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Bryophyte diversity of Berinag (Pithoragarh District) in Kumaun Himalaya,
Uttarakhand, India

D. Dhami!'@® & P. Chaturvedi2®

12 Department of Biological Sciences, College of Basic Sciences & Humanities, G.B. Pant University of Agriculture & Technology,
Pantnagar, Uttarakhand 263145, India.
*deekshadhami@gmail.com, 2an_priti@yahoo.co.in (corresponding author)

Abstract: This study reports the diversity of bryophytes of Berinag (Dist. Pithoragarh), Uttarakhand (India). In the investigation, a total of
33 species were reported, out of which eight were liverworts and 25 were mosses. Majority of the taxa were terricolous and corticolous.
Liverwort species belonged to six genera of five families and two orders whereas mosses belonged to 24 genera of 17 families and eight
orders. Out of the 10 orders dealt in the present work, Hypnales was the largest consisting of seven families, nine genera, and nine species
followed by Dicranales and Marchantiales both consisting of three families, five, and four genera, respectively. In mosses, Bryaceae was the
dominant family consisting of three genera and four species followed by Calymperaceae, Leucobryaceae, Anomodontaceae, Leskeaceae,
and Polytrichaceae. Out of 25 mosses, 15 were acrocarpous and 10 were pleurocarpous. Aytoniaceae was dominant among liverworts.
Marchantia, Frullania, and Bryum were the dominant genera of the region.

Keywords: Acrocarpous, bryoflora, corticolous, hornworts, hypnales, liverworts, Marchantiales, mosses, pleurocarpous, Pottiaceae.
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Bryophytes of Berinag, Kumaun Himalaya

INTRODUCTION

India is one of the mega diverse countries blessed
with four global diversity hotspots, home to more than
49,000 species of plants, bestowed with 18,800 species
of Angiosperms, 82 species of Gymnosperms, 1,307
species of Pteridophytes, 7,434 species of Algae, 2,786
species of Bryophytes, and 2,917 species of Lichens.
According to Plant Mao et al. (2020), bryophytes
constitute 5.57 % of total plants of India.

State-wise distribution list of and
hornworts in India (Singh et al. 2016) suggested that
the state of Uttarakhand ranked second in the country
holding 47 families of liverworts and hornworts. The state
is home to 84 genera and 259 species and infraspecific
taxa of liverworts and hornworts ranking fourth and fifth
in the country, respectively, for number of genera and
species. There are 339 species belonging to 129 genera
of mosses in Uttarakhand (Suman et al. 2010).

Luxuriant  forests, varied topography, and
suitable climatic conditions made Kumaun Himalaya
of Uttarakhand, very rich in bryophyte diversity.
Pithoragarh is the easternmost district in the Kumaun
region of Uttarakhand. The study area (29.781-29.778
°N & 80.045—-80.048 °E), Berinag, is a hill station and
one of the six administrative subdivisions (tehsil) of
Pithoragarh famous for tea estates (Figure 1). It is
located at an elevation of 2,540-1,674 m (source:
Google Earth). It got its name from Naga Devta temple
locally called ‘Bedinag’ situated at the top of Berinag
Hill. Limestone, sandstone, slate, gneiss, and granite
rocks are very common in the region. It has a humid and
cold climate. Earlier, most of the land was covered by the
forest, however, due to rapid urbanization, biodiversity
of this area is under threat. Today, various types of new
projects like electricity production from pine needles,
tourism and small-scale industries are flourishing in
this area, however, threat to the biodiversity remains
unaddressed. For the biodiversity conservation of the
area,acomplete taxonomic data of the region is essential.
In the ongoing decade of ecosystem restoration (www.
unep.org), diversity of the pioneers of vegetation needs
to be assessed for getting the up-to-date health profile
of the fragile mountain ecosystems. The present study,
attempts to document the bryophytic flora of Berinag
and prepare a preliminary checklist based on this.

