_ L
/[ 7ot2.2021. /.5’//5 /936’7—20//42«




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

Publisher Host
Wildlife Information Liaison Development Society Zoo Outreach Organization
www.wild.zooreach.org www.zooreach.org

No. 12, Thiruvannamalai Nagar, Saravanampatti - Kalapatti Road, Saravanampatti,
Coimbatore, Tamil Nadu 641035, India
Ph: +91 9385339863 | www.threatenedtaxa.org
Email: sanjay@threatenedtaxa.org

EDITORS Fundraising/Communications
Mrs. Payal B. Molur, Coimbatore, India
Founder & Chief Editor

Dr. Sanjay Molur Subject Editors 2018-2020
Wildlife Information Liaison Development (WILD) Society & Zoo Outreach Organization (ZOO),
12 Thiruvannamalai Nagar, Saravanampatti, Coimbatore, Tamil Nadu 641035, India Fungi
Deputy Chief Editor Dr. B. Shivaraju, Bengaluru, Karnataka, India
Dr. Neelesh Dahanukar Dr. R.K. Verma, Tropical Forest Research Institute, Jabalpur, India
Noida, Uttar Pradesh, India Dr. Vatsavaya S. Raju, Kakatiay University, Warangal, Andhra Pradesh, India
Dr. M. Krishnappa, Jnana Sahyadri, Kuvempu University, Shimoga, Karnataka, India
Managing Editor Dr. K.R. Sridhar, Mangalore University, Mangalagangotri, Mangalore, Karnataka, India
Mr. B. Ravichandran, WILD/ZOO, Coimbatore, India Dr. Gunjan Biswas, Vidyasagar University, Midnapore, West Bengal, India
Associate Editors Plants
Dr. Mandar Paingankar, Government Science College Gadchiroli, Maharashtra 442605, India
Dr. Ulrike Streicher, Wildlife Veterinarian, Eugene, Oregon, USA Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India
Ms. Priyanka lyer, ZOO/WILD, Coimbatore, Tamil Nadu 641035, India Dr. N.P. Balakrishnan, Ret. Joint Director, BSI, Coimbatore, India
Dr. B.A. Daniel, ZOO/WILD, Coimbatore, Tamil Nadu 641035, India Dr. Shonil Bhagwat, Open University and University of Oxford, UK

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

Editorial Board Dr. Ferdinando Boero, Universita del Salento, Lecce, Italy

Dr. Russel Mittermeier Dr. Dale R. Calder, Royal Ontaro Museum, Toronto, Ontario, Canada

Executive Vice Chair, Conservation International, Arlington, Virginia 22202, USA Dr. Cleofas Cervancia, Univ. of Philippines Los Bafios College Laguna, Philippines
Dr. F.B. Vincent Florens, University of Mauritius, Mauritius

Prof. Mewa Singh Ph.D., FASc, FNA, FNASc, FNAPsy Dr. Merlin Franco, Curtin University, Malaysia

Ramanna Fellow and Life-Long Distinguished Professor, Biopsychology Laboratory, and Dr. V. Irudayaraj, St. Xavier’s College, Palayamkottai, Tamil Nadu, India

Institute of Excellence, University of Mysore, Mysuru, Karnataka 570006, India; Honorary Dr. B.S. Kholia, Botanical Survey of India, Gangtok, Sikkim, India

Professor, Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore; and Adjunct Dr. Pankaj Kumar, Kadoorie Farm and Botanic Garden Corporation, Hong Kong S.A.R., China

Professor, National Institute of Advanced Studies, Bangalore Dr. V. Sampath Kumar, Botanical Survey of India, Howrah, West Bengal, India
Dr. A.J. Solomon Raju, Andhra University, Visakhapatnam, India

Stephen D. Nash Dr. Vijayasankar Raman, University of Mississippi, USA

Scientific Illustrator, Conservation International, Dept. of Anatomical Sciences, Health Sciences Dr. B. Ravi Prasad Rao, Sri Krishnadevaraya University, Anantpur, India

Center, T-8, Room 045, Stony Brook University, Stony Brook, NY 11794-8081, USA Dr. K. Ravikumar, FRLHT, Bengaluru, Karnataka, India

