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ABSTRACT

The species diversity of climber is found very high in the tropical region of the world. The tropical and
sub tropical forests in the Eastern Himalayan state exhibit a good representation of climbing flora. A
study on the taxonomic diversity and socio economic importance of climbing plants occurring in Papum

Pare district, Arunachal Pradesh was carried out. A total of 187 climbing species were recorded
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amongst which 61 species distributed over 43 genera and 20 families are found having various
economic applications. The detailed ethnobotanical uses and economic importance of all the species
were evaluated and presented. Based on their end use, the species are grouped under six broad
categories where the highest number of 29 species are found used as local medicines. Additionally, 22
other species were used as wild edibles, 7 species as construction and handicraft materials and 7
species for hunting and fishing. Among all, the species like Piper longum, Abrus precatorius, Calamus
tenuis, Dioscorea spp. and Rubia cordifolia have good commercial and economic values. The study

revealed that the climbing species are linked with the livelihood as well as for the socio economic
support to the local communities. As the majority of the species are used for medicines, fruits and
vegetables, the climbing species are found to be playing a vital role in the fulfilment of the medicinal
and nutritional requirements of the local people.

Introduction

The climbing plants are found ecologically and
economically one of the important floristic elements,
particularly in tropical and subtropical regions.
However, the climbing species are most understudied
among the various habit forms and their studies are
more or less neglected by the majority of the
researchers (1). Studies on the climbing plants
worldwide are often clumped together with plants of
all growth forms and often fail to highlight the various
contributions (2). Climbing plants are usually
considered a nuisance by foresters and are generally
cut down in any silviculturally managed forests (1).
About 50% of the families of vascular plants contain
climbing plants (3). They occur in all forest ecosystems
with its highest occurrence in tropical and sub-tropical
forests (4, 5). Globally, studies on the climbing species
are focussed primarily on lianas occurring in tropical
forest communities by most of the researchers (6-8).

As compared to the lianas, studies on vines are
relatively less and only a few researchers include
vines in their studies (9, 10).

Climbing plants play very crucial roles in the
forest communities and ecosystem dynamics (11, 12).
Besides providing a canopy to canopy access for
arboreal animals, these species provide important
food materials for many other animals at the times of
food scarcity with their abundant leaves as well as
fruits and flowers (13). Many climbing plants are also
widely used by the people especially those living in
rural areas as an important source of food, medicine
and edible fruits (4, 14). Apart from food and
medicine, many climbing plants are important sources
of non-timber forest products (NTFPs) used for
different domestic purposes including furniture,
fuelwood, rope making etc. (7, 15).

The Eastern Himalayan state of Arunachal
Pradesh exhibits rich diversity of flowering plants
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with the occurrence of more than 5000 species of
flowering plants (16). The tropical and subtropical
forests of the state particularly below 1500 m altitude
are found suitable habitats for various climbing
species viz. lianas and herbaceous vines. The state is
inhabited by 26 major tribes and 110 sub-tribes with
each tribe having their own sociocultural practices
and traditions (17). The tribal people, apart from
utilising the local plant resources for their nutrient
supplement, also depend largely on forest resources
for generating additional income which in turn
improves their socio-economic condition. Many of
the products obtained from the forest are often seen
on sale in the local markets. To understand the
taxonomic diversity and economic values of climbing
plants a study was conducted selecting the district
Papum Pare. The district represents suitable habitats
for different climbing species as both the tropical and
subtropical climate is prevalent in the area.
Moreover, the state capital city Itanagar lies in the
district and hence habitat degradation is assumed to
be very high because of rapid developmental
activities.

Study site

The Papum Pare district of Arunachal Pradesh lies on
the foothills of Himalaya and located between 26°56
“11” to 27°35°44” North latitude and 93°12°45” to
94°13°30” East longitude. The district covers a
geographical area of 3462 km? and is bounded in the
North by Lower Subansiri district, West by East
Kameng district, East by West Siang district and
South by North Lakhimpur district of Assam (Fig. 1).

As the state is uniquely situated in the transition zone
between the Himalayan and Indo-Burmese regions, a
major part of the Papum Pare district is covered by
thick forest mostly with the humid tropical and
subtropical type of vegetation. The forest areas are
rich in diversified floras, where the climbers form an
important component both in normal and degraded
forests. The district is dominantly inhabited by the
Nyishi tribe belonging to the Indo-Mongoloid group of
people. The district is also home to numerous tribal
population which utilizes a wide variety of forest
resources for sustenance and livelihood (18).

