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Status of floristic diversity and impact of development on two sacred groves
from Maval Tehsil (Maharashtra, India) after a century

Kishor Himmat Saste!® & Rani Babanrao Bhagat?®

! Department of Botany, Prof. Ramkrishna More College, Akurdi, Pune, Maharashtra 411044, India.
2Department of Botany, Baburaoji Gholap College, Sangvi, Pune, Maharashtra 411027, India.
tksaste21@gmail.com, 2rb_botany@rediffmail.com (corresponding author)

Abstract: Global urbanisation and anthropogenic activities are leading to a decline in religious beliefs and adversely affecting the
biodiversity, ecology, and environmental sustainability of sacred groves, particularly in Lonavala (Rye Wood Park) and Karla Grove in Maval
Tehsil, Pune district, Maharashtra, India. The Lonavala Grove, situated at 18.749° N, 73.403° E, and 622 m, and the Karla Grove, located
at 18.760° N, 73.478° E, with an elevation of 621 m, both within the Western Ghats, are undergoing transformations due to landscape
gardens and urban developments despite their historical significance. Gammie Alexander‘s 1903 floristic research identified 84 species
across both groves, but our present study reveals a significant decline. Lonavala and Karla groves now host 46 genera and 42 species and 25
genera and 29 species, respectively, totaling 120 species from 49 families and 110 genera. This decline is attributed to the introduction of
alien and invasive species, resulting in the disappearance of six indigenous species over the past century. The research aims to explore and
document changes in floristic diversity, utilising remote sensing methods like NDVI for growth and deterioration assessment, measuring
tree and liana girth, and analysing the impact on native flora due to the spread of alien species.

Keywords: Biodiversity heritage site, garden development, girth measurement, global urbanization, impact on biodiversity and native
flora, introduction of alien and invasive species, normalized difference vegetation index, remote sensing, sacred forest, urban sacred
natural sites.

Abbreviations: C—Common | CIT—Common in thickets | CL—Climber | EC—Enormous climber | EH—Epiphytic Herb | E—Exotic | F—
Few | G—Girth | HB—Herb | H—Height | I—Invasive | K—Karla | L—Lonavala | LAK—Lonavala and Karla | OOCAL—Only one climber at
Lonavala | OOT—Only one tree | OOTIL—Only one tree in Lonavala | OSAK—Only seen at Karla | OTIAL—Only Two individuals at Lonavala
| R—Rare | SIBG | SOTT—Seen only two trees | SSOMST—Small shrub or moderately size tree | T—Tree | TOTP—Two or three plants
| TT—Tall tree | TTILW—Tall tree in Lonavala wood | VCC—Very common climber | VCIT—Very common in thickets | VLC—Very large
climber.
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Status of floristic diversity of two sacred groves from Maval Tehsil, Maharashtra

INTRODUCTION

Sacred groves are forest patches protected and
managed by various indigenous communities on
religious beliefs. In the modern era religious beliefs,
cultural values, and socio-economic aspects have
undergone significant changes. These changes have
led to a decline in the motivation to protect and
conserve sacred groves, resulting in their degradation
(Khan et al. 2008; Palmeirim et al. 2023). The issues
of degradation of sacred groves have been discussed
by different researchers from Maharashtra, India, and
worldwide (Gadgil & Chandran 1992; Chandran 1997;
Bhagwat & Rutte 2006)

In Ethiopia, due to changes in land use patterns,
there is a 36.6% decrease in sacred forest areas after a
time change period of 15 years (Daye & Healey 2015).
Mahabaleshwarkar et al. (2023) reported that thereis a
high risk of losing an important taxa Canarium strictum
Roxb. due to degradation of the surrounding grove
from Bhor, Thesil due to the developmental activities.
The degradation of sacred groves in the Western
Ghats is mainly caused by conflicts such as forest fires,
encroachment for coffee plantations, deforestation for
charcoal production, and the use of swamp groves for
areca nut and paddy cultivation (Gadgil & Chandran
1992; Chandran 1997).

Land use for tourism, roads, mines, dams, and neo-
urbanization has also resulted in the degradation of
sacred groves (Pandey 1999; Bhagwat & Rutte 2006).
According to Unnikrishnan (1995) and Patwardhan
(2021), the newly constructed temple is a major
threat to the deterioration of sacred groves. Tatay &
Merino (2023) reviewed numerous sacred natural
sites and showed how different cultures and religions
have contributed to their preservation across
the globe. Developmental activities within and
surrounding groves, deforestation, land conversion,
forest fragmentation, encroachment, and planned or
accidental changes in the species composition are the
most common anthropogenic disturbances in groves
(Ray 2014).

Rutte (2011) highlighted various conflicts, policies,
and potential solutions to maintain ecological reliability
to avoid degradation of sacred groves. Management of
protected areas like sacred groves is often unsuccessful
in preventing human encroachment (Bhagwat & Rutte
2006). So, important sacred groves should be included
in the ,Protected Area Network’ to ensure adequate
conservation (Khan et al. 2008). Kulkarni et al. (2013)
worked on the diversity of two monotypic sacred
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groves from the Pune district to evaluate the impact of
development for 15 years interval and its comparative
floristic account, which showed the reduction in the
number of endemic herbs, shrubs, and climbers.
The studies on floristic uniqueness and the effect of
degradation on plant diversity of 15 sacred groves
have been reported from the northern Western Ghats
of Pune district, Maharashtra (Kulkarni et al. 2018).
Godbole (1980) studied eight sacred groves from
Maval Tehsil and documented the dominant species
to understand the impact of development on the area
and floristic diversity.

Historical and floristic importance of two sacred
groves

Lonavala grove has been extensively explored by
various British botanists, contributing valuable insights
into its botanical richness. Notable reports include
Graham (1839), Voigt (1845), Gammie (1903), Cooke
(1908), and Santapau (1967), showcasing a range of
genera and species (Table 1). Despite its historical
fame, Santapau (1967) noted the challenge of fully
documenting the grove’s diversity.

Originally referred to as ‘Lanowlee Woods’ (Graham
1839) or ‘Lanoli’ (Mahan 1878), Lonavala grove
featured broad belts of tall trees and massive climbers
(Gammie 1903). The Lonavala Municipal Corporation
has transformed it into ‘Rye Wood Park’ or ‘Udyan,’ a
name reflective of the remaining large trees (Image
2F). The grove hosts the ‘Mahashivratri’ celebration,
attracting a crowd (Images 2H & I).

Stuart (2019) and Hegewald (2022) suggest it as
a Buddhist garden due to a water tank, while Hindus
consider it a ‘Mahadev grove’ with a temple dedicated
to Lord Shiva. Encroachments have impacted the temple
of the god ‘Waghoba’ (Image 1A). Lonavala, a former
British hill station, served as a rest and recreation area,
altering the grove’s face and disrupting biodiversity.

Voigt (1845) mentions saplings raised from grove
seeds planted at the Calcutta Botanical Garden.
Noteworthy trees include Semecarpus anacardium L.f.,
a source of creosote (Balfour 1870), and Ficus drupacea
Thunb., creating natural topiary (Robert 1896) work
(Image 1E). John Graham cited Lonavala Grove in the
protologue of Alpinia neesiana Graham (Patil et al.
2021).

During the Mahashivaratri festival, thousands of
pilgrims visit the 40-acre grove, which once extended
to the Lonavala railway station. Development activities
altered its appearance, underscoring the urgent need
for conservation efforts and a thorough examination of
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its floristic diversity.

