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FOREWORD

The Institute is dedicated to serve the Indian Himalayan region (IHR) through research inputs and
developmental actions in the region. The region is very sensitive to global climate change. It is called the
"sentinels of change" since it responds rapidly and intensely to climatic and environmental modifications with
the danger of losing essential services and menace the well being of the people depending on high altitude
resources. There is growing cvidence that mountains are experiencing changes in temperature higher than the
global average or lower elevation regions. This elevation dependent warming has important implications for the
mass balance of glaciers and associated runoff, for downstream communities and significantly affects the
ecosystem and biodiversity. : :

At the back drop of such pronounced changes the institute has evolved with more innovative and
collaborative national and international research. The institute has demonstrated a multi-scale approach, with
strong interconnections between local/regional/global dimensions and trans-boundary interconnections. It has
made considerable progress in quantifying the on-going and expected changes in mountain environment. The
institute has also made sincere efforts to integrate across the natural sciences and social sciences with inclusion
of interdisciplinary, multi-institutional approach. Its activities have demonstrated strong relevance for user
needs and attempted to examine a variety of interactions among relevant systems.

During the reporting period (2012-13), the Institute has made significant progress in achieving its R&D
targets. Some of the major achievements are: study on the optimizing hydrological responses in a functional
land use model as an attempt towards addressing water sustainability, strengthening and maintenance of
Arboreta and herbal gardens at head quarters and units, standardization of propagation protocols of over 20
multipurpose tree species and medicinal plants, assessment mapping, valuation, prioritization and conservation
of medicinal plant diversity in three river valley and two watersheds in Himachal Pradesh. During the reporting
period the North East unit has substantially contributed to the policy planning of Arunachal Pradesh by three
policies, namely promotion of home stays in Arunachal Pradesh, promotion and management of community
conserved areas in Arunachal Pradesh and Arunachal Pradesh eco-tourism policy. Inventorization and
population assessment of belowground biodiversity (BGBD) particularly earthworm in a traditional village
landscape of Central Himalaya was undertaken for soil fertility improvement. Several training programmes for
various stakeholders have been organized through the Rural Technology Complex (RTC) at Headquarters and
units in an attempt towards interaction with society and obtain their feedback and expectations. Amongst some of
the recular activities completed successfully are on-site training programmes, orientation courses and exposure



Arboreta and Herbal Gardens were
strengthened and maintained at the
Headquarters, Uttarakhand; Mohal-Kullu,
Doharanala and Kasol in Himachal Unit,
Himachal Pradesh; and at Pangthang, Sikkim.
Conventional (seed germination and vegetative)
propagation protocols for over 20 multipurpose
tree species and medicinal plants were
developed. The seedlings were distributed to
farmers for cultivation, plantation, restoration of
degraded lands and development of School
Campuses.

Assessment, mapping, valuation (Conservation:
nativity, endemism & threat categorization;
Socio-economic utilization pattern),
prioritization and conservation of medicinal
plant diversity in the Chandra valley, Upper Beas
Valley, Parbati Watershed, Mohal Khad
Watershed and Banjar Valley in Himachal
Pradesh ware done along with threat
categorization and prioritization of medicinal
plants on these sites.

During the reporting year, the North East Unit
had substantially contributed to policy planning
with respect to biodiversity conservation of the
biologically rich state of Arunachal Pradesh and
promotion of livelihood of the communities by
developing and further defining the three
policies viz. (i) Promotion of Homestays in
Arunachal Pradesh, (ii) Promotion and
Management of Community Conserved Areas in
Arunachal Pradesh, and (iii) Arunachal Pradesh
Ecotourism Policy. The policies are being or have
been developed under GOI-UNDP CCF-II project
entitled “Biodiversity conservation through

o
w

community based natural resource
management in Arunachal Pradesh”.
Sustainable livelihood options were enhanced as
an adaptive strategy to reduce vulnerability and
increase resilience to climate change impact in
the Central Himalaya was studied.

