of the high healing potential of these plants
against the corresponding diseases in the study areas
(Table 7). In contrast, Ricinus communis L., and Allium
sativum L. scored the lowest points against tonsillitis and
fever, respectively. The revealed results confirmed that
ethnic groups have diverse ethnobotanical knowledge of
specific plants and disease conditions.

Different ethnobotanical investigations conducted
elsewhere in the country and abroad revealed consider-
able evidence about the therapeutic potentials of some of
the selected medicinal plants in the study areas. Consist-
ently, Tefera and Kim [8] revealed the medicinal potential
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of Moringa stenopetala (Baker f.) Cufod. against cardio-
vascular diseases and [5, 10, 14] reported the efficacy of
Withania somnifera (L.) Dunal. against bad or evil spir-
its in different parts of the country. Similarly, another
study [5] confirmed the effectiveness of Allium sativum
L. against common cold in the south-central parts of the
country. In addition to our findings, [5, 9] reported the
ethnomedicinal effectiveness of Echinops kebericho Mes-
fin against evil spirits, general malaise, abdominal pain,
diarrhea, and amoebiasis in the central and south-cen-
tral parts of the country. In other ethnobotanical inves-
tigations, [5, 9, 84] again elucidated the ethnomedicinal
role of Allium sativum L. against skin diseases, malaria,
toothache, general malaise, and tuberculosis. In Ethiopia
and abroad, [5, 13, 14, 85] revealed the ethnomedicinal
effectiveness of Withania somnifera (L.) Dunal. against
febrile illnesses, general malaise, liver disorders, kidney
pain, and blood purification. Thus, the use of the same
plant species for related or dissimilar ethnomedicinal
applications in different countries is a reliable indica-
tion of the recorded plant species’ bioactivity potential,
and the presence of a certain ailment in the area and the
widespread use of traditional plant medicine [9, 64]. The
findings will be used in future research to confirm the
bioactivity of certain medicinal plants employed by tra-
ditional healers and boost their acceptance in broader
healthcare systems in the country and abroad.

Use diversity and cultural roles of some medicinal plants

The medicinal plant species documented in this study are
also cited for multiple local uses besides their medicinal
role (Table 3). All medicinal plant species, particularly
trees, shrubs, and herbs, were believed to be beneficial
to the environment. Maintaining ecosystems through
erosion regulation, soil enhancement, fodder and shelter
for wild animals, and climate regulation were among the
major roles. The mentioned environmental services were
justified in the sense that each plant species has a role in
supporting balanced biophysical systems. Based on the
informants in our study, of the 189 identified medicinal
plant species, 30 were reported for additional uses as food
and 40 as livestock fodder, indicating their supplemental
role in supporting the livestock and livelihood wealth of
the study areas (Table 3). Additionally, more than 100
medical plant species were utilized as fuel (charcoal and
firewood), whereas 16 were noted for timber production,
which is the primary source of income for the majority
of local communities. About 52 medicinal plant species
were also employed for local construction uses, includ-
ing 22 for social services such as cultural gathering under
shade of those trees to resolve local conflict (Table 3).
Around ten medicinal plant species were also identi-
fied as spices to food in the study areas. These findings
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demonstrated that the breadth of indigenous and local
knowledge practices among local people in using plant
resources for different purposes. On the other hand, the
medicinal use values of plant species employed across
different use categories demonstrated the relative impor-
tance of various plant species in people’s everyday lives.
Different studies conducted elsewhere in the countries
also explained the diverse potentials of the documented
medicinal plant species beyond their medicinal roles. For
instance, Gurebiyaw et al. [102] mentioned the ecological
significance of Albizia gummifera (] F.Gmel.) C.A.Sm.,,
Cordia africana Lam., and Croton macrostachyus
Hochst. ex Delile on soil fertility enhancement. Negash
[103] explained the promising options of Afrocarpus
falcatus (Thunb.) C.N.Page, Cordia africana Lam., Cro-
ton macrostachyus Hochst. ex Delile, Ekebergia capensis
Sparrm., Millettia ferruginea (Hochst.) Hochst. ex Baker,
and Vachellia seyal (Delile) PJ.H.Hurter in maintaining
soil fertility, soil regeneration and water conservation,
provision of shade or shelter, as well as for windbreak.

