cowservationiglobally 10.11609/j0tt.2024.16.12. 2618726330

-www.threatenedtaxa.org

S@(

UV
5 J ouyr a L 0 ‘f A < 26 December 2024 (Online § Print)
A B 16(12): 2618726330
S T l/] V e a t e V\/ e : @ P (SSH"@?‘!{-E@{:O}? (online)
R Ui o ISSN 09747893 (Print)
IS NCDXRALE MG e
TSN ) 7“\\\‘;, - P ” .
PSS .
R S ¥ /- g
] ;
1, A Y

(i
] -/
\\\‘ "v"‘
¥ L

L2

,




Publisher

www.wild.zooreach.org

EDITORS

Founder & Chief Editor

Dr. Sanjay Molur

Wildlife Information Liaison Development (WILD) Society & Zoo Outreach Organization (ZOO),
Coimbatore, Tamil Nadu 641006, India

Deputy Chief Editor
Dr. Neelesh Dahanukar
Noida, Uttar Pradesh, India

Assistant Editor
Dr. Chaithra Shree J., WILD/ZOO, Coimbatore, Tamil Nadu 641006, India

Managing Editor
Mr. B. Ravichandran, WILD/ZOO, Coimbatore, Tamil Nadu 641006, India

Associate Editors

Dr. Mandar Paingankar, Government Science College Gadchiroli, Maharashtra 442605, India
Dr. Ulrike Streicher, Wildlife Veterinarian, Eugene, Oregon, USA

Ms. Priyanka lyer, ZOO/WILD, Coimbatore, Tamil Nadu 641006, India

Editorial Board
Dr. Russel Mittermeier
Executive Vice Chair, Conservation International, Arlington, Virginia 22202, USA

Prof. Mewa Singh Ph.D., FASc, FNA, FNASc, FNAPsy

Ramanna Fellow and Life-Long Distinguished Professor, Biopsychology Laboratory, and
Institute of Excellence, University of Mysore, Mysuru, Karnataka 570006, India; Honorary
Professor, Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore; and Adjunct
Professor, National Institute of Advanced Studies, Bangalore

Stephen D. Nash
Scientific Illustrator, Conservation International, Dept. of Anatomical Sciences, Health Sciences
Center, T-8, Room 045, Stony Brook University, Stony Brook, NY 11794-8081, USA

Dr. Fred Pluthero
Toronto, Canada

Dr. Priya Davidar
Sigur Nature Trust, Chadapatti, Mavinhalla PO, Nilgiris, Tamil Nadu 643223, India

Dr. John Fellowes
Honorary Assistant Professor, The Kadoorie Institute, 8/F, T.T. Tsui Building, The University of
Hong Kong, Pokfulam Road, Hong Kong

Prof. Dr. Mirco Solé

Universidade Estadual de Santa Cruz, Departamento de Ciéncias Bioldgicas, Vice-coordenador
do Programa de P6s-Graduagdo em Zoologia, Rodovia Ilhéus/Itabuna, Km 16 (45662-000)
Salobrinho, Ilhéus - Bahia - Brasil

Dr. Rajeev Raghavan
Professor of Taxonomy, Kerala University of Fisheries & Ocean Studies, Kochi, Kerala, India

English Editors

Mrs. Mira Bhojwani, Pune, India

Dr. Fred Pluthero, Toronto, Canada

Mr. P. llangovan, Chennai, India

Ms. Sindhura Stothra Bhashyam, Hyderabad, India

Web Development
Mrs. Latha G. Ravikumar, ZOO/WILD, Coimbatore, India

Typesetting
Mrs. Radhika, ZOO, Coimbatore, India
Mrs. Geetha, ZOO, Coimbatore India

| For Focus, Scope, Aims, and Policies, visit https://threatenedtaxa.org/index.php/JoTT/aims_scope

1

! For Article Submission Guidelines, visit https://threatenedtaxa.org/index.php/JoTT/about/submissions

1 For Policies against Scientific Misconduct, visit https://threatenedtaxa.org/index.php/JoTT/policies_various

Wildlife Information Liaison Development Society

Fu

ISSN 0974-7907 (Online); ISSN 0974-7893 (Print)

Host
Zoo Outreach Organization
www.zooreach.org

Srivari lllam, No. 61, Karthik Nagar, 10th Street, Saravanampatti, Coimbatore, Tamil Nadu 641035, India
Registered Office: 3A2 Varadarajulu Nagar, FCl Road, Ganapathy, Coimbatore, Tamil Nadu 641006, India
Ph: +91 9385339863 | www.threatenedtaxa.org
Email: sanjay@threatenedtaxa.org

ndraising/Communications

Mrs. Payal B. Molur, Coimbatore, India

Sul

Fu

Dr.