Genetic diversity analysis was conducted on
different high value medicinal plants, which
revealed variations in polymorphism among
habitats and across altitudinal gradients. Anti
oxidant activity was conducted on several plant
species in order to harness their potential in
combating free radical induced diseases. A value
chain for selling medicinal plants and flowers
cultivated in farmers' field was established.

In order to make shifting cultivation ecologically,
economically and socially viable, a number of
state and central policies and laws of the forest
and agriculture sectors dealing with shifting
cultivation and the ongoing schemes and
programmes of NE states and central
Government for control and regulation of
shifting cultivation, were reviewed and
analysed.

Inventorization and population assessment of
belowground biodiversity (BGBD) particularly
earthworm in a traditional village landscape of
the Central Himalaya was undertaken for soil
fertility improvement was done.

The solid waste management study in six towns
(i.e., Bilaspur, Hamirpur, Mandi, Kangra,
Chamba, Keylong) of Himachal Pradesh showed
that biodegradable waste, on an average, made
up 76% of the total waste generated, is which
has a great potential for biocomposting, if kept
away from medical waste.

Publications:
1. Peer Reviewed Scientific Journals
National - 16
International - 55
2. Chapters in Books/Proceedings - 39
3. Authored/Edited Books/Booklets/Bulletins/ Monographs - 06
4. Popular Articles - 43
Award and Honour to GBPIHED Faculty Members - 06
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| EXECUTIVE SUMMARY

The GBPIHED with a strong commitment for
sustainable development of the Indian Himalayan
Region (IHR), is the only institute of its kind which
addresses physical, biological, social and economic
issues of the region and its people in an integrated
manner. The R&D mandate of the Institute is broad and
covers all the facets of environment and development.
Towards achieving this, multi-disciplinary approach
and integration are the guiding principles. The
emphasis on interlinking of natural and social sciences
is the major thrust of all the programmes of the Institute.
In this cffort, special attention is paid to the intricate
balance between fragility of mountains, indigenous
knowledge and sustainable use of natural resources.
Design and implementation of R&D activities on
priority environmental problems, development and
demonstration of best practices, technology packages
and delivery systems for improved livelihood of the
people are the core issues covered under most
programmes in the Institute. A conscious effort is made
to ensure participation of local inhabitants for long-
term acceptance and success of various programmes.
Therefore, training, education and awareness of a
variety of stakeholders are the essential components of
all the R & D programmes. A brief summary of R&D
activities of the Institute during the reporting year
2012-13 1s as follows:

Watershed Processes and Management (WPM)

The theme Watershed Processes and Management
(WPM) focuses to work on watershed services and
management, land and water use policy, consequences
of climatic change, improvement of Himalayan
farming systems, relevant Indigenous knowledge
systems, and domestic energy needs, etc. A project on
“Optimizing Hydrological Responses in a Functional
Land Use Model for Mid-elevation Himalayan
Watersheds: An Attempt towards Water sustainability™
was completed during the year. The study shows that
the Water Supply cannot meet the full domestic and
livestock demand of urban and rural areas without
storage of surplus water from January to March of the
same year. Water resource planning is a must in such
watersheds where upstream-downstream linkages also
need to be explored. In this context a new project on

|

“Ecological, Social and Policy Implications of
Changing Water Resource Scenario in the Indian
Himalayan Context™ was initiated during the year as a
follow up of the completed project on the upper Kosi
watershed. An R&D programme on “Farming Systems
and Changing Climate Regime: Strengthening Food
and Nutritional Security in the Himalaya”, initiated in
January 2013, deals with changes in farming system
due to social, economic, and ecological factors and
goverments policies including climate change. Average
cropping arca of food crops of Upper Kosi watershed in
block years of 2001-2010 reveals reduction in cropping
area of lentil (-62.2%), Bengal gram (-59.3%), barley (-
27.5%) and paddy (-17.5%) as compared to block
years of 1991-2000. The Project on “Run-off modeling
and simulation of sediment load of Gangotri glacier
systems” deals with measurement of daily hydrology
and sediment load three times a day (i.e. at 9.00, 13.00,
and 17.00 hrs.) during the period 23.06.12 to 30.09.12.
Large variations (CV= 0.67) are observed in the
suspended sediment load of Gangotri glacier. During
the ablation season, maximum and minimum
concentration of suspended sediment load is estimated
as 4.08 gm/l and 0.27 gm/l respectively; average
concentration of suspended sediment is estimated as
9671.51 MT/day from Gangotri glacier.

