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Abstract

Wild edible plants (WEPs) are among the most important non-timber forest products (NTFPs) used in Arunachal
Pradesh for ensuring food security, income generation, and cultural practices. The current study identifies and
compares the diversity, market dynamics, and socio-economic significance of WEPs in Papum Pare and East
Siang districts, both predominantly home to the Nyishi and Adi tribes, respectively. Surveys based on market data
were collected from 24 major and roadside markets, including interviews with 293 vendors using semi-structured
and open-ended questionnaires. In all, 81 WEP species of 37 families, 60 genera, and one macrofungus were
documented. The herbs were found to be the dominating life form, and the leaves, tender shoots, and fruits were
the most common parts of the plants being sold. Most species had availability throughout the year, which is
indicative of their ecological plasticity and importance in the diet. Women played an important role in market
participation, with more than 85–90% female vendors in most markets, signifying their contribution to petty
trading and agrobiodiversity-based livelihood. Species distribution indicated a higher percentage of retailers in the
market, implying a well-established market chain. The Jaccard similarity index (0.876) indicated a high level of
similarity between the two districts in terms of species composition, suggesting similar ecological and traditional
knowledge systems in both areas.
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1. Introduction
Non-Timber Forest Products in Arunachal

Pradesh are an essential component of the local
economy, biodiversity, and the cultural practices of
indigenous communities. NTFPs consist of a large
variety of plants and plant products which includes
fruits, vegetables, other edible items, medicine, fibre,
dye, thatches that can be gathered from forests
without causing any serious damage to the trees or
ecosystem. The wild edible plants are the important
group of NTFPs that are used to fulfil the dietary
and nutritional requirements. Besides, these species
are now become important resources for income

generation as are highly demanded locally or
otherwise. The collection and consumption of wild
plants play an important role in the nutritional diet of
local tribes, as well as in their economy. Recent studies
have underlined the importance of sustainable
harvesting practices for these edible plants, which are
often harvested from the wild without causing damage
to the forest ecosystem.

These NTFPs are also integral to the local
culture and rituals, making them not only a source of
food but also a part of indigenous heritage. Conservation
efforts and promoting sustainable harvesting are vital
to ensuring that these resources remain available for
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future generations.
The indigenous communities of the state consumed

a large number of wild edible plants. The recent review
work of Gajurel et al. (2023), a total of 662 species
belonging to 340 genera and 124 families used mostly
in the form of vegetables, fruits, medicines, spices and
condiments have been reported. Documentation of
NTFPs and edible plants are attempted by different
worker for different communities. Singh and Asha
(2017) documented various wild edible fruits in some
districts of Arunachal Pradesh. Sharma et al., (2015)
documented the status, utilization and economic
valuation of NTFPs of Arunachal Pradesh covering 8
districts involving 350 households in which 135 plants
based and 36 animal based NTFPs were recorded.
Use of wild edible plants by indigenous groups of
Namsai district of Arunachal Pradesh and documented
35 WEPs used for consumption purposes by Dutta et
al. (2024). These studies have proven that the
consumption and marketing of wild edible plants is
common livelihood practices in the state.

A number of wild vegetables are consumed
extensively by the tribal communities of the state. The
young, curled fronds are widely used as a vegetable
which are of ecological and nutritional importance
(Das et al., 2022). Poi or lovo (Basella alba),
a wild, leafy green plant used in curries or soups and
are nutrient dense. The recent ethnobotanical studies 
have shown that wild spinach is one of the
significant seasonal vegetables for the
tribes of Arunachal Pradesh (Sharma et al.,
2023). Several species of wild yams are there in the
forests of Arunachal Pradesh. Wild yams are dug out,
boiled, and then eaten. New studies show that wild
yams are an essential  food to the tribesmen,
especially in distant places (Tao et al., 2021). In
Arunachal Pradesh, young shoots of bamboo
are harvested and eaten.  The shoots have
a special flavour, and they carry  an important
role in the daily diet. Studies on the traditional use
of bamboo by tribal people indicate that bamboo
shoots are a part of most diets of the region (Verma
et al., 2024). Wild mushrooms including  the species
of Russula and Lactarius genera are collected and
consumed in the region. Mushrooms are often
foraged and sold in local markets, contributing to
both the economy and food security of the region
(Bhatt et al., 2023). Taro (Colocasia esculenta) is
widely cultivated but is also found growing in the
wild, particularly in the moist areas of the region.
Taro roots are the main component in the diet of the

indigenous people of Arunachal Pradesh (Sarma et
al., 2023). Bamboo shoots are considered a valuable
NTFP in the sustainable livelihoods of the tribal
people in Arunachal Pradesh (Basu et al., 2024).
So consumption of numerous species as green
vegetable is integral part of the livelihood of the
community. These vegetables are often commonly
found in the local markets indicating their economic
values. The diversity, utilization and cultural
preference of these vegetable could be documented
even through the market survey.

