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FOREWORD

The Indian Himalayan region (IHR) is home to a significant population of mountain inhabitants and contains
a number of biodiversity hotspots. The IHR, as a whole, is a very important ecosystem service provider to a large
downstream region of the Indian subcontinent. The fragile Himalayan Mountains are sensitive to climate change
and anthropogenic activities, and paradoxically some of the ongoing developmental activities do cause inherent
disturbance in the natural aura of the pristine Himalayan mountains. Addressing the complexities of Himalayan
environment and development is, therefore, a daunting task and requires a careful & balanced approach.

Given the global relevance of the Himalayan mountains, the institute continues to work towards documenting
and quantifying the ongoing and expected changes in the environment. The institute is fostering research on the
state of natural resources, environmental issues and ensuring societal change in the IHR by looking at new
findings, archived secondary data and the use of integrated modelling strategies and adopting inter-disciplinary
approaches.

During the reporting period (2011-12), the institute has made significant progress towards achieving its R&D
targets. Some of the major achievements include: (1) Development of a model on “Integrated Agro-Silvicultural
Cultivation” by the North East Unit. The model has been adopted by the Government of Arunachal Pradesh and is
being practised in three districts to address the complicated issues of shifting agriculture under the CAMPA
programme. (2) The data base has been strengthened for air quality monitoring and aerosol climatology over North
Western Himalayan region. (3) Testing of pollination-deficit protocol for apple (Himachal Pradesh, STEP site),
mustard, cucurbits (Kosi-Katarmal, STEP site) and large cardamom (Sikkim, STEP Site) was completed. (4)
Integrated Decision Support System (DSS) has been developed for generating water supply scenario for different
years and up to 2030 in upper Kosi watershed as a pilot site. Ina world of growing water scarcity, it is urgent that the
knowledge and understanding of present and future mountain water resources and fresh water supply gets
improved. (5) Sacred landscape model was implemented in Kolidhaik village of District Champawat to
demonstrate eco-restoration and biodiversity conservation through religion. (6) Quantification of and valuation of
various ecosystem goods and services in the Central Himalayan mountains have also been done with emphasis on
Oak and Pine forests, in order to elucidate the way how changes in ecosystem structure and function affect the
delivery of ecosystem services. (7) Besides these, standardization of ex-situ cultivation trials for critically
endangered and high value medicinal herb Swertia chirayita has been completed by Sikkim Unit. (8) Towards
promoting outreach to society, several training programmes for the stakeholders have been organized through the
Rural Technology Complex (RTC) at Headquarters and Units. The regular activities undertaken include: on-site
training programmes, orientation courses and exposure visits on biodiversity conservation, methods of natural
resource management, disaster management, etc. The Institute celebrated with a lot of enthusiasm the Global
World Environment day on the theme “Forests: Nature at your service”. The International Biodiversity Day and
Wildlife Week were also organized at the Headquarters and across units of the Institute. The aim of these
celebrations was to spread awareness on these vital issues. Workshops were organized on various themes viz.,
earthquake risk mitigation and management, capacity building and entrepreneurship development, tourism, and
pollination vis-a-vis crop production.

The Institute continued to undertake collaborative national and international research supported by various
agencies and participated in many network projects; these endeavours demonstrated our willingness to share ideas,
resources and research facilities for mutual benefit. The scientific achievements were published in international
and national journals, and the scientific prowess of the Institute was acknowledged through awards and honours
received by the faculty and scholars. All this was possible due to the constant support and encouragement of the
apex bodies of the [nstitute; their continued guidance is gratefully acknowledged.

Your inputs and constructive critique are always welcome and help us to strive for greater heights.

L.M.S. Palni
Director
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developed for generating water supply scenario for and high value medicinal herb, Swertia chirayita Ij
different years till 2030 for Upper Kosi watershed as standardized in Sikkim. Based on productivity per n
a pilot model. Participatory water harvesting and unit area and cost of infrastructure requirement, the =

supply scheme is developed to cater the need of 20
households in Chauna hamlet of Pachchisi village of
the watershed.