In project “Nematode diversity in the traditional
agro ecosystem of Central Himalaya, their impact on
soil health and crop growth™, approximately fifty major
genera have been identified. The identified nematodes
belonged to five orders. Order Rhabditida, Tylenchida
and Aphelenchida belonged to class Secernentea and
orders Dorylaimida and Mononchida belonged to class
Adenophorae. Project “Indigenous Knowledge:
traditional health care practices in rural areas of
Uttarakhand™ reveals that vaidyas and village elders
use about 154 medicinal plants to treat ailments, out of
which about two dozen herbs had proven/reported
therapeutic activities. 15 formulations of Tinospora
cordifolia (giloye) have been witnessed, out of which 6
are already mentioned in literature but 9 are new. The
Project “Energy use pattern in rural domestic sector of
Uttarakhand State — Issues, Options & Challenges”
reveals that the proportion of rural households in the
state of Uttarakhand has reduced in the last decade



(2001-2011). A transformation, in the use of cooking
energy in the rural areas is also evident during this
decade but at a slow pace. This is evident by (i)
decreasing share of fuel wood (as primary source of
cooking energy) dependent households by 4% (of the
total rural households) in the year 2011 than the year
2001 (67.5% of total rural households), and (ii) 8%
increase in the rural households using LPG as main
source of cooking energy since 2001 (29.4% vs 21.3%).
In the project “"Recharge area identification and
estimation mean residence time for springs in one urban
and one rural micro watershed in Pauri Garhwal using
isotope technique, remote sensing, and GIS for
implementation of artificial recharge structures™,
altitude effect using stable isotope technique was
calculated, recharge zone identified and a geological
map in 1:10,000 scale was prepared for artificial
recharge.

Biodiversity Conservation and Management (BCM)

Biodiversity assessment (qualitative and
quantitative), valuation (Conservation: nativity.
endemism & threat categorization; Socio-economic:
utilization pattern) and conservation prioritization in
the Nanda Devi Biosphere Reserve, Uttarakhand,
Nargu Wildlife Sanctuary, Himachal Pradesh,
Kanchendzonga Biosphere Reserve, Sikkim and
Tawang Kameng Biosphere Reserve, Arunachal
Pradesh was done. The study provided comprehensive
data sets on compositional, structural and functional
aspects of biodiversity. Assessment and monitoring of
the forest communities along altitudinal and
disturbance gradients and climatic regimes were done.
The study showed variations and changing patterns of
vegetation across all the gradients. Assessment,
mapping, valuation (Conservation: nativity, endemism
& threat categorization, Socio-economic: utilization
pattern), prioritization and conservation of medicinal
plant diversity in the Chandra valley, Upper Beas
Valley, Parbati Watershed, Mohal Khad Watershed and
Banjar Valley in Himachal Pradesh was done. Threat
categorization and prioritization of medicinal plants of
these sites were done. Cultivation of Aconitum
heterophyllum was promoted in Jana village, Kullu
valley and Khansar village in Lahaul valley, and
Withania somnifera in lower Kullu valley, Mandi
Pandoh Area and Smaila and adjacent villages was
promoted. Agrotechniques of the 26 high value
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medicinal plants were developed and disseminated
among progressive farmers. Various Training
Programmes and Exposure Visits were organized for
creating awareness and imparting education on
medicinal plants. Conventional (Seed germination and
vegelative) propagation protocols for over 20 multi-
purpose tree species and medicinal plants were
developed. The scedlings were distributed to the
farmers for cultivation, plantation, restoration of
degraded lands and development of School Campuses.