The Karla grove, known for ‘Karlyachi Rai’ and
housingthe deity Mahalaxmi(Image 1B), was historically
associated with a mango tree-filled Karla village (as
of 1825). Situated in the Western Ghats biodiversity
hotspot, both groves are rapidly deteriorating
due to road widening, garden development, and
encroachment. Remote sensing techniques, including
NDVI, were employed to assess the grove degradation.
This study emphasises a comparative analysis of floristic
diversity, current status, the impact of degradation,
changes in tree girth, and outlines measures for future
conservation.

Study Area

The sacred groves under study are situated in
Maval Tehsil of the Pune district in Maharashtra, India.
Lonavala Grove also recognized as Ryewood Park, is
positioned at 18.749°N, 73.402°E, with an elevation
of 622 m. It is situated 1 km south of the city. Karla
Sacred Grove is located at 18.760°N, 73.478°E, with
an elevation of 621 m, and is positioned near the
‘Ekvira temple, 5 km from Khandala.
Lonavala and Karla sacred groves cover an approximate
area of 19.06 and 7.63 acres, respectively.

renowned

MATERIAL AND METHODS

This study aimed to achieve the following objectives:

Floristic Survey: Conducted thorough field
investigations from 1 January 2022, to 24 December
2022, to comprehend the floristic composition and
current status of the area. Collected, pressed, and
identified specimens using standard procedures
and regional flora. Utilised documented data for
comparative analysis with Gammie’s (1903) floristic
work, establishing an inventory of species for assessing
the impact of development on the floristic diversity of
Lonavala and Karla Groves.

Conducted a comparative analysis of old and new
statistical data.

Photo documentation of diversity: Captured
photographs of each flowering plant species,
accompanied by essential field data.

Measurement of the girth of trees and lianas:
Measured the girth of trees and lianas using a measuring
tape to assess their growth and development.
Compared the obtained data with previously reported
measurements.

Saste § Bhagat

Table 1. Floristic diversity of Lonavala grove by different researchers.

Works on sacred groves Genus Species
Graham, 1839 12 14
Voigt, 1845 6 6
Gammie, 1903 68 74
Cooke, 1908 7 8
Santapau, 1967 1 1
Present study 42 46

Impact assessment studies and interpretation:
Assessed the impact of development on Lonavala and
Karla groves using remote sensing techniques and NDVI
analysis. Examined geographical changes over 40 years
(1980-2020) at 20-year intervals. Utilised Landsat 8
satellite imagery data to observe the degradation of
the sacred grove. Calculated NDVI using QGIS software
for a comprehensive analysis.

RESULT AND DISCUSSION

As a result of development activities, the floristic
diversity and size of many sacred groves have declined
(Mishra et al. 2004; Khan et al. 2008; Ray 2014; Kulkarni
et al. 2018).

The sacred grove of Lonavala has been transformed
into a garden by the Lonavala Municipal Corporation.
To enhance aesthetics, various amenities have been
introduced, including a rockery (Image 3C), a water
tank adorned with water lilies, and renovations to
the lawn (Image 2C-E). The incorporation of boulder
construction and tree boulders further contributes to
the visual appeal. The addition of more attractive plants
compared to the previous composition has implications
for the ephemeral and epiphytic flora within the sacred
grove.

Despite the developmental activities such as lawn
grass installation, weeding, ecotourism initiatives, and
tile paving, there is still a presence of ephemeral flora
on the tree trunks within the grove, as depicted in
Image 2E.

Gammie (1903) mentioned Alpinia neesiana Graham
(=Zingiber neesanum (J.Graham) Ramamoorthy), which
was found on the grove’s periphery, but now has been
invaded by garden ornamental plants, and very few
plants remain there. Additionally, the Western Ghats
endemic taxon Curcuma pseudomontana J.Graham was
discovered in the current investigation. The endemic
species are on the verge of extinction from the grove
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Image 1. A—Shrine of deity Waghoba in Lonavala grove | B—Mahalaxmi deity of Karla grove | C—Colony of Bats on Mango tree in Karla grove|
D—Giant Lianas of Combretum albidum G. Don | E—Measuring girth of Ficus drupacea Thunb. | F—Giant liana of Entada phaseoloides (L.) Merr.
| G—Topiary work of parasitic Ficus drupacea Thunb. © © Kishor Saste.
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present study
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Figure 1. Floristic diversity of Lonavala grove by different researchers.

as a result of construction, weeding, and the planting
of ornamental plants like Duranta L. and Bougainvillea.
comm. ex Juss. (Figure 3E-G)

Some groves are better suited for the occurrence of
more sensitive, hygrophilous endemic species due to
the water retention capacity of groves (Ray 2014). The
abundance of the endemic taxon Hedychium scaposum
Nimmo (= Curcuma scaposa (Nimmo) Skornick. &
M.Sabu) on the west side of the lake boulders of the
grove was noted in the Bombay Catalogue (Graham
1839). Unfortunately, because of waste-filled and
polluted marshy habitat, this endemic taxon has now
completely vanished. In addition to an embankment
of the invasive ornamental weed Sphagneticola
calendulacea (L.) Pruski, swampy waste areas are said
to be home to a large population of the exotic taxon
Alocasia macrorrhizos (L.) G. Don. (Image 3A & B). Most
sacred groves are experiencing an ecological problem
caused by the invasion of exotic weeds (Ramsankar
2010).

Due to the Britishers’ lack of knowledge about
traditional sacred grove practices and conservation,
they planted ornamental plants in Lonavala Grove,
which disrupted the grove’s ecology. Instead, they
believed that the sacred grove was a scheme by the
Indian people to prevent the British government from
claiming the land (Gadgil & Chandran 1992).

The tree trunks that were previously covered with
climbers like Piper nigrum L., and epiphytes such as
Dendrophthoe longiflora (Desr.) Ettingsh, are now
entirely replaced with exotics like Philodendron and
decorative climbers (Image 3D). The invasion of such
decorative climbers has had a negative impact on
populations of endemic flora such as grasses, orchids,
and Begonias, leading them to grow on the boulders
and damp walls of the grove.

Capparis mooniiWight was previously foundindense
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Figure 2. Bar diagram showing the number of herbs, shrubs, trees, and
climbers.

thickets at Lonavala grove. However, due to the clearing
of the ground, only two individuals have been located.
Unfortunately, several previously reported evergreen
plant species by Gammie (1903) from the Lonavala
grove have completely vanished. These species include
Dysoxylum binectariferum (Roxb.) Hook.f. ex Bedd.,
Zanthoxylum rhetsa (Roxb.) DC., Catunaregam spinosa
(Thunb.) Tirveng, and Xantolis tomentosa (Roxb.) Raf.
The reduction in evergreen tree cover in sacred groves
adversely affects the ecology (Gadgil & Chandran 1992;
Unnikrishnan 1995; Ray 2014). It has also been revealed
that certain taxa, which were reported one in number,
are now extinct. However, Machilus glaucescens (Nees)
Wight and Mangifera indica L. currently dominate the
area. Unfortunately, due to garden expansion, the
sacred groves of Lonavala are now home to more exotic
weeds, escaped flora, and attractive species.

Critical note on girth measurement of giant lianas and
other trees

A unique characteristic of both groves is the
presence of the enormous lianas Entada phaseoloides
(L.) Merr., Combretum latifolium Blume, and Premna
coriacea C.B.Clarke. In a study conducted in the Pune
district, the circumference of Entada phaseoloides (L.)
Merr. from various sacred groves was reported. Bhise et
al. (2013) found that the largest liana, measuring 1.22
m in circumference, was from Kalbhairavnath sacred
grove. However, our current work shows that the same
plant, previously measured at Lonavala grove with a
circumference of 0.48 m, actually has a circumference
of 1.83 m. This makes Entada phaseoloides (L.) Merr.
not only the largest liana plant in Lonavala but possibly
even in Maharashtra.

