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FOREWORD

As we are all aware, the issues of envieofment and development in the Indian Himalayan Region (IHE)
are complex and need 1o be addressed in interdisciplinary and intesrated manner. In this context the Instimte
is making significant strides to better understand complexities of the subject matter through its R&D
programmes, which are having inbuilt research, demonstration: and dissemination components,

The reporting year (2004-05) witnessed further augmeritation of in-depth R&D pursuits to apply our
research outputs in the feld. The research themes were reviewed, restructured and systematized. Among major
highlights of the year, Instirates’ initiative for organizing a brainstorming session on Rerreating Himalayan
Glaciers helped in conceptualizing frame work for developing state-of the-art “Center of Glacier Studies' in
the Institnte, Among others, the Institute conducted stodies on eco-hydrological aspects of selected watersheds,
installed Global Positioning Svstem (GPS) for studying tectonic deformations, and demonstrated models for
wasteland restoration. It has undertaken case studies related 10 resource pse-and dependency by tribal
communities, capacity building for rural population including women, and developed location specific
appropriate models for improved livelihood options, In biodiversity conservation sector, the focus has been
on the development of user-friendly biodiversity database for biosphere reserves, ecosystem functions of
climatically sensitive timberline zones, and establishment of conservation models, The Institute also took a
lead in Environmental Impact Assessment (EIA} and Environmental Management Plan (EMP) of development
initiatives, which include selected hydropower projects. A good beminning has been made in the context of
documenting indigenous knowledge systems of the Himalayan communities. Attempts were made to upgrade
tural livelihoods through development of medicinal plant (MPs) sector in the form of (1) cultivation and
strengthening researches on selected high value MPs: (i) establishment of herbal gardens; and (iif) organization
of policy workshops for Uttaranchal and Himachal Pradesh The Tnstitute also provided platform for deliberating
upon some pertinent issues such as watershed management, high altitude pastoralism, technology backstopping
and several other related subjects. : 1

The Rural Technology Complex (RTC} of the Institute gained widespread popularity among rusal populace
and line departments. A collaborative venture - PARADE (Participatory #ction for Rural Area Environment
and Development), with NCC has opened new avenues for technology transfer and parficipatory action research.
These programmes have been instrumental in developing interface between the Institute and the developmental
agencies, and building local capacity on cost-effective technologies. The feed back on capacity building programs
of the Institute is encouraging. The Institute further strengthenied its network with other regional Imstitutes in
THE by supporting location specific cco-developmental activities under Integrated Eco-developrment Research
Programme (IERP). At natiomal level, the institute has been identified as a exccuting agency for a Global
Pollination Project:

We believe that the Institute will play a pivotal role to achieve the goal of developing sustainable
envirommental management strategies for THE. In this context, continued acceptance of Tnstimres’ R&D resulis
in peer reviewed international scientific journals is the testimony of its high standard research output, And
the institute will continue to maintain the international standards,

The Members of the Scientific Advisory Committee (8AC), the Governing Body (GB) of the Institute
and the G. B. Pant Society for Himalsyan Environment and Development provided valuable sugpestions and
directions for implementation of Institutes' progrmmes. We thank them for their continued support and

encouragement,

(UPPEANDRA DHAR)
Dhirector
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Major Achievements

Setting-up of a field station for geo-hydrological studies at Thelu
{Gangotri glacier system) and campaign stations ar Gangotri and
Milam glaciers for studies on glacler retreat in west Himalaya.

Adoption of Institute's approach on technolegy demanstration
and dissemination in five States of NE through a network of
MNGE0s, supported by DST, Govt of India,

Generated information on effect of forast disturbances on selected
functional parameters in climate sensitive timberling zone of wast
Himalaya.

Strengthening of activities for Global Praject on ‘Conservation
and- Management of Pollinators far Sustainable Agriculturs,
Throwgh an Ecosystem Approach’: 1l National stocktaking repore;
li} Organization of natonal stakeholders and national partners
consultation workshops,

Promoted activities far development of medicinal plant (MPs)
sector in the Himalaya thraugh; (i) In-depth research on selscted
high value MPs; (i) Establishrment { maintenance of herbal gardans
at Pangthang, Sikkim (0.5 ha)_ Kulle, HE (1 hal and Kasi-
Katarmal (2 hal; (i) Organization of state-level workshops for
Uitaranchal and HF; and (iv) Establishment af Regianal Amalytical
Laboratory for MPs.

Rapid environmental impact assessment and formulation of
enviranmantal management plans for Lakhwar-Vyasi (Yamuna
River] and landscaping and restoration plan for Dhavliganga
hydroglectric projects in Ustaranchal.

Completion of studies ori: (i} Mesicular Arbuseular Mycorrhizase
(VAN inimportant tree species; il Assessment and improvemeant
of tea elones through (8) use of simpie physiological mathod for
early selection; (b) in wire protocols for large-scale multiplication:
and (ch trap cultures for identiFfication of VAM fungi assceiated
with tea rhiznsphere, ;

Implemeantation of R&D projects under integrated eco-development
research programme to evolve and replieate packages for
envirenmental restoration through blend of science and religion,
The coordinated programme on * Sacred vallies, eco-restoration
and conservation initiatives ™ was further strangthened with IERP
funding.

Establishment | strengthening of Rural Technclogy Park at Malstha
village: [Tahri-Garhwal) and Kosi-Katarmal [Almaral and promotion
of capacity building and skill development activities through il
Training on rural technologies (1389 persons — 734 male, G55
female) and contour hedgerow-farming (30 women): (i)
Demonstrations on SWEET and silvi-pastura madefs: (i) Training
o eensenvation: education (93 students and teschers from. 41
schoolsl: and fivl Traming or disaster management for Sikkim
State. ! ]

Launched a collabarative Rrogramme ‘Participatory Acticn for
Rural Area Environment & Development’ with Mational Cadet
Corps, aimed at enviranmeantal rastoration of hill villages (Railakot,
Almoral.
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Research and Development Activities

Executive Summary

The research and development programmes of the Institute are essentially
multidisciplinary in nature, Through a holistic approach in R&D
programmes, the Institute attempts to address the issues of sustainabie
development in the Indian Himalayan Region [HR). The emphasis on
interlinking of natural and social sciences is the major thrust of all the
programmes. In this effort, special attention is placed on the intricate
balance between fragility of mountains, indigenous knowledae and
sustainable use of natural resources. A conscious effort is made to ensure
the sacial acceptability and participation of stakeholder communities
for the success of various programmes. A brief summary of R&D activities
of the Institute during the reporting year 2004-05 iz as follows:

