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Abstract

Background Documenting traditional knowledge on plant use among ethnic groups has enabled researchers

to obtain a better understanding of how indigenous flora is seen and used in daily life. Their therapeutic applications
will also encourage future conservation and phytochemical research, potentially leading to the development of novel
drugs. However, past ethnobotanical studies conducted in Ethiopia mainly focused on rural areas, and limited cover-
age to document the ethnobotanical knowledge at the rural-urban interface. Therefore, this study was conducted

to document and analyze traditional ethnobotanical knowledge on medicinal plants among three selected ethnic
groups in peri-urban areas of south-central Ethiopia. In addition, we attempted to investigate the range of cultural
similarity and disparity between the studied ethnic groups in relation to traditional medicinal plants and diseases
treated.

Methods Data were collected using semistructured questionnaires and in-depth interviews of 189 key informants,
floristic species inventories, and field observations. Several cultural importance indices and Rahman's similarity indices
were applied to analyze the relevance of medicinal plants and cultural similarity among the ethnic groups.

Results A total of 189 therapeutic plants representing 159 genera and 69 families were identified and documented
across the three studied ethnic groups. Of these, the Sidama, Gedeo, and Oromo ethnic groups reported 28, 34,

and 38%, respectively. Most medicinal plants were represented by herbs (36%), followed by shrubs (31%), trees

(27%), and herbaceous climbers (7%). Rahman’s similarity index (RSI) revealed considerable ethnobotanical know!-
edge variation among ethnic groups. Oromo and Sidama showed the highest disparity (63.8%), followed by Gedeo
and Oromo (63.2%). Of the total collected therapeutic plants, 78 most important medicinal plants were selected

for the cultural importance analysis, which revealed that Croton macrostachyus Hochst. ex Delile scored the highest
point in the Gedeo and Oromo ethnic groups and Zingiber officinale Roscoe in the Sidama ethnic group. Whereas Cin-
namomum verum J.Pres|, Psidium guajava L., and Melia azedarach L. are the least.

Conclusion The present study revealed the presence of cultural differences in medicinal plant knowledge practices
and therapeutic plant use among the studied ethnic groups in rural-urban interface areas of south-central Ethiopia.
The diverse healing potential of plants would support future pharmacological investigations, emphasizing the need
for adequate documentation of indigenous knowledge and versatile flora to prevent their further loss.
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Introduction

Traditional knowledge developed over time is influenced
by elements of ancestral inheritance, intercultural con-
nection, and interaction with the natural environment
[1]. These facts explain the reasons for the variations of
traditional knowledge among cultures, locations and eth-
nic groups [2, 3]. Studies conducted in various regions
of the world [3] described the existence of cultural vari-
ety in plant use knowledge and treatment systems. Thus,
comparative studies in traditional knowledge and plant
use culture among ethnic groups have enabled research-
ers to better understand how indigenous flora is seen and
used in daily life [4, 5]. Similarly, traditional medicinal
plant knowledge has long been applied in Ethiopia [6],
and most oral information has been passed down from
generation to generation via professional healers, knowl-
edgeable elders and/or regular people [7]. It is believed
that over 80% of Ethiopians still rely on traditional medi-
cine [8], and approximately 95% of traditional medicine
preparations in the country are mentioned to be of plant
origin [9]. Despite the important role of traditional medi-
cine and medicinal plants in primary health care, little
work has been done in the country to properly document
and promote the associated knowledge [10] and only a
few of the country’s diverse cultures and languages have
been considered. In addition, more surveys are needed in
various sections of the nation, encompassing a broader
range of sociocultural groups, with the goal of obtaining
unique knowledge and cultural variations [11].

Moreover, in previous studies by Emery and Hurley
[12] and Wubetu et al. [13], traditional medicinal plant
knowledge in urban and peri-urban settings has been
marginalized and not well addressed. Similarly, scien-
tific evidence on the documentation of such medicinal
plant species and knowledge linked to them in Ethiopian
peri-urban contexts is sparse [14]. In addition, studies in
various parts of Ethiopia [15, 16] show that the medici-
nal plants available in the study areas are increasingly
threatened and the accompanying knowledge held by
elders has received less attention, putting them on the
verge of extinction. Therefore, exploring and document-
ing the knowledge of diverse ethnic groups on the use of
medicinal plants would fill the gap in indigenous knowl-
edge on medicinal plants and provide baseline informa-
tion for future conservation efforts. Thus, the objective
of this study was (1) to document and analyze ethno-
medicinal plant resources among the three selected eth-
nic groups, namely, the peoples of Sidama, Oromo, and
Gedeo, regarding the use of plants for the treatment of

various human ailments residing in selected districts of
the Sidama, Oromia, and Southern Ethiopia adminis-
trative regions, respectively; (2) to evaluate ethnobot-
anical knowledge diversity between the ethnic groups
in connection to traditional medicine; and (3) to evalu-
ate the cultural importance of medicinal plant species
among ethnic groups. We hypothesized that ethnobot-
anical knowledge and medicinal plants used vary among
the ethnic groups in peri-urban areas of south-central
Ethiopia.

Materials and methods

Study areas and ethnographic information

This research was carried out in three peri-urban areas
in south-central Ethiopia. Nine peri-urban kebeles (low-
est administrative units; three from each study site) were
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 [17-20].

All of the studied ethnic groups speak the Cushitic lan-
guage. According to Tadesse et al. [21], Sidama National
Regional State is the primary coffee-producing region in
Ethiopia and covers 73,030 hectares. The region is gen-
erally fertile, with varying climates ranging from warm
to hot in flat lands, to warm to cold in highlands. The
majority of the population in the area relies on subsist-
ence farming, with Coffee (Coffea arabica L.) and Enset
(Ensete ventricosum (Welw.) Cheesman) being the main
crops produced [22]. The Sidama people are neighbors
of the Oromo, Wolaita, and Gedeo sociocultural groups.
The Oromo people belong to the Cushitic-speaking
group of Eastern Africa. The majority of the population
is engaged in agriculture, with crop production account-
ing for roughly half of the total national production [23].
The main cash crops produced in the Oromia region are
coffee and khat (a mild stimulant). People in pastoral and
agro-pastoral areas rely on livestock and its products for
subsistence and as a source of income in addition to agri-
cultural production [23], and neighbors for the Sidama,
Wolaita, and Gedeo sociocultural groups. The Gedeo
people are an ethnic group in southern Ethiopia who
live in the Gedeo Zone which stretches along the main
highway from Addis Ababa to Moyale for about 360 km
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Fig. 1 Map of the study areas Gedeo, Oromia, and Sidama

[24]. The geological zone is 70% Woina Dega (mid-alti-
tude), ranging from 1800 to 3200 m a.s.l; 28% Dega (high
land, 2400 to 3200 m a.s.l.); and 2% Kola (lowlands, 500
to 1800 m a.s.L.). In addition to Sidama, the Gedeo Zone
is the leading producer of coffee, enset, and other agro-
forestry products [19, 25], and a neighbor of the Oromia,
Wolaita, and Sidama sociocultural groups.

Hawassa city is situated 273 km south of Addis Ababa
[26], at 06° 27'-07° 40’ N and 37° 21’-39° 11’ E. The bor-
ders of Hawassa city 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. The city’s
elevation ranges from 1697 to 1708 m a.s.l. [27]. Hawassa
city had 15,720 hectares of land within its administra-
tive 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 [26]. Adminis-
tratively, the city is organized into three tiers of adminis-
tration: City administration, 8 sub-cities, and 32 kebeles
(lowest administrative units) (Hawassa City Administra-
tion annual unpublished report, 2019). Among the sub-
cities, Hawella-Tulla and its 12 kebeles are categorized

as rural and rural-urban interface areas, which is where
the current study was conducted (Fig. 1). Residents of
the city are ethnically and religiously diverse. The major-
ity of indigenous people living in the area are Sidama
(49%), followed by Amhara, Welaita, Oromo, and Gurage
CSA [24]. More than half of the people in the research
area practice protestant religions (59.7%), followed by
Ethiopian Orthodox Christianity, Islam, and Catholicism.
According to the CSA [24] population forecasts, the pro-
jected 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 National Regional State [28]. The Hawassa city
borders it to the south, to the west by Seraro, to the north
by Arsi Negele, and to the east by East Arsi Zone. Its ele-
vation ranges from 1500 to 2300 m a.s.l. [28]. The district
had 767.9km? area with 458.3/Km? population density
[24]. The district rural and rural-urban interface area
was assembled into 28 kebeles (lowest administrative
units), in which the current study was conducted (Fig. 1).
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Residents of the area are ethnically and religiously
diverse. The Oromo ethnic group makes up the major-
ity of the indigenous inhabitants in the district (74.11%),
followed by the Amhara, Welaita, Kembata, and Gurage
CSA [24]. The majority of the inhabitants were Muslims,
with 69.38% of the population, followed by Ethiopian
Orthodox Christianity, Protestantism, and Catholicism.
According to the CSA [24] 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.