From Sainj Hydro-Electric Project area, 148
species of vascular plants belonging to 72 families and
128 genera, 16 forest communities and 134
economically important plants and From Upper Beas
Valley, 149 species (16 trees, 18 shrubs and 115 herbs
including ferns) and 4 communities (Pinus wallichiana,
Cedrus deodara, Pinus roxburghii, and Alnus nitida)
were recorded. Various ecosystem services were
assessed and documented. From Hadimba Mata,
Kalinag, Jamadagni Rishi, Rupasna, Bhirghu Rishi and
Sangchul Rishi Sacred Groves in Kullu district. A total
of 133 species of vascular plants belonging to 62
families and 115 genera were recorded. One tree
community i.e., Cedrus deodara was identified from
Hadimba Mata, Kalinag and Jamadagni Rishi Sacred
Groves. In CDBR, from 46 sites 196 specics
representing 51 families and 141 genera; 84
economically important plants (used for medicine (98
spp.), wild edible/food (46 spp.). fodder (27 spp.), fuel
(11 spp.), timber (02 spp.), religious rites (08 spp.),
Agricultural tools (07 spp.), insect repellant (02 spp.)
and other species for various other purposes) and 28
other plant communities (16 shrubs and 12 herbs) were
recorded. Species diversity (H') for shrubs ranged from
0.00-3.60 and herbs, 0.98-2.65. Concentration of
dominance (Cd) of shrubs ranged from 0.25-01 and
herbs, 0.09-0.58. Total 29 populations of Arnebia
euchroma between 3,710— 4,394m, ams| were studied
in the Lahaul & Spiti and Kinnaur districts of Himachal
Pradesh. The total shrub density ranged from 40-1190
Ind ha'; total herb density, 4.60-70.55 Ind m” and
relative density (%) of Arebia euchroma ranged from
0.68-41.04 % in the sampled populations. The richness
of shrubs ranged from 1-6 and herbs, 4-27. Pollination
Deficit Protocol experiments were conductes in 20
apple orchards (10 near natural habitats with or without
the treatment of bee hives and 10 far from natural
habitats with or without the treatment of bee hives of
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Apis mellifera) to know the effect of bees on apple crop
production. Highest population density of indigenous
honey bee (Apis cerana) was recorded from the open
pollinated orchards near natural habitat orchards which
ranged between 5 - 7 and 4.6 — 6.9 bees/250 apple
flowers of production and pollenizer varieties. Towards
conservation of high value medicinal plants,
propagation protocols of different plant species using
conventional and in vitro approaches were developed.
Phytochemical investigation on different medicinal
plants was done and contents were quantified
establishing the fact that different altitudinal and habitat
conditions do affect the active content in the Himalayan
medicinal plants.

Genetic diversity analysis was conducted on
different high value medicinal plants, which revealed
variations in polymorphism among habitats and across
altitudinal gradients.  Antioxidant activity was
conducted on several plant species in order to harness
their potential in combating free radical induced
diseases. Value chain for selling medicinal plants and
folowers cultivated in farmers field was established.
Arboreta, Herbal Gardens and Medicinal Plant
Nurseries were strengthened through the introduction
of new accessions at Kosi-Katarmal, Almora,
Uttarakhand, Mohal, Doharanala and Kasol, Himachal
Pradesh and Pangthang, Sikkim. Conservation models
were developed in the Govt. Schools of Uttarakhand
and Himachal Pradesh. Consultation meeting was
conducted for the identification and selection of
traditional crops for long term studies. Various
attributes of traditional agriculture in the Himalayan
region particularly Uttarakhand were discussed and it
was agreed that most of the traditional crops and their
landraces are dwindling in the region. The traditional
farmers are disinterested in continuing with these
landraces. A one day Training Programme on
“Biodiversity Conservation and Management in
Relation to Climate Change” was organized at Govt.
Senior Secondary School, Baldwara, Mandi, Himachal
Pradesh on March 23, 2013. Capacity building of the
132 students and teachers representing 08 Schools and
local inhabitants was done through a comprehensive
lecture on Biodiversity Conservation and Management
in relation to climate change; propagation techniques,
practical exercise of the Participatory Rural Appraisal;
and Qualitative (Rapid sampling & identification of
species) and quantitative assessment (Quadrat method)