Development of a sacred landscape model for eco-
restoration and biodiversity conservation
accomplished in Kolidhaik village of district
Champawat, Uttarakhand.

A study on Aerosols through Multi-wavelength
Radiometer (MWR) showed aerosols optical depth
(AOD) at 500 nm was found to be up to 0.59 which
translates atmospheric temperature rise from 0.25 to
1.37K day .

Pollination Deficit Protocol for the apple (Himachal
STEP Site), mustard and cucurbits (Kosi STEP Site)
and large cardamom (Sikkim STEP Site) tested.
Responses of the farmers obtained and analysis
revealed high level of awareness on pollination and
pollinators amongst farmers.

Development of a horticultural model for
diversification of on-farm rural economy at a
representative village- Patharkot in district Almora.
Quantification and valuation of various ecosystem
goods and services in the Central Himalayan
Mountains for two major forests, i.e. oak and pine
forests.

Based on extensive studies of various farming
practices in the western Himalayan region, the
multilayer crop system was found to be most
remunerative with input-output ratio of 1:7.

Database was strengthened for air quality monitoring
and aerosol climatology over north-western
Himalayanregion.

The contamination levels of nitrate in ground water
of urban and rural areas of Kullu have exceeded the
safe limit of WHO and were not suitable for the
drinking purposes. The oxidative damage caused by
cypermethrin and chlorpyrifos contaminated soil in
cauliflower can be reduced by amending the
contaminated soil with farm yard manure.

cultivation on open beds is recommended as
profitable.
The model on ‘Integrated Agro-Horti-Silvicultural
Cultivation” developed by the NE Unit has been
adopted by Govt. of Arunachal Pradesh to address
various issues in shifting agriculture. The model has
been put in to practice in three districts of Arunachal
under the CAMPA programme.
Towards strengthening community institutions in
biodiversity conservation, Biodiversity
Management Committees (constituted by the NE
Unit under its GOI-UNDP CCF-II Project) is
adopted by Arunachal Pradesh Biodiversity Board
(APBB). This has largely strengthened the continuity
and effective functioning of the BMCs, with a
defined pathway for the existence of the BMCs after
the exit of the project.
Conservation of rich biodiversity of selected
proposed heritage sites in Arunachal Pradesh
through stronger community/local institutions like
Biodiversity Management Committees (BMCs).
Twenty-two (22) BMCs formed under GOI-UNDP
CCF-II Project, so far, have been adopted by
Arunachal Pradesh Biodiversity Board (APBB)
strengthening the continuity and functionality of the
MCs.
Sound data base on adoption/adaptation scenario of
tested/innovative resource management practices,
tourism potential across the IHR and contamination
levels of nitrate in ground water and the residues of
endosulfan sulphate, chlorpyrifos, malathion and
cypermethrin in crops and dietary intake of the local
population in Himachal Pradesh.
Creation/strengthening of Community Conserved
Areas (CCAs) focusing on conservation of
ccologically and socially valued wild flora and
fauna. sustainable extraction of timbers and NTFPs,
prohibition of hunting, revival of threatened wild
flora and fauna in Arunachal Pradesh.

Publications:

Peer Reviewed Journals - 63
Chapters in Books/Proceedings - 31
Authored/Edited Books/Booklets/Bulletins/Monographs - 05
Popular Articles - 34