Land and Water Resource Management (LWRM)

The research activities of the IWRM core revolved around the central
theme of land and water management practices of the eastern, western
and central Himalaya, and their critical linkages with warious geo-
environmental processes prevalent in different altitudinal zones of the
region. Some of the project mode studics undertaken during the year
includer people and resource dynamies for mountain watersheds,
hydrometry and sediment study of Gangotri glacier, environmental change
studies in Dokriani glacier, global change study for environment
management and sustainable development, quantification of tectonic
deformation rate using GPS geodesy, etc. A technology demonstration
project on SWEET model for rebabilitation of community and private
wasteland was successfully executed. The concept of source centered
catchment area conservation and management study was initiated for
Uttaranchal Govt, Basad an the village environment action plan, & joint
praject with NCC, namely "Operation PARADE" was initiated in village
Railakot [Uttaranchal] in cellaboration with other core programmes of
the Institute,

Sustainable Development of Rural Ecosystems (SDRE])

The integrated utilization of natural resources by indigenous communities
to Fulfill their subsistence needs of food, fuel, fodder fiber timber INTFPs,
medicines, implements, housing and income generation is an essential
part of rural livelinoods in the Himalaya. The SDRE Core activities
continued to document resource dependency and use patterns in the
Himalayan region. In the eastern Himalaya during the reporting year
the information was generated on role of customary laws and its efficacy
in management of natural resources among selected tribal comimunities,
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while in the central Himalaya assessment of bioresources was continued
with particular reference to agricultural production and strategy for
sustainable development, and base map preparation for natural resource
management [WEM).  Besides, study on seasonal migration of livestock
in high hill areas was continued, Integrated management of watershed
based on natural, social and development aspects for prioritizing a ressarch
action plan was done for Upper Kosi region in Kumaun Himalaya.
Strengthening the Rural Technology Centre at Kosi-Almora, establishment
of a Rural Technology Park at Maletha village in Tehri district in the
central Himalayan region, and continuation of demonstration model at
Midphu, tanagar in the north-east for demonstration and dissemination
of simple, cost-effective and appropriate rural technologies alse got
momentum in the reporting period, Forty trainings comprising a total
of 1389 persons at HQs 290 persons in Garhwal and 27 women
entreprensurs frorm the 5 states of northeeast were trained for their capacity
building by SDRE core during the reporting period.

Conservation of Biological Diversity {CBD)

Continuing with the umbrellz activities, the core, during reporting period,
maintained a balance of research, demonstration and diszemination
activities. Detailed floral inventories and analyses of endemism for
selected families/groups strengthened the database on Himalavan
bioresources. Userfriendly biodiversity dalabase, developed for Himalayan
Biosphere Reserves (BRs), is first of its kind to address management
issues of BRs. The newly started activity on pollinators for sustainable
agriculture, under FAQ global project initiative, helped in development of
database on diversity status and conservation of pollinaters in IHR.
Uninterrupted flow of information from hiodiversity rich areas further
improved the ecological understanding of such areas, The study completed
for selected parameters of ecosystem functions at climate sensitive ecotone
- timberline zone of west Himalaya, is important first hand information
with wide ranging implications. Studies to understand impact on
ccosystem processes along disturbance gradient continued for selected
mid-altitude forests of the region. The activities for establishment of
gene banks across the Himalaya were further strenathened through R & -
D interventions in arboretum (HOs & Sikkim Unit| and herbal gardens
[HOs, Sikkim & HP Unit). These sites were used extensively for teaching,
training and demonstration for different target groups. The experiments
on seed germination of severa] selected high value plants complemented
the initiatives of gene bank establishment. Promotion of Conservation
Education in schoolicollege students and teachers through seven-day
orientation course continued to be the most effective dissemination activity
Invelvement of target groups was ensured through initiation of activities
for: |i] Developing school-campus conservation models, and [ii}
Participation of youth in real time weather observations,
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The core B&D activities during the reporting period continued te focus
on two themes: 'Ecosystem Services and Ecological Economics' and
‘Environmental Impact Analysis of Development Initiatives! Some of the
studies under the two broad umbrells theres were focused on: comyparative
studies on ecosystem services of oak and pine forests in central Himalaya,
impact of tourism on ecosyster with particular reference to air quality in
selected destinations in HE social and ecological considerations in EIA of
hydropower projects in UA and HP impact assessment of alternative land
uees [vegetable and tea cultivation in Uttaranchal hills] and impsct of land
use and land cover on water yield of springs in western Himalaya. Successful
completion of activities relating to rapid ElA and formulation of
environmental management plans and landecaping and restoration plans
for hydropower projects. mission project on agriculture potential and a GPS
based project on landslides in Sikkim Himalaya also took place during the
reporting period Through externally funded projects wasteland restoration
work aimed at soil and water conservation and enbancement in blomass
production was also owecated in different locations of western Himalaya.

Environmental Physiology and Bioctechnolosy (EPB)

During the reporting period, the core activities were focused on
understanding the factors that govern the overall productivity and
functioning of plants. Continued efforts resulted in development of
propagation protocols for selected economically important plants, some
af these were adopted for large-scale multiplication and field
demonstration, Gaining basic informatien on physiclegical and
biochemical basis of adaptation in relation to water stress deserved
attention in order to screen suitable plants for field plantation
programmes. Considering the need of improving plant survival and
increasing production, the role of microorganisms remained & focus of
investigations. Several bacteria, isolated from various types of soll were
developed as inoculants, which improved survival of in vitro raised
plants and influenced plant growth. Cold tolerant bacteria have also
been isolated from higher altitudes, The microorganisms isolated frem
wvaripus sources are being maintained under laboratory conditions for
further investigations. Keeping in mind the impeortance of active
ingredients of medicinal plants, such compounds were guantified for
selection of elite stock plants, which are being maintained in a high
altitude field station. The use of chemicals on improvement of root
formation in cuttings and seed germination has been realized and applicd
extensively for plant propagation. Training and demonstration of different
hill-specific technologies continved on a regular basis and core staff
contributed significantly as resource persons.
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The Core, through its R&D projects, focused on developingfreplicating
packagesistrategies for sound environmental management and socio-
economic development by rehabilitating degraded lands and conserving
biodiversity with the blend of science and religion and also by capacity
building of the local communities through alleviation of poverty. During
the reporting year, the functional impacts of the Integrated Eoo-development
Research programme ([ERP) have berome widely visible with receipt of
hundreds of projects from prospective organizations distributed all across
the IHR, and funding of 34 new projects to various Universities/
Institutions/NGOs for the execution of location-specific R&D activities.
In all, 114 projects are currently on-going in ten States of THR, During the
reporting period, the coordinated programme on “Sacred values, eco-
restoration and conservation initiatives in the Indian Himalayan region
(MRS was strengthened by funding three new projects in the States of
Himachal Pradesh and Uttaranchal. Conducting IERP waorkshops to
identify prospective Pls in the IHR and on-site training programmes are
the regular activities of the Core. During the reporting year two [ERP
workshops were conducted, one at Palampur (Himachal Pradesh| and the
other at SrinagarGarhwal (Uttaranchall. Strengthening of Library and
Information Centre through subscription of Research Journals and Books,
publication of ENVIS Bulletin and ENVIS Newsletter and upgrading of
the Institute website are some other activities that were performed to
fulfill the goals of the TNHI Core.

