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ABSTRACT

Our study documents wild and non-cultivated edible foods, their use, status and contribution in
livelihoods of the Raji community in Bheriganga Municipality of Karnali Province Nepal. Key
Informants interview, focus group discussions, field observations, and individual household
surveys were conducted. The use of 74 species belonging to 52 families were identified of which
70 were angiosperms, one gymnosperm and two pteridophytes and one termite mushroom.
These species were used as food, medicines, spices and for rituals and income. Among these,
26 species had multiple uses followed by 19 as fruits, 15 as vegetables and 11 as medicines.
Among the frequently used vegetable species the use value of Termitomyces albuminosus was
found highest (0.97) followed by Dryopteris cochleata (D. Don.) C. Chr (0.94). The informant
consensus factor on medicinal plants use was found highest on cuts and wounds (0.90) followed
by cough, fever and cold (0.87). Nearly 90% of the households depends for at least one month
on these plants during seasons of their availability. The availability of these species has declined
over time. Raji people have started in-situ conservation and domestication of some important
species like Dioscorea bulbifera L., Asparagus racemosus Willd., however these resources
are not given due considerations in local, provincial and national research and development
programmes of government and other research institutions.

Keywords: Domestication, indigenous knowledge, medicine, use value

INTRODUCTION

Wild and Non-cultivated Edible Foods (WNEFs) represent an enormous yet underutilized
component of global food diversity. Although the Earth contains a vast range of plant species,
only a small fraction has been domesticated or widely consumed, leaving many species
unexplored. WNEFs are naturally occurring edible species that have historically supported
human diets across different ecological and cultural regions (Duguma, 2020) and remain largely
uncultivated (Shaheen et al., 2017). Their importance is particularly evident in food-insecure
regions, where nearly one billion people still rely on wild foods daily (Chakravarty et al., 2016;
Yumkham et al., 2017). Beyond nutrition, these species hold medicinal significance, and used
as traditional medicines (Astutik et al., 2019). Despite their cultural, nutritional, and livelihood
value, WNEFs remain understudied and are increasingly recognized as strategic resources for
food security, ecosystem resilience, and cultural heritage (Shirsat & Koche, 2024).

Globally, several countries have documented substantial WNEF diversity. Ethiopia, a hotspot

for wild food plants, hosts 6027 higher plant species (Kelbessa & Demissew, 2014), of which
an estimated 413 are used as WNEFs (Lulekal et al., 2011). Localized studies within Ethiopia
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further highlight regional richness: 43 Wild Edible Plants (WEPs) species were recorded in
Ensaro District (Asfaw et al., 2023), 33 species in Sedie Muja District (Abera et al., 2022),
137 species among the Konso community (Getachew et al., 2013), and 33 species in Chilga
District (Mekuanen et al., 2018). In the Himalayan region, Bhutan, one of the world’s key
biodiversity hotspots has documented 120 WEPs species belonging to 63 families in southern
part of Bhutan (Bajgai et al., 2023). Similarly, India reports 1403 species of wild edible plants
from 183 families (Ray et al., 2020), Bangladesh lists 102 species (Mazhar et al., 2007). Other
global studies reinforce this diversity, including 100 species from Uganda (Ojelel et al., 2019),
114 species from Tanzania (Shah et al., 2013), 72 species from western Kenya (Ogoye-Ndegwa,
2003). These findings collectively demonstrate the critical role of WNEFs in traditional diets,
particularly among indigenous, tribal, and rural populations who depend on forests and natural
ecosystems for sustenance (Ahlberg, 2025; Shad et al., 2013; Thapa et al., 2014; Ulian et al.,
2020). Indigenous peoples constituting about 5% of the world’s population, serve as custodians
of deep traditional knowledge on plant use, food systems, and biodiversity (Shirsat et al., 2023).

Nepal hosts vast botanical diversity shaped by its altitudinal and ecological variation, and
WNEFs remain deeply embedded in rural and indigenous food systems across the country.
Many tribal and poor rural communities, including the Raji people who live near forested
landscapes, depend heavily on WNEFs for food, nutrition, income, and basic healthcare needs
(Thapa et al., 2014; Ulian et al., 2020).