Dr
Dr.

bject Editors 2021-2023
ngi
. B. Shivaraju, Bengaluru, Karnataka, India

. R.K. Verma, Tropical Forest Research Institute, Jabalpur, India
. Vatsavaya S. Raju, Kakatiay University, Warangal, Andhra Pradesh, India

Dr. M. Krishnappa, Jnana Sahyadri, Kuvempu University, Shimoga, Karnataka, India

Dr. K.R. Sridhar, Mangalore University, Mangalagangotri, Mangalore, Karnataka, India
Dr. Gunjan Biswas, Vidyasagar University, Midnapore, West Bengal, India

Dr. Kiran Ramchandra Ranadive, Annasaheb Magar Mahavidyalaya, Maharashtra, India

Plants

Dr
Dr.
Dr.

. G.P. Sinha, Botanical Survey of India, Allahabad, India
. N.P. Balakrishnan, Ret. Joint Director, BSI, Coimbatore, India
. Shonil Bhagwat, Open University and University of Oxford, UK

Prof. D.J. Bhat, Retd. Professor, Goa University, Goa, India

Dr.

o
= =

o
5

Dr.

Ferdinando Boero, Universita del Salento, Lecce, Italy

. Dale R. Calder, Royal Ontaro Museum, Toronto, Ontario, Canada

. Cleofas Cervancia, Univ. of Philippines Los Bafios College Laguna, Philippines

. F.B. Vincent Florens, University of Mauritius, Mauritius

. Merlin Franco, Curtin University, Malaysia

. V. Irudayaraj, St. Xavier’s College, Palayamkottai, Tamil Nadu, India

. B.S. Kholia, Botanical Survey of India, Gangtok, Sikkim, India

. Pankaj Kumar, Department of Plant and Soil Science, Texas Tech University, Lubbock, Texas, USA.
. V. Sampath Kumar, Botanical Survey of India, Howrah, West Bengal, India

. A.J. Solomon Raju, Andhra University, Visakhapatnam, India

. Vijayasankar Raman, University of Mississippi, USA

. B. Ravi Prasad Rao, Sri Krishnadevaraya University, Anantpur, India

. K. Ravikumar, FRLHT, Bengaluru, Karnataka, India

. Aparna Watve, Pune, Maharashtra, India

. Qiang Liu, Xishuangbanna Tropical Botanical Garden, Yunnan, China

. Noor Azhar Mohamed Shazili, Universiti Malaysia Terengganu, Kuala Terengganu, Malaysia
. M.K. Vasudeva Rao, Shiv Ranjani Housing Society, Pune, Maharashtra, India

Prof. A.J. Solomon Raju, Andhra University, Visakhapatnam, India

Dr.
Dr,
Dr
Dr.
Dr,
Dr
Dr.

. Mandar Datar, Agharkar Research Institute, Pune, Maharashtra, India
. M.K. Janarthanam, Goa University, Goa, India

. K. Karthigeyan, Botanical Survey of India, India

. Errol Vela, University of Montpellier, Montpellier, France

. P. Lakshminarasimhan, Botanical Survey of India, Howrah, India

. Larry R. Noblick, Montgomery Botanical Center, Miami, USA

. K. Haridasan, Pallavur, Palakkad District, Kerala, India

Dr. Analinda Manila-Fajard, University of the Philippines Los Banos, Laguna, Philippines

Dr. P.A. Sinu, Central University of Kerala, Kasaragod, Kerala, India

Dr. Afroz Alam, Banasthali Vidyapith (accredited A grade by NAAC), Rajasthan, India

Dr. K.P. Rajesh, Zamorin’s Guruvayurappan College, GA College PO, Kozhikode, Kerala, India
Dr. David E. Boufford, Harvard University Herbaria, Cambridge, MA 02138-2020, USA

Dr. Ritesh Kumar Choudhary, Agharkar Research Institute, Pune, Maharashtra, India

Dr. A.G. Pandurangan, Thiruvananthapuram, Kerala, India

Dr. Navendu Page, Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand, India
Dr. Kannan C.S. Warrier, Institute of Forest Genetics and Tree Breeding, Tamil Nadu, India

