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Abstract

Background Wild edible plants (WEPs) are usually considered to constitute all plant resources that are neither cul-
tivated nor domesticated but are used as nutritional supplements by local people. WEPs play a vital role in ensuring
food and livelihood security for countless families and communities around the world. The objective of the study
was to assess and document wild edible plants used by communities in the Arsi Robe district as food.

Methods Semi-structured interviews, market surveys, and guided field walks were employed as data collection tools.
The data were analyzed using preference ranking, direct matrix ranking, and Jaccard'’s similarity index.

Results The present study revealed various types of wild edible plants consumed by local communities in the Arsi
Robe district of the East Arsi Zone. This could be justified by the documentation of 36 different wild edible plants

in the study area. These WEPs belong to 31 genera and 25 families. Most of the growth forms of the edible wild
plants in the district were shrubs (16, 44.44%) and trees (14, 38.88%). Amaranthus caudatus and Bridelia micrantha

are the most preferred WEPs in the study area. The finding of the study also revealed that Lepidotrichilia volkensii

and Premna schimperi are among the novel WEPs that had not before been documented as food items in other areas.
Olea europaea subsp. cuspidata, Ficus sycomorus, Cordia africana, and Ficus sur are species with multiple uses. Agricul-
tural expansion, charcoal production, the construction of different materials, making agricultural tools, deforestation,
and other factors were the top prioritized threats affecting the abundance and diversity of wild edible plants.

Conclusion Along with the sustainable utilization and conservation of the existing WEPs of the study district, priority
should be given to the urgent collection, domestication, and cultivation of multiuse wild edible plant species such
as Olea europaea subsp. cuspidata, Ficus sycomorus, Cordia africana, and Ficus sur in the study area.
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Introduction

Wild edible plants refer to plant species that are har-
vested from their natural habitats rather than being
cultivated by humans on farms. The documentation of
ethnobotanical information on WEPs is important from
a scientific point of view, especially in the present day and
in the age of rapidly changing societies, declining plant
diversity, and the loss of traditional knowledge about the
uses of these wild plants [1]. Without a question, WEPs
have been valuable additions to a diet that is well-bal-
anced, but global consumption has been declining and is
currently at an all-time low [2]. Reduced consumption of
WEPs leads to an unhealthy and unbalanced diet, which
has been connected to a number of diseases and health
issues as well as higher death rates, all of which can have
an impact on the economy of a country [2].

There is a long tradition of using wild edible plants for
nutrition in Africa. Different ethnobotanical studies in
Africa have indicated that WEPs are an essential compo-
nent of many diets. A study conducted in Kenya revealed
that 73 WEPs are used by local communities in Turkana
County [3]. One hundred WEPs were documented in
the Teso-Karamoja region of Uganda [4]. Ethnobotani-
cal studies conducted in the region also indicated that
all sampled communities do not practice the consump-
tion of WEPs, although extremely high levels of severe
food insecurity are observed [3]. This could be due to the
diminishing knowledge of WEPs, seasonal availability,
and/or lack of awareness [5].

Throughout human history, communities around the
world have used approximately 7000 WEPs as food [6].
Gathering and consuming edible wild plants is an exam-
ple of a cultural activity that is still practiced worldwide
and is crucial to food security [7, 8]. In Ethiopia, 413
WEPs belonging to 224 genera and 77 families were iden-
tified and documented in a review by Lulekal et al. [9].
In Ethiopia, these WEPS are used during both abun-
dance and scarcity periods [10]. Approximately 70% of
the WEPs observed in the lower river valley of the Omo
zone are consumed during periods of severe food dep-
rivation and famine [10]. In addition to being directly
used for snacks and/or side dishes [10], the WEPs offer
an opportunity for trade, which, with the right support
from extension services [11] and an all-around support-
ive environment, can result in increased income and
improved livelihoods [12].

However, for various socioeconomic reasons, indig-
enous populations underuse and/or disregard many of
these plants [13]. Additionally, WEPs are underappre-
ciated by various indigenous groups because in some
Ethiopian communities, they are regarded as foods of
the poor [14-16] and the information associated with
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them is passed down orally [17]. The diversity of WEPs
was reported to gradually decrease due to agricultural
expansion, overexploitation of fuel wood collection,
and overgrazing [17-19]. The loss of these WEPs could
risk the food security [20]. Furthermore, ethnobotani-
cal knowledge and related indigenous knowledge are
fast vanishing; thus, future WEPs nutritional analyses
and use recommendations should document and dis-
seminate this knowledge [12].

Numerous ethnobotanical studies have been carried
out in Ethiopia, with a primary focus on evaluating
the medical benefits of these plants. As a result, most
ethnobotanical studies have not considered how vari-
ous Ethiopian communities use wild plants for food.
Of the few studies on edible wild plants, Ashagrie et al.
[21] reported that Burji communities consume 46 wild
plants, and 88 wild edible plants were identified in a
related study by Dejene et al. [22] that was carried out
in several regions of Ethiopia. Recently, 43, 54, 59, and
64 WEPs were recorded in the Ensaro, Dibatie, Raya,
and Soro, districts, respectively [18, 19, 23, 24]. More
recently, Fassil et al. [12] documented 39 WEPs used by
Awi Agaw communities.

Despite the widespread availability and use of WEPs
in Ethiopia, nutritional analysis, domestication, and
conservation measures are scarce [9, 25]. This is dem-
onstrated by the fact that many species are harvested
from wild resources, with minimal attention given to
cultivation and conservation [25].

Given their nutritional, medical, economic, and other
benefits, as well as the threat they face today, WEPs
in Ethiopia still require documentation and further
research, even if certain studies have attempted to doc-
ument these plant species in various areas. For the con-
servation and use of WEPs in their surroundings, the
rural inhabitants of the Arsi Robe district rely in part
on their traditional knowledge. The study district is
well known for the diversity of WEPs and the cultural
diversity of WEP uses. Although WEPs are widely avail-
able and used in the district, thus far, there has been no
research on the ethnobotany of WEPs or the knowledge
associated with them that has been documented. Fur-
thermore, for future conservation and sustainable use
of WEPs in the area, the site-specific identification, and
preferences of the local WEP communities, the investi-
gation of potential and serious threats of WEPs in the
district have not yet been documented. Thus, the objec-
tives of the current study were to (1) identify and docu-
ment WEPs used in the Arsi Robe district, (2) assess
the threats that currently exist to the WEPs of the study
area, and (3) assess the most preferred and widely used
WEPs in the Arsi Robe district, which may serve as a
basis for conservation and nutritional analysis.
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Materials and methods

Description of the study area

The Arsi Robe district is one of the 180 districts found
in the Oromia Regional State in the Arsi Zone. The Arsi
Robe district has an area of 1275 km? (127,500 hectares).
The district is bordered to the south by the Wabe She-
belle River, which separates it from the Gasera district
of the Bale Zone, to the southwest by the Shirka district,
to the west by the Tena district, to the north by the Sude
and Dikisis districts, to the northeast by the Amigna
district, and to the east by the Bale Gesgar district. It is
located approximately 225 km southeast of Addis Ababa
and 98.1 km east of Asella, the capital of the eastern Arsi
zone (Fig. 1).

Climate

There are two main rainy seasons in the Robe district.
These are ganna, the biggest rainy season, and arfaasaa,
the little rainy season. The rainy season, during which
almost 65% of the total amount of rainfall in the Robe
district falls, begins in June and ends in September. The
brief rainy season, which constitutes 35% of the total
rainfall in the Robe district catchment, begins in March
and ends in May.
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In the Arsi Robe district, three main agroclimatic zones
range from warm to cool thermal zones. Consequently,
the district has 85% Baddaa or highland, 10% Badda-
daree or midland, and 5% Gammoojjii or lowland climatic
zones. The mean annual temperature is 16 °C, while the
mean annual rainfall in the area is 1435 mm (Fig. 2).