The Karnali Province is Nepal’s most underdeveloped region, grappling with chronic food
insecurity and economic fragility. Its mountainous terrain and geographic isolation have
historically led to political neglect, resulting in a critical lack of infrastructure and access to
essential goods and services. This province is home to many ethnic communities and is a rich
repository of WNEFs. Despite of their richness, the province remains poorly explored (Acharya
& Paudel, 2020). The Indigenous community like Raji are known to rely heavily on these foods
for their livelihoods (Poudel & Singh, 2016; Thapa et al. 2019; Thapa et al., 2014), but the
current availability, use, contribution to livelihoods, and engagement of household members are
poorly documented. The rapid erosion of traditional knowledge among the Raji community on
the use and management of these species poses a serious threat to their long-term availability
and sustainable use. The present study explores the diversity of WNEFs, their use value, and
the role in livelihoods support, and local perceptions on conservation and management of these
species in Bheriganga Municipality of Karnali Province, Nepal.

RESEARCH METHODS

Study site

The study was conducted in Bheriganga Municipality Ward Number 12 of Surkhet District in
Karnali Province, located at 28° 27’ 32" Nand 81° 43" 06" E (Fig. 1). The Rajis are one of Nepal’s
most marginalized, semi-nomadic, and endangered indigenous groups, primarily distributed
in Karnali and Sudurpaschim provinces (Adhikari, 2022; Thapa et al., 2019). According to
the national census (CBS, 2021), the Raji population totals 5,125 individuals (2,483 males
and 2,642 females), with the largest population in Sudurpaschim (2521), followed by Karnali
(1502) and Lumbini provinces (1049). The Surkhet district in Karnali province is said to be
the mainland of Raji communities hence we focused our study in Raji village of Bheriganga
Municipality (Adhikari, 2022).
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Fig. 1. The study site: Raji village in Bheriganga municipality in Surkhet district in Nepal

Overall, the Raji community in Surkhet is socio-economically marginalized with low income,
limited education, and weak political voice. There have been some positive changes in livelihood
diversification and access to welfare support, but persistent poverty and cultural erosion remain
significant challenges. Traditionally, Rajis depended on fishing, hunting, honey collection, and
forest resources for subsistence (Adhikari, 2022). The major crops that they grow are maize,
finger millets and wheat. Their own production is generally sufficient only for 2-8 months a
year. During the food deficit months Raji people depends on wage labour work and collection
of wild and non-cultivated edible foods (Thapa et al., 2019). Besides, all individuals in Raji
communities receive a monthly social security benefit of NPR 3,990 from the Government of
Nepal through Bheriganga Municipality to support their livelihoods (personal communication
with Hema Gurung, Chief, Social Security and Registration Section, Bheriganga Municipality,
Surkhet, 2026).

Participatory tools

Our study applied three broad approaches and multiple tools. The primary approach for data
collection was the use of participatory tools and techniques followed by a household survey
supplemented by secondary data through literature review. A total of 15 key informants (10
female, 5 male) from the different categories (Local healers, Raji community leader, local
government official, schoolteachers were interviewed individually. Key informants were
selected at village level with the help of local pujari and agriculture officer of Bheriganga
municipality, focusing on people expected to have extensive knowledge of WNEFs. Among the
KII, three local healers from the village who had been treating people for various health-related
problems were also interviewed. Key informants were interviewed about their perceptions of
the availability, uses and status of WNEFs and their contribution to local livelihoods of the Raji
communities. Three focus group discussions (two mixed groups and one focusing on women
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only) were organised with 8-12 people in each group (32 participants: 24 women, 8 men). The
discussions focused on the general status and use of WNEFs in the village and local issues and
initiatives on WNEF management.

Household survey

A census survey with a structured questionnaire was carried out to obtain information about
the use of WNEFs and any local level management initiatives and the socio-economic and
demographic features of the local population. The questionnaire was pre-tested and translated
into Nepali prior to individual household survey for data collection. The information gathered
using the participatory tools was used in the survey design.

Field observations

Besides, four field visits were organised (February, May, July and October 2025) and WNEFs
were also collected and identified by a multidisciplinary team including botanist, socio-
economist and environmental experts including local people and students from the mid-west
university in Ramghat, Surkhet. The unidentified specimens were identified with the help of
reference collections (Press et al., 2000) and an expert taxonomist from the Central Department
of Botany, Tribhuvan University. Furthermore, a rapid market assessment was conducted in
Chinchu Bazar to see the WNEFs available during the season.

