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Abstract

An ethnobotanical field survey was conducted in the 16 villages of the Apatani and Nyishi tribes of Lower Subansiri district of Arunachal Pradesh India during
year 2016 — 2022. Ethnobotanical information was gathered through participants observations, focused group discussion, transect walk with informants and
structured questionnaire format. The study revealed a total of 177 ethnobotanical species belonging to 58 plant families distributed under 125 genera used as
food and medicinal agent by the Apatani the Nyishi tribes. Herbs were represented by highest number of species (103 spp.) which is followed by trees (34
spp.), shrubs (19 spp.), climbers (10 spp.), creepers (5 spp.) and under-shrub (1 sp.). The leaves were found to be the most frequently harvested plant parts
with 60 spp. (33.8%) followed by fruits 56 spp. (31.60 %), whole plant 17 spp. (9.6 %), seeds 14 spp. (7.9%), roots 10 spp. (5.6 %), inflorescence, stem and
young shoots 6 spp. (3.6%), petiole and tuber 5 spp. (2.8 %), bulb and rhizome 3 spp. (1.1 %), Pods, bark, resin and grass 1 sp. (0.5%). It was observed that the
Apatani and Nyishi communities possess rich traditional knowledge related to identification, harvesting and sustainable utilization of the ethnobotanical

resources.
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1. Introduction

The state Arunachal Pradesh is a part of North East India and is
located within Himalayan Biodiversity Hotspot (Myers et al.,
2000). The state is blessed with rich biodiversity and tribal
traditional knowledge. Lower Subansiri district of Arunachal
Pradesh is inhabited by Apatani and the Nyishi tribes endowed
with rich traditional biocultural knowledge system (Rubu et al.,
2021). They share a common ancestry derived from the mythical
father Abo Tani, and also reported to have similar mythology and
folklore, customary laws and oral literatures which is primarily
found in the central districts of Arunachal Pradesh with slight
variation in dialect and cultural practices (Tag and Das, 2004;
Showren 2009; Naka et al., 2013; Palaniappan, 2019). However,
perusal of literature revealed that the focused ethnobotanical study
is required to document the ethnobotanical species traditionally
used as food and medicinal agents by the Apatani and Nyishi tribes
(Kala, 2005). The ethnobotanical and associated traditional
knowledge used for bioresource conservation and sustenance of the
rural livelihood need proper documentation and preservation for
posterity and promotion of the rich cultural heritage of the Tani
tribes of Eastern Himalaya (Rubu et al., 2021; Yanka et al., 2022).
Therefore, this study documents the ethnobotanical species
exclusively used as food and medicinal agents by the Apatani and
Nyishi tribes of Lower Subansiri district of Arunachal Pradesh.

2. Materials and methods
2.1. Study site

Lower Subansiri district of Arunachal Pradesh has a total land area
of 3875 sq.km which lies between 26° 55' and 28° 40' N latitude
and longitude 92° 40' and 94° 2' E. The district is bounded by
Kurung-Kumey and Upper Subansiri districts on the North, Papum
Pare district of Arunachal Pradesh and Assam on the South (Figure
1 and 2). The Lower Subansiri district is endowed with rich natural
vegetation which comprises of tropical rain forest (100 - 1000 m),
Subtropical Forest (1000 — 2000 m) and temperate forests (2000
m — 3000 m) (Figure 2A-C) and receives heavy rainfall during the
month of March to July and remain dry during winter months
(Yanka et al., 2019; Rubu et al., 2021).

2.2. Field survey

Ethnobotanical survey was conducted during 2016 - 2022 in 16
villages and semi-urban area of Lower Subansiri district of
Arunachal Pradesh, namely, Ziro, Hapoli, Hari, Hong, Mudang
Tage, Bamin Michi, Dutta, Lempia and Tajang in Apatani
biocultural landscape (Figure 2A) and the Yachuli, Yazali, Takam
Pasa, Possa, Peni, Pitapool and Potin in Nyishi biocultural
landscape (Figure 2B and C) following the standard field interview
method suggested by Martin (1995). Prior Informed Consent (PIC)
were obtained from the informants of the study site. The
ethnobotanical information of food and medicinal plants were
collected from professional farmers and healers using participants
observation, semi structured and structured questionnaires
format, focused group discussion and transect walk with local
informants in the community forest area. The voucher specimens
of the ethnobotanical species were collected and prepared using
standard method (Jain and Rao, 1977) and the taxonomic identity
were confirmed using standard local flora such as Flora of Lower
Subansiri District, Arunachal Pradesh (India), Vol. 1 & 2. (Pal,
2013) and Flora of Kurung Kumey District, Arunachal Pradesh
(Dash and Paramjit, 2017). Accepted names were verified in the
POWO (https://powo.science.kew.org/) hosted by the Royal
Botanic Garden Kew, UK. The voucher specimens were submitted
in the Herbarium of Arunachal University (HAU), Department of
Botany, Rajiv Gandhi University, Rono Hills, Doimukh, Arunachal
Pradesh, India for future references.