Most of the ancient trees that Gammie had
mentioned and measured have disappeared from
groves. The absence of plant girth measurements
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Table 2. List of taxa reported in 1903 and present study.

Scientific name Family Habit Status in 1903 Present Status
Lonavala Karla Lonavala Karla
Clematis hedysarifolia DC. Ranunculaceae CL - CIT - R
Capparis moonii Wight Capparaceae CL C C '2 nos.' -
Sterculia guttata Roxb. Malvaceae T + + - +
Hiptage benghalensis (L.) Kurz Malpighiaceae CL + - - -
Grewia tiliifolia Vahl Malvaceae T - SSOMST - +
Firmiana colorata (Roxb.) R.Br. Malvaceae T + - - -
Zanthoxylum rhetsa (Roxb.) DC. Rutaceae T + - - -
Glycosmis pentaphylla (Retz.) DC. Rutaceae S + - - -
Atalantia racemosa Wight ex Hook. Rutaceae S + + - -
g};soc::{lzxmsedz::nectariferum (Roxb.) Meliaceae T . B B B
Celastrus paniculatus Willd. Celastraceae CL vce vce - +
_(rzlxgi(:;form emarginata  (Willd.) Celastraceae S N N B .
Ventilago madraspatana Gaertn. Rhamnaceae S C C - -
Ziziphus rugosa Lam. Rhamnaceae S + + + +
Allophylus cobbe (L.) Forsyth f. Sapindaceae S - + - -
Schleichera oleosa (Lour.) Oken Sapindaceae T + - - -
Mangifera indica L. Anacardiaceae T ;‘015'3;‘;_72:1)34 m) (G: + (G:3.96 m) +
Holigarna grahamii (Wight) Kurz Anacardiaceae T (é’ (()Hgi_sngg,mn—)‘) - 2 nos (G: 2.35 m) -
Semecarpus anacardium L.f. Anacardiaceae T 2 or3nos 2 or 3 nos - -
Butea monosperma (Lam.) Kuntze Fabaceae T VC VvC - (G:1.83m)
Crotalaria retusa L. Fabaceae S + + - +
Dalbergia horrida var. horrida Fabaceae CL - + - (G:1.07 m)
gizr‘;'.’e”m” cucullatum (Roxb.) Wight | o1 o ceae L EC, (G: 0.46 m) - - (G:0.17-0.34 m)
Saraca asoca (Roxb.) W.J.de Wilde Fabaceae T + - (G:0.91m) -
Tamarindus indica L. Fabaceae T - + - -
Entada phaseoloides (L.) Merr. Fabaceae CL + (G: 0.91m) (G:1.83m) +
Senegalia rugata (Lam.) Britton & Rose Fabaceae S + + - -
Albizia chinensis (Osbeck) Merr. Fabaceae T (2:2;'0357r$) + - -
Terminalia bellirica (Gaertn.) Roxb. Combretaceae T (:'Glizsi_—ils-?mn)‘) - (G:2.44 m) -
Terminalia chebula Retz. Combretaceae T + - - -
Getonia floribunda Roxb. Combretaceae CL + + - (G:0.91 m)
Combretum albidum G.Don Combretaceae CL + + (G: 1.49-4.90 m) -
Syzygium cumini (L.) Skeels Myrtaceae T (G: 1.52-3.05 m) + + (G:2.44-3.17 m)
Memecylon edule Roxb. Melastomataceae T VCIT (G: 0.31-0.61 m) - - -
Memecylon umbellatum Burm f. Melastomataceae T + + + +
Opuntia elatior Mill. Cactaceae S - + - -
Neolamarckia cadamba (Roxb.) Bosser Rubiaceae T R - - -
Catunaregam spinosa (Thunb.) Tirveng. | Rubiaceae T C C + +
Psydrax umbellatus (Wight) Bridson Rubiaceae T + + - +
Ixora brachiata Roxb. Rubiaceae S + + - +
Ixora nigricans R.Br. ex Wight & Arn. Rubiaceae S + - - -
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H.B.Naithani

Scientific name Family Habit Status in 1903 Present Status
Lonavala Karla Lonavala Karla
Meyna spinosa Roxb. ex Link Rubiaceae S (H: 6'10:)’ Gi1.52 + - (G:4.5m)
Pavetta indica L. Rubiaceae S + + - +
Acilepis dendigulensis (DC.) H.Rob. Asteraceae S + + + -
Xantolis tomentosa (Roxb.) Raf. Spatotaceae T Ve Ve - +
Mimusops elengi L. Spatotaceae T TTILW + - -
Diospyros montana Roxb. Ebenaceae T + - - -
Jasminum malabaricum Wight Oleaceae CL + - - -
Chionanthus ramiflorus Roxb. Oleaceae T C C R R
Tetrapilus dioicus (Roxb.) L.A.S.Johnson Oleaceae T + (G: 0.76 m) (G: 2.68-4.27 m) +
Carissa carandas L. Apocynaceae S + + - +
Carissa spinarum L. Apocynaceae S + + - -
f&‘f_‘::gg:n parviflorum (Roxb.) Apocynaceae CL C - '1nos.' -
Cordia myxa L. Boraginaceae T F - - -
I;gtcel':‘zﬁql'.:ragma quadriloculare (Roxb.) Bignoniaceae T _ 1 1nos.’ B +
Stereospermum chelonoides (L.f.) DC. Bignoniaceae T T - - -
Strobilanthes ixiocephala Benth. Acanthaceae S C C - -
Lantana camara L. Verbenaceae S + + + +
Callicarpa tomentosa (L.) L. Lamiaceae S + (H: 7.62 m) - -
Premna coriacea C.B.Clarke Lamiaceae CL + - + -
Vitex negundo L. Lamiaceae S C - R R
Colebrookea oppositifolia Sm. Lamiaceae S C C
Machilus glaucescens (Nees) Wight Lauraceae T (G:3.81m) + (G: 1.83-2.74 m) +
Lasiosiphon glaucus Fresen. Thymelaeaceae S + + - -
Elaeagnus latifolia Lour. Elaeagnaceae S + + - +
g;."é’s"}fhthoe fongifiera(Dest) ||, anthaceae s vee vee R R
Macrosolen parasiticus (L.) Danser Loranthaceae S C C - -
Viscum capitellatum Sm. Santalaceae s N N B _
Osyris lanceolata Hochst. & Steud. Santalaceae T + + - -
Euphorbia neriifolia L. Euphorbiaceae S + + - -
Bridelia retusa (L.) A.Juss. Phyllanthaceae T + + + +
Holoptelea integrifolia (Roxb.) Planch. Ulmaceae T - + - -
Celtis tetrandra Roxb. Cannabaceae T F F '1nos.' -
gigf:erﬁnctoria ssp. gibbosa (Blume) Moraceae T _ N N .
Ficus drupacea Thunb. Moraceae T + - (G:5.27) -
Ficus religiosa L. Moraceae T + + - -
Ficus amplissima Sm. Moraceae T + + + -
Ficus exasperata Vahl Moraceae T + + + -
Ficus racemosa L. Moraceae T C C - -
Artocarpus integrifolia L.f Moraceae T + + - (G: 0.76 - 2.50 m)
Gnetum edule (Willd.) Blume Gnetaceae CL VLG, (G: 0.91 m) + - -
Caryota urens L. Arecaceae T + + + +
Bambusa arundinacea Willd. Poaceae S + + - +
Pseudoxytenanthera ritchiei (Munro) Poaceae s B . _ B
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reported in 1903 suggests that old trees are no longer
alive, or new ones are growing. However, the increase
in girth measurements previously recorded indicates
that the former trees and lianas are growing and
recovering (as shown in Table 2). For instance, Entada
phaseoloides (L.) Merr. grows 3 feet (0.914 m) in girth
every 120 years.

