Trees, Forests and People 23 (2026) 101113

Contents lists available at ScienceDirect

Trees, Forests and People

journal homepage: www.sciencedirect.com/journal/trees-forests-and-people

Check for

Ethnomycology of Termitomyces species in the Benishangul-Gumuz Region, |
Southwest Ethiopia

Miheret Semere “ @, Tatek Dejene "®, Pablo Martin-Pinto “

2 Central Ethiopia Forestry Development Center, Ethiopian Forest Development (EFD), P.O. Box 30708 Code 1000, Addis Ababa, Ethiopia
b Forest Products Innovation Center of Excellency, Ethiopian Forest Development (EFD), P.O. Box 30708 Code 1000, Addis Ababa, Ethiopia
¢ Sustainable Forest Management Research Institute, University of Valladolid, Spain

ARTICLE INFO ABSTRACT

Keywords: Wild mushrooms, particularly Termitomyces species, are important non-timber forest products in Ethiopia;

MUShrO‘)“} collection however, their ethnomycological aspects are under-documented. We assessed the ethnomycological knowledge

Ez’;se:"atm“ of the Berta, Amhara, and Oromo ethnic groups in Bambasi woreda, in the Benishangul-Gumuz Region in
notaxa

Southwest Ethiopia. Data were collected by conducting semi-structured household interviews, focus group dis-
cussions, and key informant interviews. Ten Termitomyces species were identified. All three ethnic groups collect
Termitomyces mushrooms. The Berta have extensive ethnomycological knowledge, a well-developed ethnotaxa,
and diverse utilization practices. Among the Amhara and Oromo, children are the main collectors, whereas the
Berta collect mushrooms as a family (i.e., women and children). The Berta identified termite mounds, woodlands,
and riparian areas as key habitats. Although Termitomyces mushrooms are a seasonal food, commercialization is
limited and there is no ethnomedicinal usage by these ethnic groups. The Berta are more dependent on wild and
commercial sources of Termitomyces than the Amhara or Oromo. The Berta consume both fresh and preserved (i.
e., sun dried, smoked, or salted) mushrooms, and use powdered Termitomyces as a spice or condiment. Unlike
other societies, the Berta consider Termitomyces to be a symbol of prosperity, linking the early emergence of
Termitomyces to good fortune. Traditional knowledge and beliefs are passed on orally by elders at social gath-
erings and village meetings. Documenting traditional knowledge, enhancing the value of collected mushrooms,
and providing research and training support could promote the sustainable use of Termitomyces while enhancing
the economic and ecological significance of Termitomyces in the study area.

Indigenous knowledge
Mushroom utilization
Termitomyces

1. Introduction

Wild mushrooms are recognized as important non-timber forest
products (NTFPs) in many developing countries. They offer a wide range
of benefits to local communities, acting as a vital source of food and
income (Boa, 2004; Chelela, 2015). Valued for their rich flavor (Zivkovi¢
et al., 2021) and high nutritional profile (Adejumo and Awosanya, 2005;
Degreef et al., 1997), mushrooms are often preferred over plant-based
alternatives. Mushrooms are also considered a viable substitute for
meat and fish (Ndong et al., 2014), particularly by communities who
have limited access to conventional agricultural markets (Chelela, 2015;
Kamalebo et al., 2018). In addition to their food value, mushrooms can
also have cultural and medicinal significance (Tibuhwa, 2012a). In
many traditional healing systems, mushrooms are valued for their
therapeutic properties, including immune-boosting, anti-inflammatory,
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and antimicrobial effects (Ferreira et al., 2010). Some mushrooms are
also valued for their psychoactive properties and are used in spiritual
and recreational contexts (Dumbrell et al., 2011). Mushrooms also
feature prominently in folklore, rituals, and myths, symbolizing a bridge
between nature and human well-being in different societies (Tibuhwa,
2012b). In addition, wild mushrooms play an important ecological role,
contributing to forest health by decomposing organic matter and
enhancing soil fertility (Dejene et al., 2017a, 2017b).

The collection and utilization of wild mushrooms is a common
traditional practice among different ethnic groups in Ethiopia (Borah
et al., 2018; Tuno, 2001). In some parts of Ethiopia, particularly in the
southern and southwestern parts of the country, wild mushrooms are
considered essential edible resources — on a par with other wild edible
resources, including fruit — and also have significant cultural and
indigenous knowledge value (Asfaw and Tadesse, 2001; Lulekal et al.,
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2011). In addition to subsistence use, the small-scale trade of wild
mushrooms also contributes to rural economies (Abate, 2008; Dejene
et al., 2017). In some rural markets, local foragers, especially women,
sell harvested mushrooms as a means of supplementing their household
income (Awas et al., 2010). This additional income source not only
provides financial support but also increases their economic resilience,
helping to make rural communities less vulnerable to poverty (Boa,
2004).

