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ABSTRACT 

Rawat S., Upreti D. K. & Singh R. P. 2014. Macrolichen biomass in Nanda Devi Biosphere Reserve. Chamoli 

District, Uttarakhand, India. Geophytology 44(2): 155-167. 

The lichen biomass in cight localities of Nanda Devi Biosphere Reserve was estimated in 1 x I m quadrate. 

A total of cighty quadrates (ien quadrates at each locality) were laid randomily. Lata, Valley of Flowers and Malari 
localities, situated in lower altitudes (3000 m) having anthropogenic pressure, have less lichen biomass than the 
localities situated in undisturbed higher temperate and alpine regions (3000 m). In lower altitude localities, 29 
species belonging 16 genera of parmelioid lichens (Evernia, Flavopunctelia, Parmotrema, Parmelia and Usnea) 

contribute maximum in the production of biomass in most of the localities followed by 13 species belonging to 4 

genera of physcioid lichens (Heterodermia and Physcia). The higher temperate regions between altitudes of 3000 

3300 m, having dense mixed coniferous forest, exhibit maximum biomass of lichens represented by 6.144 g/m 
Betula utilis, Rhododendron (3300-3600 m), having short-shrubby trees, also exhibit higher biomass of lichens 
represented by 5.299 g/m?. The open exposed areas of Malari, Joshimath and Ghangaria (Valley of Flowers), having 

seattered thinned out forest with anthropogenic pressure, have poor biomass of lichens. The cyanolichens exhibit 
poor representation in the biomass and range from 0.013 to 0.844 g/m in undisturbed localities while the disturbed 
localities exhibit complete absence of the cyanolichens. The Belta area, with thick moist coniferous forest, has rich 
diversity of lichens represented by 35 species together with highest biomass among all the eight localities studied. 

Key-words: Biomass, epiphytic lichen, litter fall, macrolichen, Nanda Devi Biosphere Reserve, Chamoli 

District, Uttarakhand, India. 

INTRODUCTION phorophytes bear luxuriant growth of epiphytic 
lichens on their trunk, branches and twigs that The Nanda Devi Biosphere Reserve lies 

between 30°16' and 30°41' N latitudes and 79°40 contribute significantly in the litter fall biomass on 

and 80°05' E longitudes over an area of 2236.74 

km. The varied topography and climate of the area 

provide suitable condition for growth of different 
plant groups including lichens. The mixed oak biomass varies from insignificant to major. Because 

and coniferous forests in temperate and subalpine most lichens grow relatively slow, their primary 
areas form the major forest vegetation. Both productions are fairly small in most ecosystems. 

the forest floor. 

Lichens occur in most terrestrial ecosystems 

of the world, but their contribution to the terrestrial 
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The more rapidly growing species may increase scales (the spatial or temporal measure ofan oh 

their biomass by 20-40% in a year and these or process). Biomass estimates are importar 
for 

cycling 
Species may 

pattern 
play 

of 

an 

their 

important 
ecosystem, 

role in 

particularly 
the mineral understanding 

Furthermore, models 

lichen 

for 

function 

estimating 

at a landscape 
lichen biomass 

level 

if cyanolichens are the dominant component 
(Hofstende et al. 1993, Hsu et al. 2002). 

can be used to assess probable consequences of 

alternative management strategies (Cissel et . al 

India, being a mega-biodiversity region of 1999) by forecasting future biomass distribution 
ture 

in 

the world, has rich lichen diversity together with the landscape based on changes in forest structiure 

other plant groups. The lichens grow luxuriantly in (Dettki & Esseen 2003). 

the Himalayas, particularly the higher altitudes of 
Kumaun and Garhwal Himalayas. More than 1200 temperate forests of Chamoli District (Rawat et 

lichen species are known from the Himalayas, of al. 2011), no records of lichen litter fall from the 

which 700 species are known from Uttarakhand Himalayas are available. Thus the present study is 

(Upreti & Joshi 2010). A number of taxonomic initiated with an aim to assess the lichen biomass 
studies pertaining to the lichens of the Himalayas distribution in difterent temperate and alpine 

are available. However, information on ecology regions of Uttarakhand, together with the factors 

and lichen biomass in this area is rather meagre which influence the lichen biomass in this region. 