Dilla district is located in southern Ethiopia, 359 km
from the capital city, Addis Ababa [29]. With an altitude
range of 1350-2550 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
122.3 km? area with 1,047/Km? population density [24].
In the district rural and rural-urban interface areas was
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 inhabit-
ing the area belong to the Gedeo ethnic group (49%), fol-
lowed by the Amhara, Welaita, Oromo, and the Gurage
CSA [24]. The majority of the people were Protestants,
accounting for 83.13% of the population, followed by
Ethiopian Orthodox Christianity, Catholicism, and Islam.
According to the CSA [24] population forecasts, the pro-
jected population for 2023 is 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 local knowledge
and plant use, key informants were selected based on
gender, age, religion, experience, and level of education.
A total of 189 respondents (63 from each study site), aged
35 and above, were selected using purposive and snowball
sampling techniques, following the approaches of Tongco
[30], and Espinosa and Bieski [31]. These traditional heal-
ers were from the Sidama, Oromo, and Gedeo ethnic
groups, and their communication languages were Sidamu
affo, Afaan Oromo, and Gedeoffa, which is a native lan-
guage to the respective research location. Following an
approach of Alexiades [32] before the interviews, discus-
sions were held with the informants with the help of local
elders, and development agents to inform the aim of the
study. This helped to get the respondents’ confidence in
providing truthful information without suspicion. Thus,
informed consent was obtained from each informant
who participated in the study.

Ethnobotanical data collection
Sequential exploratory design and mixed method
approach was applied [33]. An ethnobotanical survey
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was carried out from February to October 2022. Fol-
lowing Gollin et al. [34], a group discussion compris-
ing traditional healers, local elders, and development
agents was held at all research locations to test the rel-
evance and acceptability of the questionnaires used for
the interview.

Following this, key informant interviews and medici-
nal plant inventories were conducted to collect all
relevant ethnobotanical and floristic species data in
very close interaction with informants [35, 36]. Inter-
views were addressed in two sessions. The first session
included information regarding the socio-demographic
characteristics of the informants. Secondly, informa-
tion related to local names of medicinal plants used,
ailments treated, habitat of the species, sources of
medicinal plants (wild or cultivated), abundance, parts
used, condition of plant parts used (fresh or dried),
methods of remedy preparation, source of knowledge,
method of indigenous knowledge transfer, and tradi-
tional conservation practices were collected following
the methods from [35, 36]. All semistructured inter-
views were carried out separately, allowing for further
discussion with the informant and practical identifica-
tion of traditionally used medicinal plants in the natu-
ral environment.

Floristic voucher specimens were collected with the
help of traditional healers and development profes-
sionals. Specimens were identified in the field and later
confirmed at the National Herbarium of Addis Ababa
University using taxonomic keys and flora [37-41]. The
species name and its categorization of the genus and fam-
ily were further validated using the Plants of the World
Online (https://powo.science.kew.org.) websites. Finally,
the plants were dried, pressed, mounted on a herbarium
sheet, and placed at the Herbarium of Wondo Genet
College of Forestry and Natural Resources, Hawassa
University, and the National Herbarium of Addis Ababa
University.

Ethnobotanical data analysis

The ethnobotanyR package, Version 0.1.8, 2022 was used
for both qualitative and quantitative data analysis [42].
Following [4, 41-46], several quantitative ethnobotanical
tools such as Rahman’s similarity index (RSI), use report
(UR), frequency of citation (FC), number of uses (NU),
cultural importance (CI), relative frequency of citation
(REC), cultural value (CV), relative importance (RI) were
determined. These indices were used to evaluate ethno-
botanical knowledge and shared cultural elements among
the ethnic groups studied and to determine the cultural
importance of the most commonly utilized and relevant
medicinal plant species.
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Analysis of overlap for cited plant species

The ethnomedicinal plant species of the three ethnic
groups studied were compared (Gedeo, Oromo, and
Sidama). Data is represented as a Venn diagram using a
package for creating highly customized Venn and Euler
diagrams in R software. (https://bmcbioinformatics.
biomedcentral.com/articles/10.1186/1471-2105-12-35#
citeas).

Rahman similarity index (RSI)

The index was used to investigate the cultural similarities
and differences between ethnic groups of different areas
by calculating unique and shared medicinal plant species
used to treat the same medicinal usage [48].

d

RS[=————
a+b+c—d

where “a” is the number of species unique in area A, “b”
is the number of species unique in area B, “c” is the num-
ber of common species in both areas A and B, and “d” is
the number of common species used for similar ailments

in both areas A and B. While a & b#0 and ¢ & d>0.

7The use report (UR)

According to Kufer et al. [43], the most fundamental eth-
nobotany calculation and common way to examine the
cultural relevance of plants is to count the total number
of usage reports (UR) for each species.

UNC N

UR, = Z Z URy

U=u; =i

It is the sum of all uses in each use category (from ul to
uNC) and the number of informants who mention each
use-category NC for the species.

Number of uses (NU)

This index gives the number of uses (NU) for each spe-
cies in the data and is the total of all categories for which
a species is helpful [43].

“NC

NU; = Z

u=uq

NC denotes the number of use categories, whereas
NUs denote the total number of categories for which a
species is helpful.

Cultural importance index (Cl)
According to Kufer et al. [4], this index was used to deter-
mine the most commonly used and culturally significant
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medicinal plant species based on the overall propor-
tion of informants who mention the use of each species
though taking into account the spread of usage (number
of informants) for each species and the range of uses.

UNC N

Cly = Z Z URyi/N

Uu=u; i=i

The index’s theoretical maximum value is the total
number of various use categories (NC), which would be
attained if all informants mentioned the use of the spe-
cies in all of the use categories considered in the survey.

Relative frequency of citation (RFC)

This index has been used to investigate the significance
or importance of each species found in the surrounding
area. It was calculated by dividing the number of inform-
ants who confirmed the frequency of citation (FC) by the
total number of informants (N) who participated in the
survey [4, 46].

t
FCy Zi]:\[il UR;

RFCy =
N N

Using the same terminology, the numerator can be
interpreted as the sum of the UR of all informants ques-
tioned for the species without considering the use cat-
egory. As a result, this index theoretically ranges from
zero when no one mentions the plant’s utility to one in
the uncommon event that all informants remark on the
species’ utility.

Cultural value index (CV)

[44] Created this index by multiplying the relative values
of the species’ frequency of citation (FC/N), number of
uses (NU/NC), and number of use reports (UR/N).

UNC N
NU, FC.
CVy = [NCS] X {NS} X ZZURui/N

U=U; =iy

The theoretical maximum value would be obtained
if all of the components were at their maximum; in the
improbable event that all of the informants mentioned
the use of the species (FCs=N) in all of the usage cate-
gories evaluated in the survey (NUs=NC). The first two
variables would be one, and the third variable would be
the total number of possible use categories (NC). As a
result, this index ranges from zero to NC.

Relative importance index (RI)

This index only considers the use categories [4]. Where
RFCs (max) is the relative frequency of citation over the
maximum, calculated by dividing FCs by the maximum
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value in all of the survey’s species, and RNUs (max) is the
relative number of use categories over the maximum, cal-
culated by dividing the number of uses of the species by
the maximum value in all of the survey’s species.

RFCs(max) + RNUs(max)
2

RIy =

The RI index theoretically ranges from zero when no
one acknowledges any usage of the plant to one when the
plant was cited as useful the most frequently and in the
highest number of use categories.

Results

Sociodemographic features of informants

The demographic features have been documented based
on the information provided by traditional healers. Out
of 189 key informants, 56 were females and 133 were
males; 63 from each ethnic group were interviewed.
Informants were divided into 4 age groups, and about
70% of those participating in this study were between
the ages of 45 and 65. While those under 45 (young) and
over 65 (elderly) accounted for 30% of the remaining
population, nineteen (19) informants had completed high
school; 81 had completed elementary school; and 89 were
illiterate. The majority of the interviewees were protes-
tant religious followers (101), 75 were Muslims, and 13
were Orthodox Christians.