Termitomyces species are among the most highly valued edible wild
mushrooms found in rural Ethiopia (Sitotaw et al., 2020). Fruiting
bodies of Termitomyces species are common on termite mounds, partic-
ularly in moist, undisturbed forest and agroforestry landscapes (Nobre
et al.,, 2010). The seasonal availability of Termitomyces, usually
following the onset of rain, makes them an important seasonal food
source for rural communities in Ethiopia (Sitotaw et al., 2020),
contributing to food security (Abate, 2014; Muleta et al., 2013;
Tibuhwa, 2012a).

Previous studies of macrofungi in Ethiopia have reported a number
of valuable wild fungal species, indicating the diversity, ecological roles,
economic significance, and ethnomycological importance of widely
available mushrooms (Alem et al., 2021; Dejene et al., 2020; Kewessa
et al., 2022). However, comprehensive ethnomycological documenta-
tion of wild mushrooms in general and specifically of high-value species
such as Termitomyces species has been limited (Kidane et al., 2014).
Previous wild mushroom studies have tended to focus on the taxonomy
and potential food uses of Termitomyces species rather than their cul-
tural, medicinal, and socio-economic roles (Sitotaw et al., 2020).
Therefore there is a risk that mycological knowledge held by local
communities will be lost, particularly given that traditional ecological
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wisdom relating to Termitomyces species is gradually declining due to
habitat loss, environmental changes (Dejene et al., 2020; Harkonen
et al., 2003; Kamalebo et al., 2018), and the flux of local communities
from rural parts of the country (Tibuhwa, 2012a). Thus, not only is the
cultural heritage of local communities under threat but also the sus-
tainable management of ecologically and economically significant
fungal species in these forest systems (Dejene et al., 2017; Kewessa et al.,
2022). Thus, assessing Termitomyces species and their uses by local
people is key to understanding the value of these fungi (Beza, 2017).
This could also encourage community participation in the development
of management and conservation plans for forest resources in places
where Termitomyces are dominant. Thus, the overall aims of this study
were to assess and document ethnomycological knowledge relating to
Termitomyces  species held by ethnic groups from the
Benishangul-Gumuz Region, northwest Ethiopia, and their uses. Our
specific objectives were: (i) to identify valuable Termitomyces species in
the study area; (ii) to record the use value of Termitomyces species for
each of three ethnic groups in the study area; and (iii) to explore the
beliefs of the three ethnic groups and their ways of passing on traditional
knowledge about Termitomyces.

2. Methodology
2.1. Study area description

The study was conducted in two kebeles in Bambasi woreda of
Benishangul-Gumuz Regional State (09° 47’ N and 34° 47’ E) (Fig. 1)

(Sitotaw et al., 2020). The woreda has an average annual rainfall of
1299 mm; however, annual rainfall is quite variable, ranging from 1007
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Fig. 1. Map showing the study sites in Bambasi woreda in the Benishangul-Gumuz Region in northwest Ethiopia. (A) Regional map of Ethiopia, (B) Benishagul

Gumuz Woredas Map, (C) Bambasi Woreda and (D) Studied Kebeles.
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to 1794 mm (1992-2012). The main rainy season is from April to
October, which is followed by a relatively dry period from November to
March. The mean annual maximum temperature is 28.37 °C (Sitotaw
et al., 2015). The dominant vegetation types in the study area are
Combretum-Terminalia broadleaved deciduous woodlands and riparian
vegetation (Friis et al., 2010).

The dominant ethnic groups in the woreda are Berta, Amhara, and
Oromo (CSA, 2007). These groups were selected for the study based on
the assumption that they share cultural practices and possess knowledge
of locally available resources such as NTFPs, including wild mushrooms
(Zeleke et al., 2020). In addition, these three ethnic groups inhabit and
live together in the same agro-ecological zone, rearing livestock and
cultivating crops in sedentary mixed farming systems (CSA, 2007). The
main crops cultivated in the study area are teff (Eragrostis tef (Zucc.)
Trotter), sorghum (Sorghum bicolor (L.) Moench), and maize (Zea mays
L.), along with oil crops such as sesame and other agricultural products
(CSA, 2007).

2.2. Ethnomycology data collection

In this ethnomycological study, a pragmatic approach was employed
to determine the sample size due to the large number of populations in
the study woreda. Therefore, a representative subset (10 %) was selected
to capture the cultural diversity of the target population (Krejcie and
Morgan, 1970). The survey was conducted between November 2023 and
January 2024 and involved primary data collection methods. Key
informant interviews, focus group discussions, and household surveys
were conducted to obtain a well-rounded understanding of indigenous
knowledge and practices related to ethnomycological aspects of Termi-
tomyces species. Photographs of Termitomyces species were used during
interviews and focus group discussions to enable informants involved in
the study to easily recognize mushroom species in their vicinity. The
methods used are described below. For a more detailed description of
the methods used, see Mekonnen et al. (2018).

