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1.

Executive Summary

The forests of Bhagirathi catchment in Garhwal Himalaya (Uttaranchal) have faced anthropogenic
pressures since pre-British period. However, human induced disturbances increased during British
period when the commercial exploitation of these forests started. It was during this period that the
cultivation of potato and apple orchards were introduced in the region. These initial phases of
transformation paved way for more recent changes in land-use practices and degradation of high
altitude forests. The modern phase of degradation started with the construction of road to Gangotri
in the middle of 20" century and opening up of Garhwal for tourism which led to development of
infrastructural facilities and influx of mass tourism in the inner valleys. These added pressures on
the remaining forests of Bhagirathi valley.

Ecological impacts of anthropogenic pressures and pattemns and processes of forest degradation
have not been quantified in this valley so far. Therefore, the present study was carried out in a part
of the Bhagirathi catchment (78015’ to 799 E long. & 30°30' to 31908" N lat.). The objectives of the
study were: to assess the resource use patterns of villagers, transhumant communities and tourists,
to assess the impacts of anthropogenic activities on forests and wildlife and to detect changes in
land-cover classes over time and space. The study area covers an area of ca. 2050 km2. The
terrain is mountainous and rugged. The altitudinal range of the study area is 279 to 6600m. River
Bhagirathi' forms the main drainage system. For the intensive field work two representative
watersheds viz.,, Duggada water!;‘,hed (DWS) and Bhatwari watershed (BWS) were selected.

The general methods adopted for the present study include collection of data from two sources.
Field work (Primary data source) was carried out for the period "ofduring July 1996 to July 1992,
Secondary information was gathered from reports, published literature, district gazetteer and forest
department. Besides satellite data of different time periods (1988, 1995 & 1998) were also acquired
from National Remote Sensing Agency (NRSA), Hyderabad. Information regarding lifestyle, socio-
economic structure and resource use pattern of local villagers, transhumant communities and
tourists was collected through questionnaire surveys, informal interviews and personal
observations. Quantification of resource use was done using displacement method. Anthropogenic
pressures on the surrounding forests were assessed in the permanently marked belt transects of
30X5m in a 3 km long trail (n=9). Signs of lopping, cattle grazing and wild animals were also
recorded every month in each belt for two years. Remote Sensing data of all the time periods were
rectified and study area of interest was put to classification. Computer software ERDAS Imagine
was used for digital image processing whereas ARC/INFO was used for rule based classification.
The classified maps of different years were overlaid in ARC/VIEW to detect changes over time and
space. These changes in land-cover classes were later correlated with altitude, aspect and slope.
Biomass, which is an important source of energy for most of the rural population, is also an
essential component of the entire ecosystem. Patterns of biomass use define the sustainability of



this resource in near future. The resource utilization patterns of local villagers were assessed. It
was found that fuelwood, fodder and bamboo are the three main biomass resources extracted from
forests by the locals. There was a seasonal variation in the extraction as well as consumption of
these resources. Fuelwood and leaf fodder extraction was more in summer and winter seasons
whereas bamboo extraction was maximum during rains. A significant variation was also found in
the fuelwood burnt per day per household in different seasons. The fuelwood consumption was
highest during winters (ca. 20.2kg) and least in summers (11.5kg). Fuelwood consumptior: also
differed across dependency categories viz., highly, moderately and least dependent families.
Similarly, fodder consumption across different dependency groups also differed significantly. Leaf-
fodder consumption was highest in summer season while grass fodder was fed more during rains.
Availability of agricultural by-products was low in BWS where more area is under potato cultivation.
Besides fuelwood and fodder, bamboo culms were also extracted from the surrounding forests in
the summer and e;arly rainy season to support the climbers of kidney beans, which is preferred as a
cash crop in the area. An average of ca. 380 culms per day per headload were removed from the
forest. It was found that inclination of people towards market oriented crops such as potato, kidney
bean and soyabean has increased pressure on the surrounding forests.

The study area is visited seasonally by various transhumant communities who also depend on the
surrounding forests for a period of about six months. Four forms of transhumance viz., Nomadism,
Semi-nomadism, Transmigration and Nuclear Transhumance were identified in the Bhagirathi
valley. Nomadism is followed by Gujjars, semi-nomadism by Gaddis, transmigration by Jadhs and
Garhwalis and Nuclear transhumance by resident Garhwalis. Nomadic people have temporary huts:
at both summer and winter setilements whereas transmigrants have permanent houses. Semi- |
nomadic and nuclear transhumants have one temporary and one permanent settlement. The fdur
communities have different economic basis. Gujjars have livestock based economy, Gaddis have
agro-pastoral economy, Jadhs have trade based economy whereas economy of Garhwalis is based
on agriculture. The pattern of resource use among different communities was also different. People
with livestock based economy covered a larger altitudinal gradient and wider spatial range than
those who had agriculture based economy. Per day consumption of fuelwood and fodder also
differed significantly among different communities. It was found that for Gujjars, transhumance
practice is not viable even economically. Although there is no overlap in the movement patterns
and ecological zones of different transhumant communities, their stay for six months in the
sensitive sub-alpine and alpine areas would certainly widen the region of influence resulting in
degradation of timberline forests. |

Besides, local villagers and transhumant communities, a large number of tourists also visit the
valley. Uttarkashi, Gangotri and Gaumukh are the famous pilgrimage sites whereas trails to Kedar
Taal, Nandanvan, Dodital, Dayara Bugyal, Kush-Kalyan are some of the favoured sites for nature
lovers. The attitude, behaviour and resource use pattern of different visitor's viz., domestic &



international, pilgrims and nature lovers was compared. It was found that different visitors had

different priorities and requirements. Pilgrims having less than a day stay were not so dependent on

the surrounding forests whereas nature lovers or trekking parties required forest resources such as

fuelwood from the surrounding forests. The nature lovers were more conscious about the problems

of garbage and visitor crowds during peak season whereas pilgrims were more concemed about

sanitary and transport facilities. The increase in the number of both pilgrims and nature tourists has

led to increased construction of lodges and hotels. The restaurants burn more fuelwood during

autumn season when there is no check by the authorities and also when there is no facility of

cooking gas. Similarly more number of garbage dumps were quantified during autumn season and

in the off road trails which are less visited by VIPs and authorities and hence are more neglected. It

was not the number but the attitude and behaviour of visitors that would exert a greater influence

on the surrounding forests.

The impact of resource extraction by locals, transhumant communities and tourists on the forests
was assessed. It was found that forests located close to villages (zone-l) and temporary
settlements (zone-Ill) were under high lopping/cutting pressure. There was a spatial and temporal
variation in the lopping intensities in the forests. It was observed that more trees in the zone lil were
lopped in rainy season while more trees in the zone-I were lopped in winter season. Species of
oaks were most preferred both as fuelwood and leaf-fodder. Most of the oak trees were lopped
repeatedly and were converted into bush or pole form. The increasing pressure on sensitive sub-
alpine forests during their restricted growth period has affected not only the physiognomy of trees
but also their regeneration and population structure. The seasonal disturbance in the forests has
also influenced the abdndance of wild animals. It was found that the indirect evidences of wild
mammals were recorded most frequently in the mid-elevation forests which are still relatively
undisturbed. Increased human activities in the forests has led to increased human-wildlife conflicts.
It was found that maximum number of killing by leopard occurred either during migration of
livestock to alpine meadows or during winter months when livestock grazed freely in the forests
around villages. More number of cases of crop damage were recorded from the fields in the vicinity
of the forests or amidst forest. Thus, human induced disturbances played a major role in
degradation of forests and regulated the presence of wild animals.

After assessing the trends of resource use and its impact on surrounding forests in the two ISS, the
status of forest and other land-use categories for the entire Bhagirathi valley was assessed using
Remote Sensing data (IRS LISS Il & LISS 1) for the months November 1988, 1995 and 1998. |t
was found that most of the area (>80%) is very rugged and unsuitable for cultivation and habitation
hence it is under forests (>80%). The flat and accessible lands have already been occupied by
people. The trends of change between different time periods revealed an increase in area under
habitation/ agriculture since past few decades. There is an inter-conversion of vegetation types
from broadleaf to broadleaf-conifer mixed and scrub land. This could be because excessive lopping



of broadleaf forests convert them to pole or bush form which gives a spectral reflectance of scrub.
The degradation of broadleaf forests also leads to encroachment by conifer species such as
chirpine. Besides, chirpine is also preferred by forest department for plantation in degraded area
hence there was an increase in area under chirpine. As revealed from field work, RS also proved
that transformations in the land-use practices have influenced the status of different land-cover
categories.

This study has identified the causes and processes of changes in the Bhagirathi valley and also
collected baseline information on the current status of forests, landuse practices and biomass
needs of local people which can be used for future monitoring and conservation planning. The main
causes identified for the degradation and changes in land-cover classes include changes in socio-
economic patterns from subsistence to market based economy, transformations in the traditional
form of transhumance and attitude of tourists visiting the valley. The processes taking place due to
above-mentioned causes include increase in area under cash crop, change in the livestock
composition, increased extraction of forest resources, resource scarcity from cropland and inter-
conversion of different land-cover types. Increased human-induced disturbances in the forests
close to villages and temporary huts has led to increased human-wildlife conflicts. The mid-
elevation forests are the relatively free from disturbances but with increasing demands for

agricultural land and forest resources, these may also become threatened.

vi
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CHAPTER-1

General introduction

1.1 Background
Man has been an integral part of the natural landscape and his every decision
in social, economic and political spheres of life affects the natural systems in
some way of the other (Smith 1972). This interrelationship of man with nature,
has given rise to the realm of sHuman ecology”, which is expressed as the
study of man’s position within the natural environment (Quinn 1950). Human
ecology is never constant. It is 2 dynamic staté that changes in the
dimensions of space and time. Different forms of interactions take place
pbetween man and his environment. Being exposed 10 nature, man receives
the pressure of natural environment and simultaneously influences the natural
resources with his activities (Ghosh et al. 1997).

Human ecology in the Himalayan context is particularly interesting.
Both man and Himalaya being relatively young on earth have influenced each
other tremendously. It is believed that early Hominoids experienced the last
phase of Himalayan upliftment and they began 1o occupy parts of westem
Himalaya during Pleistocene (Pilbeam 1969, Prasad 1971). Initially, the man
appears 10 have colonized the lower elevation ranges (300 to 1200m). This
suggested that the area was favourable for habitation with abundant food
supply and shelter. The cooperation between Hominoid and nature was in
ecological equilibrium at that time because of least interference with nature
and natural processes. However, with time, the culture and social behaviour
of man underwent ramification and development. This disturbed the ecological
stability and slowly the imbalance set in. There are records of dispersal of
earliest type of Homo sapiens sapiens from southermn China 10 as far as south-
east Asia and Australia due to population pressure and resource scarcity
(Shutler 1984). Later, the spread of first civilized race 'Aryans’ from Trans-
Indus areas to east of Sutlej further increased the pressure on the natural
resources. The extensive destruction of natural habitats by the civilized man
for expansion of agriculture has not only resulted changes in the flora and

fauna but also the status of primitive man (Lal 1974). Thus, the gradual




influence of earliest known civilizations initiated the degradation and
deforestation processes in these mountains. Heske (1931) identified
uncontrolled forest use by the locals for supplementing agricultural activities,
fodder and fuelwood as the primary cause of deforestation. The situation
worsened due to rise in population, development of infrastructure and
transport networks. More forest land was cleared for fulfilling the growing
demands of local as well as global population. Climax forests of oak, which
not only bring ecological stability but also form an important resource base for
the locals are most threatened (Singh and Singh 1987). Exploitation of forests
especially the oak forests in the Himalaya has led to frequent landslides,
increased floods in the rivers, drying up of springs and scarcity of resources
for the locals. These factors have also influenced the human populations
residing in the Indo-Gangetic plains (Hamilton 1987). Changes in the natural
resource use pattern by the human societies and resultant influences on the
forests of Himalaya have generated concermn among many naturalists,
ecologists, scientists and conservationists (Bajracharya 1983, Myers 1986,
lves and Messerli 1989). In order to evolve strategies for ecologically

sustalnable landuse practices it IS lmperatlve to study the pattemns of biomass

. ‘use by the local people’ and assess the ecological impacts of current

anthropogenic pressures in the area (Dar 1996, Doshi and Kumar -1996).
_ Present study iﬁitiéted in the Bhagifathi valley to assess the human
dependency on the high altitude forests and the impacts of their activities on
forest is an attempt towards this direction.

IS

1.2 History of deforestation and landuse changes in Garhwal Himalaya:
A closer look at the sequence of the processes of deforestation in Garhwal
Himalaya reveals that the present status of forest is as a result of several
political and social transformations in the society. By ignoring historical and
political processes of deforestation in the past, the interpretation of more
recent changes would be biased. The entire history of deforestation can be
divided into four phases viz., Pre-British, British, Post independence and
Modern period (Figure-1.1).




Figure-1.1:

Chronological history of Garhwal Himalaya with respect to

deforestation and land-use practices

Pre-British Period
traditional management of forest as common
property
influence of Gorkha rule
no legal records of forest and land management

available

British Period
1840: forest s leased to Wilson
1873: first record of land settlement
1903: land settlement leading to land
classification
revenue charged according to quality of land
initiation of people's resentment
free rights of forest resource use limited
1930: Rawain Kand (People’s revolt)

'

Post Independence

e 1944: land settlement could not be
completed

e  Merger of Tehri estate with U.P. in
1949
1949: encroachment by people

e  1955: all extensions in forest land
declared illegal

J

Modern period
e creation of district Uttarkashi (1960)

e  1963: measurement of all land
except forest

e increment in cultivated and orchard

land

decrease in area under katil farming

commercial exploitation of forests

1973: initiation of ‘Chipko’

1974: formation of UP forest

corporation

opening of Garhwal for tourism

1980: ban on commercial felling

Reorganization of UFD in 1994
¢ increase in number of ranges
¢ notification of Gangotri

National Park




Pre-British Period: During this period, forests were the owned by the ruler
(Raja) of Garhwal and people enjoyed traditional rights of forest resources.
The sources of revenue were agriculture and milk products. The processes of
struggle initiated with the attack of Gorkha rulers. During Gorkha war (early
19" century) many villages were abandoned. People took sheiter in more
pristine and inaccessible forests and agricultural fields were ruined that later
turned into thick forests or scrub (Atkinson 1882). The outcome of Gorkha war

led to the annexation of Kumaun and Garhwal to the Britishers.

British Period: The British ruled over Kumaun-Garhwal for more than thirteen
decades and shaped the economy and ecology of the region. The erstwhile
Garhwal territories to the east of Alaknanda were annexed to Kumaun and the
territories to the west of it with the exception of Nagpur, Rawain and
Dehradun were given to Raja Sudershan Shah. The forests under the territory
of Raja were managed traditionally and no record was available till 1840. In
1840, the forests of erstwhile Tehri-Garhwal were leased to a Biritish
contractor, Friedrick Wilson (Raturi 1938). He was one of the several people
who settled in the hills of Garhwal, adopted the local culture and transformed
the hill economy by introducing commercialized exploitation of forests and
cash crops such as potato and apple (Saili 1995). He exploited large patches
of blue pine (Pinus wallichiana) and deodar (Cedrus deodara) in order to meet
the demands of railway sleepers and timber and transported them through
rivers. Gradually need for scientific management of these forests was
realized. In response to this need, Forest Department was established under
British rule. For the management of forests the Tehri-Garhwal estate
constituted its own department with four ranges and twenty-three beats under
a Conservator of Forest in 1885 and since 1897, the systematic forestry
started in the region (Raturi 1938). Restrictions on felling of trees without
permits, hammer marking, grazing and extension of agriculture in the
wastelands were also imposed on the local people. This initiated resentment
among the villagers. To overcome the resentment among locals, Pt. R.D.
Raturi made several modifications in the Working Plan and divided forests into
three classes viz., Reserved, Protected and Civil. The first two were under the

Forest Department while the civil authorities controlled the third one (Singh




1963). Later, Indian Forest Services came into existence with a goal to
organize the sustained timber vyield, to preserve forest cover and to ensure
subsistence needs of the local people. However, only the first stated objective
could only be achieved. In 1910, the first forest settlement demarcated the
forest boundaries and reduced concessions enjoyed by the villagers.
Consequently, in 1930, a public movement known as "Rawain Kand" took
place against the forest settlement, which resulted in large-scale destruction
of forests, illegal encroachments and forest fires. Thus, the degradation of
high altitude forests due to commercial exploitation by contractors was further

enhanced by conflicts between villagers and the managers.

Post independence period: After India’s independence in 1947, the Tehri-
Garhwal estate was merged with the state of Uttar Pradesh (U.P.) in 19489.
Thus, the control of forests also came under U.P. Forest Departinent. The
primary aim of the forest managers still remained the conservation of
commercially importance species and all encroachments made in the forest
were declared illegal (Anonymous 1970). Depletion of broadleaf forests of oak
and promotion of monoculture plantation of conifers reduced the resource
availability to villagers for their subsistence needs resulting in the " Chipko"
movement (Mathew 1978). It led to a 15 years moratorium on commercial
felling of high altitude forests and the formation of U.P. Forest Corporaticn
(Guha 1989).

Modern period: Modern phase of deforestation and degradation of forests in
Garhwal Himalaya began in the middle of 20™ century. In early sixties, Indo-
China war accelerated the construction of roads through the virgin high-
altitude forests. This provided easy access to market resulting in orientation of
people towards commercial crops and changed land-use practices (Shah
1981, Gaur et al. 1985, Singh 1996.). Cultivation gradually extended to
sensitive zones and steep slopes and developmental activities such as
hydroelectric projects were initiated in the fragile environment. Along with this,
the influx of tourists has also increased manifold after the opening up of

Garhwal for tourism. The 'mass tourism' has led to unplanned construction of




hotels and lodges and excessive exploitation of natural resources (Singn &
Kaur 1989).

All the afore-mentioned faulty and unplanned land-use practices
coupled with the growth of population has put immense pressuré on already
degraded forests. The signs of degradation have been recognized in the form
of deforested slopes, increased landslides, invasion of weeds, loss of bio-
diversity and habitat fragmentation (Haigh 1984, Paliwal 1984). It has been
realized that for the proper management and conservation of the high altitude
forests, an in-depth analysis of the local-level information on anthropogenic

pressures is very essential.

1.3 Review of literature

The Himalaya has influenced the life, culture and history of the Indian
subcontinent since time immemorial. Earliest known description of Himalaya
and its resources is available in the Indian epics such as Ramayana,
Mahabharata and Srimad Bhagavat Geeta. First detailed account of the
history, forests, ethno-botany, geology and landuse of the Himalayan districts
has been given by Atkinson (1882). Oakely (1905), Walton (1910). Tolia
(1994), William (1995) and White (1995) emphasized on traditions, culture
and land settlernent practices of central Himalaya during British rule.

During the first haif of 20" century, several botanical explorations
started in the inner valleys of Himalaya. Duthie (1906), Osmaston (1927) and
Smythe (1938) were some of the pioneer workers on the botany of the
Garhwal region. Gupta (1956, 1957) and Dey et al. (1969) explored the
Bhillangana and Bhagirathi valley respectively in erstwhile Tehri Garhwal.
Several workers such as Rau (1955, 1961,1963, 1964), Uniyal (1968),
Naithani (1978), Goel and Bhattacharya (1981), Naithani (1985), Biswas
(1988,1989) and Uniyal et al. (1995), added more information on the flora of
the Western Garhwal.

1.3.1 Ecological studies: The earliest known ecological work in Garhwal
region was by Osmaston (1920). He observed some effects of fire and
lightning in Chir (Pinus roxburghii) forests. In another work, Osmaston (1922)

gave an account on forest communities of Garhwal Himalaya. Subsequently,




Dudgeon & Kenoyer (1925) contributed to the ecology of erstwhile Tehri
Garhwal. Puri and Gupta (1951) gave a detailed account of the ecology of
Himalayan conifers and emphasized that distribution of pine is more
dependent on edaphic factors. Later, in a series of papers, Gupta (1964,
1966) emphasized the ecological status of forests of Tehri Garhwal. Gupta
and Singh (1962) studied different forest types and succession of oak-conifer
forests in the Garhwal Himalaya. In nineteen hundred eighties, Gaur (1984),
Joshi (1984), Pangtey et al (1987), Negi and Gupta (1987) provided some
quantitative information on the forests of Garhwal Himalaya. Later Quan
(1993), Bhandari et al. (1997) and Rawat et al. (1999) added more information
on the dynamics and phytosociology of woody species in the Garhwal
Himalaya. The ecological aspects of both lower valley pastures and alpine
pastures of Garhwal Himalaya and the impact of livestock grazing on them
were studied by many workers such as by Joshi (1982), Rawat et al (1994),
Dobhal (1990, 1991), Joshi and Srivastava (1991), Nautiyal et al. (1997), Kala
et al. (1998) and Rawat (1998). Few studies on the ecological aspects of soil,
phenology of high altitude plants and processes of vegetational changes in
Tipra glacier have been done by Dimri et al. (1997), Sundriyal et al. (1987)
and Bhattachrya & Chauhan (1997) respectively. In Kumaun Himalaya, major
contributions towards ihe.dynamics and st.ructural ecology of forests have .
been made by Saxena et al. (1984), Upreti (1985), Singh -& Singh (1987),
Rawat & Singh (1988) and Adhikari et al. (1991). Few works on the ecology of
forests of Central or Nepal Himalaya are also available (Schmidt-vogt 1990,
Metz 1997).

Anecdotal information on the Himalayan fauna is available through
Searight (1926), Srivastava (1969), Atkinson (1974), Schaller (1977) and
Gaston et al. (1980). Since then many studies on the distribution of mammals
and avi-fauna of western Himalaya have been published. Ranjitsingh (1981),
Lamba (1987), Tak (1987), Sharma (1994) and ZSI (1995) have prepared
checklists of the mammals of Western Himalaya. One of the pioneering
works on the ecology of Himalayan ungulates in Garhwal Himalaya was by
Green (1986,1987) who studied the ecology of Himalayan musk deer
(Moschus chrysogaster) in Garhwal Himalaya. Later, Sathyakumar (1994)
added more information on the habitat ecology of other ungulates in




Kedarnath Wildlife Sanctuary. Most of the surveys and ecological works have
been done in the Alaknanda and Yamuna valleys, however, there exists very

little information on the ecology of forest and fauna in the Bhagirathi valiey.

1 3.2 Resource inventory and mapping: Since the past few decades, Remote
Sensing (RS) has emerged as a tool to supplement various ecological
studies. This technique has helped in the inventorying and mapping of natural
resources (Karale 1992). It also helps in the time series analysis of a
particular region due to the repetitive coverage of the area by the satellites
(Lillesand and Kiefer 1979). Remote sensing when combined with Geographic
Information System (GIS) provides integration of spatial and non-spatial data
and ability to see through different layers (Burrough 1990). In the earliest work
of Tewari & Singh (1978) in western Himalaya, Aerial Photographs (AP) were
used to classify forest and landuse categories and compare it with ground
methods in Tehri Garhwal. For the assessment of forest cover in the Indian
Central Himalaya, Tewari (1987) visually interpreted the Landsat-1 images.
He also computed forest biomass for the entire area using aerial photographs
(Tewari et al. 1987). Later, Kawosa (1988) prepared vegetation maps of the
Himalayan ranges using satellite data. Another study by Pant & Roy (1994)
~ dealt with the .analysis of forest cover and land use dynamics in Central
Himalaya using RS whereas Sahai & Kimothi (1992) made use of satellite
data for surveying areas of conservation values in the Nanda Devi Biosphere
Reserve. Remote Sensing and GIS have also been found useful in mapping
the fire risk zones (Jain et al. 1996, Kimothi & Jadhav 1998). With the launch
of a series of satellites, data analysis for different time-periods has become
easy. In the Aglar watershed of Mussorrie, Pant and Roy (1990) detected
changes in the land-use patterns using remote sensing data of different time
periods. Ghosh et al. (1996) have integrated RS and GIS to study the
landuse/land cover changes in a mountainous terrain. It was found from their
study that the expansion of agriculture in 2200-2400m altitudinal gradient was
the main cause of loss of vegetal cover between 1963-1993. In few areas of
Shiwalik ranges i.e. Rajaji National Park (RNP) also, Das et al (1996) have
monitored and detected changes in the forest cover using temporal data of
1960 (AP) and 1993 (IRS 1B LISS Il FCC's). Similarly, Singh (1986) analyzed




forest-cover type and land-use classes in Ranikhet tehsil of Kumaon.
Recently, use of RS and GIS for sustainable development and integration of
socio-economic aspects has been emphasized (Rao 1992). One such study
has been done to assess the biotic interference in the RNP (Jain et al. 1994).
Rathore et al. (1997) have analyzed changes in the forest cover due to human
interference in the Baliya catchment of Central Himalaya using IRS 1A LISS |
data. From the survey of literature available on the use of RS and GIS as a
tool for ecological works, it becomes evident that though this technology has
been initiated since early seventies in the westemn Himalaya, no work has
been done to classify and map the land-cover in Bhagirathi valley, an

important area in the western Himalaya.