Analytical tools
The information and data were analysed using descriptive analysis and frequency calculation
techniques, and results were presented in figures. For the most frequently used vegetable
species, we calculated use value (UV) for individual plant species to give quantitative measures
of its relative importance to the informants objectively (Phillips et al. 1994). Use value was
calculated by using the following equation:
UVs=>)U/n,

where UV refers to the use value of a species, U is the number of use reports mentioned by the
respondents and n is the total number of respondents interviewed.
In addition, informant consensus factor (ICF) was calculated to determine the homogeneity of
the information and degree of overall agreement in using plant species with medicinal values,
the species that are used for treating health-related problems at household level. The following
formula was used Trotter and Logan (1986).

ICF = Nur-Nt/Nur-1
Here, Nur is the number of use reports mentioned by the informant for the given species and Nt
is the number of taxa (species) used by majority of the households.

RESULTS AND DISCUSSION

Socio-economic status of local people

The Raji people in the study site live under different socio-economic conditions in terms of
their occupation, food sufficiency level, income sources, education status, and family size and
age categories. The number of interviewed respondents were 34 including 31 female and only 3
males. The mean age of the respondent was 41 years (where 53% of the respondents were older
than 40 years and 47% were between 20-40 years old). The average household size of the study
site is 5.3 which is higher than the national average of 4.37 (CBS, 2021). The literacy rate of
the study population is lower (56%) compared to the national average of 76.3%. (CBS, 2021).
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The respondents’ households in the study sites depends heavily on agriculture farming as the
primary source of livelihoods followed by wage labour. However, since farming is largely
subsistence-oriented only less than 2% households were able to meet their annual food demand
from their own production and the rest were only food self-sufficient for 2-8 months. During
the food deficit months, these households adopted multiple strategies to meet their daily food
demand which includes wage labour (95%), seasonal migration to Surkhet, Nepalgunj and India
(75%) and collection of wild and non-cultivated edible foods (90%) are the major ones. During
food deficit period, local people adopt similar coping strategy as reported by Adhikari (2022);
Aryal et al. (2018); Thapa et al. (2019); Ulian et al. (2020).

Richness of WNEFs

Wild and Non-cultivated Edible Foods in our study includes all the resources that are collected
and used by Raji communities from forest, farmlands, riverbanks, grasslands and fallow
fields. Our study identified and documented 74 WNEFs belonging to 52 families of which 70
were angiosperms, one gymnosperm, two pteridophytes, and one termite mushroom. (Table
1). Among the families, Moraceae was the largest family with 7 species followed by Araceae
and Rosaceae 4 each and Lamiaceae, Urticaceae, Dioscoreaceae, Poaceae, Cucurbitaceae,
Malvaceae, Berberidaceae and Asteraceae has 2 species in each and rest has only one species.

Wild Edible Food Use in Raji Community
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Trees and herbs are the most common life forms documented in this study (Fig. 2). Similar
study conducted by Thapa et al. (2019) documented 67 wild edible species belonging to 56
genera and 38 families used by Raji households in Surkhet and Kailali districts of Nepal. Aryal
etal. (2018) documented 99 wild non cultivated species belonging to 59 families from Darchula
district of Nepal. Most of the collected species are also recorded and used in other parts of world,
for instance, Bajgai et al. (2023) documented 120 wild edible plant species from 63 families in
Bhutan; in India 1403 species of wild edible plants from 183 families were documented that
are used by local people (Ray et al., 2020). However, the actual diversity and the use value of
these resources and their contribution in food, medicinal and cultural values varied between
households due to socio-economic factors (Aryal et al., 2018). The actual status of WNEFs their
use and their role in livelihood support of the people have not yet been adequately documented.
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B
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—
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Trees

0 5 10 15 20 25 30 35
No. of Species

Fig. 2. Different life forms of WNEF's

Use of WNEFs

All 34 households in Raji community were using diversity of food (vegetables and fruits),
medicine, spice, rituals and income generation. Among these, 26 species had multiple uses
followed by 19 for fruits and 15 vegetables (Fig. 3). Several studies by other authors have
documented a wide range of wild and non-cultivated edibles and their similar use. The study
done by Aryal et al. (2018) documented a total of 99 species having 35 species with multiple
use value, 40 species as fruit and 31 species consumed as vegetable only. Similar use has been
found in study done by Aryal et al. (2009), Rumicha et al. (2025), Suwardi et al. (2023). The
most used parts were the fruit (34), leaves (23), shoots (11) and roots/rhizome (7). Bulb, bark,
flower, stem, seeds, tubers were also used (Table 1). People preferred to collect species which
has multiple use value. When asked why they use WNEFs, 97% of the respondents mentioned
that they are freely available in the nature while 78% noted their taste and organic nature.
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Fig. 3. Uses of WNEFs

WNEFs used as food

Among the WNEFs, 19 fruits and 15 vegetable species are used as a food by Raji people
(Table 1). However, fruits contribute less in terms of food requirement. Species like Phoenix
humlis Royle ex Becc. & Hook.f., Syzygium cumini, (L.) Skeels, Phyllanthus emblica L., Aegle
marmelos (L.) Merr are the frequently harvested and used species during its availability in
nature. Children collect fruits of Phoenix humlis during its availability and sale along roadside,
however, the cash contribution is very negligible to household income.