2.2.1. Key informant interviews

involved individuals who were knowledgeable about their commu-
nity, local natural resources, cultural practices, and the use of wild
mushrooms, particularly Termitomyces species. Participants were
selected using a snowball sampling method that began with referrals
from local administrators and community elders until data saturation
was reached (Bernard, 2006; Bowen, 2008; Guest et al., 2006). A total of
17 elders (10 women and 7 men aged between 41 and 77 years old) from
three ethnic groups (three Oromo, four Amhara, and ten Berta) served as
key informants. Each informant was interviewed twice to determine
data reliability. Responses obtained in the second interview that were
inconsistent with those provided during the first interview were dis-
carded. The second visit also provided an opportunity to obtain addi-
tional insights. As no new themes emerged in most cases, data collection
was concluded upon reaching redundancy (Bernard, 2006; Bowen,
2008; Guest et al., 2006).

2.2.2. Focus group discussions

involved representative community members, with three indepen-
dent groups per kebele that each comprised 10 individuals. Participants
were randomly selected from youth, women, and elder groups to ensure
diverse perspectives (Bernard, 2006). These discussions explored local
perceptions, beliefs, and myths about Termitomyces species, the use and
marketability of Termitomyces species, the ecological knowledge of
participants and their concerns about resource status. At least one key
informant participated in each focus group discussion for data triangu-
lation. Insights from these discussions were used to complement
household interviews and were qualitatively analyzed.

2.2.3. Household interviews
were conducted face-to-face using a semi-structured questionnaire
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using local languages, primarily Arutana and Amharic. Households were
selected based on their gender and their dependence on forests for their
livelihood. The questionnaire, which was designed to align with the
study objectives, was pretested on 15 randomly selected individuals and
revised as necessary. Enumerators from the study area were trained in
data collection and interviewing techniques. In total, 83 households
from three ethnic groups participated in the household interviews, of
which N = 46 were Berta, N = 24 Amhara, and N = 13 Oromo. In-
terviews were conducted in Amharic and interpreters assisted when
needed to ensure accuracy. Discussions covered the collection of Ter-
mitomyces mushrooms and their preparation, use, abundance, market-
ability, and traditional medicinal applications.

2.3. Data analysis

Cross tabulation descriptive statistics were used to present the basic
information obtained from questionnaires. All later statistical analyses
were conducted based on the number of responses from informants. We
used the cor function in R to calculate Pearson’s correlation between
variables. We performed a Kruskal-Wallis test to assess the effect of
independent variables, mainly demographic variables, on dependent
variables using the kruskal.test function in R. To further investigate
pairwise differences between ethnic groups and to visualize correlations
between demographic variables and the origin of the collected fungi, we
applied Dunn’s test using the dunn.test function. Data were analyzed
using R, version 4.2.2 (R Core Team, 2020).

3. Results
3.1. Socioeconomic characteristics of respondents

The majority of household interview respondents (80.07 %) were
farmers operating mixed crop-livestock production systems. Most re-
spondents were either aged between 41 or 60 years old (40.2 %) or >60
years old (41.5 %), with only 18.3 % aged between 20 and 40 years old
(Table 1). The average landholding per household was 5.7 ha. Most
respondents (85.4 %) had lived in the area for >20 years. Household size
ranged from 3 to 16 members, with an average of eight members. The
illiteracy rate was high, with 78 % unable to read or write; however,
18.3 % had completed at least grade 8 at school, and 3 % were college
graduates. All respondents collected and utilized NTFPs, including
edible and medicinal wild mushrooms. Local communities also collected
other forest products such as wild honey, fodder grass, fuelwood, and
frankincense for both subsistence use and to sell.

Table 1
Socioeconomic characteristics of household interview respondents (shown as a
% of total responses).

Category Variable Ethnic group
Berta Amhara Oromo
Age (years) 20-40 23.90 16.70 0.00
40-60 37.00 33.30 69.20
> 60 39.10 50.00 30.80
Gender Female 41.30 50.00 46.20
Male 58.70 50.00 53.80
Occupation Farmer 84.80 70.80 84.60
Employed 15.20 29.20 15.40
Education Illiterate 76.10 70.80 92.30
High school 17.40 29.20 7.69
College graduate 6.52 0.00 0.00
Other 0.00 0.00 0.00
Income Low 43.50 16.70 46.20
Medium 30.40 50.00 30.80
High 26.10 33.30 23.10
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3.2. Ethnotaxa of termitomyces species

Based on focus group discussions, household surveys, and key
informant interviews, we identified ten distinct Termitomyces species
used by local communities in the study area, six of which had previously
been reported as edible in the region (Sitotaw et al., 2015) (Table 2;
Fig. 2). The local communities identify mushroom types using smell,
color, and visual characteristics, including cap shape, size, texture, and
the appearance of the stipe and gills. They could easily recognized
Termitomyces species when shown photographic images. Ethnic group
(chi-square test: p = 0.002) and age (chi-square test: p = 0.099)
appeared to have a significant influence on respondents’ knowledge of
Termitomyces species (Table 3).

Majority of participants perceived that women possess greater
mushroom identification and classification skills (89.2 %) compared to
men (10.8 %). Focus group discussions also indicated that older in-
dividuals were able to identify and classify more fungal species than
younger individuals in the study area (Table 3).

