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Wild edible fruit (WEF) diversity and population status
was assessed in 3 districts of Arunachal Pradesh,
India. In each district 2 sites were selected; one close
to district headquarter (HQ) and other farther away.
One hectare area was sampled at each site in the form
of 500m long and 10m wide linear transects in two
directions from the village. A total of 28 species
belonging to 21 genera and 17 families were recorded
in the field survey the important ones included Phoebe
cooperiana, Canarium strictum, Terminalia chebula,
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Dillenia indica. Highest species richness and diversity
Castanopsis indica, Importance wererecorded atKamdi (14 species and 1.05) and
Value Index, Siang, species lowest at Siluk (8 species and 0.64). In all the
richness districts, species richness was seen to higher in sites

closer to the district HQ compared to the sites farther
away, but the trend was opposite for tree density.
Castanopsis indica had the highest IVI in 5 of the 6
sites and highest density at all sites. According to
information from village elders, not all species
consumed were encountered in our study indicating
the need for a more extensive survey.

INTRODUCTION are the only source of protective food to
) ) ) o meet their vitamins and minerals

Wild edible fruit form a significant requirements in their poor diet (Erlund et
portion of wild edibles consumed by local g1, 2008; Smith and Longvah 2009). In
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that wild edible fruit (WEF) tree resources
have become highly vulnerable to local
extinction due to land use changes (Pimm
and Raven 2000) and large-scale extraction
(Rist et al. 2011, Varghese et al. 2015). In
response, efforts are being stepped up to
conserve their genetic resources through
documentation, domestication and
undertaking ex situ conservation measures.

Wild edible fruits have Dbeen
incorporated in a number of ethno-
botanical surveys in India (Kumbhojkar and
Vartak 1988, Maikhuri et al. 2000, Kala
2007, Lepcha et al. 2019, Elumalai et al.
2019) as well as other parts of the globe
(Vasquez and Gentry 1989, Siregar 20006).
In north east region of India, they have
been included in the studies by Rawat et al.
(1998), Angami et al. (2006), Yumnam et al.
(2011) and Brahma et al. (2013). However,
their demographic assessment in the wild is
seldom done. Khaple et al. (2012) assessed
the population status of wild edible fruit
tree species in evergreen and moist
deciduous forest of Kodagu district in
Karnataka and reported diversity values of
> 2.5. In a similar study of WEF diversity in
scared groves of the same district of
Karnataka, Vinayak and Patil (2018)
recorded 18 species of WEF and
aShannon’s diversity value of 2.35. The
mean density and mean basal area of WEF
was found to be 202.67ha! and 42.65 mha-
1, respectively. Assessing species diversity
and population status of WEF trees is an
integral part of understanding extraction
patterns, population size reduction and
extinction patterns which becomes useful
in planning domestication and conservation
strategies for the species.

The state of Arunachal Pradesh has
the largest area in the north eastern region
of India and strategically located in the
center of the Indo Myanmar biodiversity
hotspot. With an altitudinal range between
100 to 7090 msl it is known for its diverse
vegetation types, high Dbiological plant
diversity and various form of land use
practices. In addition, it is home to diverse
ethnic groups consisting of 26 major tribes
and 110 minor/sub-tribes with distinct
socio-cultural setting. Furthermore, given
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the rapid land transformation in the region,
the status and threat of these important
plant resources remains largely unknown.
In the present paper, we primarily asses the
diversity and population status of WEF
resource in three districts of Arunachal
Pradesh, India. We further tested whether
distance of sites from district headquarter
within the district had any impact on WEF
diversity.

MATERIALS AND METHODS
Study Site

The present study was conducted in
East Siang, West Siang and Upper Siang
districts of Arunachal Pradesh, India. The
district names have originated from the
Siang River, which merges with Lohit and
Dibang Rivers in Assam to become the
mighty Brahmaputra. In each district 2
sites were selected; one close to district
headquarter (HQ) and the other farther
away (Fig 1 and Table 1). Pasighat, Halleng
and Kamdi are located within 3km of
district HQ, while Siluk, Bomdo and
Nyigam more than 40km from district HQ.
The sites come under tropical and humid
subtropical type of climate with vegetation
mainly a mix of tropical and subtropical
species such as Terminalia myriocarpa,
Dillenia indica, Actinodaphne obovate,
Cinnamomum bejolghota, Litsea glutinosa,
Litsea monopetala, Duabanga grandiflora,
Magnolia hodgsonii, Gynocardia odorata,
Liquidambar excelsa, Trevesia palmata,
Garcinia pedunculata in the lower areas
(Taram et al. 2020) and Castanopsis indica,
C. armata, C. kurzii, Lithocarpus listeri, L.
dealbatus, Alnus nepalensis, Engelhardtia
spicata, Saurauia napaulensis in the higher
altitudes (Choudhary et al. 2012).