Except for preliminary biomass data of three 

(Upreti & Negi 1995, Negi & Gadgil 1996, Upreti 

& Chatterjee 1999, Negi 2001, Rawat et al. 2011). 
MATERIAL AND METHODS 

Study area: The study area includes Joshimath 
According to Berryman and McCune 

(2006), biomass models provide a useful tool for (1700 m), Lata (2800 m), Malari (3000 m), Jumma 

describing and understanding the distribution of (310 m), Valley of Flowers (3000 m), Belta (3300 

epiphytic macrolichen abundance at landscape m), Malari (3400 m) and Lata Kharak (3600 m) 

Uttarakhand 

VALLEY OF FLOWERS 

MALARI AbPINK REGION 

MALARI NEaR ToWy 
JUNIM1A 

LATA KHÁRK 
BELTA 

LATA 

O JOSHIMATH 
Champl 

Text-figure 1. Localities of Nanda Devi Biosphere Reserve for lichen biomass analvsis. 
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of lichen family Parmeliaceac (parmelioid) 
localities were surveyed for recording the lichen exhibit dominance in the biomass of most of the 

litter fall biomass during June to October in 2007 sites (Table 3). A total of 29 species belonging 
and 2008. The coniferous trees form the major to 15 genera of parmelioid lichens were present 

vegetation in the arca sometimes fornming pure in the biomass which contributes more than 50% 

patches or mixed with other trees. Belta, Valley of the biomass (Table 3). The maximum biomass 

of Flowers and Malari forests exhibit donminance of 6.144 gm/m2 was recorded from the Belta site 

of coniferous trees, such as Abies pindrow (Royle followed by Lata Kharak with 5.299 gm/m?, Malari 

ex D. Don) Royle, Pinus wallichiana A. B. Jacks, near town with 4.642 gm/m and Jumma 3.887 gm/ 

Taxus baccata L. and Cedrus deodara (Roxb.) m. The study area exhibits poor lichen biomass 

Loud.. together with Betula utilis D. Don. Lata in Valley of Flowers (0.421 gm/m?), Malari alpine 

Kharak and Malari forest alpine region have (0.459 gm/m-), Joshimath (1.275 gm/m), and Lata 

coniferous trees in association with Rhododendron (1.61 gm/m) (Table 3). The sites studied for the 

companulatum D. Don. Lata, Jumma and lichen biomass have variation in microclimatic 

Joshimath forest have pure patches of Pinus condition, altitudes and forest vegetation together 

with anthropogenic activities which influenced 

Size and number of plots, sampling and the litter fall biomass up to a great extent. The 

sample preparation: At each of the study site, different biotic and abiotic factors responsible 

ten quadrates of 1 x I m* were randomly laid on for lichen litter fall biomass in the area are given 

in Nanda Devi Biosphere Reserve (NDBR). The 

wallichiana A. B. Jacks. 

below. 
forest floor. Macrolichens fallen from trees were 

below. 

Anthropogenic pressure: The human 
collected for analysis. The collected samples were 

segregated and identified up to their species level activities, either external or internal, influenced 

based on their morphological, anatomical and the ecosystem of the forest health. The lichen 

chemical features using Indian lichen literature biomass estimation in Valley of Flowers area. 

(Awasthi 1988, 2000, Divakar & Upreti 2005). situated at an altitude of 3000 m, shows quite low 

The lichen substances of the collected lichen biomass of0.421 gm/m> (Table 3). The members of 

specimens were identified by colour spot tests parmelioid lichens Punctelia borreri, Parmotrema 

(K, C, Pd) following the technique of Walker nilgherrense and Punctelia subrudecta contribute 

& James (1980) for thin layer chromatography maximum in the litter fall biomass. Being a 

(TLC) using the solvent system A (Toluene: 1-4 famous tourist place and holy pilgrimage. Valley 

dioxane: Acetic acid: 180: 60: 8 ml). The lichens of Flowers and Hemkund Saheb receive a large 

were weighed after removing the twigs or any number of tourists throughout the year. The horses 

other foreign material and completely dried in and mules are the major n means of transport. Around 

oven at 70° C (Stephen & Sillett 1995). 3000 horses and mules are used for transportation 

and for carrying goods to Henmkund and Valley of 

Flowers (Farooquee et al. 2008). Since the tourists RESULTS AND DISCUSSION 

Identification of the lichen biomass samples follow different trekking routes, otten using short- 

collected from the eighty plots of the study area cuts, they destroy the lichen biomass (accumulated 

resulted into 82 lichen species belonging to 39 after falling from the trees or naturally growing 

genera and 16 families (Tables 1,2). The members on the ground) unknowingly on forest tloor by 
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Table 3. Dominant lichens and their biomass in each locality. 

Cyanolichen Cyanolichen 
biomass 

Altitudes Toal Biomass Parmelioid Biomass of Physcioid 
of total lichen spe- parmelioid lichen spe- mass of lichen spe- 
lichens 

Bio 
mass of 

Areas Bio- Ramalioid 
(m) lichen species 

species lichens cies ramaliod physcioid 
lichens 

Cies cies 

lichens 
Lata 2800 1.61 926 0.236 0.427 0 

3 

Belta 3300 35 6.1 144 4.198 8 0.245 0.315 0.844 

Lata Khark 3600 24 5.299 12 4.582 0.034 0.514 0.102 

Malari near town 3000 14 4.642 11 1.503 1.068 2.069 

Malari Alpine 3400 11 0.459 0.139 0.275 0 0.34 

Jumma 3000 13 3.887 7 3.066 0.197 0.15 0.474 

Joshimath 
Valley of Flowers 

1700 19 1.275 10 0.771 0.436 0 

3000 19 0.421 9 0.258 0.058 0.014 0.013 

Except for the Valley of rapid deterioration of lichen rich habitats. The solid trampling of animals. 