Materials and Methods

The present study is the outcome of extensive
periodical field surveys undertaken from 2015 to
2018 to different parts of Papum Pare district of
Arunachal Pradesh. The collected species were
identified using various taxonomic literatures (19-22)
and consultation with regional herbaria (ASSAM,
ARUN). All the specimens were processed into
mounted herbarium sheets as per the conventional
methods of drying, poisoning, mounting and labelling
(23). The processed herbarium specimens have been
deposited in the herbarium of the Department of
Forestry, North Eastern Regional Institute of Science
& Technology (NERIST), Nirjuli, Arunachal Pradesh,
India. Information on the various uses of the
climbing plants of the district was obtained through
in-forest interviews and interaction with the local
people as well as local market surveys using modified
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Fig. 1. Map of the study site.
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semi-structured questionnaires through
ethnobotanical approaches (24). The data on each of
the plant species for their local uses, mode of usage
and parts used were collected. The socio-economic
values of all the species were analysed based on their
ethnobotanical and economic importance.

Results and Discussion

The present study revealed the rich floristic diversity
of the useful climbing plant resources of Papum Pare
district of Arunachal Pradesh. A total of 187 species
were collected and identified. Among these, 61
climbing species having different economic uses
were recorded. All the species belong to Dicotyledons
and Monocotyledon groups comprising 48 and 13
species respectively. The species are spread over 43
genera under 20 families. Among the families,
Fabaceae has the highest number representation
comprising 9 species followed by Cucurbitaceae with
8 species and Rosaceae with 7 species. In terms of
genera, Rubus ranks the highest with 6 species and
Dioscorea with 4 species. Among the various plant
parts used, the most commonly used part is leaves (25
spp.), followed by fruits (18 spp.), stem (12 spp.) and
the least is bark (2 spp.) (Fig. 2). The list of all the
recorded species with their family, habit, part(s)
used, mode of uses and market prices is presented
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Fig. 2. Number of climbing species with various plant part(s) used.

alphabetically in Supplementary Table 1.

Analysis on the climbing mechanisms revealed
the twining climbers as the highest group with 24
taxa (39.34 %) followed by scrambler 13 species
(21.31 %), tendril climber 10 species (16.39 %), root
climber 9 species (14.75 %) and least representation
by Rambler with 5 species (8.2 %) (Fig. 3).

All the species based on their end uses are
grouped into 6 (six) categories as medicines, wild
edible, construction and handicraft materials,
intoxicants/narcotics, fishing and hunting (as baits,
poison, making bows) and dyes. Of the total 61
species recorded, 29 species are used in preparing
local medicine, 22 species as wild edibles, 7 species
for construction and handicraft materials, 2 species
as intoxicants/narcotics, 7 species for fishing and
hunting and 1 species for dyeing (colorant) (Fig. 4).
Some of the species are included in more than one
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Fig. 4. Percentage of climbing species in different use categories.

category in the way that they are used for more than
one purpose like Calamus flagellum, Dioscorea
bulbifera, Lagenaria siceraria, Mastersia assamica,
etc. Majority of these plants are collected directly
from the adjacent forest areas. Only a few plants like
Abrus precatorius, Calamus tenuis, Dioscorea alata,
Ipomoea batatas, Momordica charantia etc. are
collected both from wild and cultivation.

Among the 29 medicinal plants, 14 species like
Caesalpinia cucullata, Dioscorea bulbifera, Hedyotis
scandens, Mastersia assamica, Paederia foetida, Piper
betleoides, P. longum, Stephania glandulifera,
Tinospora cordifolia etc. are found to be used in
treating multiple ailments. Report of similar usage of
species like Paedaria foetida, Stephania glandulifera,
Tinospora cordifolia, Mastersia assamica, Piper
longum, Abrus precatorius, Rubia cordifolia,
Holboellia latifolia, etc. were also recorded by some
workers from the state (25-27). Some of the
medicinal plants like Abrus precatorius, Piper
longum, Stephania japonica, Tinospora cordifolia etc.
are also included in the Indian System of Medicine
for their high medicinal application and thus their
systematic collection should be encouraged. The wild
edibles consist of ten vegetable plants and twelve
edible fruit species. The species like Actinidia callosa,
Holboellia latifolia, Calamus flagellum, Rubus
ellipticus, Rubus lucens, Toddalia asiatica etc. are
preferred to their edible fruits which are taken either
raw or after ripening. While the species namely
Dioscorea alata, D. esculenta, Momordica dioica, Luffa
cylindrica, Vigna umbellata etc. are used mostly for
vegetables. Consumption of wild vegetables as a
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Fig. 5. Ethnobotanically useful species a. Pericampylus glaucus b. Rubus sumatranus c. Toddalia asiatica d. Abrus precatorius e. Actinidia
callosa f. Entada phaseoloides g. Poikilospermum naucleiflorum h. Hodgsonia heteroclita i. Dalhousiea bracteata j. Croton caudatus