Topography

The topography of the district is not uniform. The topo-
graphic features of the study area are mostly ragged and
undulating, representing approximately 40% and 60%,
respectively, of the total area of flat plains. The altitude of
the study area ranges from 1200 m above sea level around
Wabe Gorge Valley to 4000 m above sea level on Shato
Mountain.

Vegetation of the district

The Arsi Robe district is rich in natural resources and
natural vegetation that are a direct reflection of the cli-
mate of the town and the district. The district has differ-
ent forests and grass types, broad-leaved plant species,
and Eucalyptus (Baargamoo) trees. There are various
indigenous tree species in the Robe district, such as
Waleenaa (Erythrina brucei), Bakkanniisa (Croton mac-
rostachys), Gaattiraa habashaa (Juniperus procera),
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Fig. 2 Climadiagram of the Arsi Robe district from 2003 to 2022 (data
source: National Meteorological Agency from 2003 to 2022)

Birbirsa (Afrocarpus falcatus), and Harbuu (Ficus sur).
However, it is essential to note that Eucalyptus tree plan-
tations are predominant in Robe town and its surround-
ings in very large numbers. Most indigenous tree species
have been significantly reduced due to frequent cutting of
forests for crop cultivation, wood for the manufacture of
charcoal, and for the building of houses and fences. This
large amount of clearing and burning of trees has led to
severe soil erosion and environmental degradation [26].

Population

Oromos are the predominant ethnic group that lives in
the Arsi Robe district. According to the report of the
Central Statistical Agency [27], the total population of
the Arsi Robe district is 250,495, of which 124,805 are
females and 125,690 are males. Afan Oromo is the pre-
dominant spoken language in the district.
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Study sites and informant selection techniques

Study sites and informants were selected based on infor-
mation collected from the Arsi Robe district administra-
tion office, the health office, the agricultural office, and
other people in the study area through a reconnaissance
survey before data collection. Of the 34 total Kebeles in
the district, six Kebeles—Sebiro Chefe, Jawi Sire, Jena
Gedemsa, Sedika Burka, Indato Weltae, and Qilisa Dem-
bel—were sampled using purposive sampling techniques
so that all agroecological conditions were met to ensure
the availability of wild edible plants in the respective
agroecosystems.

A total of 387 informants were selected (80 from Jawi
Sire, 104 from Sebito Chefe, 62 from Sedika Burka, 56
from Jena Gedemsa, 43 from Indeto Weltae, and 42 from
Qilisa Dembel). Of the total informants, 248 were men
and 139 were women (Table 1). Of these, 377 informants
were randomly selected, while 10 key informants were
selected purposefully based on recommendations from
local people.

Ethnobotanical data collection

Ethnobotanical data were collected from February 2023
to May 2023. The data were compiled through semi-
structured interviews during guided field walks (Fig. 3)
and group discussions. The interviews used a semi-struc-
tured checklist of topics, which was prepared in English
and translated into the Afaan Oromoo. The interviews
covered the following main components: (a) personal
data of the informants, e.g., name, address, age, gender,
and literacy status; (b) respondent knowledge of local
names of the plants and parts used and the conditions of
the plant parts used (fresh/dried); and (c) the uses of wild
edible plants other than food. Photographic records were
also taken in the field to capture field sites, plants, and
other useful information, such as preparation methods
and storage methods.

Table 1 Populations, number of households (HHs) and sample sizes per Kebele

List of selected Population No of house Sample sizes Gender Altitude (masl) Ecology Language Ethnicity
Kebele sizes holds O EEE—
Male Female

Jawi Sire 13,406 2465 80 45 35 2730 Highland Afan Oromo, QOromo, Amhara
Amharic

Sebiro Chefe 16,389 3224 104 67 37 2525 Highland Afan Oromo Oromo

Sedika Burka 10417 1921 62 42 20 2430 Midland  Afan Oromo Oromo

Jena Gedemsa 9386 1739 56 30 26 2371 Midland  Afan Oromo, Oromo, Silte
Siltinya

Indeto Weltae 7101 1315 43 33 10 1242 Lowland  Afan Oromo, Oromo, Gurage
Guraginya

Kilisa Dembel 6714 1290 42 31 11 1101 Lowland  Afan Oromo Oromo

Total 63,413 11,954 387 387
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Fig. 3 Wild habitat where edible plants were collected with the local
guide

All semi-structured interviews were followed by guided
walks-in-the-forest, which allowed us to collect and iden-
tify traditionally used wild edible plants. During these
guided field walks that were guided by informants, all
relevant data, including the vernacular names of plants,
habits, and parts used, were collected. Additionally, focus
group discussions were conducted in each sampled Kebe-
les with key informants.

Market surveys

Three markets were selected from the district. These
markets are found in Robe Didea town, Sedika town, and
Endeto town. A market survey was conducted to record
the names of wild edible plants within costs and other
aspects of the edible parts being sold. Direct observations
in the market and interviews on the aspects of wild plant
products were conducted to identify wild edibles sold on
the market following the methods described by [28] and
[29]. The survey was carried out to assess the variety and
amount of wild edible plants supplied from the area and
to record information that wild edibles are marketable
for the use of remedies or for any other use.

Collection and identification of wild edible plants
The reported WEPs were collected from natural vegeta-
tion during the field walks. Preliminary identification was
done at the field. Moreover, we also recorded the local
names of the plant species to aid the identification using
Flora of Ethiopia and Eritrea [30, 31] and validated using
databases such as IPNI [32] and POWO [33]. Finally,
all the identified specimens were collected, processed,
and stored in the mini herbarium of Madda Walabu
University.

The ethnobotanical data collected through interviews
and FGDs were analyzed through descriptive statistics
such as frequency and percentages using Excel spread
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sheets. The results are presented in tables and figures.
In addition, preference ranking, direct matrix ranking,
priority ranking, and Jaccard similarity coefficient were
employed to analyze ethnobotanical data.

Preference ranking

Preference ranking of the WEPs was performed following
Martin [28] and Cotton [34]. In the preference ranking
process, the values (1-10) were given by ten key inform-
ants, each value was summed, and the average was taken
to determine the preference of one over the other. For the
preference ranking exercise, informants were given the
eight most preferred wild edible plants based on their
taste and ranked according to their sweetness. The wild
edible plant that was believed to have the sweetest fruit
was given the highest value of 10, and the plant with the
least sweetest fruit was given a value of 1. Preference
classification was determined based on the total score of
each species. The total rank of preferences was obtained
by adding the number given by each informant.

Direct matrix ranking

In addition to food, local people have used edible wild
plants for a variety of other purposes, such as fuel wood,
fences, house construction, medicine, farm imple-
ments, and furniture. The seven use values recorded
for six different plant species were totaled and ranked.
Direct matrix classification was performed to compare
the multipurpose properties of wild edible plants com-
monly reported by informants following Cotton [34].
Based on the relative benefits obtained from each plant,
eight multipurpose (multiuse) WEP species were listed
among the total number of wild edible plants and seven
use diversities of these plants. The purpose is to assess
their relative importance to local people and the extent of
existing threats related to their use values. Based on the
service categories, 10 KIs were asked to assign use val-
ues for each attribute. The list of these attributes included
medicinal, fuel wood (firewood and charcoal), construc-
tion, farm and household tools, feed, live shade, hon-
eybee forage, and soil and water conservation. The use
values (0-5) are given. Ten key informants were chosen
to assign use values to each attribute (4=best, 3=very
good, 2=good, 1=less, 0=none). The average use values
given for each multipurpose species in each use category
by each KI were recorded, and the values were summed
for each species and ranked.