Dr. Aparna Watve, Pune, Maharashtra, India

Dr. Fred Pluthero Dr. Qiang Liu, Xishuangbanna Tropical Botanical Garden, Yunnan, China
Toronto, Canada Dr. Noor Azhar Mohamed Shazili, Universiti Malaysia Terengganu, Kuala Terengganu, Malaysia
Dr. M.K. Vasudeva Rao, Shiv Ranjani Housing Society, Pune, Maharashtra, India
Dr. Priya Davidar Prof. A.J. Solomon Raju, Andhra University, Visakhapatnam, India
Sigur Nature Trust, Chadapatti, Mavinhalla PO, Nilgiris, Tamil Nadu 643223, India Dr. Mandar Datar, Agharkar Research Institute, Pune, Maharashtra, India
Dr. M.K. Janarthanam, Goa University, Goa, India
Dr. Martin Fisher Dr. K. Karthigeyan, Botanical Survey of India, India
Senior Associate Professor, Battcock Centre for Experimental Astrophysics, Cavendish Dr. Errol Vela, University of Montpellier, Montpellier, France
Laboratory, JJ Thomson Avenue, Cambridge CB3 OHE, UK Dr. P. Lakshminarasimhan, Botanical Survey of India, Howrah, India
Dr. Larry R. Noblick, Montgomery Botanical Center, Miami, USA
Dr. John Fellowes Dr. K. Haridasan, Pallavur, Palakkad District, Kerala, India
Honorary Assistant Professor, The Kadoorie Institute, 8/F, T.T. Tsui Building, The University of Dr. Analinda Manila-Fajard, University of the Philippines Los Banos, Laguna, Philippines
Hong Kong, Pokfulam Road, Hong Kong Dr. PA. Sinu, Central University of Kerala, Kasaragod, Kerala, India
Dr. Afroz Alam, Banasthali Vidyapith (accredited A grade by NAAC), Rajasthan, India
Prof. Dr. Mirco Solé Dr. K.P. Rajesh, Zamorin’s Guruvayurappan College, GA College PO, Kozhikode, Kerala, India
Universidade Estadual de Santa Cruz, Departamento de Ciéncias Bioldgicas, Vice-coordenador Dr. David E. Boufford, Harvard University Herbaria, Cambridge, MA 02138-2020, USA
do Programa de Pds-Graduagdo em Zoologia, Rodovia Ilhéus/Itabuna, Km 16 (45662-000) Dr. Ritesh Kumar Choudhary, Agharkar Research Institute, Pune, Maharashtra, India
Salobrinho, Ilhéus - Bahia - Brasil Dr. Navendu Page, Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand, India
Dr. Rajeev Raghavan Invertebrates

Professor of Taxonomy, Kerala University of Fisheries & Ocean Studies, Kochi, Kerala, India
Dr. R.K. Avasthi, Rohtak University, Haryana, India

English Editors Dr. D.B. Bastawade, Maharashtra, India
Mrs. Mira Bhojwani, Pune, India Dr. Partha Pratim Bhattacharjee, Tripura University, Suryamaninagar, India
Dr. Fred Pluthero, Toronto, Canada Dr. Kailash Chandra, Zoological Survey of India, Jabalpur, Madhya Pradesh, India
Mr. P. llangovan, Chennai, India Dr. Ansie Dippenaar-Schoeman, University of Pretoria, Queenswood, South Africa
Dr. Rory Dow, National Museum of natural History Naturalis, The Netherlands
Web Development Dr. Brian Fisher, California Academy of Sciences, USA
Mrs. Latha G. Ravikumar, ZOO/WILD, Coimbatore, India Dr. Richard Gallon, llandudno, North Wales, LL30 1UP
Dr. Hemant V. Ghate, Modern College, Pune, India
Typesetting Dr. M. Monwar Hossain, Jahangirnagar University, Dhaka, Bangladesh
Mr. Arul Jagadish, ZOO, Coimbatore, India Mr. Jatishwor Singh Irungbam, Biology Centre CAS, BraniSovska, Czech Republic.
Mrs. Radhika, ZOO, Coimbatore, India Dr. lan J. Kitching, Natural History Museum, Cromwell Road, UK
Mrs. Geetha, ZOO, Coimbatore India Dr. George Mathew, Kerala Forest Research Institute, Peechi, India
P -

| 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


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

https://threatenedtaxa.org/index.php/JoTT/policies_various

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2021 | 13(13): 20136-20139

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

https://doi.org/10.11609/jott.6728.13.13.20136-20139

#6728 | Received 20 September 2020 | Final received 14 November 2021 | Finally accepted 16 November 2021