k. Smilax perfoliata 1. Uncaria sessilifructus.
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Fig. 6. Socio economically important climbing species. m. Stem of Rubia cordifolia n. fruit of Piper longum o. fruit of Lagenaria siceraria as

container p. seeds of Vigna umbellata q-r. rhizome of Dioscorea spp s. Dioscorea alata t. Calamus flagellum u. Polygonum perfoliatum
v. rhizome of Dioscorea spp. collected for sale w & x. products in local markets.

traditional practice is common among tribes of north  Mastersia assamica, Pericampylus glaucus etc. are
east India (28). Besides the medicinal and edible uses commonly preferred for house construction and
species like Calamus flagellum, Calamus tenuis, handicraft materials as they are durable, strong and
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readily available. Three species of canes viz. Calamus
flagellum, C. leptospadix and C. tenuis and its
products are indispensable materials for rural
communities because of their versatile utility. The
contribution of canes and its products is not only
subsistence oriented, in addition, they also collect
and sell their products which are an important
source of income for the locals. Amongst the seven
species used for fishing and hunting, Acacia pennata,
Anamirta cocculus and Millettia pachycarpa are used
as fish poisons for easy catch which paralysed the
fish. There is no report of untoward harm to the
locals who consume the fish. However,
phytochemical experimentations are yet to be
evaluated for the toxicity of the said plants. The
whole plant use of Acacia pennata as fish poison is
also reported among the Adi tribe of Arunachal
Pradesh (29). The present report of the use of fruits of
Rhaphidophora decursiva and Tetrastigma serrulatum
as bait for fish may be encouraged for sustainable
fishing as they are environment friendly.

Reports of similar usage of many of the species
were also recorded previously by various workers
(30-32). However, medicinal uses of Argyreia nervosa,
Pothos longipes and Uncaria sessilifructus; edible
fruits of Toddalia asiatica, Rubus sumatranus etc.;
Poikilospermum  naucleiflorum  for  smoking;
Mastersia assamica for its fibre use as thread of
fishing nets; Pericampylus glaucus as tying material
in house construction; Rhaphidophora lancifolia for
fiber in bowstring are some of the unique used
reported in the present study.

Besides meeting the nutritional requirement, the
forest resources are also found supportive to fulfil
the socio economic need of the locals to a
considerable extent. Some of these species are also
sold as vegetable in the local markets which in turn
generate additional income. Species of Dioscorea,
Ipomoea, Vigna etc. have a higher demand in the
local markets. The market survey on the locally
available species revealed that 14 of the species like
Piper longum, Dioscorea bulbifera, D. alata, D.
esculenta, Rubia cordifolia, Vigna umbellata, Calamus
tenuis etc. are sold in the markets through collections
from different forest areas as well as from cultivation
sometimes. The prices of Dioscorea spp. in the local
market ranges from Rs. 80/Kg (D. bulbifera) to Rs. 200/
Kg (D. alata). The secondary information collected
from various sources revealed that eleven species
namely Abrus precatorius, Anamirta cocculus,
Argyreia nervosa, Asparagus racemosus, Calamus
tenuis, C. flagellum, Dioscorea alata, D. bulbifera,
Piper longum, Rubia cordifolia and Tinospora sinensis
are found as commercially potential ones as the
industrial demand of these species is very high. These
species are also traded frequently in different parts
of the world to meet commercial demand.

Conclusion

The present study shows the occurrence of various
useful climbing plant resources including some high
socio-economically important species. The results of
the present study showed that forest resources
continue to play a crucial role in the daily livelihood

of the community, particularly in the health care
system. Species like Hedyotis scandens, Padaeria
foetida, Trichosanthes tricuspidata, Stephania
glandulifera and Solena heterophylla which has
multiple medicinal values can be further investigated
for the active principles and tested for
pharmacological trials for the human welfare.
Overexploitation of the climbing species particularly
the collection of roots and underground parts causes
great damages leading to a gradual decrease in the
population of the plants. Papum pare being the
capital city of the district, many forest areas are
degrading at a faster rate for various developmental
activities which in turn become threats to the
population of the wild forest resources. Therefore,
there is a need to create awareness among the local
people for the conservation of these plants to ensure
their continued existence in the long run.
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