Flowers and Malari alpine region areas, having waste is increasing at an alarming rate because 

human activities and animal grazing respectively, of the heavy influx of tourists in the Valley of 

most of the localities in higher altitudes have Flowers and Joshimath areas which resulted in 

higher estimates of biomass than the lower the loss of many plant groups including lichens 

altitudes. Usnea longissima, Cetrelia cetrarioides, fallen on the forest floor. 

Evernia mesomorpha and Hetrodermia leucomela 

contribute together with Ramalina sinensis in the closed canopy of trees provide ample amount of 

biomass of these areas. The lower altitude (<30000 shade and moisture for many shade loving lichens 

m) localities have low estimate of biomass ranges 

from 0.421-1.610 gm/m. Ramalina sinensis and at the base of the trunk. The twigs on top of the 

Usnea orientalis are the major constituents of the canopy provide suitable condition for many light 

biomass. As the site is situated near the village loving lichens. The lichen utilized the stored water 

Humidity: The coniferous forest with dense, 

to grow luxuriantly on branches, twigs, trunk and 

and town, the local peoples depend on the forest and ameliorated humidity by epiphytic mosses 

resources for their daily need of fodder and during changes in the moisture of canopy. All the 

kitchen fuel. The activities of lopping and pruning four localities, viz. Belta, Lata Kharak, Malari and 

of twigs exposed the trunks to sunlight thus largely Jumma town area, having high moisture contents, 

not only destroys most of the epiphytic lichens on support abundance of macrolichens on the trees 

twigs but also reduces the moisture on the trunk and exhibit higher litter fall biomass on the forest 

which does not allow many lichens to colonize floor represented by 6.144 g/m?, 5.299 g/m? 4.642 

there. Upreti (1995) assessed the different g/m and 3.887 g/m respectively. A single lichen there. 
factors responsible for loss of lichen diversity species Cetrelia cetrarioides ofthe biomass 2.689 

in India. Important factors include the change in 

the ecological conditions, forest cover, loss of Belta. The presence of cyanolichen in a particular 
gm/m contributes maximum in the biomass at 

habitat and increase of vehicular trattic, togetner forest indicates a moist, humid and shady habitat. 
with increase in urban and industrial areas. The In the studied area, cyanolichens (Leptogium and 

various man made activities in hilly regions of Lobaria) exhibit their presence only in localities 

India such as Jhoom' cultivation, agriculture, having moist and shady habitat and contribute a 
mineral extraction, tourism, hydroelectric and road biomass of 0.844 gm/m*(Table 3). 

building projects are other factors leading to the 
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Altitude: Altitude is one of the main factors CONCLUSION 

controlling the diversity and distribution of 

epiphytic lichens (Öztürk & Güvenç 2010). Lata localities having heavy anthropogenic pressure 

Kharak, Belta and Malari localities (3000-3600 and young regenerated forest exhibit poor litter 
m) have a maximum lichen biomass. Baniya et al. fall biomass of macrolichens than the localities 

(2010) recorded that the total number of lichens, having less human activity and mixed old growth 

as well as the number of endemic species in forest. The lower altitude at Joshimath and heavy 
Nepal Himalayas, showed humped relationship

The above account makes it clear that the 

anthropogenic activity at Lata area appear to be the 

with elevation. Their highest richness was probable reasons for low lichen biomass in both 

observed between 3100 to 3400 m and 4000 to the localities, respectively. The humidity, forest 

4100 m respectively. All growth forms showed a vegetation type and altitude also influenced the 

unimodel relationship of richness with elevation. biomass of the area up to a great extent. The lichen 

The lower altitudes in Joshimath (1700 m) and biomass collected from the forest floor clearly 
Lata (2800 m) have low estimate of biomass of reflects the actual lichen biomass found growing 
1.275 gm/m> and 1.610 gm/m respectively. The on trees and also growing on ground. Parmelioid 

members of parmelioid and physcioid groups lichens are economically important and contribute 
dominate the biomass as Parmotrenma reticulata major part of macrolichen biomass in Nanda Devi 

and Everniastrum cirrhatum, the two parmelioid Biosphere Reserve. The present record of lichen 

lichens, contribute the major part of biomass biomass of different localities in Nanda Devi 

together with Heterodermia diademata (Table 3). Biosphere Reserve will act as a base line data to 

Vegetation: The forest vegetation of a study environmental changes in the area in future. 

particular site plays important role in biomass 

composition of that area. The coniferous forest 
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