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Abstract

Endemic taxa play important role in determining conservation priorities of the region. Tremendous
plant diversity of Sikkim is also portrayed with the presence of huge number of endemics.
However, the number of endemic taxa in Sikkim interpreted variously from 25 to 133 over the
years. Present study confirms the occurrence of 93 plant taxa as narrow endemic to Sikkim. The
habit, altitudinal distribution and phenology of these endemic taxa are highlighted.
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INTRODUCTION

Sikkim, one of the smallest states of India, is an enchantment territory nestled in the Eastern
Himalaya being famous for its aesthetics, nature’s beauty and rich biodiversity. This tiny state
encompasses about 7096 km? geographical area and is bordered by Tibet in north, Datjeeling
district of West Bengal in south, Nepal in west and Bhutan in south-east, and is stretched in
between 27° 05'-28° 07' N latitudes and 87° 59'-88° 56' E longitudes with altitude varying from
270 m to 8598 m amsl (Rawat & Tambe 2011). The physiography of the state is greatly influenced
by Mt. Khangchendzonga, the third highest peak in the world (Mukhopadhyay 1998). Sikkim
endowed with climatic peculiarities like high rainfall (annual average 500 c¢cm) and variable
temperature (subtropical warm to arctic cold) particularly due to its geographic location and
altitudinal variations (Acharya ez al. 2011). Corresponding to this climatic peculiarities nature has
been generous in treasuring of plant resources to the state of Sikkim. This Eastern Himalayan
state shelters more than 6000 taxa of flowering plants. It shares about 32 % of the country’s flora
covering only just 0.2 % land mass of India (Maity & Maiti ined.). However, recent progress in
human civilization along with deforestation, climate change and global warming endorse Sikkim
as a vulnerable state with increasing threat of species extinction (Banerjee ez a/. 2019).

Endemic plants, i.e. the plants restricted to small geographical regions play important
role in determining vegetation characteristics. They are also crucial for implying conservation
priorities since the number of endemics is one of the determining factors to identify a ‘Biodzversity
Hotspot’ Myers et al. 2000). Thus, strength of the endemic species is considered to be one of
the most appropriate ways to define the uniqueness of flora of a region, state or of a country.
Furthermore, it helps to understand the biogeography, evolution of species, speciation, extinction,
etc. in a more meaningful way (Singh ez a/. 2015). Sikkim being situated within the ‘Himalaya
Hotspo? as well as forming a part of Northeast India, appears as center of active speciation
and harbours a good number of endemic species (Maity e# a/. 2018; Maity & Maiti ined.). The
number of narrow endemic species (taxa) in Sikkim has been interpreted variously from 25 to
133 by different authors (www.sikenvis.nic.in; https://indiabiodiversity.org/; Singh ez al. 2015;
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Gogoi et al. 2021). Besides, few taxa though originally described from Sikkim (e.g. Primmula
munroi subsp. schigocalyx) and until now remain restricted within its boundary, have never been
enumerated under endemic plants of the state. Rigorous field survey over two decades in the
state, extensive consultation of literature and herbaria reveals 93 taxa are strictly found inside
the present political boundary of Sikkim.

In this communication an attempt has been made to highlight the present status of
endemic flowering plants of Sikkim. Besides, phenological information, habit and altitudinal
occurrence of each taxon are also provided.

MATERIALS AND METHODS

Till date our knowledge on the endemic flora of Sikkim is not adequate. To fulfill this knowledge-
gap an extensive effort has been made to establish the status of endemic flowering plants of
Sikkim. Wide literature search has been done (including Das & Deori 1983; Hajra & Verma
1996; Maiti 2000; Kumar & Singh 2001; Lucksom 2007; Ansari 2014; Sanjappa & Sastry 2015;
Singh et al. 2015; Maity e al. 2018; Gogot et al. 2018; Singh et al. 2019; Gogoi et al. 2021),
specimens deposited at different Indian herbaria, like BSHC, CAL, Lloyd Botanic Garden
Herbarium (Darjeeling), CUH, ASSAM, SSFH as well as the leading digital herbaria of the
world like BM, E, G, GH, K, NY, P, WU, W, etc. are also consulted for the Sikkimese materials.
For confirming the distributional ranges of targeted taxa different state floras as well as
neighboring country’s flora are also considered [Grierson & Long 1983 - 2001; Noltie 1994,
2000; Peatce & Cribb 2002; http://www.efloras.org (e-Flora of China, e-Flora of Nepal, e-
Flora of Taiwan, e-Flora of Pakistan)].