Priority ranking

Ten KlIs also ranked as the priority of the main recorded
threat factors to these plants based on their degree of
destruction. Values of 1-17 were given; all values given
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by each KI were summed to report the most concerning
factor.

Jaccard similarity coefficient

The Jaccard similarity index (JSC) was used to calculate
the degree of similarity and difference in composition
[35] of the WEPS among the Kebeles in Arsi Robe and
with WEPs documented from other different study areas
or districts. The Jaccard similarity index was calculated as
follows.

JSC=c/(a+b+c)

where

JSC =Jaccard’s similarity coefficient.

¢ is the number of species shared by or common to any
pair compared in the Kebeles and Arsi Robe district and
other districts, and b and c are the numbers of WEPS
reported solely in one of the compared groups (b for one
group and c for the other).

Results

Sociodemographic characteristics of the informants

A total of 387 informants were selected for the study,
and all informants willingly participated in the study,
resulting in a response rate of 100%. Among the selected
informants, 248 (64%) were men, and 139 (36%) were
women (Table 2). Most of the informants were aged 31
to 40 years (114, 29.46%), followed by those aged 20 to
30 years (95, 24.55%). In terms of ethnicity, Oromo (344,
89%) was the highest ethnic group, while other ethnic
groups (43, 11%) accompanied the other ones. Regarding
marital status, the majority (312, 80.50%) of the inform-
ants were married, followed by single individuals (37,
9.50%). In terms of religion, Muslims made up the major-
ity (190, 49.00%), followed by Orthodox (143, 37%). In
terms of educational status, 64 (16.50%) of the inform-
ants had no formal education, while 252 (65%) had a pri-
mary level of education (Table 2).

Wild edible plants (WEPs) of the district

Thirty-six wild edible plants used by communities in
the Arsi Robe district were documented. The WEPs col-
lected belonged to 31 genera and 24 families. Rosaceae
and Anacardiaceae were represented by four and three
species, respectively. Potentilla spp. Deolf, Rubus apeta-
lus Poir, Rubus steudneri Schweinf, and Rosa abbyssinica
Lindl. are plant species belonging to the Rosaceae fam-
ily, while Anacardiaceae, represented by Lannea rivae
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Table 2 Sociodemographic features of the informants

Item Categories Frequency Percentage
Gender Male 248 64.00
Female 139 36.00
Total 387 100.00
Age 20-30 years 95 24.55
31-40 years 114 29.46
41-50 years 73 18.86
51-60 years 60 15.50
=61 years 45 11.63
Total 387 100.00
Ethnicity Oromo 344 89.00
Amhara 39 10.00
Gurage 2 0.50
Silte 2 0.50
Total 387 100.00
Religion Orthodox 143 37.00
Muslim 190 49.00
Protestant 45 11.63
Others 10 2.60
Total 387 100.00
Marital status Married 312 80.60
Single 37 9.60
Divorced 27 7.00
Total 387 100.00
Educational status  No formal education 64 16.50
Elementary 252 65.00
High school 29 7.50
Diploma 23 6.00
Degree 15 4.00
Master Degree 4 1.00
Total 387 100.00
Occupation Employed 232 60.00
Merchant 45 11.63
Farmers 41 10.60
Daily laborers 52 1344
Others 17 440
Total 387 100.00
Residency years Since birth 240 62.00
For last 20 years 108 28.00
For last 10 years 31 8.00
For less than 10 years 8 2.00
Total 387 100.00

(Chiov.) Sac, Searsia natalensis (Bernh. exKrauss) F.A.
Barkley, and Sclerocarya birrea (A.Rich.) Hoechst. The
other families were represented by one or two species
each.
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Numberof edible plants
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Fig. 4 Growth form of wild edible plants consumed in the Arsi Robe
district
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Fig.5 Plant parts used for food in the Arsi Robe district

Habit or growth form of WEPs
Among the collected plant species, most were shrubs
(16, 44.44%), followed by trees (14, 38.88%) (Fig. 4).

Edible parts

The local people in the study area consume different parts
of wild plants. Most plants consumed are ripe or cooked.
The majority of plants (29, 78.4%) consumed uncooked
fresh ripe fruits (Fig. 5), followed by eating leaves in
cooked or raw form (5, 13.5%), as indicated in Fig. 5. The
result also revealed that herbs were mostly consumed for
their leaves, whereas trees and shrubs were the main con-
tributors of fruits. For instance, Cordia africana, Ficus
sycomorus, Mimusops kummel, and Opuntia ficus-indica
fruits were widely consumed in the study area (Fig. 6).

Main collectors and consumers of WEPs in the district

Children or shepherds (178, 45.99%) and women (113,
29.20%) were the main gatherers, followed by other
members of the household (57, 14.73%) and men (26,
6.72%). The majority (307, 79.33%) reported that WEPs
were consumed by all household members. In terms of
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consumption mode, 31 species were consumed raw or
without further processing, three were consumed cooked
and two species were consumed either raw or cooked.
Children in the study area mostly consume raw fruits
of Embelia schimperi. Similarly, fruits of Opuntia ficus-
indica, Syzygium guineense subsp. Guineense, and Mimu-
sops kummel widely consumed by communities of the
study area. In the study area, the cooked leaves of Urtica
simensis (Doobbii) are widely consumed by communities
of the Arsi Robe district. The entire task of gathering, pre-
paring, and serving meals made with U. simensis to the
family falls on women and girls. Because the leaves are
stinging, hands covered by protector and harvested with
a knife. After collection, the leaves crushed using any
material to prevent the burning sensation of the leaves.
The leaves can then be crushed by hand and boiled for
approximately twenty-five minutes. When boiled the
leaves have to be grid one more time to become smooth.
Then, the smooth sauce will be mixed in cold water and
boiled for about 40 min followed by adding barley pow-
der and then the cooled sauce is served with injera. Injera
is a traditional dish in some parts of Ethiopia which is
made up of Eragrostis tef.

Seasons for harvesting WEPs

The key informants explained that the time or season
and the frequency of harvesting vary from plant to plant
depending on the availability of WEPs. It varies from
place to place due to ecological and seasonal conditions.
They were more abundant during the main rainy season
(Ganna) from June to August, during the spring sea-
son from September to November, and during autumn
from March to April, while they were less abundant dur-
ing the dry season (winter) from December to February
(Table 3).

Consumer perceptions about WEPs

The perceptions and/or attitudes of the communi-
ties and informants toward WEPs were not the same,
as there were different local taboos associated with
the consumption and utilization of WEPs in the Arsi
Robe district. Table 4 presents herein details some of
the connotations of the surveyed informants related
to the consumption and utilization of wild edible plant
species. Most (275, 71.06%) of the indigenous peoples
of the district occasionally consider WEPs to be fam-
ine foods or foods for conditions of starvation, as the
general public consumes most of the WEPs as snacks,
supplements, or refreshment foods. Approximately 284
(73.39%) of the informants reported using WEPs as
supplementary food, while the remaining 103 (26.61%)
reported using WEPs as regular food or as famine
meals. According to the responses of 87 (22.48%) of the
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Fruits of Cordia africana
Fig. 6 Examples of wild edible plants used in the Arsi Robe district

Table 3 Major seasons for harvesting wild edible plants in the Arsi Robe district
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SN Harvesting seasons Frequency Percentage Rank
1 Main rainy season in June to August 10 100 Tst

2 During spring from September to November 10 2nd
3 During winter from December to November 40 4th

4 Autumn from March to April 70 3rd

informants surveyed, the consumption of wild edible
plants carries the connotation of belonging to a lower
stratum of society and is considered an insult due to a
lack of knowledge (Table 4).