|-'..|:.‘:\' ORLS IADNOWIEIDE yvak 15 (L)

The R&D activities of the Core, during the reporting year continued to
focus on understanding and documenting indigenous practices relating
to the natural resource management, The detailed practices relating to
traditional processing practices of vegetable drying and traditional
environment knowledge of weather have been documented. The
verification of such knowledge through group discussions with target
groups has confirmed the authenticity of the collected information. The
studies on indigenous knowledge of pastoralism and transhumance has
generated database on different types of knowledge of the pastoral
communities spread across foothills to alpine meadows, Twe new studies
have been initiated, one on the preferences regarding indigenous knowledge
and uses of selected plant species of Uttaranchal Himalaya, the other on
the resource dynamics, role of Institutions and conflict resolution in
Arunachal Pradesh in MNortheast Himalaya. The IKS digital library has
added more datasets based on published literature on IKS in the
Himalavan region.
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Completed Projects / Activities
(Year 2004-05)

Global Change Impact Assessment for Himalayvan Mountain Region -
Environmenta! Management and Sustainable Development (AR fuacsd!

Impact of Contour Hedgerow Farming System Techinology on Land Capability
HRestoration in Upland Apriculture System and Capacily Building for
Technology Dissemination in North Eastern India (A0AR - NATF funckd)

Impact of Multipurpose Contour Hedgerows Intercropping an Crop
Productivity and Soi] Fertility in Shifting Agricultural (jhum| Fields in the
Marth East India (257 fincded)

Lead! Coordinating Institution for Nanda Desd, Manas, Dibrue-Saikhowa,
Dehang-Debang and Kangchendeonga Biosphere Reserves (WofF fundel
FPhase-i

|
Studies on Responses of Functional Fedtures of Communities to Habitat
Alteretions in Timberiine Zone of West Himalava fn-fowse sub activity!

Rapid EIA and Formulation of EMP for Lakhwar Vyasi HE Project in Yamuna I
valbey (NHPC funclad!

Landscaping and Restoration Plan for Dhauligangs HE Project - 1 in
Uttaranchal (ANHRC fundad!

Technology Vision 2020 Mission Project on Agriculture Potential- Sikkim
[TIFAC, DST Funded)

Greometry Kinematics and Deformation Mechanisms in Darjesling-Sikkim
Himalava {857 funded!

Selection of Plant Growth Promgting Microbes for their Potential Use in
Mountains {C5R e

Bstablishment of Biotechnology Complex for Capacity Building and Economic
Upliftment with Particular Reference to Women of the Tndian Himalayan
Region (2T fumnded!

Characterization and Improvement of Tea Through Biotechnological Tools -
Phase] fDBT feemded] i

Gene pool Preservation and Mass Propagation of Sikkim Himalayan
Rhodexlendrons Using Biotechnological Toals (D8T fundad!

Demonstration and Capacity Building of Mountain Farmers and Bural
Women on Farm Based Simple Technologies in Sikkim (@O8T funded)
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INTRODUCTION

The year 2004-05 is sixteenth financial year of R&D activities being
executed by the Institute at different locations of the Himalaya, All
through these years Institute has made efforts to provide practically
feasible and locally acceptable solutions to mountain specific environment
and development problems. The Institute implements its activities through
the programmes supported through the core funds provided by the Ministey
of Environment and Forests (MaEF), Govt. of India, and the projecis
financed by external funding agencies (National and Intetnational|. The
Institute is also supporting activities of various partner Institutions in
different Himalayan states through Integrated Eco-development Research
Frogramme ([ERP). The Science Advisory Committees of the Institute
reviews the progress of existing prokcts and provides guidance and help
to develop new R&D programmes.

at present, the R&D activities of the Institute are centered on seven
designated core programmes. Various activitics/projects were concluded
during the reporting year 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 vear 2004-
2005 on various ongeing and newly initiated projects and a brief account
of the academic and other activities, along with the statement of accounts,
have been presented in this report. Institute would be most grateful for
critical comments, suggestions for improvement and for indication of
shortcomings in our effort to achieve the target set by the MoEF Govt. of
India,

MILESTONE EVENTS

The Institute, organised a National workshop on “Resource Dynamics in
Watershed Management: Emerging Challenges and Options” during June
2225, 2004. Deliberations covered the following major themes: Ecosystem
and ecological services, |ii] Farming systems and livelihood options, (i
Intergration, managrment and modeling, and {iv) Policies and planning.
Over 70 participants covering academics, bureacrats, researchers, NGOs,
line agencies and farmers, attended the workshop. the recommendation
of the workshop included: (il Multi objective decision suvport system, {ii)
Exchange of information on the success stories, problems, ete., for mutual
benefit |, (iii] Remuneration for the ecosystem services provided to other
areas including sediments, supply of quality water, conservation of bio-
diversity and carbon seguetration and strengthening research and
develoment for quantification these services, (iv) Encouragement for
cultivation of medicinal plants and other high- value low - volume
crops by farmers and ensuring marketing support through farmer driven
cooperatives, and [v) Popularization of nutritional and medicinal valies
of traditional crops |organic food).
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A brainstroming session on "Receding Glaciers in the Indian
Himalayan Region: Environmental and Social Implications® was
organized on September 11, 2004. D B Ghash, Secretary MoB&E GOI
inaugurated the session and Padmshri Shri Sundarlal Bahuguna was the
chief Secretary Uttaranchal, Dr. R. Mandal, Advsior Planning Commision,
Mrs, Veena Upadhyaya, Joint Secretary, MoE&F Shri M. Pant, Joint secretary
& Finance Advisor, MoE&E . Among subict experts, Dr. B D Acharva, Dr
VK. Raina, Dr. Mukherjee, Dr. KD Sharma, Dr. AN Eulkarni, Dr, PCS
Devara, Prof. VK. Gaur, Dr. Ramesh Chandra, ete, contribuiad during the
session. The contents of deliberations on various aspects and the
subsequent panel discussions on thess aspects are suppossd to form a
baseline for developing a strategy and action plan on receding Himalayan
glaciers,