1.3.3 Studies on man-forest relationships: Studies on the relationships of
forest with human beings are not very old. However, the relationship between
the two exists since the origin of Homo sapiens. Most of the works on the
man-nature relationship dealt with the natural, social or cultural history. Need
to study the ecological relationship of man with nature given rise to a science
called “Human Ecology” (Quinn 1950). Though, many workers have
emphasized the importance of forests for the sustenance of human beings,
little quantitative information such as Kaushik (1 962), Gupta (1283), Negi and
Todaria (1993) and Saxena et al. (1995) exists from the Garhwal Himalaya.
Most of the ecological studies dealing with man-nature relationships have
been conducted in the Kumaun Himalaya (Pandey and Singh 1984, Singh et
al. 1984, Singh 1989, Ralhan et al. 1991 and Singh & Singh 1991). These
studied first identified that for the sustenance of agriculture in hills, the forests
should be sustained. They also emphasized that forest resource scarcity has
resulted in the degradation of hill agriculture. Later, Shah (1982) and Swarup
(1993) also emphasized the transformation processes in hill agriculture and
land use practices which also influenced the surrounding forests. Negi and
Bhatt (1993) studied the biomass utilization pattem of villagers in Central
Himalaya and highlighted that though currently the extraction is sustainable
but in near future, the depletion of surrounding forests would become a cause
of resource scarcity for the locals. Few workers have also studied the

behaviour and lifestyle of migratory communities (Pant 1935, Lal, 1974,




Shashi 1979, Chatterjee 1980, Burman 1981, Hoon, 1996, Farooque and
Nautiyal 1996). However, most of them were related to the social or cultural
life of migratory communities and no quantification of their resource use
pattern was done. Few studies dealing with the ecology of migratory
communities in the Northwest Himalaya and Shiwalik hills include Rao &
Casimir (1982) and Edgaonkar (1995) respectively. Rao & Casimir revealed
that resource use patterns of Bakerwals of Jammu influenced the surrounding
vegetation. Edgaonkar on the other hand studied the lopping pressures by
Guijjars in their winter settlements. No study has been done to quantify the
resource use pattern of Gujjars in their summer settlements. Recently
Maikhuri et al. (1998) and Silori (1999) worked on the ecology of village
ecosystem around Nanda Devi biosphere reserves with a view to promote
eco-development. However, Bhagirathi valley, where local as well as
transhumant people depend on the surrounding forests for their subsistence

needs, is little studied.

1.3.4 Assessment of anthropogenic pressures: The large scale effects of
human induced disturbances on the Himalayan forests in the form of
deforestation and destruction have been frequently highlighted by various
authors e.g. Eckholm (1975), Reiger (1977), Bajracharya (1983), lves (1985)
yet very little work has been done to quantify the trends. Faw works such as
English (1985) and Rawat (1985) discussed impacts of historical processes
such as British rule and forest management on the forests and the people of
Himalaya. Impacts of various human and livestock induced pressures such as
fuelwood, fodder, MFP collection and grazing on high altitude forests and
alpine meadows of Western Himalaya were initiated by Giupta (1978). More
detailed studies on the resource extraction and its impact on surrounding
vegetation were conducted by Babu et al. (1984), Singh and Singh (1987),
Moench (1989) and Singhal (1994). Moench found that forests in the vicinity
of the villages were the most threatened and emphasized how the nibble
effect is going to put more pressure. Babu et al. revealed a decline in forest
structure and composition due to overgrazing and lopping by the livestock and
people respectively. Studies relating to human induced pressures on forests
of Nepal include works of Fox (1984), Mahat et al. (1986a, 1986b), Gilmour
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(1988), Metz (1990) and Osei (1993). Most of them emphasized that patterns
of fuelwood and fodder extraction influenced the surrounding vegetation.
Another anthropogenic activity "mass tourism" and its impacts on the
biologically rich areas of Garhwal such as Valley of Flowers and Hemkund
were initiated by Singh (1977). It was highlighted from their studies that
deforestation and construction is on rise in the fragile zones. Further works of
Kaur (1985), Jayal (1986) and Khadka (1992) added more information on this
aspect.

Several papers in Pangtey & Joshi (1987) have emphasized on the
changed land-use practices in the westem Himalaya and its influence on
surrounding forests. Other studies by Murthy and Pandey (1978), Gaur et al.
(1985), Schroeder (1985), Stone (1990), Farooque (1992) and Badooni and
Negi (1995) have also dealt with the changes in socio-economic conditions
and related changes in landuse practices of people inhabiting the Himalayan
region.

Thus, the perusal of literature reveals that the ecological relationship of
man and forest has been studied by a large number of workers but most of
the studies pertain to the Himalayan region such as Nepal, Kumaun, Sikkim
and Himachal Pradesh. Very few studies have been carried out in the
Bhagiraihi valley, which has been heavily exploited since pre-British period.
Recent changes in the land-use practices of locals, transhumant communities
and tourists have further influenced the status of these forests (Figure-1.2)
resulting in degradation of forests and increased conflicts with wild animals.
Hence, the present study was undertaken to assess the ecological impacts of
anthropogenic activities on high altitude forests of Bhagirathi valley.

1.4 Objectives of the study
Following were the objectives of the study:

1) To quantify the resource use patterns of local villagers, transhumant
communities and tourists in Bhagirathi valley.

2) To assess the impacts of anthropogenic pressures on the forests of
Bhagirathi valley.

3) To map land-cover categories in Bhagirathi valley and detect changes in
different categories over time and space.
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CHAPTER-2
Study Area

2.1 Western Himalaya
2.1.1 Biophysical setting: The Himalayan region lying between river Sharda in

the Eastern Kumaun and the river Sutlej in Himachal Pradesh (H.P.) is

generally termed as the Western Himalaya (WH). It extends approximately

trom 76° 36' to 81° E long. and 28° to 32° N lat.. River Sutlej forms an

important landmark in delineating WH from the Northwest Himalaya. Towards

east of river Sutlej, more of Indo-Chinese and Malayan elements are found

whereas to the west of this river, Ethiopian and Mediterranean elements are

prevalent (Mani 1974). This highlights the ecological importance of WH as a

distinct bio-geographic zone. There is an abrupt fall in the mean elevation of

all mountain ranges to the west of river Sutlej while in the other par, the high

peaks rise to mean elevations of 6500m. Nanda Devi (7822m), Swargarohini

(6562m), Satopanth (7075m), Gangotri group of peaks (6613m), Bhagirathi

group of peaks (6607m), Bandarpunch (6720m) and Kamet (7758m) are

some of the better known peaks of WH. The mountain ranges in the east of

the defile are aligned mostly on east-westerly direction whereas in the other

part there is a southeast-northwest trend. The Tarai and Bhabhar areas of

Kumaon and Duns of Garhwal lie in the outer Himalaya while mountain

ranges with an average altitude of 3600-4600m come under Lesser Himalaya.

The high zones extending up to 6000m with perpetual snow cover fall in the
Greater Himalayan range while the rainshadow zone to its north is

categorized under the cold arid areas of Indo-Tibet border or the Trans
Himalayan zone. Geblogically, the Tibetan zone is composed of sediments of
all ages from Cambrian to the late tertiary whereas the Greater Himalayan
zone of the snow-covered peaks is composed of some sedimentary and
metamorphic rocks of Pre-Cambrian and Palaeozoic. The Sub-Himalaya
(Lesser Himalaya) is formed of sediments ranging from Pre-Cambrian upward
to the Mesozoic and are mostly unfossiliferous and the Shiwalik hills are
composed of tertiary sandstones and shales (Wadia 1975).
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2.1.2 Bio-geographic zones and protected area network: Rodgers & Panwar
(1988) have divided Himalaya into six biotic provinces viz., Ladakh mountains,

Tibetan Plateau, North-West Himalaya, Western Himalaya, Central Himalaya
and the Eastern Himalaya. Western Himalaya covers an area of 72000 km?

(ca. 17.04%) of the total Himalayan region. Of the total area in WH, about
74% comes under Uttaranchal and rest under eastern Himachal Pradesh. Bio-
geographically the WH has more of European elements in its flora whereas
Eastern Himalaya (EH) has the dominance of Malayan, Burmese and Chinese
elements (Mani 1974). Western Himalaya has a wide representation of
conifers and less diversity of rhododendrons and orchids. The region also
lacks eastern faunal elements such as blood pheasants and red panda. In
WH also, there are local variations due to soil, altitude and aspect (Puri et
al.1989). Species of oaks form the climax vegetation in Garhwal while cenifers
are regarded as seral communities. In the southemn warm aspects more of
agriculture, habitation and chirpine forests are found whereas broadleaf
forests generally occupy northem slopes. The presence of undercanopy dwarf
bamboos (Arundinaria falcata and Thamnocalamus spathiflorus) highlight the
ecological richness of these forests. Presently, ca. 20% area (existing and
proposed) of the WH including biologically rich areas of Nanda Devi, Valley of
Flowers, Kedarnath, Har ki Dun and Askot has been notified as Protected
Area (PA). Some patches of Reserved Forest in Wi, which are rich in floral
and faunal diversity, also need immediate concem due to increaising human

activities.

2.1.3 Eco-climatic zones: The ecology of Himalaya is temperature dominated
and except for parts of extreme easten end, the Himalaya is almost outside
the influence of monsoon rainfall. The atmospheric temperature determines
the altitudinal zonation of life, the east- west gradation-and numerous other
peculiarities of the Himalaya. Western Himalaya experiences lower
monsoonal rainfall compared to the EH but receives heavy snowfall during
winter. Local variations in the climate due to topography and relief features
are common. There is a fall in the temperature with rise in elevation. Within
the altitudinal range of 800-1200m the climate is warm subtropical, 1200-
2400m belt exhibits cool temperate climate while in 2400-3600m elevational
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range climate becomes alpine and above 3600m climate is alpine and arctic
type (Mani 1981). Other factors affecting microclimatic conditions include the
direction of ridges, the degree and aspect of slope, nearness to permanent

snowline or glaciers and nature of forest cover.

5 1.4 Forest and wildlife: Geographic and climatic conditions play an important
role in the distribution of forests and representative fauna. The varying
altitudes and aspects of WH support different vegetation types ranging from
subtropical to alpine and the characteristic faunal species inhabiting them.
The fauna of WH is represented by Oriental elements, which have spread
westwards from EH, as well as Palaearctic forms and to some extent
Mediterranean and Ethiopian elements (Mani 1974) and shows wide
adaptability represented by varied forest types. Various broad forest types
found here can be classed as; subtropical deciduous (below 1300 m),
Himalayan warm temperate (1300-1800m), Himalayan moist temperate
(1800-3300 m), sub-alpine (2500-3500 m) and above 3500m alpine
(Champion & Seth 1968, Puri 1989).

At lower altitudes between 500-1500m, the dominant tree species are
Shorea robusta, Terminalia tomentosa, Adina cordifolia, Syzygium
cumunii,and Mallotus philippinensis. Pure patches of chir (Pinus roxburghii)
also occur on the dry and degraded sites. Important shrubs include Murraya
koenigii, Carissa spinarum, Clerodendrum viscosum, Jasminum multiflorum
and Colebrookia oppositifolia. Common fauna of the region includes elephant
(Elephas maximus), tiger (Panthera tigris), rhesus macaque (Macaca
rhullata), common langur (Phresbytes entellus), Chital (Axis axis) and Jackal
(Canis aureus). Peafow! (Pavo cristatus) and red jungle fowl (Gallus gailus)
are the ifnportant birds of the area.

The temperate zone lying between 1500-3000m is usually dominated
by oaks (Quercus spp) as climax species. Other associated tree species
found here are Lyonia ovalifolia, Litsea chinensis, Machilus odoratissimma,
Acer spp and Rhododendron spp., llex dipyrena, Myrica esculenta and
Euonymus spp. Species of Daphne, Sarcococca, Rubus and Rhamnus form
the important shrubs of this zone whereas Berberis lycium, Prinsepia ultilis,

Pyracantha crenulata and Caesalpinea spp. are generally found in the
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degraded areas. Important fauna of these forests include common lecpard
(Panthera pardus), Asiatic black bear (Selenarctos thibetanus), sambar
(Cervus unicolor), barking deer (Muntiacus muntjac) and wild pig (Sus scrofa).
Cheer (Catreus wallichi) and Khaleej (Lophura leucomelana) pheasants,
chukor (Chukar chukar) and black partridge (Francolinus ---) are the important
birds of this zone.

The subalpine zone occupies the altitudinal range between 3000-
3500m in the WH whereas in the EH it is comparatively higher lying between
3600-4000m. The dominant species forming timberline forests are Quercus
semecarpifolia, Betula utilis and Rhododendron campanulatum. Other
common species of the region are Taxus wallichiana, Abies pindrow, Abies
spectabilis, Picea smithiana. Skimmia laureola, Ribes glaciale and
Cotoneaster are some of the important subalpine shrubs. Himalayan tahr
(Hemitragus  jemlahicus), Serow (Capricornis sumatraensis), Goral
(Nemorhaedus goral), Brown bear (Ursos arctos) and Himalayan musk deer
(Moschus chrysogaster) are the important faunal species of this zone. Monal
(Lopophorus impejanus), Tragopan (Tragopan spp), Koklas (Pucrasia
macrolopha) are some of the important pheasants of the area.

Above timberline, lies the alpine zone comprising alpine scrub and
alpine pastures. The complete absence of trees and the dominance of
herbaceous flora characterize this zone. The dominant plant genera include
Potentilla, Primula, Anemone, Saxifraga and Polygonum. Blue sheep
(Pseudois nayaun) red fox (Vulpes vulpes) and snow leopard (Panthera uncia)
are the important faunal species of this zone. Snow cock (Tetraogallus
tibetanus), Yellow billed chough, Red billed chough (Pyrrhocorax spp) and

Pipits are the important avi- fauna of this region.

2.1.5 People and environment: Péople and forests in the WH as elsewhere,
have been intricately associated with each other since time immemorial. The
varied landscape has contributed to the cultural and ethnic diversity of people.
The history of human habitation in westem Himalaya dates back to almost the
dawn of human civilization whereas EH was populated much later (Burman
1981). Hence, the density of population per unit of land is more in WH as
compared to the EH. Hill districts of WH such as Nainital, Dehradun and
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Mussoorie, which were largely developed during the British period usually,
have higher population densities. Human habitations generally extend up to
4000m. However, the optimum belts where majority of population lives,
extends only up to 2500m (Bose 1972). Above 3000m, the temporary
hutments of local and semi-nomadic communities are found which are used
seasonally. Usually shepherds migrate to ranges above 3000m during
summer season. The people inhabiting WH belong mainly to two ethnic
groups viz., Indo-Aryan and Indo- Mongoloid (Bhotiya). The former group is
represented by most of the population whereas Jadhs of Uttarkashi, Marchas
of Chamoli and Shaukas of Pithoragarh represent the latter one. The Bhotiya
is the tribal community and generally practice trans-humance. Other
transhumant communities of WH include Gaddi and Gujjar. Gaddis generally
belong to H.P whereas Gujjars are the semi-nomadic people who move
between Bhabhar belt of Uttaranchal to high altitude meadows. Most of the
people except tribal communities, have agriculture as their main occupation. .
Generally wool based trade and rearing of sheep and goat has been the
traditional occupation of Bhotiyas. People depend on forests for their basic
need of fuelwood, fodder and leaf-litter. In addition, several medicinal plants
and other NTFPs are also extracted from the forest. Impact of excessive
forest résource use and incompatible landuse practices by human beings is
visible in the form of deforestation, soil erosion, drying up of springs,
recession of glaciers and recurring floods in several parts of the Himalaya
(Singh and Pande 1989, Singh and Singh 1987, Sati et al. 1998). Thus,
concern has been raised to protect the land and forests of WH on a priority
basis (Anonymous 1992).

2.2 The intensive study area (Bhagirathi catchment)

. 2.2.1 Location: Bhagirathi valley lies in the district Uttarkashi, which is located
between 30° 28 to 31° 28’ N lat. and 77° 49’ to 79° 25’ E long. It covers an
area of 8016 km2 The district is bounded by Kinnaur district of Himachal
Pradesh and Tibet in the north, Tibet and district Chamoli in the east and Hy
Tehri and Dehradun districts in the southern and westem boundaries

respectively. The terrain is rugged consisting of high ridges and narrow
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Catchment area of river Bhagirathi

Figure-2.1
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Figure-2.2: North facing- Duggada watershed
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South facing-Bhatwari watershed

Figure-2.3
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valleys. For the present study, part of Bhagirathi valley lying between 30° 30’
to 31° 08’ N lat. and 78°18’ to 78° 58’ E long. was selected (Figure-2.1).

2.2.2 Drainage: The intensive study area is well drained. One of the great
rivers of India viz., Bhagirathi (called the Ganga beyond Deoprayag) forms the
main drainage system of the region. River Bhagirathi has its origin from
Gangotri Glacier. Its main tributaries are Janhavi and Bhilangana. It flows
westerly for about 40km and then turns south across the axis through a deep
gorge where the streambed is ca. 2100m asl. Many rivulets locally called as
Gads form different watersheds in the catchment of river Bhagirathi (Figure-
2.1). Some of the rivulets include Jadhganga, Kankora, Jalandhari, Pilangana,
Dugadda, Bhatwari, Sainj and Assiganga. Of these, two watersheds ViZ.,
Dugadda and Bhatwari being representative of the entire valley were selected
for the intensive field work. The altitudinal gradient of the two watersheds
varies from 1700-3600m (Figures-2.2 and 2.3).

2.2.3 Geology and Soil: Geologically the valley may be divided into two major
belts the northern and the southern, demarcated by the river Sainj. The
former is occupied mainly by the higher ranges and snow covered peaks and
consists entirely of high grade metamorphic rocks such as quartziies, marble
and various type of micaceous schists and gneisses whereas the southern
belt comprises essentially of sedimentary and low grade metamorphic rocks
such as limestones and sericite biotite schists (Wadia 1975). The quality of
the soil is determined by the kind of rocks in the subsoil. In Himalaya very
shallow skeletal to very deep soils are found. The surface soil or the upper
layer of a soil profile is richer in organic matter and darker in colour. The
profile characteristics of soil vary from place to place. Soils on steep slopes
(>30° are shallow due to erosion and mass wasting processes and have very
thin surface horizons. Texturally, they are medium to coarse depending on the
type of material from which they have been derived. Soils in general are acidic
except those developed from limestone which are neutral to slightly alkaline..
Valley soils are developed from the colluvium and alluvium brought down from
the slopes and deposited in valleys. The soils, therefore, are coarse textured
unless the surrounding hills are of shale rocks (Ghildiyal 1981). Entisols or
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young soils are generally present in the terraces and along channels on the
colluvial and alluvial materials. Less developed soils or Incepticols are
common on the surface of the slopes whereas brown forest soils are medium
to heavy textured, deep, moderately well drained, rich in organic matter and
acidic in nature. In the alpine areas either meadow soil or soil rich in morainic

contents are found.

2.2.4.Climate: Climate in the Bhagirathi valley is temperate monsoonal type
and it varies according to aspect and elevation. Three seasons viz., rainy
(mid June-September), winter (October-March) and summer (April-June) are
well defined. Winters are severe with frosts and snowfall common during
December to February in the upper and middle slopes. Monsoon bearing
winds penetrate through the valleys usually in June and the rainfall is at the
maximum during July-September. Rainfall data was gathered from Tehsil
Bhatwari, where the concemed authorities have set a Rain Gauge. For
recording temperature, a Minimum-Maximum thermometer was used at the
base camps for the present study. The monthly rainfall at Bhatwari for the
period of 1996 to 1998 is shown in Figure-2.4. Maximum annual rainfall for
the upper catchment of river Bhagirathi was recorded in the year 1986 and
minimum during the year 1995 (Figure-2.5). Average monthly temperature -
" from 1996 to 1999 is shown in Figure-2.6. The highest temperature of 30.86°C
was recorded in the month of June whereas lowest temperature 3.6°C was
recorded during the month of December and January. It was not the true
representation of the temperature because the thermometer was kept at base
camp. Humidity is highest nearly 90% in the monsoon and the lowest during
pre-monsoon months when it may drop to even less than 40%.
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Rainfall in mm

Figure- 2.4: Monthly rainfall in intensive study sites
(Source: Tehsil Bhatwari)
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2.2.5 Forest and fauna: The varied topography and diverse habitats support a
large number of forest formations ranging from Euphorbia scrub to dry alpine
scrub in the study area. The following categories of forests according to
Champion and Seth’s classification (1968) are found in the study area;
Subtropical pine forest, Himalayan Moist Temperate Forest, Himalayan Dry
Temperate Forest, Sub-alpine Forest, Moist Alpine Scrub and Dry Alpine
Scrub. The diverse forest types serve as good habitat for various faunal
species. Important ungulate species found here include sambar, goral,
barking deer, wild pig, musk deer, serow, tahr and bharal. Tahr and bharal
are found in the higher reaches of Gangotri, Gaumukh and Govind Pashu
Vihar whereas sambar, barking deer, wild pig and goral are seen in the
mixed- broadleaf forests with an under growth of hill bamboo (vern. Ringal)
and adjacent grassy slopes. Musk deer and serow are confined to relatively
undisturbed and inaccessible forest patches of the valley. Some of the
carnivorous species inhabiting these forests include Himalayan black bear,
brown bear, common leopard and red fox. Some of the small mammals
frequently seen are pale weasel (Mustela sibirica), Himalayan yellow throated
marten (Martes flavugula) and flying squirrels (Petaurisia petaurista
albiventer). Pheasants such as monal, kaleej, red jungle fowl and koklas form

the important component of avi-fauna in the area.

2.2.6 The administrative divisions and villages: The villages in district
Uttarkashi are situated along the catchment areas of river Bhagirathi and its
tributaries. The district at present comprises 4 tehsils and 6 community
development blocks. It has 3 towns and 686 villages, which are distributed
under different blocks viz., Mori, Purola, Naugaon, Dunda, Chinyalisaur and
Bhatwari. Bhatwari block was selected for the intensive study as it has
maximum variation of altitude, aspect and moderate pressure. This block has
94 villages (including 2 abandoned ones). For the present study (two ISS)
eight inhabited villages were selected. The total area of block Bhatwari is
about 249 km? with a population of 42,078. Few villages e.g., Baghori, Harsil,
Mukhba and Dharali of this block follow winter migration to villages such as
Dunda, Nakori, Gangori, Netala, Lata and Saura. Besides local villagers,

19



seasonal transhumants such as Gujars and Gaddis from neighbouring
districts of Dehradun, Haridwar and some parts of Himachal Pradesh, also
visit the alpine zones of the study area during summer season. People
inhabiting the area seasonally or permanently, differ in their lifestyle and land-

use practices.

2.2.7 Landuse: Of the total 8016 km? of land in district Uttarkashi, about
2050km? lies in Bhagirathi valley (AOI). As much as 88% of total area, is
administered by the Uttaranchal (erstwhile Uttar Pradesh) forest department
and area under habitation and agriculture is comparatively low. The
distribution of area under major land-use classes in district Uttarkashi are
shown in Figure-2.7. Major land-use practices in the district are related to

forests, agriculture, horticulture, animal husbandry and tourism.