In the Karla and Lonavala groves, the tallest
trees, Albizia chinensis (Osbeck) Merr. (21.37 m) and
Mangifera (21.34 m), have completely vanished. The
two tallest trees in Lonavala grove, Terminalia bellirica
(Gaertn.) Roxb. and Holigarna grahamii (Wight) Kurz,
measuring 15.24 m and 21.37 m high, have also
disappeared entirely.

In Karla Grove, the Meyna spinosa Roxb. ex Link
has the largest girth, measuring 4.2 m, while the
Mezoneuron cucullatum (Roxb.) Wight & Arn has the
smallest girth, measuring only 0.17 m. On the other
hand, in Lonavala grove, the Ficus drupacea Thunb
and Saraca asoca (Roxb.) W.J.deWilde have the largest
and smallest girths, measuring 5.27 m and 0.91 m,
respectively.

In Karla Grove, the species with the thickest lianas
is Getonia floribunda Roxb. It measures 0.91 m. On the
other hand, Mezoneuron cucullatum (Roxb.) Wight
& Arn has the thinnest lianas with a measurement
of 0.17 m. In Lonavala Grove, the species with the
thickest and thinnest lianas are Combretum albidum
G.Don and Entada phaseoloides (L.) Merr. respectively.
Combretum albidum G.Don has a measurement of 4.90
m while Entada phaseoloides (L.) Merr. measures 1.83
m.

-
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Impact of development activities on the floristic of
Karla Grove

Acacia auriculiformis A.Cunn. ex Benth. planted
in social forestry and forest fire programs disturb the
grove biota and hurt the area’s ecological function
(Gokhale 2005; Ray 2014). The floristic diversity of
the sacred grove was degraded by the social forestry
plantation program and invasive weeds (Burman 1996;
Bhagwat & Rutte 2006). In 1903, Clematis hedysarifolia
DC. was the most abundant species in both groves, but
it has since disappeared from the Lonavala grove, with
only a few individuals remaining in the Karla grove.
The dominant species throughout the entire grove is
Trichosanthes tricuspidata Lour climber, which covers
every tree. Cucurbitaceae climbers like Trichosanthes
tricuspidata Lour have invaded and dominated sacred
groves due to various reasons, including climate
changes, forest disturbances, and the formation of tree
gaps caused by grove deforestation (Rai et al. 2016).

The Karla sacred grove is facing a major issue as
Asystasia gangetica (L.) T.Anderson and Trichosanthes
tricuspidata Lour are invading and spreading rapidly
over the area as shown in Image (Image 2A & B). This
has made it difficult for the locals and forest rangers
to move around the grove. Moreover, social forestry
and forest fires have severely damaged the floristic
diversity of the grove (See Image 2B).

Big old trees play a vital ecological role in sacred
groves. They provide nesting or sheltering cavities
for 30% of vertebrate species (Lindenmayer et al.
2012; Lindenmayer & Laurance 2016) and also store
large quantities of carbon. Loss of such species has
considerable consequences on both biodiversity and

Figure 3. A—Map of India showing Maharashtra state and Pune district | B—Marked asterisk indicates Maval Tehsil.
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Image 2. A—Invasion of Trichosanthes tricuspidata Lour in Karla grove | B—Social forestry and forest fire in Karla Grove | C—Development of
garden | D— Introduction of water garden for water Lily | E—Paving of floor tiles | F—Sacred grove used as park | G—Use of sacred grove for
enjoyment | H—Mahashivratri celebration in grove | I—Use of park as amusement for children during Mahashivratri festival | J—Use of grove
for municipal worker housing. © Kishor Saste.
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Table 3. List of newly reported taxa from Lonavala and Karla groves.

Botanical name Family Habit Sta::;{_lycv)“d/ Lonavala Karla
Achyranthes coynei Santapau Amaranthaceae HB W - +
Aerides maculosa Lindl. Orchidaceae EH w + -
Allamanda cathartica L. Apocynaceae CL E + -
Alocasia macrorrhizos (L.) G.Don Araceae HB E + -
Alternanthera sessilis (L.) DC. Amaranthaceae HB | - +
Argyreia elliptica (Roth) Choisy Convolvulaceae CL w - +
Aspidopterys cordata (B.Heyne ex Wall.) A.Juss. Malpighiaceae CL w - +
Begonia crenata Dryand. Begoniaceae HB W + -
Bougainvillea spectabilis Willd. Nyctaginaceae S E + -
Caladium bicolor (Aiton) Vent. Araceae HB E + -
Calliandra haematocephala Hassk. Mimosaceae S E +

Carica papaya L. Caricaceae S E - +
Chromolaena corymbosa (Aubl.) R.M.King & H.Rob. Asteraceae S E + +
Clerodendrum infortunatum L. Verbenaceae S E + -
Clerodendrum thomsoniae Balf.f. Verbenaceae S E + -
Coccinia grandis (L.) Voigt Cucurbitaceae CL W - +
Codiaeum variegatum (L.) Rumph. ex A.Juss. Euphorbiaceae S E + -
Coleus scutellarioides (L.) Benth. Lamiaceae HB E + -
Curcuma pseudomontana J.Graham Zingiberaceae HB w + -
Cynarospermum asperrimum (Nees) Vollesen Acanthaceae HB w - +
Cyrtococcum oxyphyllum (Hochst. ex Steud.) Stapf Poaceae HB w + -
Cyrtococcum oxyphyllum (Hochst. ex Steud.) Stapf Poaceae HB w +
Dendrobium barbatulum Lindl. Orchidaceae EH W + -
Dendrobium microbulbon A.Rich. Orchidaceae EH W + -
Dracaena fragrans (L.) Ker Gawl. Asparagaceae S E + -
Duranta erecta L. Verbenaceae S E + -
Embelia ribes Burm.f. Primulaceae S w +
Eranthemum roseum (Vahl) R.Br. ex Roem. & Schult. Acanthaceae HB W + -
Ficus hispida Lf. Moraceae T W + -
Ficus retusa L. Moraceae T w - +
Flemingia bracteata (Roxb.) Wight Fabaceae S w - +
Garnotia arborum Stapf ex Woodrow Poaceae EH % + -
Garnotia courtallensis (Arn. & Nees) Thwaites Poaceae EH % + -
Gymnosporia rothiana (Walp.) M.A.Lawson Celastraceae S w - +
Heliconia rostrata Ruiz & Pav. Heliconiaceae HB E + -
Hydrangea macrophylla (Thunb.) Ser. Hydrangeaceae S E + -
Ipomoea hederifolia L. Convolvulaceae CL w - +
Justicia adhatoda L. Acanthaceae S w + -
Kopsia fruticosa (Roxb.) A.DC. Apocynaceae T E + -
Lantana camara L. Verbenaceae S | + +
Lepidagathis fasciculata (Retz.) Nees Acanthaceae HB w + -
Litsea ghatica Saldanha Lauraceae S W + -
Livistona chinensis (Jacq.) R.Br. ex Mart. Arecaceae T E + -
Macaranga peltata (Roxb.) Mull.Arg. Euphorbiaceae T w + -
Nymphaea nouchali Burm.f. Nymphaeaceae HB E + -
Oplismenus burmanni (Retz.) P.Beauv. Poaceae HB % - +
Paspalum vaginatum Sw. Poaceae HB E + -
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Botanical name Family Habit Sta::(soml)ild/ Lonavala Karla
Pavetta indica L. Rubiaceae S W - +
Philodendron erubescens K.Koch & Augustin Araceae HB E + -
Phoenix sylvestris (L.) Roxb. Arecaceae T W - +
Phyllanthus reticulatus Poir. Euphorbiaceae S W - +
Pogostemon parviflorus Benth. Lamiaceae S W - +
Porpax filiformis (Wight) Schuit., Y.P.Ng & H.A.Pedersen | Orchidaceae EH w + -
Porpax reticulata Lindl. Orchidaceae EH W + -
Rhaphidophora tetrasperma Hook.f. Araceae HB E + -
Rhynchoglossum obliquum Blume Gesneriaceae HB % + -
Smilax zeylanica L. Smilacaceae CL w - +
Solanum diphyllum L. Solanaceae S E + +
Solanum indicum Roxb. Solanaceae S w - +
Solanum nigrum L. Solanaceae HB W - +
Solanum torvum Sw. Solanaceae S E + +
Sphagneticola calendulacea (L.) Pruski Asteraceae HB | + -
Synedrella nodiflora (L.) Gaertn. Asteraceae HB | - +
Teramnus labialis (L.f.) Spreng. Fabaceae HB W +