Institute as National Agency for global project on ' conservation and
Management of Pollinaters for Sustainable Agriculivre, Through an
Ecosvstem Approach’ organized the first National Stakeholders
Consultation Workshep at the Institute HQsl8-9 October 2004), the
workshop focused on: (i) intredustion of the concept and components of
the project, [ii] review of the expertise and information available on the
project, (i) identification of the partners and their responsibilities, and
[iv) components of stocktaking exercise for status report preparation,
Subsequently, the National Partners Consultation workshop focused on-
review of the stocktaking reports, development of matrices for important
crops, identification of priorities and finalization of national activities
for inclusion in the full size projct.

A regional Workshop Analysis of contemporary Issues Related to Carrying
Capacity of Pastoralism in Higher Himalaya® was organized in the
Institute (78 December 2004) in collaboration with Department of Human
Erology, Lund University Sweden under joint research planning grant by
Swedish Research Council [SIDA}. The presentations in the workshop
covered the entire Himalaya from Ladakh to Arunachal Pradesh including
Bhutan.

Recognizing that development of the rural agarian sector is based on
three critical imperatives- acress resources, credit and technology
backstopping, and that the agricultural development of NE India,
particularly the uplands requires a concerted technology backstopping,
the north-east Unit of the institute, on the reguest of the Science & Soclety
Division of the Ministry of science & Technology GOl has formulated a
coordinated programme by organizing 8 Project Formulation Workshop,
which was sponsored by DST, at the Assam Administrative Staff College,
Guwahati (1719 January 2005|. The Workshop was held to help the NGO
partners to formulate propesals on technology backstopping. The
programme, as conceptuslized process mechanism using NGO pariners

7
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and lead farmers to set up demonstration centers and on-farm
demonstrations for technology dissemination and capacity building.

A workshop on “Mainstreaming Medicinal Palnts [or Develepment of
the region- Uttaranchal Case in Point' was organized al Masi, Almors,
it collaboration with regional environmental NGO INHERE (28-29
January 2005) This was followed by yet another Workshop on the same
subject organized for Himachal State at Himachal Unit of the Institute at
Kullu [March 1213, 2005), The main thrust of these Workshops was on
group discussions to identify: (i) Major issues and constraints in cultivation
and marketing/trade; [ii| Development of inlerface between farmers and
R&D Institutions: and (iii| Institutional arrangements and supporl
|Laboratories, quality assurances and mechanism of market support,
ete.),

A collaborative programme aimed at environmental restoration of the
hill villages was launched jointly by GBPTHED with MNational Cadet
Corps [NCC) at the Institute HOs. Lt Gen, MC. Bhandari, ANSM & BAR,
Director General, NCC inaugurated the programme on 23 February 2005
at GBPIHED Kosi- Katarmal, Almora. To begin with this activity a
resource map of identified village Railakot [Almora| was generabed
involving field work and interaction with village people. R&D
intervention relating to wasteland development, water management, cash
crops, health and hygiene and environment education are propased under
this programme. Institute scientists held several interactive meetings with
the village people in collaboration with NCC to find out the priorities
for actien. Under the capacity building programme 40 Complex at
GBPIHED, on environmentfriendly rural technologies for income

generation and resource conservation,

In addition to the above, following regular events were organized by the
Institute,

The 12* meeting of Science Advisory Committee (SAC) of the Institute
was held {July 1617 2004| at the Institute HQs, Kosi-Katarmal under the
Chairmanship of Prof. K.P Singh, Banaras Hindu University Veranasi.
The committee members appreciated Institutes' efforts and offered
following suggestions: (i) Focus on some priority issues such as, medicinal
plants, watershed management, dissemination of rural technologies, global
climate change; (i} Network with other Institutes | Universities in terms
of joint projects and publications on areas of mutual interest: (111}
Integration of socio-economic and ecological aspects; and (iv) Ecosystem
approach for restoration, conservation and resource-use,

Annual Day Function of the Institute was celebrated on the L0 September
2004 at its HQs [Kosi- Katarmal, Almora), Which coincided with the 117
* birth anniversary of Bharat Ratna Pt. Govind Ballabh Pant Chief
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guest of the function and Dr. RS Tolia, Chief Secretary, Uttaranchal
presided over Prof, |5 Singh, FNA, Professor Emeritus, Banarus Hindu
University Varansi delivered the X® Pt. Govind Ballabh Pant memaorial
lecture “Sustainable Development of the Indian Himalayan Region:
Linking ecological an Economics Concerns” At the ooeasion, Dr. Ghash
released Institute folder and a book * Tourism in Kullu Valley: an
Environmental Assessment] authored by Institute scientists was released
by Dr Tolia.

The 27" meeting of the Governing Body [GB) of the Institute was held at
the Institute HQs on September 10, 2004, Dr Pradipto Ghosh, Secretary
MoEF and the Chairman GB of the Institute welcomed the membere
[Prof, HY. Mohan Ram, Dr. M Sanjappa, Prof. R.5. Tripathi, Dr. R.S. Tolia,
Ms. Veena Upadbyava). Dr. Uppeandrs Dhar, Director of the Institute
made a brief presentation on the progress of the Institute and vision for
the future. In the discussion that followed the presentation the members
offered suggestions for improvement of the Institutes R&D efforts, The
members expressed satisfaction on overall progress of the Institute during
the reporting period.