Among 15 species used as vegetables, seven species have high use value (Fig. 4). These species
are considered as important source of family nutrition and contribute highly to meeting their
daily vegetable requirements. Termitomyces albuminosus, Dryopteris cochleata (D. Don.)
C. Chr., Urtica dioica L., Chenopodium album L., Amaranthus spinosus L., Ophioglossum
reticulatum L., Dioscorea bulbifera L. are the most frequently harvested and use as vegetables
during their season of availability. Among the frequently used vegetable species the use value
of Termitomyces albuminosus was found highest (0.97) followed by Dryopteris cochleate
(0.94). The estimated annual extraction these seven species is presented in Fig. 5. The largest
quantity of harvest was of Termitomyces albuminosus (48 kg), followed by 35 kg of Dryopteris
cochleata and 30 kg of Urtica dioica. The reasons behind the higher use value of the first two
species mentioned were that they are nutritious and taste better as well as use to make multiple
recipes like fried and curry vegetable, use for making pickles. A diverse range of wild and non-
cultivated vegetables are also harvested and used by other communities in other parts of the
country. For instance, people in Naugad Rural Municipality in Darchula District were observed
to collect an average of 85 Kg of Dryopteris cochleate as vegetable per annum (Aryal et al.,
2018). Kafle et al. (2009) reported that Chepang people in Gorkha district of Nepal are using on
average of 364 kg of Dioscorea bulbifera and 96 kg of Urtica dioica per annum for household
consumption. This contention is supported by many studies around the globe (Aryal et al.,
2021: Dorji 2012; Uprety et al., 2012). These food species serve as important supplements
during food scarcity, contribute to enhance dietary diversity thereby strengthening household
resilience.
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However, the collection and harvesting trends for some of the species seems to be unsustainable.
In the other hand, despite the meaningful contribution of the WNEFs to the livelihoods of the
people, these species are often underutilized and ignored in the daily diets and other uses.
This has to do with current food preferences, tastes, and lifestyles of the youth who opt for
the readily available processed foods (Acharya et al., 2017; Aryal et al., 2018; Mothupi &
Shackleton, 2025; Rumicha et al., 2025).
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Fig. 4. Use value of frequently used vegetables
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Fig. 5. Average extraction of frequently harvested vegetable species per annum

Medicinal plant species used for household level health care

Raji people in the study area use various plant species to cure the several ailments. A total of 25
plant species has been used for household level health care (Table 1). Among these 11 species
are only used for medicinal purpose and 14 species having multiple use value (medicinal,
food and cultural purpose). During the focus group discussion, we grouped the major illness
into five types, and Informant Consensus Factor (ICF) was calculated for those health-related
problems (Table 2). These includes stomach disorder (dysentery, diarrhoea), cuts and wounds,
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skin irritation/allergy, cough and cold, and fever and headache. The informant consensus factor
on medicinal plants use was found highest on cuts and wounds (0.90) followed by cough and
cold (0.87). It is interesting that four species were used to treat cuts and wounds, with the
highest number of use reports (34). This is followed by stomach disorders and cough and cold,
each with 32 reports. The lowest number of use reports was for fever and headache (18). The
informant consensus factor (ICF) values for medicinal plant use indicate that many plant species
are commonly used to treat ailments such as wounds and cuts, coughs and colds, fever, and
headaches. Rural people, especially indigenous communities, have used these plant species for
generations to treat health problems based on their traditional knowledge and practices (Aryal
et al., 2018; Kunwar et al., 2022; Kunwar et al., 2013; Paudel, 2015; Semenya & Potgieter,
2014; Suwardi et al., 2023). Several wild and non-cultivated plants having medicinal values
are used to treat similar treatments by number of other study (Adhikari et al., 2019; Aryal et
al., 2018; Cakir, 2017; Kunwar et al., 2015; Rijal, 2011; Samkaria & Kumari, 2025; Shah et al.,
2025; Shirsat et al., 2023; Tadesse et al., 2025). Local healers in the village prepare medicines
from raw herbs using their own experience and knowledge passed down from their ancestors.
Although these traditional medicines are effective and trusted, their use is rapidly declining
due to easy access to modern drugs, weak knowledge transfer, and low interest among younger
generations (Khakurel et al., 2021; Miya et al., 2020; Thapa et al., 2019).