Figure-2.7: Area under different
land-use in Uttarkashi
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Forests: The forests of Bhagirathi Catchment lie in the Uttarkashi
Forest Division. The division has two subdivisions, five ranges and 39 beats.
The total area under the division is 4,633.73 km2. Out of the total area
managed by forest department, ca. 49.9% is covered with snow, 16.67% is
under alpine vegetation while 7.65% is rocky, 0.86% is open, and rest
(24.92%) is covered by forests. The forests of ISS selected for the present
study lie in Taknaur and Mukhem range having ca 3,731.87 km?2 and 232 km?2

areas respectively. The lower valleys are dominated by chirpine (Pinus
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roxburghii) covering an area of 405.68 km2. The timberline is formed by
Kharsu oak (Quercus semecarpifolia) covering 144.71 km?. The largest area
falls under alpine pastures 798.34 km?. These forests support fuel, fodder,
leaf-litter and NTFP needs of the local as well as transhumant communities.
Over exploitation of forest resources especially in the vicinity of habitations,
have converted rich broadleaf forests into degraded lands with abundance of
scrubs. Presence of Chaks (agricultural land amidst the forest) has also
increased the pressures on surrounding forests. A total of 325 chaks covering
an area of 98.71 km? are found in these forests. During the summer season,
livestock herds are housed in temporary huts called Chhans in the subalpine
and alpine meadows locally known as Kharaks (meadows where local people
construct their Chhans). However, forests, which are relatively inaccessible

and away from the habitation, are relatively intact.

Agriculture: The upper catchment of river Bhagirathi has rugged terrain
and the land is poor in fertility due to large content of outcrops of rocks and
boulders, yet the majority of the population (>80%) has agriculture as their
main occupation. Net sown area in Uttarkashi is 316.34 km® whereas net
irrigated' area is just 43.28 km? (Anonymous 1994). This shows that most of
the agriculture is rain-fed. Most of the agricultural fields are terraced but for
crops such as potato and amaranth generally fields on the steep slopes are
preferred. Land Settlement of 1963-64, classified the cultivated land into five
groups depending upon the irrigation, altitude and slope (Anonymous 1970).
These classes are: Irrigated land (Talaon), Unirrigated and fertile land
(Upraon 1), Unirrigated terraced land (Upraon Il), Marginal land with low
productivity (/jran) and forested land on steeper slopes where tiling and
terracing is not possible (Katil). Though Katil farming is banned after the
development of forest policy, it is still practiced in some parts of the study
area. Villagers harvest both rabi (wheat and barley) and kharif (paddy, potato,
kidney bean and small millets) crops. Potato is exported from the-district while *

LFS25 Y

Animal Husbandry: In most of the villages, except those inhabited by Jadhs, [1’ ,,25‘

pig

wheat and rice are imported.

animal husbandry is the supplementary source of income. Usually the animals
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are kept for supplementing agricultural needs. The hill cattle are usually small
in size, active and surefooted. The production of milk per milch animal is very
low. Efforts are under way for introducing high yielding strain. Total livestock
population in district Uttarkashi is 344,213 of which, 15.23% is in block
Bhatwari. Sheep rearing and production of wool forms the primary source of
income for tribal villages. Most of the wool products such as shawls, blankets,
carpets and jackets are manufactured by them and sold in the local market.
Average wool production in the district is estimated to be 200 tons (Bhat 1997,
Johri & Prasad 1985).

Orchards: The district has an ideal climate for the plantation and
growth of orchards but the farmers prefer to grow food and cash crops. Of the
total geographic area just 0.94% is under orchards. At few villages such as
Harsil, Dharali, Mukhba and Baghori the apple orchards are well maintained
and form a gdod source of income. Few orchards, which were set up at village
Raithal, Barsu and Syaba have now been abandoned due to the inclination of
villagers towards less time and labour requiring cash crops such as potato

and soyabean.

Tourism: The area is an important center for both pilgrimége and
nature tourism. Ancient Hindu shrines of Gangotri;, Gaumukh and Uttarkashi,
attract large number of pilgrims from different parts of India since very early
times. Earlier, the route to these shrines was perilous. The number of tourists
increased manifold as the access became easy with the construction of roads
in 1962. Annually over 70,000-80,000 people visit Uttarkashi. Since last few
years nature tourism, which includes mountaineering, trekking, skiing and
expeditions, has come up as an important activity in the wilderness areas of
the valley. Nature trails to Har ki Dun, Dodital, Tapovan, Gaumukh, Kheratal,
Dayara Bugyal, Kush Kalyan, Belak khal and Nachiketa Taal are visited by a
large number of trekkers from all over the world. Local people have indirectly
benefited from the growing tourist industry. They work as guide and porters to
trekking parties. Though halting or resting-places called Chattis or Chhans all
along the pilgrim routes to Gangotri, Gaumukh and Buda Kedar are present

since ancient time, construction of concrete hotels and lodges has increased
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recently. Many Chhans at Belak Khal en-route to Gangotri - Kedarnath are
some of the oldest and better known ones. With increased influx of tourists
and unmanaged development of tourism in the area, pressure on the
surrounding forests is on the rise, which would certainly affect the ecology of

these fragile mountain ranges.
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CHAPTER 3

General Methods
3.1 Background

Recognizing the ecological imporiance of forest formations in the study area
in terms of their intrinsic values as life support system for the local people and
as repository of regional biodiversity, this study aimed at assessing the
anthropogenic pressures on these forests and sustainability of current
landuse practices. The questions of sustainability and carrying capacity of
ecosystem are complex and can be addressed only with multi-disciplinary
approach. The present study was complimented by another parallel study on
the structure and composition of forest ecosystem in the upper catchment of
Bhagirathi river (Uniyal 2001). Both the study components aimed at assessing
the overall conservation status of the forests in the area. The general
methodology adopted for the present study is shown in Figure 3.1. In order to
address various questions pertaining to this study both the primary and
secondary data were required. Primary information was gathered through field
work and secondary using satellite data of different time periods and records
of various departments for relevant information. The data collected from two
sources were then analyzed to determine various trends and pattems. The
extensive field survey of Bhagirathi valley was carried out in July 1996 and the
work in two Intensive Study Sites (ISS) was initiated in October 1995.
Fieldwork in the first intensive study site i.e. Duggada watershed was carried
out during October 1996-February 1998 and in the other ISS, Bhatwari
watershed during the period March 1998-July 1999.

3.2 Selection of Intensive Study Sites (ISS)

For extensive survey of the Bhagirathi valley, 20% of the villages were
selected randomly. Structured questionnaires (Clarke 1986, Patton 1987)
were used to gather information on parameters such as socio-economics,
landholding, land-use pattemn and forest resource use of the locals (appendix
3.1). Based on the analysis of the information gathered from the extensive
Surveys, two watersheds viz., Dugadda and Bhatwari, being representative of
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the upper catchment in terms of altitude, aspect, landuse, lifestyle, forest

types and socio-economics were selected as ISS.

3.3 Study Of Resource Use Pattern

3.3.1 Questionnaire surveys: A door to door questionnaire survey (Appendix-
3.2) of all the villages (n=6) in both the ISS was carried out to know
heterogeneity in population, land use, landholding and forest resource use
within and among the villages. Based on the information collected,
households in each village were stratified into highly dependent, moderately
dependent and least dependent strata (Ravindranath and Premnath 1997).
Criteria of stratification were as follows: number of family members > 6,
number of livestock units > 6, number of settlements > 2, Primary occupation
i.e. agriculture'. Based on the number of criteria being fulfilled, the households
were stratified as highly dependent (if > 3 criterion are fulfilled), moderately
dependent (if two of the criterion are fulfilled) and least dependant (if < 2
criteria are fulfilled). In each strata 15% of the households were selected
randomly from each village for monthly monitoring and quantification of the
resource use (chapter-4). A different questionnaire (Appendix—3.3) was
designed to collect information on the lifestyle and resource use patten of
different transhurhéht communities visiting Bhagirathi valley during summer
s-eéson (chapter -5).

Besides, tourists, trekkers and pilgrims were also interviewed using
structured questionnaires in two seasons of peak tourist influx for three years
(appendix-3.4). For them questionnaires were framed to elicit information
regarding their behaviour, lifestyle and resource use during their stay in the
area. A total of six hundred questionnaires were distributed to the tourists. In-
depth interviews of local trekking agencies and hotel owners were also
undertaken (chapter-7).

3.3.2 Observation techniques: Observation points on the village to forest
routes were selected. Long day observation at each route was undertaken
twice per month in each village following Patton (1987). At these points,

resources extracted by villagers from the surrounding forests were observed. °
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Number of individuals collecting biomass, type and quantity of the biomass
collected, species composition, distance covered and time taken to collect

were recorded (chapter-4).

3.3.3 Pressure assessment: For the assessment of anthropogenic pressures
on surrounding forests, permanent plots were marked. Based on altitude, the
area was stratified into three zones viz.,, 1700-2200m (Zone I), 2200-2700m
(Zone II) and >2700m (Zone lll). In each zone three trails (3 kms each) viz
highly disturbed, moderately disturbed and least disturbed were identified
based on disturbance indices such as distance from village, cut/lopped signs,
cattle signs and presence of weedy species. In each trail, alternate belt
transects of 30x5m were marked perpendicular to the trail after every 150m. A
total of twenty belt transects were marked in each trail. All the trees in each
belt and their number, species were mapped in a graph. Girth of trees at
breast height (GBH >1.5m) and lopping/cut signs were recorded following
Sale & Berkmuller (1988). These permanent belt transects were then
monitored monthly for new signs of cutting/lopping, use by livestock, indirect
evidences such as pellets and scat of wild animals etc (chapter-6 and 8).

For quantifying 'a\)ailability of grass, herb and agricuitural by-products
as fodder, ten plots of 1x1m (Ravindranath & Premnath 1897) were laid
randomly in each landuse type viz., cropland, unculturable wasieland, chirpine
forest and mixed-oak forest in three seasons ‘i.e. summer (mid March-mid
June), rainy (mid-June- September) and winter (October-mid March).

For assessing impacts of tourists in Gangotri, circular plots of 10m
radius (n=4) were laid at an interval of 250m distance in the two trails (1 km
each) selected on either side of the river. In these plots, tree species, their
number and girth at breast height (GBH >1.5m) and lopping/cutting signs
were recorded. Non-biodegradable garbage lying inside these plots were also
sorted and weighed using spring balance (chapter-7).

3.4 Secondary Source

3.4.1 Records and Publications: Information on location and area was
obtained from SOI toposheets. Data on past human and livestock population,
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land-use, rainfall and village maps were collected from secondary sources
such as, Block Development Office, Tehsil and village revenue offices in block
Bhatwari. District Statistical Office (DSO) and District Magistrate (DM) offices
were visited to elicit information on the settlement of district Uttarkashi and its
development. Information on the number of transhumant communities visiting
district Uttarkashi, cases of wildlife-human conflicts, forest working plans and
block maps were gathered from Divisional Forest Office at Kotbangla,
Uttarkashi. Data on tourist influx were elicited from the records of Regional
Tourist Office at Uttarkashi.

3.4.2 Remote Sensing technique: Remote Sensing (RS) coupled with
Geographic Information System (GIS) was used as a tool to map different
land-cover categories in the Bhagirathi Valley and detect changes in different
land-cover over space and time (chapter-9). Spatial database on land-use,
drainage, altitude, aspect and slope was generated in the GIS after digitizing
land-use, streams and contours from Survey of India toposheets (SOI). From
the digitized contours (at 100m interval) Digital Elevation Model (DEM) was
generated which was further used to extract slope and aspect map. Digital
data (IRS LISS-Il and LISS- Ill) of different time periods viz., 1988, 1995 and
1998 were acquired from National Remote Sensing Agency (NRSA). The déta
were processed using digital image processing software ERDAS IMAGINE
ver. 8.3. and final classified maps were generated. These maps cf different
time periods were overlaid in GIS software ARC/VIEW ver. 3.1 to analyze

changes in different land-cover classes.

3.5 Analyses
Information collected from field and secondary sources was put to simple
statistical analyses such as mean and standard errors. Spatial and temporal

differences in resource use were examined. Differences in resource use
between different socio-economic classes were also analyzed. Density and
basal area of the woody species was calculated following Misra (1968).
Indirect evidences were used as an index of wild animals and the
relative abundance of wild animals was calculated using formula D=N/A;
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where ‘N’ is the number of pellet groups or scat counted and ‘A’ is the area of
belt transects (Rodgers 1991).

Classified land-cover maps were correlated with the topographical
features such as altitude, aspect and slope in ARC/VIEW ver. 3.1 to
determine area of different land-cover classes in different altitudes, aspects
and slopes. Changes in different land-cover classes were also correlated with
the above mentioned topographical features (ESRI 1996 and 1998). For
testing the significance of results statistical tests such as Kruskal Wallis one
way and two way ANOVA (Analysis of Variance), t-test, Pearsons Correlation
Coefficient and Regression (Zar 1984) were applied using computer software
Analysis Tool Pack in Microsoft Excel. Details of the analyses are given in

each chapters 4 to 8.
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CHAPTER-4

Patterns of Biomass Utilization by Local People




-CHAPTER-4
Patterns of Biomass Utilization by the Local People

4.1 Introduction

Biomass, in its various forms, represents one of the truly renewable resources
upon which the planet can and must build in order to ensure a sustainable
future. There is an urgent need for the development of- more efficient
management systems, in order to increase the productivity and ensure the
sustainability of resource harvesting (Ravindranath and Premnath 1997).
Plant biomass accounts for about 15% cf the world energy use and 38% of
this energy is consumed in developing countries (Singh and Singh 1999). It is
an important source of food and firewood for human beings, fodder for
livestock, timber for housing and fumniture and many other products needed
for existence of man and animals. Forests, the chief reservoirs of biomass,
constitute nearly 44% of the geographical area in Uttaranchal (FSI 1997).
Although, the share of biomass in national total primary energy use is low
(86% of the total), yet it is the most important source in rural areas (Monga &
Ramana 1992). A variation in the type and extent of biomass use is found in
accordance with agro-climatic zones because its use is likely to be
determined by the local climate and vegetation type (Ravindranath and Hall
1995). Ecological conditions of an area affect the socio-economics of the
people and their lifestyle, which consequently determine the demand for forest
biomass (Veena 1988) and this ultimately defines the level of pressure on
surrouhding forests. Excessive pressures then lead to degradation of forests
and scarcity of basic resources for fuelwood and fodder (Eckholm et al. 1984).
For the conservation of the natural resources, an understanding of the region
specific needs, socio-economics of the local people and patterns of biomass
utilization has been emphasized (Moss and Morgan 1981). Collection of
baseline information on the forest resource utilization is also important for
long-term monitoring and efficient land use management. This chapter deals
with the patterns of biomass (fuelwood, fodder and bamboo) utilization by the
local people vis-a-vis their socio-economic conditions in the upper catchment

of river Bhagirathi. The specific objectives were:
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e To study the socio-economic structure and patterns of resource use
among different dependency groups

« To study the seasonal variation in resource extraction and consumption by
the local people

e To assess the variation in resource use due to various land use practices

4.2 Methods

4.2.1. Field Methods: Information available from the published literature and
unpublished records of district headquarters at Uttarkashi revealed that Block
Bhatwari covers major portion of the upper catchment of river Bhagirathi.
Villages of this block lie in two pattis (village circles) viz., Taknore and Naald
Kathur with a total of 30 and 16 villages respectively in the upper valley. The
forests surrounding these villages fall under Taknore and Mukhem ranges of
Uttarkashi Forest Division. For an extensive survey, 30% villages from each
Patti were selected randomly representing a total of 20% villages (n=18) in
block Bhatwari. In the extensive survey information at village level was elicited
using village profiles (Appendix-3.1). Based on this information, two Intensive
Study Sites (ISS) were selected for the detailed sampling. Stratified random
sampling was used to select the households within each ISS. In the randomly
selected households in each category monthly monitoring was done using
structured  questionnaires  (Appendix- 3.2) and conducting direct
measurements. Although use of structured questionnaire is a systematic and
standardized approach (Clarke 1986) that makes quantitative measurements
possible, its limitation is that it restricts the range of possible answers. This
limitation was overcome by leaving the questionnaire open ended to include
any other information not incorporated in the standardized format. The
selected households were monitored for the forest resource use especially
fuel wood, leaf-fodder, grass fodder and bamboo thrice in a month. Three
days were chosen randomly. Displacement method (Ravindranath &
Premnath 1997) was used to measure the quahtity of fuel wood and fodder
consumed in the households. In this method the individual who cooks for the
household or looks after the livestock was requested to set aside an indicative
quantities of fuel or fodder to be consumed in a day. The weight (in kg),
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species, circumference at base (CAB), length of the wood (size class) etc.
were recorded in the data sheet. Fuel/ fodder from the weighed oundle was
used for the whole day. Early next morning, the remaining fuel wood/ fodder
from the bundle was weighed and the values were recorded. In case of
livestock, the time period (in hours) of grazing in a day was recorded if the
animal was not stall fed during day.

The Kharaks or cattle camps (sub-alpine and alpine meadows where
temporary huts of locals are present) that are used mainly by the villagers
from mid -May to mid -September were surveyed during summer of 1997 and
1998. It was found that the pattern of resource use was homogeneous in all
the cattle camps. Of twelve (12) cattle camps, six (6) were selected for the
intensive quantification. The selection of cattle camps was based on
accessibility from the base camp and logistic facilities. In each cattle camp,
20% of Chhans (temporary huts) were selected randomly for monitoring use
of forest resources such as fuel wood and leaf-fodder. These temporary huts
were visited monthly. Like permanent settlements, here too, the displacement
method was used for quantification of fuel-wood and leaf-fodder.

In addition Observation Points (OPs) on the village to forest routes
were selected in each village for recording the extraction of forest products
and forest related activities of the villagers. The OPs were selected on two
routes in each village. Long day observation from early moming to late
evenings was undertaken twice per month per route. Information on number
of individuals going to and coming from forest, type of head load, species
composition, distance covered and time taken to collect a typical load was
noted and resource collected was quantified using a Dial balance.
Observation technique helps to crosscheck the information collected through
interviews. Integration of observation data with questionriaire surveys gives
more reliable information (Clarke 1986, Fox 1984).

Besides primary data collection, information from Village Revenue
Officer, Tehsil Office, Block Development Office, Veterinary hospital, District
Statistical Office, Office of the District Magistrate and Divisional Forest Office
was also recorded. Information on village land use, population trends, area
under different crops (Jinswar) and major developmental programs in the
block was collected.
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It took about three months to take people into confidence for household's
survey and monitoring. Initially, people were non-cooperative but later
provided all the necessary help. Due to accessibility problems, more interior
villages could not be surveyed. The information collected from various
secondary sources was inconsistent and made analyses difficult and time
consuming. Some gaps also existed on account of destruction of old records

at the time of earthquake in October 1991.

4.2.2 Analyses: Data collected from the field were sorted and grouped in
tabular forms. Information in primary tables was later fed to computer program
Microsoft Excel at the Wildlife Institute of India (WIl). Bray and Curtis (1957)
Polar-Ordination method was used to assess similarity between extensively
surveyed villages. To assess variation in resource use between villages,
socio-economic groups and seasons, statistical tests such as t-Test and
Analysis of Variance (ANOVA) (Zar 1984), were applied using computer
program Analysis Tool Pack. Livestock number was converted to units
following Singh and Singh (1988) as, 1 sheep= 1 livestock unit (L.U), 1 goat=
1.5 L.U, 1 cow/ox/mule= 4 L.U and 1 buffalo=6 L.U. Grazing pressure was
calculated as a ratio of livestock units to total land (L.U/Total.land). Cropping
Intensity Index (CIl), which is a measure of use of agricultural land, was
calculated as a ratio of agriculture land harvested to total agricultural land.

4.3 Results

4.3.1 General profile of villages of upper catchment of river Bhagirathi: A
general profile of extensively surveyed villages is given in Table-4.1, which
shows that most of the villages were spread between an altitudinal gradient of
- 1700-2800m. The villages were surrounded by different types of forests such
as Chir Pine (Pinus roxburghii) at the lower elevations to Deodar-Murand
(Cedrus deodara- Abies pindrow) at higher altitudes. Distance to nearest
* forest varies from <0.5 Km to 5km whereas distance to nearest motor road
varies from <0.5 Km to 8 Km. Almost all villages perform one or the other form
of migration and primary occupation in all villages except Baghori was
agriculture related. Population of the villages varied from 200-1800 and
average population was 579.11+ 107.65. Trends of the population since past
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Table-4.1: A profile of villages surveyed extensively

Village Village circle  Altitude  Distance to forest Forest Distance to road Population  Occupation Migration Tourists
(m) (Km) type (Km) (number)

Dharali Taknore 2800 1.5 D-K <0.5 700 Agriculture ™ v
Mukhba Taknore 2954 . 1.0 D-K 2.0 1500 Agriculture ™ DV
Harsil Taknore 2487 0.5 D-K <0.5 200 Agriculture ™ \%
Baghori Taknore 2487 1.0 D-K 25 1700 Wool trade ™ DV
Purali Taknore 2727 1.0 D-K 3.0 200 Agriculture NT DV
Juspur Taknore 2900 3.5 D-K 0.5 175 Agriculture TM & NT DV
Jhala Taknore 2575 5.0 D-K 2.5 275 Agriculture NT DV
Sukhi Taknore 2945 1.5 D-K-T <0.5 475 Agriculture NT DV
Saalang  NaaldKathur 2100 1.5 MO 4.0 350 Agriculture NT DV
Malla Taknore 1700 3.0 P-MO. 0.5 600 Agriculture NO DV
Bhatwari Taknore 1550 3.0 P-MO <0.5 1280 Agriculture NO DV
Dwari Taknore 2400 2.5 MO 3.0 450 Agriculture " NT DV
Raithal* Taknore 2400 1.5 MO <0.5 684 Agriculture NT Vv
Barsu* Taknore 2400 0.5 MO <0.5 340 Agriculture NT \"
Saura™ NaaldKathur 1700 <0.5 P-MO 2.0 580 Agriculture NT \"
Saari* NaaldKathur 2000 0.5 MO 3.5 390 Agriculture NT DV
Saalu* NaaldKathur 1900 0.5 MO 4.0 200 Agriculture NT DV
Syaba* NaaldKathur 2300 <0.5 MO 8.0 325 Agriculture NT DV

D-K: Deodar-Kail, D-K-T: Deodar-Kail-Thunaer, MO: Mixed Oak, P-MO: Pine-Mixed Oak, TM: Transmigration, NT: Nuclear Transhumance, V: visit, DV: Don't Visit,
* villages selected for intensive study




few decades shows that population in block Bhatwari has almost doubied
since 1961 (Figure-4.1). Polar ordination results showed that most of the
villagers were similar (similarity >40%) in respect of altitude, population,
occupation and forest types. Six villages i.e. four from North facing slopes with
an altitudinal gradient of 1700-3600m in Duggada watershed (DWS) and two
from South facing slopes with an altitudinal gradient of 2400-3600m situated
in Bhatwari watershed (BWS) were selected as representatives of the area

after the analysis of extensive survey.

Figure-4.1:Trends of human population in
block Bhatwari
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4.3.2 General Profile of Villages

4.3.2.1 Demography and caste composition: There were four villages viz.,
Saura, Saari, Saalu and Syaba in the DWS and two villages viz., Raithal and
Barsu in BWS. Of the total 229 families in DWS, about 160 were migratory. In
BWS, village Raithal with 123 families was a large village whereas village
Barsu had 60 families. All families follow summer migration to alpine
meadows. A general profile of the villages prepared after door to door survey
(Table-4.2) revealed that the villages in DWS had a total population of 1495.
Average family size was 6.11% 0.04 (n=229) with a male to female ratio of
1:1.16. Of the total population 27.42% was literate (excluding children less
than 4 years). On the other hand villages in BWS had a total population of
1030. Average family size was 7.55+ 0.2 (n=183) with a male to female ratio

of 1:1.12. Here 35.33% of total population was literate. Due to the presence of

one primary and one junior school and availability of motor road in villages of




BWS, number of literate persons was higher compared to DWS. In DWS

majority of literate persons were in village Saura (nearest to school and road

head). Average level of education was upto primary (class V).