Trichosanthes tricuspidata Lour. Cucurbitaceae CL W - +
Turnera ulmifolia L. Turneraceae HB W +

Urena lobata L. Malvaceae S | +
Vigna vexillata (L.) A.Rich. Fabaceae CL W + -
Vincetoxicum indicum (Burm.f.) Mabb. Apocynaceae CL W - +
Woodfordia fruticosa (L.) Kurz Lythraceae S w - +
Zingiber neesanum (J.Graham) Ramamoorthy Zingiberaceae HB w + -

ecosystems worldwide (Lindenmayer et al. 2012;
Lindenmayer & Laurance 2016). Several Ficus species
were reported in 1903 but are now completely extinct.
The presence of Ficus tinctoria ssp. gibbosa (Blume)
Corner and F. microcarpa L.f. surroundings of the forest
near the temple indicates the former extent of the
grove. According to Gammie (1903), Karla Grove once
had a colony of bats that fed on the fruits of various
Ficus species. However, due to development activities,
only one taxon - F. tinctoria ssp. gibbosa (Blume)
remains. Other species such as Ficus tinctoria ssp.
gibbosa (Blume) Corner and F. retusa L. can be found
about 200 m away from the main grove, indicating the
original size and extent of the previous grove around the
temple. The Ficus species has completely disappeared
from the grove, and as a result, these bats have been
discovered to be feeding on mango trees (Image 1C)
and the leaves of other plants. Ficus is therefore a
crucial keystone species for bat conservation in such
sacred forests. Therefore, it is crucial to stress the
significance of sacred groves for both the preservation
of other animals as well as the protection of plants.
Bats play a significant role in seed dispersal, which is

crucial for overall forest regeneration (Blicharska et al.
2013).

Impact of development activities on endemic plants
The number of endemic species and all species in the
sacred woods in the Pune district of the Western Ghats
declines as disturbance levels rise (Kulkarni et al. 2013).

The endemic plant species from the grove, which
wereoncereportedasbeingcommon,arenowbecoming
rare, and some have even completely disappeared from
the grove, as a result of the impact of development.
These endemic species include Gnetum edule (Willd.)
Blume, Clematis hedysarifolia DC, Curcuma scaposa
(Nimmo) Skolnick & M.Sabu, Holigarna grahamii
(Wight) Kurz, Jasminum malabaricum Wight, and
Pseudoxytenanthera ritchiei (Munro) H.B.Naithani. Out
of the total species documented from the groves, 19
are found to be endemic to the Western Ghats (Table
4).

Degradation of sacred groves
Over the last four decades, the vegetation landscape
in both Lonavala grove and Karla grove has undergone
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Image 3. A—Invasion of water tank by exotic weeds | B—Waste place in the grove occupied by weeds | C—Rockery in grove | D—Ornamental
climbers on tree trunk | E — Amorphophallus along with ornamental plant | F—Endemic plant with ornamental Duranta erecta L. | G—Removal
of Zingiber neesanum (J.Graham) Ramamoorthy, an endemic species as weed.
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Table 4. List of endemic plant species reported from both groves.

Saste § Bhagat

Table 5. The total number of genera and species reported from both
groves.

notable changes, as indicated by the NDVI calculated at
20-year intervals from 1980 to 2020.

In 1980, Lonavala grove exhibited dense vegetation
surrounded by limited greenery. However, by 2000,
the grove had experienced degradation, attributed
to activities such as garden construction. By 2020,
Lonavala grove would have displayed a moderate level
of vegetation compared to its previously reported
dense state.

In contrast, Karla grove remained largely unaffected
in 1980 and 2000, surrounded by moderate vegetation.
In 2020, there was evidence of degradation with a
change in NDVI values, likely due to encroachment and
building construction. Nevertheless, a notable increase
in dense vegetation in Karla grove in 2020 suggests the
initiation of a social forestry initiative (Image 4G).

Vegetation analysis

The natural sacred groves at Lonavala and Karla
underwent extensive transformation into gardens and
urban areas, respectively. Gammie (1903) listed 84
species and 74 genera in 1903. However, during the
current investigation, only 45 genera and 48 species
could be listed, resulting in a loss of 35 genera and

Family Botanical Name Location
Ranunculaceae Clematis hedysarifolia DC K Location Genera Species
Anacardiaceae Holigarna grahamii (Wight) Kurz L Land K (1903) 74 84
Begoniaceae Begonia crenata Dryand. L Land K (2022) 45 48
Rubiaceae Ixora brachiata Roxb. Land K L (2022) 42 46
Amaranthaceae Achyranthes coynei Santapau K K (2022) 23 26
Oleaceae Jasminum malabaricum Wight L Total 110 120
Lauraceae Litsea ghatica Saldanha L
Gnetaceae Gnetum edule (Willd.) Blume Land k
Orchidaceae Dendrobium microbulbon A.Rich. L Table 6. Total number of herbs, shrubs, climbers, and trees reported
Orchidaceae Z(og.):).(p]z:;fg;’: (Wight) Schuit., Y.P.Ng L from both the groves in 1903 and 2022.
Orchidaceae Dendrobium barbatulum Lindl. L Habit 1903 2022
Orchidaceae Aerides maculosa Lindl. L Lonavala Karla Lonavala Karla
Orchidaceae Curcuma pseudomontana J.Graham L Herbs 0 0 26 6
Orchidaceae Zingiber neesanum (J.Graham) L Shrubs 26 26 20 27
Ramamoorthy
Curcuma scaposa (Nimmo) Skornick. L Climbers n 8 6 13
Zingiberaceae & M.Sabu Trees 37 28 21 18
Poaceae Pseudoxytenanthera ritchiei (Munro) L
H.B.Naithani
Poaceae Garnotia arborum Stapf ex Woodrow L
Malpighiaceae ’xg’;‘_’)":_ﬂi’:’; cordata (B.Heyne ex K 36 species (Table 2). there is an addition of 42 genera
Celstracene Gymnosporia rothiana (Walp.) . and 46 species from Lonayéla alone due to garden
M.A.Lawson development and new additions of herbaceous plant

species, 57% of species have been lost from both
groves. There is an addition of 25 genera and 29 species
to Karla Grove. Invasive plant species such as Solanum
diphyllum L., Chromolaena corymbosa (Aubl.) R.M.King
& H.Rob., and Solanum torvum Sw. were found in both
groves during the current study. In total, both groves
now contain 120 species belonging to 110 genera
(Table 5).