Medicinal plant composition and distributions
A total of 189 medicinal plant species representing 159
genera and 69 families were identified and documented
as being utilized in traditional human ethnomedicine
across the three ethnic groups studied (Additional file 1:
Table S1). Among these, 95 plant species were reported
by the Sidama ethnic group, 111 by the Gedeo, and 125
by the Oromo ethnic groups to treat 60, 65, and 65 dif-
ferent ailments, respectively (Fig. 2). Families Fabaceae,
Asteraceae, Poaceae, and Lamiaceae were the most
commonly used, represented by 16, 13, 12, and 11 spe-
cies, respectively. Solanaceae was represented by 9 spe-
cies, Rutaceae and Cucurbitaceae each represented by 7
and 6 species, and Malvaceae shared 5 (Additional file 1:
Table S1). The results of the life form analysis showed
that herbs and shrubs constituted the highest propor-
tion (36% and 31%, respectively) of the identified spe-
cies, followed by trees (27%) and herbaceous climbers
(7%). Of the identified medicinal plant species, 71% were
harvested from wild areas, 20% from home gardens, and
9% from both wild and home gardens (Additional file 1:
Table S1).

All three ethnic groups’ ethnobotanical data (Gedeo,
Oromo, and Sidama) were compared and illustrated
in the form of a Venn diagram (Fig. 2). Analysis of the
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Sidama
Fig. 2 Venn diagram showing the distributions of medicinal plant
resources among the studied ethnic groups

distribution of plant resources revealed that 25% of the
plants studied overlapped among the three ethnic groups.
Compared with other pairs, the Gedeo and Oromo eth-
nic groups showed more similarity in species distribution
(9.5%), followed by Gedeo-Sidama and Oromo-Sidama
(7.94% each) (Fig. 2). The Oromo ethnic group used 24%
of medicinal plants distinctively, followed by the Gedeo
ethnic group (16.4%).

Ethnobotanical knowledge distribution between ethnic
groups

In Fig. 2, we have seen overlaps in species utilization
among ethnic groups. To elucidate and differentiate cul-
tural relationships or species similarity and disparity in
terms of ailment treatment between the studied ethnic
groups, a new ethnobiological tool, the Rahman simi-
larity index (RSI), was used and revealed a high dispar-
ity in ethnobotanical knowledge application between
the studied ethnic groups (Table 1). A total of 1,055 uses
were reported for the identified medicinal plant species.
Of these, 336, 366, and 353 were reported from Gedeo,
Oromo, and Sidama, respectively (Additional file 1:
Table S1). Since some of the species had more than one
use, the richness of usage was greater than the richness
of species.

Cultural importance and comparisons of medicinal plants

From the collected 189 local flora, the most important
78 medicinal plant species, which were claimed by three
or more informants as a remedy, were evaluated and
revealed a great variation in preference and extent of
utilization of plant species among ethnic groups (Addi-
tional file 1: Table S5). We have presented the first top
10 medicinal plant species based on the three essential
values, namely, the frequency of citations (FC), usage
reports (UR), and number of uses (NU) (Table 2). Accord-
ingly, considerable disparities in species importance were
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Table 1 Level of cultural similarity and disparity in ethnobotanical knowledge applications between the studied ethnic groups

(Gedeo, Oromo, and Sidama)

Site 1 Site 2 Unique species at Unique speciesat Common species Shared species treating similar  Rahman’s
site 1 site 2 in both sites ailments in both sites similarity
index (%)
Gedeo Oromo 46 60 65 46 36.8
Gedeo Sidama 49 33 62 41 398
Oromo Sidama 63 33 62 42 36.2
Table 2 Evaluation of useful plants of Sidama, Oromo, and Gedeo using four quantitative indices
Ethnicgroup  Species Basic values Indices Rankings
FC UR NuU d RFC RI cv Cl RFC CV RI
Sidama Zingiber officinale Roscoe 12 46 13 0730 0190 0786 0030 1 6 2 2
Croton macrostachyus Hochst. ex Delile 17 36 15 0571 0270 1000 0039 2 1 1 1
Gymnanthemum amygdalinum (Delile) Sch.Bip 13 25 6 0397 0206 0582 0008 3 5 7 7
Allium sativum L 8 23 9 0365 0127 0535 0007 4 13 8 9
Ruta chalepensis L 14 21 8 0333 0222 0678 0010 5 3 5 5
Cucumis prophetarum L 14 20 9 0317 0222 0712 0011 6 4 3 3
Ekebergia capensis Sparrm 15 20 8 0317 0238 0708 0010 7 2 4 4
Eucalyptus globulus Labill 9 20 11 0317 0143 0631 0008 8 1 6 6
Rotheca myricoides (Hochst.) Steane & Mabb 11 16 7 0254 0.175 0557 0005 9 8 10 8
Melia azedarach L 8 15 9 0238 0.127 0535 0005 10 14 9 10
Oromo Croton macrostachyus Hochst. ex Delile 21 48 22 0762 0333 1000 008 1 1 1 1
Aloe macrocarpa Tod 16 38 14 0603 0254 0699 0033 2 3 3 3
Gymnanthemum amygdalinum (Delile) Sch.Bip 21 34 15 0540 0333 0841 0042 3 2 2 2
Moringa stenopetala (Baker f.) Cufod 13 25 14 0397 0206 0628 0018 4 4 5 5
Olea europaea subsp. cuspidata (Wall. & G.Don) Cif 11 25 18 0397 0175 0671 0019 5 6 4 4
Ruta chalepensis L 9 19 13 0302 0143 0510 0009 6 9 6 7
Eucalyptus globulus Labill 9 16 5 0254 0143 0328 0003 7 10 14 13
Melia azedarach L M 16 M 0254 0175 0512 0008 8 7 7 6
Zingiber officinale Roscoe 8 16 11 0254 0127 0440 0005 9 12 8 10
Calpurnia aurea (Aiton) Benth 11 14 9 0.222 0175 0466  0.005 10 8 9 9
Gedeo Croton macrostachyus Hochst. ex Delile 28 80 21 1270 0444 1000 0182 1 1 1 1
Albizia gummifera (J.EGmel) CA.Sm 20 47 20 0746 0317 0833 0073 2 2 2 2
Calpurnia aurea (Aiton) Benth 19 3 13 0492 0302 0649 0030 3 3 3 4
Ruta chalepensis L 15 28 17 0444 0238 0673 0028 4 5 4 3
Afrocarpus falcatus (Thunb.) C.N.Page 16 26 10 0413 0254 0524 0016 5 4 5 5
Solanecio gigas (Vatke) CJeffrey 1320 10 0371 0206 0470 0010 6 6 6 6
Celtis africana Burm.f 10 18 M 0286 0.159 0440 0008 7 8 7 7
Gymnanthemum amygdalinum (Delile) Sch.Bip 11 17 8 0270 0175 0387 0006 8 7 8 8
Cymbopogon citratus (DC.) Stapf 5 15 9 0238 0079 0304 0003 9 21 1 13
Ocimum gratissimum L 7 15 6 0238 0111 0268 0002 10 12 17 18
observed across the Gedeo, Oromo, and Sidama eth- Discussion

nic groups. The different values of the CI, RFC, RI, and
CV indices reflect the ranking of different plant species
depending on each index. The recorded variation in the
species ranking of the various indices indicates the rel-
evance of plant species in the respective ethnic groups.

Medicinal plant resources of the studied ethnic groups

The present study provides the first quantitative anal-
ysis of 189 plant species utilized in traditional human
ethnomedicine to address 100 ailments in peri-urban
areas of south-central Ethiopia and is groundbreaking
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since it is the first quantitative ethnomedicinal research
effort undertaken on extensively used plants in tradi-
tional medicine in the study districts. A higher number
of medicinal plants have been recorded in Shashemene
and Dilla peri-urban districts than in Hawassa per-
urban areas. This could be due to the higher plant spe-
cies diversity in the former districts due to the presence
of natural forests, agroforestry practices, and planta-
tions as well as higher plant knowledge acquisition by
traditional healers in the studied areas. Moreover, the
existence of interactions with agroforestry and natural
resource institutions of learning, such as Wondo Genet
College of Forestry and Natural Resources, Hawassa
University, is attributed to the higher presence of plant
resources. Several studies conducted in Ethiopia and
abroad have reported varying quantities of therapeu-
tic plants identified as a remedy for different human
ailments. For instance, Chekole [7], Regassa et al. [49],
Tefera and Kim [16], Tadeyos and Wendawek [50], and
Mekuria and Abduro [51] compiled 51, 25, 70, 62, and
43 medicinal plant species, respectively, in their ethno-
botanical investigations in different parts of Ethiopia.
Ishtiaq et al. [52], Tugume et al. [53], Wiryono et al.
[54], and Al-Robai et al. [55] documented 10, 27, 9,
and 21 therapeutic plants, respectively, in Indonesia,
Uganda, Pakistan, and Saudi Arabia.