The Berta ethnic group have a greater enthusiasm for mushrooms
than the Amhara and Oromo ethnic groups. Berta respondents revealed
a well-developed folk taxonomy for five Termitomyces species: Aburalu,
Afifi, Gultse, Akukufi, and Abenega (Table 2). By contrast, Amhara re-
spondents generally used the collective term Enguday, which is the folk
taxonomic term used for all macrofungal species. However, focus group
discussions revealed that the Amhara ethnic group refer to Termitomyces
as ‘Yejib Tila’, likening it to its similarity with an umbrella. Similarly, the
Oromo ethnic group referred to all Termitomyces species as ‘Coommee’, a
term reflecting a meat-like taste and edibility. According to the re-
spondents’ check list ranking, T. robustus and T. microcarpus were the
most valued species among the local communities in the study area.

3.3. Natural habitat, local sources, and collection of Termitomyces
mushrooms

The three ethnic groups differed significantly in their knowledge of
habitats where Termitomyces species could be found (chi-square test: p <
0.000; Table 4). Berta respondents demonstrated a better knowledge of
Termitomyces habitats than the Amhara and Oromo ethnic groups, with
84.6 % of Berta respondents identifying three distinct sites: termite
mounds, Combretum-Terminalia woodlands, and riparian areas with rich
organic matter and moisture. By contrast, the majority of Amhara (57.1
%) and Oromo (56.6 %) respondents considered termite mounds to be
the only habitat were Termitomyces species can be found (Table 4).

Mushroom collection is a common practice among all three ethnic

Table 2
Local taxonomy of Termitonyces species used by local communities in Bambasi
woreda, Benishangul-Gumuz Regional State, Ethiopia.

Taxa Ethnotaxa Edibility”
Berta Amhara Oromo
Termitomyces - - - -
aurantiacus
Termitomyces clypeatus ~ Akukufi Enguday/ Yejib Coommee E
Tila
Termitomyces eurrhizus — — - - -
Termitomyces letestui Afifi Enguday/ Yejib Coommee
Tila
Termitomyces Aburalu Enguday/ Yejib Coommee E
microcarpus Tila
Termitonyces robustus Gultse - Coommee E
Termitomyces schimperi ~ — - - -
Termitomyces striatus - - - -
Termitomyces titanicus - Enguday / Yejib - E
Tila
Termitomyces Abenega  Enguday/ Yejib Coommee E
umkowaan Tila

2 E, edible.
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groups in the study area (Fig. 3). However, family involvement in
mushroom collection varies significantly among the ethnic groups (chi-
square test: p < 0.01; Table 4). An aggregate analysis of Amhara and
Oromo responses revealed that children are the main active collectors of
mushrooms in their locality (89.4 %), followed by women, and families
(i.e., men, women, and children) (Table 5). By contrast, most Berta re-
spondents (95.4 %) reported that the entire family is involved in
mushroom collection, reflecting a more inclusive system than the other
two ethnic groups. Furthermore, focus group discussions revealed that
participants from all three ethnic groups agreed that women were
recognized as key holders of indigenous knowledge with regard to the
identification, collection, and food value of Termitomyces mushrooms
within their local communities.

Focus group discussions and key informant interviews indicated that
collecting Termitomyces mushrooms is typically seasonal. The three
ethnic groups did not differ significantly in their perception of the sea-
sonality of Termitomyces mushrooms (chi-square test: p > 0.05). All three
ethnic groups perceived that Termitomyces mushrooms develop during
the peak rainy seasons, usually from the middle of June to late August.

The source of Termitomyces mushrooms consumed by respondents
differed significantly among the three ethnic groups (Fig. 4). A signifi-
cantly greater proportion of Berta household respondents relied on
mushrooms collected from the wild or on a combination of mushrooms
collected from the wild and mushrooms purchased in local markets than
Ambhara and Oromo respondents (Fig. 4A, C). In addition, a significantly
greater proportion of Oromo and Berta respondents sourced their
mushrooms from local markets than Amhara respondents (Fig. 4B).
Furthermore, there was a significant correlation between respondent
income and mushroom source, with most employed or high-income
respondents purchasing their mushrooms in local markets rather than
collecting them from the wild (chi-square test: p = 0.05).

3.4. Consumption and preservation of Termitomyces species

There was a significant correlation between the use and consumption
of Termitomyces species and ethnic group (chi-square test: p < 0.05),
with the Berta ethnic group consuming almost all the edible Termito-
myces species found in the study area, whereas the Amhara and Oromo
ethnic groups consume only two species. Within the Berta community,
74.7 % of respondents considered Termitomyces to be bush meat,
whereas 25.3 % considered mushrooms to be vegetables that they
included in their daily meals. All Berta respondents indicated that Ter-
mitomyces were a seasonal food or a grain scarcity seasonal food. They
either consumed Termitomyces mushrooms raw or when cooked with
either onions, vegetables, and oil, or chili sauce, or oil and salt.