Among the various markets with heavy
marketing of the NTFPs, the Itanagar under Papum
Pare and the Pasighat under East Siang district are
the two leading areas where maximum and
diversified species are sold in the market. The
Itanagar area is dominated by the Nyshi tribe while
the Pasighat area is dominated by the Adi tribe. Both
these tribe have their own rich traditional knowledge
systems and preferred numerous plant species to
be used as vegetable. To understand the diversity
and market dynamics of the wild edible plants in
the two regions, the present comparative study has
been undertaken.

2. Materials and Methods

Study area:  The present study was conducted
after selection of markets in the two districts of
Papum Pare and East Siang (figure 1). The daily
markets of Itanagar Akashdeep Complex, Nirjuli,
Banderdewa, Naharlagun and the Road side from
Naharlagun to Itanagar by the National Highway
415, weekly market of Doimukh in the Itanagar
Capital Complex Region (ICR) and daily market of
Sagalee were selected from the Papum Pare district
for survey and documentation. In the East Siang
district daily markets of Pasighat main market and
adjacent colonies, Ruksin, Oyan, Mebo, Ranaghat,
rani village and APST bus stand area were selected.

Survey and documentation: Survey and
documentation was carried out in the selected
markets with the help of a pre-texted questionnaire
and discussion with the local vendors dealing with
the NTFPs. Vegetable vendors in the markets as well
as local inhabitants were interacted regarding use of
wild vegetables in the selected markets. Prior to
conducting interview schedule with the vendors,
standard questionnaires were prepared together with
semi-structured and open-ended questions (Martin,
1995; Cotton, 1996 and Bruni et al., 1997). Both semi-
structured and open-ended interview schedule was
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carried out at the individual level to gather information
on local names of plants used in the market, habitat of
the plants along with their uses, technique of
preparation and their life-forms. Plants collected from
wild habitat, used as vegetable by these people but
not in practice of cultivation, were identified with the
help of existing herbarium sheets and literature
available. Plants were categorized into herbs, shrubs,
trees and climbers using the Raunkiaer’s life form
classification system (Raunkiaer, 1934).

3. Results

(i) Local markets, vendors and marketing of
WEPs:
The present study revealed that the inhabitants

of the study area predominantly belong to the Nyishi
(Papum Pare) and Adi (East Siang) tribes, use large
numbers of wild edible plants (WEPs) in various
forms in their day to day life. The WEPs play a
significant role in their households and are also
impactful in income generation. In the present study
a total of 293 retail shops across 24 major and road
side markets (figure 1, table 1) were surveyed from
both the districts. A total of 203 retail shopkeepers
were interviewed from the Papum Pare districts
including 8 major market establishments of the
locality and 9 road side markets. In the East Siang
district, 90 retailers were interviewed from 3 major
markets of the locality and 4 road side temporary
establishments.

Figure 1: The locations of the markets surveyed in the map.
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Table 1: Details of the markets surveyed in the two districts of Arunachal Pradesh

The survey clearly proves that local markets in
Papum Pare and East Siang districts are operated
mainly by women due to the high level of women’s
participation in petty trading activities, trading of
agricultural produce, and income generation through
livelihood systems. The results obtained from the study
show that women play an essential role in maintaining
the informal market economy in Arunachal Pradesh.
As many as 293 vendors were identified in the survey
of local markets, which indicates the presence of
participation of locals in informal markets (figure 2).
Women accounted for more than 85–90% of the total
vendors in markets across all the two districts. In a
few of the markets, viz. Lower Karsingsha, Nirjuli
Daily Market, Nirjuli, Naharlagun, Itanagar (Ganga),
Sagalee, Upper Karsingsha, Bage Tinali, Yupia (1–3),
Chimpu, Hoj, Oyan, Rani Village, Ranaghat, and Near