of biodiversity. Pre and post training programme
feedbacks were taken. The training programme showed
significant improvement in the knowledge of the
participants about biodiversity conservation and
management and climate change. Over 800
seedlings/plantlets of medicinal and ornamental plants
and multipurpose tree species were distributed to the
Govt. Senior Secondary Schools and inhabitants of
Kullu valley. A one day training workshop for over 30
students (Class X & XII; Biology) and teachers of five
schools in Sikkim was organized. In addition to
lectures, exposure to lab/nurseries, they were involved
in field based vegetation survey exercise in the
arboretum. Following issue prioritization exercise,
participants extensively interacted on various
conservation threats and possible mitigation
approaches.

Environmental Assessment and Management (EAM)

The Theme of Environmental Assessment and
Management (EAM) has been very successful in
achieving its targets during 2012-13. The works upon
which the EAM theme focused during the reporting
period were mainly 12 projects out of which 7 were in-
house (2 ongoing and 5 completed) and 5 were
externally funded from SPL VSSC, Thiruvanthapuram,
PRL Ahmedabad and DST New Delhi. In-house
projects like (i) strategic environmental assessment
(SEA) of hydropower projects in the Himalayan
Region aim at an in-depth study of hydropower projects
to develop a methodology for policy, plan and
programme taking into account the Sutlej basin in
Himachal Pradesh and the Alaknanda basin in
Uttarakhand. Here, Remote Sensing & Geographic
Information System (RS&GIS) were used as effective
tools for studying these projects. The second in-house
project on: (ii) climate change impacts on ecosystem
services in the Indian Himalayan Region aims on
climate change impacts mainly focusing on four
species such as Shorea robusta, Pinus roxburghii,
Quercus leucotrichophora and Quercus floribunda in
the Kumaun Himalaya. Moreover, as an important part
of ecosystem service, tourist recreational services have
also been included in order to be studied in the
background of ES especially in Himachal Pradesh
state. The first three externally funded projects were
mainly concerned with the climate impacts on forest
ecosystems, and aerosols (solid, liquid, gas) and their



impact on climate change. These projects were: (i)
indicators of climate change in context to the
Himalayan forest ecosystems along an environmental
gradient, (ii) aerosols climatology over the
northwestern Indian Himalayan region, Himachal
Pradesh, and (iii) gaseous air pollution in the
background site of sprawling urban environment of
Himachal Pradesh. The remaining two externally
funded projects were mainly concerned with forest
ecosystem services and inventorisation and monitoring
of biosphere reserves concentrating basically on
secking the options for better livelihood options for the
farmers and natural conservation of biosphere reserves
respectively. These two externally funded projects
were: (i) assessment and quantification of forest
ecosystem services with special emphasis on
pollination in different agro-ecosystems, and (ii)
inventorization and monitoring of biosphere reserves
using RS & GIS. Among the completed four projects,
the first three were in-house pertaining to hydropower
projects and their downslope impacts, and adverse
impacts of sprawling urban environment in the form of
waste as well as air pollution, while the fourth
externally funded project was again on ambient air
quality and its sources. The details of these projects
were: (1) strategic environmental assessment (SEA) and
environmental impact analysis (EIA) of hydropower
projects in the western Himalayan Region (2007-2012),
(i1) assessment of downstream impacts of hydroelectric
projects in Arunachal Pradesh: a case of Ranganadi
hydroelectric project (2011- 2012), (iii) appraisal of
tourism for sustainable development— comparative
analysis of Sikkim and Himachal Pradesh (2009-2012),
(iv) urbanisation vis-a-vis solid waste management and
air pollution in sprawling urban cities of Himachal
Himalaya (2007-2012), and (v) ambient air pollution
and its sources in the background sites of different hill
spots in the northwestern Himalayas, Himachal
Pradesh (2009-2012).