The 11™ meeting of Govind Ballabh Pant Society of Himalavan
Environment & Development was held on April 13, 2005 at MoEF,
Paryavaran Bhavan, New Delhi under the Chairmanship of Thiru A.
Raja, the Hom'ble Union Minister, MoEE GOI Among other dignitaries
the meeting was attended by 5ri Harish Rawat. Honhle MP [Rajva Sabhal;
Shri Thakur Ram Lal, Hon'ble Minister of Forests, HP, Shri Nav Prabhat
Hon'ble Minister of Forests, UA: Shri Kailash Sharma, Hon'ble MLA, Ut
Shri Suresh Chandra, Special Secretary MoEF Dr B.S. Tolia, Chief Secretary
UA; Ms Veens Upadhyaya, JS MoEF Shri 55 Shokeem, Jeint Director
Ministry of HRD GOIL; Shri Srikanta K. Panigrahi, Nominee, Planning
Commission; Shri BK. Bhargava, Additional Secretary Ministry of Mines,
GOl and Shri VE. Chaurasia, Ministry of Urban Development, GOl Dr.
D Bandhopadhyay Director, TFM, Bhopal; Dr. M. Sanjappa, Director BSL
Holkata; Shri G.K. Prasad, DG, ICFRE, Dehradun; Shri PR Sinha, Director
Wildlife Institute of India, Dehradun. Shri Sunil Pant and Capt, M5
Kaohli attended the meeting as non-official members, At the outset, Shri 5
Chandra, 58, MoEF welcomed the Hon'ble President of the Society members
and nominees, and briefly introduced the mandate of the Institute, Director
of the Institute made & brief presentation on the R&D activities of the
Institute During discussions the committee members emphasized upon;
cultivation and market linkages for medicinal plants, interinstitutional
collaboration wilh other institutes of Ministry, initiate publieprivate
partnership, strengthening eco-touristn as a development option and wider
replication of R&D based demonstrations in the field
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Land and Water Resource 1
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RESEARCH AND DEVELOPMENT PROGRAMMES

The BED activities of the Institute are essentially multi-disciglinary in
nature. All the activities are based on conscious efforts to interlink
natural and social sciences lo promote sustainable development in the
region, Institutes activities are centered on seven core programmes.
Institute’s projet implementations siles are spread over different parts
of THR and have been selected carefully keeping in view the biophysical
heterogeneity and location-specific needs and aspirations of the
inhabitants. All activities are need-based, target-oriented and time-bound
Efforts are made to provide practicable solutions rather than theoretical
prescriptions. The Institute HOs and the regional Units are well equipped
with facilities and services, especially the well-equipped laboratories and
computation facilitics, Research, demonstration and dissemination are
underlving elements of all project activities that lead to development of
technology packages, While a number of projects were completed during
the year, a few new projects have been initiated. Highlights of the progress
made during the year 2004-2005, along with a brief, conceptual
background, specific objectives and major achievements are summarized
for individual projects,
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Core Programe-1I

LAND AND WATER RESOURCE
MANAGEMENT (LWRM)

He on earth is dependent on availability of water, which is the most
aluable produce of land and atmospheric processes. The availability
distribution, use and access to land and water resources have been major
drivers for civilizations and human development. With EVErgTaWing
requirement of rising population, management of land and water
resgurces is becoming more eritical as the availability of these natural
resources is limited, Proper management of land and waler resources
must aim at achieving a balance between the needs of people and the
ability of ecosystems to support and regenerate its resources, Within the
fragile ecosystems of the Himalaya, the dynamic geological and.
geomorphological processes, ever growing human population and recent
global change vitiate the resource degradation. As a CONSEqUence, serious
problems related to sustenance of ecosystem services provided by land
and water resources have arisen. Co nsidering these points the core activities
are focused on long-and medium-term R&D studies in the field of spatial
and temporal pattern of resource availability and critical linkages it
possess with other geo-environmental factors, These attempts will help
in developing suitable strategies for management of land and water
resources in the region.
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LWRAM I : Traditional Land and Water Management
Practices in Himalaya and Critical Ecosystem
Linkages

Background and Objectives

It different parts of Indian Himalayan region (IHR|, the role of Lraditional
land and water management practices is well recognized, In central
Himalaya, the bench terraces that cover many steep agriculture hillsides
are widely adopted as an excellent method of soil and water conservation
{(®WC]. Dominaled by terrace agriculture, Rikhey village in Kuwagad
walershed a micro watershed of Nana-Kosi catchment| of Kumaun region
has been identified and studied using the natural boundary erosion plot
concepl. In this appreach, the natural plots made by farmers were
monitored, In the case of NE Himalaya, traditional communitiss fallow
different management practices for SWC in shifting cultivation areas
and thus a study was conducted in Senkhi watershed representing the
shifting cultivation in Arunachal Pradesh. The objectives of the stucy
are: [i} Identification and documentation of traditional SWC practices in
the Himalaya; (i) Quantification of soil loss in different land use practices
with and without SWC measures; |iil} Development and dissemination
of technology packages for environmentally sustainable and zocially
equitable management of land and water resources in the region.

Results and Achievements

(a] Studies in Central Himalaya

1. Representative sampling plots with runoff collectors were maintained
in Rikhey village (Fig.1). Mean soil moisture before Rabi crop sowing

T e . e T e S

n. _--q. E "o :
Fig. 1. MNatural boundary erosion plots in Kuwagad watershed, Distt. Almora
[Uttaranchal]
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was found to be 15.8% [Table 1) that was considered favourakle for
crop germination while the average water holding capacity was 40.8%.

Awerage total N content of the terrace soil was quite low (0.096%)
at the time of crop sowing (Table 1). Soil poor in M will not
support enough microbial population responsible for decomposition
and release of nutrients for the organic matter applied in the crop
fields al the time of crop sowing.

Table 1. Physico-chemical properties of soil

Soi] moistore (%) 15. 790 29%

Waser holding capacity (%) 40,820,785

pH 5.98:+0.01

Flectrical conduetivity {ms} 03500001

Parricle Gze (%) Sand = 28.07=0.57%

St = 65.90:056%
Clay - 4.36s021%

Organic earbon (%) 141002

N 0, 0% 620, 002%

P 0.04320.001 ppm
E 0.8220.03 ppm

# Land usecover in s.tu:l}r
site was higher than in the
state

* Varying cropping
patterns adopted o
protect soil & water loss

(b} Studies in North-East Himalaya

L

Analysis of land uselcover in Senkhi watershed in Arunacha] Pradesh
(AP) using the SOI toposheet and satellite imageries (1997] revealed
that the spatial distribution” of shifting cultivation is generally
ohserved in hilly slopes (>25%. Comparative analysis of land uesl
cover in AP and for the study site showed that the forest cover is less
in State (62%] compared to 87% in study site Settled cultivation
occupy 3% of the study site and 1% in State, while shiflting cultivation
cover was 4% and 14% in study site and State, respectivels

. There are 11 distinct types of indigenous land use practices across

the study sites (Tahle 2}, Here the shifting cultivation is locally known
as Ronge Phaf an indigenous system of SWC has been identified for
detailed analysis of its effectiveness. Besides this, there are different
cropping systems, such as, Hade to protect soil and water loss, and
improve soil fertility through fertility enhancing crop-mixture which
need further investigation.