Herbs were reported more frequently than other
growth forms. Presumably, due to their widespread
availability, the presence of market accessibility, and
their greater therapeutic efficacy. Several studies
reported similar results [56—58]. Fabaceae, Asteraceae,
Poaceae, Lamiaceae, Solanaceae, Rutaceae, Cucurbi-
taceae, and Euphorbiaceae had the most dominantly
utilized plant families among the three ethnic groups,
suggesting that these plant families continue to provide
a wide range of medical benefits to the local community.
Several scientists have also developed hypotheses about
specific plant families as part of their ethnobotanical
study. For instance, Amjad et al. [59] demonstrated that
the dominance of Asteraceae and Lamiaceae species in
treating ailments is most likely due to the presence of
secondary metabolites. In addition, [60-62] suggested
that the dominance of these families in disease treat-
ment might be due to their aromatic properties and
abundance of essential oils. Furthermore, the findings
of [41] indicate that these families were dominant in
the flora of Ethiopia and Eritrea. Similar findings have
also been observed elsewhere in the tropics [47, 49] and
[54—59]. Furthermore, the discussions with inform-
ants also revealed that the local people have been
using these medicinal plants for many generations and
have acquired these skills through repeated, long-term
practices.
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Cross-cultural analysis of ethnobotanical knowledge

This finding strongly confirmed our hypothesis, which
revealed a big difference in the knowledge of medici-
nal plants utilized among ethnic groups and ethnobo-
tanical knowledge richness (Additional file 2: Table S2,
Additional file 3: Table S3, Additional file 4: Table S4).
The disparity was comparable in shared medicinal
plant knowledge between the Oromo and Sidama eth-
nic groups (63.8%), and the Gedeo and Oromo ethnic
groups (63.2%; Table 1). The difference in the use of
reports may suggest social barriers [48]. For instance,
the majority of Oromo healers were Muslims, and
their language is different from that of the Sidama and
Gedeo ethnic groups. This might hamper the sharing of
ethnobotanical knowledge across ethnic groups, par-
ticularly the secrecy of healers [46, 60]. In comparison,
the Oromo ethnic group solely reported a higher num-
ber of unique medicinal plant species than Sidama and
Gedeo (Table 1). This might be due to the wider market
access, intermarriage, mobile pastoralists, and proxim-
ity to natural and plantation forests, which make the
knowledge broader than that of other ethnic groups.
For instance [3, 46, 61, 62] conducted similar cross-
cultural ethnobotanical knowledge comparisons in
various countries and concluded that ethnicity and cul-
tural practices have shaped traditional ethnobotanical
knowledge among local inhabitants and might result in
isolated knowledge of plant utilization [68—70].

For instance, Achyranthes aspera L. is a common
medicinal plant species among the three studied eth-
nic groups. Although it has been reported to heal a
variety of illnesses. It is claimed to heal respiratory
organ illnesses between the Gedeo and Oromo ethnic
groups (Additional file 2: Table S2), which is a differed
use report from other pairs, and to cure spiritual com-
plications between Gedeo and Sidama ethnic groups
(Additional file 3: Table S3), and stomachache between
Oromo and Sidama (Additional file 4: Table S4), respec-
tively. Similarly, Aloe macrocarpa Tod. is a shared
medicinal plant between the Gedeo and Oromo and
Oromo and Sidama ethnic groups. However, it was
described as a curative plant against gonorrhea between
the Gedeo and Oromo ethnic groups, as well as malaria
between the Oromo and Sidama ethnic groups (Addi-
tional file 2: Table S2, Additional file 4: Table S4). Again,
Croton macrostachyus Hochst. ex Delile was a common
medicinal plant across all the studied ethnic groups.
However, in each pair, it was reported to cure three dis-
trict ailments. These findings might indicate disparities
in knowledge about the medicinal use of various plants
among the ethnic groups studied (Additional file 2:
Table S2, Additional file 3: Table S3, Additional file 4:
Table S4).
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The other interesting finding in this study is that
there were cultural similarities between ethnic groups
(Table 1). As shown in Fig. 1, the study site of the
Dilla peri-urban area is geographically far from the
Shashemene and Hawassa study areas. However, this
study revealed that the Gedeo and Sidama ethnic groups
shared greater ethnobotanical knowledge, which was
39.8% higher than the other pairs (Table 1). This demon-
strated that these ethnic groups used the same medicinal
plants to treat the same ailments and were more cultur-
ally related than any other comparable pairs (Additional
file 2: Table S2). For instance, both ethnic groups used
Ajuga integrifolia Buch.-Ham. ex D.Don, Albizia gum-
mifera (J.FE.Gmel.) C.A.Sm., Allium sativum L., Artemisia
abyssinica Sch.Bip. ex A.Rich., Calpurnia aurea (Aiton)
Benth., Carica papaya L., Catha edulis (Vahl) Forssk. ex
Endl., Cinnamomum verum J. Presl, and Croton macros-
tachyus Hochst. ex Delile against stomachache, dizziness,
typhoid, spiritual complications, jaundice, and malaria.
This similarity in plant use might be due to a common
body of information about sickness, the wide distribu-
tion of species in the area, the historical stratifications
of the studied ethnic groups, as well as similar sociocul-
tural adaptations and interactions between people and
their environments [3, 65, 66]. According to [72], simi-
larities in how various ethnic groups use the same plants
may be explained by the fact that some of them have had
social connections with others. In addition, religious and
linguistic cohesions may promote the transmission of
knowledge on medicinal plant usage and illness treat-
ment similarities between the two ethnic groups [73].

Comparing different indices of ethnomedicine in healing
human ailments

Scholars believe that the high cultural importance value
indicates that medicinal plants are widely used and high-
lights a high level of agreement in the survey culture
about the species [74]. In this study, the overall analysis
of the above-captioned indices revealed the presence of
a high level of utilization of medicinal plants among the
three ethnic groups studied. In the Sidama ethnic group,
Zingiber officinale Roscoe scored the highest cultural
importance value (0.73), followed by Croton macrostach-
yus Hochst. ex Delile (0.571) and Gymnanthemum amyg-
dalinum (Delile) Sch.Bip. (0.397), which claimed to treat
various ailments (Table 2). In this ethnic group, because
of its use of diversity, Croton macrostachyus Hochst. ex
Delile ranked at the top by the RFC (0.27), RI (1), and CV
(0.039) indices. However, according to Tardio and Pardo-
De-Santayana [4], Zingiber officinale Roscoe was consid-
ered a culturally more significant medicinal plant than
Croton macrostachyus Hochst. ex Delile. With the same
approach, Croton macrostachyus Hochst. ex Delile scored
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a high cultural significance value (0.762) and ranked first
by all indices used, followed by Aloe macrocarpa Tod.
(0.603) and Gymnanthemum amygdalinum (Delile) Sch.
Bip. (0.54) in the Oromo ethnic group (Table 2). Inter-
estingly, Croton macrostachyus Hochst. ex Delile again
scored the highest cultural importance value (1.27) in
the Gedeo ethnic group than Sidama and Oromo, fol-
lowed by Albizia gummifera (J.F.Gmel.) C.A.Sm. (0.746)
and Calpurnia aurea (Aiton) Benth. (0.492) (Table 2).
Thus, the Gedeo ethnic group, followed by the Oromo,
had stronger cultural practices to identify the medicinal
potentials of the species (Croton macrostachyus Hochst.
ex Delile) than the Sidama ethnic group.

It was also true that plants with higher use reports (UR)
always had higher utilization levels [75]. Our findings
are similar to previous findings by [55] and [76]. They
conducted an ethnobotanical survey in different parts
of Bangladesh and Saudi Arabia and found that plants
with high use reports have high use values. In this study,
Albizia gummifera (J.F.Gmel) C.A.Sm. is a shared plant
species among ethnic groups, and ranked 12% in the Sid-
ama ethnic group with 13 use reports. Whereas it ranked
18" in the Oromia ethnic group with 10 use reports, and
interestingly, it ranked second in having culturally rele-
vant plants to cure various illnesses in the Gedeo ethnic
group with 47 use reports (Additional file 5: Table S5).
Moreover, Gymnanthemum amygdalinum (Delile)
Sch. Bip., is again a species shared by all studied eth-
nic groups, ranked 3' in the Sidama and Oromo ethnic
groups with 25 and 34 use reports as culturally significant
medicinal plant species, respectively, whereas 8 in the
Gedeo ethnic group with 17 use reports (Table 2). This
shows that, when compared among the ethnic groups,
Gymnanthemum amygdalinum (Delile) Sch. Bip. is found
to be a more culturally significant medicinal plant for the
Oromo and Sidama ethnic groups.

