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Abstract

Kanchenjunga Biosphere Reserve (KBR) in the Indian state of Sikkim is surveyed for the study of
Biodiversity during the period of 1999 – 2004. An account of 106 taxa of ferns and fern allies have been
recorded to grow in KBR. As estimated by Dixit (1984), Sikkim itself support 350 species of pteridophytes
and thus KBR, which shares only 2619.92 sq km area of Sikkim, is enriched with about 30% of this
estimate. Maximum concentrations is of the members of the families like Polypodiaceae, Dryopteridaceae
and Aspleniaceae and the genera like Asplenium and Selaginella are presently known for this region. The
distributional pattern along with the spread of each taxon is presented in the paper including endemic taxa.

INTRODUCTION

Sikkim is very rich in floristic composition (Srivastava 1996) with the liverworts, mosses, ferns
and fern allies, gymnosperms as well as of angiosperms (Maity & Chauhan 2002; Maity & Maiti
2007, 2009), i.e. rich in botanical diversity. It is the unique part of Eastern Himalaya and lying on
the western flank of it. The state lies between 2705/ N to 2809/ N latitude and 87059/ E to 88056/

E longitude and covers the area of about 10,245 sq km. Kanchenjunga Biosphere Reserve (KBR)
provides rich vegetational components, particularly the fern and fern allies.

Kanchenjunga Biosphere Reserve was declared as the 12th Biosphere Reserve in the
country, comprising of an area of 2619.92 sq km (1784 sq km Core zone and 835.92 sq km Buffer
zone) under latitude 27015/ N – 27057/ N and longitude 88040/ E. The western limit of this reserve
follows the India-China international boundary in the Lhonak valley in North Sikkim and Indo-
Nepal boundary – Singalila Range in West and North Sikkim. The northern limit follows the
boundary of the notified Kanchenjunga National Park upto the confluence of Goma Chu and
Naku Chu and includes Luhnak La and the areas West of Teesta river, from Thangu to Toong and
in the south, it includes the reserve forests above Toong, Tholung Valley, Hee, Taryang, Karchi,
Yoksum, Lepdang, Khechipalri, Chhaney, upto Singalila Range covering the catchment area of
Ringyong, Monmu, Kayam, Relli, Prek, Rimbi and Kalej rivers and streams (Map-1). It occupies
a major part of the highest mountainous regions of the Sikkim Himalaya. The mountain chains are
running southwards from the main Himalaya with altitude ranging between 1220 m to 8598 m.
The Mt. Kanchenjunga (8598 m) in the north-western border is the third highest mountain peak in
the World and is sacred to the people of Sikkim as their guardian deity and considered as the
holiest of the holy.

It is characterized by the conglomeration of hills and mountains with almost no flat piece of
land anywhere. It is a greater sub-basin of the phytogeographic or geologic terrains of Eastern
Himalaya. The major soil types are typic Hoplumbrepts, typic Dystrocherepts, umbric
Dystrocherepts, lithic Dystrocherepts, etc. Based on landscape, soil and drainage features, there
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are five geomorphic conditions in Sikkim along with the varying altitude and climatic conditions
and the KBR is under the higher northern mountainous terrain, Zemu-Talung glaciated areas and
periglacial area in the fringes. Probably it is an ideal playground of different geomorphic complexes
(Das et al 1998). The annual rainfall is 300 mm to 3500 mm. The temperature is as high as 350 C
and minimum comes down much below 00 C. It is the most humid region in whole of the Himalayan
range.

The alpine meadow of Tundra type may be seen in and around the snow-caped area and
the arctic type is in the extreme north-western part of Kanchenjunga. The rivers mainly flow
from north-west to southern part. The presence of high altitude lakes is an important feature of
this biosphere reserve. In subtropical region, the Karthak lake, Khechpalri lake at about 1700 m
and in alpine region Kishong lake at about 4200 m altitude are important to mention. Some places
are almost dry within this biosphere reserve, like Muguthang valley where almost not a drop of
rain falls throughout the year.

In Sikkim, the forest cover is about 42% of the total geographical area of which nearly
72% are natural and protected reserve forests (Sudhakar et al 1998). According to Champion &
Seth (1968) Sikkim is recognized to have 6 forests types and out of these, 5 types are present
within this Biosphere Reserve, viz. subtropical broad leaved, west temperate, subalpine, moist
alpine and dry alpine.

The importance of the Pteridophytic flora are presented by Khullar (1994) for Western
Himalaya specially on the ferns, then by Baishya & Rao (1982) on the fern and fern-allies of
Meghalaya, by Jamir (1988) on the ferns of Nagaland and by Mehra & Bir (1964) on the
Pteridophytes of Darjeeling and Sikkim Himalaya. Finally Dixit (1984) had made a census report
of Indian Pteridophytes having about 1000 species under 191 genera spread over 67 families. So,
the present study is initiated to focus the richness of fern and fern-allies of Kanchenjunga Biosphere
Reserve, with the interest as a genetic resource centre.