Invertebrates

. R.K. Avasthi, Rohtak University, Haryana, India

. D.B. Bastawade, Maharashtra, India

. Partha Pratim Bhattacharjee, Tripura University, Suryamaninagar, India

. Kailash Chandra, Zoological Survey of India, Jabalpur, Madhya Pradesh, India

. Ansie Dippenaar-Schoeman, University of Pretoria, Queenswood, South Africa
. Rory Dow, National Museum of natural History Naturalis, The Netherlands

. Brian Fisher, California Academy of Sciences, USA

. Richard Gallon, llandudno, North Wales, LL30 1UP

. Hemant V. Ghate, Modern College, Pune, India

. M. Monwar Hossain, Jahangirnagar University, Dhaka, Bangladesh


https://www.threatenedtaxa.org
https://threatenedtaxa.org/index.php/JoTT/aims_scope

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 December 2024 | 16(12): 2626426271

ISSN 0974-7907 (Online) | ISSN 0974-7€92 (Print) OPEN
. . ACCESS
https://dol.org/10.11609/jott. 82421612 26264-26271

#8243 | Recelved 29 October 2022 | Final received 12 November 2024 | Finally accepted 03 December 2024 -

COMMUNICATION HIHNEEEENEEENEEEEEENESEEESESSEESEESSSEEESSSSEEESEEEEEENEEEEEENEEEEENEEEEEEEEEEEEEE

Morpho-anatomical characterization and conservation status of the
Whisk Fern Psilotum nudum (L.) P.Beauv. (Polypodiopsida: Psilotaceae)
from Cooch Behar District of West Bengal, India

Aninda Mandal ®

Department of Botany, A.B.N. Seal College, Cooch Behar, West Bengal 736101, India.
mandal.aninda@gmail.com

Abstract: The district Cooch Behar of West Bengal, India is considered a unique zone for pteridophytes. The Whisk Fern Psilotum nudum
(Family Psilotaceae), one of the primitive members of living vascular plants considering its age of evolution during the Devonian, is
reported to occur in the Cooch Behar District. The present study has been designed to investigate the current conservation status as well
as to describe the morphological and anatomical features of the epiphytic species. The present study revealed that the natural falling of
old aged host trees and cleaning and white painting of host tree trunks lead to habitat destruction which may lead to extinction of the
species from the studied areas. During the field visits, a new site of the occurrence (Madan Mohan Temple of Cooch Behar City) of the
species has also been recorded. Plants are perennial and pendent in nature. The rhizome is achlorophyllous, freely branched, and covered
with rhizoids. The aerial stem is up to 36 cm long, repeatedly dichotomously branched and chlorophyllous. Leaves are scalelike, without
any midrib, lanceolate to ovate, and without ligules. Synangiums are composed of three connected sporangia, bearing numerous bean-
shaped spores. Stele in rhizome is haplostelic type; while, it is actinostele in the aerial stem. Morpho-anatomical description of the species
has been documented for the first time from West Bengal and has enriched the botanical information of the species. Proper conservation
of the taxa is utmost necessary in order to maintain their population in natural habitat.
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Morpho-anatomy and conservation status of Psilotum nuduwm

INTRODUCTION

The genus Psilotum (belonging to the primitive family
Psilotaceae), with its two Indian species, i.e., P. nudum
(L) P.Beauv. and P. complantum Sw. (Pande 2002;
Chauhan et al. 2003; Muthukumar et al. 2009), is often
grouped with the extinct psilophytes, the Rhyniales,
and Zosterophyllales dating from the Devonian some
400 million years ago (Roux 2003). Many paleobotanists
and plant morphologists considered the members
under Psilotum as ‘living fossils’ or ‘living rhyniophytes’
(Kidston & Lang 1917; Banks 1975; Kaplan 1977; Wagner
1977; Rothwell 1999); but unfortunately, no fossils
of psilophytes are known to exist. Recent morpho-
anatomical studies (Bell & Hemsley 1992; Stewart &
Rothwell 1993) suggest that the genus is not closely
related to rhyniophytes; rather, the primitive characters
present in living psilophytes represent a reduction from
a more typical modern fern plant. Similarly, according
to molecular data, it is evident that Psilotum is a fern
and that psilophytes are sister to ophioglossoid ferns
(Qiu & Palmer 1999; Pryer et al. 2001; Smith et al. 2006;
Schneider et al. 2009).