Award and Honour to GBPIHED Faculty Members - 03
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laboratory project made an attempt to investigate the
potential for empirical techniques such as Artificial
Neural Networks (ANNs) to downscale the
GCM/RCM output at an interior point. In this analysis,
suitability of Artificial Neural Network (ANN)
technique to interpolate rainfall data from a grid
structure to interior points, in the Himalayan region,
with certain accuracy has been tested for eleven
districts of Uttarakhand state. The study of Indigenous
Knowledge: traditional health care practices in rural
areas of Uttarakhand reveals that Vaidyas and village
elders use about 140 medicinal plants to treat ailments
out of them about two dozen herbs had proven/reported
therapeutic activities. In 86 traditional herbal
formulations used by the village elders for treatment of
human ailments cattle; diseases were documented with
information containing ingredients, and use method.
Validation results of herbal formulations for dissolving
gall stone showed mixed result. Project on Exploration,
diversity, and mapping of vegetation in the urban
forests of Kumaun Himalayan towns using Remote
Sensing & GIS showed that Almora town has tree cover
in more than half of the town area, and Almora urban
arca is highly heterogeneous. Other efforts of the theme
were focused on study of glaciers in Kali valley (
Kumaun Himalaya) and Gangotri glacier, application
of GPS and GIS through externally funded projects

Biodiversity Conservation and Management (BCM)

During revisit studies in Lata region, Garhwal and
Pindari region, Kumaun of the NDBR, Uttarakhand
total species richness, nativity and endemism of trees,
shrubs and herbs different forest communities were
recorded. Soil parameters were estimated in different
forest communities and it was observed that almost all
the parameters were correlated significantly with
altitudes. 265 species of vascular plants were recorded
from the Nargu Wildlife sanctuary of Himachal Pradesh
and analyzed for nativity, endemism and rarity and
utilization pattern. Four species were endemic, 75 near
endemic, 05 species critically endangered; 08

endangered, 12 vulnerable and 174 economically

important. Extraction trends of fodder species (21 spp.)
in 23 villages showed mean collection, PU and RUI for
Quercus leucotrichophora, Quercus semecarpifolia
and Rhus javanica, respectively. Yemtaar-Sukochuli-
Neytham transect along Indo-Nepal border, western
Sikkim of the KBR, was investigated. From 15 major
sites, 3 major forest systems, 12 forest communities, 61
woody species, 32 fuel and 61 fodder species were
recorded. Phytosociological studies were carried out in
Yewang Forest of Circle Dirang of the Tawang-West
Kameng Biosphere Reserve (proposed), Arunachal
Pradesh. Total 180 quadrats of 10x10 m’ size were
randomly laid in 6 altitudinal zones and cbh of 3000
individuals of trees were recorded. Species were
analysed for density, frequency, abundance, IVI,
community patterns, ¢tc. The number of species along
an altitudinal gradient varied. In West Kameng district,
surveys and samplings were carried out in seven grids,
total 202 species were recorded. Six forest
communities were delineated in Pinjoli watershed.
Species richness of the communities ranged from 26-
50.

Database for 476 species of medicinal plants
recorded from Parbati Watershed, Chandra Valley,
Upper Beas Valley, Mohal Khad watershed and Upper
Banjar Valley of Himachal Pradesh, is prepared. For all
the five sites, nativity, endemism and threat categories
of the species have been identified. From Parbati
Watershed, 13 MPs were categorized as critically
endangered, 9 endangered, 27 vulnerable & 26 near
threatened; Chandra Valley — 15 MPs as critically
endangered, 11 endangered, 25 vulnerable & 17 near
threatened; Upper Beas Valley — 7 MPs as critically
endangered, 10 endangered, 12 vulnerable & 17 near
threatened; and Banjar Valley — 13 MPs as critically
endangered, 12 endangered, 20 vulnerable & 14 near
threatened. Seed germination protocols for the Corylus
Jacquemontii, Acer caesium, Buxus wallichiana and
Pittosporum eriocarpum and vegetative propagation
protocols for Platanus orientalis, Ulmus wallichiana
and Tilia europea were developed at Himachal Unit,
Mohal-Kullu. Growth performance (i.e. shoot length,
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[EXECUTIVE SUMMARY ]