In DWS, more than 60% of the population belonged to Rajputs, just two

families of Nepali labourers were found in village Syaba. No tribal population

was found in these villages. In BWS, more than 90% of the population

belonged to Rajputs in village Barsu and rest were Nepali labourers migrated

from outside whereas in village Raithal more than 50% families were of

Rajputs followed by Schedule castes (36.59%).

Table-4.2: A general profile of the six villages

BWsS*

Parameter Saura Saari Saalu Syaba Raithal* Barsu*
Altitude (in m) 1700 2100 2000 2300 2400 2400
Dist. from road 2 3.5 4 8 <0.5 <0.5
(km)
School o] p p p P P
Hospital p A A A P A
Vet. Hospital P A A A A A
Post Office p A A A P A
Electricity P P P A P P
Dist. from forest <0.5 0.5 0.5 <0.5 1.5 0.5
(km)
Middle 4 13 14 21 41 15
settlement
Upper 0 27 17 28 10 6
settlement
Migratory 0.5 12 15 9 8 6
distance (km)
# of households 69 65 30 65 123 60
Population 580 390 200 325 684 346
(total)
Adult male 219(37.76) 144(36.9  76(38) 150(46.2) 305 (44.6) 156 (45.1)

2)
Adult female 221(38.10) 126(32.3) 59(29.5) 100(30.8) 275(40.2) 137 (39.6)
Young male 84(14.48) 80(20.5) 28(14.0) 53(16.31) 52 (7.6) 29 (8.4)
Young female 56(9.66)  40(10.3) 37(18.5) 22(6.77) 52 (7.6) 24 (6.9)
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“Literate 162(27.9)  79(20.3) 79(39.5) 90(27.7) 226 (33.04) 138 (39.88)
Education P 7t gh 5th g 7th
(mean)

Occupation

Ag.+DW 51 57 28 60 99 47

Ag.+S 8 6 2 2 19 7

Ag.+ Ots. 10 2 0 3 5 6

Livestock 484 610 431 463 1453 980

holding - .

Caste

Rajputs 54(78.3) 42(64.6) 30(100) 53(81.5) 68 (55.28) 56 (93.3)

Brahmins 6(8.70) 2(3.18)  0(0.00) 0(0.00) 10 (8.13) 0

S. Castes 9(13.04)  21(32.3) 0(0.00) 10(15.4) 45 (36.59) 0

S. tribes 0(0.00) 0(0.00)  0(0.00)  0(0.00) 0 0

Nepali 0(0.00) 0(0.00) 0(0.00) 2(3.2) 0 4 (6.67)

Fuel Use

LPG 8(11.6) 1(1.54) 1(3.33) 0(0.00) 51 (41.46) 13 (21.67)

Kerosene 0(0.00) 0(0.00) 0(0.00) 0(0.00) 3 (2.44) 0

Firewood 69(100) 65(100)  30(100) 65(1100) 123 (100) 60 (100)

Electricity 0(0.00) 0(0.00)  0(0.00) 0(0.00) 0 0

Income (Rs)

H.hold/annum 7497.1 6693.85 5240 6475.4 13915.69 19592.9

Capita/annum 1249. 1115.64  873.33 1079.23 1739.46 2798.9

Landholding 133.76 483.663 180.274 190.115 372.663 145.844
_(ha)

Values in parenthesis represent percentage, P=present, A= absent, A+ Dw= agriculture and daily wages, Ag.+S=
agriculture+ service, agriculture + ots.= agriculture and business or others.
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4.3.2.2 Landuse and landholding distribution: Distribution of land under

different landuses in the study villages is shown in Figures-4.2 and 4.3.

Figure-4.2: Distribution of area
under different land use in DWS
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Figure-4.3: Distribution of area under

different land-use in BWS
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Of the total 987.812 ha of land holding in all four villages of DWS, (Table-4.3),
village Saari had a maximum land holding size of 483.663 ha and village
Saura had a minimum land holding size of 133.76 ha. Of the total land,
29.32% was cultivated for different crops and about 47% land remained as
wasteland. Of the total cultivable land, only 3.5% was irrigated (in village
Saura). In BWS, of the total 518.507ha of land, (T able-4.3) village Raithal
had 71.9% of the landholding. Irrigated land occupied 15.15% of the total land
and about 30.67% of the land remained as wasteland.
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Table-4.3: Area (ha) under different land-use in villages of 1SS
Land-use Saura Saari Saalu Syaba Raithal Barsu

Irrigated land 10.138 0 0 0 80.375 0

Unirrigated land 10.028 138.466 48.362 82.598 109.651 33.787

Habitation 2.601 2.489 2.444 3.056 5.854 0.72
Common land 1.22 76.358 3.206 3.112 NA NA
Wasteland 69.672 179.486  121.378 97.13 107.902 51.137
Pastureland 40.101 86.864 4.884 4.219 51.023 45.2
Horticultural land 0 0 0 0 17.858 15
Total 133.76 483.663  180.274 190.115 372.663 145.844

* Source:village revenue office

Most of the families (n=229) fall under landholding strata of marginal farmers
(0.88+ 0.3 ha) in villages of DWS (Table-4.4). Only one family in village Saari
had landholding of more than 4 ha. In BWS, most of the families (n=123) in
village Raithal fall under the category of small farmers (1.46 + 0.69 ha)

whereas in village Barsu most of the families (n=60) were marginal (0.67+

0.58ha).
Table-4.4: Land holding distribution in villages of ISS
Landholding Area Saura Saari Saalu Syaba Raithal Barsu
Strata (ha)
Landless None 0 (0) 0(0) 4(13.3) 10(15.9) 0(0) 0 (0)
Marginal 0-1 33 32(49.2) 20(66.7) 49(75.4) 41(33.3) 48 (80)
(47.83)
Small 1-2 27 4 (6.2) 5(16.7) 3(46) 65(47.2) 8(13.3)
(89.13)
Medium 2-4 9(13.04) 28 (43.1) 1(3.3) 3(4.6) 23(18.7) 4(6.67)
Large >4 0 (0) 1(1.5) 0 (0) 0(0) 1(0.8) 0

Values in parenthesis represent percentage, Land holding strata are used following State Planning Institute, U.P.
criteria

Primary occupation of the people was based on agriculture activity
(85.59%) The average per capita annual income ranges between Rs. 873.33
to Rs. 1249.52. About 6% families in villages Raithal and Barsu had hotels or
shops at villages or block headquarter Bhatwari. No discrimination of
occupation based on castes was found.
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4.3.2.3 Cropping pattern: Cropping pattern differed with season. However,
altitude didn't have much influence on cropping pattern. In kharif season
(April-November) irrigated land at Saura in DWS and Raithal in BWS was
occupied for paddy cultivation whereas in rain-fed agricultural land mixed
crops of potato, millets, cucumber, paddy, pulses and oilseeds were sown. In
32.86 ha of land apple orchards were present in villages of BWS. In Rabi
season (November-April) maximum area under both irrigated and unirrigated

land was under cultivation of wheat (Table-4.5 and 4.6).

Table-4.5: Area under different crops in the villages of DWS (1996)

Village Kharif Rabi
Saura Crop Area ( ha) Crop Area ( ha)
Paddy (IR) . 10.514 Wheat (IR) 7.965
Paddy (UIR) 13.51 Wheat (UIR) 14.425
Soyabean 3.14 Oat (IR) 0.479
Barnyard millet 2.525 Oat (UIR) 0.008
Black gram 1.985 Pea 0.086
Horse gram 2.805 Lentil (UIR) 1.126
Other Pulses 2.005 Potato (IR) 0.264
Sesame 1.125 Potato (UIR) 0.133
Capsicum 0.31 Other Veg. 0.183
Finger millet 0.435 Mustard (IR) 2.07
Amaranth 0.33 Mustard (UIR) 0.847
Total 38.684 . 27.586
Saari Amaranth 39.66 Wheat 42.623
Paddy 30.279 Mustard 1.079
Potato 2.135 Garlic 0.146
Kidney bean 1.224 Spinach 0.017
Sesame 0.147 Lentil 0.117
Cucumber 0.759 Coriander 0.027
Soyabean 0.397 Oat 0.577
Maize 0.25
Capsicum 0.33
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Finger millet 0.293
Total 75.474 44.586
Saalu Amaranth 11.454 Wheat 20.099
Potato 1.327 Oat 0.446
Paddy 17.639 Mustard 1.288
Soyabean 3.617 Spinach 0.249
Kidney bean 7.611 Coriander 0.129
Sesame 1.776 Pea 0.019
Horse gram 3.2
Black soyabean 1.567
Black gram 0.471
Total 48.662 22.23
Syaba Paddy 21.169 Wheat 31.8
Finger millet 1.912 Oat 0.461
Amaranth 25.757 Mustard 2.795
Kidney bean 4.034 Other vegetable. 0.153
Horse gram 0.267
Potato 10.998
Capsicum 0.082
Soyabean 1.2
Sesame 0.73
Total 66.15 35.209

IR: Irrigated, UIR: Unirrigated *Source: Village Revenue Office

Table-4.6: Area under different crops in the villages of BWS (1997)

Village Rabi
Crop Area (in ha) Crop Area (in ha)
Raithal Paddy (IR) 27.425 Wheat (IR) 11.671
Paddy(UIR) 1.78 Wheat(UIR) 50.328
Maize 0.18 Oat (UIR) 0.368
Finger millet 5 Mustard 1.419
Horse gram 0.2 Other vegetable 0.126
Other cereals 11.2
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Other pulses 0.902
Soyabean 28.908
Potato 88.55
Other vegetable 18.2
Apple 8
Kidney bean 2.09
Total 192.435 83.913
Barsu Maize 0.078 Wheat(UIR) 21.997
Amaranth 2.421 Oat (UIR) 0.026
Pulses 0.954 Onion 0.045
Potato 29.883 Other vegetable 2117
Soybean 7.583 Oilseeds 2.122
Kidney bean 2.87
Other vegetable 0.532
Total 44.321 26.307

IR: Irrigated, UIR: Unirrigated *Source: village revenue office

Crop rotation is followed in all villages (Figure-4.4). In this practice, potato

fields remain fallow for six months.

Figure-4.4: Crop rotation in the study villages

Agricultural Land
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Oct.-Nov. Harvest of Potato Harvest of Kidney bean & Paddy
Nov.-Dec. Wh!at + Mustard Fallow for six months
Apr.-May. Harvest of wheat Potat* cultivation
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In the recent years there has been an increase in area under cash crops such
as potato, soyabean, cucumber, kidney bean and amaranth. Of the two
watersheds, BWS had more area under potato and soyabean cultivation
probably due to southemn warm slopes having good productivity. Also, the
easy availability because of motor road tumed people more towards these
market-orientéd crops. Interviews with the villagers revealed that cultivation of
crops viz., kidney bean, soyabean and cucumber as cash crops has been
initiated in the study area very recently. Earlier, area under potato was also
low. Area under cultivation of amaranth, once a major food crop of the locals,
has also reduced. Some villagers still grow it to eam liquid cash.

Cropping Intensity Index (Cll) calculated at both the watersheds
revealed that in most of the villages cropping intensity was around 1.
Comparative account of Cll of recent and past shows an increase in the
cropping intensity of kharif season, which is the season to grow cash crops
(Figure-4.5).

Figure-4.5:Cropping intensity at
villages of 1SS
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It was also found that an average of eight new fields (these fields are locally

called as dogaddas) of ca. 670+145.49 m? (T able-4.7.a) were prepared in
DWS between October 1996 and February 1998. In BWS an average of 9.5
fields of ca.2200 m? (Table-4.7.b) were prepared between March1998 and
July 1999.
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Table-4.7.a : New fields (doggadas) in DWS between Oct.1996 - Feb. 1958

Village # of Fields Area of field (m?) Original landuse
Saura 5 260 + 87.18 SL, WL, RS
Saari 10 940 + 179.01 SL, OF
Saalu 7 700 + 242.02 SL, OF
Syaba 10 780 +21 1.77 SL,OF
Meanz S.D 8 +1.22 670 + 145.48

SL: Scrub land, WL: Waste land, RS: River Side, OF: Oak Forest

Table-4.7.b: New fields (doggadas) in BWS between Mar.1998-Jul.1999

Village # of fields Area of field (m®) Original landuse
Raithal _ 10 40*60 SL, BF, BTF, BOF
Barsu 9 40* 50 MF, SL

SL: Scrubland, BF: Boxwood forest, BTF: Boxwood-Taxus forest, BOF: Buxus-Oak forest, MF: Mixed forest

The original land use of these fields was either scrubland or mixed-oak forest.
In most of the fields either potato or amaranth was sown. No information
about these fields was available in land use records. Also, area under apple
orchards is now under cultivation and hence, most of the orchards are in
ruined state. Analysis of questionnaire also revealed that maximum
production was of potato in each village whereas least was of mustard (Table-
4.8).

Table-4.8: Average production of crops (Q/hh) in villages of ISS

DWS BWS*

Crop Saura Saari Saalu Syaba Raithal* Barsu*
Wheat 4.481 2.241 1.498 1.935 5.13 3.32
Mustard 0.246 0.286 0.324 0.243 0.09 0.094
Paddy 5.12 0.476 0.467 0.589 0.3 0.77
Amaranth 0.013 0.806 1.553 1.477 0.05 0.097
Potato 2.76 11.377 6.05 10.474 25.12 35.18
Kidney bean 1.22 1.184 0.845 1.88 0.45 0.31
Soyabean NA NA NA NA 1.94 6.92
Other 0.463 0.556 0.608 0.64 NA NA

Prior to 1980, approximately 97.33% families (n=401) used to grow
indigenous crops such as amaranth (Amranthus sp.), kodu (Eleusine
coracona), cheena (Panicum miliaceum), phaphra (Fagopyrum lataricum) and
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bhat (Glycine soja) but now just 48.479, (n=111) families cultivate these crops
that too in minor proportion. Besides these crops fruit trees such as walnut
(Juglans regia), apricot (Prunys armeniaca), Mol (Pyrus pashia), apple (Pyrus
malus) were also grown.

4.3.2.4. Livestock holdings: Livestock (n=1988) and (n=2433) in villages of
DWS and BWS respectively, was kept basically for draught power and
manure. Livestock comprised mainly of buffaloes, cows and oxen. Very few
families own mules, horses, sheep and goats (Table-4.9).

Table-4.9: Livestock composition in villages of ISS (1 996-1997)

DWS . BWS*
Livestock Saura Saari Saalu Syaba Raithal* Barsu*
Cow/Oxen 161 235 153 238 520 257 -
Buffaloes 58 94 145 110 234 99
Sheep 105 68 71 0 332 403
Goats 143 203 47 86 305 204
Mule/Horses 10 6 2 9 24 0
Others 7 4 13 18 38 17
Total ' 484 610 431 463 1453 980
Livestock Units 1359 1905 1645 1795 4408 ' 2348

Livestock number was converted into livestock units’ (L.U) that is equal to
6703 L.U in DWS and 6756 L.U in BWS. An average of 1676+ 7.7 L.U and
3377.8+ L.U were found in villages of DWS and BWS respectively. In DWS,
village Saari had maximum livestock units whereas village Saura had
minimum units. In BWS, village Raithal had 65.24% of the total livestock units.
Per capita L.U. varied from 2 in village Saura to 8 in village Saalu whereas in
villages of BWS per capita L.U was 7, which was higher than that of pwsg.
Information regarding the trends in the livestock Population (Figure-4.6) shows
that number of L.U has increased since 1969 in both the watersheds.

AR




Figure-4.6: Trend of livestock population in
villages of ISS
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The composition of livestock has also changed since past three decades.
Earlier sheep and goats (n=1182 L.U in DWS) and (n=3699 L.U in BWS)
comprised majority of livestock and buffaloes (n=235 in DWS and n=462 in
BWS) were less, but now a reverse trend was evident. Earlier mules and
horses were found in village Saari only but now all villages have 2-10 number
of mule or horses (Figure-4.7 and 4.8). The reason for this could be the need
of transporting cash crops to road head for sale.

FigUre-4.7: Livestock composition in
DWS between 1969-1997
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Figure-4.8: Livestock composition in
BWS between 1969-1997
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It was found that percent increase in L.U. since 1969 was maximum in village
Syaba and minimum in village Saari in DWS whereas increase in L.U since
1969 was 3.57% in village Raithal and 2.6% in village Barsu of BWS. Cattle to
land ratio was highest (10:1) in village Saura and least (3:1) in village Saari in
DWS while in BWS it was higher in village Barsu (7:1) compared to Raithal
(4:1). A positive correlation was found between area uncer agricultural land

and livestock holding (Figure-4.9).

Figure-4.9: Correlation between
agricultural land and livestock units
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Agriculture related activities
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Figure-4.10: Seasonal calendar of various activities




4.3.2.5. Seasonal calendar: The seasonal calendar of various activities
éscertained after analysis of questionnaire (Figure-4.10) showed that villagers
were involved in two types of interrelated activities viz., extraction of biomass
from forests and agriculture related activities (Plate-4.1). It was found that
April and May were the busiest months whereas December and January were

comparatively relaxed months (Figure-4.11).

Figure-4.11: Activity calendar of local people
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All families of three villages in DWS except those of village Saura follow a .
seasonal migration to temporary huts in Belak-Jaurai bugyals (sub-alpine &

alpine meadows) with their livestock. In BWS too, villagers migrate to Dayara

bugyal. The availability of fresh grass in meadows and infrequent use of

animals at permanent villages after all the cropping work is over, force local

people (one or two members per family) to migrate to temporary. There were

seven cattle camps and about 20+ 1.04 temporary huts per cattle camp

(Table-4.10) in DWS and five cattle camps and about 14.4 + 2.51 temporary
huts per cattle camp in BWS. Temporary huts were constructed of stones and

roof was made up of wooden logs such as yew (Taxus baccata), fir (Abies
pindrow) and brown oak (Quercus semecarpifolia) thatched by Chrysopogon
gryllus and bamboo (Thamnocalamus spathiflorus).
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Table-4.10: Details of temporary huts in villages of 1SS

"Location Altitude( m) Village # of temporary huts

“Ranthali 3200 Saari 24
Dulgaa 2200 Saari 20
Nilara 2500 Saalu 14
Huriyata 2500 Syaba 21
Jamnia 3200 Syaba 22
Jaurai 3400 Syaba 28
Naali 3400 Saalu 17
Goi 2700 Raithal 16
Naheta 2700 Raithal 15
Chillapariya 3000 Raithal 10
Kanataal 2700 Barsu 15
Dayara 3200 Raithal & Barsu 16

Villagers had to depend on forest for their basic needs of fuelwood, fodder,
leaf-litter and non-timber forest products (NTFP). There was a seasonal
variation in the composition of various resources extracted from the forest and
it was observed that all the families were dependent on fuelwood, it was

extracted through out the year.

4.3.3. Resource Use: Fuelwood and fodder were the primary non-agricultural
product necessary for the livelihood of locals. Besides these, forest resources

such as leaf-litter and bamboo were also collected for supporting agriculture.

4.3.3.1 Fuelwood: Result of questionnaire survey revealed that all families
(100%) in villages of both the watersheds were dependent on fuelwood. About
10% families in DWS and 35% families in BWS had LPG connection. The
reason for higher number in BWS could be the easy access to road to
transport the LPG. Fuelwood was either cut directly from the forest or dead
wood of any kind was collected. Approximately 45% households also used
dried twigs for fuel gathered as by product of leaf fodder.

Fuelwood extraction in villages: Observations at the entry/exit points on
village routes showed that there was a significant difference (K-W 1 Way
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ANOVA, p<0.05) in fuelwood extracted from forest in different seasons in

villages of both the watersheds (Figure-4.12).

Figure-4.12: Extraction of fuelwocd
(1 Way ANOVA, PDWS<O-05, PBWS<O-OO1)
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There was no extraction of fuelwood during rain season in villages. Number
of people collecting fuelwood varied with season. About 13.25+0.95, (n=96)
persons per day were seen collecting fuelwood in winters whereas in
summers 5+ 0.71, (n=48) people were seen collecting fuelwood per day in
DWS. People travelled for a distance of 3-4 km in both seasons to collect
fuelwood. Depending on the distance to nearest forest, distance traversed by
the people also varied (Table-4.11). In villages of BWS about 6.09+3.27
(n=12) persons per day were seen collecting fuelwood in summers and about
4.6+ 4.7 (n=24) in winters. Distance covered to gather fuelwood also varied
with seasons (Table-4.11). Mostly, females (80%) Awere seen collecting
headloads of fuelwood. Approximately 3-5hours per day were spent in the
forest to collect fuelwood. 'i'he time spent also varied with distance to nearest
forest. It was 1-2 hours in villages Syaba, Saalu and Barsu and about 4-6

hours in village Saura and Raithal.
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Table-4.11: Extraction of fuelwood in villages of 1SS

Village Summer Winter
kg/head/day # of Distance  kg/head/day # of Distance
people  covered people covered
(km) (in km)
Saura 40+2.37 6+3.94  4.33:04  3858:12.2 12.37+7.3 3.42¢1.19
DWS
ne=24, Saari 23.56+ 11.4 58+1.9 4.11x1.31 31.34+8.4 16.25+3.9  3.98+1.05
nw=48
Saalu 32.78+12.9 3x7.5 2.6x+1.15 29.86+8.6 12.246.99 3.02+0.97
Syaba 34.74+12.3 4.67+1.9 3.23x1.33 31.42+9.6 12.55+7.3 2.85x1.04
BWS
ns=12, Raithal 17.87+£ 9.5 6.09+3.3 2.2+0.5 12.57+7.2 4.6+4.7 2.6+0.8
nw=24

+=Standard deviation

Fuelwood collected was mostly green wood during winter season and dried

wood during summers was collected (Plate-4.2).

Fuelwood Consumption: There was a significant difference in fuelwood

consumed per day per household in different seasons (Figure-4.13) in both

the watersheds. It was maximum in winter season (20.24 kg/day/hh, in DWS
and 24.9 kg/day/hh in BWS) and minimum in summer (11.55kg/day/hh in
DWS and 15.85 kg/day/hh in BWS).

Kg/household/day

Figure-4.13: Consumption of fuelwood

(1 Way ANOVA, ppws<0.05 psws<0.001)

Rainy
Season

49




Also, fuelwood consumption per day per household between different
categories of households varied significantly with seasons (Table-4.12) in
poth the watersheds.

Table-4.12: Seasonal consumption of fuelwood (kg/hh/day) in different
categones of dependency (Two Way ANOVA)

Dependency Summer Rain Winter
H.D (n=12) 12.91+1.16 16.28+1.53 21.32+0.53
DWS M.D (n=12) 11.67+0.49 14.51+2.62 20.33+0.87 P<0.05
L.D (n=12) 10.08+1.74 12.34+3.46 19.05+0.97
'H.D (n=4) 21.1246.2 23.4843.52 29.0318.02
BWS M.D (n=4) 16.23+9.13 22.4215.21 25.08+7.42 P<0.01
L.D (n=2) 7.31+5.32 12.2415.04 18.25+10.4

H.D=highly dependant, M.D=moderately dependant, L.D=least dependant

Fuelwood consumption in three categories of households viz; highly
dependant, moderately dependant and least dependant varied significantly (1
way ANOVA, p<0.05) in villages Saura, Syaba and Raithal but in villages

Saari and Saalu variation was not much significant (Table-4.13).

Table-4.13: Fuelwood consumption (kg/hh/day) in different categones of
dependency (K-W, 1 Way ANOVA) -
Categories of dependence

ISS Village
Highly Moderately Least p-value
dependent dependent dependent
Saura 17.03 (n=24) 15.21 (n=36) 12.59 (n=48) <0.05*
DWS  Saari 17.83 (n=48) 16.71 (n=36) 15.81 (n=36) >0.05
Saalu 18.96 (n=22) 17.88 (n=24) 17.02 (n=30) >0.05
Syaba 18.91 (n=42) 17.28 (n=45) 15.99 (n=24) <0.05*
BWS  Raithal 25.69 (n=48) 22.2 (n=48) 14.01 (n=24) <0.001*

H.D=highly dependant, M.D=moderately dependant, L.D=least dependant *=significant

In summers, fuelwood consumption per household was least in village Saura
(9.99 kg/day, n=9) and highest in village Saalu (12.16 Kg/day, n=7) whereas
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in winters all the three villages of higher altitude had higher per day fuelwood
consumption as compared to village Saura (Table-4.14) in DWS.