Socio-Economic Development (SED)

The Socio-economic Development (SED)
programme of the Institute focuses on the technological
backstopping with the skill improvement of the rural
people to enable them to improve their farm based
livelihoods, as also conservation & management of the
available natural resources and strengthening the
village institutions. During the reporting year a few
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projects were completed while some new ones were
initiated. It was found that the mountain farming
systems are under great stress as there was a sharp
decline in crop varictics and races, weakening of
village institutions that resulted in a net decline in
common property resources, thus jeopardising
livelihoods of rural communities. Advese climatic
conditions, erratic monsoon, increasing wildlife
threats, out migration, etc. further aggravate
sustainability of the farming system, and has lead to
weakening the socio-economic condition of the people.
To overcome this situation, technological backstopping
to smallholders, is critical for achieving sustainability
in both farming systems - the shifting cultivation in
North-east and upland farming systems in north-west
Himalayan regions. Model-demonstrations, skill
development and mass awareness greatly helped to
organize farmers thus resulting in achieving desired
results. The possible diversifying activities comprised
promoting eco-tourism, horticulture, MAPs
cultivation, floriculture, etc. that could generate better
livelihoods opportunities for rural people.

The new studies undertaken in the reporting
year comprise assessing ecological, economic and
social viability of shifting agriculture, promotion of
community based natural resource management, and
linking biodiversity conservation with sustainable
development in northeast India; enhancement of
livelihood security through sustainable farming
systems, scaling up innovative resource management
practices for improved livelihoods in the Central
Himalaya; and assessing economic and -cultural
implications of migration, and impact of pesticide
application in contamination of food chain in northwest
Himalaya, etc. To upgrade livelihood of Himalayan
communities, a new programme was also initiated on
Eco-tourism as a tool for biodiversity conservation and
sustainable livelihood all across the Indian Himalayan
Region. It is expected that through a focused approach
for R&D, demonstration and capacity building these
new programmes will have a positive impact on the
livelihoods of rural communities.

Biotechnological Applications (BTA)

Large scale multiplication and field plantation of
selected plant species using biotechnological and
conventional protocols that were developed earlier
were focussed on; two important Rhododendron
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species of Sikkim, namely, R. maddeni and R.
dalhousiae were field planted and monitored. Efforts
continued to standardize propagation protocols for
other economically important species using both
conventional and in vitro methods. Successful and
reproducible in vitro protocol was developed for
multiplication of large cardamom (Amomum
subulatum), a commercially important crop of the
country. Estimation of bioactive compounds and
molecular characterization of two species of high
medicinal value, namely, Podophyllum sp. and Ginkgo
biloba, from different locations of IHR are continuing.
Antioxidant potential of stem barks, leaves and fruits of
Olea spp. were evaluated using three different in-vitro
assays (DPPH, ABTS and FRAP). Indian olive (Qlea

ferruginea) was identified as one of the potential and

rich sources of natural antioxidants, and can be
exploited for pharmaceutical purposes. These projects
were successfully completed and based on leads and
stakeholders choice new objectives were taken up in the
form of separate projects. Besides initiating fresh in
house projects, the members of the Group are involved
in a national network externally funded (by the
Department of Biotechnology) project on 'Preventing
extinction and improving conservation status of
threatened plants through application of
biotechnological tools' in the Headquarters, Himachal
and Sikkim units.