OBSERVATION

After extensive literature search, herbarium scrutiny and field observation of more than two
decades a total of 93 taxa (72 species, 21 infraspecies) are found to be strict endemic to the
state of Sikkim. The names of these endemic taxa are presented in Table 1 along with necessary
information.

Table 1. List of endemic taxa so far recognized from the Sikkim part of Eastern Himalaya

Species/taxa Habit Altitude (m) | Flowers &
fruits

Aconitum sikkimensis Harsh Singh, A.Pradhan & D.Adhikari Herb 4580 Sept - Oct
[Ranunculaceae]
Aconitum arunii P.Agnihotri, D.Husain & T.Husain [Ranunculaceae] Herb 1800 - 3950 | Sept - Oct
Acronema psendotenera P.IK. Mukh. [Apiaceae] Herb 4200 - 5000 | July - Aug
Allium prattii vax. thangnensis D.Maity, A.S.Chauhan & Maiti [Alliaceac] | Herb 3800 - 4000 | July - Aug
Amomum raoi V.P. Thomas & M. Sabu var. raoi [Zingiberaceac] Herb 1800 - 2500 Mar - Aug
Amomum raoi vax. oblongun (V.P. Thomas & M. Sabu) M.Sabu & V.P. Herb 1800 - 2500 | Mar - Aug
Thomas [Zingiberaceac]
Amomunm sabuanum N .P. Thomas, Nissar & U. Gupta [Zingiberaceac] Herb 1000 - 1500 May - Aug
Anaphalis hookeri C.B. Clarke [Asteraceac] Herb 2300 - 2900 | July - Aug
Balangphora flava (Hook.f.) Lidén [Balanophoraceae] Herb 2200 - 2400 Aug - Feb
Begonia abovensis P.L.. Sherpa, A. Pradhan & A. Chettri [Begoniaceae] Herb 300 - 1100 Sept - Oct
Berberis umbellata var. branii Ahrendt [Berberidaceae] Shrub 3000 - 4000 | June - Aug
Blumea sikkimensis Hook f. [Asteraceac] Herb 300 - 1500 Mar - June
Brachycanlos simplicifolins Dikshit & Panigrahi [Rosaceac] Herb 300 - 4575 June - July
Buplewrum sikkimensis P .Mukh. [Apiaceae] Herb 3050 - 4600 | June - July
Carex paramyitii (Jana, Noltie, R.C.Stivast. & A.Mukh.) O. Yano Herb 4500 - 5200 | July - Aug
[Cyperaceae]
Carex ratongensis (C.B.Clarke) C.B.Clarke [Cyperaceae] Herb 1828 - 2438 Aug - Oct
Carex sabnii Ghildyal & U.C.Bhattach. [Cyperaceae] Herb 1400 - 2000 | June - Sept
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Species/taxa Habit Altitude Flowers
(m) & fruits