In addition, medicinal plant species with high RFC and
RI values should be recommended for pharmacologi-
cal and phytochemical studies, as they are widely used
and expected to have therapeutic properties [45, 57, 72,
73]. This emphasizes the importance of understanding
the potential therapeutic properties of plants for vari-
ous ethnic groups. In our study, RFC ranged in ascend-
ing order from Cinnamomum verum ].Presl, Moringa
stenopetala (Baker f.) Cufod., and Ricinus communis L.,
(0.048 each) to Croton macrostachyus Hochst. ex Delile
(0.27) in the Sidama ethnic group. Whereas, Psidium
guajava L. (0.048) to Croton macrostachyus Hochst. ex
Delile (0.333), and Lagenaria siceraria (Molina) Standl.,
Melia azedarach L., Nigella sativa L., Ocimum lamiifo-
lium Hochst. ex Benth, Phytolacca dodecandra L'Hér.,
and Zingiber officinale Roscoe (0.048 each) to Croton
macrostachyus Hochst. ex Delile (0.444), in the Oromo
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and Gedeo ethnic group, respectively (Additional file 5:
Table S5). Moreover, Aloe macrocarpa Tod., Albi-
zia gummifera (J.FE.Gmel) C.A.Sm., Calpurnia aurea
(Aiton) Benth., Croton macrostachyus Hochst. ex Delile,
Cucumis prophetarum L., Ekebergia capensis Sparrm.,
Gymnanthemum amygdalinum (Delile) Sch. Bip., Afro-
carpus falcatus (Thunb.) C.N.Page, and Ruta chalepensis
L. had scored the highest RFC and RI values across the
studied ethnic groups, thus indicating their strong local
medicinal role (Table 2) and highlighting their potential
for pharmacological study in the future [78]. Further-
more, [70, 72] suggested that plants with lower RFC and
RI scores may be less essential, but their low values may
indicate that local people are unfamiliar with their wider
utilization, potentially leading to knowledge extinction
(Additional file 5: Table S5).

Public health and the marketability of medicinal plants

in the study areas and beyond

The development of new medications and therapies for
public health is greatly influenced by ethnobotanical
knowledge studies [80, 81]. Because several ethnobotani-
cal investigations could lead to the identification of new
medicinal plant sources or the elaboration of the mech-
anisms behind traditional remedies [79]. For instance,
such studies have resulted in the development of impor-
tant drugs such as reserpine from Rauvolfia serpentina
(L.) Benth. ex Kur plant species to treat hypertension,
podophyllotoxin from Podophyllum peltatum L. to treat
cancer, and bromelain from Ananas comosus (L.) Merr. to
treat cancer [79]. According to several studies conducted
elsewhere, medicinal plants and spices have recently been
produced as natural, efficient antibacterial agents against
a wide range of harmful microbes [81]. Allium sativum
L., Croton macrostachyus Hochst. ex Delile, and Zin-
giber officinale Roscoe have been identified as potential
plant sources for managing antibacterial, antifungal, and
antiviral properties. They are potentially cost-effective in
disease management and the problem of drug resistance
[79-83].

The present study revealed that plants with high RI and
RFC values have promising potential against different
pathogens and play a great role in maintaining general
public health in the studied areas and beyond. Afrocar-
pus falcatus (Thunb.) C.N.Page, Aloe macrocarpa Tod.,
Albizia gummifera (].E.Gmel.) C.A.Sm., Calpurnia aurea
(Aiton) Benth., Croton macrostachyus Hochst. ex Delile,
Cucumis prophetarum L., Ekebergia capensis Sparrm.,
Gymnanthemum amygdalinum (Delile) Sch. Bip., and
Ruta chalepensis L. are the most cited medicinal plant
species against communicable and non-communicable
diseases in the communities we studied (Additional file 1:
Table S1). Besides in vitro, investigations of some of the
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aforementioned medicinal plant species were reported
and found to be most effective against various disease-
causing pathogens in various parts of Ethiopia [83, 85],
and further research is recommended on their pharma-
cological contents.

During our key informants’ survey and market obser-
vation, we realized that income to traditional healers
from patient treatment and the sale of medicinal plants
was insignificant. Lack of awareness, cheap pricing, and
less market access of the traditional medicine are likely
influence the income. 80% of the collected medicinal
plant resources did not have market access and were lim-
ited in dissemination. This would imply that most medic-
inal plants are only collected from the wild for remedy
preparations only when needed. The same findings were
reported in elsewhere in Ethiopia [86, 87]. While 20%
of the medicinal plants were marketable, for example,
Aframomum corrorima (A.Braun) P.C.M.Jansen, Allium
cepa L., Allium sativum L., Aloe macrocarpa Tod., Aloe
vera (L.) Burm.f., Artemisia absinthium L., Artemisia
abyssinica Sch.Bip. ex Oliv. & Hiern, Calpurnia aurea
(Aiton) Benth., Capsicum frutescens L., Carica papaya
L., Coriandrum sativum L., Catha edulis (Vahl) Forssk.
ex Endl., Cinnamomum verum J].Presl, CitrusXauran-
tiifolia (Christm.) Swingle, Citrus limon (L.) Osbeck,
Coffea arabica L., Cucurbita pepo L., Cymbopogon citra-
tus (DC.) Stapf, Echinops kebericho, Eucalyptus globulus
Labill.,, Hagenia abyssinica, Indigofera arrecta Hochst. ex
A Rich., Kalanchoe densiflora Rolfe, Kalanchoe petitiana
A Rich., Lactuca inermis Forssk., Linum usitatissimum
L., Lepidium sativum L., Mentha spicata L., Moringa
stenopetala (Baker f.) Cufod., Nicotiana tabacum L.,
Nigella sativa L., Olea europaea subsp. cuspidata (Wall.
& G.Don) Cif.,, Ruta chalepensis L., Rhamnus prinoides
L'Hér., Taverniera abyssinica A.Rich., Triticum turgidum
subsp. dicoccum (Schrank ex Schiibl) Thell., Vicia lens
(L.) Coss. & Germ., Withania somnifera, and Zingiber
officinale Roscoe. Although an in-depth valuation of tra-
ditional medicinal plant marketability in the respective
research sites was outside the scope of this study, some
healers appealed the importance of traditional medici-
nal plant marketability in the study areas. In overall, the
present study could also be used as baseline for a future
detailed investigation of the market potential and value
chain of medicinal plant resources in the study regions
and beyond.

Conclusion

In this study, 189 medicinal plant species were identified
and documented as being utilized in traditional human
ethnomedicine across the three ethnic groups studied.
This revealed people in the study districts have plenti-
ful traditional ethnobotanical knowledge that has been
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passed down through generations and have a diverse
range of medicinally important plant species capable
of treating a wide range of human illnesses. Notably,
Aframomum corrorima (A. Braun) P.C.M. Jansen, Afro-
carpus falcatus (Thunb.) C.N.Page, Aloe macrocarpa
Tod., Albizia gummifera (J.F.Gmel.) C.A. Sm, Cucumis
prophetarum L., Croton macrostachyus Hochst. ex
Delile, Ekebergia capensis Sparrm., Erythrina abyssinica
Lam., Gymnanthemum amygdalinum (Delile) Sch. Bip.,
Moringa stenopetala (Baker f.) Cufod., Ocimum lamiifo-
lium Hochst. ex Benth., Ruta chalepensis L., Terminalia
brownii Fresen., Zingiber officinale Roscoe, and Ziziphus
spina-christi (L.) Willd. has been claimed to treat a vari-
ety of ailments between ethnic groups. Even though peri-
urban areas are rich in medicinal plant diversity, efforts
to conserve plants and associated indigenous knowledge
are extremely limited. The efforts of some traditional
practitioners to cultivate medicinal plants in home gar-
dens necessitate continued government support to pro-
mote overall conservation strategies for medicinal plants
in the area. It is also recommended that a traditional
healers’ association be formed as soon as possible to help
traditional healers by providing professional support, as
such groups can contribute to the conservation of diverse
local floras.

Abbreviations
CSA Central statistical agency of Ethiopia

cv Cultural value

@] Cultural importance

DTAPA  Dilla town administration population affairs
FC Frequency of citation

NU Number of uses

RSI Rahman's similarity index

RFC Relative frequency of citations

RI Relative importance

UR Use report

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513002-023-00629-w.

Additional file 1. List of medicinal plants used to treat human ailments in
the study areas.

Additional file 2. Rahman similarity index between Gedeo and Oromo
ethnic groups.

Additional file 3. Rahman similarity index between Gedeo and Sidama
ethnic groups.