Methodology

At each site, before the field surveys
an informal meeting with elders of the
village was arranged to obtain information
on the types and number of WEF resources
availableand scale of trading. Following
this, surveys were undertaken in forests
nearby the village that consisted primarily
of secondary forests. One-hectare area was
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sampled at each site in the form of 500m
long and 10m wide linear transects in two
directions from the village. Each transect
was divided into 10 plots of 50 m length

@ Species distribution data
[ India administrative boundary

114

and 10 m width (total 20 plots in each site).
In each plot, all WEF tress 210 cm girth at
breast height (GBH) were measured in
centimeter

and enumerated.

omdo

@laleng

Fig 1. Map showing 6 sites in Arunachal Pradesh where the studies were conducted

The field data was analyzed for
number of species and quantitative analysis
of frequency; density per ha and basal area
per ha and their relative values were
calculated and summed to get Importance
Value Index (IVI) using Ellenberg (1974).
General diversity was calculated using
Shannon and Wiener index (1963) and the
index of dominance of the community was
calculated by Simpson’s index (1949).

RESULTS AND DISCUSSION

Field survey of WEF carried out at 6
sites in 3 districts of Arunachal Pradesh
revealed a total of 28 species belonging to
21 genera and 17 families. The list of WEF,
period of availability and status of trade is
given in Table 1. The percentage of WEF
traded in the region was 32.14%, occurring
mostly at Pasighat market which is one of

the biggest district capitals of the state.
Some of the highly traded species include
Phoebe cooperiana, Canarium strictum,
Terminalia chebula, Castanopsis indica, C.
hystrix, Baccaurea ramiflora and Dillenia
indica. The percentage of fruits available
during the monsoon months was 60.71%
(Table 1). Monsoon is a harsh period for the
hill people because transportation becomes
restricted due to frequent landslides. The
availability of WEF during the season
provides nutritive supplements to the food
basket of many households.

The WEF tree diversity values, based
on species richness and species diversity
for 6 sites, are given in Table 2. The highest
species richness and diversity were
recorded at Kamdi (14 species and 1.05)
and the lowest at Siluk (8 species and
0.64). The species richness and diversity
values were much lower than those
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reported by Vinayakumar et al. (2018) who
assessed WEF diversity in the protected
areas of Karnataka. While the above
surveys were undertaken inside sacred
groves and state forests, we conducted the
survey inside secondary forests, probably
developed during the fallow period of jhum
cultivation, and were easily accessed by the
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In all the districts species richness was
found to be higher in sites closer to the
district HQ compared to the sites farther
away (Table 2). This pattern was also
observed for Shannon indices in the East
and West Siang districts; diversity indices
of sites in Upper Siang district were similar
(Table 2).

local people for collection of forest products.

Table 1. List of wild edible fruits (WEF) along with availability period and trade status

