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ABSTRACT

The Pandanaceae in India are represented by three genera: Pandanus Parkinson (distributed in South and Northeast In-
dia and Andaman and Nicobar Islands), Benstonea Callm & Buerki (distributed in South and Northeast India) and
Freycinetia Gaudich from Andaman and Nicobar Islands. A detailed survey was carried out from November 2007 to
February 2013 along the Peninsular India, North eastern India and Andaman Islands and conservation status of Indian
Pandanaceae species was determined following IUCN Red List Categories and Criteria (2001). The assessment indi-
cated that, among the 19 Indian Pandanaceae members, 6 species are falling under threatened category. P. palakkaden-
sis and P. mangalorensis falls under Critically Endangered, P. unguifer and P. martinianus under endangered and P.
diversus and B. thwaitesii under vulnerable category. P. furcatus, P. unipapillatus, P. odorifer, P. kaida, P. leram, P.
nepalensis and B. foetida, F. sumatrana and F. rigidifolia fall under Least Concern category. P. emarginatus under
Data Deficient category and P. amaryllifolius, P. sanderi and P. dubius as exotic species. Based on our study, we re-

commend 6 threatened species to include in the [IUCN Red List.
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1. Introduction

At global level, India shares 2.4% of the land area with
about 7% - 8% of total recorded species of the world, in
which about 33% of the flowering plants are recorded as
endemic [1]. The most obvious endemic areas within the
country are the Western Ghats, Northwest Himalayas and
Andaman and Nicobar Islands. Western Ghats and North

East India are regarded as a high priority for conservation.

Application of the [IUCN Red List criteria, a widely rec-
ognized tool for identifying threatened species, offers a
powerful method to identify priority sites for protection
by providing information on the conservation status of
species in the wild [2]. Western Ghats is one of the rich-
est centres of endemism; it has 490 arborescent taxa, of
which as many as 308 are endemic. About 1500 endemic
dicotyledonous plant species and 245 orchid species re-
corded in which 112 species are endemic. Nearly 235
species of endemic flowering plants are considered en-
dangered [3]. From whole Eastern Himalayas estimated
9000 plant species, in which 3500 (39%) are endemic
and from Indian Himalayas, about 5800 plant species are
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recorded (2000 (36%) endemic) with about 55 flowering
plants are rare [3]. Andaman and Nicobar islands are
being the hotspot of biological diversity; over 2500 An-
giosperm species were reported from these islands of
which about 246 are endemic to the islands [4].

The Pandanaceae in India are represented by three
genera: Pandanus Parkinson (distributed in South and
Northeast India and Andaman and Nicobar Islands), Ben-
stonea Callm & Buerki (distributed in South and North-
east India) and Freycinetia Gaudich from Andaman and
Nicobar Islands [5]. Callmander et al. [6] assessed Mala-
gasy Pandanaceae for its conservation status based on
application of the methodologies proposed by Schatz et
al. [7], Willis et al. [8], a 3 x 3 km grid cell size and a 3 x
3 km grid incorporating field observations. From these
four methods, they suggested that 3 x 3 km grid with field
observations is the best method for evaluating Pandana-
ceae species. In the present report, Indian Pandanaceae
species have been assessed for their biogeographic dis-
tribution and conservation status following the TUCN
categories and criteria [9] using the methodology sug-
gested by Callmander et al. [6]. Moreover, conservation
measures for the threatened species have been suggested.
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2. Materials and Methods

2.1. Survey and ldentification of Pandanaceae
Genera and Species

A detailed survey was carried out from November 2007
to February 2013 along the Peninsular India, North east-
ern India and Andaman Islands to locate Pandanaceae
members. During the survey, information pertaining to
longitude, latitude and altitude of each locality was re-
corded using global positioning system (Magellan GPS
315—Taiwan). The collected Pandanus species were
identified and authenticated at the Botanical Survey of
India, Western circle, Pune and Botanical Survey of India,
Kolkata, India and dried herbarium specimens are depos-
ited. The new records were confirmed by Dr. Martin W.
Callmander, Assistant curator and technical advisor for
the Conservation and Research Program in Antananarivo,
Madagascar, Missouri Botanical Garden, USA and scien-
tific collaborator for the Conservatoire et Jardin botani-
quesde la Ville de Geneve, Switzerland. Seedlings of the
collected species are maintained at the Botanical garden
of Department of Botany, University of Pune, Pune, India
(1831'96"N longitude, 73'49'49"E latitude and 651 m
elevation).