Cassiope fastigiata subsp. sennikovii D Maity [Ericaceae] | Shrub 4300 - 4800 | May - Aug
Chlorophytum sikkimense P. Rai [Asparagaceae] Herb 500 - 700 May - Nov
Coelogyne pantlingii Lucksom [Orchidaceae] Herb 2200 - 3300 | June - July
Corydalis biflora Lidén, M.K . Pathak, Chowlu & Herb 4600 - 5300 | June - Aug
B.Saikia [Papaveraceac]
Crepidinm saprophytum (King & Pantl.) A.N.Rao Herb 1000 - 1400 | July - Aug
[Orchidaceae]
Cymbidium whiteae King & Pantl. [Orchidaceae] Herb 1500 - 2000 | Oct - Nov
Daphne thanguensis ].Ghosh, Midday, S.K.Dey & Shrub 4000 - 4150 | July - Sept
D.Maity [Thymelaeaceae]
Elatostema stellatnm Hook f. [Urticaceae] Herb 1400 - 2000 | July - Sept
Epilobinm trichophyllum Hausskn. [Onagraceae] Herb 2000 - 4500 | June - July
Gentiana arunii D.Maity, S.K.Dey, J].Ghosh & Midday | Herb 4400 - 4800 | July - Aug
[Gentianaceae]
Gentiana pluviarnm W.W.Sm. [Gentianaceae] Herb 3700 - 4300 | July - Aug
Gentiana springateana D Maity [Gentianaceae] Herb 4200 - 4800 | June - Aug
Gentiana vernayi subsp. favrei D .Maity & S. K.Dey Herb 4200 - 4700 | July - Oct
[Gentianaceae]
Gentianella burkillii Karthik. & V.S.Kumar Herb 300 - 1900 Aug - Oct
[Gentianaceae]
Impatiens bakthangensis Chhetri, Sherpa & Gogoi Herb 1700 - 2000 | July - Oct
[Balsaminaceace]
Koenigia campannlata var. membranifolia (Hook.£.) S.S. Herb 1400 - 4100 | May - Aug
Dash & M.Bhaumik
[Polygonaceae]
Koenigia mollis var. sikkimensis (Hook.f.) S.S.Dash & Herb 1200 - 3500 | June - Aug
Bhaumik [Polygonaceae]
Koenigia polystachya var. longifolia (Hook.£.) S.S. Dash & | Herb 2200 - 4500 | Aug- Oct
Bhaumik [Polygonaceac]
Kuepferia kanchii D Maity, S.K.Dey & Adr. Favre Herb 4400 - 4700 | June - Oct
[Gentianaceac]
Kuepferia pringlei D Maity & S.K.Dey var. pringle: Herb 4300 - 4500 | June - Sept
[Gentianaceac]
Kuepferia pringlei var. cavei D. Maity, S. K.Dey & Adr. Herb 4300 - 4700 | July - Sept
Favre [Gentianaceae]
Kuepferia pringlei var. lhonakensis D .Maity, S.K.Dey & Herb 4000 - 4300 | June - Sept
Adr. Favre [Gentianaceae]
Lignlaria kingiana (W.W.Sm.) R.Mathur [Asteraceae] Herb 3500 - 4000 | July - Aug
Lignlaria pachycarpa (C.B.Clarke ex Hook.f.) Kitam. Herb 3000 - 4200 | Sept - Nov
[Asteraceae]
Liparis chungthangensis Lucksom [Orchidaceac] Herb 1600 - 2000 | June - July
Liparis lydiae Lucksom [Orchidaceac] Herb 900 - 1200 Oct - Nov
Lomatogonium chernkurianum S.K.Dey & D .Maity Herb 4300 - 4800 | June - July
[Gentianaceace]
Lomatogonium gaurgopalii D .Maity, Midday & J.Ghosh | Herb 4400 - 4500 | Aug - Oct

[Gentianaceae]
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& Midday [Berberidaceae]