Although some respondents agreed that the umbrella-shaped part
(cap) of Termitomyces mushrooms is the most valuable and edible part,
most respondents (69 %) acknowledged that both caps and stems are
considered edible. Respondents who discarded the stem stated that it
was not tasty when cooked (Table 6). Moreover, 81.7 % of respondents
believed that Termitomyces are used solely for food and not for medicinal
purposes in their locality. Most respondents (88 %) roasted or cooked
Termitomyces mushrooms with vegetables and oil (Table 6). Only a few
respondents (12 %) preferred eating raw mushrooms, with Amhara and
Oromo respondents stating that they learned this practice from their
Berta neighbors. In addition, 18.3 % of respondents agreed that this
species can be used as a medicine, especially for infected wounds,
gastritis issues, and as an energy-boosting remedy. Respondents that
mentioned the nutritional value of Termitomyces mushrooms were pro-
bed about whether consuming these types of mushrooms had any
adverse effects on their health. However, 92.8 % of respondents re-
ported that they had never experienced any adverse effects from eating
Termitomyces mushrooms apart from stomach blotting if overconsumed
when eating the species for the first time.
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Fig. 2. Images of edible Termitomyces species found in the study area. A, Termitomyces clypeatus; B, Termitomyces letestui; C, Termitomyces microcarpus; D, Termitomyces
robustus; E, Termitomyces umkowaan. Images C-F reproduced from Sitotaw et al. (2015).

Table 3
Pearson correlations and p values for comparisons between respondents’
knowledge of Termitomyces species and demographic variables.

Demographic r p-value
variables
Knowledge of Termitomyces Kebele -0.0305  0.783
species Age 0.1818 0.099*
Education 0.0534 0.631
Income -0.1226  0.269
Occupation 0.0245 0.825

0.0808 0.468
0.3294 0.002**

Time living in the area
Ethnic group

Note: **, p < 0.05; *, p < 0.1.

Table 4

Pearson correlation and p values for comparisons between knowledge of Ter-
mitomyces habitats or family involvement in mushroom collection and de-
mographic variables.

Demographic r? p-value
variables
Knowledge of Termitomyces Age -0.0395  0.722

habitats® Education 0.0217 0.846
Income -0.0957  0.389
Occupation -0.1080  0.331
Time living in the -0.0084  0.940
area
Ethnic group -0.7197  0.000**
Family involvement in mushroom Age -0.1531 0.161
collection® Education 0.0289 0.795
Income 0.0361 0.746
Occupation -0.0751 0.499

Time living in the 0.0437 0.695

area
Ethnic group

-0.2647  0.016**

Note: **p < 0.05.
ATermitomyces habitats: woodland, riparian areas, and termite mounds.
’Involvement in mushroom collection: women, children, or entire family.

3.5. Postharvest handling of Termitomyces species

Consumption preferences and preservation habits differed signifi-
cantly among the three ethnic groups (chi-square test: p < 0.05). Most
Berta respondents (76 %) indicated that when they collect a large
quantity of Termitomyces mushrooms, they preserve these mushrooms
for household consumption at a later date rather than for sale. All Berta
respondents (100 %) stated that the daily consumption of both fresh and
preserved mushrooms was their consumption preference. Berta re-
spondents identified the following preservation methods: sun drying
(60.90 %), smoking (17.40 %), and soaking in water with salt followed
by drying (21.70 %), with sun drying identified as the preservation
method that was used the most. By contrast, the majority of Amhara
respondents (83.3 %) and all Oromo respondents preferred fresh
mushrooms and, hence, none of the Oromo and only a few Amhara re-
spondents (8.33 %) preserve mushrooms, with a few participants (2 %)
indicating that they do not know how to preserve mushrooms.

3.6. Myths and cultural beliefs associated with Termitomyces species

Myths and cultural beliefs associated with Termitomyces species
differed significantly among the three ethnic groups (Kruskal-Wallis
test: p < 0.05) (Fig. 5). Berta respondents reported more cultural beliefs
associated with Termitomyces than the Amhara and Oromo groups.
Termitomyces species hold a cultural and spiritual significance for the
Berta community that is embedded in their traditional beliefs and
ecological knowledge. Focus group discussions revealed that the
appearance of Termitomyces in their area before the rainy season is
widely regarded as a sign of prosperity and environmental harmony.
This aligns with the household interview responses, with the majority of
Berta respondents (95.6 %) believing that the appearance of Termito-
myces signals a rainy season with abundant rainfall, which is crucial for
agricultural success. In addition, aggregated responses from all ethnic
groups revealed that 91.6 % of respondents perceived that the presence
of Termitomyces mushrooms on their farmland was a divine blessing,
representing land fertility and ensuring a good harvest. Key informant
interviews with Berta elders also revealed myths suggesting that
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Fig. 3. A woman with Termitomyces mushrooms that have been harvested and prepared for sale (left); women and children consuming fresh mushrooms in a field in

the study area (right). Images by Tatek Dejene, 2023.

Table 5

Habitat or source of Termitomyces mushrooms and collection of Termitomyces
mushrooms ( % of total yes/no responses obtained from household interviews).
Different lowercase letters indicate significant differences among ethnic groups.
Kruskal-Wallis test (p < 0.05).