Out of the 46 species reported from the Lonavala
grove, 22 species (47.86%) of the flora, are reported
to be ornamental. In 1903 there were 42 trees, 12
climbers, and 30 shrubs from both groves. As per
a recent study, it includes 26 herbs, 15 shrubs, one
climber, and four tree species respectively (Table 3).
However, this grove has lost several tree species such
as Cordia myxa L., Diospyros montana Roxb., Dysoxylum
binectariferum (Roxb.) Hook.f. ex Bedd., Ficus racemosa
L., Ficus religiosa L., Firmiana colorata (Roxb.) R.Br.,
Schleichera oleosa (Lour.) Oken., Terminalia chebula
Retz., Memecylon edule Roxb., Neolamarckia cadamba
(Roxb.) Bosser.,, Mimusops elengi L., Stereospermum
chelonoides (L.f.) DC., Semecarpus anacardium L.f., and
Zanthoxylum rhetsa (Roxb.) DC. Whereas in Karla Grove
there is the inclusion of six herbs, 14 shrubs, seven
climbers, and two trees respectively (Table 3). There
were 42 trees, 12 climbers, and 30 shrubs reported in
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Image 4. A—NDVI of Maval Tehsil | B—NDVI of LG 1980 | C—NDVI of LG 2000, showing the decline of dense vegetation | D—NDVI of LG 2020,
showing the decline of dense vegetation | E—NDVI of KG 1980 | F—NDVI of KG 2000, showing the decline of dense vegetation | G—NDVI of KG
2020 showing a rise in dense vegetation due to social forestry.
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1903. After a century, there are 24 trees, 10 climbers,
and 14 shrubs in both groves (Table 6).

CONCLUSION

The conversion of the sacred forest into gardens and
urban areas has a paramount impact on biodiversity in
the Western Ghats hill stations. Therefore, these sacred
groves need protection under the Biological Diversity
Act of 2002.

Traditional practices were used to preserve these
groves in the past, but now there is a change in the
management of these groves and a consequent loss
of protective sentiments towards the sacred groves.
To initiate conservation efforts, it is essential to first
record the diversity of flora and closely observe the
effects of development as well as the overall health
of vegetation, utilising remote sensing techniques
(Mahabaleshwarkar et al. 2023). Subsequently, the next
phase involves lessening the impact of urban expansion
on these wooded areas by adopting contemporary
strategies, organising community awareness initiatives,
and maintaining thorough documentation. Lastly,
it is crucial to designate urban sacred natural sites
as Biodiversity Heritage Sites under the regulations
outlined in this Act, ensuring their sustained protection
and welfare (Ormsby 2021).

REFERENCES

Balfour, E. (1870). The timber trees, timber and fancy woods, as also
the forests of India and of Eastern and Southern Asia. 3 Edition.
Higginbotham & Co., Madras, 246 pp.

Bhagwat, S.A. & C. Rutte (2006). Sacred groves: potential
for biodiversity management. Frontiers in Ecology and the
Environment 4(10): 519-524. https://doi.org/10.1890/1540-
9295(2006)4[519:SGPFBM]2.0.CO;2

Bhise, M.R., S.S., Rahangdale, S.R., Rahangdale & S.V. Kambhar
(2013). Floristic study of Kalbhairavanatha sacred grove, Terungan,
Ambegaon Taluka, Pune. Journal of Botany 2(1): 17-24.

Blicharska, M., G. Mikusinski, A. Godbole & J. Sarnaik (2013).
Safeguarding biodiversity and ecosystem services of sacred groves
—experiences from northern Western Ghats. International Journal
of Biodiversity Science, ecosystem services & Management 9(4):
339-346. https://doi.org/10.1080/21513732.2013.835350

Burman, J.R. (1996). A comparison of sacred groves among
the Mahadeo Kolis and Kunbis of Maharashtra. Indian
Anthropologist 26(1): 37-45.

Chandran, M.S., M. Gadgil & J.D. Hughes (1997). Sacred groves of
the Western Ghats of India. Conserving the sacred for Biodiversity
Management 10(8): 210-231.

Cooke, T. (1901-1908). The Flora of the Presidency of Bombay. Vol. 1
& 2. Taylor & Francis, London.

Daye, D.D. & J.R. Healey (2015). Impacts of land-use change on sacred
forests at the landscape scale. Global Ecology and Conservation 3:
349-358. https://doi.org/10.1016/j.gecco.2014.12.009

Saste § Bhagat

Gadgil, M. & M.S. Chandran (1992). Sacred groves. India International
Centre Quarterly 19(1/2): 183-187.

Gammie, G.A. (1903). The trees and shrubs of Lonavala and Karla
groves. Journal of the Bombay Natural History Society 15: 279-
293.279-293.

Godbole, A.J. (1980). Ethnobotanical studies of Mawal taluka Pune
District Maharashtra. PhD Thesis Department of Botany, Savitribai
Phule Pune University.

Gokhale, Y. (2005). Use of plants as indicator of management of
sacred groves in the Western Ghats of Karnataka, pp 82-92. In:
Kunhikannan C. & G.B. Singh (eds.). Strategy for Conservation of
Sacred Groves. Institute of Forest Genetics and Tree Breeding,
Coimbatore, India, 207 pp.

Graham, J. (1839). A catalogue of the plants growing in Bombay and
its vicinity: Spontaneous, cultivated or introduced, as far as they
have been ascertained. Government Press, Bombay, 27, 31, 40, 41,
56, 61,62, 109, 125, 174, 188, 206 & 207 pp.

Hegewald J. (2022). Water Architecture in South Asia: A Study of
Types, Developments and Meanings. Brill Academic Pub, 181 pp.

Robert, H., (1895). Royal Botanic Gardens Kew, Library, Art &
Archives, 460 pp.

Khan, M.L., A.D. Khumbongmayum & R.S. Tripathi (2008). The
sacred groves and their significance in conserving biodiversity:
an overview. International Journal of Ecology and Environmental
Sciences 34(3): 277-291.

Kulkarni, A., A. Upadhye, N. Dahanukar & M.N. Datar (2018).
Floristic uniqueness and effect of degradation on diversity: A case
study of sacred groves from northern Western Ghats. Tropical
Ecology 59(1): 119-127

Kulkarni, D.K., D.S. Nipunage, L.M. Hangarge, & A.D. Kulkarni (2013).
Quantitative plant diversity evaluation of Sagadara and Navalachi
raimonotypic sacred groves in Pune district of Maharashtra state,
India. Annals of Biological Research 4(2): 234-240.

Lindenmayer, D.B. & W.F. Laurance (2016). The unique challenges
of conserving large old trees. Trends in Ecology & Evolution 31(6):
416-418. https://doi.org/10.1016/j.tree.2016.03.003

Lindenmayer, D.B., W.F. Laurance & J.F. Franklin (2012). Global
decline in large old trees. Science 338(6112): 1305-1306. https://
doi.org/10.1126/science.1231070

Mahan, A. (Ed.) (1878). Divine life and international expositor of
Scriptural Holiness: Haughton & company., Paternoster Row, E.C,
London, 18 pp.