Species/taxa Habit Altitude Flowers
(m) & fruits

Machilus sikkimensis IM.Gangop.) M.Gangop. [Lauraceae] Tree 2100 - 2800 | Mar - Aug
Mangifera acutigemma Kosterm. [Anacardiaceac] Tree 300 - 1200 Feb - June
Micranthes pluviarnm (W.W.Sm.) Gornall & H.Ohba Herb 3500 - 4570 | June - Sept
[Saxifragaceae]
Myrmechis bakhimensis D. Maity, N. Pradhan & Maiti Herb 1500 - 2500 | July - Aug
[Orchidaceae]
Nervilia hookeriana (King & Pantl.) Schltr. [Orchidaceae] Herb 700 - 900 Aug - Sept
Oberonia kingii Lucksom [Orchidaceace] Herb 1300 - 1500 | Oct - Nov
Odontostemma thangoense (W.W.Sm.) Rabeler & W.L. Wagner Herb 4360 - 4570 | Aug - Sept
[Caryophyllaceae]
Oxcytropis zemmuensis (W.W.Sm.) L.B. Chaudhary [Fabaceae] Herb 3500 - 4200 | July - Aug
Panax sokpayensis Shiva K.Sharma & Pandit [Araliaceae] Herb 1900 - 2600 | Apr - Sept
Pedicutaris artiae R Kr. Singh, Kholia & Sudhakar Herb 3800 - 4550 | June - Sept
[Orobanchaceae]
Pedicularis cooperi P.C. Tsoong [Orobanchaceae] Herb 3800 - 4250 | June - Sept
Pedicularis gammieana Prain [Orobanchaceae] Herb 2100 - 2400 | May - Aug
Pedicularis raghvendrae Garg, Singh & Kholia [Orobanchaceae] | Herb 3900 - 4400 | June - Sept
Phyllolobium lachungense (L.B. Chaudhary) Podlech [Fabaceae] Herb 3100 - 3900 | Aug - Oct
Pilea anisophylla var. karchiensis D . Maity, Maiti & A.S.Chauhan | Herb 2000 Sept -
[Urticaceae] Nov
Piper calvilinbum C.DC. [Piperaceae] Climber | 300 - 800 Oct - Jan
Piper laxivennm C.DC. [Piperaceae] Climber | 300 - 1000 Nov - Jan
Piper ovatistigmunm C.DC. [Piperaceae] Climber | 300 - 1200 Nov - Jan
Piper tenuibractenm C.DC. [Piperaceae] Climber | 300 - 500 Mar - Aug
Poa cooperi Noltie [Poaceae] Herb 2700 - 3500 | July
Poa lachenensis Noltie [Poaceace] Herb 3350 - 3960 | June
Poa longii Noltie [Poaceae] Herb 3430 - 4000 | July
Potentilla sanndersiana vax. segmentata (Sojak) Sojak [Rosaceae] Herb 4450 - 4575 | Aug - Oct
Primula munroi subsp. schizocalyx Balf .f. ex S.K. Basak & Maiti | Herb 4000 - 4500 | July - Aug
[Primulaceae]
Pripula nanocapitata Balf.f. & W.W.Sm. ex S.K.Basak & Maiti | Herb 3900 - 4450 | Aug
[Primulaceae]
Rhododendron abhayae 1. K. Rai [Ericaceae)] Shrub 1600 - 2200 | May - Nov
Rbododendron shingbae C.S.Purohit & Ram. Kumar [Ericaceae] | Shrub 4200 - 5000 | Mar - Aug
Rhomboda longifolia Lindl. [Orchidaceae] Herb 1200 - 3200 | June - July
Sabia campanulata var. kingiana M.P. Nayar & S.C. Majumdar Climber | 1500 - 3000 | Mar - July
[Sabiaceae|
Salix psendocalycnlata Kimura [Salicaceae] Shrub 3200 - 4000 | May - July
Sauromatum paramyjitii Sasikala, Reema Kumari & Kabeer Herb 800 - 2400 May - July
[Araceae]
Saussurea gossipiphora var. lilliputa Lipsch. [Asteraceae] Herb 3900 - 4800 | Aug - Sept
Saussurea obscura Lipsch. [Asteraceae] Herb 3600 - 4800 | Sept
Saussurea pantlingiana W.\W. Sm. [Asteraceae] Herb 3800 - 4300 | Sept - Oct
Saxifraga coarctata var. elliptica W.W. Sm. [Saxifragaceae] Herb 3800 - 4400 | June - Sept
Saxifraga inconspicna W.\W. Sm. [Saxifragaceae] Herb 4265 - 5000 | June - Oct
Scurrula eglandulosa Rajasek. [Loranthaceae] Shrub 1500 - 2100 | Aug - Sept
Sibbaldia compacta (W.W.Sm. & Cave) Dikshit & Panigrahi Herb 4200 - 4600 | July - Aug
[Rosaceae]
Sinopodophyllum bexandrum subsp. ramgopalii D Maity, J.Ghosh | Herb 4450 - 4500 | June - Aug
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Species/taxa Habit Altitude Flowers