The institute 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 in the Institute.
In this effort, special attention is placed on 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 of 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
2011-12is 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.
Project on Optimizing hydrological responses in a
functional land use modcl for mid-elevation Himalayan
watersheds analyses the present water availability

pattern and revealed that in-stream storage can only

S T

satisfy urban water demand of watershed till 2024.
Large monsoon season storage (using large water

retaining structure above 5 m height) may be required

for the future. Under the project Developing sacred

landscape model for eco-restoration and biodiversity
conservation in the central Himalayan region, data
obtained on the eco-physiological health and leaf
encrgy exchange characteristics of 20 promising tree
species, when planted at the MTM project site in
Kolidhaik village, revealed suitability of wunder-
temperature plants for afforestation on the exposed
slopes of the mountains. The study on Energy use
pattern in rural domestic sector of Uttarakhand State
revealed that in the state of Uttarakhand about 55%
watermills were defunct and only 45% were working
with an operational efficiency of 10-15%. Majority of
the watermills were non-functional due to no or low
availability of the water in the feeder stream. Projecton
Recharge arca identification and estimation of mean
residence time for springs in Pauri Garhwal using
isotope techniques, remote sensing and GIS for
implementation of artificial recharge structures reveals
that spring flow show significant rise with the
availability of water due to surplus rainfall in the year
2010 and normal rainfall in the year 2011, especially
during the lean period. Nematode diversity in the
traditional agro ecosystem of central Himalaya, their
impact on soil health and crop growth was studied and a
total of approximately fifty major genera have been
identified. The cropping ratios of paddy and foxtail
millet in Kharif season and wheat and mustard during
Rabi season had significant effects on the temporal
variability and hence stability of the various nematode
functional groups across the study period. The
variability in the bacterial and fungal feeding groups
was the greatest. This suggested that manipulation of
the resource base can have important multi-trophic
effects. Development of analytical models through
establishment of Modeling & Statistical Computing

¢+0¢-110¢ 140d3d TVNNNY
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basal diameter, number of leaves, number of floral buds
and number of fruit initiation) of Aconitum
heterophyllum populations P-1 (Jana) & P-2 (Lahaul) at
Doharanala, and P-1 (Jana) & P-2 (Lahaul) at Jana
under different treatments was monitored. At
Headquarters, In vitro production protocol for
phenolic contents in Habenaria edgeworthii was
standardized. Suitable method for drying of Valeriana
Jjatamansi was optimized. Among the two different
conditions (shade and hot air oven at 45 °C), higher
phytochemicals and more antioxidant activity in plant
parts (Leaves and rhizomes) dried at hot air oven at 45
°C was revealed. Vegetative propagation protocol of B.
Jjaeschkeana was developed for the purpose of mass
multiplication. Seed germination protocol was also
developed for B. jaeschkeana. Genetic diversity
analysis of Hedychium spicatum collected from 16
populations of Indian west Himalaya showed high
percentage of polymorphism which is an indicator of
high level of genetic diversity. Analysis of Molecular
Variance (AMOVA) revealed higher within population
variation (94%). The UPGMA clustering exhibited
grouping of most populations from the same or adjacent
regions. In Sikkim Unit, seed germination protocols for
Juglans regia and Heracleum wallichii were developed
and growth performance monitored. Growth
performance of Swertia chirayita was also monitored.
Highest survival (92 %; p<0.05) of the species was
recorded in green house and plant biomass/individual
was recorded highest (42.60 g/plant) in open. At
Headquarters, total 640 specimens belonging to 456
species, 193 genera and 40 families were digitalized
and edited. Good quality photographs of 20 plants were
added.

The binomials were carefully checked with help
of relevant floras and monographs. The complete data
sets of the 640 specimens were entered as per the GBIF
format and the digitalized images were incorporated
along with the data sets. Pollination bibliography was
prepared and website has been developed. Pollination
Deficit Protocol for the apple (Himachal STEP Site),
mustard and cucurbits (Kosi STEP Site) and large

cardamom (Sikkim STEP Site) was tested. Responses
of the farmers revealed high level of awareness on

pollination and pollinators amongst farmers.