Psilotum nudum (Greek—‘psilos’ means smooth
or naked and Latin—‘nudus’ means naked, and both
referring to the smooth and naked character of the
stems; commonly known as whisk fern - Qiu & Palmer
1999), one of the two species in the genus Psilotum, is
widely distributed across tropical and sub-tropical areas
of both hemispheres (Zhang & Yatskievych 2013). In
India, the species is reported to be found in Andaman
Islands, Nicobar Islands, Western Ghats, Eastern
Ghats, central India, eastern India, northwestern India
(Thothathri et al. 1970; Pande 2002; Chauhan et al. 2003;
Valavan et al. 2016; Kanivalan & Rajendran 2017) with
its first report in Barren Island, an isolated one in the
Andaman group of islands (Prain 1893). In West Bengal,
the species is reported to occur in Darjeeling (Pande
2002), Cooch Behar (Biswas 1956; Bandyopadhyay et al.
2006; Mandal 2023) and Jhargram (Sen & Bhakat 2021)
districts. P. nudum has most recently been assessed for
The IUCN Red List of Threatened Species in 2020 and is
listed as ‘Least Concern’ (Barrios & Copeland 2021).

The whisk fern became a popular pot plant in
Japan during the Edo Period (1603-1867), leading
to the selection of slightly over 100 ornamental
garden varieties, most of which are illustrated in the
‘Matsubaran fu’ (Hoshizaki & Moran 2001; Chernova
et al. 2020). The plant is also reported to be used for
different medicinal purposes in India and Hawaii (Foster
& Gifford 1974; Benjamin & Manickam 2007; Mannan et
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al. 2008; Karthik et al 2011; Kumari et al. 2011; Revathi
et al. 2013; Valavan et al. 2016, Mandal 2023).

Until now, several morpho-anatomical studies of P.
nudum have been published from the different parts of
the world (Ford 1904; Sporne 1962; Schulte et al. 1987;
Nazarian et al. 2010; Vahdati et al. 2014; Rahman et
al. 2015; Valavan et al. 2016); as per literature survey,
detailed morpho-anatomical studies of the species from
India especially from the state of West Bengal is lacking.
Keeping all these in mind, the present study has been
designed to investigate the present conservation status
and to describe the morpho-anatomical characters of the
species from the Cooch Behar District of West Bengal,
India for the first time which will enrich the botanical
information of the species. The current study will also
report a new site of the occurrence of the species.

MATERIALS AND METHODS

The Cooch Behar District (Image 1), situated in
the foothills of the eastern Indo-Himalaya, is known
for its rich floristic composition. Field visits have been
conducted across different seasons during January
2021 to September 2022 to observe the habitat and
population growth pattern. The plant, P. nudum has
been collected from the previously reported study
area (Biswas 1956; Bandyopadhyay et al. 2006), i.e.,
Narendra Narayan Park (26.325 °N, 89.450 °E; elevation
14.5 m; Image 1), Cooch Behar for morphological and
anatomical studies. Morphological description has
also been done from the new site of occurrence of the
species, i.e., Madan Mohan Temple (26.320 °N, 89.444
OF; elevation 14.5 m; Image 1), Cooch Behar based on the
available plant specimens. Geographical locations of the
study areas were recorded using the device GARMIN,
eTrex® 22x. Anatomical studies have been performed
through hand-sectioning of rhizome, aerial shoot of
different orders and synangium. Slides were prepared
after double staining and photographs were taken for
photographic documentation. Spore morphology was
examined under a light microscope (10X x 40X) and
described as per Erdtman (1945, 1971). Identification
of the plant specimen was made using relevant
floras (Chinnock 1998; Diggs et al. 2006) and proper
nomenclature was maintained following POWO (2022).
Voucher specimens were deposited in the Department
of Botany, A.B.N. Seal College, Cooch Behar.
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Image 1. A—Map of India and West Bengal highlighting the district Cooch Behar (red- orange color) | B—Study areas; Narendra Narayan Park
(marked in red pin 1) & Madan Mohan Temple (marked in orange pin 2). Map prepared using an open source QGIS Desktop 3.22.
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RESULTS AND DISCUSSION

Habitat, ecology and conservation status

The plant population of Psilotum nudum recorded
from the new site of occurrence (Madan Mohan
Temple) was found to grow on the tree trunk base
(up to 1.5 m) of an old katgolap tree (Plumeria sp.) in
association with Drynaria quercifolia (L.) J.Sm., Pyrrosia
lanceolata (L.) Farw. and some species of orchids and
mosses (Image 2). Approximately, 35 Psilotum plants
were found to be grown in the tree trunk of which
only a few with sporangium. The host tree is very old
and eventually dying day by day as per the information
provided by the gardener of the temple. Cleaning and
white painting of the tree trunks of the temple before
the ancient and traditional Rash Utsav is a very common
practice for the beautification of the garden and may
harm the concerned species and lead to loss from the
site. Hence, in situ and ex situ conservation strategies
should be taken to protect the species. The author made
the gardener aware of the importance of the species and
suggested barricading the tree and not to paint the tree
trunk so that the species can grow in its natural habitat.