(m) & fruits

Tibetoseris depressa var. psendoumbrella  (D. Maity & Maiti) D. | Herb 4000 - 4800 | June - Sept
Maity & Maiti [Asteraceae]
Spiraea nayarii K.M. Purohit & Panigrahi [Rosaceae] Shrub 3500 - 3800 | Aug - Sept
Spiraea tanguensis K.M. Purohit & Panigrahi [Rosaceae] Shrub 4000 - 4400 | July - Aug
Spongiocarpella purpurea (Li) Yakovlev var. lhonakia D. Maity & | Hetb 3800 - 4200 | June - July
A.S.Chauhan [Fabaceae]

Stigmatodactylus paradoscus Schltr. [Orchidaceae] Herb 300 - 2000 Sept - Oct
Streptopus chatterjeeanus S.Dasgupta [Liliaceae] Herb 3000 - 4000 | July - Aug
Trichosanthes dunniana H.Lev. subsp. clarkei K Pradheep Climber | 1200 - 3200 | Apr - Oct
[Cucurbitaceae]

Trigonotis caespitosa S.P. Banerjee [Boraginaceae] Herb 4400 - 5200 | July - Aug
Uvaria lurida var. sikkimensis King [Annonaceae] Shrub 400 - 1900 Oct - Aug

DISCUSSION AND CONCLUSION

Understanding of flora of a region is largely depends on the presence of endemic elements
and thus study on endemic taxa appears critical in any region of the world (Chatterjee 1940;
Sahni 1979; Rao 1994; Nayar 1996; Singh ez a/. 2015). The well-established rich biodiversity
of Sikkim also includes a considerable number of endemic taxa, both flowering and non-
flowering plants. Critical research on Sikkim flora reveals that 93 taxa of flowering plants
are strictly endemic to this state. These taxa are almost equally spread along altitudinal gradients,
from subtropical slopes (39 taxa), through temperate (46 taxa) forests, to the high alpine
open pasture (48 taxa). Among the endemic members majority are herbaceous (75 taxa),
shrubs (10 taxa), trees (2 taxa) and climbers (6 taxa) are documented with few candidates.
Maximum contribution comes from the family Gentianaceae (11 taxa) followed by
Orchidaceae (10 taxa), Asteraceae (8 taxa), Rosaceae (5 taxa), Orobanchaceae (4 taxa),
Piperaceae (4 taxa), Cyperaceae (3 taxa), Ericaceae (3 taxa), Fabaceae (3 taxa), Poaceae (3
taxa), Saxifragaceae (3 taxa) and Zingiberaceae (3 taxa).

With the ongoing climate change scenario and severe habitat fragmentation the species
depletion rate is exceptionally high nowadays (Barnosky 2011). Besides, explosion in tourism
industry is also a serious concern in biodiversity conservation not only in Sikkim, but also
throughout the globe. Practically, through the protection, conservation and scientific utilization
of nature and natural resources sustainable development can be achieved. Sikkim being a patt
of ‘Himalaya hotspot receives considerable threats, both from biotic and abiotic factors to its
phytodiversity. To protect the unique biodiversity components of Sikkim Himalaya, some
major initiatives have already been taken by the Government of Sikkim through establishing a
number of protected areas and one Biosphere Reserve (http://wwwsikkimforest.gov.in/).
The data on endemic flowering plants will serve as base line information to understand the
flora of the state and will also be helpful in prioritization of conservation strategy by the
foresters, BMC members and policy makers.
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