2.2. Assessment of Conservation Status

In order to assess conservation status of Indian Pandanus
species, we conducted threat assessment exercise fol-
lowing IUCN Red List Categories and Criteria [9] during
2007-2013. The IUCN status of the threatened species
has been determined following the methodology sug-
gested by Callmander et al. [6]. The details are as follows.
Based on a survey, localities for respective species were
identified, a grid of 3 x 3 km was placed, and the num-
bers of populations and subpopulations were determined.
Based on this data, extent of occurrence (EOO, minimum
convex polygon containing all points of occurrence) and
area of occupancy (AOO, area estimated by superimpos-
ing a grid onto occurrence points and calculating the cu-
mulative area of cells occupied by a species) were deter-
mined. The current situation for lived plants depends on
habitat degradation and destruction of primary vegetation
outside the protected areas and loss of primary vegetation
within protected areas. For species habitat disturbance,
the calculation of EOO and AOO were estimated and
such species were evaluated based on direct field obser-
vations, indicating those known to be in continuing de-
cline so that the Red List criteria can be applied.

3. Results and Discussion

A summary of the Indian Pandanaceae with respect to
their biogeographic distribution and conservation status
is presented below.

Copyright © 2013 SciRes.

3.1. Distribution and Conservation Status of
Benstonea Species

3.1.1. Benstonea thwaitesii (Martelli) Callm. & Buerki
Benstonea thwaitesii is distributed in deep forests of the
Western Ghats covering Maharashtra, Goa, Karnataka,
Kerala, and Tamil Nadu states of India. It has an extent
of occurrence (EOO) is <20,000 km?, an area of occu-
pancy (AOO) is <2000 km?, and comprises up to 25
known fragmented populations, the maximum of which
are found in sacred groves of Maharashtra, Goa, and
some are found in reserved forests of Karnataka and
Kerala. Based on IUCN Red List criteria [5,9], we assign
as vulnerable category (VU) (VU Blab [i,ii,iii] + B2ab
[i,ii,iii]). (Table 1, Figure 1(F))

3.1.2. Benstonea foetida (Roxb.) Callm. & Buerki
Benstonea foetida is distributed in conserved forest re-
gions of Karnataka and Kerala states of Southern India,
East Coast of West Bengal and intercostals of Bihar,
Jharkhand and West Bengal. According to ITUCN Red
List Categories and Criteria [9], this species is assigned
under the Least Concern (LC) category [5] (Table 1).

3.2. Distribution and Conservation Status of
Pandanus Species

3.2.1. Pandanus odorifer (Forssk.) Kuntz.

In India, Pandanus odorifer is one of the dominant spe-
cies found in coastal regions of India. It is distributed in
open forest having warm humid conditions; Western
Ghats (Maharashtra, Goa, Karnataka, and Kerala), East-
ern Coastal belt (Tamil Nadu, Andhra Pradesh, Orissa,
and West Bengal) [5] and coastal regions of Andaman
and Nicobar Islands. Based on IUCN Red List criteria [9]
we assigned this species under Least Concern (LC) cate-
gory (Table 1).

3.2.2. Pandanus kaida Kurz.

Pandanus kaida is abundantly distributed in open forests
of Goa, Karnataka, Kerala and Tamil Nadu states of
Southern India [5]. According to IUCN Red List catego-
ries and criteria [9], we assigned this species under the
Least Concern (LC) category (Table 1).

3.2.3. Pandanus furcatus Roxb.

Pandanus furcatus is predominantly grows in Maharash-
tra, Goa, Karnataka and Kerala states of Southern India.
As per the IUCN Red List Categories and Criteria [9],
the species fall under the Least Concern (LC) category [5]
(Table 1).

3.2.4. Pandanus unipapillatus Dennst.

Pandanus unipapillatus is endemic to Southern India. It
is predominantly known in Western Ghats (Maharashtra,
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Table 1. Conservation status of Indian Pandanaceae.

Conservation categories” Genera and species

Pandanus amaryllifolius Roxb.
Pandanus dubius Spreng.

Pandanus sanderi Sander

Pandanus palakkadensis Nadaf, Zanan
& Wakte

Pandanus mangalorensis Nadaf

& Zanan

Pandanus unguifer Hook. f.

Pandanus martinianus Nadaf & Zanan
Pandanus diversus St. John.
Benstonea thwaitesii (Martelli) Callm.
& Buerki

Pandanus furcatus Roxb.

Pandanus unipapillatus Dennst.
Pandanus odorifer (Forssk.) Kuntz.
Pandanus kaida Kurz.

Pandanus leram Jones.

Pandanus nepalensis St. John.
Benstonea foetida (Roxb.) Callm.

& Buerki

Freycinetia sumatrana Hemsley
Freycinetia rigidifolia Hemsley

Extinct in the Wild (EW)

Critically Endangered (CR)

Endangered (EN)

Vulnerable (VU)

Least Concern (LC)

Data Deficient (DD) Pandanus emarginatus St. John.

“based on ITUCN Red list criteria (2001).