OPEN ACCESS

NOTENNNEEEENESEENENESEESEESESSEESEESSSSSESSESSESSESSSSSSSEESESSEEESSNESSESNENEESNENEEEEEEEEEEEEEEN

New records of mass seeding Cephalostachyum latifolium Munro (Poaceae)
along the mid-elevation broadleaved forest of Sarpang district, Bhutan
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Bamboo are plietesial plants which can typically
grow as even-aged cohort for some time and in their
final year of life, flower gregariously, set seed, and then
die (Wright et al. 2014). According to Vorontsova et al.
(2016), there are over 1,642 species of bamboo that
belongs to about 88 genera of woody bamboos in the
world. Out of that, Bhutan has recorded 15 genera and
31 species of bamboo (Noltie 2000), currently 32 species
after the new record of Bambusa pallida by Dorjee et
al. (2020). Among them, 17 species belonging to nine
genera are found within the broadleaved forest of
Sarpang district (Tenzin 2015). In fact, bamboo species
flower once in their life and die after mass seeding
(Wright et al. 2014). Flowering can be categorized into
three major groups: annual, sporadic or irregular and
gregarious flowering (Brandis 1899). This event appears
in a cyclic pattern within the interval of 10 to 120 years
(Ramanayake 2006) or 20 to 120 years (Thapliyal et al.
2015) depending on the species and genera.

According to Namgyel (2017), first oral account of

Editor: K. Haridasan, Palakkad District, Kerala, India.

sub-tropical bamboo flowered in Bhutan was recorded
around 1963 in Kerabari, Woma & Sama villages in
Kalikhola under Dagana district by Mr. Chenkyab Dorji
(Forest Ranger at that time), former Minister of Planning
Commission in Bhutan. Later, Samtse district has
recorded mass seeding of Dendrocalamus sikkimensis in
1985 to 1986 and Melocanna baccifera in 2007 (Wright
et al. 2014). While, temperate bamboo species such
as Sinarundinaria falcata, Thamnocalamus falconeri,
and Thamnocalamus spathiflora were also seeded
around 2001 & 2002 and 2004 & 2005 in western part
of the Bhutan (Wright et al. 2014). In sub-alpine region,
similar mass seeding has been reported for Borinda
grossa at Sakteng under Trashigang district in 2005;
Thamnocalamus spathiflorus along Pelela-Yotongla
passes in 2008 and Yushania microphylla at Lawala under
Wangdue districts in 2011 (Wangda et al. 2011; Namgyel
2017). Likewise, mast seeding of Melecanna beccifera
were also been reported in the lowland forest of Bajali in
Indo-Burma hotspot region in 2008 (Sarma et al. 2010)
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Figure 1. Mass seeding of Cephalostachyum latifolium under Sarpang District, Bhutan.

and neighboring northeastern India and Bangladesh in
2010 (Belmain et al. 2010; Wright et al. 2014). Till date,
Melecanna bambusoides was the first bamboo species
been recorded to be flowered in Mizoram under North
east state, India in 1815 (Thapliyal et al. 2015). Perhaps
this could be the first starting milestone ever tracked
by the scientific literature till date within the range
countries. Meanwhile, recent record of gregarious and
mass seeding of Cephalostachyum latifolium bamboo
species from the mid-elevation broadleaved forest
of Sarpang district in Bhutan has added another new
records to bamboo science in the February of 2017
(Image 1).