Preference ranking

In the preference ranking process, the values (1-10) were
given by ten Kls, each value was summarized, and the
average was taken to determine the preference of one
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over the other. The wild edible plant that was believed to
have the most multiple uses was given the highest value
of 10, and the one with the lowest preference ranking
was determined based on the total score of each species.
The total rank of preferences was obtained by adding the
number given by each informant. Consequently, Ama-
ranthus caudatus, Bridelia micrantha, Capparis tomen-
tosa, and Carisa spinarum were the five WEP species
preferred by the key informants (Table 5).

Direct matrix ranking

Cordia africana, Embelia schimperi, Ficus sur, Ficus
sycomorus, Myrsine africana, Olea europaea subsp.
cuspidata, and Searsia natalensis were the eight most
multi-use wild edible plant species in the Arsi Robe
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district. They are used for various purposes, such as
forage/fodder, medicine, fuel wood (charcoal and fire-
wood), material culture, and miscellaneous uses. Based
on the relative benefits obtained from each plant, seven
multipurpose WEP species out of the total wild edible
plants and nine use diversities of these plants were
listed. The purpose is to assess their relative impor-
tance to the local population. On the basis of the data
collected from the informants, ten multiuse species
were chosen in the Arsi Robe district. These attributes
included medicinal use (MU), fuel wood (FW), con-
struction (C), charcoal production (CP), agricultural
tools (AT), cattle feed (CF), bee forage (BF), shade
(S), and furniture making (FMF). The average use val-
ues given for each multipurpose species in each use

Table 4 Perceptions of local peoples of wild edible plants in the Arsi Robe district

Perception of consumers and communities Frequency Percentage

They consider WEPs as famine food or foods for conditions of starvation 275 71.06

They consider WEPs as supplementary food 284 7339

They consider WEPs as regular meals or foods 103 26.61

They consider the use of WEPs as a sign of underdevelopment and poverty 95 24.55

They consider WEPs as foods consumed by communities belonging to a lower stratum in society 87 2248

Table 5 Preference ranking of WEPs used in the Arsi Robe district

Plant species Key informants (1 to 10) Sum Rank
1 2 3 4 5 6 7 8 9 10

Amaranthus caudatus 9 8 9 9 9 9 9 9 10 9 90 Tst

Bridelia micrantha 7 6 10 7 8 10 10 7 7 10 82 2nd

Capparis tomentosa 8 6 7 8 7 7 7 8 8 7 73 3rd

Carisa spinarum 5 6 6 3 6 6 6 5 5 5 53 4th

Lannea rivae 4 1 4 4 4 1 4 4 4 4 34 5th

Pyrenacantha malvifolia 2 3 3 3 3 3 2 3 2 6 30 6th

Rosa abbyssinica 3 2 2 6 2 2 3 1 1 3 25 8th

Tragia pungens 1 4 2 5 1 4 5 2 3 1 28 7th

Table 6 Direct matrix ranking for multipurpose WEPs in the Arsi Robe district

DMR MU FW C cpP ATs CF BF FMF S Sum Rank

Cordia africana 3 4 5 0 3 1 0 5 0 21 3rd

Embelia schimperi 3 3 2 0 2 1 0 0 0 11 6th

Ficus sur 3 4 4 2 3 1 3 3 4 27 1st

Ficus sycomorus 4 4 4 2 2 1 0 3 0 20 4th

Myrsine africana 4 3 3 0 2 1 0 0 0 13 Sth

Olea europaea subsp.cuspidata 4 3 3 3 4 0 0 4 1 22 2nd

Searsia natalensis 4 4 2 0 0 1 0 0 0 11 6th
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category by each KI were recorded, and the values were
summed for each species and ranked (Table 6).

Marketability of WEPs

The marketability and price of wild edible plants in Arsi
Robe were identified. People collect wild fruits from the
wild and sell them directly to retailers in formal mar-
kets, and people profit by selling them to consumers in
towns at a better price. Mimusops kummel fruits were
found to be sold in the local market of the study area
to support household income. A market survey and an
interaction with business residents in the study area in
local markets showed that the average price of WEP
fruits ranges from 10 birrs to 15 Ethiopian birrs per cup
(Fig. 7).
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Fig. 7 Fruits of M. kummel sold on the market
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Priority ranking of threats to WEPs in the district

A priority ranking of the main recorded threats to wild
edible plants was also performed with 10 KIs based on
their degree of destruction. Values ranging from 0 to 5
were given. Consequently, agricultural expansion, char-
coal production, the construction of different materi-
als, the production of agricultural tools, deforestation,
human settlement, selective harvesting, the removal of
woody plants for different purposes, and overexploitation
were the top nine threats affecting the abundance and
biodiversity of wild edible plants in the district that need
priority consideration (Table 7).

Jaccard's similarity coefficient

The Jaccard similarity coefficient (JSC) was used to cal-
culate the degree of similarity and the difference in com-
position of the WEPS among the six selected Kebeles in
the Arsi Robe district. The Jaccard similarity index for
Jawi Sire and Sebro Chefe was 0.80, and that for Jawi
Sire and Sedika Burka Kebeles was 0.77. When collected
and documented WEPs from the Arsi Robe district were
compared with similar plants documented by other
researchers from other study areas, the Arsi Robe district
had a higher Jaccard similarity index with the Midakegn
district (18.1%), followed by the Ensaro district (16.8),
and the least similarity was observed with the study con-
ducted in the Quara district (6.5%) of northwest Ethiopia
(Table 9).

Table 7 Priority ranking of threats to wild edible plants in the Arsi Robe district

Major threats Key informants (1-10) Sum Rank
1 2 3 4 5 6 7 8 9 10

Agricultural encroachment to fringe land 2 3 3 2 2 3 3 2 3 1 24 12th
Agricultural expansion 4 5 3 5 4 4 5 4 5 4 43 1st
Burning of forests 1 1 3 0 2 2 3 2 1 2 17 14th
Charcoal production 4 4 3 5 4 4 5 4 5 4 42 2nd
Coffee plantation 1 0 2 1 0 2 2 1 0 1 10 15th
Construction of houses 5 4 4 5 5 4 3 4 5 2 41 3rd
Making agricultural tools 5 4 3 5 4 3 5 4 3 4 40 4th
Deforestation 3 3 3 5 4 3 5 4 5 4 39 5th
Fire wood collection 2 3 3 2 4 3 4 2 3 4 30 10th
Construction of HH furniture and others 2 3 2 2 4 3 4 2 3 2 27 11th
Human settlement 3 4 3 5 4 3 4 4 4 4 38 6th
Investment 1 0 2 1 0 0 2 1 0 0 7 17th
Overgrazing 1 1 3 4 2 2 3 2 1 2 21 13th
Overexploitation 3 2 3 3 4 3 3 4 3 4 32 9th
Pest and disease 1 0 2 1 1 0 2 1 0 1 9 16th
Removal of woody plants for different purpose 3 4 3 4 4 3 4 4 3 3 35 8th
Selective harvesting 4 4 3 4 4 3 5 4 3 3 37 7th
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Table 8 Lists of documented WEPs from Arsi Robe district