Environmental Assessment and Management
(EAM)

The Theme of Environmental Assessment and
Management (EAM) worked mainly on 9 projects out
of which 6 belonged to in-house, 3 to externally funded
projects from VSSC, SPL Thiruvanthapuram, PRL
Ahmedabad and DST New Delhi. In-house projects
like “Small holder farming systems- strategies for
economic and environmental viability in the western
Himalaya™, aims to develop a horticultural model at a
representative village- Patharkot in district Almora so
as to diversify on-farm rural economy.

While project on “Forest ecosystem services in
the Central Himalayan mountains- quantification and
valuation approach™ focuses on evaluation of various
ecosystem goods and services from two major forests,
i.e. oak and pine. The next project on “Strategic
environmental assessment (SEA) and environmental
impact analysis (EIA) of hydropower projects in the
western Himalayan region” aims at obtaining
overlapped area from one hydropower project to
another in the upper River Sutlej basin in Himachal
Pradesh and the Alaknanda basin, where SEA study
with the help of RS & GIS is considered to be an
effective tool for analysing these projects.
“Urbanization vis-a-vis solid waste management and
air pollution in sprawling urban towns of Himachal
Himalaya” is the project which studied background
values of ambient air quality during pre-monsoon and
post-monsoon in three hill towns— Hamirpur, Kangra
and Chamba. “Assessment of status and impacts of
tourism for sustainability— case studies from Himachal
Pradesh™, incorporated assessment of economic
significance of tourism especially in Dharamshala
region for its sustainability. Project on “Assessment of
downstream impacts of hydroelectric projects in
Pradesh: A Case of Ranganadi
Hydroelectric Project” showed heavy siltation in

Arunachal



downslope region. The externally funded projects were
mainly concerned with aerosols (solid, liquid, gas) and
its impact on climate change. These projects are: (1)
aerosols climatology over the northwestern Indian
Himalayan region, Himachal Pradesh, (ii) gaseous air
pollution in the background site of sprawling urban
Environment of Himachal Pradesh, and (iii) ambient air
pollution and its sources in the background sites of
different hill spots in the north-western Himalaya,
Himachal Pradesh.

Socio-Economic Development (SED)

During the reporting year, the projects on priority
areas that were initiated during XI plan period
continued, i.e. Scaling up innovative resource
management practices for improved livelihood in the
mid hills of the central Himalaya (HQs), Assessing the
eco-tourism potential (North East, Himachal, and
Garhwal Units), and Shifting agriculture: issues and
options with focus on adaptive interventions to make it
ecologically, economically and socially viable, (NE
Unit), Pesticide residue contamination of food chain:
appropriate monitoring and control measures from field
studies in Himachal Pradesh, and  Migration:
socioeconomic and cultural implications in Central
Himalaya (HQs). Also, multilocational approach on
“Capacity building for entrepreneurship development
and self employment in the Himalayan region™ has
continued. In addition, the group continued to
strengthen the R&D of the Theme through funding
generated under a number of externally funded projects
that either continued from the previous year or were
started afresh. The externally funded R&D projects
those continued from the previous year are
Biodiversity conservation though community based
natural resource management in Arunachal Pradesh,
Cultural landscape: the basis for linking biodiversity
conservation with sustainable development of
Arunachal Pradesh, and Enhancement of livelihood
security through sustainable farming systems and
related farm enterprises in north-west Himalaya. The
new consultancy project initiated during this reporting
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year is “Preparation of Wildlife management plan /
Biodiversity conservation plan for Trans Arunachal
Highways”. One extramural research project —
'Development of baseline information and
identification of potential corridors for Namdapha
National Park (Tiger Reserve) and Mouling National
Park in Arunachal Pradesh' (NE Unit) was successfully
completed. The R&D projects of the Theme continued
to strengthen/generate data base on various aspects of
[HR, emphasizing on appropriate interventions and
skill enhancement of the people to enable them to
develop viable, replicable and effective community
based natural resource management options to
effectively protect and enhance the biodiversity
simultaneously improving their economy and quality
of life. In principle, through R&D projects and
initiatives, the group has tried to promote participation
of local communities in sustainable resource
management and in alternative and innovative
livelihood schemes like ecotourism, agro forestry, and
micro enterprises, and fill the gap in information for
improving policies and knowledge base. The group
created a strong and empirically sound data base on
tourism potential all across the IHR and analysed
adoption/adaptation scenario of tested/innovative
resource management practices in central Himalaya. It
significantly contributed in the conservation of rich
biodiversity of selected proposed heritage sites in
Arunachal Pradesh ensuring community participation
addressing critical issues such as hunting, shifting
agriculture, community welfare and alternative
livelihood.