Biswas (1956) only reported a few plants of the
species growing on Polyalthia longifolia along with an
orchid (Dendrobium sp.) in the main park (now named
Narendra Narayan Park) and predicted the species has
been introduced from south India along with the orchid
collection. Later on, a team from ENVIS, Botanical Survey
of India, Kolkata visited the same park and reported that
the species on the trunk of five very old trees (out of six
trees) of P. longifolia in association with D. quercifolia
and some orchid species (Bandyopadhyay et al. 2006).
The present study revealed that approximately 15
plant species are found to be grown in the first tree;
the second tree becomes dead and only the remnants
of trunk remains without having Psilotum plant; the
third tree also contains no Psilotum species as reported
earlier; more than 50 plant species are found to be
grown in the fourth tree (Image 2); there is no trace of
the fifth tree and no plants are found to be grown on the
tree number six, though the previous authors reported
that many plants were found to be grown in fifth and
sixth trees. From the current study it is clear that the
plant population decreased day by day which may be
due to the natural falling of host plants and or cleaning
and painting of the tree trunks. The park authority made
aware by the present author regarding the present
status of this significant plant species in the park with a
suggestion for taking necessary measures to protect this
declining species.

Mawndal

Morphological description

Plants are perennial medium-sized herbs, that
grow as an epiphyte and pendent in nature (Image
3). Rhizome is brown (achlorophyllous), cylindrical,
slender, freely branched, 2.0-3.0 cm long, 1.5 mm in
diameter, and covered with hair-like structures, called
rhizoids. The rhizome merges above the surface with
the aerial part of the plant. The aerial stem is 16-36
cm in long and 0.5-2.0 mm in diameter, repeatedly
dichotomously branched above with 30-42 branches,
often pentagonal towards the main stem, first and
second dichotomy, quadrangular towards the third
and fourth dichotomy and triangular in the most distal
portions (fifth dichotomy), glabrous and green in color
(chlorophyllous), with longitudinal parallel lines twisted
slowly around the stem. Leaves are scale-like (Image 3),
lacking a midrib, 1.5-2.0 mm long, spirally arranged on
the stem, lanceolate to ovate in outline, pointed, and
without any ligules. Synangia (Image 3) is 2.5-3.0 mm
in diameter, orbicular, smooth, light green during young
stages, become yellowish when mature and composed
of three fused sporangia (Image 3) separated by three
longitudinal and arched depressions, bearing numerous
kidney or bean-shaped spores, a dichotomous bract is
presentaround the synangium.Sporesare homosporous,
monad, bilaterally symmetrical, monolete, prolate to
per—prolate in shape, large sized (polar axis: 76.68—
88.52 um, equatorial diameter: 36.42—45.92 um), exine
thick (3.26-4.98 um), exine ornamentation verrucate-
tuberculate (Image 3).

Anatomical description

A model plant drawing of P. nudum has been
displayed in the image (Image 3) to show the scheme of
sampling sites for transverse sections (T.S.) of rhizome
and aerial stem of different dichotomies.

Rhizome

The T.S. of the rhizome is more or less circular in
shape (Image 3). Epidermis is thin, inconspicuous and
single layered. Most of the epidermal cells extend into
two celled absorptive rhizoids. Below the epidermal
layer, there is a broad cortex of thin-walled cells. Stele
is protostele (haplostele) in nature. Pith is absent and
the xylem mass is usually chain- like / rod- like in outline
and without any protoxylem. The xylem is surrounded
by uniform layers of phloem which in turn is surrounded
by the pericycle. Outside the pericycle, a distinguishable
endodermal layer is present with conspicuous Casparian
strips on radial walls. Vahdati et al. (2014) have also
reported the presence of haplostele in the rhizome;
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Image 2. Photographs of host plants bearing Psilotum nudum: A—Painted tree trunk of Plumeria sp. at Madan Mohan Temple | B—Tree trunk

of Polyalthia longifolia at N.N. Park. © Aninda Mandal.