Category Variable Ethnic group
Berta Amhara Oromo
Termitomyces Habitat/ Termite 100/0a 100/0a 100/0a
source mounds
Woodlands 100/0a 33.3/ 30.8/
66.7b 69.2b
Riparian areas 95.7/ 25/75b 15.4/
4.3a 84.6b
Local market 45.8/ 45.8/ 69.2/3.8
54.2 54.2
Collector Women 0b 25a 23.1a
Children 6.5b 62.5a 69.2a
Family 93.5a 12.5b 7.7b
Harvesting methods Picked by 93.5a 91.7ab 76.9b
hand
Cut with a 6.5b 8.3ab 23.1a
knife
Ability to identify Women 93.5a 83.3a 84.6a
Termitomyces Men 6.5a 16.7a 15.4a

Different lowercase letters within a row indicate a significant difference.

Termitomyces mushrooms emerge only in places where the spirits of
ancestors are pleased with the land and its caretakers. Furthermore,
some elders believe that Termitomyces mushrooms should not be care-
lessly harvested because their presence is a sign of harmony between
humans and the environment. Key informant interviews also revealed
that traditional rituals or prayers may be performed before collecting
Termitomyces when they appear on farmland or within villages.

3.7. Need and methods of transferring traditional knowledge

Focus group discussions revealed traditional knowledge relating to
harvesting, utilization, and preservation of Termitomyces mushrooms
(Fig. 6). This knowledge can be transferred to different generations via
social events such as community gatherings, holidays, and village
meetings. Most of the holders of traditional knowledge are elders who
acquired this knowledge from their ancestors via word of mouth. This
information is therefore perceived as trustworthy because communities
have a strong bond with their elders and a high respect for them as

informants of traditional knowledge. Moreover, the key informant
interview indicated that the usual way of acquiring traditional knowl-
edge is by observing techniques used by elders while harvesting, using,
and preserving mushrooms. The aggregated responses of the household
interviews revealed that the majority of respondents (96.3 %) also
indicated that the three most common ways for knowledge transfer to
occur among community members were oral communication, learning
through direct observation, and indirect training. Folk tales and stories
are also considered to be ways of dispersing information during social
events in the study area. The majority of household interview re-
spondents (88 %) strongly agreed that preserving and documenting
traditional knowledge relating to the use of Termitomyces species is
important. Environmental changes and modernization were perceived
as threats to these traditional practices.

4. Discussion

The household interview responses indicated that local communities
consider Termitomyces mushrooms to be valuable natural resources
given that most respondents identified and use at least two of the Ter-
mitomyces species growing in the study area. Communities were also
more familiar with Termitomyces species than with other wild mush-
rooms. This indicates that the use of Termitomyces mushrooms is deep-
rooted among the different communities in the study area, making
Termitomyces not only a food source but also a part of the cultural her-
itage of communities (Sitotaw et al., 2020). This aligns with the findings
of Sitotaw et al. (2020), who reported that more than half of the edible
wild mushrooms used by local communities in the Benishangul-Gumuz
Region were Termitomyces species. The region’s termite-rich environ-
ment likely contributes to the accessibility of these mushrooms,
including home gardens and farmlands. The wide recognition and use of
Termitomyces species by the three ethnic groups could also mean that
communities in the study area have enhanced food security owing to the
presence of this accessible and nutritious food source at the household
level (Mukwata et al., 2023).

The number of Termitomyces mushrooms recognized by respondents
in our study was relatively high. However, knowledge of these species
differed between ethnic groups. The Berta ethnic group have more folk
taxonomy for Termitomyces species than the Amhara and Oromo ethnic
groups. A single folk name is used by Amhara and Oromo ethnic groups
for most species of Termitomyces even though Termitomyces species are
polytypic with more than one vernacular term. The range of folk names
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Table 6

Termitomyces consumption and preservation (as a % of total responses obtained
from household interviews). Different lowercase letters indicate a significant
difference between ethnic groups. Kruskal-Wallis test (p < 0.05).

Category Variable Ethnic group
Berta Amhara  Oromo
Use value Vegetable 6.50b 54.20a 38.50a
Bush meat 93.50a 45.80b 61.50b
Part used Cap 6.50b 16.70ab  23.10a
Stem 8.70a 0.00a 0.00a
Cap and stem 84.80a 83.30a 76.90a
Consumption habit Cooked 89.10a 87.50a 84.60a
Raw 12.50a 12.50a 15.40a
Consumption preference  Fresh 0.00b 83.30a 100.00a
Preserved 0.00a 0.00a 0.00a
Fresh and preserved ~ 100.00a  16.70b 0.00b
Preservation method Sun drying 60.90a 8.33b 0.00b
Smoking 17.40a 0.00b 0.00b
Salting 21.70a 0.00b 0.00b
None 0.00b 91.70a 100.00a