Table-4.14: Seasonal consumption of fuelwood P DWS
(K-W 1 Way ANOVA) p ood (kg/hh/day) in villages of

“Village Summer Rain Winter p-value

Saura  9.99x2.07 (n=81) 11.24 + 3.8 (n=81) 19.27 + 1.6 (n=162) <0.05
Saari  11.98£0.72 (n=90) 13.83+1.26 (n=90)  20.66 + 1.05 (n=180) <0.05
Saalu 12.16+1.33 (n=63) 1594 +1.83 (n=63)  20.97 + 1.11 (n=126) <0.05

Syaba 12.06+1.87 (n=90) 16.51+1.49 (n=00)  20.04 +0.86 (n=180)  <0.05

Fuelwood consumption at temporary huts: Although, fuelwood consumption at

temporary huts was restricted between April to September but due to low
temperature at sub-alpine and alpine meadows (>2700m), duantity of
fuelwood burnt was quite high when compared to permanent settlement
(villages). In DWS per capita fuelwood consumption at temporary hut was
36.42+3.35 Kg/day (n=34). It was significantly different (t-test, p<0.05, n, =36
and n; =34) from the per capita fuelwood consumption at villages in rain
season (Figure-4.14). In BWS, per capita fuelwood consumption at temporary
hut was 33.8 + 1.05 kg/day (n=66). It also differed significantly (t-test,
p<0.001, n,=91 and n.= 66) from the per capita fuelwood consumption at

villages in rain season.

Figure-4.14: Per capita fuelwood consumption in

rainy season
(-Test, p<0.001)
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Fuelwood consumption per day per household varied significantly between

two watersheds (Figure-4.15).

— 1
Figure-4.15: Fuelwood consumption in two
watersheds (t-test,t=2.88, p<0.05)
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It was higher in BWS (19.46+4.6kg) than DWS (15.39+4.43kg). Also fuelwood
consumption between two watersheds varied significantly (Two Way ANOVA,
p<0.05) with seasons (Table-4.15). The reason could be the altitudinal
difference. Village Raithal is situated at much higher altitude (2400m)

compared to villages of DWS (1700-2300m).

Table-4.15: Seasonal variation in consumption of fuelwood in two watersheds
(Two way ANOVA, p<0.05, ngws=120, nows=240)

Watershed Summer Rain Winter
DWS 11.55 14.38 20.23
BWS* 14.88 19.38 24.12

Species Preferred as fuelwood: It was found from the species composition

analysis of headloads that there was a variation in species preferred as
fuelwood at four villages. In village Saura, Alnus nepalensis was most
frequently used fuelwood species whereas in village Saalu and Saari,
Quercus leucotrichophora was the first choice followed by Rhododendron
arboreum. In highest elevation village Syaba, Desmodium tiliaefolium was the
most preferred fuelwood species followed by Q. leucotrichophora. Use of

species such as Berberis spp., Rosa brunonii, Deutizia sp. and Caesalpinia
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sp. was restricted to village Saura (table-4.16).- No difference in species
preference during various seasons was found. Choice of species at
temporary huts was limited (table-4.17). Major constituent of the headloads of
fuelwood was Q.semecarpifolia followed by Taxus baccata and Viburnum
cotinifolium.

Table-4.16: Species preferred (% frequency) as fuelwood in villages of ISS

Species Saura Saari Saalu Syaba Raithal
L.ovalifolia 3.7 10 5.33 5.88 3.33
Q.leucotrichophora 56.48 75 76 42.86 2.67
R. arboreum 49.07 59.17 64 33.61 19.33
Spirea sp. 22,22 15.83 5.33 22.69 2
Caesalpinia sp. 6.48 1.67 1.33 3.36 4
Cotoneaster spp. 4.63 25 9.33 21.85 3.33
A.nepalensis 63.89 39.17 50.67 13.45 0.67
P. roxburghii 16.67 12.5 16 0 0
R.punjabensis 9.26 0.83 5.33 0 0.67
Berberis spp: 11.11 3.33 0 0 9.33
P.pashia 3.7 0.83 0 0] 0
C. viminea 2.78 3.33 0 0 0
Deutizia sp. 4.63 0 0 0 0]
R. brunonii 10.19 0 1.33 0 0.67
T. sinensis 4.63 0 25.33 0 0
S. chinensis 0.93 0 0 0 0
Desmodium sp. 0 14.17 9.33 63.87 0
Q.glauca 0 0 1.33 0.84 0
Q.floribunda 0 0 4 28.57 24
Fraxinus sp. 0 3.33 0 0 0
Salix spp. 0 0 0 0.84 0
Q. semecarpifolia 0 0 0 0.84 3.33
l.dipyrena 0 0 0 1.68 0.67
Swida macrophylla 0 0 0 0.84 0
Indigofera sp. 0 0 0 2.52 0
T. baccata 0 0 0 0 5.33
Acer spp. 0 0 0 0 6
Corylus sp. 0 0 0 0 11.33
P. malus 0 0 0 0 4.67
B. wallichiana 0 0 0 0 18.67
A. indica 0 0 0 0 2.67
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Table-4.17: Species preferred (% frequency) as fuelwood in temporary huts of
both the ISS

‘Species DWS BWS
Q. semecarpifolia 49.03 100
T. baccata 23.2 0
V. cotinifolium 11 325
Q. floribunda 7.1 0
P.cornuta 0 31.03
A.pindrow 0 7.36
Others 2.6 | 3.2

4.3.3.2. Fodder: At villages, fodder demands of the livestock were basically
fulfilled through leaf fodder, grass fodder (green and dried) and agricultural
by-products. There was a seasonal variation in the type of fodder fed.
Agricultural by-products and dried grasses (hay) constituted the rnajor feed in
winters whereas leaf fodder was fed during summer. Availability of grass
fodder varied with the land use type (Table-4.18).

Table-4.18: Availability of grass and agricultural by-product

Watershed Landuse Fodder (gm/m“/year)z S.D
Cropland (grass) 191.8:+195.4

DWS Uncultivated land (grass) 332.67 + 353.3
Pine forest (grass) 522.67 £ 723.9
Mixed oak forest (grass) 391.67 £ 433.7
Mean of grass 359.7 + 68.6
Cropland (agricultural by-products) 161.43 + 26.09

BWS Cropland (agricultural by-products) 136 + 19.25
Cropland (grass) 158.38 + 40.38

Leaf fodder was extracted from the surrounding forests in both the
watersheds (Plate-4.3) whereas grass fodder in DWS was collected from
pine forest and from cropland in BWS. Fodder extraction varied significantly
with season. Extraction of leaf fodder was maximum in summers and

minimum during Rain season whereas extraction of grasses was highest
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during winters and lowest during summer ir both the watersheds (Figure-4.16
& 4.17).

Figure-4.16: Extraction of fodder in

villages of DWS
(K-W 1 Way ANOVA, P<0.05)
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Figure-4.17: Extraction of fodder in

villages of BWS
(K-W 1 Way ANOVA, p<0.05)
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Number of people carrying head loads of fodder also varied with season.
About nine people per day in DWS and one person per day in BWS were
. seen carrying headloads of leaf fodder in summer whereas in Rain season the
number reduced to approximately two per day. In case of grass fodder
extraction, maximum number of people (10.3+0.61 in DWS and 6.1+3.8 in
BWS) were seen collecting headloads of grass during winter and minimum
(1.63+0.9 in DWS and 1.3+2.9 in BWS) during summer season (Table-4.19).
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Table-4.19: Extraction of fodder in ISS

Fodder Type Summer Rain Winter
— # of Distance # of Distance # of Distance
people  covered people covered people covered
(km) (km) (km)

DWS Leaf fodder 8.9+0.96 3.85+0.3 1.87+1.8 1.07+1 56+ 1.4 3.79+0.32

Grass fodder 1.63+0.9 1.5+0.9  4.8+1.11 2.7+0.4  10.3x0.6 2.4+0.2

BWS Leaf fodder 1.3+0.6 4.510.6 0 0 3+4.4 4+0.7

Grass fodder 1.3+2.9 1.240.15 5.25+2.2 1.59+1.3 6.1+£3.8 1.6+0.7

+: S.D
Distance covered varied both with the composition of fodder collected and

season. Distance covered to collect leaf fodder varied from tkm in rain
season to 4 km in summer and winters. On the other hand distance covered
for collecting grasses varied from 1km in summer to 3 km in rain season.
Fodder consumption also varied with season. Leaf fodder was fed during
summers and grass and agricultural by-products during winters. In rain
season, most of the livestock was left free for grazing in the alpine meadows.
Fodder consumption per livestock unit varied significantly (p<0.05) with
season (Figure-4.18 and 4.19).

Figure-4.18: Per L.U. fodder

consumption in villages of DWS
(K-W 1 Way ANOVA, p<0.05)
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Figure-4.19: Per L.U fodder

consumption in villages of BWS
(K-W 1 Way ANOVA, p<0.05)
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However, the variation in fodder consumption per livestock unit between three
categories of households was highly significant in BWS but insignificant in
DWS (K-W 1 Way ANOVA, p>0.05)(Table-4.20).

Table-4.20: Fodder consumption (kg) per household in different dependency
categories (K-W 1 Way ANOVA)
Category Leaf-fodder Grass-fodder Agricultural by- p-value

product
H.D (n=12) 14.38+10.78 5.84 +7.69 46+4.8
DWS M.D (n=12) 16.51+12.63 85+7.6 56+54 >0.05
L.D (n=12) 14.72 £ B.55 115+ 7.64 3.5x27
H.D (n=4) 42,548.7 39.48+10.23 3.1540.9
BWS M.D (n=4) 34.1816.34 31.54+12.8 1.62+0.8 <0.001
L.D (n=2) 26.64+7.6 26.99+11.3 2.07+3.04

H.D: Highly dependant, M.D: Moderately dependant, L.D: Least dependant, Per household:an: 6 livestock units

Seasonal variation in consumption of leaf-fodder was significantly different in
all villages except village Saalu (Table-4.21) whereas consumption of grass
fodder and agricultural by-products was significantly different in villages
Saura, Saari and Syaba respectively (Tables-4.22 and 4.23).
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" Table-4.21: Leaf-fodder consumption (kg) per household in villages of DWS
!K-W 1 Way ANOVA)

Village . Leaf-fodder
Summer Rain Winter P-value
“Saura 17.27+4.24 13.27+4.91 25.36+2.59 <0.05
Saari 25.88+ 5.04 0 9.86+1.8 <0.05
Saalu 2419+ 5.12 9.36+ 9.2 16.13+2.98 >0.05
Syaba 30.08+11.09 0 11.09+ 2.9 <0.05

Per household: an average of 6 livestock units

Table-4.22: Grass-fodder consumption (kg) per household in villages of DWS
(K-W 1 Way ANOVA)

Village Grass- fodder

Summer Rain Winter P- value
Saura 0 13.01£ 7.8 16.81+3.32 <0.05
Saari 6.39+5.6 5.93+ 10.2 10.72+ 1.5 >0.05
Saalu 3.67+3.2 13.28x+ 11.71 9.83+ 0.7 >0.05
Syaba 1.55+ 2.7 8.87+ 15.4 13.18+ 3.8 >0.05

Per household: an average of 6 livestock units

Table-4.23: Agricultural by-product consumption (kg) per household in villages
of DWS (K-w 1 Way ANOVA)

Village Agricultural by-product
Summer Rain Winter P-value
Saura 7.67+2.6 1.97+3.4 9.23+ 4.7 >0.05
- Saari 2.2+ 3.7 0 5.99+0.9 <0.05
Saalu 3.8+3.7 0.8+1.4 5.32+0.27 >0.05
Syaba 5.42+2.01 0 1237+ 4.7 <0.05

Per household: an average of 6 livestock units

Leaf-fodder consumption between two watersheds was insignificantly
different, however, consumption of grass and agricultural by-products differed
significantly (Table-4.24).
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Table-4.24: Fodder consumption (kg/household/day) in two watersheds

%:Bsﬂ BWS DWS

Leaf-fodder 19.93 15.21 p>0.05
Grass fodder 25.94 8.60 P<0.05*
Agricultural by-products 2.12 457 P<0.05*

Fodder consumption in temporary huts: In temporary huts for most of the day,

livestock were left free for grazing (Plate-4.4). At nights only, livestock were
stall-fed with leaf-fodder in DWS. On the other hand in BWS, animais were left
out at night too. Leaf fodder consumption per livestock unit was significantly
different from that consumed at villages in rain season in both the watersheds
(Figure-4.20). Leaf-fodder consumption in temporary huis of two watersheds
also varied significantly (Figure-4.21). It was more in north facing slopes
(DWS) compared to south facing slopes (BWS). The reason could be that
most of the animals were stall-fed at night in DWS but not in BWS.

Figure-4.20: Leaf-fodder consumption
in two settlements (t-test, P<0.05)
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Figure-4.21: Leaf-fodder consumption
in two watersheds
(t-test, p<0.05)
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In the villages livestock were left for free grazing in summer seascn for about
eight hours a day. In winters, livestock at higher elevation villages in both the
watersheds such as Saari, Saalu, Syaba, Raithal and Barsu were mostly stall-
fed whereas those at lower elevation village Saura were grazed for about six
hours a day except during the days of heavy rainfall.

Species preferred as leaf fodder: Choice of species fed as leaf fodder also

varied at different aspects. In villages of north facing slopes Quercus
leucotrichophora was the most frequently fed leaf fodder followed by other
species such as Carpinus viminea and Debregeasia longifolia. In village
Syaba, Q. floribunda was the highly preferred leaf fodder species followed by
Q. leucotrichophora and Carpinus viminea whereas in village of south facing
slopes Q. floribunda was the highly preferred species. The preference also

depended on the availability of resources (table- 4.25).

Table-4.25: Species preferred (% frequency) as leaf-fodder in villages of 1SS

Species Saura Saari Saalu Syaba BWS
Q.leucotrichophora 35.21 61.04 41.07 19.12 1.39
Q.floribunda 0 5.19 10.71 69.12 90.28
Q.semecarpifolia 0 0 3.57 8.82 8.33
C.viminea 7.04 6.49 5.36 11.76 10.45
D.longifolia 29.51 0 0 1.47 0
U.wallichiana 0 1.3 1.79 4.41 0
Desmodium sp. 0 2.59 0 2.94 0
A.falcata 1.41 1.5 1.9 0 0
S.macrophylla 0 22 0 3.42 0
Indigofera sp. 0 0 0 0 0

Species preferred as grass fodder. Most frequently fed species of grasses
were Dactylis glomerata (Hoatra), Setaria sp. (Kukra), Pennisetum sp.

(Chibyara), Apluda mutica (Harra), Arundinella sp. (Chauva), Digitaria sp.
(Kaagiloo) and a sedge Carex sp. vemacular mamoo. These species of
grasses were collected from the 'Rakeeta’land (Rakeeta is a practice followed
by local people to let forest land near villages remain ungrazed for rain
season). The grass from rakeeta land was cut by entire village on single day
in October or November and left for drying (Plate-4.5). Livestock were fed
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mostly on herbaceous species such as Fagopyrum sp. (Kaonlli), Galium sp.
(Kuri), Polygonum sp. (Galda) and Drymaria sp. (Kumayi) growing in potato
and soyabean fields. For entire Rain season, herbs and grasses from
croplands were not collected. After the harvest of potato and soyabean in
October-November, these grasses were extracted and fed during winter
season. In temporary huts the species preferred as leaf-fodder were Q.
semecarpifolia, Q. floribunda, Acer spp. and Thamnocalamus strictus (table-
4.26).

Table-4.26: Species preferred (% frequency) as leaf-fodder in temporary huts

Species DWS BWS
Q.semecarpifolia 61.8 85.6
Q.floribunda 13.6 0

T.strictus 20.9 30.1
Acer spp. | 3.6 34.2

4.3.3.3 Other NTFPs: Other non-timber forest products (NTFPs) collected
from the forests include leaf litter and bamboo (Arundinaria falcata and
Thamnocalamus falconerri). Leaf litter was collected for use in cattle sheds
and further used in agricultural fields as manure. Bamboo (Ringal) culms were
extracted mainly to support kidney bean (climber). A significant correlation
was found between area under kidney bean and number of bamboo cuims
extracted (r=0.7). The bamboo culms were extracted in the months of June
and July (Plate-4.6). An average of 380.75+190.9 culms per headload per day
was extracted in the villages of DWS. Distance travelled to collect the culms
also varied with village (Table-4.27). People of village Saura had to travel
more distance to collect bamboo. An average of six people per day was seen
collecting this resource in village Syaba whereas in village Saari the number
was about one person per day. In BWS, just two people were seen collecting
bamboo culms. The reason could be less area under kidney bean cultivation.
Also unavailability of bamboo in the vicinity of forest left people to opt for other

means to support seedlings.
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Table-4.27: Seasonal variation in extraction of bamboo (Arundinaria faicata)
culms (K-W 1 Way ANOVA, n= 24, p<0.05)

“Season # of culms/head/day # of people Distance traveiled (km)
~Summer 594.75+ 51.9 5.09+4.3 4.940.9

Rain 547.5+ 198.4 3.5+4.2 70%1.1

Winter 0 0 0

Leaf litter was collected mostly during winter season. An average of
23.10+1.02 kg, (n=48) of leaf litter was extracted per head load per day in the
villages of DWS. An average distance travelled to collect leaf litter was about
1.95+0.07 km per person per day. An average number of 3.5+ 0.2 persons
collected litter from near by forest. In BWS, litter collected per headload varied
with season. It was 6.93 +10.5 kg/day in summers and 21.6 + 1.69 kg/day in
winters. Number of persons also varied with about 1.6 + 2.5 people per day in

summer to 3.04 + 6.9 persons per day in winters.

4.4. Discussion and Conclusions

Patterns of biomass extraction and land-use by human beings bring about
alteration of the vegetation structure and cover (Sousa 1984). The resource
use pattern is in turn influenced by the socio-economic structure of the society
and eco-climatic conditions of the region. Transition in the pattens of
economy bring about rapid changes in the resource extraction (Goudie 1989).
In the present study area, one of the major causes of forest degradation
(Chapter-7) is the expansion of agricultural land and intensification of
agricultural activities under the infiuence of market economy coupled with the

increase in livestock population.

4.4.1 Recent changes in cropping pattern: As in many parts of the Himalaya,
the economy of the local people in the present study area is based on
agriculture. After the construction of motor road to Gangotri in 1962,
subsistence based cropping has slowly changed into market driven agriculture
and there has been an increase in area under cash crops such as potato,
amaranth and kidney bean. Such changes have also been reported in other
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parts of the Himalaya (Shah 1981, Singh 1996, Nusser and Clemens 1996).
It is known that cropping intensity, input of human labour and use of chemical
fertilizers increases in a market oriented economy (Schroeder 1985). This
pattern was also observed in the present study area where number of new
agricultural fields (doggadas), at the cost of abandoned land and secondary
forest have increased (Plates 4.7 & 4.8). An increase in cropping intensity
also highlighted this fact. It was observed that for the cultivation of amaranth,
people preferred doggada fields but for cultivation of potato, usually steeper
slopes with well drained soil is preferred. These practices not only reduce the
area under fallow land with secondary succession and but also degrade the
quality of soil (Gaur et al. 1992, Mashalla 1988, Kappelle and Juarez 1995).
Thus, the overall output to input ratio of such cash crops is very low as
compared to traditional crops such as wheat and pea (Pandey and Singh
1984). A change in cropping pattemn from straw producing crops to potato and
beans might also affect the availability of agricultural by-products as fodder,
as was observed in the villages of BWS where agricultural-by products were
comparatively less fed. Another effect of market oriented crop production in
the study area is the loss of crop diversity as also reported by Negi (1994)
and Maikhuri et al.(1997). This would not only reduce the fertility of soil but will
also affect the overall production. Along with this, an increasing human
population (Figure-4.2) might increase pressure on the already dwindled per
capita landholdings. According to Boserup (1965) agricultural intensification
takes place in response to growth of population that is dependent on
agriculture. Such trend has also been reported from Mamlay watershed of
Sikkim Himalaya (Rai and Sundriyal 1994) where size of the landholding has
decreased in past few years due to population growth. Garcia and Martinez
(1990) observed that there was a decline in cultivated area and change in
livestock composition from sheep to cattle, due to emigration of people in the
Spanish Pyrenees. On the other hand, road construction in Los Limones
encouraged a shift towards commercial crops, which led to forest clearance
and monoculture plantations (Brothers 1997). In a study done by Lyrintzis
(1996), it was found that intensified agricultural activities along with increased
livestock grazing resulted in decreased forest cover (72.1% decrease
between 1961-1981) with a 9.2% increase in the rangelands in Psilorites
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mountains. Loss of forest cover due to an increased agriculiural activities and
cropping intensity has also been seen in Nepal (Hrabovszky and Miyan 1987).
Ecological threats of increasing agricultural activities in other parts of
Himalaya have already caught attention of many workers (Ashish 1979,
Reiger 1981, Thompson and Warburton 1985, lves and Messerli 1989). With

similar trends evident in the present study area, proper conservation
measures are needed for sustained use of forests.

4.4.2 Changes in the livestock holding pattern: In most of the Himalayan
villages, livestock are kept mainly as draught animals in order to supply
manure for agricultural fields. Increase in human population and related
expansion of agriculture results in increased animal population (Papola and
Joshi 1985). In the Bhagirathi valley, need for cash income and market
oriented attitude of local people seem to have changed their livestock
composition from wool producing animals (sheep) to dung and draught power
yielding animals (Buffaloes and Oxen). Supply of synthetic wool and
alternative clothing have lowered the demand of wool. Need for horses and
mules has increased for the transport of agricultural produce to the road head.
This has resulted in the decreased land to livestock ratio. According to an
estimate, two hectares of land is needed to support one livestock unit in
Uttarkashi (Johri and Prasad 1985). The number had been within the carrying
capacity in the area until past few years (Ram et al. 1993). However, within
the intensive study area the number of livestock has gone as high as eight
units per hectare. Such a trend in the entire district would mean tremendous

pressure on land, reduction and rapid degradation of forest vegetation.

4.4.3. Fuelwood and fodder extraction. Fattem of fuelwood and fodder
utilization also changes with increase in human and livestock population. In
the mountainous regions climatic conditions and altitudinal gradient define the
extraction and consumption of these resources. In a study done in the lower
valley of river Bhagirathi, per day fuelwood consumption was quite low
(12kg/day) as compared to the present study (Adhikari et al. 1997). In the
present study, village Saura situated at relatively lower altitude had less per

capita fuelwood consumption in comparison to other three villages. TERI




(1992) also found a positive relationship between altitude and fuelwood
consumption. A seasonal variation in the per capita fuelwood consumption'
con_firmed the effect of climate. Increased fuelwood consumption during
winters was to keep the rooms warm besides cooking meals. Of the two
watersheds, cooler north-facing DWS had high per capita fuelwood
consumption in temporary huts than those in BWS. Other workers in the
Himalayan region also found similar trends (Ramana and Kukreti 1992, Fox
1984). According to Rai and Chakrabarti (1996) per capita consumption of
fuelwood per annum in U.P hills comes out to be 652Kg. Annual per capita
estimates of the present study (941.7kg) fall between estimates of studies
done at Nepal (829kg/capita/year) and Mussorie (1003.75kg/capita/year) by
Schmidt-vogt (1990) and Moench & Bandhyopadhyay (1986) respectively.