APST Bus Stand; the presence of women was 100%,
without any male vendor. This signifies that women
played a major role in trading activities carried out in
the markets. Markets that had comparatively a higher
number of total vendors include Itanagar (Ganga) (32
vendors), Naharlagun (28 vendors), Near Shiv Mandir-
2 (23 vendors), and Pasighat (33 vendors). Although
there were more vendors in the above-mentioned
markets, still, the percentage of male vendors was very
low in comparison to females. For example, in Pasighat
market, out of 33 vendors, only 6 were male vendors,
while 2 out of the 23 total vendors were male in Near
Shiv Mandir-2. Male vendors were only found in some
specific markets, including Banderdewa, Doimukh,
Itanagar (Akashdeep), Near Shiv Mandir-1 & 2,
Pasighat, Ruksin, and Mebo; but, the numbers of males
were comparatively very low. Out of the total vendors
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in all the listed markets, males accounted for only 5 in Near Shiv Mandir-2 and 6 in Pasighat.

The distribution of vendors according to age
groups in the districts of Papum Pare and East Siang
is illustrated in figure 3 below. From the graph, it is
clear that in both districts, vendors belonging to the
age range of 31–45 years constituted the highest
percentage, meaning that commercial activity in the
markets is dominated by people who are in their most

Figure 2: The details of vendors interviewed from the two districts

active economic period. There were 93 vendors in the
31–45 age group in Papum Pare district and 43 vendors
in the same group in East Siang. The 15–30 years age
group also had relatively high vendor representation,
especially in the Papum Pare district where there were
54 vendors. However, the number of vendors reduced
as the age increased (figure 3).

Figure 3: The age group of vendors interviewed
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The current study further highlighted the number-
based distribution of various species according to the
involvement of retailers in their selling. It was observed
that for Papum Pare district, there was no presence of
any species in the retailer numbers between 0-10 and
11-20. Moreover, the maximum presence of species was
observed to be through 41-60 and 121-160 retailers, each
containing 16 species while the second highest presence

of species is through 61-90 retailers which comprise 14
species. There was also a good amount of presence of
species sold by 91-120 and more than 161 retailers each
having 13 species. While only 9 species were found to
be sold by 21-40 retailers. This shows that the vast
majority of species possess a good amount of market
presence through active retailer participation due to their
high demand and availability (figure 4).

In the East Siang area, most of the species were
sold by a reasonable number of retailers, and the
maximum occurrence of species was found under the
21-40 retailers category, with 35 species in total. This
suggests that many species have been well traded and
their market penetration is moderate. On the other
hand, fewer numbers of species were found being sold

Figure 4: Distribution of species based on the number of retailers involved in their sale in Papum Pare

by 41-60 retailers, with 15 species recorded in total,
implying that their market penetration and availability
are higher compared to those being sold by fewer
retailers. The minimum number of species being sold
by 0-10 retailers was found which includes only 3
species, while only 4 species were sold by 61-90
retailers (figure 5).

Figure 5: Distribution of species based on the number of retailers involved in their sale in East Siang
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(i) Species Diversity, habits and parts used of
WEPs
A total of 81 species (annexure 1- list of species)

were recorded from the 31 different markets of the
two districts. Total number of species sold in Papum
Pare and East Siang districts are 81 & 71 respectively,
which shows dominant of WEPs sell in the Papum
Pare district is comparatively higher. The number of
species documented belongs to 37 families and 60
genera of plants and 1 family and genus of macrofungi.
Out of these documented vegetables, pteridophytes
account for 1 species (1.23%), macrofungi for 1
(1.23%), monocotyledons account for 20 (24.69%) and
the rest 59 (72.83%) account for dicotyledons. Among

the lifeforms of the reported species, 43 (53.08%) herbs
constitute highest contribution followed by 21 trees
(25.92%), 7 shrubs (8.64%), 5 climbers (6.17%), 3
bamboo (3.7%) and 1 each of fern and fruiting body
of macrofungi (1.23% each) (Figure 6). During the
present study, it was recorded that leaves of 37 species
were sold in the market which is the highest part of
plant sold in the markets of the study area followed by
tender shoots (36) and fruits (28). Plant parts like
flower of 12 species, seed (9) rhizome (8),
inflorescence (6), whole plant (3) and 2 each of petiole,
pseudostem, stem and pith and 1 each of sucker, corm,
bulb, young sprout, bark, bulbil, fruiting body, nuts and
root constitute the parts of plants sold (figure 7).