used by the Berta ethnic group could reflect their extensive knowledge of
the use and biology of mushrooms, indicating that they are better at
sharing ethnomycological knowledge than the other ethnic groups
(Ekandjo and Chimwamurombe, 2012; Lempie and Percy, 2005). The
Berta people could readily differentiate between Termitomyces species
using their traditional methods. They relied on morphological charac-
teristics, smell, and habitat to identify edible Termitomyces mushrooms,
which agrees with the findings of previous studies (Dejene et al., 2017;
Tuno, 2001). Also, according to the group discussion, there are no
known toxic look-alike species in the area that closely resemble the
edible Termitomyces in their locality. Similar practices have been docu-
mented among various tribes in developing countries, as noted by
multiple authors (Ongoche et al., 2017). Rural communities in Ethiopia
use the presence or absence of a strong unpleasant odor (Tuno, 2001) to
assess mushroom edibility. This suggests that traditional identification
methods stem from experimentation and opportunistic discoveries by
indigenous people, despite the complex chronology of their cultural
applications (Ekandjo and Chimwamurombe, 2012; Lempie and Percy,
2005). This is further demonstrated by the traditional knowledge of the
Berta ethnic group, which is used to identify Termitomyces species,
determine harvesting times and locations, cook and preserve mush-
rooms, and distinguish poisonous species.

Household interview responses and focus group discussions indi-
cated that Termitomyces mushrooms are mainly collected during the
rainy season (June to September), suggesting the importance of rainfall
patterns in the phenology of Termitomyces species in the study area. This
period coincides with food shortages in different parts of Ethiopia
(Dejene et al., 2017; Zeleke et al., 2020), particularly in areas such as the
Benishangul-Gumuz Region where grain is the primary staple (Muleta
et al.,, 2013; Tuno, 2001). The seasonal availability of Termitomyces
mushrooms suggests that local communities may depend on them as a
supplementary food source during this time (Dejene et al., 2017). The
household interview responses also revealed that Termitomyces mush-
rooms are collected from the same ecological niches as those reported by
other wild mushroom studies in Ethiopia (Abate, 2014; Muleta et al.,
2013). A notable exception is termite mounds, which are particularly
abundant in the Benishangul-Gumuz Region due to the presence of
different termite species (Sitotaw et al., 2015). This indicates that the
role of Termitomyces extends beyond its socio-economic value to include
significant ecological functions (Tibuhwa, 2012a). These fungi are
closely associated with termite activity, contributing to soil health and
serving as indicators of ecosystem stability (Liu et al., 2022; Madonsela
and Magagula, 2024). Thus, taking care of termites is essential for
maintaining their availability and preserving broader environmental
benefits, including Termitomyces mushrooms (Tibuhwa, 2012b).

The collection of wild mushrooms was mostly performed by children
and women, who usually cooked some mushrooms at home and seems to
be a world-wide constant (Garibay-Orijel et al., 2012). However, the
economic potential of Termitomyces species should not be under-
estimated as they offer financial benefits through local trade. Termito-
myces mushrooms are commonly found in local markets, where some
individuals, mainly women, sell Termitomyces mushrooms on market
days to generate income for households. The Berta ethnic group employs
a diverse mushroom sourcing strategy, integrating both wild collection
and market purchases. Although the Amhara are more dependent on
mushrooms collected from the wild, the Oromo are more dependent on
mushrooms purchased from local markets. However, despite the de-
mand for mushrooms, particularly in urban areas with restaurants and
supermarkets (Agtindez et al., 2022), the supply of Termitomyces remains
limited to local consumption. This may be due to limited awareness of
the market potential for such mushrooms. Enhancing the local market
chain through value addition could help to develop a more sustainable
supply of mushrooms to urban areas (Kinge et al., 2014; Ndolo Ebika
et al., 2024). Furthermore, with proper training, communities could
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expand their collection practices from subsistence use to small-scale
commercial ventures, transforming Termitomyces mushrooms into a
viable source of income, as has happened for other kinds of mushrooms
in other developing countries.

Although the three ethnic groups differed in the number of Termi-
tomyces species they used, all interviewed individuals were aware of
traditional knowledge relating to cooking and preserving mushrooms.
Cooking was the most common method of using Termitomyces in the
study area among all three ethnic groups, which aligns with findings
from other studies in Ethiopia (Zeleke et al., 2020). This preference may
be attributed to the local perception that the food value, taste, and
aroma of fresh mushrooms is superior to that of preserved mushrooms.
The Berta ethnic group use Termitomyces to make a “stew,” adding other
ingredients such as paprika, onions, tomatoes, and other vegetables.
During focus group discussions, participants shared that they enjoy their
traditional dish “Auqera,” which is often accompanied by boiled
mushrooms as a side dish and enriched with powdered mushrooms to
enhance its flavor and color. Drying and preserving mushrooms for later
use is a well-established practice among the Berta ethnic group,
consistent with methods widely recognized and applied globally
(Garibay-Orijel et al., 2007; Pinstrup-Andersen, 2009). To retain the
mushroom’s flavor, the Berta people commonly dry and grind Termito-
myces into a powder that is then stored in airtight flasks, which is a
widely practiced tradition in the study region (Kim and Song, 2014; Ravi
and Siddig, 2010). The focus group discussion also revealed that
powdered Termitomyces is occasionally used as a spice or condiment to
enhance the flavor and color of different dishes in the study area.