Scientific name Local name Family Habit  Partused Preparation method References Collection

number

Acokanthera schimperi  Qaraaruu Apocynaceae Shrub Fruits Ripe fruits eaten raw [16, 17,24, 46,49-52] SB14

(A.D.) Shweinf

Amaranthus caudatus ~ Raafuu sinbiraa Amaranthaceae Herb Leaves and shoots Both L and S eaten [16,17, 21,24, 50, SBO3

L either cooked orraw 53, 54]

Bridelia micrantha Rigaa arbaa Euphorbieaceae Tree Fruits Ripe fruits eaten raw 50,53, 54] SBO1

(Hochst.) Baill

Capparis tomentosa Goraa Capparidacea Shrub  Fruits Ripe fruit eaten raw [19, 36, 55] SB23

Lam

Carissa spinarum L Agamsa Apocynaceae Shrub Fruits Ripe fruits eaten raw [11,16-19, 21-24, SB15
36-38,46,47,49-54,

56-66]

Cordia africana Lam Mandheera Boraginaceae Tree Fruits Ripe fruits eaten raw [11,16-24,36,37,39, SB24
46, 50-54, 56-58, 60,

62, 65-69]

Cordia monoica Roxb ~ Waddeessa Boraginaceae Tree Fruits Ripe fruits eaten raw [17,18,22,23,51,52,  SBO6
55,60, 61]

Dovyalis abyssinica Koshimmii Flacourtiaceae  Shrub Fruits Ripe fruits eaten raw [11,16-18,21-24, SB36

(ARich.)Warb 37,46, 50,52, 53, 58,

66-68]

Dovyalis verrucosa Akuukuu Flacourtiaceae  Shrub  Fruits Ripe fleshy fruits eaten  [23] SB22

(Hochat.) Warb raw

Embelia schimperi Haanquu Myrsinaceae Tree Fruits Fruits are eaten raw [16-19, 24,50, 53,54, SB21

Vatke mostly by children 57,62,63]

Ficus sur Forssk Harbuu Moraceae Tree Fruits Fleshy ripe fruits eaten [11,16,18,19,21-24,  SB09

raw 36, 37, 39,46, 50-53,
57,58,60,61,63-68]

Ficus sycomorus L Odaa Moraceae Tree Fruits Ripe fruits eaten raw [10,11,16,18,19,22,  SB19
24,36-38, 46, 50-56,
58,60,61,65-68]

Potentilla spp. (Ander)  Goraa Arbaa Rosaceae Herb Fruits Ripe fruits eaten raw SB29

Th Wolf

Urtica simensis Hochst.  Doobbii Urticaceae Herb Leaves Leaves eaten cooked  [11,16,18,24,36,37,  SB33

Ex A. Rich 50, 53, 66]

Grewia villosa Willd Ogobdii Tiliaceae Shrub Fruits Ripe fruits eaten raw [10, 16-18, 22, 23, SB25
51-55, 59, 60, 68]

Grewia bicolor Juss Haaroorressa  Tiliaceae Shrub  Fruits Ripe fruits eatenraw  [10, 16, 18,22, 23,46, SB35
49,51,52,54,61,65,

66, 68]
Euclea divinorum Hiern  Mi'eesaa Ebenaceae Tree Twigs The raw twig used [21] SB34
as toothbrush/
chewed to relieve
thrust

Lannea rivae (Chiov.) Handarakkuu  Anacardiaceae  Tree Fruits Ripe fruits eaten raw [21,51] SBO5

Sacl

Lepidotrichilia volkensii  Kusaayee Meliaceae Tree Leaves The leaves used SB0O2

(Giirke) Leroy as condiments in spice

preparation
Momordica foetida Nyaata Allaattii  Cucurbitaceae  Climber  Fruits The pulpy covering [18,19,24,36,50,52, SB04
Schumach of the seeds eaten raw 53, 63, 65, 66, 68]
by herders
Mimusops kummel Qolaatii Sapotaceae Tree Fruits Ripe fruits eatenraw  [16-19, 22, 24,37,46,  SB12
Bruce ex. ADC 49,51-54, 56, 58, 60,
65-68]

Myrsine africana L Qacama Primulaceae Shrub  Fruits Ripe fruits eatenraw  [16, 17,21, 23,24,50,  SB28
54,67]

Olea europaea subsp.  Ejersa Oleaceae Tree Fruits Ripe fruits eaten raw [11,16, 21, 23, 46, SBO7

cuspidata (Wall. & 49-52]

G.Don) Cif
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Table 8 (continued)
Scientific name Local name Family Habit  Partused Preparation method References Collection
number
Opuntia ficus-indica Adaamii Cactaceae Shrub Fruits Ripe fruits eaten raw [11,17,18,22,23,37,  SB31
(L) Mill 46,51-54, 56, 60, 61,
66, 68]
Nicandra physalodes Samar ‘ee Solanaceae Herb Root/tuber Root is eaten raw SB20
(L) Gaertn
Pyrenacantha malvifo- ~ Burii lcacinaceae Tree Fruits Ripe fruits eaten raw [53] SB18
lia Engl
Rosa abbyssinica Lindl ~ Goraa Rosaceae Shrub  Fruits Ripe fruits eaten raw [11,16-18,23,36,37, SBO8
49,50, 52,53,57,58,
66-68]
Rubus apetalus Poir Goraa Rosaceae Shrub  Fruits Ripe fruits eatenraw  [11,16, 19, 24,38,50, SB17
52,57,63,68]
Rubus steudneri Goraa Rosaceae Shrub  Fruits Ripe fruits eatenraw ~ [11,16,21,23,24,50, SB26
Schweinf 57,68]
Salvia nilotica Jacq Xoosinyii Lamiaceae Shrub  Fruits Ripe fruits eaten fresh SB13
and raw
Sclerocarya birrea Hudhaa Anacardiaceae  Tree Leaves Dried leaves used [21, 53] SB30
(A.Rich.) Hochst as tea
Premna schimperi Xaaxessaa Lamiaceae Shrub  Fruits Ripe fruits eaten raw SB32
Engle
Searsia natalensis Daboobessaa  Anacardiaceae  Shrub Fruits Ripe fruits eaten raw [11,17,53,54] SB27
(Bernh.exKrauss)
F.A.Barkley
Syzygium guineense Baddeessa Myrtaceae Tree Fruits Ripe fruits eatenraw  [17-19,21,22,24,36,  SB11
subsp. guineense 38, 39, 50-54, 56-58,
(Wild) DC 60, 62,63, 65-68]
Vepris nobilis Del Hadheessa Rutaceae Herb Leaves Leaves are eaten [19] SB10
cooked and flavored
with barley flour
Tragia pungens (For- Doobbi Euphorbiaceae  Shrub  Fruits Ripe fruits eaten raw ~ [53] SB16
ssk.) Mull.Arg
Table 9 Jaccard’s WEP similarity index between the Arsi Robe district and other study areas
Study areas (districts) Species no. (aorb) Common species Jaccard index Percentage References
()
Arsi Robe 36 - - - The current study
Mieso 41 il 0.125 12.5 [17]
Bereke Forest 34 10 0.125 125 [11]
Burji 46 1M 0.118 11.8 [21]
Chilga 33 9 0.115 1.5 [58]
Dibatie 54 13 0.126 126 [19]
Ensaro 43 16 0.168 16.8 [18]
Midakegn 50 19 0.181 18.1 [16]
Quara 36 5 0.064 6.5 [36]
Raya Azebo 59 13 0.120 120 [23]
Soro 64 16 0.137 13.7 [24]
Tach Gaynt 36 10 0.121 121 [37]

Data novelty

potential novelty in the use of WEPs. According to our
comparative analysis with the previous ethnobotani-
cal studies conducted in Ethiopia, 5 WEPs, including

The relevant ethnobotanical studies carried out in Ethio-
pia were compared with the data in order to assess any
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Lepidotrichilia volkensii, Nicandra physalodes, Poten-
tilla spp., Premna schimperi, and Salvia nilotica, had not
before been documented as food items in other areas
(Table 8). It was previously known that the remaining 31
species were consumed in different parts of Ethiopia.