Additional file 4. Rahman similarity index between Oromo and Sidama
ethnic groups.

Additional file 5. Evaluation of useful plants of the three studied ethnic
groups, using four quantitative indices.

Acknowledgements

The authors would like to express their cordial appreciation to the Regional
Research School in Forest Sciences (REFOREST) Ph.D. scholarship program,
supported financially by the Swedish Development Agency (Sida), which is

(2023) 19:55

Page 11 of 13

hosted at the College of Forestry, Wildlife, and Tourism, Sokoine University

of Agriculture. We acknowledge the Sidama, Oromo, and Gedeo traditional
healers of Hawassa, Shashemene, and Dilla peri-urban areas, respectively,
which unreservedly presented their impressive and valuable medicinal plant
knowledge to us. We also extend our gratitude to the elders, and the local
administrative authorities for their assistance in enabling the interviewing
session. We are grateful to the Wondo Genet College of Forestry and Natural
Resources, Hawassa University for providing us with logistical, field materials
support and the herbarium facilities. We also greatly appreciated the support
of the staff of the National Herbarium and the Department of Plant Biology
and Biodiversity Management of Addis Ababa University for assisting us with
plant identification.

Author contributions

ST contributed to research conceptualization, methodology design and
validation, data collection, plant identification, data entry and analysis, and
writing the manuscript. FBM contributed to planning the study and supervis-
ing manuscript development and revision of the manuscript. MN contributed
to planning the study, research design, commenting on the manuscript’s
development, and revision of the manuscript. LCK contributed to designing,
planning, and supervising the manuscript preparation. KSK contributed to the
data analysis and the technical support of software applications.

Funding

The project was funded by the Regional Research School in Forest Sciences
(REFOREST) Ph.D. scholarship program with financial support from the Swed-
ish Development Agency (Sida) grant number 13394, hosted at the College of
Forestry, Wildlife, and Tourism, Sokoine University of Agriculture, Tanzania.

Availability of data and materials

All data generated or analyzed in this study are included in this manuscript,
and its supplementary information files are attached as Additional file 1, Addi-
tional file 2, Additional file 3, Additional file 4, and Additional file 5.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

Written permission to conduct the research was obtained from the Sokoine
University of Agriculture (SUA) Office of the Vice-Chancellor research com-
mittee (Ref. no. SUA/FSC/D/2020/0012/12, dated February 17,2022), and the
three chosen peri-urban area local government heads (Hawassa, Shashemene,
and Dilla District) were given authorization for the field study and plant collec-
tion via an official letter (Ref No: D/Z/W/03-23/1031, dated: 23/03/2022, (R/T/
T/0/303/2021, dated March 28, 2021). Before providing oral informed consent,
study participants were given a brief explanation of the study’s objectives.
Each participant gave his or her free consent to take part in the study. Finally,
all interviewees' private information was protected and kept private.

Consent for publication
Not applicable.

Competing of interests
The authors affirm that they do not have any conflicts of interest.

Author details

'Wondo Genet College of Forestry and Natural Resources, Hawassa University,
PO Box 05, Hawassa, Ethiopia. 2College of Forestry, Wildlife, and Tourism,
Sokoine University of Agriculture, Morogoro, Tanzania. *Department of Urban
and Rural Development, Swedish University of Agricultural Sciences, Uppsala,
Sweden.

Received: 10 September 2023 Accepted: 8 November 2023
Published online: 23 November 2023


https://doi.org/10.1186/s13002-023-00629-w
https://doi.org/10.1186/s13002-023-00629-w

Tamene et al. Journal of Ethnobiology and Ethnomedicine

References

1.

20.

21

22.

Saslis-Lagoudakis CH, Hawkins JA, Greenhill SJ, Pendry CA, Watson

MF, Tuladhar-Douglas W, et al. The evolution of traditional knowledge:
environment shapes medicinal plant use in Nepal. Proc R Soc B Biol Sci.
2014;281:1-7.

Dossou G, Sinsin B. Butyracea in Benin : a quantitative approach. Atlantic.
2011;9:151-66.

Teka A, Asfaw Z, Demissew S, Van Damme P. Medicinal plant use practice
in four ethnic communities (Gurage, Mareqo, Qebena, and Silti), south
central Ethiopia. J Ethnobiol Ethnomed. 2020;16:1-12.

Tardio J, Pardo-De-Santayana M. Cultural importance indices: A com-
parative analysis based on the useful wild plants of southern Cantabria
(northern Spain). Econ Bot. 2008;62:24-39.

Tudela-Talavera P, La Torre-Cuadros de los AM. Cultural importance and
use of medicinal plants in the Shipibo-Conibo native community of
Vencedor (Loreto) Peru. Ethnobot Res Appl. 2016; 14:533-48.

Yimam M, Yimer SM, Beressa TB. Ethnobotanical study of medicinal plants
used in Artuma Fursi district, Amhara Regional State Ethiopia. Trop Med
Health. 2022. https://doi.org/10.1186/541182-022-00438-z.

Chekole G. Ethnobotanical study of medicinal plants used against human
ailments in Gubalafto. J Ethnobiol Ethnomed. 2017;13:1-29.

Bekele E. Study on Actual Situation of Medicinal Plants in Ethiopia. Avail-
able from{http://www.endashaw.com). Japan Assoc. Int. Collab. Agric.
For. 2007.

Muluye AB, Ayicheh MW. Medicinal plants utilized for hepatic disorders
in Ethiopian traditional medical practices: a review. Clin Phytoscience.
2020,6:1-11.

Demie G, Negash M, Awas T. Ethnobotanical study of medicinal plants
used by indigenous people in and around Dirre Sheikh Hussein herit-
age site of South-eastern Ethiopia. J Ethnopharmacol. 2018;220:87-93.
https://doi.org/10.1016/j.jep.2018.03.033.

. Giday M, Teklehaymanot T, Animut A, Mekonnen Y. Medicinal plants of

the Shinasha, Agew-awi and Amhara peoples in northwest Ethiopia. J
Ethnopharmacol. 2007;110:516-25.

Emery MR, Hurley PT. Ethnobiology in the City: Embracing the Urban Eco-
logical Moment. J Ethnobiol. 2016,36:807-19.

Wubetu M, Sintayehu M, Aeta MA, Reta H, Derebe D. Ethnobotany of
medicinal plants used to treat various mental ilinesses in ethiopia : a
systematic review ethnobotany of medicinal plants used to treat various
mental illnesses in Ethiopia : a systematic review. Pelagia Res Libr Asian J
Plant Sci Res. 2018;8:9-33.

Woldeab B, Regassa R, Alemu T, Megersa M. Medicinal plants used for
treatment of diarrhoeal related diseases in Ethiopia. Hindawi Evidence-
Based Complement Altern Med. 2018. https://doi.org/10.1155/2018/
4630371.

Tuasha N, Petros B, Asfaw Z. Plants used as anticancer agents in the Ethio-
pian traditional medical practices: a systematic review. Evidence-based
Complement Altern Med. 2018;2018:28.

Tefera BN, Kim YD. Ethnobotanical study of medicinal plants in the
Hawassa Zuria District, Sidama zone. Southern Ethiopia J Ethnobiol
Ethnomed. 2019;15:1-21.

Kindu M, Schneider T, Teketay D, Knoke T. Land use/land cover change
analysis using object-based classification approach in Munessa-
Shashemene landscape of the ethiopian highlands. Remote Sens.
2013;5:2411-35.

Gebretsadik ZM. Watershed degradation and the growing risk of ero-
sion in Hawassa-Zuria District. Southern Ethiopia J Flood Risk Manag.
2014;7:118-27.

Girma T, Lika T, Maru M. Data on spatiotemporal land use land cover
changes in peri-urban West Arsi Zone, Ethiopia: empirical evidences from
Shashemene peri-urban areas. Data Br. 2018;18:747-52. https://doi.org/
10.1016/j.dib.2018.03.082.

Elias E, Seifu W, Tesfaye B, Girmay W. Impact of land use/cover changes
on lake ecosystem of Ethiopia central rift valley. Cogent Food Agric. 2019.
https://doi.org/10.1080/23311932.2019.1595876.

Tadesse T, Tesfaye B, Abera G. Coffee production constraints and opportu-
nities at major growing districts of southern Ethiopia. Cogent Food Agric.
2020. https://doi.org/10.1080/23311932.2020.1741982.

Gezahegn A. Household Food Insecurity in the Sidama Zone of Southern
Ethiopia: Factors , Coping and Adaptation. Sociology and Human

(2023) 19:55

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 12 of 13

Geography . Series of dissertations submitted to the Faculty of Social
Sciences, University of Oslo No. 690 ISSN; 2018.