Nazarian et al. (2010) have reported the stellar type as
actinostele.

Aerial stem

In T.S., the aerial stem appeared pentagonal
towards the main stem (Image 3), first (Image 3) and
second (Image 3) dichotomy, quadrangular towards
the third (Image 3) and fourth (Image 3) dichotomy and
triangular in the most distal portions (fifth dichotomy;
Image 3). The aerial stem shows a well-marked single-
layered cuticularized epidermis, and large numbers
of stomata are found to be present in the grooves of
the stem. The cortex is broad and is differentiated into
three zones. The outermost zone is 3-layered, cells
are thin- walled, vertically elongated with intercellular
spaces, parenchymatous, nucleated, and contain
chlorophyll. The middle cortex is 3—4 layered, and
cells are thick-walled and sclerenchymatous. The
inner cortex is 5-7 layered, cells are thin-walled,
parenchymatous, and without any intercellular spaces.
The stele is surrounded by well-marked endodermis.

Pericycle is not distinguishable. The stele in the aerial
stem is of actinostele type. Xylem is star-shaped and
the protoxylem lies at the tip of each ray. Presence of
actinostele has also been reported earlier by different
authors (Schulte et al. 1987; Khoshravesh et al. 2009;
Vahdati et al. 2014); however, Gifford & Foster (1989)
and Nazarian et al. (2010) interpreted the stele as
siphonostele.

CONCLUSION

Psilotum nudum is one of the primitive vascular
plants still living and often considered as ‘living fossil’.
In the present study, the species is found to grow as
an epiphyte in the tree trunks of very old aged plants
in the studied areas. The host trees are gradually falling
down due to their very old age. Cleaning and sometimes
white painting of host tree trunk for beautification of
park and garden lead to habitat destruction. Continuous
habitat loss may lead to extinction of the species from
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Image 3. Morpho-anatomy of Psilotum nudum: A—Sporophytic plant body growing on tree trunk | B—Scale leaf | C—Matured synangium
| D—Transverse section of synangium with trilobed structure | E—Monolete spores | F—Fourth dichotomy | G—Fifth dichotomy | H—Third
dichotomy | I—Second dichotomy | J—Transverse section of main stem | K—Transverse section of rhizome showing two-celled rhizoids | L—
First dichotomy | M—Scheme of sampling sites on a typical model plant for transverse-sections of different dichotomies (Scale bar: B, D, F, G,
H, 1,J, K, L—0.25 mm, C—0.5 mm, E—50 um). © Aninda Mandal.
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the studied areas. So, necessary measures should be
taken immediately for in situ and ex situ conservation
of the botanically interesting species. Detailed morpho—
anatomical description of the species is also carried out
for the first time from the district Cooch Behar of West
Bengal, India which will enrich the botanical information
of the species.
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— Anisha Mandal, Aman Bishwakarma, Dibi Soma Monpa, Kabir
Pradhan, Karma Wangdi Monpa & Rohit Rai, Pp. 26301-26305

Pinnatella limbata (Bryophyta: Neckeraceae): reassessment of
conservation status based on recent findings
— 0O.M. Sruthi, C.N. Manju, K.P. Rajesh & J. Enroth, Pp. 26306-26311

Additions of two genera of liverworts (Marchantiophyta)
to the bryoflora of Nagaland, India
— Kazhubhrii Eshuo, Kholi Kaini & S.K. Chaturvedi, Pp. 26312-26316

Phycolepidozia indica (Marchantiophyta: Jungermanniales)

an endemic leafless liverwort from Kerala part of Western Ghats,
India

—T. Krishnendhu, C.N. Manju, Ravi Athira & K.P. Rajesh, Pp. 26317—
26321

Notes

First photographic documentation of avian egg predation by
Common Palm Civet Paradoxurus hermaphroditus (Pallas, 1777)
(Mammalia: Carnivora: Viverridae)

— Aritra Bhattacharya, B.N. Achyutha, Nandini lyer, Somaiah
Sundarapandian & Kuppusamy Sivakumar, Pp. 2632226324

First record of Eurasian Crag Martin Ptyonoprogne rupestris
(Scopoli, 1769) (Aves: Passeriformes: Hirundinidae) from Tamil
Nadu, India

—S. Naveenkumar, Pp. 26325-26327

Megachile vera Nurse, 1901 (Insecta: Hymenoptera: Megachilidae):
a new record of leaf cutter bee from Kerala, India
— Anju Sara Prakash & C. Bijoy, Pp. 26328-26330
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