3. Results

3.1. Taxonomic diversity of ethnobotanical species

The present study revealed a total of 177 species of food and
medicinal flora representing 125 genera from 58 plant families
used by the Apatani and Nyishi tribes of Lower Subansiri district of
Arunachal Pradesh (Table 1, Figure 3A). Rosaceae with 19 spp.
(10.73 %) has been reported to be the most dominant family which
is followed by Asteraceae 15 (8.47%) and Solanaceae 13 (7.34 %)
(Figure 3B).
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Figure 1. Map of Arunachal Pradesh (Blue region) showing the study site in the Lower Subansiri District of Arunachal Pradesh, India.
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Figure 2. Google Earth image of Lower Subansiri District showing the study site; A. Ziro valley; B. Yachuli, Yazali, Takam Pasa, Possa; C. Peni, Pitapool
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ic diversity of species (n=177); B. Growth form and habits of cthnobotanical
Of the total 177 species reported, herbaceous species are
represented by 103 spp. (58.1%) which is followed by trees with 34
spp- (19.2%), shrubs 19 spp. (9.6%), climbers 10 spp. (5.4%) and
creepers 5 spp. (2.8%) and under-shrub 1 sp. (0.5 %) (Figure 4).
Further, 124 spp. are found useful as food, 44 spp. as medicine, 8
spp. as spice and condiments, 21 spp. as both food and medicine, 4

spp. as food and beverage, 2 spp. as poisoning agent and 1 sp. as
spice and condiments and food (Figure 5).

3.2. Utilisation of plant parts

Among the different plant parts harvested, leaves were found to be
the most frequently plant part harvested (60 spp.) which accounts
for 33.8% which is followed by fruits with 56 spp. (31.60 %), whole
plant 17 spp. (9.6 %), seeds 14 spp. (7.9%), roots 10 spp. (5.6 %),
inflorescence, stem and young shoots 6 spp. (3.6%), petiole and
tuber 5 spp. (2.8 %), bulb and rhizome 3 spp. (1.1 %), Pods, bark,
resin and grass 1 sp. (0.5%) (Figure 6)

Further, of the total 177 species reported, 153 spp. (82%) of food
and medicinal plants reported are orally consumed, while 29 spp.
(15%) were applied topically and 5 spp (3%) were used both by
orally consumption and topical application (Figure 7).

3.3. Marketing potential of the ethnobotanical species

Out of the total 177 species, Acmella oleracea, Allium chinense,
Allium  hookeri, Capsicum chinense, Castanopsis indica,
Chenopodium album, Citrus x aurantium, Clerodendrum
glandulosum, Colocasia esculenta, Cucurbita maxima, Dioscorea
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Figure 4. Graph showing the species representation under different plant families
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reported as frequently harvested ethnobotanical species which
were found to be popularly sold in the local ethnobotanical markets
of Potin, Yachuli, Yazali, Ziro and Hapoli township market area for
their traditional food and medicinal values. These ethnobotanical
species fetch lucrative income for the marginal farmers which
mainly comprises of women folk and has the higher commercial
potential to sustain rural livelihood security in both Apatani and
Nyishi area.
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Figure 7. Pie Chart showing the mode of application of food and
medicinal plants (n=177 species) used by the Apatani and Nyishi
tribes of Lower Subansiri district of Arunachal Pradesh.

4. Discussion

Present ethnobotanical investigation has revealed that most of the
marginal farmers mainly comprises of women folk among the
Apatani and the Nyishi community of Lower Subansiri district of
Arunachal Pradesh primarily relies on cultivated and wild edible
plants for meeting their food and medicinal requirements which
helps in sustenance of the rural livelihood. The wild edible species
such as Dioscorea floribunda, Diplazium esculentum, Fagopyrum
esculentum, Houttuynia cordata, Litsea cubeba, Oenanthe
Jjavanica, Phytolacca acinosa, Piper  pedicellatum,
Rhynchotechum ellipticum, and Zanthoxylum armatum were
frequently found sold in the local markets due to high demand in
traditional food system and has the potential to sustain local
economy, food and medicinal security in the rural localities. Some
of these reports were found to be in agreement with earlier
ethnobotanical reports on Apatani and Nyishi communities (Kala
etal., 2005; Rubu et al., 2021; Yanka et al., 2022). Our observation
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Figure 5. Bar diagram showing the use category of ethnobotanical species
recorded from Apatani and Nyishi biocultural landscape of Lower
Subansiri district of Arunachal Pradesh, India.
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Figure 6. Plant parts harvested and used by the Apatani and Nyishi
community of Lower Subansiri district of Arunachal Pradesh, India.

further revealed that medicinal flora reported are mostly harvested
from the wild sources available in the tropical, subtropical and
temperate forest of both Nyishi and Apatani biocultural landscape.
The community traditional knowledge plays a vital role in
cultivation and conservation of the commercially viable species;
however, younger generation are slowly losing traditional
ethnobotanical knowledge (Yanka et al., 2019).
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5. Conclusion

Present study reported ethnobotanical uses of 177 species of both
cultivated and wild edible food and medicinal flora from Apatani
and Nyishi biocultural landscape of Lower Subansiri district of
Arunachal Pradesh. These ethnobotanical species were found as a
main source of food and medicinal security among the marginal
farmers mainly comprises of womenfolk living in the rural and
semi-urban localities. The ethnobotanical species frequently
harvested and sold in the markets have been reported to have high
demand in traditional food and medicinal preparation of the Nyishi
and Apatani tribe. Conservation of community forest and
spreading awareness on traditional utilization knowledge will help
in conservation and sustainable utilization of the wild
ethnobotanical species of high commercial significance.
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