The KBR is very rich in Pteridophytic plants, specially the ferns. The present study on
KBR is the information of about 106 plant species gathered from the collection trips during 1999
– 2003 by the first author and by previous workers of the Sikkim Himalayan Circle Botanical
Survey of India.

MATERIALS AND METHODS

The plants collected from KBR during 1999 – 2004 were identified at CAL and BSHC with the
help of literatures and matching with the previously collected and identified specimens. Besides
these recent collections, previous collections from KBR deposited at BSHC are also incorporated
here. The habitat and the distributional pattern of each species were recorded and presented
here. The list of species is presented in alphabetical order along with their names of families,
ranges of distribution within India and to the neighboring countries in a tabular form (Annexure
– I).

OBSERVATIONS

The floristic diversity of Sikkim, including KBR is very characteristic (Mehra & Bir 1964; Maity
& Chauhan 2002; Maity & Maiti 2007, 2009), owing to the varied climatic and ecological factors.
This floristic components are thus of varied types having notable mixture of Nepalese, Tibetan or
Chinese elements as being the bordering area.

On the other hand due to natural barriers by mountainous ranges there is the confinement
of many taxa as endemic as well as rare in occurrence, viz. Oreopteris elwessii (Baker) Holttum.
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KBR, although declared as protected area, but due to man made changes, grazing,
destruction, building construction, and tourism etc is still in threat.

Within the KBR region there are about 106 species of Pteriodophytes, out of 350 species
found in Sikkim (Dixit 1984; Maity & Chauhan 2002; Maity & Maiti 2007, 2009) and it is nearly
30 % of the representative of Sikkim pteridophytes. These 106 species are belonging to 54 genera
under 34 families. There are as good as 7 species of Asplenium and 4 species of Selaginella,
Athyrium etc. Polypodiaceae is with 23 species, the next one is Dryopteridaceae having 13
species and third position for Aspleniaceae with 7 species. The rest families are with 3 or 2 or
even with single species, so far known from this biosphere region.

Most of the taxa are confined to their distribution from Western Himalaya to north-east
Indian region through Nepal, Bhutan extending to China, Tibet and Myanmar. A few species are
extended to Pakistan like Arachniodes aristata, and Diplazium frondosum. Cryptogramma
brunoniana is extended to Afghanistan. Interestingly some taxa like Asplenium ensiforme,
Lepisorus nudus, Pseudophagopteris pyrrhorhachis, Pteris biaurita, P. cretica, Sphenomeris
chinensis, Vittaria elongata have also distributional record to Africa. Species like Arachniodes
aristata, Lindsaea odorata, Pteris biaurita, P. cretica, Selaginella monospora and
Sphenomeris chinensis have eastward distribution to Australia and New Zealand.

Thus, the distribution pattern of the pteriodophytes is very much promising. In this context
it is also seen that a few taxa are very rare and have restricted distribution e.g. Asplenium
paucivenosum, Athyrium clarkei, Pteris subindivisa, Phymatopteris grifftthiana etc. On the
other hand Asplenium ensiforme, Lepisorus nudus, Pseudophegopteris pyrrhorhachis, Pteris
biaurita, Sphenomeris chinensis have vast extended distribution.

There are many taxa like Arachniodes aristata, Asplenium ensiforme, Athyrium
puncticaule, Dicranopteris linearis, Lepisorus nudus, Loxogramme involuta, Lycopodium
japonicum, Palhinhea cernua, Pseudophegopteris pyrrhorhachis, Pteridium aquilinum,
etc. which are present in KBR and have their extension of distribution to South India. Presence
of these Himalayan elements to south Indian region recalls the opinion of migration of plant
species due to glaciations in geological past (Jain 1967; Janaki Ammal 1952). Some taxa, including
endemics, become rare and endangered [viz. Oeropteris elwesii (Baker) Holttum] due to
destruction of habitat.

Whenever the altitudinal range is considered it is seen that the taxa are concentrated
having wider distribution of records within 1800 m to 3000 m and rarely as low as at 1400 m and
higher upto 4500 m. All these plants have a major role in the vegetation of the forest flora.

The taxa are either terrestrial or epiphytic and some are also lithophytes. There are a few
plants which grow as epiphytes as well as lithophytes (Annexure - I).

DISCUSSION AND CONCLUSION

Kanchenjunga Biosphere Reserve (KBR) although occupies only a fraction of area being 2619.92
sq km of the total Sikkim Himalaya, is enriched with as many as 34 families and 54 genera of
Pteridophytes. Moreover, many of the genera and species are distributed in the central part in
Sikkim extending towards west to Nepal Himalaya and even in Western Himalaya. Similarly,
many of these genera and species are extended to Bhutan, Tibet and China and even to Myanmar.
Many of the species are also distributed in the north-east India. There are at least 31 species,
which are distributed in South India. So, the KBR and as a whole Sikkim, is the rich centre of fern
and fern allies. There are as good as 55 terrestrial species followed by 40 epiphytes and 7 litho-
phytes. Thus KBR needs care for monitoring of bio-resources, management for in situ conserva-
tion to check human influx and to avoid the loss of so nice vegetation cover.
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