liverworts

phami § P. Chaturvedi

MATERIAL AND METHODS

The present work is the outcome of several plant
surveys done in the study area by the first author (DP)
from September 2018 toJune 2019. Systematic collection
of bryoflora was done from the various localities. Plants
from different terrestrial habitats were collected, air
dried and were kept in paper packets (15 x 10 cm). Field
data such as name, locality from where the collection
was done, date of collection, habitat, substratum,
collector’s name, associated species were written on the
paper packets followed by the identification of collected
samples using the available monographs of Gangulee
(1969-1980), Chopra (1975), & Aziz & Vohra (2008)
for mosses and Kashyap (1929), Watson (1968), Singh
& Singh (2009), & Dey & Singh (2012) for liverworts.
Bryonet and bryophyte experts were also consulted to
confirm the identity of some confusing taxa. Standard
abbreviations of authors’ names have been followed
according to Brummit & Powell (1992). The collected
samples have been deposited in Cryptogam section
of Herbarium of G.B. Pant University of Agriculture &
Technology, Pantnagar (GBPUH). Enumeration is done
in accordance with the classification given by Crandall-
Stotler et al. (2009) for liverworts and Goffinet et al.
(2009) for mosses. Orders and families have been
arranged as per adopted classifications. The genera
within each family and the species within each genus
have been arranged alphabetically. All species were
verified against TROPICOS data base (www.tropicos.
org), The Plant List 2013 (www.theplantlist.org), and
Catalogue of Life (ColL 2021).

RESULTS

Increased tourism activities, unabated biological
resource usage and unrestricted infrastructure
development in the hills have been the major factors
responsible for diminishing plant diversity of the region.
Bryophytes along with pteridophytes and herbaceous
angiosperms form the major ground flora of the hill
forests. Besides, the miniature cryptogams also adorn
the tree barks and rocky surfaces. Habitat preference
of bryophytes itself signifies their role as an important
indicator of ecosystem health. To recreate and restore
diminishing health of fragile ecosystems of mountainous
tourist spots, bryofloristic assessment and conservation
is essential. Bryophytes of Berinag along with their local
distribution, information about their substratum and
taxonomic hierarchies of species are listed in Table 1. Out

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 july 2024 | 16(#): 25598-25603

D]
¥



http://www.tropicos.org
http://www.tropicos.org
http://www.theplantlist.org

Bryophytes of Berinag, Kumaun Himalaya

phawmi § P. Chaturvedt

"

50 UTTARAKHAND
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Figure 1. Map of study site in Uttarakhand, India.

of the 33 taxa reported in the region, eight taxa belonged
to liverworts and remaining 25 were mosses. Hornworts
were not found in the study area. This accounted for
1.18% of total bryophytes in just around 0.0002% of
total geographic area of the country. Substratum details
give the idea of dominance of terrestrial and corticolous
forms of bryophytes in Berinag (Figure 2). Out of 25
mosses, 15 were acrocarpous mosses and 10 mosses
were pleurocarpous making acrocarpous growth forms
most dominant amongst mosses (Figure 3).

Hypnales and Marchantiales were the most
dominant orders with representation of seven and three
families respectively. Bryum, Frullania, and Marchantia
were represented by two species each in the study
area. A preliminary checklist enlisting 51 taxa has earlier
been reported by Alam et al. (2012) from Dharchula and
Munsyari tehsils of Pithoragarh wherein, Hypnales was
the most dominant order represented by seven families
followed by Bryales and Dicranales representing three
families each among mosses. Marchantiales was the
most dominant order among liverworts representing
eight families. According to the moss checklist of
western Himalaya (India) by Alam (2013), there are
745 species of mosses belonging to 230 genera and
55 families. Hypnales is the most diversified order of
mosses followed by Pottiales and Bryales. In the present
study also, Hypnales was the most dominant group of
mosses followed by Dicranales.