One acclaimed and recognized achievement is the
adoption of all the Biodiversity Management
Committees (BMCs) formed at villages under GOI-
UNDP CCF-IlI project by Arunachal Pradesh
Biodiversity Board (APBB). Towards enhancing
livelihood, the group could motivate communities in
Arunachal Pradesh to bring about 75 ha of land under
horticultural crops. Conservation of threatened MAPs
that are also economically rewarding continued to be

top priority of the group by bringing about 130 ha of
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land under Taxus wallichiana plantation. A strong
interface established between state governments and
various initiatives of the group is worth mentioning.

Biotechnological Applications (BTA)

During the period focus was provided towards
large scale multiplication and field plantation of
selected plant species using protocols that were
developed earlier; two important Rhododendron
species of Sikkim, namely, R. maddeni and R.
dalhousiae were field planted and monitored. Efforts
continued to standardize propagation protocols in 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 THR 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 (Olea

ferruginea) was identified as one of the potential and

rich sources of natural antioxidants, and can be
exploited for pharmaceutical purposes. Exploration
of microbial diversity with specific reference to plant
growth promoting microorganisms and mycorrhizal
associations are continuing in different regions of the
IHR, including Besides

investigations on rhizosphere communities, evaluation

north-east India.

of medicinal properties, including antimicrobial
activity in leaf extracts of Ginkgo biloba is being
carried out. Out of three groups, bacteria were found to
be most sensitive to antimicrobial substances, followed
by actinomycetes and fungi. In an effort to develop a
centre for Microbial culture collection, pure cultures of
bacteria, actinomycetes and fungi are being maintained
in the Laboratory of the Institute 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. Characterization of
pyschrotolerant fungi with particular reference to
lignin degradation under mountain ecosystem has been
initiated under an ICMR funded project. Studies on
phosphate solubilization and litter decomposition
potential of dominant fungi, isolated from the [HR is in
progress. 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) is underway.
Preliminary studies indicate that amongst these species
Q. leucotrichophora can adapt better at wider
altitudinal range. Under the pond-based integrated
farming system, studies are being carried out on
Saprolegniasis, a problematic fungal infection of fishes
in lakes and ponds. The study 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 students for (MSc & PhD) continued.

Knowledge Product and Capacity Building (KCB)
The knowledge accumulated, documented, or
developed over a period of time in any field related to
human well being through natural resource
management and environmental conservation required
to be transmitted or exchanged through capacity
building efforts. It provides unique paradigms designed



to empower the stakeholders and enhance their
institutional and human capacities for integrating
environmental considerations and related issues into
development planning and decision making. With
greater realization of the value of this knowledge base
for looking at issues linked to social process and natural
resource management, there is increasing realization
that in many ecological/ social situations, knowledge
should be an integral part of a holistic and cost-effective
approach to sustainable development.

