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A total of 76 species of macrolichens were recorded
from 16 transects of 50 m X 10 m between altitudes of
2100 m and 4500 m in western parts of Nanda Devi
Biosphere Reserve of Garhwal Himalayas, Forty-one
of these are lignicolous species occurring on woody, 14
are terricolous growing on soil and 10 are saxicolous
inhabiting rocks only. The other 11 species occur on
more than one major types of substrate. Lichen species
diversity is at its highest in middle altitudes between
2700 m and 3700 m where all three major substrates
are simultaneously available. Lichen species diversity
of Nanda Devi Biosphere Reserve appears to be under
threat from deforestation and fires, as well as from
loss of soil microhabitats due to overgrowth of weeds
seemingly caused by cessation of summer grazing in
alpine pastures.

LicHEns, the most successful of symbiotic organisms on
earth, constitute the dominant life form over as much
as 8% of earth’s surface'. They are amongst the most
significant bioindicators*™® besides having many economic
applications”®. While there have been some systematic
studies of the 697 species rich macrolichen flora of
India’, there have been no investigations of their com-
munity ecology. We report here the first such community
evel study from the western parts of Nanda Devi
Biosphere Reserve (NDBR) (30°30" to 30°38" N latitudes
and 79°44" to 79°86" E longitudes). The entire biosphere
reserve extends over an area of 2236.74 sq km in the
upper reaches of Garhwal and Kumaon Himalayas span-
ning an altitudinal range of 1000m to 7817 m. Our
study area falls within the range of 2100 m to 4500 m
above mean sea level in the landscapes of the Garhwal
Himalayas with an estimated area of 500sg km (ref.
10) (Figure 1). This rugged mountainous landscape in-
cludes crystalline rocks belonging to Vaikrita Group and
lower parts of the Tethys sediments along the river
Rishi Ganga''. Although there are no records, precipi-
tation is estimated to range over 1000 mm—1500 mm per
year including heavy snow fall during December to
March. Except alpine meadows, all other study sites are
exposed to various levels of human interferences includ-
ing grazing and fuel wood collection.
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Methodology

Lichen communities were investigated in the western
parts of NDBR over an altitudinal range of 2100 m to
4500 m during September—October 1993. Since a large
part of study area falls within core zone of the reserve,
administrative and logistic constraints did not allow us
to sample areas above 4500 m. The sampling method
involved laying down 16 transects of 50 mx 10 m in
different localities covering temperate pine forest, sub-
alpine birch-rhododendron forest and alpine meadows
along with road-side grass and scrub at the lower altitude.
A thorough search of 500 sq m transect consumed be-
tween 1 and 4 hours. Records were maintained of
macrohabitat types, mesohabitat conditions with respect
to exposure to sun, exposure to wind, habitat slope and
humidity as well as of microhabitats of all the lichen
colonies encountered (Table 1). These include three
major substrates, viz. rocks, soil and wood; with further
discrimination of 9 soil microhabitat types and 31 types
of microhabitats in relation to species-specific wood,
position on a tree and whether the wood 1s live or dead
(Table 2). Mesohabitat levels were assigned on the basis
of ordinal scaling whereas the macrohabitat types were
nominally categorized'* based on the ground vegetation.
While lichens could not be sampled on trees above a
height of 2.5 m, many canopy species were encountered
through collection of fallen branches and twigs on the

ground.

Results and discussion

Lichen flora

A total of 76 species belonging to 24 genera and 18
families constituted the macrolichen community of the
western part of NDBR occurring in 204 colonies over
the 8000sq m sampled”® (Table 3). Figure 2 shows
levels of species richness in our study area along with
8 other investigations in different parts of the country'*".
Evidently our sampling has yielded a higher level of
species diversity in relation to the area sampled compared
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Figore 1. Schematic map of Nunda Devi Biosphere Reserve (sculed map is not avaitable).
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