Family wise comparison of distribution of collected
genera and species in the world, in western Himalaya,
in Uttarakhand, in Pithoragarh District and in the study
area (Berinag) is provided in the Table 2. According to
The Plant List (2013), a total of 1,822 plant genera in 177
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Figure 2. Distribution of mosses on the basis of their habitat.
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Figure 3. Total number of investigated species of pleurocarpous and
acrocarpous mosses.
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Table 1. Bryophytes of Berinag (Pithoragarh District), Uttarakhand.

phami § P. Chaturvedi

Family Species Local distribution Substratum
A) LIVERWORTS
1 P!aglochasma appendiculatum Lehm. & New Bazar Berinag, 29.778°N, 80.053°E Cemented wall
Aytoniaceae Lindenb.
2 Reboulia hemisphaerica (L.) Raddi New Bazar Berinag, 29.778°N, 80.053°E Cemented wall
. . . Kanera (Site rich in water)
3 Dumortieraceae Dumortiera hirsuta (Sw.) Nees 29.672°N, 80.055°E Stone
4 Marchantia papillata Raddi Degree°CoIIege Berinag, 29.775°N, Cemented wall
80.050°E
Marchantiaceae Marchantia ol L
5 archantia polymorpha L. Naula Berinag, 29.778°N, 80.053°E Stone
Bark of Quercus leucotricophora
6 Frullania ericoides Nees (Mont). Kanera, 29.672°N, 80.055°E A.Campus and Mangifera indica
Frullaniaceae L.
7 Frullania muscicola Steph. Kalibinayak, 29.704°N, 80.054°E Bark of Q. leucotricophora
A.Campus
3 Porellaceae Porella caespitans (Steph.) S.Hatt. Kanera, 29.672°N, 80.055°E Bark of Q. leucotricophora
A.Campus
B) MOSSES
9 Bartramiaceae Philonotis mollis (Dozy & Molk.) Forest of Berinag, 29.780°N, 80.055°E Soil
10 Bryum argenteum Hedw. Eerlnag Main Market, 29.778°N, 80.053 Humus mixed soil
Bryaceae ) Berinag forest 29.780°N, .
11 Bryum mildeanum Jur. 30.055°F Soil
12 Ptychostomum capillare (Hedw.) Holyoak | oo 1 roroct 29.780°N, 80.055°F Soil
& N.Pedersen.
13 Rhodobryum roseum (Hedw.). Limpr. Berinag forest, 29.780°N, 80.060°E Soil
14 Mniaceae Mnium integrum Bosch & Sande Lac. Berinag forest, 29.780° N, 80.055° E Soil
15 Octoblepharum albidum Hedw. Kanera, 29.672°N, 80.055°E 22”;;;;‘3; leucotricophora
Calymperaceae B' of Ol ericonh
. . o o ark of Q. leucotricophora
16 Syrrhopodon gardneri (Hook.) Schwagr Kalibinayak, 29.704°N, 80.055°E A.Campus and Q. glauca Thunb.
17 Ditrichaceae Ditrichum heteromallum (Hedw.) Forest of Berinag, 29.780° N, 80.060° E Rock
18 Brothera leana (Sull.) Mll. Kalibinayak, 29.704° N, 80.054°E iaéla(r:]:)ﬁi leucotricophora
Leucobryaceae -
19 Thysanomitrion involutum Degree College Berinag, 29.775°N, Stone
(Mull.Hal.) P.de la Varde 80.050°E
20 Funariaceae Funaria hygrometrica Hedw. Forest of Berinag, 29.780°N, 80.055°E Soail
21 Anomodon minor (Hedw.) Lindb. Kanera, 29.672°N, 80.055°E Bark of Toona ciliata M.Roem.
Anomodontaceae - p
Herpetineuron toccoae (Sull. & Lesq.) . o N Bark of Q. leucotricophora
22 Cardot. Dhanouli, 23.761°N, 80.053°E A.Campus and Q. glauca Thunb.
23 Brachytheciaceae Oxyrrhynchium vagans Kanera, 29.672°N, 80.055°E Soil
(A.Jaeger) Ignatov & Huttunen.
24 Entodontaceae Entodon concinnus ° Kanera, 29.672°N, 80.055°E Cemented wall
25 Haplocladium schimperi Ther. Kanera, 29.672°N, 80.055°E Ba:;k of 1. ciliata M.Roem. and M.
Leskeaceae indica L.
26 Rozea pterogonioides (Harv.) A. Jaeger Kanera, 29.672°N, 80.055°E Soil
27 Meteoriaceae Z;cslxpodopﬂs serrulata (P. Beauv.) M. Naula site Berinag, 29.778°N, 80.053°E Cemented wall
28 | Neckeraceae Neckeropsis exserta Kanera, 29.672°N, 80.055°E Wood of M. indica L
(Hook. ex Schwagr.) Broth.
- Thuidium tamariscellum . . . Stone
29 Thuidiaceae (Mull. Hal.) Bosch & Sande Lac. Dhanouli, 29.761°N, 80.053°E
30 Orthotrichaceae Macromitrium moorcrofftii Kalibinayak,29.704°N, 80.054°F Branch of Q. leucotricophora
(Hook. & Grev.) Schwagr. A.Campus
31 Atrichum obtusulum (Mull. Hal.) A.Jaeger. Berinag forest, 29.780°N, 80.055°E Soil
Polytrichaceae - o
. Berinag forest,29.780°N, .
32 Pogonatum aloides (Hedw.) P.Beauv. 20.055°F Soil
33 Pottiaceae Hyophila involuta (Hedw.) P.Beauv. Kanera, 29.672°N, 80.055°E Soil
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Table 2. Family wise comparison of distribution of genera and species in the world, in India, in western Himalaya, in Uttarakhand and in the