Discussion
The results of the current study demonstrate that there
is wide use of edible wild plants in the Arsi Robe Dis-
trict of the Oromia Regional State. Thirty-six WEPs were
documented in the study area (Table 8). This number is
comparable to those reported from other districts in
Ethiopia. Tahir et al. [17] documented 41 species in the
Mieso district, [11] collected 34 species in the Bereket
forest, [36] documented 36 species in the Quara district,
and [37] documented 36 species in the Tach Gaynt dis-
trict. However, studies by [16, 18, 19, 23, 24] in Ethiopia
and another study from Turkana County of Kenya [3] and
Morocco [20] reported higher numbers of WEPs than
did the current study. The variation could be attributed
to variations in agroclimate, study area size, cultural con-
text, and research effort, as described by [16] and [24].
Rosaceae and Anacardiaceae were the dominant fami-
lies that contributed the highest number of WEPs in this
study. Rosaceae contributed to four wild edible plants, as
reported by [16] and [38]. The finding that Anacardiaceae
was the highest contributor of nutritionally useful spe-
cies is in agreement with a previous study by [21]. Unlike
in the present study, the Moraceae family was reported
to contribute the highest number of WEPs in the studies
by [18] and [39]. Moraceae also reported as the highest
contributor of WEPs with six species in the study con-
ducted by [12]. Rubiaceae [19] and Malvaceae [17] were
also reported to be the highest contributors to WEPs.

The number of WEPs reported in the study area could
provide some essential nutrients, and they can contribute
to the food security and promote a balanced diet as stated
by [18]. The use of WEPs can be a benefit in enhancing
food security [40]. It provides a wide range of nutrients,
for example, C. spinarum in the present study contains
high minerals such as potassium and calcium [41]; like-
wise, C. africana is also rich in vitamins A, and C [42],
potassium, calcium, and iron [43]. Their inclusion in the
diets can improve overall health and well-being [14]. The
food security can be in jeopardy and poverty may rise as
the plants which are mainly collected from the wild are
being diminished [44]. A possible reason for threats on
WEPs could be because of a lack of knowledge about the
importance of wild plants for daily uses and food security
[45].

According to Ngome et al. [44], WEPs have four differ-
ent roles in local diets, food security, and nutrition. The
first is the daily net function, which summarizes how
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WEPs are used and contribute to family food demands
on a daily basis. WEPs serve as safety nets during famines
and are eaten as famine foods [10], which is their sec-
ond contribution. The third dimension is the utilization
of WEPs to generate cash income [16, 19, 46, 47]. This
is an indirect contribution to food security and nutri-
tion because the money made enables households to buy
other essential foods such as proteins or staples [44]. The
fourth role is their significance in the local culture. Food
security incorporates the crucial component of food pref-
erences, even if the nutritional results of food security are
essential for both physical and cognitive function [48].

The documented WEPs in the study area also play a
vital role in health-related issues. There is a strong asso-
ciation between the health and nutrition of WEPs [40]. In
the study area, Embelia schimperi, Myrsine africana, and
Opuntia ficus-indica are among species reported to have
medicinal properties. Several studies in Ethiopia have
reported that WEPs are used for medicinal purposes
[21, 49]. The fruits of M. africana were used as food and
medicine to expel ascaris in children [21]; likewise, con-
suming fruits of Grewia ferruginea and C. africana were
reported to prevent constipation in children [39].

The study area shared 19 wild edible plant species
with the Midakegn district [16], 16 with the Ensaro [18]
and Soro [24] districts, and 13 with the Dibatie [19] and
Raya Azebo districts. The higher similarity of wild edible
plants in the study area to those in the Midakegn district
[16] might be due to vegetation cover, indigenous knowl-
edge practices among communities, and language and
cultural similarities. The least similarity was observed
between Chilga district [58] and Quara district [36], as
they shared 9 and 5 overlapping wild edible plant species,
respectively (Table 9).

In the present study, the majority of wild edible plants
identified were shrubs and trees, indicating that most of
the WEPs in the study area are woody species. This find-
ing aligns with previous research findings by [18, 21,
57]. Similarly, Ojelel et al. [4] reported dominant shrub
growth habits in Uganda. In contrast, trees were reported
as the main sources of wild food in different parts of Ethi-
opia [17, 24, 39, 66] and other localities, such as Nepal
[69, 70] and Uganda [71]. Herbs were rarely reported as
most of the growth forms for WEPs. However, only a few
studies, mostly from Asia, have reported herbs as the
most prevalent growth form of WEPs throughout vari-
ous study areas [72-75]. The dominance of growth form
for the highest contributor of WEPs could be attributed
to the use categories of plant parts. For example, the
dominance of herbs is due to the high number of edible
succulent stems and leaves that are used as food [75].
Furthermore, agroecology and local culture in a given
area contribute to this variation [76].
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The majority of the plants in the district consumed for
their fruits which is raw. For instance, raw fruits of C.
africana [62, 65], Dovyalis abyssinica [53, 58], Ficus sur
[11, 37], and Syzygium guineense subsp. guineense [22,
24] widely consumed in the study area and other parts of
Ethiopia. The preference of raw fruits could be due to the
sweetness and high nutritional content, good taste, and
high sugar concentration of the fruits [23, 77]. Moreo-
ver, the ease of consuming fruits raw without processing
could be a reason why fruits are consumed widely [19].
Many other studies conducted in Ethiopia [16, 18, 19,
23, 24, 39] and elsewhere in the world [3, 4, 69, 78] also
revealed the dominance of wild edible fruits. Children
were the main consumers of fruits, particularly when
herding animals in distant areas of homesteads. In con-
trast, women were often responsible for gathering and
preparing green vegetables for domestic use at home.
This result is consistent with recent studies [16, 18, 23].

According to the direct matrix ranking analysis, F sur,
O. europaea subsp. cuspidata, and C. africana were iden-
tified as the most significant in terms of their multiple
usage values. The multi-used plant species in Ethiopian
communities according to studies performed in different
regions of the country and similar to the current findings
are O. europaea subsp. cuspidata and C. africana [11, 16,
18, 19, 24, 37, 65]. As a result, O. europaea subsp. cus-
pidata and C. africana have strongly declined in natural
forests, as evidenced by the results of the current study
and other studies conducted in Ethiopia. This indicates
the urgency of conserving O. europaea subsp. cuspidata
and C. africana due to their multiple values within the
country.

In addition to being used for household consump-
tion, M. kummel fruits were sold in the local market of
the study area to support household income. This result
is in agreement with the reports of previously conducted
studies in different parts of Ethiopia [16, 19, 46, 47]. In
a similar study conducted in Ethiopia, Arisaema schim-
perianum [21], Ximenia americana [19, 36, 47], Balan-
ites aegyptiaca (23, 36, 39, 49], and Syzygium guineense
subsp. guineense [24] are plant species sold in open
markets. Temarindus indica, Balanites aegyptiaca, and
Adansonia digitata have been reported as plant species
exported to the Republic of Sudan [36, 39]. The authors
also reported that Balanites aegyptiaca was the most
expensive species exported to Sudan.