Goa, Karnataka, and Kerala). According to the TUCN
Red List Categories and Criteria [9], the species is cate-
gorized under the Least Concern (LC) category [5] (Ta-
ble 1).

3.2.5. Pandanus Palakkadensis Nadaf, Zanan
& Wakte

Pandanus palakkadensis is endemic to type locality from
the Kerala state of Southern India [10]. It is restricted to
the type locality and, following the IUCN Red List
Categories and Criteria [9], the species is given a pre-
liminary conservation assessment of Critically Endan-
gered (CR 2ab [i,ii,iii,iv]) (Table 1, Figure 1(A)). The
locality is affected by shifting cultivation practices and is
also used for the rearing of ducks for which plants are
being removed. Hence, the species demands urgent need
of conservation [10].

3.2.6. Pandanus mangalorensis Nadaf & Zanan
Pandanus mangalorensis is endemic to type locality
from the Karnataka state of Southern India. The type
locality is influenced by industrial activities and road
constructions, and thus urgently demands conservation
[11]. According to IUCN Red List Categories and Crite-
ria [9] P. mangalorensis is assigned to Critically Endan-
gered (CR Blab [i,iiiii] + B2ab [i,ii,iii]), with an EOO of
>100 km 2, an AOO of >10 km” (Table 1, Figure 1(D)).

3.2.7. Pandanus nepalensis St. John.

Pandanus nepalensis is distributed is abundantly distrib-
uted in the Eastern Himalayan region in dense forest of

Copyright © 2013 SciRes.

cold highland areas from Darjeeling district of upper
West Bengal and South Sikkim districts of Central Hi-
malaya. Based on distribution pattern and area, this spe-
cies qualifies for the Least Concern (LC) category [5,9]
(Table 1).

3.2.8. Pandanus emarginatus St. John.

Pandanus emarginatus is endemic to India [12] and is
distributed in Bhalukpong, West Kameng district of
Arunachal Pradesh of Eastern Himalaya. Due to the lack
of data, we have assigned this species under the Data
Deficient category (DD) (Table 1).

3.2.9. Pandanus diversus St. John.
Pandanus diversus is endemic to India [12] and is dis-

Figure 1. Threatened Indian Pandanaceae members: (A)
Pandanus palakkadensis; (B) Pandanus martinianus; (C)
Pandanus unguifer; (D) Pandanus mangalorensis; (E) Pand-
anus diversus; (F) Benstonea thwaitesii.
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tributed in Silchar district, Assam state of North East
Hills with an extent of occurrence (EOO) of 100 km? and
an area of occupancy (AOO) of ca. 20 km”. This species
comprises six known subpopulations, two of which are
located in deep forest areas of Koyla Godam village in
the Silchar district and near the tea gardens of Dalu vil-
lage, Silchar district. Based on IUCN Red List criteria [9],
we have assigned the status of Vulnerable (VU D2), and
therefore the species is considered to be facing high risk
of extinction [5] (Table 1, Figure 1(E)).

3.2.10. Pandanus leram Jones.

Pandanus leram is distributed from the Andaman and
Nicobar Islands. It is one of the dominant plant species in
Andaman and Nicobar Islands. The single individual of
the male species is cultivated in the Experimental Bo-
tanical Garden, Botanical Survey of India, Yercaud, Sa-
lem district, Tamil Nadu [5]. Based on IUCN Red List
Categories and Criteria [9] we assigned this species un-
der Least Concern (LC) category (Table 1).

3.2.11. Pandanus unguifer Hook. f.

Pandanus unguifer is distributed in South Sikkim dis-
tricts of Central Himalaya and Darjeeling district of up-
per West Bengal. The species has an extent of occurrence
(EOO) <100 km?, an area of occupancy (AOO) <15 knr’,
and comprises up to five known subpopulations, in which
two locations are found in a conserved forest (Rambi
Bazar, Darjeeling district) and others are near Cinchona
Factory and in Cinchona plantation of Mungpoo village,
Darjeeling district. As per the IUCN Red List criteria [9],
the species is assigned to Endangered category (EN Blab
[1,ii,1ii] + B2ab [i,ii,iii]) [5] (Table 1, Figure 1(C)).

3.2.12. Pandanus martinianus Nadaf & Zanan
Pandanus martinianus is endemic to India [13]. It is dis-
tributed in foothills of open forests in West Siang District
of Arunachal Pradesh and Dhemaji District of Assam. It
has an extent of occurrence (EOO) of ca. 300 km?, an
area of occupancy (AOO) of 90 km” and comprises up to
ten known subpopulations, three of which are found in a
conserved forest (Arunachal Pradesh). P. martinianuss-
hould be considered as Endangered [EN Blab (i,ii,iii) +
B2ab (i,ii,iii)] according to IUCN Red List Categories
and Criteria [5,9,13] (Table 1, Figure 1(B)).