study area.
Number of genera and species

In the World In India In western In Uttarakhand In Pithoragarh In Berinag

Family (The Plant List (Dandotiya et Himalaya (Alam (Suman et al. (Sahu & (Alam et al. (Dhami 2019)
2013) al. 2011) 2013) 2010) Asthana 2015) 2012)

G S G S G S G S G S G S G S
Aytoniaceae 10 115 6 30 - - 7 22 - - 3 6 2 2
Dumortieraceae - - 1 1 - - - - - - 1 1 1 1
Marchantiaceae 7 50 3 24 - - 3 5 - - 1 3 1 2
Frullaniaceae - - 1 42 - - 1 7 - - - - 1 2
Porellaceae 5 134 1 24 - - 1 16 - - 1 1 1 1
Bartramiaceae 14 686 8 48 7 28 4 12 1 2 1 1 1 1
Bryaceae 43 2108 09 103 6 45 6 32 5 9 4 5 3 4
Mniaceae 13 222 7 64 7 38 3 20 2 3 1 1 1 1
Ditrichaceae 34 347 9 30 4 12 4 9 1 1 - - 1 1
Calymperaceae 19 417 7 35 2 4 3 4 - - - - 2 2
Leucobryaceae - - 8 69 2 5 5 9 - - - - 2 2
Pottiaceae 138 3223 38 207 32 116 17 60 6 8 3 4 1 1
Funariaceae 24 452 4 47 3 15 3 11 2 2 2 2 1 1
Anomodontaceae - - 5 17 - - 3 8 - - 1 1 2 2
Brachytheciaceae 62 1117 9 66 - - 7 19 2 3 1 1 1 1
Entodontaceae 13 314 3 19 3 3 5 15 1 3 1 2 1 1
Leskeaceae 22 383 10 35 12 30 5 17 1 1 - - 2 2
Meteoriaceae 30 650 21 80 11 21 4 5 4 5 3 4 1 1
Neckeraceae 37 827 19 93 8 21 6 12 1 1 - - 1 1
Thuidiaceae 33 504 3 27 5 27 1 4 5 6 1 - - 1
Orthotrichaceae 44 1265 13 64 1 18 2 4 1 1 1 1 1 1
Polytrichaceae 31 536 5 55 5 24 4 18 2 3 2 2 2 2

-—indicates that respective species is not included in the source | G—number of genera | S—number of species.