Besides climatic conditions, economic structure also influenced the resource
use pattern. It was found that fuelwood consumption among three categories
of households was significantly different. The least dependant households
had business or service based occupation and family size was small. They
had cooking gas as a supplementary source of fuel. On the other side, highly
dependant families had mostly agriculture-based occupation with larger family
size. The variation in resource use based on socio-economic status of
households has also been observed in other parts of the Himalaya (Singh et
al. 1992, Monga and Lakhanpal 1992). Most of the farmers in present study
area were marginal and per capita land holding was very small. This
compelled people to use these resources, which were freely available in the
surrounding forests. Till recently, twigs collected as by-product of leaf-fodder
(after drying) also constituted a major part of fuelwood but now its use is
declining. Major reason for this could be either people don't have time to
collect twigs left after browsing by animals or they bum them in the fields to
increase fertility. Reduction in the use of twigs and crop residues as fuel
(between 1978 and 1993) has also been observed in the Sikkim Himalaya
(Mukherjee 1997). Availability and accessibility to a resource also affect its
extraction and use. It was seen that in the present study area, receding forest
boundaries from lowest elevation village, compelled people to collect
secondary species such as Berberis, Deutzia, Caesalpinia and Rosa as

fuelwood which otherwise are not considered species of good fuel quality.
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Plate-4.1: Wheat threshing in village Barsu

Piate-4.3: Collection of leaf fodder

Pinte-4.4; Grazing in sub-alpine meadow




Plate-4.5: Storage of thatch grass

Plate-4.6: Extraction of bamboo culms

Plate-4.7: Preparation of new fields

Plate-4.8: New field amidst forest




(nomadism) rarely were two settlements occupied at the same season. This
helped in sustainable use of resources whereas in the present form,
resources are used simultaneously at two settlements. This has led to
increased biomass consumption. Overall per capita consumption of fuelwood,
which should otherwise decrease during summer and rain season, remains
same or even increases due to firewood burnt at the chhans. Studies by Metz
(1990) and Schmidt-Vogt (1990) in Nepal are comparable to present study.
They also revealed that fuelwood consumption at temporary settlements
(goths) was highest due to round the clock burning of fuelwood to keep the
place warm. Another resource extracted from forests was bamboo culms
(ringal). It was found that maximum number of culms was extracted during
rain season. People had to walk >5km to collect this resource. Howéver,
during questionnaire survey people revealed that earlier the resource was
available within 2 km radius. In BWS, people have started using other means
to support the climbers, as bamboo culms were no longer available in the
surrounding forests. Now people have to traverse >6Km to collect bamboo.
This decline in bamboo might be due to its excessive extraction, which is
related to area under kidney beans. Increased extraction of forest rasources
at lower settlements along with seasonal disturbance at higher zones might
lead to shrinkage of relatively undisturbed middle elevation iorests (Awasthi et
al. 1998).
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CHAPTER-5

Seasonal Transhumance and lts Impacts

5.1 Introduction

Transhumance has been a customary practice in several parts of the world
(Balikci 1990, Perez & Saez 1990) including mountainous regions of Europe
and Asia (Tumnbull 1986, Rinschede 1988, Penz 1988, Browman 1990,
Randhawa 1996). In the mountainous regions, vegetation types, their
phenologyand above ground biomass varies drastically according to gradients
of climate and . topography. Native people are tuned to adjust to such
variations and manage the resource use over space and time (Pant 1935,
Mann 1986, Hussain 1997). Transhumance, is derived from a latin word
“transhumer” meaning “ land that is situated across and be)}ond the cultivated
land”. It also refers to the seasonal movement of people from one ecological
zone to the other. Transhumance in the Himalayan region is an age-old
practice. Although different communities involved in the migratory activities
have different lifestyle and economy, livestock is an integral part in all the
transhumant communities of Himalaya (Chatterjee 1980). Different
communities involved in the migratory practice in Himalayan region include
Gujjars, Bakerwals, Gaddis, Khadwals and Bhotiyas (Grieve 1920, Shashi
1979, Rao & Casimir 1982, Hoon 1996).

According to Binghay (1899) Gujjars migrated to the tarai-bhabar area
from Gujrat- Kathiawad region of westemn India centuries ago and were known
to be the cow-herders but now the buffaloes constitute a major part of their
livestock composition. But, according to Khati (unpublished), they initially
came to lower parts of Himachal Pradesh (H.P.) as a part of the dowry with
Kashmiri princess who was married to Prince of Nahan. Gujjars were
originally Hindu but were converted to Muslims in the Mughal period (Binghay
1899). At present there are both Hindu and Muslim Gujjar populations in
Northern India. Hindu Gujjars are mostly in the plains of Punjab and Haryana
Whereas the Muslim Gujjars inhabit the Himalayan region of Jammu and
Kashmir, Himachal Pradesh and Uttaranchal. Bakerwals are the Muslim

Gujjars who were traditionally the goat herders from Kashmir. Their goats are
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known as Kagani. Their ancestors came into Kashmir valley about 150 years
ago from the Kaghan valley in Pakistan (Casimir & Rao 1985). Both Gujjars
and Bakerwals migrate seasonally from the Tarai-Bhabhar region to alpine
meadows of Garhwal, Himachal Pradesh and Jammu & Kashmir respectively.
Gaddis are the true shepherds. They have their origin in the Bharmaur sub-
district of Chamba situated in the Dhauladhar ranges of H.P. Gaddis rear
mainly sheep and goats for wool, milk and meat though they also practice
mixed farming in their permanent villages. During summers, they graze their
livestock in the alpine pastures of H.P and Garhwal Himalaya and during
winters they migrate to lower valleys between Himachal and Uttaranchal
(Gairola 1947). Bhotiyas (inhabitants of Bhot region) include Jads, Marchas,
Tolchhas, Darmis, Byansis and Joharis. Bhot region starts from the southemn
slopes of Greater Himalaya and extends upto Zansker ranges, which
demarcate Indo-Tibetan border. They are descendents of an ancient grazier
race called Mon-khmer or Bheel or Kirat, which entered this region from the
East, along the northern slopes of outer Himalaya and spread over the entire
belt. Presently, these communities inhabit narrow valleys of rivers Bhagirathi,
Vishnu Ganga and Dhauli Ganga, which range from 2250m to 3600m in
altitude (Bhandari 1981). Originally Bhotiyas depended on trade (barter
system) with Trans-border communities of Tibet and for this they used sheep
and goats as pack animal. However, after the closure of borders due to Indo-
China war this trade has stopped completely and now they have switched on
to trade of woollen garments and carpets within country (Hoon 1996).
Similarly due to changed political scenario and landuse pattemns,
transformations in many traditional practices have been observed (Goldstein
1981, Manku 1985, Tucker 1986). In some other parts of the world also
agriculture has totally displaced the transhumance activities (Go’mez Ibanez
1977) whereas in other places periodic livestock movements still constitute an

€conomically viable activity (Widstrand 1975, Ruiz & Ruiz 1986). One such .

example of transitional transhumance is found in the Garhwal and Kumaon
regions of Westem Himalaya (Farooquee 1994). In this practice one or two
Members from the family migrate seasonally with livestock to the alpine
Meadows,
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Thus transhumance has been an adaptation of native people to overcome the
environmental corjstraints and was the basic requisite for animal herding.
However, with the transformations coming up in the traditional migratory
patterns and subsistence economy the sustainability of this practice is
becoming questionable (Brown 1971, Shah 1988, Prins 1992, Rawat & Uniyal
1993, Fox et al. 1994). The sustainability of this practice can be assessed if
the socio-economic status and resource use pattern of transhumant
cdmmunities is quantified. Literature perused shows that though several
workers have conducted sociological and anthropological studies e.g., Bhasin
1996, Verma 1996, Farooquee & Nautiyal 1996, Negi 1998 on these
transhumant communities, very little ecological work (Edgaonkar 1995,
Saberwal 1999) has been carried out to quantify and analyze the resource
use pattern of these communities. A need to study the lifestyle and resource
use pattern of these communities in the seasonal camps and their impact on
the surrounding vegetation is long awaited for the conservation and
management. Thus, the present work was initiated in the Bhagirathi valley, in
an attempt to bridge this gap. Following were the broad objectives of this
study:

e To compare lifestyle and migratory pattems of different forms of

transhumance in the upper catchment of river Bhagirathi.

* To quantify and compare resource use patten of different transhumant

communities.

5.2 Methods

5.2.1 Field Methods: After extensive survey of the villages in the upper
catchment of river Bhagirathi, different pattems of transhumance followed by
different communities were identified. In the present study the term
transhumance has been used for all forms of seasonal movements of people
or livestock from one place to other. Four communities, which follow
transhumance in the study area, were Gujjars, Gaddis, Jads and resident
Garhwalis. To study the lifestyle and resource use pattemn of these
Communities at their summer settlements following methods were followed:
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» Questionnaire survey: In the two intensive study sites (ISS) there were 12
temporary settlements -locally known as kharaks used seasonally by
Gujjars and Vvillagers. Of these, six (6) kharaks were selected for
quantification. In these kharaks there were a total 169 chhans (temporary
huts) of Garhwalis and 7 Deras (temporary huts) of Gujjars. In each
kharak, 20% of the chhans and all the Deras were selected for intensive

questionnaire survey and monitoring of resource use. For collecting

information on Jads and Garhwalis following transmigration, their summer
villages (n=4) were surveyed. Structured questionnaires were used to ‘
gather information on population size, livestock composition, income, time
of migration and residence time in the summer settlements. |
Displacement method (chapter-4) was used to quantify the amount of
fuelwood and fodder consumed.

However, in case of Gaddis, only interviews along with the personal
observations were recorded. This was because Gaddis do not stay in the
alpine areas of the two ISS for the entire season. Instead, they just use
this area on their way to summer camping sites at much higher altitudes.

e Secondary information: Secondary information on tha number of Gujars
and Gaddj herders arriving at the upper catchment of river Bhagirathi, the
taxes charged from them and their historical account was collected from
the records (Forest Working Plans, District Gazetteers and reports) of
State Forest Office at Uttarkashi.

5.2.2 Analyses: Data collected in the field were subjected to preliminary
analyses using Microsoft Excel. Statistical tests such as Paired t-test, ANOVA
and Correlation Coefficient were applied to determine the significance of

differences in resource use patterns of different communities.

5.3 Results:
In the upper catchment of river Bhagirathi four different communities follow

transhumance. The pattern of transhumance followed by these communities

Can be categorized into following four forms:
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Plate-5.1: A Gujjar family in temporary hut

Plate-5.2: Livestock herd of Gaddis on way
{o sumimer camp

Plate-5.3: Summer village of Transmigrants

Plate-5.4: Temporary hut of
Nuclear Transhumants




j) Nomadismm (N): a form of migration in which entire family moves from one
place to another. In the present study area, Gujjar community follows this
practice (Plate-5.1).

iy Semi-nomadism (SN): a transitional form between sedentary and nomadic
mode, in which one or two male members of the family migrate with livestock
whereas the remaining family members stay back in the village. The shepherd
community or Gaddis follows this practice in the present study area (Plate-
5.2).

iiiy Transmigration (TM): a form of transhumance in which the entire village
migrates from winter to summer settlements and vice-versa (Plate-5.3). Two
villages of Garhwali community and two villages of Jads follow this practice in

the present study area.

iv) Nuclear transhumance (NT). a form of transhumance in which one or two
members from each family migrate to local alpine meadows situated at higher
altitudes (Farooquee 1992). Garhwali villagers follow this practice in the
present study area (Plate-5.4). A comparative account of the four forms of
transhumance practices is shown in Table-5.1.

Table-5.1: Forms of transhumance in the upper catchment of river Bhagirathi

Parameter Nomadism Semi-nomadism Transmigration Nuclear
transhumance

Community Gujjars Gaddis Jads & Garhwalis Other Garhwalis
Settlement Temporary at One temporary, Permanent at One temporary,

both places one permanent both places one permanent
Altitudinal 600-3600 m 600-4500 m 1500-3000 m 1700-3200 m
range covered
Altitude of 3200-3600 m 3600-4500 m 2700-3000 m 2700-3200 m
summer camps
Economy Milk based Pastoral & Trade & Agriculture

agriculture based  agriculture based based

Livestock Buffaloes & Sheep & goats Sheep, goats Cows & g
composition horses cows & buffaloes buffaloes ‘
Resource use Alternate Simultaneous Alternate Simultaneous

o —

5.3.1 Nomadism amongst Gujjars: The study revealed that nearly 50% of the
Gujiars from the foothills of Uttaranchal, viz., Dehradun, Haridwar and
Saharanpur districts migrate to the alpine meadows of Bhagirathi catchment
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during summer season. The Gujjars take on an average, 25 days to cover a
distance of about 200kms on foot. The migratory route selected by different
families is determined by the location of destination point. Few summer
camping sites of Gujjars in Bhagirathi catchment are Dayara, Bakariya,
Dodital, Ranthali, Belak, Kush-Kalyan, Khera Taal, Sukhi, Gangnani and
Harsil. They do not traverse horizontally beyond Harsil in Bhagirathi valley.
The altitudinal gradient covered by them during transhumance varied from ca.
600m to 3600m. However, in the alpine meadows they were confined to
3200m-3600m asl. The composition of forests these people occupy varied
from moist (mixed) deciduous forests dominated by Sal (Shorea robusta) of
Bhabhar and Shiwaliks tracts in winter (mid October to mid April) to alpine
meadows and sub-alpine forests of birch-rhododendron (B. utilis and R.
arboreum) and brown oak (Q.semecarpifolia) which form natural timberline
towards upper limit during summers (mid May to mid September). In both the
areas, they live in settlements called “dera;’. Each dera comprise of two to
three hutments. The average distance between two deras is generally not less
than 1km. Their huts are made up of wooden logs, hill bamboo
(Thamnocalamus spathiflorus), mud and tarpaulin. A questionnaire based
socio-economic profile of Gujjars (Table 5.2) revealed that each family had
more or less equal proportion of male and female members and a higher
number of children. As the economy of these people is milk based, they had a
high proportion of buffaloes in their livestock and used horses/mules as pack
animals during their migration. Average income per family from the sale of
milk was ca. Rs. 170/day. During their stay in the alpine meadows they also
faced livestock losses either due to natural calamities such as thunderstorm,

diseases or old age or predation by wild animals.
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Table-5.2: Socio-economic profile of a Gujjar Dera (n=7)
parameter Mean + S.E

population (number)

Male . 4.57+0.9
Female 4+0.8
Children 6.14+1.9
Total/dera 1471+ 3.12

Livestock (number)

Buffaloes 16.29+3.6
Cow 0.57+0.3
Calves 4.14+1.7
Horses 2.14+0.9
Others 0.710.4
Total/dera 23.86+4.27
Economy

Milk (kg/day) ’ 15.29+3.4
Rate(Rs./kg) 11.1410.4
Mawa (kg/week) 4+1.3
Rate(Rs./kg) | 65.8 £0.2
Income/family/month (Rs) ca. 5000

Livestock loss (#/season)

Predation by leopard 2.0£0.5
Natural cause 2.8310.7
Total livestock lost 3.86+0.6

+ S.E= Standard error, # = number

A comparison of deras of the two ISS also revealed (Table 5.3) that Gujjars
of Duggada watershed (DWS) sold milk at higher rates than those of Bhatwari
watershed (BWS). This could be probably because they had to cover more
distance to transport the milk from their deras than Gujjars of BWS. Livestock
loss due to predation by leopard was more in DWS while predation was
reported to be lower in BWS. This could be because DWS had good forest
cover and less disturbances providing good habitat to wild animals compared

to BWS,
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Table-5.3: A comparison of Gujjar deras of two watersheds
parameters BWS (n=3) DWS (n=4)
Population Male 5.33+1.6 4x1.2
(mean = S.E) Female 4.33+1.45 3.75+1.03
Children 5+3 7427
Total 14.67:+5.55 14.75+4.3
Livestock Buffaloes 14.67:£2.67 17.546.3
(mean = S.E) Cow 120.6 0.25+0.25
Calves 5.67+3.8 3x1.1
Horses 2.3+1.2 2+1.4
Others 1:+0.6 0.5+0.5
Total 24.7+7.1 23.2516.2
Economy
Production (kg/day/dera)  Milk 20.7+7.2 11.25+1.3
Rate (Rs./kg) 1010 1210
Production (kg/week/dera) Milk product 3.3+3.3 4.510.3
Rate (Rs./kg) 660 65.75:0.3 |
Livestock loss/season
Killed by leopard 0.33:0.3 2.2510.6
Natural cause 4.310.3 1.3+0.3
Total 4.720.5 3.2510.9

+ S.E= standard error

5.3.2 Semi-nomadism by Gaddis: A general profile of the Gaddis prepared
after interviews (Table- 5.4) revealed that they come from Dhauladhar ranges
in Himachal Pradesh. They move with their livestock (sheep and goats) to
alpine meadows of Bhagirathi catchment.

Table-5.4: A general profile of Gaddi herds (n=6)

Parameter Mean + S.E
Tourney time (in months) 2.1710.1
Herd size( # of livestock/ herd) 366.67+42.2
Wool production /sheep (kg) 1.33+0.2
Market value of a goat (Rs.) 2266.67+241.75
25.5+2.27

Fuelwood consumed(kg/day)

Fodder fed (kg/day) 121

\
* S.E= standard error
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During their journey, Gaddi shepherds cover 5 distance of over 400 kms and
an altitudinal range of 600m-4500m. |t takes them about two months to reach
alpine zones (3600-4500m). Some of the important Gaddi camps in the study
area were alpine areas Gidara, Harsil, Gaumukh, Tapovan, Kedartaal and
Nilang. All of them stay in tents or caves during transition and at summer
camping sites. The tents are made up of plastic tarpaulin. Their economy is
based mainly on rearing of sheep and goats. An average of 366.66+ 42.2
sheep and goats constituted a herd. Sale of an adult goat (female) fetched
them Rs. 2000 to 3500 depending on the health of the animal. Besides this,
wool obtained from sheep was sold at a rate of Rs. 50 to 70 per kg to the local
villagers. Average production of wool per sheep according to Gaddis was ca.
1.33+0.2 kg. Each herd is accompanied by 2-3 watchdogs, which assist in

keeping away the wild animals such as leopard, fox and jackal. The Gaddi

livestock (sheep and goats) mainly grazed or browsed the herbaceous plants

and shrubs. Occasionally, Quercus and llex dipyrena were also lopped (ca.
10kg/day) to feed the herd while on way to alpine zones. In Gaddi camps
fuelwood was bumt whole night to scare away wild animals and also for
‘warmth. Some of the Gaddi shepherds reared their own herds while rich
Gaddis hired other shepherds for taking their herds to the alpine areas.
Though these people migrate with livestock from winter to summer grazing
grounds back and forth, their families stay permanently at the villages in H.P.

and practice agricultural activities.

9.3.3 Transmigration (TM): Four villages in the Bhagirathi catchment followed
transmigration. People of Jad cohmunity inhabited two villages Baghori and
Harsil (2600m) and Garhwali community occupied the other two villages viz.,
Dharali and Mukhba (2700m) as their summer settlements. The winter
Settlements of Jads were Dunda and Nakuri whereas in case of Garhwalis
different families migrate to different villages such as Saura, Lata, Netala and
Gangori situated at an altitudinal range of 1500-1700m. Both Garhwali
villagers and Jads migrated on bus, jeep or truck from one settlement to other.
It takes them few hours to cover a distance of about 70-100km and an
altitudinay gradient of 1500 to 2700m. A questionnaire based general profile of
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TMs (Table 5.5) showed that approximately equal number of families had both
agriculture and trade based occupation.

Table-5.5: Socio-economic profile of Transmigrant villages (n=4)

parameter Mean = S.E
population/village

Male 457.5+168.7
Female 367.5+119.9
Children 200+72.2
Total 1025+349.7
# of Households/village 147.5+45.02

Income/year/village (Rs.)

Occupation (# of families/village)

41500+7632.17

Agriculture + Daily wages 65.5+31.1
Agriculture + Service 20.51+6.7
Agriculture + Other 61.5+39.6
Livestock (# per village)

Cows 168.75+59.5
Oxen 133.75+78.4
Goats/Sheep 12575+7987.3
Others 1+1
Horses 137.5+137.5
Total 13006+8084.9
Fuel use (# of families/village)

Firewood 147.5+45.02
LPG 58+18.2

x S.E= standard error
A comparative account (Table-5.6) of two TM communities i.e. Jads and

Garhwalis revealed that former had more of ovine livestock whereas latter had
more of bovines. The reason behind this could be the difference in economic
base. Jads had trade-based economy whereas Garhwalis had agriculture
based economy. Before the closure of borders due to Indo-China war, Jads of
' Bhagirathi valley were involved in trans-border trade (barter system) with
Tibet. They inhabited the border villages Jadhung and Nilang situated at a
height of ca. 3400m and were in fact transhumant traders who kept sheep and
goats as pack animals. They cultivated crops such as amaranth(Amranthus

hybridus), potato (Solanum tuberosum) and mustard (Brassica juncea) as a
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supplement to their needs. During winters they migrated to area between
Rishikesh and Dehradun. After 1960’s both the summer villages of Jads were

rehabilitated to Harsil and Baghori due to security reasons. This completely
stopped their trade with Tibet. Now most of the Jad families in Bhagirathi
valley are involved in trade of woollen items and rear sheep and goats to get
raw material for these items. Another source of income is the sale of locally
prepared liquor (personal observation) about which they did not tell much

when inquired.

Table-5.6: Comparison of Transmigrant villages of two communities

Parameter Garhwalis (n=2) Jads (n=2)
Population (per village)

Male 450+150 465+385
Female 402.5+122.5 332.5+262.5
Children 247.5+127.5 152.5+102.5
Total 1100 950

# of Households/village 162.5£12.5 132.5+107.5
Income (Rs./year/h.hold) 290001000 54000+6000
Occupation (# of families/village)

Agriculture + Daily wages 118113 1311
Agriculture + Service 20.5+5.5 20.5+15.5
Agriculture + Others 2416 99181
Livestock (# / village)

Cow 162.5+12.5 155145
Ox 267.5+32.5 0
Goats/Sheep 1150850 24000+11000
Others 2+2 0
Horses 0 2751275
Total 1582 24430
Fueluse (# of families/ village)

Firewood 162.5+12.5 132.5+107.5
LPG 72.5+27.5 43.51+28.5

——

* S.E= standard error

Garhwalis migrated from the summer settlements to winter homes due to
harsh weather conditions. Agriculture has been the traditional subsistence of
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these people and it is for the requirements of agriculture only that they kept
livestock such as cows, oxen and buffaloes. Their source of income was the
cultivation of cash crops such as kidney bean, potato and apple. In their
winter settlements both communities followed the same occupation pattems
i.e. Garhwalis were involved in agricultural activities whereas Jads were
involved in activities such as cleaning and spinning of wool and weaving the
woollen items such as shawils, pullovers, carpet, Thulma and Pankhi
(blankets) and jackets. At both the settlements they depend on surrounding
forests for fuelwood and fodder requirements. In the summer villages,
surrounding forests are mainly composed of species such as Pinus
wallichiana, Cedrus deodara, Picea smithiana, Acer spp. etc whereas around
winter village’s forest of Pinus roxburghii, Quercus leucotrichophora,
Rhododendron arboreum and various others are found (Uniyal & Awasthi
2000).

5.3.4 Nuclear transhumance: Almost all the villages in the upper catchment of
river Bhagirathi except those, near towns, followed nuclear transhumance. A
detailed socio-economic profile of each village following NT in the ISS was
presented in Chapter-4 (Table-4.2). It shows that of the six villages, five
followed NT to alpine meadows during summers. Two villages of BWS and
three villages of DWS followed this practice. Migratory distance of NTs varied
from 6 to 15 km. The altitudinal range covered by them varied from 1600m to
3200m. It takes them 3 to 4 hours to reach alpine camps. However, they did
not cover this distance in a day instead first they move to kharaks in the
middle altitudinal zones (2400-2500m) and after staying there for fifteen to
twenty days they move further to alpine meadows (2700-3200m). In the sub-
alpine and alpine meadows NTs stay in temporary huts locally called chhans.
The chhans are constructed from wooden logs, stones, hill bamboo
(Thamnocalamus falconeril) and grass (Chrysopogon gryllus). It was known
from the questionnaire surveys that one or two members per family moved
with livestock to alpine zones after the cropping work was over. This not only
Prevented crop damage by livestock but also provided livestock with nutritious
fodder at alpine meadows. Since main source of income (82.6%) for this

Community was cash crops such as potato and soyabean, which are
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cultivated in permanent villages, the other members-of the family stayed back
in the permanent villages to take care of the crops. Local festivals such as
Papri Sankrant in April and Selaku in September regulated their movement. At
alpine meadows the livestock were left free for grazing and only calves and
milching animals were stall-fed at night. At both the settlement people
extracted fuelwood and fodder from the surrounding forests (chapter-4,
section-4.3.3). Per capita consumption of fuelwood at temporary huts was
significantly higher from that in the permanent villages (chapter-4, Figure-
4.14). Also, the leaf-fodder requirement of livestock at the temporary huts and
permanent villages varied significantly (chapter-4, Figure-4.26). Besides
fuelwood and fodder, people also extracted bamboo (Thamnocalamius
falconeri) from forests to make articles such as baskets and mats for self-use. '

They collected medicinal herbs from alpine meadows for their self-use.