The Institute conducted several trainings in self
financing mode under the Rural Technology Centres at
Hgs. and Units. Besides publications of regular
documents, an attempt was made for promoting and
linking tourism/eco-tourism with agro-production base
and wild resource collection base and enhancing the
capacities and skill of local people of the region. It
empowered local people/youth in the field of simple
and eco-friendly technologies for improving the yield
particularly vegetables (off-season) and traditional
crops. This linkages of local production and
consumption systems helped people to involve
themselves in tourism and make good profit from this
venture. The detail ecological and socio-economic
study of Dhaulchina — Binsar eco-camp (DBEC) and
eco-tourism for community based natural resource
management at Dhanolti has been carried out.
Monitoring framework has been developed, which
includes strategic thrust of the framework (i.e. critical
infrastructure, critical institutions for social
development) and monitoring indicators (i.e. resources
and tourism, inflationary pressure, quality of services
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and resources provided, environmental impact factors,
linkages between tourism and community,
infrastructural/management factors etc). The
accommodation currently available for tourist is most
critical limiting factor in Upper Kedar valley. An
attempt is made to popularize lesser-known tourism
spots (e.g. Panch Kedar, Tungnath, Rudranath,
Madmaheshwar and Kalpeshwar — Ansuya,
Triyuginarayan, Kalimath, Pawalin Kantha etc.) In-
depth study on dung production by pack animals and its
decomposition through suitable technique i.e., vermin-
culture has been carried out using various experiments
under two different conditions in the field. Biochemical
analysis of the decomposed dung were carried out and
compared with other animal manure and management
option of pack animal dung in high altitude tourist trek
was suggested. Appropriate approaches & framework
is developed for capacity building & skill development
in the area of eco-friendly simple rural technologies.
Strong linkage and network are developed with various
institutions, NGOs and line departments and listed the
name, address and contact number of resource persons
for directory preparation for future use. The
determination of various micro and macro mineral
nutrients confirmed that the fruit berries of Viburnum
mullaha can be potential source to combat the hidden
hunger of micro and macro nutrient deficiencies. The
good composition of carbohydrate, protein and lipids
(184 mg/g) makc it a very nutritional fruit that can be
processed to develop various health products. The
Central lab facility was provided to different
stakeholders [or testing of water and soil samples.
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During the year 2011-12 various R&D activities
were executed by the Institute at different locations of
Indian Himalaya through its HQs at Kosi-Katarmal
(Almora) and four regional Units, namely, Himachal
Unit (Kullu), Garhwal Unit (Srinagar-Garhwal),
Sikkim Unit (Pangthang) and NE Unit (Itanagar). Over
the years, the Institute has taken significant strides in
identifying problems, developing region specific
approaches, demonstrating their efficacy in the field
and disseminating information to various stakeholders.
The diverse problems thus addressed were related to
ecology, resource conservation, traditional practices,
livelihood opportunities, land restoration, propagation
protocol development, biotechnological interventions,
etc. The Institute implements its activities through core
funds provided by the Ministry of Environment and
Forests (MoEF), Govt. of India, and the projects
financed by external funding agencies (National and
International). The Institute also supports activities of
various partner Institutions in different Himalayan
states through Integrated Eco-development Research
Programme (IERP). The Science Advisory Committee
of the Institute reviews the progress of existing projects
and provides guidance to develop new R&D
programmes. Under the provisions of GBPIHED

(1. INTRODUCTION

VISION-2015 and following the stakeholders’
consultations across the region, including that of the
Scientific Advisory Committee, the Institute developed
a perspective plan for XIth plan period (2007-12). The
identified thematic categories include the following
programmes: (1) Watershed Processes and
Management (WPM); (2) Biodiversity Conservation
and Management (BCM); (3) Environmental
Assessment and Management (EAM); (4) Socio-
economic Development (SED); (5) Biotechnological
Applications (BTA) and (6) Knowledge Product and
Capacity Building (KCB).

During the reporting period various
activities/projects were concluded. Summaries of these
are included at appropriate places in the text. In due
course detailed documents will be published and made
available to the public. The progress made during the
year 2010-11 on various in-house and externally
funded projects under different thematic groups, a brief
account of academic and other activities, along with the
statement of accounts, has been presented in this report.
The Institute would be most grateful to receive critical
comments and suggestions for improving quantum and
quality of outputs of various R&D activities.