C. latifolium is locally known as ‘Jhi’ (Dzongkha),
‘Pishima’ (Kengkha), and ‘Ghopi bans’ (Nepali) that
belongs to Cephalostachyum genera (Image 1). Globally,
it is distributed across Bangladesh, China, India,
Myanmar, and Nepal including Bhutan. However, Bhutan
till date has recorded only two Cephalostachyum species
(C. latifolium & C. capitatum) (Noltie 2000). C. latifolium
is distributed along Phuntsholing and Gelephu under
Chukha and Sarpang within the elevation range of 1,500
to 2,000 m (Noltie 2000). Taxonomically, Noltie (2000)

reported that it is a broadleaved bamboo, which can
grow up to 15 m height with the diameter of 5 cm. Culm
sheaths has 50 cm with ridges, edges membranous, and
raised shoulders. While, leaf sheath shoulder are raised,
oral setae long, long ligules with glabrous and blade
broad ranging 7 x 35 cm. Inflorescence are compounded
with unilateral and becoming sub-globular with orange
cylindrical shape spikelet.

In Bhutan, gregarious flowering of C. latifolium has
been recorded from Dorokha in Samtse towards the
extreme west, Gedu regions in Chukha and Narphung
in Samdrup Jongkhar district including Sarpang (Sangay
Dorjee, Samdrup Jongkhar Forest Division, DoFPS,
pers. comm.) within the mid-elevation of 1,500—
2,000 m (Figure 1). While, in case of Sarpang district,
gregarious flowering and seeding were recorded from
the different areas under five gewogs (sub-district
administration): Darachu and Pathiwara in Gakidling;
Dawnidhap and ridges of Sherubling under Chudzom;
Ranibagan top in Dekiling; Labarbotry top in Sengye;
and Ashiney, Samkhara top, Ghopidara and Lampokhari
in Jigmecholing gewog (Figure 1). Dorjee (2019) has also
recorded gregarious and mass seeding of same bamboo
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Image 1. A—Clump of Cephalostachyum latifolium species | B—Flowers | C—Seeds. © Jigme Tenzin.

species in 2017 from undulated patches of Lemtsorong
and Shekpashing at 26.950°N & 91.546°E extending
towards 26.952°N & 91.958°E in Narphung under
Samdrup Jongkhar Forest Division (eastern Bhutan). This
suggested that the entire C. latifolium species which
were grown within these elevation ranges (1,500—2,000
m) might have flowered and seeded across Bhutan.
With this bamboo species, Bhutan has recorded a total
of eight bamboo species have flowered till date (until
2020), while, 35 bamboo species have been reported to
be flowered till 2015 in India ever since the early 19t
century (Thapliyal et al. 2015).

According to Wang et al. (2016), gregarious and
mast seeding explodes rodent population and induces
food scarcity. Exactly in these gregarious years, Bhutan
Broadcasting Services (BBS) and Kuensel both reported
the ravages of maize by rodents in Largyab gewog in
Dagana & Patsaling in Tsirang district (16 October 2018
in BBS) and paddy in Chudzom and Gongduegang in
Jigmecholing gewog under Sarpang district in Bhutan
(10 November 2018 in Kuensel). Similar ecological havoc
(famineandfoodsecurityissues)hasbeenwidelyreported
aftermath of gregarious flowering in northeastern states
of India in 1929 and 1959, particularly in Mizoram,
India (Goraya et al. 2003; Namgyel 2017). Nonetheless,
gregarious and mass seeding of bamboo plants means
that local people lose their raw materials for building,
fencing, and other economic uses (Wangda et al. 2011).
Further, studies also report that mass seeding leads to
the explosion of numerous bird species and rodents in
cases of India (Wright et el. 2014), while wild pigs, rats,
squirrel, and bears in case of Bhutan (Namgyel 2017)

that induced famine and human-wildlife interactions.
Therefore, gregarious and mass seeding has immense
social, economic, and ecological implications to the
communities. Thus, research associated to ecology
of gregarious flowered bamboo species, bamboo
phenology, and socio-economic implication of gregarious
flowering of bamboo species requires in-depth study in
context to Bhutan by the research institute (UWICER)
under Department of Forests and Park Services (DoFPS)
in collaboration with Department of Agriculture (DoA) to
manage and mitigate the future ecological havoc related
gregarious flowering in Bhutan.
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