5.3.5 Resource use by different communities: All the four transhumant
communities depended on surrounding forests for their resource needs such
as fuelwood, fodder and timber. It was revealed that all transhumant
communities used firewood as the source of fuel at their summer camps.
Approximately 39% of TM families also used LPG as a supplement to
fuelwood at their summer villages. Significant difference was found in the
fuelwood consumption by different communities during their stay at summer
camps (Figure-5.1). Per day fuelwood consumption was highest in case of

nomadic Gujjars and least in case of TMs.

Figure-5.1: Fuelwood burnt by different communities
(1 Way ANOVA, F-value=16.876, p<0.001)

kg/day/hut
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similarly, composition and quantity of fodder requirements of livestock also
varied among different communities. In case of Gaddis, most of the time
animal herds either grazed or browsed on available resources whereas
/ livestock herds of NTs and TMs were also supplemented with lopped fodder.

It was found that lopped fodder requirement was higher in case of NTs when

compared to Gujjars (Figure-5.2).

12

Figure-5.2:Leaf-fodder requirement per livestock

unit by different communities
(t-test, t-value=0.24, p>0.05)
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The reason for this could be that Gujjars left their livestock free for grazing at

night whereas NTs stall-fed them at night. Transmigrants on the other hand

fed their livestock with agricultural by-products (95%). The reason for this

could be the unavailability of fodder yielding species in the surrounding forests |

(Cedrus deodara -Pinus wallichiana forests). Species lopped for fodder and

cut for fuelwood also varied among different communities (Table-5.7). i

Table-5.7: Species used by different transhumant communities

Nuclear Transhumant Gujjars Transmigrants Gaddis
Fuelwood '
Q. semecarpifolia B. utilis C. deodara Juniperus spp.
T. baccata R. campanulatum P. wallichiana Rosa spp.

V. cotinifolium Q. semecarpifolia J. regia Artemisia spp.

A. pindrow T. baccata P. malus |
Fodder |
Q. semecarpifolia B. utilis Grasses Grazed only

Thamnocalan;;us spp.
Acer spp.

Q. semecarpifolia

Agr. By-products
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The differential use of species could be the resyjt of confinement of difierent
communities in different ecological zones and the availability of the species in
the surrounding areas. Gaddis bumnt Juniperus spp. in the alpine zones
(>3600m) whereas Gujjars mainly used B. utilis and R. campanulatum as
fuelwood (3200-3600m). On the other hand NTs and TMs bumt Q.
semecarpifolia and C.deodara respectively as fuelwood. The quantity of wood
used in the construction of temporary huts also differed between Gujjars and
NTs. In case of chhans (NT) more number of planks that too of higher girth
class were used to construct walls and floor of the hut. On the other hand in
case of chappars (Gujjars), logs of medium girth class were more used in the
construction of huts (Figure-5.3). Besides wooden logs/planks Gujjars also
used mud and bamboo (7. spathiflora) while NTs also used grass (C. fulvus)
and bamboo (7. spathiflora) as thatch for their huts. Barks were peeled off

from the trees for using it in cattleshed by both NTs and Guijjars.

Figure-5.3: Wood used in constructionof termporary huts
(t-test, 1,=3.83, P;<0.005; 1,=3.39, P,<0.05)
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5.4 Discussion and Conclusions

5.4.1 A comparative account of different forms of transhumance: Utilization of
the different biomass resources at various altitudes seems to be the most
important economic strategy of various communities in the upper catchment
of river Bhagirathi. It was found that almost all the zones above 2700m were
used seasonally by one or the other form of transhumant community. All the
transhumant communities had one thing in common ie. the seasonal
migration. However, these communities differed in their lifestyle, resource
Use pattemns community composition and socio-economics (Table-5.1). The
time periods of journey were related to the spatial range covered and herd-
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size managed (Figure-5.4). It was found that resources used during journey
and energy expenditure in the form of human labour during transhumance
were probably higher in case of Nomadic (Gujjars) and Semi-nomadic
(Gaddis) communities compared to NTs and TMs. This could be due to
differences in the economic basis. People with dependence only on livestock
(Gujjars) spent more time and covered wider altitudinal ranges than those,
which had agricultural based economy (NT). In case of NTs and TMs
agricultural activities determined their movements. Their upward movement
started after completing all the cultivation work and retumed back to lower
villages before the harvest of kharif crops. Individual communities also
differed in their movement both horizontally and vertically. Gaddis and Gujjars
moved horizontally in space for quite a long distance to fulfill the resource
needs of their livestock before moving vertically to alpine zones. This could
cause wider impact on the natural resources. On the other hand NTs and TMs
had vertical and horizontal movements only to reach their summer
settlements. A difference in livestock composition and their stratification in the
alpine region was also seen. Gaddi herds (sheep and goats) were confined to
higher zones (>3600m) compared to cattle and buffaloes of Gujjars and NTs
(2700-3600m). This stratification was either based on the relationship of body
sizes of animals and ecological features of the areas (Gonzalez et al. 1990) or
due to resource scarcity in a particular zone. Either of the two or both reasons
might have allowed dispersion of different communities in different zones.
Negi (1998) discussed that resource depletion was an important factor in the
movement of Gujjars from Jammu & Kashmir to parts of Punjab, H.P and hills
of U.P. Main factor regulating the seasonal movements of Gujjars, Gaddis
and TMs was change in the climate leading to resource scarcity in the lower
valleys, however, in case of NTs agricultural activities guided the movement.
In some parts of'the world (Perez & Saez 1990) the seasonal movement is
regulated by the date on which pastures are leased.

Hoon (1996) also observed similar differences in time and space
utilization among shepherds (pastoralists) and Kunchas (transhumant
villagers) while studying sociological aspects of Bhotiyas of Kumaon. Similarly
Bakerwals of Jammu & Kashmir also utilized different ecological belts in their

.annual cycle of movements (Casimir & Rao 1985). Though in case of
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transhumant Bhotiyas of Kumaon, a direct Jink was found between livestock
and land ownership pattems (Farooquee & Nautiyal 1996), no such
relationship was evident among the Jads inhabiting Bhagirathi valley.
However, such relationship was found in case of NTs, where villages with
more agricultural land had more livestock units (chapter-4). Communities
following NT in Pithoragarh and Aimora had primary occupation based on
agriculture similar to the NTs of present study but it only fulfilled their
subsistence needs so they reared cattle to earn liquid cash from the sale of
milk products (Farooquee 1992). On the other hand in the present area NTs

had market-oriented agriculture and people reared animals to supplemen,t_'h

their needs and manage agricultural activities.

The different transhumant communities also differed in their resource
use patterns. It was found that Gujjars and TMs used the rescurces of their
summer and winter homes altemately but Gaddis and NTs had simultaneous
resource use at both permanent (villages) and temporary (chhans or tents)

camps. The alternate pattem of resource extraction was in accordance with

the traditional form of migration, which allowed time for the regeneration of

surrounding forests. But in the case of simultaneous resource use, forests -

around both permmanent and temporary settlements were disturbed. This is
complementary to the results of Schmidt-vogt (1990) in case of Nepalese
people. In the present study it was also observed that Gujjars had highest
fuelwood consumption compared to other three communities (Figure-5.2)
because they generally had two hearths; one for cooking and other for heating
the huts and were totally dependent on forest resources for fuilfilling their daily
needs. A comparison of Gujjars with Taungya villagers in and around Rajaji
National Park also revealed that resource use was higher in case of former
(Berkmuller et al. (unpublished). On the other hand in case of fodder, NTs had
higher per livestock unit consumption of leaf-fodder compared to Gujjars
(Figure-5.2). This could be because they kept their herds inside Chhans at
night and were stall-fed whereas Gujjars left their livestock out in the 6pen
even at night and only calves were fed on leaf-fodder. Also, wood used in the
construction of temporary huts was higher in case of NTs compared to Gujjars
(Figure-5.3) because Chhans of NTs were generally bigger in size and had
Space for animal herds also while Gujjar huts had single room, which was

84




el

partitioned, as kitchen. Chhans were repaired only after two or three years,
while Gujjar huts were renovated every year.

Confinement of different communities in different ecological zones in
the alpine area also justified the composition of species they utilized as
fuelwood or fodder (Table-5.7). Thus different transhumant communities do
have overlap in the route that they used to migrate to alpine ranges but once
in the alpine region they were confined to different altitudes. Though this had
decreased the concentration of herds at a particular zone but had certainly
widened the region of influence of anthropogenic activities. This would put
more pressure on the ecologically sensitive sub-alpine forests and alpine
meadows.

5.4.2 Transformations in the transhumance practices and their impact:
Traditional ways of life are being vitally effected by the changing
circumstances such as the growth of both human and livestock population,

invasion of modem civilization and coming up of developmental projects.
These effects alter the traditional lifestyle and landuse practices. Reduced
rotation cycle in the Jhum (slash & bum) cultivation in the North-east,
replacement of subsistence economy with market oriented agriculture in many
parts, monoculture plantations and clear felling of forest patches for tea
gardens and orchards are some of the examples of such transformations.
Transhumance is no exception to such changes. Traditional form of
nomadism or “true form of nomadism” i.e. to roam from one place to another
without having fixed destination has been replaced by the present type of
nomadism (as followed by Gujjars) with fixed summer and winter destinations.
The routes and the areas of usage are now well defined. Nuclear
transhumance and semi-nomadism are themselves an interphase of
nomadism and sedentarism (Farooquee 1992, Tucker 1986). Traditionally
these transitions would have taken place to supplement subsistence but now
these seasonal movements have become a part of their market-oriented
economy. This change was also evident in the livestock composition of
different communities. Eatlier, in case of NTs sheep and goats constituted the
herds as the economy was based on pastoralism but now number of bovines

has increased due to shift towards agriculture based economy (Figure-5.5).
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Figure-5.5: Livestock composition of Nuclear
transhumants between 1969-1997

Others _' l . o
1 1997
'§ MuIe/Horses-,< B1060
'g Sheep/Goats e -
> ) —
3 Buffaloes ‘l [
Cow/Oxen ,.ﬁ..,.__w.;_..,_;;.._;;.._'!;,.;;;;;,I ot

N

0 150 300 450 600 750 900 1050 1200 1350

Livestock Units

Whereas Gujjars have now almost stopped keeping sheep and goats and

population of buffaloes and horses has increased in their herds (Figure-5.6).

Figure-5.6: Changes in livestock composition of
Gujjars
450
400 5 OBuifalo
350 - - — 5 HOxen
§ 300 > = z 5 DOHorse/Mule
§ 250 1] 3 N = & HCalf Buffalo
= 20013 % 2 = o B Sheep&Goat
o 150 = = =1 g =
* ! 5 [ 2 55 =
100 T = 3 £
5011 2 HEE g1 5
0 y Y v
1975-80° 1980-85' 1985-90 1990-95' 1995-98'
Year

This again is an indication of commercialized pastoralism. Impact of market-
oriented economy was also observed in the Gujars of other parts of
Himalaya. Gujjars inhabiting tarai area of Kumaon have almost ceased to visit
Pindar valley now perhaps due to its remoteness from the market (Nand &
Kumar 1989). In parts of Punjab, Gujjars have almost stopped transhumance
and have adapted sedentary lifestyle (Manku 1985). This is because with
increasing population, pastoralists tend to become agriculturist to fulfill their
biological as well as economical needs (Brown 1971). Gaddi herds arriving in
alpine areas of Bhagirathi catchment have also reduced (Figure-5.7) due to
Problems encountered during these long journeys and also because of
increasing resource scarcities and conflicts with other communities (Bhandari
1981),
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Figure-5.7: Change in the number of Gaddi
herds coming to Uttarkashi
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In case of Jads, collapse of Indo-Tibet trade led to sudden disruption of the
economic main-stay (trade with Tibet) and stability of their socio-cultural life
(Hoon 1996). Alternative sources of livelihood were sought and they modified
their socio-cultural life in conformity with the changed conditions (Dube and
Singh 1997). Their trading instincts helped them in establishing wool-based
trade and this further increased their livestock holdings, which resulted in
more resource extraction from the surrounding forests. Now a change is
visible in this trade also. With recognition 6f the benefit of reservation as
scheduled tribes more and more Jad people are now inclined towards seeking
employment in govemment services. In case of Garhwali transmigrants,
younger generation (ca. 32%) are getting more inclined towards other modes
of livelihood such as tourism. The reason for this could be better transport
network, increased tourist number in this area and roadside location of the
village (Personal observation). Inclination towards other modes of economy
might lead to decline in transhumance practice but as tourism generates
seasonal income, their mainstay would remain agriculture only. Technological
and economical changes have not only reshaped practice of transhumance
but also outmoded on foot migration, which is now undertaken by bus, truck or
taxi in case of TMs and some times Gujjars.

This shift in traditional transhumance practice, by no means, was a
smooth transition but it might have taken several decades to come to the
Present status. The negative impact of transhumance in the surrounding
areas comes up as overgrazed pastures eroded lands and proliferating weeds
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Degradation of sub-alpine forests

-5.5:

Plate
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(Casimir & Rao 1985, Shah 1988, Rawat & Uniyal 1993).

At several places in
Himalaya, forests are in a poor state of regeneration due to overgrazing and
purning (Pirazizy 1992).

The problem of overstocking in sensitive sub-alpine %
and alpine zones has led to the degradation of alpine meadows in the present f
study area too. The intensity of lopping of trees increased in the sub-alpine
and alpine zones during rainy season. The forests surrounding temporary
settlements are severely lopped and debarked (Plates 5.5 & 5.6) to turn into
pole or bushy appearance (Chapter-7). Regeneration status of preferred
species was also poor and canopy loss has resulted in the coming up of
secondary species (Uniyal et al., 2000). In the winter deras of Gujjars also
regeneration of fodder tree utilized by buffaloes was very low (Edgaonkar
1995). In the future this could result in fodder shortages. Excessive resource
use by Gujjars in their winter settlements has also led to depletion and

transformation of vegetation (Das et al. 1996). Cases of transhumant herds

destroying crops on their way to alpine meadows have also been highlighted
(Chatterjee 1980) and observed during this study. Besides, while traversing
through the forest, livestock herds also disturb the habitat of many wild fauna
resulting in increased wildlife-human conflicts (Mishra 1997). This was also
observed in the present study (Chapter-8). It is due to these ecological
impacts that the practice of transhumance is highly questionable.

Now the question is whether this practice is still economically
viable to transhumants? In case of NTs, TMs and Gaddis it might be viable
as it is their supplementary source of income and their primary occupation is
either agriculture or trade. With better socio-economic conditions in the future
this practice might stop completely as has been seen in one of the six study
villages and other parts of the Himalaya (Dube & Singh 1997). But what is the
status of nomadism by Gujjars? On evaluating the livestock losses during
their stay at alpine settlements, taxes paid to forest department, energy
expenditure and problems (mental as well as physical) faced during seasonal
migration by Gujjars their benefits seemed to be meagre. The economical
Costs coupled with ecological costs in transhumance practice of Gujjars were
found to be more than the total benefits (Figure-5.8). Hence, this practice as
determined from the present study is neither sustainable for the economical
Upliftment of Gujjars nor for the recuperation of high altitude forests.
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Figure-5.8: Costs and benefits from nomadism
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Widening of region of influence of anthropogenic activities in the alpine
zones coupled with transitions in the traditional landuse practices such as
subsistence based agriculture to commercialized agriculture might increase
pressures on the surrounding forests for their resource needs. The expansion
of agricultural land at the cost of surrounding forests in the permanent villages
and degradation of timberline forests due to increased pressure by
transhumant communities might lead to shrinkage of relatively undisturbed
mid-elevation forests.
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CHAPTER-6

Current Level of Tourism and Its Impact

6.1 Introduction

Tourism has acquired the status of second largest industry of the world in
terms of direct and indirect employment generation. Though the concept of
travel is very old, the term ‘tourism’ as we know today is of relatively modem
origin (Tewari 1994). In India, tourism in the form of pilgrimage is an age-old
phenomenon, however after the enactment of Indian constitution, tourism
received a greater impetus. In 1958, a separate department of tourism was
created under the Ministry of Transport. Later a presidential order of 1967
brought the Department of Tourism and Civil Aviation formally into being with
the objects of developing and promoting tourism in the country (Pillai 1985).

Distribution of major shrines and natural landscapes in the Garhwal

Himalaya provided it a prominent place in the tourism industry. Four distinct
forms of tourism viz., pilgrimage, elite tourism, mass tourism and wildlife or
nature tourism have been identified in the Garhwal Himalaya (Singh 1980).
Pilgrimage has been an important feature of this region (Bhardwaj 1973).
Every bit of land in Garhwal is considered sacred and thus have the latent
potential of religious tourism. The Panch Prayags, Panch Badris, Panch
Kedars and a number of holy places abound this region (Prasad 1 994).
Simplicity, austerity and morality were the main traits that characterized the
pilgrims’ progress to these shrines. The concept of ‘Tirth’ (pilgrimage)
intertwined the spirit of religion and tourism (Dabral 1960). Modemn tourism or
mass tourism, which is the innovation of the 20th century, entered Garhwal
Himalaya after the construction of metalled roads and the opening of Garhwal
for visitors in 1974 (Singh 1977). This influx of visitors has now become
intermiriable and is exerting immense socio-economic influences resulting in
Social transformations (Pirazizy 1993, Singh 1983). Since past few decades
there has been a rapid increase in number of visitors to Garhwal mostly due
to disturbance in Kashmir Himalaya. Resorts such as Mussporie, Dehradun,
Badrinath, Kedamath, Yamunotri and Gangotri are the main tourist centers
Which have attracted 3/4™ of the total tourist flow to Garhwal Himalaya and
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still show & rising trend (Kayastha & Raj 1990). The unmanaged influx of

mass tourism in the fragile zones of Garhwal Himalaya has led to rapid
degradation at several places. Deterioration of fragile ecosystems and
attractive landscapes through unplanned construction, excessive trampling
and unsustainable resource use has been highlighted in several parts of the
Garhwal Himalaya (Singh & Kaur 1980, Singh 1983, Kaur 1985, Khadkha
1992, Berkmuller et al. (unpublished). Despite its long-term negative impacts,
tourism has some potential for positive socio-economic benefits from
improved opportunities for jobs and education, improved civil amenities,
transport network and environmental awareness. For incorporating
appropriate planning strategies for tourism at micro-level, analysis of
ecological profiles of different tourist centers and lifestyle of visitors becomes
essential. Impacts of tourism in varied socio-economic and ecological

conditions should be evaluated to reduce conflicts between development and

conservation goals (Parsons 1986).

The upper catchment of river Bhagirathi is.not an exception to all that is
described above. It has been an important religious center and now the
number of nature lovers has also increased since past few decades. Recent
increase in the influx of tourists has led to increased construction around
Gangotri. Deforestation and unplanned construction around Gangotri temple
(a famous Hindu shrine in the Bhagirathi catchment) and Gaurnukh (source of
river Bhagirathi) has resulted in ecological degradation of the area (Nand &
Kumar 1989). Keeping this in view, the Government of India banned all kind of
construction in and around Gangotri (UNI, 1991). Many workers have
highlighted the impacts of increased and ill-conceived tourism in and around
Gangotri but no systematic quantitative studies have been carried out to study
the attitude and behaviour of visitors and its impacts on the surrounding
environment, which is a major prerequisite for proper planning. This aroused
the need for present study in the upper catchment of river Bhagirathi. Broad

questions framed for the study were:
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. What are the impacts of tourist activities on forests surrounding the tourist
centers?

. Are there any differences in the behavioura] characteristics and resource
use patterns of domestic and international tourists?

« Are there any differences in the behavioural characteristics and resource
use patterns of nature tourists and pilgrims?

6.2 Methods

6.2.1 Field Methods: The reference of the records of Regional Tourist Office
(RTO) at Uttarkashi and discussions with the Officer on Special Duty (OSD)
adventure tourism, established that there were two peak tourist seasons in a
year. These were summer (mid-May to mid-June) and autumn seasons (mid-

September to mid-October). These two seasons were therefore selected for

studying the above mentioned objectives. Following different tools were used

to elicit information:

o Pressure assessment: Two trails (1.0 km each) were selected in the
vicinity of Gangotri (a religious shrine of Hindus) to study the impact of
visitors (lopping of trees and disposal of garbage) on the surrounding
environment. Of the two trails one was less visited trail and the other was
more visited. In each trail, at every 250m, a circular plot of 10m radius was
laid to record the tree species, number of individuals of each species, their
CBH above breast height and number of cut/lopped trees (Sale &
Berkmuller 1988). Garbage inside each plot was also weighed after
sorting. |

* Questionnaire surveys: Gangotri being one of major tourist centers was
selected as an observation point. Besides Gangotri, observations were
‘also recorded in the two intensive study sites (ISS). The information was
gathered from the visitors and hoteliers through structured questionnaires
and interviews. At Gangotri, three days each in two major tourist season (
summer and autumn) were selected randomly for distribution of
questionnaires over a three years period of study (Oct. 1996-July 1999).
Hence, data for a total of three summer and three autumn seasons was
compiled. In each season 100 copies of questionnaires (Appendix-3.4)
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were distributed to the tourists (parties, families, and individuals) randomly.

For illiterate respondents interviews were conducted to obtain answers to

the questionnaires.  For trekking parties in the ISS, a different

questionnaire was structured to incorporate all difference in the field
conditions (Appendix-3.5). A random method was adopted for the
interviews because of no set pattern of visitation in these ISS. In all,
fifteen parties were interviewed in both the ISS. The information gathered
from these questionnaire surveys was related to the lifestyle of visitors,
aim of visitation, resource use pattern and their views about the place and
environment.

e Secondary sources: Secondary information regarding trends of tourists
and number of registered hotels was gathered from the records of tourist
department. Some information was also elicited from the local trekking and

mountaineering agencies and OSD.

6.2.2 Analyses: Data gathered using different tools was analysed to
understand different types of visitors, their behaviour and direct and indirect
impact of tourist activities on the surrounding forests. From the information
collected through questionnaires, tourists were classed into four types viz.,
domestic and intermational, pilgrims and nature lovers. A comparison of
characteristics and resource use patterns of all the four types of tourists was
made to determine the status of different forms of tourism. Different trails
were compared for garbage load and frequency of lopping of trees to
delineate the pressure zones based on wood extraction and litter load.

6.3 Results

The places of tourist’s interest in the upper catchment of river Bhagirathi can
be divided into two zones (Figure-6.1). Pilgrimage zone consist of sites of
famous Hindu shrinés such as Uttarkashi, Gangotri (Plate-6.1) and Gaumukh
and Wilderness zone comprising trek routes to Kedartaal, Nandanvan,
Tapovan, Gaumukh, Saat-Taal, Dodi-Taal, Kheda-Taal, Nachiketa-Taal,
Dayara Bugyal (Plate-6.2), Belak Khal, Kush Kalyan and Chawraungi Khal.