13
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Table 2. Traditional land wuse classification of Nyishis

Land use type ! Dicscription —|
i Muro Forest
Orming-Olang Clan land
Atu-CHang Individual land
Ech-Myumra Bamboo forest
Mwihi Fallow land
Menglen-Rongo Poyear hum field
Myengti-Benigo 2™ year fham field
Sapiya Terrace rice field
Balu Home parden
Mam-Olang Househeld
Dolu | Village settlement

|

LWRM 2 : People and Resource Dynamics in Moun tain
Watersheds of the Hindu-Kush Himalaya [PARDYP)
EDC IDRC and ICIMOD funded: Feriod: 7 H872¢05)

Background and Objectives

People and Resource Dynamics in Mountain Watersheds of the Hindy-
Kush Himalayas a regional collaboration Programme, was initiated in
January 1997 as 3 R&ED profect in the middle mountains of the Hindu
Kush Himalayas (HKH). In India, the project area is Garur Ganga watershed
located in Bageshwar district of Uttaranchal. Due to fts multidisciplinary
approach and acteplability the PARDYP has completed its two phases
and is presently in its third phase of operation, Apart from generating
long-term database on resource dynamics, activities ensuring improved
livelihoed conditions of the marginalized groups and families through
demonstrations, adoption/adaptation of tested low-cost technelogies and
skill improvement, have been the major interventions of the project, *
Synlhesis, modeling, dissemination of the results / information, skill
developrment and strengthening of community institutions, are the major
activities of the present phase of this project.

Results and Achievements
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. Estimated reference evapo-transpiration (ET) for the Lawban] area.
Daily minimum ET (16 mm| on 185th day and daily maximum
(32 mm)] was estimated on 127th day of the vear [Fig. 2). The erosion
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Fig, 2, Reference Evapo-transpication for Lawhanj, Distt. Bageshwar {Uitaranchall

plet monitoring showed the highest surface runoff generated by bare
land (1542 m*ha) followed by pine forest (1389 m*ha) and is least
for rain fed agriculture [49.28 m¥hal.

LWRM 3 : Rehabilitation of Degraded Community Lands:
Village Bantoli- Bageshwar Uttaranchal Central
Himalaya

Background and Objectives

The consequences of increasing anthropagenic interferences on the natural
recourses and the resulting ecological imbalance are of serions global
concern. Symbiotic relationship between man and the environment, as a
key to the sustainable development, has been weakened because of the
fact that man has been continuously transforming the natural
components of the system and manipulating the elements of the bio-
physical environment. As the papulation increased, so did the cultivated
area and the number of cattle placing more demand on resources,
particularly for fodder and fuel wosd. Keeping in view the fragmented
land holdings, increasing demand of fodder, dependency on already
deteriorating fores| base, increasing womens work load, rehahilitation
of community degraded land has been identified as a potential R&D
ared in this region. Sloping watershed envirenmental engineering

15
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# Plantation for
rehabilitation

& Interventions for water
conseryation

Geolydrological studies &
quantification of sediment
doad

Monitoring recession rale of
tributary glaciers

technology [SWEET) approach applied to rehabilitate a piece of community
land at Banteli village in Bageshwar district with active participation
of community stakeholders. The main objectives were: (i| Improvement
of productivity of degraded lands by application of SWEET: and i)
Performance assessment and adaptability studies, promotion of
environmental awareness through capacity building, exchange visits
ensuring adoption/ adaptation of such activities.

Results and Achievemenis

1. After a series of formal and informal meetings with the village
community plantation of plant species preferred by the women was
done in August 2004 A total of 6700 saplings were planted and
the survival rate of the plant species was recorded over 90%
during initial stage, which was subseguently reduced to 84% due to
termite infeclion on roots of Quercus glawea.

2. The area has been fenced and water conservation measures have
been initialized through contour trenches, plugging of gullies and
intreduction of grasses in the site,

LWRM 4 : Geohydrological Studies and Quantification of
Sediment Load of Thelu Glacier [Gangotri Glacier
System), Uttaranchal Himalavya (D5T funded: Feriod:
2005 - 2008

Background and Objectives

About 17% of the total area in Himalaya is occupied by approximately
10000 glaciers. Snow and glacier jce of these mountains serve as the
major water source for Indian rivers. Glaciers have long been recognized
as significant agents of erosion-and deposition. The concentration of
suspended sediment (S88C| in the melt waters of Himalayan glaciers is
highly variable This is generally due to variability in sediment sourees,
rock type. relief, weathering state, tectonic setting, climatic influences,
the ice flux, thermal conditions and the debris entrainment processes, The
case of Gangetri glacier system is not different. Numerous small glaciers
join the main glacier, from all side and form the Gangotri group of
glaciers, The rate of flow of water and sediment and its guantification
iz of great importance to evaluate mle of a tributary glacier ie Thelu
glacier. The objectives of the project were: () Quantification of discharge
and sediment load of melt water stream of Thelu glacter; [ii) Identify
role of tributary glaciers in temporal distribution of the suspended
sediment load of Gangotri glacier and its relationship with melt water
discharge: and (i) Monitoring rate of recession of tributary glaciers of
Gangotri, ie, Raktavarna, Thelu and Chaturangi glaciers.



» Establishment of a field
station at Thelu glacier
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rate, sediment source
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m
Results and Achievements

1. A field station was set up at Thelu glacier for detailed study at an
altitude of 4500m above msl,

2 Observations on receding rate of tributary glaciers, sediment source
area, production mechanism and transport pathways of the sediment
load of the glacier etc. are continuing.

IWRM 5 : Quantification of Tectonic Deformation Field in
Kumaun Himalaya- A Basic Framework for
Landslide Hazard Modeling Using Sub-cm Precision
GPS Surveys [DST funded’ Ferfod: 20022005

Background and Objectives

Thecantinuous movement of the Indian landmass towards Asia is building
up etresses and strains, which in turn is accumulating in the fractural
framework of the Himalaya and contributing to the natural hazards in
the mountains, Landslide menitering with kinematic GPS survey is
attempted to model slope evolution. In recent years, the GPS measurements
in the Himalaya and adjoining regions have led to the conclusion that
the plate motion or convergence along the strike of the entire Himalava
is not uniferm rather the entire belt can be subdivided into small biocks,
which are marked by transverse features. These transverse features seem
to control the tectonics, plate motion and geodynamics of the region. The
objectives of the study were: (i) Stucly of N-5 strain gradient using high-
precision GPS surveys, to determine the annual strain rate field in Kumaun
Himalaya from Dung to Almora and Kaldpani to Tanakpur; and (i)
Monitoring of the temporal evelution of some potentially damaging
landslides using Kinematic GFS surveys

Results and Achievemenis

1. Inwvestizations earried out at Balia MNala |Naini Tal| using more than
100 grid points to expand the study towards the active landslide
area. Data were collected in static mode and kinematic mode. The
recorded data were processed using SKIPROD software and the processed
co-ordinates were used to generate the surface of the landslide region
using GIS software |Arc view and ERDAS Imagins),

2. Aleng with data collection from 14 sites along Gori valley and
central Hitnalaya, data collection and processing from 15 new GPS
sites along the Kali valley transects was carried out. The velocity
and precise position (ITRF 2000) for Gorl valley sites were
determined (Table 3], The result depict non-uniform distribution of
plate motion in N-5 transect.