Literature review on the phytochemical, nutritional,
and antioxidant properties of frequently cited WEPs
Most plant species identified in the study area for use
as food have been reported elsewhere in Ethiopia. Here,
we discuss some of these plants that are most com-
monly reported by local communities in the study area
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during ethnobotanical surveys and other similar stud-
ies conducted in Ethiopia. Carissa spinarum emerged as
the most frequently mentioned plant among wild edible
plants in Ethiopia, with 31 authors citing this species,
followed by Cordia africana, with 30 authors citing the
plant.

The most effective method used to determine whether
people’s nutritional needs are being successfully met is
through nutritional assessment [79]. To eradicate hunger,
poverty, and the burden of malnutrition in developing
nations, nutritional analysis of native wild edible fruits
provides quality, quantity, and evidence-based informa-
tion for future research, planning, commercialization,
and utilization [80]. Different studies have demonstrated
that wild fruits have great potential as sources of vital
nutrients, especially for growing children who are prone
to malnutrition [5]. Children’s participation in the collec-
tion and consumption of WEPs may be a sign that these
resources are still valued for food security and are known
to younger generations. To spread awareness among the
next generation, schools and other institutions should
take into account the significance of WEPs for food
security.

Carissa spinarum
Carissa spinarum is a tropical plant that produces deli-
cious crimson berry fruit called by different names in
Ethiopia. The Oromo communities in Ethiopia are called
Agamsa [11, 17], the plant is known by Agama in the
Burji language [21], and the Amhara and Tigray com-
munities are called Agam [18, 23, 37]. The native range
of this species is Africa to Indo-China and Australia to
New Caledonia [33]. It is a scrambling shrub or tree that
belongs to the Apocynaceae family. Different parts of C.
spinarum are traditionally used in various areas of Ethi-
opia to cure diseases. The root is used to treat malaria,
gonorrhea, and diarrhea [81-83]; the leaf is used to treat
headache, stomachache, and skin diseases [81, 84]; and
fresh bark and seeds are used to treat fibril illness [71].
Phytochemical analysis by many research groups has
shown that fruit extracts are rich in polyphenols, flavo-
noids, and flavanones [85]. A recent review by Dhatwalia
et al. [86] reported that 93 compounds from C. spinarum
were extracted, including 27 polyphenols, 27 lignans, 23
terpenoids, 8 steroids, 2 coumarins, and 6 cardiac gly-
cosides. Nazareth et al. [87] reported that the phenolic
and flavonoid contents were 273.20 mg GAE/100 g and
453.78 mg QE/100 g, respectively, in ripe fruits. Addi-
tionally, fruit extracts exhibit high contents of syringic
acid, resveratrol, and quercetin in ripe fruits [87]. The
antioxidant activity of the ripe fruit extract exhibited a
higher potential to scavenge DPPH radicals, with an IC50
of 4.69 mg/ml [87]. In a similar study, Mundaragi and
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Thangadurai [88] reported that the radical scavenging
activity of C. spinarum juice was 51.3+3.1%. This may
be attributed to the content of polyphenols and ascorbic
acid present in fruits [88]. The fruits of C. spinarum pos-
sess a potential antidiabetic effect, corroborating the eth-
nomedical uses of the fruits [89].

The moisture content of the fruit ranges between 58.62
and 91.15% [41, 87, 89]. A study by Siyum and Meresa
[41] revealed that 1.42% protein, 5.33% fat, and 4.92%
fiber were present in the fruits of C. spinarum. The fruits
of C. spinarum have also been reported to have a high
mineral content. For example, [41] reported that the fruit
has a high content of Fe (1.49), Ca (83.54), K (816.69), P
(28.02), Mn (0.93), and Zn (0.798) mg/100 g. The authors
also reported that the fruit extracts have a high percent-
age of constituents compared to the cultivated fruits such
as banana and apple. The consumption of these fruits
can also alleviate vitamin A deficiencies in areas affected
by malnutrition [85]. In addition to its nutritional value,
the consumption of fruits of C. spinarum promotes good
health and well-being and reduces the risk of chronic
diseases [86]. In a recent study, Mamoona et al. [90]
formulated a beverage drink from C. spinarum fruit.
The formulated beverage is a rich source of anthocya-
nins, phenolics, and antioxidants, which are essential for
human health.

Cordia africana

Cordia africana is a tree of the family Boraginaceae that
produces edible fruits. Its natural distribution ranges
from South Africa to the Arabian Peninsula, Comoros,
and Central Madagascar. It is a shrub or tree and grows
primarily in the seasonally dry tropical biome [33]. The
plant has multiple uses in Ethiopia, in addition to its food
value. Local communities in Ethiopia use C. africana
for construction, timber production, charcoal, and tra-
ditional medicine [81, 91]. Various ethnobotanical stud-
ies have reported that the plant is also one of the most
threatened species in Ethiopia [92].

The nutritional analysis by [42] indicated that the fresh
and dried fruits of C. africana were rich in vitamin C
and vitamin A. Furthermore, the authors reported that
the vitamin A and vitamin C levels were still good after
drying and storage. The moisture content of fresh fruits
of this plant species is reported to be 11.15-56.89% [43,
93], which has an impact on the concentration of total
phenol [93]. The fruits of C. africana were reported
to contain 8.1% crude protein, 0.69% crude fat, 3.86%
crude fiber, 60.26% carbohydrate, and 277.97 kcal/100 g
of energy [43]. Mineral composition analysis of C. afri-
cana fruits indicated that the fruit contained a higher
concentration of potassium (2102.96 mg/100 g), followed
by calcium (96.55 mg/100 g) and iron (28.51 mg/100 g).
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Furthermore, copper and zinc were also found at good
concentrations [43]. The study also indicated that mineral
concentrations were strongly influenced by geographic
region.

The antioxidant power decreased by ferric acid, and
the total phenols in the fruit extracts were 30.8 £ 1.45 mg
Trolox equivalent 100 g~ of fruit and 2317.0 + 104.0 mg
of gallic acid equivalent 100 g~* of fruit [93]. Agroecol-
ogy has been reported to have an impact on the concen-
tration of antioxidants and the total phenol content [93].
Although the fruit of C. africana is widely eaten in differ-
ent parts of Ethiopia, its nutritional, phytochemical, and
antioxidant properties have not been widely evaluated.

Ficus sur

Ficus sur, commonly known as mulberry, is a widely dis-
tributed tropical African tree that belongs to Moraceae.
E sur is a productive multipurpose tree that occurs in
cooler climates up to more than 2800 m above sea level.
Adapted to a wide range of climatic conditions and soil
types, the tree can grow to a height of at least 35 m,
attains a breast height diameter of over 1 m, and is con-
sidered a keystone tree species [94]. E sur is also a widely
used plant in traditional medicine and wild edible food
in Ethiopia. Approximately 26 authors mentioned that
the plant is widely consumed in different parts of Ethio-
pia [24, 37, 47]. E sur produces fruit throughout the year
[95].

Phytochemical analysis indicated that the ripe fruits of
E sur possess alkaloids, flavonoids, saponins, glycosides,
tannins, terpenoids, and anthocyanins [96-98]. E sur
fruits also contain metabolites with potential antioxidant
activity [96]. An antioxidant analysis by [96] indicated
that the fruit extract had a DPPH radical scavenging
activity close to 7.3+ 0.30 ug QE/mg of dry extract. Simi-
larly, the FRAP value was 19.61+0.22 pumol FeSO, Eq/
mg dry extract. In a similar study, Ogunlaja et al. [97]
reported that the methanolic extract of the fruits showed
(IC59 9.06 pg/mL) antioxidant activity. This could be
attributed to the higher phenolic content and presence of
epicatechin [97].