Table 2. Categories of ailments and informant consensus factor (ICF)

Use categories No.of taxa No. of use reports Consensus factor
Stomach disorder 8 32 0.77

Cuts and wounds 4 34 0.9

Fever and headache 5 18 0.76

Skin diseases/Skin irritation 4 24 0.86

Cough and cold 5 32 0.87

Challenges and sustainable management of WNEFs

In our study, we asked the respondents about changes in the availability and use of WNEFs
compared to 10 years ago. Most respondents (90%) reported that both availability and use
have declined. Only a few species, such as Phoenix humilis and Termitomyces albuminosus,
were reported to remain common, mainly because they are in high demand and have good
market value. Similar studies have noted the decreasing availability and use of such species
(Aryal et al., 2018; Feyssa et al., 2011; Pawera et al., 2020; Powell et al., 2023; Rahayu et al.,
2024). Respondents were further asked about their perceptions of major concerned related to
WNEFs. The major issues identified were availability of readymade food in the local market
(33), overharvesting and early collection (31) and neglect of the local food (29) (Fig. 6). We
discuss this further during the three focus group discussions and 15 key informant interview
and found that the declining trend of WNEFs use is due to easy access of readymade food in
the nearby market, unsustainable harvesting and younger generations neglect such foods into
their food recipe. Similar factors are also often cited as major drivers of the reduced availability
and use of WNEFS (Aryal et al., 2018; Borelli et al., 2020; Getachew et al., 2013; Pawera et
al., 2020).
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Fig. 6. Issues related to management and use of WNEFs

Despite local concerns, we explored current management practices among the Raji. Across
all three FGDs, all the participants reported in-situ conservation of key species, with a few
households initiating domestication of selected important species such as Asparagus racemosus
Willd., Dioscorea bulbifera L. for their use. This conservation practices are further supported
by the individual household survey, with most respondents (93%) reporting practising in-situ
conservation, while only 42% domesticating important species in their home gardens. Number
of studies around the globe reported the similar management practices followed by local people
(Aryal et al., 2021; Aryal et al., 2018: Wambugu & Henry, 2022). A collaborative effort across
sectors is needed to develop and implement in-situ conservation, domestication and other
conservation and management strategies for long term sustainable use of these resources (Aryal
et al., 2018; Kunwar et al., 2022; Valdes et al., 2025). The National Genebank can play a crucial
role in conservation of some of the threatened WNEFs for future use. The Raji people should
be actively involved in conservation and management, as they possess the greatest knowledge
of these species. In addition, municipality-level diversity and food fairs showcasing WNEFs are
needed to raise awareness, revive interest among the younger generation, and motivate local
communities toward better management and sustainable use of these resources.

CONCLUSION
A total of 74 wild and non-cultivated edible food (WNEFs) species with multiple use values
were documented in Raji community in Bheriganga Municipality of Karnali Province, Nepal.
These species play a vital role in the food security, nutrition, medicine, and livelihoods of the
local people. Species like Termitomyces albuminosus, Dryopteris cochleate, Phoenix humilis
are important part of Raji People’s livelihood. Despite their importance, the availability and use
of many species have declined over 10 years’ time mainly due to unsustainable and immature
harvesting, availability of readymade food and changing dietary preferences among younger
generations. There is growing pressure on WNEFs that required coordinated effort among
government, research and private sectors for conservation and management of these important
species for long run. The Raji people hold valuable traditional knowledge and actively
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practice in-situ conservation and domestication of key species. However, broader support from
municipality authorities, academic and research institutions (Mid-West University and NARC)
are required for promotion of WNEFs. The Diversity and food fair can be organised at local
and district level to raise awareness among the wide range of stakeholders. It would be an
adversity if the Raji, a highly marginalized community relying on wild foods, wage labour, and
subsistence farming, lost access to wild and non-cultivated edible foods, a key component of
their food security. To ensure long-term food security, it is crucial to explore future opportunities
for sustainable use and value addition of these resources.
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