families of bryophytes are present in the world out of
which maximum number of genera and species belong
to family Pottiaceae (138 genera, 3,223 species) followed
by Bryaceae (43 genera, 2,108 species). Dandotiya et
al. (2011) reported total 1,786 species of mosses in 355
genera and 675 species of liverworts in 121 genera in
India, out of which maximum number of taxa belonged
to family Pottiaceae (38 genera, 207 species) followed
by Lejeuneaceae and Notothyladaceae. Sahu & Asthana
(2015) reported 72 moss taxa belonging to 24 families
from Pithoragarh and adjoining areas with Bryaceaee
being the most diverse family represented by nine
genera. The present bryofloristic study of Berinag also
reports maximum number of species belonging to
Bryaceae but with a lesser representation, i.e., three
genera and four species only (Tables 1 & 2). According to
Alam (2013), maximum diversity of mosses in western
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Himalaya (India) is represented by family Pottiaceae
which included 116 species belonging to 32 genera.
Unlike the general trend in western Himalaya or India
or Uttarakhand, in the present study, Bryaceae is having
maximum diversity. This may be due to dominance of
mixed pine-oak forests in the region. Bryaceae members
prefer shade and lower temperature while Pottiaceae is
more common in comparatively drier and open areas.
Habitat preference of the bryophytic vegetation suggests
the dominance of both terricolous and corticolous forms
represented by 11 species each. Habitat wise distribution
of bryophytic vegetation of district Nainital and selected
mineralized localities of Almora and Pithoragarh districts
of Kumaun Himalaya have earlier been reported by
Tewari and Pant (1994).

2024 | 16(#): 25592-25603



Bryophytes of Berinag, Kumaun Himalaya

REFERENCES

Alam, A. (2013). Moss flora of Western Himalayas, India- an updated
checklist. Archive for Bryology 168: 1-28.

Alam, A., V. Sharma, S.C. Sharma & A. Tripathi (2012). Bryoflora
of Munsyari and Dharchula Tehsil of Pithoragarh, Uttarakhand,
Western Himalayas, India. Archive for Bryology 140: 1-11.

Aziz, M.N. & J.N. Vohra (2008). Pottiaceae (Musci) of India. Bishen
Singh and Mahendra Pal Singh, Dehra Dun, India, 366 pp.

Brummitt, R.K. & C.E. Powell (eds.) (1992). Authors of plant names.
A list of authors of scientific names of plants, with recommended
standard forms of their names, including abbreviations. Kew, 732
pp.

Chopra R.S. (1975). Taxonomy of Indian Mosses. CSIR Publications,
New Delhi, India, 631 pp.

Col (2021). Species 2000 & ITIS Catalogue of Life, 2021-05-07. Digital
resource at www.catalogueoflife.org. Species 2000: Naturalis,
Leiden, the Netherlands. ISSN 2405-8858. Accessed on 4 July 2021.

Crandall-Stotler, B., R.E. Stotler & D.G. Long (2009). Phylogeny and
classification of the Marchantiophyta. Edinburgh Journal of Botany
66(1): 155-198. https://doi.org/10.1017/50960428609005393

Dandotiya, D., H. Govindapyari, S, Suman & P.L. Uniyal (2011).
Checklist of the bryophytes of India. Archive for Bryology 88: 1-126.

Dey, M. & D.K. Singh (2012). Epiphyllous Liverworts of Eastern
Himalaya, Botanical Survey of India, Kolkata, 415 pp. https://doi.
org/10.14719/pst.2016.3.2.228

Dhami, D. (2019). Diversity of Bryophytes in Berinag (Uttarakhand),
Kumaun Himalaya. M.Sc. Thesis. Department of Biological Sciences,
G.B. Pant University of Agriculture and Technology, Pantnagar, 100
pp.

Gangulee, H.C. (1969-1980). Mosses of Eastern India and adjacent
regions. Fascicles 1-8. Books and Allied Limited, Calcutta, 2145 pp.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 jul,

phami § P. Chaturvedi

Goffinet, B., W.R. Buck & A.J. Shaw (2009). Morphology, anatomy
and classification of the Bryophyta, pp. 55-138. In: Goffinet, B.
& A.). Shaw (eds.). Bryophyte Biology. 2" edition. Cambridge
University Press, Cambridge, 565 pp. https://doi.org/10.1017/
CB09780511754807.003

Kashyap, S.R. (1929). Liverworts of the Western Himalaya and Punjab
Plain Part 1. The University of Panjab, Lahore, 129 pp.

Mao, A.A., S.S. Dash & S. Kumar (2020). Plant Discoveries 2019.
Botanical Survey of India, Kolkata.