Termitomyces mushrooms are widely recognized for their ethno-
medicinal value by different ethnic groups and countries (Hari and Usha,
2016; Paloi et al., 2023). In particular, T. microcarpus has been

extensively documented for its traditional medicinal applications in
different geographical regions of the world (Paloi et al., 2023). For
example, the Yoruba people in Nigeria use T. microcarpus to treat
gonorrhea (Lindequist, 2013; Oso, 1977). In India, T. microcarpus is used
for managing fevers, colds, and fungal infections (Venkatachalapathi
and Paulsamy, 2016). In Tanzania, the indigenous communities use
T. microcarpus as an immune booster and an energy tonic (Hari and
Usha, 2016; Tibuhwa, 2012a), and in Cameroon, this species is tradi-
tionally used to strengthen children’s bones and to treat fever (Teke
et al., 2018). Although local communities in our study area considered
that T. robustus and T. microcarpus had a greater food value than other
species in the genus, their traditional medicinal value remains unrec-
ognized, suggesting a gap in local knowledge or documentation of the
ethnomedicinal use of wild mushrooms in general. Further ethno-
mycological research is needed to explore and validate the traditional
medicinal benefits of Termitomyces species within local communities in
the region in general.

Social myths associated with wild mushrooms that cast wild mush-
rooms in a negative light have been documented in different cultural
contexts in different parts of the world (Konchok and Yash, 2022).
However, in this study, local communities perceive Termitomyces as
symbols of positive signs. Unlike the widespread fear or superstition
surrounding wild mushrooms in some societies, the Berta people in our
study area associate Termitomyces with favorable outcomes and pros-
perity. This suggests that the Berta people are more mycophilic than the
other groups studied, showing a strong appreciation and positive atti-
tude toward Termitomyces species, which is characteristic of mycophilic
societies (Ruan-Soto et al., 2013). For instance, focus group discussions
revealed that local communities believe that the early emergence of
Termitomyces before the onset of rain signals a period of good fortune,
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such as a good harvest, successful ventures, or even personal well-being.
These positive associations may contribute to the conservation of Ter-
mitomyces mushrooms in the study area because they are valued by local
communities not only for their nutritional and economic benefits but
also for their symbolic importance in community traditions (Hari and
Usha, 2016; Tibuhwa, 2012a). Furthermore, traditional knowledge and
beliefs associated with Termitomyces that are passed on orally by elders
during social gatherings and village meetings indicate the important role
of oral traditions in preserving indigenous knowledge or wisdom.
However, traditional knowledge passed on in this way is at risk of being
lost due to modernization, urbanization, and generational shifts (Kidane
et al., 2023; Tibuhwa, 2012a). This loss could impact both the cultural
heritage of local communities and ecological conservation given that
traditional knowledge is key to sustainable resource management (Awas
et al., 2010). Thus, to preserve traditional knowledge, efforts should be
made to document it in written or digital formats and to promote
knowledge transfer by integrating traditional knowledge into educa-
tional systems (Gonfa et al., 2020).

5. Conclusion

Termitomyces mushrooms are valuable natural resources for local
communities in the study area. The use of Termitomyces mushrooms is a
deep-rooted tradition, not only because of their nutritional and eco-
nomic value but also because they are part of the cultural heritage of the
local communities. The majority of respondents in the household
interview were aware of traditional knowledge relating to these mush-
rooms and their uses, with the Berta ethnic group having a more detailed
folk taxonomy than the Amhara and Oromo groups and superior iden-
tification methods. Termitomyces mushrooms serve as an essential sea-
sonal food source, particularly during periods of food scarcity, and
contribute to household incomes through local trade. However, their
commercial potential remains limited due to limited market awareness.
Despite the recognition of different Termitomyces species, the medicinal

applications of Termitonmyces mushrooms are not well-documented in the
study area despite their known ethnomedicinal uses in other countries.
Unlike other regions, local communities in the study area only associate
Termitomyces mushrooms with positive cultural beliefs rather than with
negative beliefs and superstitions. Traditional knowledge and beliefs are
usually passed on orally via elders who could play a key social role in
preserving local wisdom. To preserve traditional knowledge relating to
Termitomyces mushrooms, efforts should be made to document this in-
formation in written or digital formats and to integrate it into educa-
tional systems for knowledge transfer. Given the symbiotic relationship
between Termitomyces species and termites, conservation strategies
should integrate ecological preservation and awareness-raising efforts. If
managed and conserved properly, these wild mushrooms could poten-
tially support the livelihoods of rural people as major sources of food,
medicine, and cash, indicating that they could play roles in local eco-
nomic development. Thus, Termitomyces could help to raise the social,
economic and ecological values of forests and could encourage rural
people to rationally manage and conserve the forest resources in their
locality.
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