Exploration of microbial diversity with specific
reference to plant growth promoting micro- organisms
and mycorrhizal associations continued in different
regions of the [HR, including north-east India. Besides
investigations on rhizosphere communities, evaluation
of medicinal properties, including antimicrobial
activity in leaf extracts of Ginkgo biloba were carried
out. Out of the three groups, the bacteria were found to
be most sensitive to antimicrobial substances, followed
by actinomycetes and fungi. The Microbiology
laboratory is housing a Microbial culture collection;
pure cultures of bacteria, actinomycetes and fungi are
being maintained and regularly being accessioned by
various national laboratories and institutes. A number
of isolates of actinomycetes were isolated from the soil
samples, collected after fire operations, at agricultural
sites under shifting cultivation in northeast India. More
than half of these isolates were observed in viable but
non-culturable state. Some of the morphologically
distinct and cultivable isolates were subjected to
characterization and identification. The isolates varied

in cell morphology, utilization of carbon sources,
sensitivity to antibiotics, and salt tolerance. A project on
characterization of pyschrotolerant fungi with
particular reference to lignin degradation under
mountain ecosystem is underway in an ICMR funded
project.

Investigations on the possible role of mycorrhizae
on gas exchange characteristics, particularly
photosynthesis and water relations in three central
Himalayan Quercus species (Q. glauca, Q.
leucotrichophora & Q. semecarpifolia) has been
completed. Preliminary studies indicate that amongst
these species Q. leucotrichophora can adapt better at
wider altitudinal range. Under the pond-based
integrated farming system, studies arc being carried out
on Saprolegniasis, a common fungal infection of fishes
in lakes and ponds. The study mainly involves
exploration of fungal infection in fingerlings and adult
fishes, and to isolate, culture, characterize and identify
associated fungal species; this would help in
understanding fish diseases and formulating integrated
management to the farmers in the region. Initiatives on
capacity building in imparting training on simple
technologies to rural folks and training of MSc & PhD
students continued

Knowledge Product and Capacity Building (KCB)

The traditional ecological knowledge and wisdom
of the indigenous people have become a major focus of
attention within the past decades. The knowledge
accumulated, documented, produced/developed over a
period of time in any field for human well being and
natural resource management, is required to be
transmitted or exchanged through capacity building
efforts to empower all the stakeholders at different
levels. With greater realization of the value of this
knowledge base, it is considered that the knowledge
needs to be an integral part of a holistic and cost-
effective approach to sustainable development. It is
now widely recognized that along with conventional
science and technology, the traditional knowledge
products are of critical importance for the over all
development of the Himalayan region. It is considered
to have fundamental importance in the management of
local resources in the husbanding of the world's
biodiversity and in providing locally valid models for
sustainable living. The Himalayan mountain
communities have acquired an immense knowledge of



their natural environment. Yet his accumulated
knowledge is rapidly disappearing as the traditional
communities are steadily becoming more culturally
and biologically uniform. Knowledge base of the
different traditional societies and knowledge products
developed through science and technology
interventions, if successfully adopted/implemented
through capacity building programmes would certainly
help ecologically sound, economically viable, socially

acceptable and institutionally enforceable outputs.
Over a period of time the institute has put major

efforts in the compilation of a knowledge system for
management and utilization of natural resources, state
of art methodologies/approaches, model
demonstrations on various aspects of development for
grassroot workers and practioners, synthesis of existing
scientific and traditional knowledge for popularization
of best practices for sustainable development,
empowerment of local inhabitants based on various
livelihood opportunities such as tourism/eco-tourism
and off farm-on farm activities, popularization of
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bioprospecting and value addition in traditional/wild
bioresources for enhancing the livelihood of the
marginal communities, establishment of participatory
action research, demonstration and training centres on
hill specific appropriate technologics in three agro-
ecological zones of the Central Himalaya, and has
developed a network with various stakeholders (policy
makers, professionals and practioners) in different
sectors to share the knowledge products for the benefit
of the user groups, promotion, cultivation and
conservation of potential medicinal plants, analysis of
nutritional and nutraceutical potential of wild edibles
and traditional crops, development of model approach
for popularizing of science-climate science education
involving students and teachers of Uttarakhand, impact
of tourism on ecology, economy and socio-cultural
system in upper Kedar valley, and assessing of carrying
capacity of lodges/hotels in different places at a 35 km
distance along the Kedarnath pilgrimage site.
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