) 4
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Table 3. Azimuth and velecity resulis (200204) for Gori valley

Station Azimuth (degrecs) | Velocity (mmiyear)
Dung G837 4376 + 421
Milam 4503 T4 =4
Burfu 4510 3350 + 378
Bl 4390 2009 = 429
Laspa 4734 3033 + 5.20
Marsali 4457 2345 + 478
Lilam 4768 36.04 + 542
Eugdivar ABA5 BESh + 43T |
Railgad 4247 3640 + G5
Bala 4419 35328 + 456
Khalia Top 4329 35486 + 516
Munsyari 35.41 34+ 49
Chokouri 53.61 3963 + 443
Pithoragarh 43,38 5¥16 & 530
Kaosi 45.28 4643 = 360

3. Campaign stations at Gangotri and Milam glaciers were
established for glacler retreat studies. GPS data in & rapid, ‘static
and kinematic mede were collected along and near the snout
and processed with SKIPRO software with respect to the reference
station.

LWRM 6 : Performance and Adaptability Analysis of Sloping

Watershed Environmental Engineering Technology

(SWEET] in the Hills of Kumaun Himalayas [DOLE

funded: Period: 2001:2006)

Background and Objectives

The project on performance and adaptability analysis of SWEET was
initiated in Almora district of Untaranchal on community and privately
owned wasteland, The SWEET package developed by the Institute, is
being used for regenerating such degraded wasteland. The technology
includes site protection through fencing, water harvesting through low-
cost polythene lined tank, selection of tree species based on multipurpose
benefits like fruit, fodder, fuel wood, fiber and timber The ohikctives of
the project were: (i} To test the perfarmance and adaptability of SWEET
through field demonstrations and to generate awareness and skill among
the farmert | extension workers for reclamation of wastelands through
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field training; and {ii} To modify and suggest appropriate technology
packages for future application in wasteland restoration.

Results and Achievemnents

1. After physical and biclogical treatment in degraded wastelands,
¢ Dhysical & ilagical soil moisture slightly increased resulting in better growth of
treatments associated vegetation and higher fodder vield. Fodder yield at three different

with better plant growth sites i presented in Fig 3.
and fodder viekl 5

2. In terms of growth, plants like Afnus nepalensis, Prunus cergseides.
Cassia nifotica, Albizzia lebbek, Dalbergia sissoo and Quercus
teucotrichophora were found more suitable than other species (Table

4y
3
25
2 ]_ B 200
= | W 2002
=15 =
= O 2003 i
1 Ozoc4 |
——
o |
Ilunises Lidiyari Panchgaon
Project sites

Fig. 3. Yearly increment in fodder yield at different sites in the
hills of Distt. Almora |Uttaranchal)

Table 4. Details of survival and height of plant species

Village Year of No.of | Noof Amﬁr - Average
plantation | species | plants mﬂﬁw ol | heightof
plants {cm)
Mumnao 2001, 17 3761 T5.88 + (193 14665+ 210
Udiyari 2002 1 3020 | 7essxiE | 12E00:aa0
Katarmal 202 18 144 69.94 £ 059 £2184 4+ 216
Parichgann 2002 16 o0 | Garlzroz | 1030E130
Bansgaon 2008 13 1565 | G000+ 05T | TRE4=138

1%
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LWRM 7 : Environmental Impact of Recession of Himalayan
Glaciers: A Case Study of Dokriani Bamak /ST
funded: Period: 20022005/

Background and Objectives

The Himalaya constitutes one of the mest important glacier systems in
the world. These glaciers contribute to fresh water to main river systems
of [ndian sub-continent. It has been estimated that 38221 gq. km of
Himalayan ranges are glaciated. Updated Glaciers inventory |Geological
Survey of India) has identified 7613 glaciers in the Indian administered
part of the Himalaya. Glaciers are commonly regarded as sensitive
indicators of climate change and the variation in the position of their
snoul is the best indicator of glacial retreat over the period of few years
or decade. In view of the reports on retreating glaciers in the region, this
project in the Dokriani glacier focused on: (i) Collection of data on land
use, land cover changes, and factors leading to LUCC in the proposed
study area; |ii] Measurement of seasonal and diurnal variatons in the
levels of atmospheric CO, at selected sites; [iii] Assessment of microbial
diversity in the soil and in rhizosphere; and |iv) Identification of TESPON 525
of landscape-ecological features of snowline and timberline and
monitoring of successional patterns in microsites cawsed by glacial
recession

fesults and Achievements

l. Permanent plots for monitoring bio-diversity elements have been
marked. Some of the plant species identified were Calemagrostis sp.,
Hobressia duthed, funcus bracleatis |among grass|, Androsace sp,
Coryaplis meifolia, Saxifraga sp, Sadum sp, Swertia augustifolia.
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Fig. 4. Carban dioxide measurement at four differcat locations
in Garhwal Himalaya
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2, Carbon dioxide measurement was taken at four different locations
[Fig. 4] according to the altitude {ie, Base Camp, Bhatwari, Uttarkashi
and Srinagar.

3. In order to know microbial diversity in soil cultures [48 hr, 24°C|
were grown on Tryptone yeast. In all the cases the colonies were
either slimy or mucoid. The cultures consisted of cocci and rods,
gram positive and gram negative cells,

IWRM S : Catchment Area Conservation and Management
Study SWAAL UM funded: Period: Z00-05)

The Uttaranchal Himalaya is characterized by ridges and valleys and
has wide zone of surface runoff. This region quite often faces water
shortages during non-rainy periods. Many natural and human induced
reasons in the water recharge zones have been attributed to this
phenomenon. A “Source Centred Catchment Area Management" approach
has been tested and replicated under this project. The present study focuses
on some of prevalent catchment area issues in the Uttaranchal state and
development of possible management strategies under the broad objectives
of (i] Identification and assessment of the existing catchment area
conservalion and management issues and causes of depletion of water
sources 1n hilly districts of Uttaranchal for development of a plan for
augmentation of spring discharge including its cost requirernent; and (ii)
Preparation sample TORs for implementing agency including formats
for planning design implementation and operation and maintenance
[OlD] of catchment area protection plan.