Mahabaleshwarkar, M., N. Ghayal, S. Mahabaleshwarkar & V.
Ghate (2023). Multidimensional time-lapse of a relict species
Canarium strictum Roxb. from a sacred landscape in Pune District,
India. Journal of Threatened Taxa 15(2): 22718-22725. https://doi.
org/10.11609/jott.8271.15.2.22718-22725

Mishra, B.P., O.P. Tripathi, R.S. Tripathi & H.N. Pandey (2004).
Effects of anthropogenic disturbance on plant diversity and
community structure of a sacred grove in Meghalaya, northeast
India. Biodiversity & Conservation 13: 421-436. https://doi.
org/10.1023/B:BIOC.0000006509.31571.a0

Ormsby, A.A. (2021). Diverse values and benefits of urban sacred
natural sites. Trees, forests and People 6 (100136).

Palmeirim, A.F., S. Seck, L. Palma & R.J. Ladle (2023). Shifting values
and the fate of sacred forests in Guinea-Bissau: are community-
anaged forests the answer? Environmental Conservation 50(3):
152-155. https://doi.org/10.1017/50376892923000164

Pandey, D.N. (1999). Sacred Forestry: The Case of Rajasthan, India.
History of Indian Science and Technology 10(7): 1-9.

Patil, S., R.D. Shinde, J. Leong-Skornickovd & P. Chaudhari
(2021). Fixing stray traditions in gingers: The identity and
nomenclatural history of Zingiber neesanum and other entwined
names. Taxon 70(6): 1339-1351. https://doi.org/10.1002/
tax.12567

Patwardhan, A., P. Ghate, M. Mhaskar & A. Bansude (2021). Cultural
dimensions of sacred forests in the Western Ghats Biodiversity
Hot Spot, Southern India and its implications for biodiversity
protection. International Journal of Anthropology and Ethnology

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 March 2024 | 16(3): 24828-24252



https://doi.org/10.1890/1540-9295(2006)4%5b519:SGPFBM%5d2.0.CO;2
https://doi.org/10.1890/1540-9295(2006)4%5b519:SGPFBM%5d2.0.CO;2
https://doi.org/10.1080/21513732.2013.835350
https://doi.org/10.1016/j.gecco.2014.12.009
https://doi.org/10.1016/j.tree.2016.03.003
https://doi.org/10.1126/science.1231070
https://doi.org/10.1126/science.1231070
https://doi.org/10.11609/jott.8271.15.2.22718-22725
https://doi.org/10.11609/jott.8271.15.2.22718-22725
https://doi.org/10.1023/B:BIOC.0000006509.31571.a0
https://doi.org/10.1023/B:BIOC.0000006509.31571.a0
https://doi.org/10.1017/S0376892923000164
https://doi.org/10.1002/tax.12567
https://doi.org/10.1002/tax.12567

Status of floristic diversity of two sacred groves from Maval Tehsil, Maharashtra

5(1): 1-26.

Ramsankar, B. (2010). Role of sacred groves in biodiversity
conservation in Bankura district of West Bengal. Journal of
Economic and Taxonomic Botany 34(1): 12-17.

Rai, A., A. Chettri, A. Pradhan, S.K. Rai, A.K. Rai & N.T. Lepcha
(2016). Diversity of climbing plants in ‘Gadi’ sacred grove of
Central Pendam in East Sikkim, India. Pleione 10(1): 97-107.

Ray, C., M.D.S. Chandran & T.V. Ramachandra (2014). Biodiversity
and ecological assessments of Indian sacred groves. Journal of
Forestry Research 25: 21-28.

Rutte, C. (2011). The sacred commons: conflicts and solutions
of resource management in sacred natural sites. Biological
Conservation 144(10): 2387-2394. https://doi.org/10.1016/j.
biocon.2011.06.017

Santapau, H. (1967). The Flora of Khandala on the Western Ghats
of India Records of the Botanical Survey of India. Vol. XVI, No.1.
Botanical Survey of India, Calcutta. 1-372.

Saste § Bhagat

Seely, J.B. (1825). The Wonders of Elora: Or the Narrative of a Journey
to the Temples and Dwellings Excavated Out of a Mountain of
Granite, and Extending Upwards of a Mile and a Quarter, at Elora,
in the East-Indies. Whittaker Andesite Press, 80 pp.

Stuart, C.M.V. (1913). Gardens of the Great Mughals. A. and C. Black,
241 pp.

Voigt, J.0. (1845). Hortus suburbanus Calcuttensis. Bishops’ College
Press, Calcutta. 245, 256, 271, 476, 554 & 572 pp.

Tatay, J. & A. Merino (2023). What is sacred in sacred natural sites?
A literature review from a conservation lens. Ecology and Society
28(1): 1-17. https://doi.org/10.5751/ES-13823-280112

Unnikrishnan, E. (1995). Sacred Groves of North Kerala: An Eco
Folklore Study (Malayalam). Jeevarekha, Thrissur, Kerala, India,
229 pp.

zoQreac!

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 March 2024 | 16(3): 24838-24253



https://doi.org/10.1016/j.biocon.2011.06.017
https://doi.org/10.1016/j.biocon.2011.06.017
https://doi.org/10.5751/ES-13823-280112

Mr. Jatishwor Singh Irungbam, Biology Centre CAS, Branisovska, Czech Republic. Birds
Dr. lan J. Kitching, Natural History Museum, Cromwell Road, UK

Dr. George Mathew, Kerala Forest Research Institute, Peechi, India Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia
Dr. John Noyes, Natural History Museum, London, UK Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Albert G. Orr, Griffith University, Nathan, Australia Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK
Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India
Dr. Nancy van der Poorten, Toronto, Canada Dr. J.W. Duckworth, IUCN SSC, Bath, UK
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India Mr. J. Praveen, Bengaluru, India
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India Dr. C. Srinivasulu, Osmania University, Hyderabad, India
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA
Dr. Eduard Vives, Museu de Ciencies Naturals de Barcelona, Terrassa, Spain Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Kuwait Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. Himender Bharti, Punjabi University, Punjab, India Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Mr. Purnendu Roy, London, UK Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam Quinta de Prados, Vila Real, Portugal
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India
Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland.
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India Mammals
Dr. Rosana Moreira da Rocha, Universidade Federal do Parana, Curitiba, Brasil
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy
Dr. James M. Carpenter, American Museum of Natural History, New York, USA Dr. Anwaruddin Chowdhury, Guwahati, India
Dr. David M. Claborn, Missouri State University, Springfield, USA Dr. David Mallon, Zoological Society of London, UK
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India
Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil Dr. Angie Appel, Wild Cat Network, Germany
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia Dr. Mewa Singh, Mysore University, Mysore, India
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany. Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India
Dr. Keith V. Wolfe, Antioch, California, USA Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, Altobello”, Rome, Italy
D.C., USA Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India
Budejovice, Czech Republic Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
(ATREE), Royal Enclave, Bangalore, Karnataka, India Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Fishes Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia

Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA
Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India

Dr. Topiltzin Contreras MacBeath, Universidad Auténoma del estado de Morelos, México Other Disciplines
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Centre, Mumbai, Maharashtra, India Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa
Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Amphibians Delhi, India
Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India
Reptiles
Reviewers 2020-2022
Dr. Gernot Vogel, Heidelberg, Germany Due to pausity of space, the list of reviewers for 2020-2022 is available online.

Dr. Raju Vyas, Vadodara, Gujarat, India

Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.

Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey

Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India

Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE The opinions expressed by the authors do not reflect the views of the

Journal of Threatened Taxa, Wildlife Information Liaison Development Society,
Zoo Outreach Organization, or any of the partners. The journal, the publisher,
the host, and the partners are not responsible for the accuracy of the political

o o boundaries shown in the maps by the authors.
Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-

tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts,
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek,
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat,
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

Print copies of the Journal are available at cost. Write to:

The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

43/2 Varadarajulu Nagar, 5" Street West, Ganapathy, Coimbatore,
Tamil Nadu 641006, India

ravi@threatenedtaxa.org

NAAS rating (India) 5.64



The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
OPEN ACCESS publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.

www.threatenedtaxa.org

Editorial

Celebrating 25 years of building evidence for conservation
— Sanjay Molur, Pp. 24819-24820

Articles

Identifying plants for priority conservation in Samar Island Natural Park forests
(the Philippines) over limestone using a localized conservation priority index
—Inocencio Escoton Buot, Jr., Marne Ga Origenes, Ren Divien Del Rosario Obefia,
Jonathan O. Hernandez, Noba F. Hilvano, Diana Shane A. Balindo & Edelyn O.
Echapare, Pp. 24821-24837

Status of floristic diversity and impact of development on two sacred groves
from Maval Tehsil (Maharashtra, India) after a century
— Kishor Himmat Saste & Rani Babanrao Bhagat, Pp. 24838-24853

Faunal inventory and illustrated taxonomic keys to aquatic Coleoptera
(Arthropoda: Insecta) of the northern Western Ghats of Maharashtra, India
— Sayali D. Sheth, Anand D. Padhye & Hemant V. Ghate, Pp, 24854-24880

Communications

A checklist of wild mushroom diversity in Mizoram, India
— Rajesh Kumar & Girish Gogoi, Pp. 24881-24898

New plant records for the flora of Saudi Arabia

— Abdul Wali Al-Khulaidi, Ali M. Alzahrani, Ali A. Al-Namazi, Eisa Ali Al-Faify,
Mohammed Musa Alfaifi, Nageeb A. Al-Sagheer & Abdul Nasser Al-Gifri,
Pp. 24899-24909

Seagrass ecosystems of Ritche’s Archipelago in the Andaman Sea harbor
‘Endangered’ Holothuria scabra Jaeger, 1833 and ‘Vulnerable’ Actinopyga
mauritiana (Quoy & Gaimard, 1834) sea cucumber species (Echinodermata:
Holothuroidea)

— Amrit Kumar Mishra, R. Raihana, Dilmani Kumari & Syed Hilal Farooq,

Pp. 24910-24915

Stypopodium Kiitz. - a new generic record for India from the Bay of Bengal
—Y. Aron Santhosh Kumar, M. Palanisamy & S. Vivek, Pp. 24916-24922

First report of Macrochaetus sericus Thorpe, 1893 and Lecane tenuiseta
Harring, 1914 (Rotifera: Monogononta) from Jammu waters (J&K), India
— Deepanjali Slathia, Supreet Kour & Sarbjeet Kour, Pp. 24923-24929

Spider diversity (Arachnida: Araneae) at Saurashtra University Campus, Rajkot,
Guijarat during the monsoon
— Jyotil K. Dave & Varsha M. Trivedi, Pp. 24930-24941

Records of three gobioid fishes (Actinopterygii: Gobiiformes: Gobiidae)
from the Gujarat coast, India

— Piyush Vadher, Hitesh Kardani, Prakash Bambhaniya & Imtiyaz Beleem,
Pp. 24942-24948

Species distribution modelling of Baya Weaver Ploceus philippinus in Nagaon
District of Assam, India: a zoogeographical analysis

— Nilotpal Kalita, Neeraj Bora, Sandip Choudhury & Dhrubajyoti Sahariah,

Pp. 24949-24955

Diversity and species richness of avian fauna in varied habitats of Soraipung
range and vicinity in Dehing Patkai National Park, India

— Anubhav Bhuyan, Shilpa Baidya, Nayan Jyoti Hazarika, Sweeta Sumant, Bijay
Thakur, Amit Prakash, Nirmali Gogoi, Sumi Handique & Ashalata Devi,

Pp. 24956-24966

D’Ering Memorial Wildlife Sanctuary, a significant flyway and a preferred
stopover (refuelling) site during the return migration of the Amur Falcon Falco
amurensis (Radde, 1863)

— Tapak Tamir, Abprez Thungwon Kimsing & Daniel Mize, Pp. 24967-24972

® All articles published in JOoTT are registered under Creative Commons Attribution 4.0 International License
@ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
BY

any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
March 2024 | Vol. 16 | No. 3 | Pages: 24819-25018

Date of Publication: 26 March 2024 (Online & Print)
DOI: 10.11609/jott.2024.16.3.24819-25018

Breeding of the ‘Critically Endangered’ White-rumped Vulture Gyps
bengalensis in the Shan Highlands, Myanmar

- Sai Sein Lin Oo, Nang Lao Kham, Marcela Suarez-Rubio & Swen C. Renner,
Pp. 24973-24978

Nurturing orphaned Indian Grey Wolf at Machia Biological Park, Jodhpur,
India

— Hemsingh Gehlot, Mahendra Gehlot, Tapan Adhikari, Gaurav & Prakash
Suthar, Pp. 24979-24985

Short Communications

New records of forty-nine herbaceous plant species from lateritic plateaus
for Ratnagiri District of Maharashtra, India

— D.B. Borude, P.P. Bhalekar, A.S. Pansare, K.V.C. Gosavi & A.N. Chandore,
Pp. 24986-24991

First report of moth species of the family Tineidae (Lepidoptera) in
regurgitated pellets of harriers in India

—S. Thalavaipandi, Arjun Kannan, M.B. Prashanth & T. Ganesh, Pp. 24992—
24995

Notes

Capturing the enchanting glow: first-ever photographs of bioluminescent
mushroom Mycena chlorophos in Tamil Nadu, India
D. Jude, Vinod Sadhasivan, M. llayaraja & R. Amirtha Balan, Pp. 24996-24998

Extended distribution of Clematis wightiana Wall. (Ranunculaceae) in the
Indian State of Arunachal Pradesh — a hitherto endemic species of the
Western Ghats, India

— Debasmita Dutta Pramanick & Manas Bhaumik, Pp. 24999-25002

Smilax borneensis A.DC. (Smilacaceae): an addition to the flora of India
— Kishor Deka, Sagarika Das & Bhaben Tanti, Pp. 25003—-25005

Recent record of True Giant Clam Tridacna gigas from the Sulu Archipelago
and insight into the giant clam fisheries and conservation in the
southernmost islands of the Philippines

— Richard N. Muallil, Akkil S. Injani, Yennyriza T. Abduraup, Fauriza J. Saddari,
Ebrahim R. Ondo, Alimar J. Sakilan, Mohammad Gafor N. Hapid & Haidisheena
A. Allama, Pp. 25006—-25009

A record of the Hoary Palmer Unkana ambasa (Moore, [1858]) (Insecta:
Lepidoptera: Hesperiidae) from Assam, India

—Sanath Chandra Bohra, Manmath Bharali, Puja Kalita & Rita Roy, Pp. 25010—
25012

Sighting of Large Branded Swift Pelopidas sinensis (Mabille, 1877)
(Hesperiidae: Hesperiinae) in Delhi, India

— Rajesh Chaudhary & Sohail Madan, Pp. 25013-25015

Rodent - a part of culture and revolution in India
— Hiranmoy Chetia & Murali Krishna Chatakonda, Pp. 25016-25018

Publisher & Host

Wi

ZC\')reaCh

Zoo Outreach Organisation

Threatened Taxa



https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://zooreach.org/?page_id=2