3.2.13. Pandanus dubius Spreng.

Pandanus dubius is cultivated as an exotic species in
gardens of Kerala and Karnataka. It is reported to be dis-
tributed from Andaman and Nicobar Islands to West Pa-
cific and indigenous to most of Malanesia and Polynesia;
aboriginal introduction to Micronesia [14] but we didn’t
locate this species in Andaman and Islands. Since it is an
exotic species, its conservation status is not determined

Copyright © 2013 SciRes.

(Table 1).

3.2.14. Pandanus amaryllifolius Roxb.

Pandanus amaryllifolius is also an exotic species popu-
larly cultivated in kitchen gardens in that states of Guja-
rat, Maharashtra, Goa, Karnataka, Kerala, Tamil Nadu,
Orissa and West Bengal [15] for their fragrant leaves. It
is originated in the region of the Moluccas Islands and
has spread across the tropical region of Asia [16]. Then it
widely distributed in different tropical Peninsular coun-
tries, including Sri Lanka, Thailand, Southern India, Ma-
laysia, Indonesia, Singapore, Vietnam, New Guinea, Tai-
wan, and the Philippines [15-17]. The conservation status
is not determined due to its exotic origin (Table 1).

3.2.15. Pandanus sanderi Sander

Pandanus sanderi is also an exotic species popularly
cultivated in gardens for its variegated leaves. Its con-
servation status is also not determined (Table 1).

3.3. Distribution and Conservation Status of
Freycinetia Species

3.3.1. Freycinetia rigidifolia Hemsley

Freycinetia rigidifolia is commonly grown as a climber
in deep forests of Andaman and Nicobar Islands [18].
According to IUCN Red List Categories and Criteria [9]
we assigned this species under Least Concern (LC) cate-
gory (Table 1).

3.3.2. Freycinetia sumatrana Hemsley

In India, Freycinetia sumatrana is distributed only in
Andaman and Nicobar Islands [18], found commonly
growing in deep forests, as climber on large trees. Ac-
cording to IUCN Red List Categories and Criteria [9] we
assigned this species under Least Concern (LC) category
(Table 1).

The summary of conservation status of Indian Pan-
danaceae is depicted in Table 1. Our analyses showed
that, among the 19 Indian Pandanaceae species, 6 species
are falling under threatened category, and these therefore
represent highest priorities for Pandanaceae conservation.
The high species richness and endemism occur in South-
ern and North Eastern India; in Southern India, 8 native
species are grown in which 3 species falls under threat-
ened and in North Eastern India, 6 native species 3 are
under threatened category. In Andaman and Nicobar Is-
lands 2 Pandanus and 2 Freycinetia species were found
to be not falling under threatened categories. P. palak-
kadensis and P. mangalorensis fall under Critically En-
dangered, P. unguifer and P. martinianus under Endan-
gered and P. diversus and B. thwaitesii under Vulnerable
category. P. furcatus, P. unipapillatus, P. odorifer, P.
kaida, P. leram, P. nepalensis and B. foetida, F. suma-
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trana and F. rigidifolia fall under Least Concern category.

P. emarginatus under Data Deficient category and P.
amaryllifolius, P. sanderi and P. dubius as exotic species.
Based on this study, we recommend 6 threatened species
to include in the [IUCN Red List.

3.4. Conservation Measures for Threatened
Species

The present detailed analysis is an important contribution
towards identifying threatened Pandanaceae species.
Further the study demands urgent steps to conserve these
threatened Pandanaceae members to ensure their contin-
ued survival and sustenance. To conserve the threatened
Pandanaceae species following measures are recom-
mended: Improved protection efforts should be made and
a landscape approach needs to be followed for conserva-
tion. In addition, in situ approach through establishment
of protected area network with appropriate management
practices, corridors to link fragments, restoration of de-
graded habitats within and outside protected areas can be
attempted. EX situ approach through collection of germ-
palsm and maintaining in botanical gardens, in vitro re-
generation, deposition of DNA in DNA bank is also one
of the measures to conserve the germplasm. In addition,
reduction of biotic (anthropogenic) pressure by cultivat-
ing threatened species in other localities followed by
regular population-habitat viability and risk assessment
can be done. Establishment of species preservation plots,
Increased Public Awareness through educational pro-
grams, incentive programs, and volunteer monitoring pro-
grams.

As a part of ex situ conservation, the seedlings of
threatened Pandanaceae members are maintained at the
botanical garden of Department of Botany, University of
Pune, Pune, India. The genetic resources play an impor-
tant role in environmental protection, sustainable man-
agement, and conservation of biodiversity. Conservation
of genetic resources not only prevents extinction of a
species but also reduction of gene pool and loss of genes
and genotypes [19]. From this view point, the study high-
lights the urgent conservation need for the threatened
Indian Pandanaceae members.
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