Sahu, V. & A.K. Asthana (2015). Diversity in mosses of Pithoragarh
and its neighbouring areas, western Himalaya, India. Indian
Forester 141(11): 1183-1191. https://doi.org/10.36808/if/2014/
v140i4/48020

Singh, D.K., D. Singh & S.K. Singh (2016). Liverworts and Hornworts
of India: An Annotated Checklist. Botanical Survey of India, Kolkata,
439 pp.

Singh, S.K. & D.K. Singh (2009). Hepaticae and Anthocerotae of Great
Himalayan National Park and Its Environs (H.P.), India. BSI, Kolkata,
466 pp.

Suman, S., Sanavar & P.L. Uniyal (2010). Bryophytes of Uttarakhand,
pp. 197-276. In: Uniyal, P.L., B.P. Chamola & D.P. Semwal (eds.). The
Plant Wealth of Uttarakhand. Jagdamba Publishing House, New
Delhi, 436 pp.

Tewari, S.D. & G. Pant (1994). Bryophytes of Kumaun Himalaya. Bishen
Singh Mahendra Pal Singh Dehradun. India, 240 pp.

Watson, E.V. (1968). British Mosses and Liverworts. Cambridge
University Press. 2" edition, 495 pp.

The Plant List (2013). Version 1.1. Published on the internet. http://
www.the plantlist.org/ (accessed several times in 2019)

http://www.tropicos.org. Missouri Botanical Garden. Accessed on 19
August 2022.

http://www.unep.org. Accessed several times in 2022, 2023.

http://www.Bryonet.org. Accessed several times in 2022, 2023.

Threatened Taxa

2024 | 16(#): 25598-25603

R



http://www.catalogueoflife.org
https://doi.org/10.1017/S0960428609005393
https://doi.org/10.14719/pst.2016.3.2.228
https://doi.org/10.14719/pst.2016.3.2.228
https://doi.org/10.1017/CBO9780511754807.003
https://doi.org/10.1017/CBO9780511754807.003
https://doi.org/10.36808/if/2014/v140i4/48020
https://doi.org/10.36808/if/2014/v140i4/48020
http://www.tropicos.org
http://www.unep.org

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 2021-2023
Dr. Gernot Vogel, Heidelberg, Germany Due to pausity of space, the list of reviewers for 2021-2023 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



www.threatenedtaxa.org

Articles

Spatial assemblage of shorebirds (Aves: Charadriiformes) in an altered
wetland of the southern coast of Sri Lanka

—V.N. Mendis, E.J.A.P. Buddhi Priyankara, E.G.D.P. Jayasekara &

W.A.D. Mahaulpatha, Pp. 25495-25506

Current conservation status of Bengal Florican Houbaropsis
bengalensis in Manas National Park, Assam, India

— Miranda Thakur, Jonmani Kalita, Namita Brahma, Koushik Rajbongshi,
Kangkanjyoti Bhattacharyya, Amal Chandra Sarmah, Alolika Sinha, Deba
Kumar Dutta, Dhritiman Das & Bibhuti Prasad Lahkar, Pp. 25507-25515

Assemblages of frugivorous butterflies in two urban parks in Quezon
City, Philippines

— Micael Gabriel A. Itliong, Nikki Heherson A. Dagamac & Jade Aster T.
Badon, Pp. 25516-25527

Assessment of the status of Spodoptera species (Lepidoptera:
Noctuidae: Armyworm) in India through DNA barcoding technique

— Dinesh Nalage, P.S. Kudnar, Tejswini Sontakke, Ishwar Chittapure,
Yashdeep Gowda, Shantanu Kharbal & Yashashri Alamwar, Pp. 25528—
25535

Taxonomy and distribution of some orthopteran species (Orthoptera:
Gryllidae, Trigonidiidae, Acrididae) from northwestern Morocco
—Hanae El Harche, Samiha Kaioua & Dalale Mansouri, Pp. 25536—-25544

Impact of root harvest on Decalepis hamiltonii Wight & Arn.
population across habitats in Savandurga Reserve Forest, Karnataka,
India