Gaumukh is also visited by nature-lovers.
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6.3.1. Attitude and behavioura/fcharacteristics of domestic and international
tourists: The analyses of questionnaires provided information on profession,
aim of visit, group size and residency time. There was an obvious overlap in
the response percentages in different classes due to preference for more than

one option by the visitors. Some of the sajient features as analyzed are
specified below:

Profession of tourists: Categorization of tourists based on their

profession revealed that of the five hundred domestic tourists interviewed,
33.3% were in government service and 29% in business. About 13% of the
visitors were agriculturists, about 9% students and 3% doctors. People such
as painters, journalists and artists were kept under "others” and they
consisted of about 12% visitors (Table- 6. 1). On the other hand, of one
hundred international tourists interviewed, 44% were workers in different

sectors and 44% were either painters or musicians. Only 6% of them were

students.

Table-6.1: Profession wise distribution of domestic and international visitors
Tourists Service Business Doctor Student Agriculturist Others*  Total

Domestic 167 (33.3) 143 (28.6) 16(3.2) 48(9.5) 63(127) 63 (12.7) 500

International  44(44) 6 (6) 0 6 (6) 0 44(44) 100

Values in parentheses represent percentage of total, *others include painters, joumnalist, player’s etc.

Purpose of Visit and period of stay: Purpose of visit of most of the

domestic visitors was pilgrimage (82.54%) whereas those of international
tourists were either trekking (81%) or meditation (50%). About 31% of
domestic tourists also preferred trekking to places such as Gaumukh and
Tapovan whereas just 5% had meditation as their purpose of visit. About 11%
Also preferred wildlife viewing and photography and 6% were a part of
educational tours (Table-6.2). Most of the domestic tourists (35%) stayed in
Gangotri for less than 24hours because most of them were a part of Package
tours and had their night halt at hotels/dharmshalas in Uttarkashi. Only those
interested to trek to Gaumukh and adjacent areas stayed for more days. In
Case of International tourists most of them (50%) stayed there for about a

Week or fortnight (38%).
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Table-6.2: Purpose of visit and period of stay of domestic and international

visitors
Purpose of visit
Tourists Trekking wv EDT Photography Pilgrimage Meditation Total
B'c;r—r:ﬁic 159 (31.75) 56 (11.1) 32 (6.4) 56 (11.1)  413(82.5) 24(4.8) 500
International  81(81)  38(38) 19 (19) 25 (25) 31(31)  50(50) 100
Duration of stay
—T—o—urists <lday 1day 2days 2<7days = 7-15days >15days Total
Domestic 175(34.9) 87(17.5)  63(12.7) 144(28.9) 16(3.2) 0 500
International 0 0 6(6) 50(50) 6(6) 38(38) 100

Values in parentheses represent percentage of total, WV= wildlife viewing, EDT = educational tour

Group size of the tourists: Most of the domestic tourists had a group
size of 5-8 people followed by those with 9 to 12 people in a group (Table-
6.3). On the other hand more of the Intemational tourists were either single

individuals or in a group of 2-4. Most of the domestic tourists visiting Gangotri
were from eastern parts of India especially West-Bengal followed by Westem
India (including people from Gujrat, Rajasthan and Haryana). Number of
visitors from the state of Bengal increase in autumn due to Durga Puja
vacations and hence autumn is often termed as “season of Bengali tourists”.

Most of the International tourists (60%) visiting Gangotri were from Germany

and France.
Table-6.3: Number of people in a group

Group size
Tourists Individuals 2to 4 people 5to 8 people 9 to 12 people >12 people Total
Domestic 24(4.8) 119(23.8) 214(42.9) 127(25.4) 16(3.2) 500
International  56(56) 44(44) 0 0 0 100

Valuesin parentheses represent percentage of total

Source of Information and frequency of visitation: Based on the
information provided by the respondents about their source of knowledge
about the area, it was found that 67% of domestic tourists leamt about the
Place through word of mouth followed by books (44%) (Table-6.4). On the
Other hand books were the main source of information (75%) in case of
Intemational tourists followed by word of mouth (69%). Brochures (14%) and
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films (3%) were a minor source of information in the present area. As regards
their earlier visits to this place most of the domestic tourists visited the place

for the first time (75%) and just 11% had visited it more than once. Only 19%
of the international tourists visited the place once.

Table-6.4: Source of information and frequency of visitation of domestic and
international visitors

Source of information

Tourists Books Brochures Films Friends Total

Domestic 222 (44.44) 71(14.29) 16(3.2) 333(66.7) 500

International 75(75) 6(6) 0 69(69) 100
Frequency of visitation

Tourists Not visited Once More than once Total

Domestic 373(74.6) 71(14.3) 56(11.1) 500

International 81(81) 19(19) 0 100

Values in parentheses represent percentage of total

Mode of transport and accommodation: Most of the domestic as well as

International visitors preferred bus as the mode of transport to visit Gangotri
(Table-6.5). However, to visit Gaumukh about 2% of the domestic visitors
preferred ponies/mules and another 2% preferred trekking whereas almost all
the intemational tourists preferred to go on foot. In Gangotri most of the
domestic (62%) aé well as International (81%) visitors staying ovemight chose
to stay in hotels/lodges. But in Gaumukh they either used tents or stayed in
ashrams. During the stay most of the domestic and intemnational tourists
depended on local restaurants/hotels for food and only few persons prepared

food themselves.

Table-6.5: Mode of transport and accommodation preferred by visitors

Mode of transport
?ourists Bus Car Taxi On foot Total
‘Domestic 202(58.37)  111(22.22) 95(19.05) 24(4.76) 500
International 81(81) 13(13) 13(13) 25(25) 100
Accommodation
Turists Hotel Tents Ashrams In transit Total
Domestic 310(61.9)  32(6.35) 159(31.75) _ 151(30.16) 500
International 81(81) 25(25) 38(38) 0 100

\
Valuesin parentheses represent percentage of total
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Resource use: Most of the domestic (

83%) as well as international
(81%) tourists had negative reply regarding resources used in Gangotri and

enroute Gaumukh (Table-6.6). However, about 13% international and 40%

domestic visitors used fuelwood for cooking and for heating requirements.

None of the visitors extracted medicinal herbs though few (2%) collected
ornamental plants.

Table-6.6: Resources used by domestic and international visitors
Resource use

Tourists Yes No Total

Domestic 48(9.52) 413(82.54) 500

International 13(13) 81(81) 100
Kind of resource

Tourists Fuelwood Medicinal Plants Ornamental Plants Total

Domestic 40(7.94) 0 8(1.59) 500

International 13(13) 0 0 100

Values in parentheses represent percentage of total

Garbage disposal and disturbances: Of the total five hundred domestic

visitors interviewed about 67% reported of disposing off garbage in the
dustbins whereas most of the intemational visitors packed their garbage with
themselves (69%). When asked about the kind of disturbances observed
around Gangotri, most of the intemational tourists reported of unmanaged
litter/garbage and too much of construction but domestic visitors highlighted

more on the problem of deforestation and crowd (Table-6.7).

Table-6.7: Garbage disposal and disturbances observed by visitors
Garbage disposal options

?ourists Dustbin Pit Burning Pack out Throw No reply

Domestic  333(66.67) _ 8(159) _ 8(1.59) 87(17.45) 48(9.52) 24(4.76)

International  56(56) 0 0 69(69) 0 0
Disturbance sources

TT:Grists None Crowd Litter ~ Trampling Lopping Urbanisation No reply

Domestic 151(30.16) 175(34.9) 159(31.75) 16(3.17) 222(44.44) 95(19.05) 16(3.17)

International  25(25) 6(6) 63(63) D S5{58) 44(44) 0

e ——
Valuesin parentheses represent percentage of total
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and international were satisfied with the visit to this place in terms of peace of
mind, natural resources and fresh ajr. However, few domestic tourists were
dissatisfied and complained abouyt local transport facilities (3.2%) and hike in
fare during peak tourist season, Many others were unhappy with bad
sanitation arrangements (19%) and accommodation (12.8%). In case of
international tourists most of them were dissatisfied with the heaps of garbage
in and around rivers and forest trails (50%) others were unhappy with the bad
sanitary facilities (31%). Some of them (13%) also raised concermn about
fuelwood bumt in the hotels and ashrams, which being the main cause of
deforestation.

6.3.2. Attitude and behavioural characteristics of pilgrims and nature tourists:
Of the total five hundred visitors interviewed it was found that about 183 had
come there to enjoy the wildemness and natural beauty of the area (nature
tourists) and about 429 had come there for pilgrimage (Pilgrims). Trekking,
wildlife viewing and nature photography were the main aims of nature tourists
while worship in the temple and take holy dip in the Bhagirathi was the main
aim of pilgrims. Of the 429 pilgrims visiting Gangotri, about 112 were also
interested in the wildemess zones. These were included under the category of
both pilgrims and nature tourists and hence there would be some overlap in
the percentages. In addition to interviews at Gangotri, 15 trekking parties to
ISS were also classed as nature tourists (Table-6.8). Analyses of information
revealed salient characteristics of both nature tourists and pilgrims in Gangotri

and other wilderness zones.

Table-6.8: Attitude and behavioural characteristics of nature tourists in the two
Nature trails

Parameters Lata to Belak Bhatwari to Dayara
# of groups y X
# of People/group 25468 i
Minimum # of people ’ :
Maximum # of people - >
S

Ource of Information
Guide - i
Books 2 -
\
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Brochures I 0
ﬁ;;,;gnT;y of visits I

Never 6 6
Once 0 1
Twice 0 0
more than twice 1 1
"Mode of transport

Foot 7 8
Horses/mules

"Accommodation

Hotels 1 0
Tents 3

Chhans 3

Period of stay

7days 3 3
2-6days 4
1day 3 1
<1day 0
Food

Packed food 5

Prepare yourself 7 8
Fuel used

Kerosene 6 7
Fuelwood 4 6
Gas 2 2
Equipmer_lt taken along

Camera 7

Binocular

Tape recorder 4

?arbage disposal

Pack out 4 4
Throw 0 0
Dig a pit 2 2
Bumn 3 6
Whting of wild

animals

Yes 5 2
No 2 .
—_—
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Profession_of tourists: Of the 183 nature tourists maximum number
represented the category of service based occupation
visiting wilderness zones (Lata to Belak Khal & Bhatwari
represented groups of students (61%

(56%) while those
to Dayara) mostly

)- Of the pilgrims to Gangetri, service
based occupation was represented by the highest Proportion (46%) (Table-

6.9).

Table-6.9: Profession wise distribution of pilgrims and nature tourists

Tourists Service Business Student Others Total
Pilgrim 199(46.3) 143(33.33) 24(5.55) 63(14.€) 429
Nature tourist 103(56.5) 24(13.04) 56(30.43) 183

Values in parentheses represent percentage of total

Purpose of visit_and duration of stay: Most of the nature tourists
preferred trekking (83%) compared to pilgrims whose motive during the stay
was to offer prayers and have a dip in Holy river (100%). Besides trekking,
nature lovers were also interested in photography (40%) and wildlife viewing
(40%). Nature tourists and pilgrims also differed in their period of stay. Most
of the pilgrims (30 to 33%) stayed at Gangotri just for few hours or a day.
Most of nature tourists (70%) preferred to stay for a period of two to seven
days to enjoy the wildemess and trek to surrounding peaks and alpine
meadows (Table-6.10). Nature tourists in the ISS (40%) also preferred to stay

for about seven days in the forests and meadows (Table-6.8).

Table-6.10: Purpose of visit and period of stay of pilgrims and nature tourists
Purpose of visit

Tourists Trekking WV EDT _ Photography Pilgrimage Meditation Total
Pilgrim 80(18.64) 13(3.03) 0 2(0.5) 429(100) 0 429
Nature 154 (82.6) 40(21.7) 16(8.6) 40(21.74) 0 o 182
tourists

T Period of stay

mts <24hr 24 hrs 2 days 2<7 days 7-15days >15days Total
Pilgrim 743 (33.3) 127 (29.6) 64 (14.8)  95(22.2) 0 0 429
Nature 0  24(13.04) 16(8.69) 127(69.56)  16(8.69) 0 183
tourists

T —— — . ry — 0
Valueg in parentheses represent percentage of total, WV= wildlife viewing, EDT = educational tour
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Group size of the tourists: Most of the nature tourists

in a group of 2.0 4 individuals (48%) while most of the pilgrims (41%) were in

groups of 5 to 8 individuals (Table-6, 1 1)- On the other hand, in the 15 trekking
parties interviewed at wilderness 2o

to Gangotri were

Nes average group size was 21

per group (Table-6.8).

Table-6.11: Number of visitors in different group sizes

Group size
Tourists Single 2to4 5t08 9to 12 >12 Total
Pilgrims 16(87)  135@31.5)  175(40.7) 48(11.11)  55(12.96) 429
Nature 8(43)  87(47.8)  48(26.08) 16(8.69) 24(13.04) 183

tourists >

Values in parentheses represent percentage of total

Source of information: Most of the nature tourists to Gangotri leamnt

about the place through books (Table-6.12) while those visiting wilderness
zones were informed about these nature trails by their local guides (73%) and
rest got the information through brochures of tourism department (27%)
(Table-6.8). On the other hand most of the pilgrims (67%) got the information
through words of mouth i.e. through friends and relatives. | '

Table-6.12: Source of information for visitors
Source of information

Tourists Books Brochures Films Friends Total

Filgrims 135(31.48) 48(11.11) 16 (3.7) 286 (66.66) 429
Nature 111(60.86) 40(21.74) 16(8.69) 111(60.86) 183
tourists '

Values in Parentheses represent percentage of total

Mode of transport and accommodation: Mode of transport used by

Most of the tourists whether nature tourists or pilgrims to reach Gangotri was
bus. For visiting other areas around Gangotri, nature tourists preferred
frekking, whereas about 2% of pilgrims depended on ponies or mules to visit
GaUmuk_h_ On the other hand nature tourists to wildemess zones used bus or
taxi to reach last road head village and from there trekked (100%) on foot to
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reach their destination, but of the total fifteen parties, four carried their

luggage on mules and ponies also. Most of the visitors (56%) to Gaumukh

poth pilgrims and nature tourists stayeq i ashrams and about 30% of the
nature tourists carried their own tents. In case of visitors to wilderness zones

most of them (60%) carried their own tents and rest stayed in the temporary

huts and hotels in the Dayara and Bejak respectively (Table-6.8).

Resource use: About 35% of the nature tourists used wood as the

source of fuel during trek and camping while none of the pilgrims used any
natural resource from the Surrounding forests. On the other hand about 67%

of nature tourists to wilderess zones bumt fuelwood to cook food and lit
campfires. Most of the sub-alpine tree Species such as birch (Betula utilis) and
rhododendron (R. campanulatum) are preferred as fuelwood by the trekking
parties in the Gangotri-Gaumukh zones whereas in the ISS, brown oak (Q.
semecarpifolia) is the most frequently bumt species by both (trekking parties
and hoteliers). An average of 20 kg of wood is burnt per day by a trekking
party of 5 to 6 individuals and varies according to the group size and period of
stay. In case of hoteliers an average of 35 kg of wood is burnt per day per
hotel. It also varies with weather conditions and number of visitors.

Garbage disposal and disturbances observed: When asked about

disposal of garbage and disturbances observed around Gangotri and forests
in the wildemess zones, most of the nature tourists and pilgrims (60%)
reported of using dustbins to throw the garbage. Regarding disturbances,
nature tourists emphasized on problems of litter (65%) especially polythene
bags and plastic bottles and deforestation especially in the Bhojbasa and
Chirbasa areas whereas 46% of the pilgrims complained of too many people
during peak season. Of the fifteen groups interviewed, most of the nature
tourists (60%) generally bumt the garbage and rest others (63%) packed it
Out. They complained of heavy lopping (82%) in the surrounding forests and
Soil erosion (80%) in the alpine and sub-alpine meadows.

Satisfaction from the tour: Most of the pilgrims (89%) were satisfied
With the tour, though few reported of accommodation problems. Wanderers on
the other hand enjoyed the beauty of peaks and forests but most of them
Were unable to see any wild animals. In the wildemess zones about 47% of
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the groups could see some of the other king of wild animal but they
emphasized on development of good camping and resting sites.

6.3.3. Anthropogenic pressures on the forests surrounding tourist sites: Two

types of anthropogenic pressures viz, lopping and cutting of trees and

presence of garbage on the trails to forests surrounding the pilgrimage zones
were quantified.

It revealed that more visited traj| (MVT) had a total of 41 trees/0.1ha,
of which 56% were lopped. On the other hand, less visited trail (LVT) had 69
trees/0.1ha, of which about 14% were, lopped (T able-6.13). The difference in
densities of woody vegetation could also be due to different aspects but
differences in lopping were only due to anthropogenic activities. On the MVT
most of the trees were cut below the breast height while those on the LVT
were just lopped. The reason for this could be that on the MVT more lodges
have been constructed recently, which might have required land whereas on
the LVT most of the trees were lopped for fuelwood and hence were not cut

below breast height.

Table-6.13: Lopping pressure on forests around Gangotri

Pressure parameters Less visited trail More visited trail
Total trees/0.1 ha . 69 41

Trees lopped/0.1 ha 10 23
Lopping intensity (%) 14.49 56.09

After the survey of the area surrounding the Gangotri temple, it was found that
more garbage was disposed off along forest trails and riverbanks than on the
main road or market. Though an incinerator has been kept by Gangotri
Conservation Project (GCP) at the entrance of the temple area, still an
average of ten heaps of garbage composed of polythene bags, pouches,
Plastic bottles and cans were counted on different trails in Summer season.
The number of garbage heaps increased to an average of fourteen in
autumns. Analyses of the garbage quantified in the trails also revealed that
Mmore of garbage was found during autumn (38.37kg/ha) season than summer
(13-49kg/ha). Of the two trails, it was found that the LVT had more garbage

COmpared to MVT in both the seasons (Table-6.14).
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Table-6.14: Quantification of garbage j
Less visited traj|

in the forest trails around Gangotri
More visited trail

ﬁmmers

Polythene (gm) 68.75+26.73 (20.5) 46.67+24.9 (52.8)

Bottles (gm) 266.67+222.62 (79.5) 41.67+ 23.7(47.2)

Total(gm/0.03ha) 335.42 +241.5 (1 00) 88.33 +37.7(100)

Total (kg/ha) 10.68 2.81

‘In autumn

Polythene (gm) 175.83+52.22 (17.73) 111.67+38.43(52.3)

Bottles (gm) 815.831670.05 (82.27) 101.67+51.5 (47.7)
_ Total (gm/0.03ha) 991.67 + 662.13(100) 213.33+74(100)

Total (kg/ha) 31.58 6.79

Values in parentheses represent percentage of total, + = standard error

In the wilderness zones of Belak and Dayara, trails had less refuse but litter
comprising of fruit j juice cans, mineral water bottles and candy wrappers were
spread sparsely in the camping sites (Plate-6.3). Garbage was also found
spread around hotels in the sub-alpine Belak-Khal area. Most of the garbage
was non-biodegradable.

6.4. Discussion

Development of tourism has taken different shapes and magnitudes in
different environmental situations (Cole & Marion 1986, Joshi 1992, Wilson &
Seney 1994). In the Himalayan region it has transformed from the age-old
Hindu Tirtha’ concept to the modem or ‘mass tourism’ (Singh 1993). One of
the main reasons behind this transition is the development of roads and
infrastructure facilities, which allowed easy access into higher Himalaya. In
Bhagirathi catchment also, the number of visitors has increased after the
Construction of road upto Gangotri temple. Gangotri temple, which was not
easily approachablefill the beginning of the 20th century, became a full-
fledged tourist center in the late seventies. Since past few years the influx of
domestic (Figure-6.2) as well as international visitors has gone up (Figure-
6.3). The decline in visitor numbers during 1992 and 1994 was due to
®arthquake of 1991 and Uttaranchal movement for the new statehood

respectively.
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Figure-6.2: Infjyy of domestjc tourists in the
upper catchment of river Bhagirathj
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Figure-6.3: Influx of international tourists in
the upper catchment of river Bhagiarthi
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Earlier visitors to Gangotri were either explorers or the saints who took lots of
pain and followed a strict code of conduct while traversing through fragile
Himalayan ranges. But now, the behavioural pattem of visitors has changed.
Their behaviour depends very much on their purpose of visit, which in tum
regulates the sustainability of the surrounding resources.

6.4.1. Affinities and differences in the behaviour of different visitors: It was
évident that though different visitors had different lifestyle and attitude while
On tour, they also had few similarities. Though most of the people visited the
tourist centers of Bhagirathi catchment for pilgrimage, others came to relax
and enjoy the wildemess of the area. Pilgrims period of stay was shorter
COmpared to the nature tourist tourists because their purpose of visit was also
different. Similar behavioural differences were found between nature tourist
and pilgrims in other parts of the Himalaya (Kaur 1985, Singh 1?89). Peak
Visitation period of pilgrims was during summer season,. which led to
overcrowding of the sensitive sub-alpine zone during that per.lod (Plate 6.4).
Pilgrims from different parts of the country came mostly in the form of
Package tour, which defines their larger group size compared to the nature
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nd nature tourist had service-based

loved to live in harmony with the nature. In the two trekking routes most of
them enjoyed their stay in the temporary huts of locals, However, they were
more worried about poor sanitary conditions. On the other hand pilgrims
complained of less varieties in food, overcrowding and transport problems.
‘Most of the comfort conscious pilgrims even suggested of motor road upto
Gaumukh. Though most of ‘the pilgrims were indirect user of the natural
resources few nature-lovers were directly dependent on wood as a source of
fuel during camps. Most of the visitors both domestic and international,
whether pilgrims or nature lovers were satisfied with the visit and many of
them wanted to come again. Nature-seekers found the place peaceful and
inspiring. Many of them had a ‘lifetime’ experience. Experience conscious
visitors were disappointed with the lack of any local souvenir or gifts that they
would have liked to carry home. Many peoble who had come earlier too, were
happy to see better transport facilities, better roads and availability of basic
facilities such as first aid and STD, however, they complained of vanishing
Cultural and aesthetic values of the hills. They were unhappy with the
Construction of concrete buildings instead of traditional wooden cottages, fast
food replacing traditional vegetables and increasing number of rubbish
dumps. The attitude and behaviour of different visitors thus need different
Management implications. It is necessary to develop other neglected trails for
Nature tourists and more information should be spread about them through
brochures, books and magazines. Good camping sites should also be
developed. For pilgrims good sanitary facilities in the pilgrimage points and
®N-route is essential and for them proper halting facilities should be developed

MOt only in the main townships but also en-route.
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a major economic activity has resulted in varied environmental and social

impacts on the host area (Mathieson & wa 1980). Some of the positive

impacts of tourism include rise in income of local hoteliers, shopkeepers and

transporters, improved Infrastructura| facilities, increased consciousness

among several visitors to conserve the wildemess of hills and recognition of
the cultural diversity of the region. On the other hand negative impacts include
deforestation for construction of lodges and hotels, lopping of trees for
fuelwood, increased rubbish dumps, waste disposal, overcrowding of the
ecologically sensitive sub-alpine zones and increased vehicular pollution
during peak seasons. Interviews with the local hoteliers revealed that most of
the hotels and shops were hired for a period of six months. Thus most of
them had seasonal income from tourism (95%) and a large portion of their
income went in paying the rent. The distribution of these benefits is also
concentrated at few townships or road head villages whereas earlier the
contribution of tourism in terms of economic benefits was more or less evenly
distributed in all the villages falling along the routes (Nand & Kumar 1989). It
was also found that of the eleven trekking agencies working in the district
headquarters almost 50% were at loss because of competition with other
agencies working at metropolitan cities. Thus a large part of the income in
these centers and similar other areas outflows (Singh 1983) and locals have
very less benefits. Besides economic conditions, ecological balance of the
area is also under threat due to increased unplanned tourism. It was found
that most of the new lodges and ashrams were constructed at the expense of
forest land besides the ban on construction activity in-the vicinity of Gangotri.
In the 1gt century there was no human habitation and sages lived mostly in
the rocky caves and whole area was surrounded with Deodar-Kail forest
(Atkinson 1882-84). With time the situation changed, in the late 1980s there
were three tourist bungalows, one hotel and two simple restaurants (Nand &
Kumar 1989) but now the number of both restaurants and hotels has
increaseq to more than twenty five. Besides these many ashrams have also
€OMme up in the recent past. A resear