Mussema R, Kassa B, Alemu D, Shahidur R. Determinants of crop diver-
sification in Ethiopia: evidence from Oromia Region. Ethiop J Agric Sci.
2015;25:65-76.

CSA.The 2007 Population and Housing Census of Ethiopia: Federal Dem-
ocratic Republic of Ethiopia Population Census Commission. 2007;1-125.
Birhane G, Maryo M. Evaluation of Land Use Patterns across Agro-Ecolog-
ical and Slope Classes using GIS and Remote Sensing: The Case of Gedeo
Zone, Southern Ethiopia. Int J Adv Remote Sens GIS. 2015;4:1385-99.
Kinfu E, Bombeck H, Nigussie A, Wegayehu F. Peri-urban Ethiopia : The
Case of Hawassa City. 2019;7:71-95.

Gedecho EK. Urban Tourism Potential of Hawassa City. Ethiopia Am J Tour
Res. 2015;4:25-36.

JegoraT, Asfaw Z, Anjulo A. Woody species diversity and management in
homegarden agroforestry: the case of Shashemene District Ethiopia. Int J
For Res. 2019;2019:1-6.

Debela MC, Muhye HK. Water supply and demand scenario of Dilla Town,
Southern Ethiopia. Int J Water Resour Environ Eng. 2017;9:270-6.

Tongco MDC. Purposive Sampling as a Tool for Informant Selection. 2007;
5:147-58. Available from: www.ethnobotanyjournal.org/vol5/i1547-3465-
05-147.pdf

Espinosa MM, Bieski IGC. Probability sampling design in ethnobotanical
surveys of medicinal plants. Brazilian J Pharmacogn. 2012;22:1362-7.
Alexiades MN. collecting ethnobotanical data: an introduction to basic
concepts and techniques. Adv Econ Bot. 1996;10:53-94.

Creswell JW, Plano Clark VL. Designing and Conducting MIXED METHODS
RESEARCH [Internet]. Third Edit. SAGA Publication, Inc,; 2018. Available
from: http://Iccnloc.gov/2017037536

Gollin LX, McMillen H, Wilcox B. Participant-observation and pile sorting:
methods for eliciting local understandings and valuations of plants as a
first step towards informed community participation in environment and
health initiatives in Hawai'i. Appl Environ Educ Commun. 2004;3:259-67.
Martin GJ. Ethnobotany: A Methods manual. Ethnobot. methods Man.
Royal Botanic Gardens Kew.; 1995.

Balick MK, Cox PA. Plants, People, and Culture The sciences of Ethno-
botany Selected guideline for ethnobotanical research. Taylor and Francis
Group; 1996.

Tesemma AB. Useful trees and shrubs of Ethiopia: identification, propaga-
tion and managment for agricultral and pastoral communities. 1993.
Fichtl R, Adi A.HONEYBEE FLORA OF ETHIOPI. Sue Edwards EK, editor. In
cooperation between the German Development Service (DED) and the
Ministry of Agriculture - Livestock & Fishery Resources Main Department,
Addis Ababa, Ethiopia; 1994.

Edwards S. Flora of Ethiopia Volume 3 Pittosporaceae to Araliaceae. 1995
Lock M, Edwards S, Tadesse M, Demissew S, Hedberg IDS et al. Flora of
Ethiopia and Eritraea Volume 2 Part 2. Canellaceae to Euphorbiaceae.
Kew Bull. 1998

Awas T. Endemic plants of Ethiopia : preliminary working list to con-
tribute to National plant conservation target. Inst Biodivers Conserv.
2006;14:1-14.

Cory A, Whitney MC. Package ' ethnobotanyR ! 2022;

Prance GT, Balee W, Boom BM, Carneiro RL. Quantitative ethnobotany and
the case for conservation in ammonia. Conserv Biol. 1987;1:296-310.
Reyes-Garcia V, Vadez V, Tanner S, McDade T, Huanca T, Leonard WR.
Evaluating indices of traditional ecological knowledge: A methodological
contribution. J Ethnobiol Ethnomed. 2006;2:1-9.

Kufer J, Heinrich M, Forther H, Poll E. Historical and modern medicinal
plant uses — the example of the Chiorti’ Maya and Ladinos in Eastern
Guatemala. J Pharm Pharmacol. 2010;57:1127-52.

Song MJ, Kim H, Heldenbrand B, Jeon J, Lee S. Ethnopharmacological
survey of medicinal plants in Jeju Island. Korea J Ethnobiol Ethnomed.
2013;9:1-8.

Bano A, Mushtaq A, Taibi BH, Saboor A, Shazia S, Zafar M, et al. Quantita-
tive ethnomedicinal study of plants used in the skardu valley at high
altitude of Karakoram-Himalayan range. Pakistan J Ethnobiol Ethnomed.
2014;10:1-17.

Rahman IU, Hart R, Afzal A, Igbal Z, ljaz F, AbdAllah EF, et al. A new ethno-
biological similarity index for the evaluation of novel use reports. Appl
Ecol Environ Res. 2019;17:2765-77.


https://doi.org/10.1186/s41182-022-00438-z
http://www.endashaw.com
https://doi.org/10.1016/j.jep.2018.03.033
https://doi.org/10.1155/2018/4630371
https://doi.org/10.1155/2018/4630371
https://doi.org/10.1016/j.dib.2018.03.082
https://doi.org/10.1016/j.dib.2018.03.082
https://doi.org/10.1080/23311932.2019.1595876
https://doi.org/10.1080/23311932.2020.1741982
http://www.ethnobotanyjournal.org/vol5/i1547-3465-05-147.pdf
http://www.ethnobotanyjournal.org/vol5/i1547-3465-05-147.pdf
http://lccn.loc.gov/2017037536

Tamene et al. Journal of Ethnobiology and Ethnomedicine

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Regassa R, Bekele T, Megersa M. Ethnobotonical study of traditional
medicinal plants used to treat human ailments by halaba people, south-
ern Ethiopia. J Med Plants Stud NAAS Rat JMPS. 2017;36:36-47.

Tadeyos M, Wendawek A. An ethno-botanical study of medicinal plants
in Dilla Zuria Woreda of Gedo Zone Southern Ethiopia. Glob J Ecol.
2022;7:001-12.

Mekuria T, Abduro H. Ethnobotanical Study on Medicinal Plants Used By
Local Communities in Shashemene District, West Arsi Zone of Oromia
Region Ethiopia. Asian J Plant Soil Sci. 2022;7:158-70.

Ishtiag M, Mahmood A, Magbool M. Indigenous knowledge of medici-
nal plants from Sudhanoti district (AJK) Pakistan. J Ethnopharmacol.
2015;168:201-7.

Tugume P, Kakudidi EK, Buyinza M, Namaalwa J, Kamatenesi M, Mucun-
guzi P, et al. Ethnobotanical survey of medicinal plant species used by
communities around Mabira Central Forest Reserve Uganda. J Ethnobiol
Ethnomed. 2016;12:1-28. https://doi.org/10.1186/513002-015-0077-4.
Wiryono, Wanandi Y, llahi AK, Deselina, Senoaji G, Siswahyono. The local
knowledge of the plant names and uses by Semende tribe people in
Kaur district Bengkulu province Indonesia. Biodiversitas. 2019,20:754-61.
Al-robai SA, Ahmed AAE, Mohamed HA, Ahmed AA, Zabin SA, Alghamdi
AAA. Qualitative and quantitative ethnobotanical survey in Al Baha
Province Southwestern Saudi Arabia. J Divers. 2022;14:1-26.

Farugue MO, Feng G, Khan MNA, Barlow JW, Ankhi UR, Hu S, et al.
Quialitative and quantitative ethnobotanical study of the Pangkhua com-
munity in Bilaichari Upazilla, Rangamati District. Bangladesh J Ethnobiol
Ethnomed. 2019;15(1):1-29.

Ojha SN, Tiwari D, Anand A, Sundriyal RC. Ethnomedicinal knowledge of
a marginal hill community of Central Himalaya: Diversity, usage pattern,
and conservation concerns. J Ethnobiol Ethnomed. 2020;16:1-21.

Agize M, Asfaw Z, Nemomissa S, Gebre T. Ethnobotany of traditional
medicinal plants and associated indigenous knowledge in Dawuro Zone
of Southwestern Ethiopia. J Ethnobiol Ethnomed. 2022;18:1-21. https://
doi.org/10.1186/513002-022-00546-4.

Amjad MS, Ahmad |, Khan SU, Chaudhari SK, Malik NZ, Shaheen H, et al.
Descriptive study of plant resources in the context of the ethnomedicinal
relevance of indigenous flora : A case study from Toli Peer National Park ,
Azad Jammu and Kashmir ,. 2017.