— M. Sathya Sangeetha, Kaliamoorthy Ravikumar & H.C. Chetan, Pp.
25545-25570

Communications

Rare encounters: Jungle Cat Felis chaus Schreber, 1777 (Mammalia:
Carnivora: Felidae) in the lower reaches of the Jordan River, Jordan
— Ehab Eid & Mohammad Farid Alayyan, Pp. 25571-25576

Diversity of bird species in Ebpanan Marsh, Maguindanao del Norte,
Bangsamoro Autonomous Region in Muslim Mindanao (BARMM),
Philippines

— Gindol Rey A. Limbaro, Benito Anthony A. Pingoy & Peter Jan D. de
Vera, Pp. 25577-25583

Heleocoris stephanus (Heteroptera: Naucoridae: Laccocorinae), a new
species of creeping water bug from Kallada River, Kerala, India
— Dani Benchamin, R. Sreejai & M.S. Arya, Pp. 25584-25589

Incidence and risk factors associated with parasitic infections in
captive wild mammals and birds in Indian zoos

— Nikita Das, P.D. Pawar, P.P. Mhase, V.G. Nimbalkar, R.V. Jadhav, V.S.
Dhaygude, Gavin Furtado & L.D. Singla, Pp. 25590-25597

Bryophyte diversity of Berinag (Pithoragarh District) in Kumaun
Himalaya, Uttarakhand, India
— D. Dhami & P. Chaturvedi, Pp. 25598-25603

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.

® All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License
@ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
-l any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
July 2024 | Vol. 16 | No. 7 | Pages: 25495-25638

Date of Publication: 26 July 2024 (Online & Print)
DOI: 10.11609/jott.2024.16.7.25495-25638

Short Communications

The opportunistic feeding behaviour of Schistura notostigma
(Teleostei: Nemacheilidae) in tropical mountain streams in Sri Lanka
—J. Bandara, M.P. Gunawardena & R.T.P Jayasuriya, Pp. 25604—-25608

First record of Pieris napi L. (Lepidoptera: Pieridae) from Kashmir
Valley, India
— Firdousa Rasool & Altaf Hussain Mir, Pp. 25609-25612

Reassessment of Strobilanthes recurva (Acanthaceae), an
endangered plant from Manipur, India
— Rajkumari Jashmi Devi & Biseshwori Thongam, Pp. 2561325616

New distribution record of Slender Wild Basil Clinopodium gracile
(Benth.) Kuntze (Lamiaceae: Nepetoideae: Mentheae) for the flora
of Himachal Pradesh, India

— Rimjhim Chandra & Mamita Kalita, Pp. 25617-25622

Notes

Rusty-spotted Cat Prionailurus rubiginosus (l. Geoffroy Saint-
Hilaire, 1831) (Mammalia: Carnivora: Felidae) in the semi-natural
subterranean habitat in Karnataka, India

— Shirish Manchi, Goldin Quadros, Dipika Bajpai, Shomita Mukherjee,
Suma Haleholi, Mahesh Marennavar, Sangmesh Neeralagi, Prakash
Ganiger, Suresh Lamani & Nikhil Kulkarni, Pp. 25623-25626

First record of Scaly-breasted Munia Lonchura punctulata (Linnaeus,
1758) (Aves: Passeriformes: Estrildidae) from Kashmir, India

— Shazia Shafayat, Fayaz Ahmad Ahanger, Tariqg Ahmad, Bilal A. Bhat &
Zakir Hussain Najar, Pp. 25627-25629

First record of Proszynskia diatreta (Simon, 1902) (Araneae:
Salticidae) from Gujarat, India
— Manisha P. Patel & Dhruv A. Prajapati, Pp. 25630-25631

Medicago monantha (Fabaceae) and Euphorbia jodhpurensis
(Euphorbiaceae) as new additions to the flora of Maharashtra State,
India

— Praveen V. Kale & Rajendra D. Shinde, Pp. 25632-25636

Book Review

All eyes on the island: A book review of The Great Nicobar Betrayal
— Lakshmi Ravinder Nair, Pp. 25637-25638

Publisher & Host

Wit

ZC\')reaMCh

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