Figure 6: Habit wise distribution of WEPs documented from the markets

Figure 7: Parts of plants sold in the markets studied
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The species contribution per family was also
analysed and found that Amaranthaceae, Aracear,
Lamiaceae, Musaceae and Rutaceae contribute 5 spe-
cies each and was the highest contribution familywise.
This is followed by Lauraceae, Poaceae, Solanaceae

and Utricaceae with 4 numbers of species each (fig-
ure 8). Amongst the WEPs recorded, 59 numbers of
dicotyledonous plants were recorded followed by 20
monocots, 1 species each of pteridophytes and
macrofungi (figure 9).

Figure 8: Family wise species contribution of the WEPs sold in the markets

Figure 9: Types of plants and WEPs available in the market



Seasonal availability of WEP species was
documented in the study area. Of the total of 81 WEP
species available, most (49 WEP species) were observed
to be available throughout the year, which is indicative
of their adaptability in the ecosystem and significance
as a source of nutrition. Seasonal availability of the WEP
species was relatively rare. Only a few numbers of WEP
species were available seasonally in winter (1 species),
summer (1 species), spring (2 species), and autumn (2

species). The availability of some species was noted to
occur concurrently in specific seasons, which was seen
predominantly in spring and summer (13 WEP species)
and summer and autumn (6 WEP species). Other
species were noted for their multi-season availability,
such as autumn and winter (4 WEP species) and spring,
summer, and autumn (2 WEP species), with only one
species having availability between summer and winter
(figure 10).

Figure 10: Availability of number of WEPs in different seasons

The Jaccard similarity index of Papum Pare
district and East Siang district was 0.876, which showed
that both districts have a very high degree of similarity
regarding the composition of the plant species. This
shows that most of the species available in Papum
Pare are also available in East Siang due to similar
environmental conditions, similar vegetation type, and
usage of plant species for similar purposes. The low
percentage of dissimilar plant species indicates the
occurrence of few local variations in plant species.

The Jaccard similarity index for each pair of
the 24 market locations varied from 0.532 to 0.960,

indicating the presence of plant species with moderate
to very high similarity across markets. The highest
degree of similarity was obtained between the Lower
Karsingsha and Upper Karsingsha markets (J = 0.960),
indicating the presence of highly similar species
composition between the two markets. The highest
Jaccard similarity was also seen in urban markets such
as between the Itanagar Akashdeep Market and
Itanagar Ganga Market (J = 1.000). On the other hand,
there were lower degrees of similarity obtained
between markets located far apart such as the Pasighat
and Yupia markets.
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Nirjuli Daily market Temporary establishment at Nirjuli

Itanagar (Ganga) Road side market near Shiv mandir, Itanagar

Sagalee Pasighat

Plate 1: Some of the markets surveyed in the present study
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Musa itinerans Acmella paniculata Zanthoxylum rhetsa

Litsea cubeba Castanopsis indica Fermented Bamboo Shoot

Piper pedicellatum Phoebe cooperiana Colocasia esculenta

Solanum torvum Lasia spinosa Solanum anguivi

Plate 2: Some of the WEPs in the market
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4. Discussion
The present study reports a high level of

diversification of WEPs along with their widespread
commercialization at local markets in Papum Pare and
East Siang districts of Arunachal Pradesh, emphasizing
their significant importance in meeting indigenous needs
for livelihoods and food security. The predominance
of Nyishi and Adi tribes in the study area largely shapes
the dynamics of the use of plant-based resources by
these populations as they have their unique ethno-botany
traditions associated with forest ecosystems. The same
trends have been noted for other areas of Northeast
India where traditional ecological knowledge remains
the cornerstone for food practices and trading (Dollo et
al., 2021; Dutta & Dutta, 2022).

One of the key observations of this study is the
significant role of women vendors who account for
more than 85-90% of vendors in all markets studied,
with females constituting the total vendor population
in some places. This finding clearly confirms previous
literature showing women being the main bearers of
knowledge concerning wild foods and actively engaged
in their collection, preparation, and trading (Singh et
al., 2020; Choudhury et al., 2023). The informal markets
dominated by women play an important role in
supporting livelihoods especially in tribal areas due to
limited employment opportunities. Gender-dominated
markets can be seen in Manipur, Meghalaya, Mizoram,
and Southeast Asia (Shankar et al., 2021).