Sl. Species N Trade Period of
No ©SPecies ame status availability
1 Artocarpus chaplasha Roxb. (Moraceae) NO Oct-Nov
2 Artocarpus heterophyllus Lam.(Moraceae) YES May-Oct
3 Baccaurea ramiflora Lour. (Euphobiaceae) YES June-Aug
4 Bischofia javanica Blume(Phyllanthaceae) NO Dec-Jan
5 Canarium strictum Roxb.(Burseraceae) YES Dec-March
Castanopsis hystrix Hook.f. & Thomson ex A. DC.
6 YES June-Nov
(Fagaceae)
7 Castanopsis indica (Roxb. ex Lindl.) A. DC. (Fagaceae) YES June-Nov
Cinnamomum tamala (Buch.-Ham.) T. Nees&Eberm.
8 NO June- Oct
(Lauraceae)
9 Cordia dichotoma G. Forst. (Boraginaceae) NO ThI‘OU}%é’l;ut the
10 Dillenia indicaL. (Dilleniaceae) YES June-Oct
11 Ficus auriculataLour. (Moraceae) NO June-Sept
12  Ficus hirtaVahl (Moraceae) NO Aug-Sept
13 Ficus fistulosa Reinw. ex Blume(Moraceae) NO Nov-Feb
14  Ficus semicordata Buch.-Ham. ex Sm. (Moraceae) NO June-Aug
15 Garcinia cowa Roxb. ex Choisy(Clusiaceae) NO June -July
16 Garcinia paniculata Roxb. ex Wight(Clusiaceae) NO July-Aug
17 Mangifera sylvatica Roxb.(Anacardiaceae) YES June-Aug
18 Melastoma malabathricum L. (Melastomaceae) NO May-July
19 Morus macroura Miq.(Moraceae) NO April-May
20 Nephelium lappaceum L. (Sapindaceae) YES May-June
21 Phoebe cooperiana P.C. Kanjilal& Das (Lauraceae) YES Sept-Oct
22 Saurauia armata Kurz(Actinidiaceae) NO June-July
23 Saurauia napaulensis DC. (Actinidiaceae) NO June-Oct
24 Spondia spinnata (L. f.) Kurz(Anacardiaceae) NO Dec-Jdan
25 Sterculia hamiltonii (Kuntze) Adelb. (Sterculiaceae) NO April-May
26 Syzygium cumminii (L.) Skeels (Myrtaceae) NO June- July
27 Terminalia chebula (Combretaceae) YES Dec- Jan
28 Zizyphus jujuba Mill.(Rhamnaceae) YES June-July
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Table 2. Population estimates and diversity values of wild edible fruit trees in 3 districts

\of Arunachal Pradesh

Number of Total Basal Shannon Simpson

Sl. District Site ‘e Density/ha Area Diversity IncFl)e
No species (m2/ha) Index X
1 East Paisghat (C) 11 20.88 4.71 1.00 0.10
2 Siang Siluk (F) 8 47.00 70.23 0.64 0.34
5 Upper Halleng (C) 13 36.00 6.03 0.83 0.11
6 Siang Bomdo (F) 10 42.00 5.15 0.88 0.32
7 West Kamdi (C) 13 28.00 3.24 1.05 0.13
8 Siang Nyigam (F) 11 37.22 11.18 0.85 0.52

C= close to district headquarter; F=far from district headquarter

The number of individuals per ha
ranged from 20.88 in Pasighat to 47.00 in
Siluk. Sites closer to district HQ had lower
density as compared to distant sites (Table
2). Nevertheless, these values are very low
when compared to the density of WEF
reported in evergreen and moist deciduous
forests of Kodagu in Karnataka, which were
251 and 80 per ha, respectively (Khaple et
al. 2012). Extremely high basal area was
also recorded for trees in  Siluk
(70.23m2/ha). This has been
predominantly contributed by Castanopsis
indica which had the highest density among
trees across all 6 sites. The species was also
reported to have the maximum IVI in 5 of
the 6 sites, except Pasighat. It showed clear
dominance in Siluk and Nyigam where IVI
values dropped abruptly between the 1st
and 2nd rank (Fig. 2). The Simpson Index
values at both sites were higher compared
to other sites, which reaffirm the
dominance of a single species (Table 2). C.
indica is a climax species of the region and
its overwhelming dominance is a feature of
a matured forest. However, sites at Bomdo
and Halleng showed signs of an early
successional forest where an equally strong
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presence is shown by pioneering species
such as Saurauiana paulensis (Teegalapalli
and Datta 2016).

Arunachal Pradesh is a state that
has a forest cover of 79.63% and an average
human density of 17 per km?2. Although
prior to the field survey we gathered
information from village elders about all the
WEF resources that the locals consumed
and when the information was compared
with our field observations it was found
that many species were not encountered
(Fig. 3); documented fruit richness was
always more than the surveyed richness at
all the sites, we fail to have any convincing
data to suggest that urban population and
markets have an impact on WEF richness
and diversity of sites. We suspect that
activities related to land transformation
which includes shifting cultivation and
conversion of land into Citrus orchards,
large cardamom plantations, tokopatta and
opium  cultivation, played a
devastating role. Therefore, there is a need
to undertake more extensive surveys to
assess the diversity and steps to conserve
these resources should be encouraged so
that the resources are not lost forever.

more
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Fig 2. Species ranking of IVI values of wild edible fruit tree species at 6 sites in
Arunachal Pradesh
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Fig 3. Documented and surveyed richness of Wild edible fruits at 6 sites in
Arunachal Pradesh
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