In the study areas, it was also noted that farmers valued
very much certain medicinal plant species for traditional
farming tools and local buildings. Afrocarpus falcatus
(Thunb.) C.N.Page and Olea europaea subsp. cuspidata
(Wall. & G.Don) Cif. were preferred plant species for
making three traditional Ethiopian farming tools, “Wan-
joo, Gindii and Maneqoo” in the Oromo ethnic group
and “Mofaara, Qanbaraa, and Maneqoo” in the Gedeo
and Sidama ethnic groups, which are commonly drawn
by a pair of oxen. Additionally, the wood and leaves of
Olea europaea subsp. cuspidata (Wall. & G.Don) Cif. are
burned to produce a characteristic smoke, which serves
as a good flavor for fermenting milk and making local
alcohol (e.g., locally known as Tella and 7Tej). Another
intriguing aspect is that the Sidama ethnic group ten-
dency for traditional house construction using bamboo
species and Juniperus procera Hochst.Ex Endl. through-
out the generations. The Sidama ethnic group is located
in the southern Ethiopia and has unique expertise in how
to create a stunning beehive-shaped traditional house
entirely built of homogeneous woven bamboo. Juniperus
procera Hochst. ex Endl. tree poles are used in the foun-
dation because local communities think this species has
natural resistance to microbes and termites and is long-
lived. Dainty strands of bamboo are set around the edge
of the house. The walls are made by parting the bamboo
into more modest strips. The interior walls include two
designs locally known as "Hilo and Himbiro".

Public health and roles of medicinal plants

Traditional medicine and medicinal plants have con-
tinued to play an essential role in the public healthcare
system, both in the study areas and in elsewhere in the
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country. Because it is understandable that, in Ethiopia,
almost 80% of the population uses traditional medicine,
which is primarily based on medicinal plants [104], and
more than 95% of folk medicine decoctions are derived
from medicinal plants [105]. According to Lulekal et al.
[9], the documented medicinal plants with high inform-
ant consensus (IC) and rank-order priority (ROP) val-
ues have promising potential against different pathogens
and play a great role in maintaining the general public
health of local communities and beyond. For instance,
the authors reported high informant consensus and rank-
order priority values for Afrocarpus falcatus (Thunb.)
C.N.Page, Allium sativum L., Croton macrostachyus
Hochst. ex Delile, Echinops kebericho Mesfin, Gymnan-
themum amygdalinum (Delile) Sch.Bip., Moringa sten-
opetala (Baker f.) Cufod., Ruta chalepensis L., Withania
somnifera (L.) Dunal, Ricinus communis L., and Zingiber
officinale Roscoe (Tables 6 and 7) are indications for their
role in maintaining the community’s health against dif-
ferent communicable and non-communicable diseases
in the study areas. Besides, in vitro, investigations con-
ducted by [79, 83, 85, 97-101] confirmed their effec-
tiveness against many disease-causing pathogens in the
country and abroad.

Conclusion

The medicinal plant resources in the studied rural-
urban interface areas are considerably high. The asso-
ciated knowledge of the local people is deep-rooted in
the time-honored practices of traditional plant medi-
cine, which depended heavily on medicinal plant spe-
cies to cure different ailments. The study revealed a
generational gap across ethnic groups in medicinal
plant knowledge acquisition. Thus, older generations
have continued to play a role as reservoirs for indig-
enous and local ethnobotanical knowledge practices.
The use values of the most important medicinal plant
species were evaluated and revealed considerable
variability among the ethnic groups studied. Croton
macrostachyus Hochst. ex Delile, Albizia gummifera
(J.E.Gmel.) C.A.Sm., Zingiber officinale Roscoe, Aloe
macrocarpa Tod., Gymmnanthemum amygdalinum
(Delile) Sch.Bip., Ruta chalepensis L., and Calpurnia
aurea (Aiton) Benth. were noted species with high use
value. Knowledge dissemination among informants
was highest in the categories of circulatory system dis-
orders, febrile illnesses, and reproductive organ com-
plications across ethnic groups. The curative potential
of some medicinal plants was evaluated and revealed
significant fidelity values across ethnic groups. Lac-
tuca inermis Forssk., Moringa stenopetala (Baker f.)
Cufod., Withania somnifera (L.), Allium sativum L.,
Citrus limon (L.) Osbeck, Ricinus communis L., Schinus
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molle L., Antiaris toxicaria (J.F.Gmel.) Lesch., Brucea
antidysenterica ].EMill., Echinops kebericho Mesfin,
Ocimum jamesii Sebald, Afrocarpus falcatus (Thunb.)
C.N.Page, and Searsia natalensis (Bernh. ex Krauss)
F.A.Barkley are among the top ones. Thus, the revealed
results will provide relevant information for further
research focusing on investigating the bioactive com-
pounds of some selected curative plants, sustaining
indigenous and local ethnobotanical knowledge, and
the associated most important medicinal flora. Besides,
providing professional support to manage the ongoing
dynamics and maintain the vast erosion of indigenous
and local knowledge is vital.
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