A prevalence of traders within the 31–45 years
age category implies that the livelihood of WEPs
depends mainly on economically active individuals who
can effectively coordinate collecting, domestic
activities, and market trading. Youthful vendors,
especially in Papum Pare district, imply the relevance
of WEPs to the local population. Meanwhile,
decreasing involvement of the age categories above
46 years is indicative of certain socio-economic
changes, posing potential issues regarding transfer of
plant-related knowledge from one generation to another.
These tendencies have already been observed in other
areas of the Eastern Himalaya and attributed to
modernization and changing dietary habits (Tangjang
et al., 2020; Dollo et al., 2021).

The identification of 81 different WEP species
representing 37 plant families demonstrates unique flora
of the Eastern Himalayan biodiversity hotspot. The
dominance of dicotyledonous species and herbaceous
life forms is consistent with other ethnobotanical
surveys carried out in various Himalayan and sub-
Himalayan regions. Indeed, there is evidence that herbs

predominate in ethnobotanical studies owing to their
widespread distribution, quick regeneration, and
seasonal availability (Kala & Ratajc, 2012; Misra et
al., 2020). An additional observation of the significant
role of tree species and bamboo suggests the ongoing
exploitation of forests.

Leafy parts, tender shoots, and fruits appeared to
be the most common plant parts used for trade in
WEPs. This trend is typical of many ethnobotanical
surveys conducted in India and Southeast Asian
countries. Indeed, recent studies indicate that leafy
vegetables play an important role in diets of many
populations because of their beneficial properties, i.e.,
a significant content of antioxidants, vitamins, minerals,
and dietary fibres (Nongdam & Tikendra, 2019;
Choudhury et al., 2023). The use of other plant parts,
such as rhizomes, inflorescences, pseudostems, and
bulbs, is indicative of a wide culinary practice in the
area. The presence of WEPs through most parts of
the year underscores their adaptability to the ecosystem
and significance as dependable sources of food. The
overlap of seasons in spring, summer, and autumn is
associated with high biological productivity,
guaranteeing consistent supply into the market. The
perennial nature of wild food products has gained
considerable recognition as an important safeguard
against seasonal food shortages and unpredictable
climatic impacts on agriculture (Misra et al., 2020;
Dutta & Dutta, 2022).

The disparities in retailer involvement in Papum
Pare and East Siang districts indicate differences in
market sizes, proximity to cities, and infrastructure
levels. Papum Pare had greater market coverage and
higher retailer involvement, probably due to superior
connectivity and demand from urban centres. Similar
geographic trends have been reported in other
ethnobotanical market analyses, where infrastructure
and accessibility play significant roles in
commercialization levels (Shankar et al., 2021).

The very high Jaccard similarity index (0.876) for
the two districts highlights the significant similarity of
marketed species composition based on similar
environmental factors and cultural aspects. The higher
similarity among neighbouring markets shows the
existence of a common group of species, whereas
lower similarity among distant markets indicates local
availability and demand. Similar trends have been
observed in previous regional market research
conducted in Asia, highlighting the relationship between
ecological, cultural, and market factors (Albuquerque
et al., 2018; Tangjang et al., 2020).
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The results highlight the multiple roles of WEPs
in contributing to the nutrition, economy, and cultural
traditions of Arunachal Pradesh. Given the rapid
changes in land use, climatic conditions, and socio-
economic status, the incorporation of WEPs into
conservation strategies, sustainable extraction systems,
and livelihood schemes for women becomes
increasingly important. Enhancing the value chain of
WEPs, documenting indigenous knowledge, and
recognizing the significance of informal markets for
conservation purposes can contribute to the dual
objectives of preserving biological diversity and
promoting community resilience.

5. Conclusion

The present study highlighted the significance of
WEPs in sustaining Papum Pare and East Siang districts
of Arunachal Pradesh. Markets were dominated by
females, highlighting the significance of their role in
petty trade and WEPs based livelihoods. Rich species

diversity, dominance of herbaceous life plants,
availability of most WEPs throughout the year and the
involvement of retailers is an indication of good
adaptive potential and well-developed market network.
Very high value of Jaccard similarity index between
the districts and among various markets highlights the
common stock of species used which is the same
because of similar ecosystem and culture of the area.
The outcome of the present study stresses on the
necessity of conserving WEP diversity and women-
centric market system for ensuring food security and
sustainable livelihoods in Eastern Himalaya region.
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