The results of the proximate analysis showed that E
sur fruits contain 88.8% moisture, 65.6% carbohydrate,
2% protein, and 4.7% fat [99]. The percentage protein
and percentage lipid content of fruit pulp was 8.37% and
5.88% respectively [100]. The high level of carbohydrates
in fruits indicates that they can serve as an immediate
and alternative source of energy [97]. Nutritional analysis
also indicated that the fruits were rich in Ca, Mg, Fe, Zn,
Cu, Na, and Mn [99]. The presence of essential minerals
in the fruits of F sur indicated that it could overcome the
lack of minerals and serve as a possible dietary supple-
ment, especially in rural areas [96].
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Syzygium guineense subsp. guineense

Syzygium guineense is a medium-sized or tall evergreen
tree 15-30 m high. It is widely distributed in the tropi-
cal regions of Australia, Asia, and Africa [101]. The
bark varies in subspecies and is grayish-white or sil-
ver mottled and smooth in young trees, turning rough,
flaky, creamy, light gray, dark brown, or black in older
trees [102]. Edible fruit has a very short shelf life and
should therefore be consumed soon after harvesting; it
is used to make beverages or vinegars [80].

A proximate analysis conducted by Sibiya et al
[80] revealed that the protein, fiber, carbohydrate,
and fat contents of the fruit are 1.66, 3.84, 1.01, and
7.74 g/100 g, respectively. The results of the amino
acid analysis indicated that the fruits have a lower
amount of indispensable amino acids [80]. In a simi-
lar study, Tesfay et al. [47] reported that the proximate
analysis of fresh fruit revealed 2.21 mg/100 g of fiber,
0.28 mg/100 g of fat, 1.48 mg/100 g of protein, and
26.47 mg/100 g of carbohydrates. Iron and zinc were
also reported as constituents of the fruit, where the
concentrations were 1.56 mg/100 g and 0.15 mg/100 g,
respectively [47]. Mineral content analysis also revealed
that the fruit is rich in Al (12 mg/kg), Ca (1725 mg/
kg), Mg (1549 mg/kg), and 1243 mg/kg P [103]. The
fruit also contained a significant amount of vitamin A
(1.7 mg/100 g). In a similar study, Maregesi et al. [104]
reported that 20,477 mg/100 g of calcium, 443 mg/g of
potassium, 8392 mg/g of phosphorous, and 268.3 mg/g
of iron and zinc were not detected. Possible reasons
for the compositional differences could be differences
in geography, soils, and climates, as well as differences
in the analytical methods, maturity stages, and storage
conditions of the fruit samples and intraspecies differ-
ences due to genetics [105].

A recent study by Asfaw et al. [106] indicated that
drying and extraction methods have a profound impact
on the biological constituents and antioxidant potential
of fruits of S. guineense. For instance, compared with
sun drying, vacuum freeze drying, and drying at room
temperature, room drying methods preserve the total
phenolic content, total flavonoid content, antioxidant
potential, and ascorbic acid content [106]. The authors
indicated that the total phenolic content of the dried
fruit at room temperature was 1130.11 +32.33 mg/100 g
and 1828.54+6.74 mg/100x g for Soxhlet and ultra-
assisted extraction, respectively, while the total flavo-
noid content was 498.143 +4.93 and 1324.20+13.31,
respectively. In a similar study, Mapunda and Mligo
[107] reported that the total phenolic content and
total flavonoid content of fresh fruit samples were
137.37 £2.3 and 45.24 + 0.4 mg/100 g, respectively.
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Mimusops kummel

Mimusops kummel is an evergreen tree that can reach
30 m and has a diameter of more than 1 m, with a
leafy and oval crown. The fruit is a hard 2-cm-long
drupe that is pointed and orange yellow and con-
tains one red-brown seed [108]. The native range of
M. kummel is Tropical Africa [33]. The phytochemi-
cal, antioxidant, and nutritional properties of M. kum-
mel fruits are not well documented in the literature.
However, there are few available papers on this topic.
A preliminary phytochemical screening of 80% etha-
nol from M. kummel fruits revealed the presence of
alkaloids, saponins, tannins, phenols, terpenoids, and
flavonoids. Steroids, anthraquinones, and glycosides
are absent in fruit extracts [109]. The proximate anal-
ysis of the M. kummel fruits revealed that the fruits
consisted of 1.62 mg/100 g of fat, 2.19 mg/100 g of
protein, 20.46 mg/100 g of fiber, and 80.49 mg/100 g
of carbohydrate [5]. The authors also indicated that
phosphorus, iron, and vitamin C were 31.28 mg/100 g,
2.95mg/100 g, and 148.6 mg/100 g, respectively.

Dovyalis abyssinica

Dovyalis abyssinica is a spiny shrub or tree found
mainly in Ethiopia and Malawi [108]. This plant is often
found in upland rainforests, dry evergreen forests, riv-
erbanks, and sometimes more open forests [15]. Most
people who gather and consume raw D. abyssinica
fruits are children who like the pleasant, sweet, sour
flavor of the fruits [15].

Proximate analysis of dried fruit pulps demon-
strated that D. abyssinica has 3.11 g/100 g of pro-
tein, 2.55 g/100 g of fat, 16.08 g/100 g of fiber, and
54.77 g/100 g of carbohydrate [110]. A similar study by
Jiru et al. [111] indicated that the protein, fat, and fiber
contents were approximately 3.01%, 1.46%, and 2.11%,
respectively, on the basis of dry weight. The fruit also
contained Ca (120.18 mg/100 g), Na (10.86 mg/100 g),
Fe (2.09 mg/100 g), K (183.39 mg/100 g), and Mg
(5.63 mg/100 g). On a fresh basis, the Ca and Fe con-
tents of the fruit were 15.19 and 1.88 mg/100 g,
respectively.

The fruits of D. abyssinica have been reported to
be excellent sources of ascorbic acid, from which
109.07 mg/100 g was obtained [110]. In addition, the
authors reported that the total phenolic content was
1128 mg GAE/100 g. In a similar study by Jiru et al. [111],
the total phenolic content in the fruits of D. abyssinica
was 196.36 mg GAE/100 g. The extract of the fruit of the
plant species exhibited moderate antioxidant potential
compared to that of Pyrus communis fruits, which can be
used in food products to prevent lipid oxidation [110].
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Conclusions

The present study indicated that local communities in the
Arsi Robe district used wild edible plants for consump-
tion. Thirty-six wild edible plants belonging to 31 gen-
era and 25 families were documented in the study area.
In addition to their use as food, wild edible plants serve
local communities for medicinal purposes, fuel wood,
construction, and charcoal production. This multipur-
pose use places these plants under serious threat. Ficus
sur, Olea europaea subsp. cuspidata, and Cordia africana
are among the threatened species that need proper con-
servation to save them from further loss. Domestication
of these WEPs with the integration of local communities
is a wise approach to conserving plant species. Some of
the WEPs in the present study have been reported else-
where in Ethiopia, which could be due to their availabil-
ity and nutritional value. For example, Carisa spinarum,
Cordia africana, Ficus sur, Syzygium guineense, Mimu-
sops kummel, Dovyalis abyssinica, Opuntia ficus-indica,
Rosa abbyssinica, Grewia villosa, and Grewia bicolor are
frequently reported WEPs. Therefore, a detailed nutri-
tional, antinutritional, and antioxidant assessment of
these plant species is vital to aid one of the SDGs, which
calls for the end of hunger.
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