Karpinski TM. Essential oils of lamiaceae family plants as antifungals.
Biomolecules. 2020;10(1):103.

Renan L, Ferreira OO, Cruz JN, De JC, Franco P, Cascaes MM, et al. Lami-
aceae Essential Oils, Phytochemical Profile, Antioxidant, and Biological
Activities. Hindawi Evidence-Based Complement Altern Med. 2021.
https://doi.org/10.1155/2021/6748052.

Sharma M, Sharma M, Bithel N, Sharma M. Ethnobotany, phytochemistry,
pharmacology and nutritional potential of medicinal plants from aster-
aceae family. J Mt Res. 2022;17(2):67-83.

Yemane B, Andebrhan M, Reddy KS. Traditional medicinal plants used by
tigrigna ethnic group in central region of Eritrea. IOSR J Pharm Biol Sci.
2017;12:40-6.

Ishtiag M, Magbool M, Ajaib M, Ahmed M, Hussain I, Khanam H, et al.
Ethnomedicinal and folklore inventory of wild plants used by rural com-
munities of valley Samahni, District Bhimber Azad Jammu and Kashmir.
Pakistan PLoS One. 2021. https://doi.org/10.1371/journal.pone.0243151.
Eshete MA, Molla EL. Cultural significance of medicinal plants in healing
human ailments among Guji semi-pastoralist people Suro Barguda
District Ethiopia. J Ethnobiol Ethnomed. 2021;17:1-18. https://doi.org/10.
1186/513002-021-00487-4.

Aziz MA, Abbasi AM, Ullah Z, Pieroni A. Shared but threatened: The
heritage of wild food plant gathering among different linguistic and
religious groups in the Ishkoman and Yasin Valleys North Pakistan. Foods.
2020,9(5):601.

Haqg SM, Yagoob U, Calixto ES, Rahman IU, Hashem A, Abdallah EF, et al.
Plant resources utilization among different ethnic groups of Ladakh in
trans-Himalayan region. Biology (Basel). 2021;10(9):827.

Quave CL, Pieroni A. A reservoir of ethnobotanical knowledge informs
resilient food security and health strategies in the Balkans. Nat Plants.
2015;1:1-6.

Saynes-Vasquez A, Vibrans H, Vergara-Silva F, Caballero J. Intracultural
differences in local botanical knowledge and knowledge loss among the
Mexican Isthmus Zapotecs. PLoS ONE. 2016;11:1-19.

(2023) 19:55

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Page 13 of 13

Kujawska M, Hilgert NI, Keller HA, Gil G. Medicinal plant diversity and
inter-cultural interactions between indigenous guarani, criollos and pol-
ish migrants in the subtropics of Argentina. PLoS ONE. 2017;12:1-21.
Wali R, Rahman K, Raja NI, Qureshi R, Bussmann RW, Mashwani ZUR. A
quantitative medicobotanical expedition of fairy meadows national park,
diamir, gilgit baltistan. Pakistan Ethnobot Res Appl. 2019;18:1-30.
Kunwar RM, Fadiman M, Cameron M, Bussmann RW, Thapa-Magar KB,
Rimal B, et al. Cross-cultural comparison of plant use knowledge in
Baitadi and Darchula districts Nepal Himalaya. J Ethnobiol Ethnomed.
2018;14:1-17.

Camara-Leret R, Bascompte J. Language extinction triggers the

loss of unique medicinal knowledge. Proc Natl Acad Sci U S A.
2021;118(24):e2103683118.

Abbasi AM, Khan MA, Shah MH, Shah MM, Pervez A, Ahmad M. Ethno-
botanical appraisal and cultural values of medicinally important wild
edible vegetables of Lesser Himalayas-Pakistan. J Ethnobiol Ethnomed.
2013;9:1-13.

Zenderland J, Hart R, Bussmann RW, Paniagua Zambrana NY, Sikharulidze
S, Kikvidze Z, et al. The use of “use value”: quantifying importance in
ethnobotany. Econ Bot. 2019;73:293-303.

Islam MK, Saha S, Mahmud I, Mohamad K, Awang K, Jamal Uddin S,

et al. An ethnobotanical study of medicinal plants used by tribal and
native people of Madhupur forest area Bangladesh. J Ethnopharmacol.
2014;151:921-30.

Amjad MS, Zahoor U, Bussmann RW, Altaf M. Ethnobotanical-survey-
of-the-medicinal-flora-of-Harighal-Azad-Jammu-Kashmir-Pakistan-
Journal-of-Ethnobiology-and-Ethnomedicine. J Ethnobiol Ethnomed.
2020;16:1-28.

Cordero CS, Meve U, Alejandro GJD. Ethnobotanical Documentation of
Medicinal Plants Used by the Indigenous Panay Bukidnon in Lambunao,
lloilo. Philippines Front Pharmacol. 2022;12:790567.

Pandey A, Tripathi YC. Ethnobotany and Its Relevance in Contemporary
Research Ethnobotany and its relevance in contemporary research. 2017;
Qian-Qian Mao 1, Xiao-Yu Xu 1, Shi-Yu Cao 1, Ren-You Gan 2 and H-BL

1 Bioactive Compounds and Bioactivities of Ginger (Zingiber o ffi cinale
Roscoe). Foods. 2019; 8 (185):1-21.

Awan UA, Ali S, Shahnawaz AM, Shafique |, Zafar A. Clinically important
bacterial pathogens, their phytochemical and FT-IR Biological activities
of Allium sativum and Zingiber officinale extracts on clinically important
bacterial pathogens, their phytochemical and FT-IR spectroscopic analy-
sis. Pak J Pharm Sci. 2017;30(3):729-45.

Bayisa YM, Bullo TA. Heliyon Optimization and characterization of oil
extracted from Croton macrostachyus seed for antimicrobial activity
using experimental analysis of variance. Heliyon. 2021;7:e08095. https://
doi.org/10.1016/}.heliyon.2021.e08095.

Lee YMHLS. Inhibitory effects of three monoterpenes from ginger essen-
tial oil on growth and aflatoxin production of Aspergillus flavus and their
gene regulation in aflatoxin biosynthesis. Appl Biol Chem. 2018;61:243—
50. https://doi.org/10.1007/513765-018-0352-x.

Nigussie D, Davey G, Tufa TB, Brewster M, Legesse BA, Fekadu A, et al.
Antibacterial and antifungal activities of ethiopian medicinal plants : a
systematic review. Front pharmacol. 2021;12:1-17.

Giday M, Asfaw Z, Woldu Z, Teklehaymanot T. Medicinal plant knowledge
of the Bench ethnic group of Ethiopia: An ethnobotanical investigation. J
Ethnobiol Ethnomed. 2009;5(1):1-10.

Lulekal E, Asfaw Z, Kelbessa E, Van Damme P. Ethnomedicinal study of
plants used for human ailments in Ankober District, North Shewa Zone,
Amhara Region Ethiopia. J Ethnobiol Ethnomed. 2013;9:1-13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1186/s13002-015-0077-4
https://doi.org/10.1186/s13002-022-00546-4
https://doi.org/10.1186/s13002-022-00546-4
https://doi.org/10.1155/2021/6748052
https://doi.org/10.1371/journal.pone.0243151
https://doi.org/10.1186/s13002-021-00487-4
https://doi.org/10.1186/s13002-021-00487-4
https://doi.org/10.1016/j.heliyon.2021.e08095
https://doi.org/10.1016/j.heliyon.2021.e08095
https://doi.org/10.1007/s13765-018-0352-x

	Ethnobotanical study on medicinal plant knowledge among three ethnic groups in peri-urban areas of south-central Ethiopia
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study areas and ethnographic information
	Informant selection
	Ethnobotanical data collection
	Ethnobotanical data analysis
	Analysis of overlap for cited plant species
	Rahman similarity index (RSI)

	7The use report (UR)
	Number of uses (NU)
	Cultural importance index (CI)
	Relative frequency of citation (RFC)
	Cultural value index (CV)
	Relative importance index (RI)


	Results
	Sociodemographic features of informants
	Medicinal plant composition and distributions
	Ethnobotanical knowledge distribution between ethnic groups
	Cultural importance and comparisons of medicinal plants

	Discussion
	Medicinal plant resources of the studied ethnic groups
	Cross-cultural analysis of ethnobotanical knowledge
	Comparing different indices of ethnomedicine in healing human ailments
	Public health and the marketability of medicinal plants in the study areas and beyond

	Conclusion
	Anchor 32
	Acknowledgements
	References