Reswits and Achicvements

L. Extensive survey carried out in the selected 14 representative Gram
Panchayats (GPs| covering all hill districts of Uttaranchal, pertaining
to-decline in spring discharge and strong community participation.
In these GPs geohydrological assessment was carried out to explore
possibilities of augmenting source discharge by physical and
biological treatments of small source catchment ranging from 520
ha.

2. The cost estimation and O&M for catchment area conservation
and management was worked out as Rs. 60-80,000/- per ha
depending upon location and trestment measures. Detail plan for
augmentation of various types of spring in different altitude and
locations of Uttaranchal is under preparation.
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LWRM 9 : Nutrient-Use Optimization by Improving Soil
Biological Processes Using Available Resources in a
Marginal Upland Jhum Farming System in the
North- East India

Background and Objectives

Mortheast India, particularly the state of Arunachal Pradesh, is well
known for its biological and cultural diversiry This State is inhibited by
diverse ethnic communities whoese livelihood are still closely linked 1o
the surrounding natural resources. The practice of shifting cultivation is
still widespread. With Government efforts, agricultural practices among
many of these ethnic groups are undergoing rapid transformation. As the
shifting ‘agriculture transits to horticulture, cash crop and settled
agriculture, the demand for soil fertility enhancement, soil erosion cortrol
and water management need to be addressed. Under these circumstances
identification and assessmenl of existing soll fertility enhancement
technologies is 8 must along with the introduction of new technologies,
The present project aimed to address this issue is based on studies carried
out in Senkhi watershed, Papum Pare district of AR inhabited by Nishi
tribe

Resufts and Achievements

1. Soil samples were collected from different land uselcover wviz, jhum
land, fallow land, forest and wet rice cultivation from the two villages
and analyzed for their physico-chemical characteristics. Higher
percentage of sand was present in comparison to silt and clay (Table
5|. A high percentage of sand and low silt in the soil suggests that the
arca might be susceptible to [andslide and seil erosion and may
support poor crop yields.

Takble 5. Soil physical properties in different land use systemn of
Senkhi watershed

Zail
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2. Soil pH ranges from  neutral to acidic and shows variation with
depth [Fig. 5 & 6] Soil organic carbon, total nitragen, and potassium
content are higher in topsoil of both the sites. This might be due to the
litter decomposition, and potassium percentage may be influenced
by bamboo vegetation. The physico-chemical properties of the
forest seem to be better than other land use.
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Fig. 5. Soil chemical properties in different land use of Chimi village [SiteT], Senkhi
watershed, Distt. Papum Pare (AF)

EmEESail Malst  [TOTOC mEENogen  —a—Total P —e— Potassium —#— Zodium
30T + 1.4
- 254 + 12
g i +in F
o i z
=] + i
£ 15 b
g' + 06 %'
104 =
z 104 £
&
51 i : 1oz
o4 = S ‘F‘“ i 3” ey L o
Joum (- Jnuen Fellow (0- Fellows Forest{D- Forest WRG 0= WRG{10-
0] (0200 W (o) W peam 0}

Fig. 6. Soil chemical properties in different land use of Bhatt village (Site-0), Senkhi
watershed [TOC- Total organic carbon, WRC= Wel rice eultivation), Distt. Bapum
Pare AR
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BOX -1

of the Completed project
Summa.qr- pro
(2002-2004)

Global Change Impact Assessment for Himalayan Mountain
Region for Environmmental Muanagement and Sustaimable

Developmment (APN fiunded)

The Himalaya is geolugically and ecologically fragile mourntain ecosysterr. With
rapidly growing population and increasing demarnd for food and water, pressure
on the natural resources in the region is very high. Under the changing global
climate and globalization the risk of ireparable damage toecosvster ts nat rubed

out. Alaknanda catchment was selected for the detailed study of climate change |

inIHR, which represent typical Himalayan climerbe and socio-economic conditions
of the Central Himalaya, The background information on cimate variability and
secio-cconomic conditions of the region was compiled and used to developstudy
program for quantititive assessment of he cdimate change and associated imipacts
along three altitudinal transects of the study area.

®  Inlower transect of Alaknanda valley, rainfall has increased in thelast decade,
The problem of seasonal drought is occurring due to shifting of rinfall, Most
populated middle transects showed largest decline in rainfall and decrease
in soil moisture. Upper transect has also shown a decrease in precipitation.
During mwonsoon the intersity of rainfall has increased while the okl duration
af rairfall is decreased that results in frequent landslide events, cloudburst
and other natural calamities,

®  The annual temperature in lower and middle transect of Alaknanda valley
indicated rising trend in the last decade. Limited data for upper transect was
analyzed and increasing trend for temperature was recorded, Increase in
temperature and decreass in snow cover in middle ransect was recorded,

*  Anestimate of food grain requirement for bwo decades has indicated strong
dependence on import of food grain from outside the catchment in all the
three transects. [t is expected that with the growing population, thes region
will become more vulnerable for food shortage in near fature.,

*  Thewater demand is expected to grow with growing population and decline
in rainfall will put additional stress on the water resources of the TETion.
The total water demand during 1985-86 and 1995-96 was estimated by
apgregating demand for irrigation, domestic and livestock purposes. From
the estimates, it is important to notice that maximum consumption is
accountable for ivrigation in all three transects, but water consamed on
livestock in lower transect decreases during decade because of decrease in
the livestock population. The water deficit increases with time and maore
shortage is expected in later years all three ransects of the catchment.
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Core Programe-II

SUSTAINABLE DEVELOPMENT
OF RURAL ECOSYSTEMS (SDRE)

=T‘hn: pivatal aim of the programme is to address issues in sustainable
development of the rural areas of [HR through identification of
development bottlenecks and formulation of strategies for solving
location-specific problems. The pre-requisite for this is to identify
problems, assess existing strategies and based on these, design corrective
appreaches which are appropriate to economic, secial and environmental
needs. The Core, therefore, focussed its activities on resource dependency
assessments and management strategies; issues and options for rural
livelihood security; appropriate mountain technologies; and strengthening
of delivery systems In the reporting year a few selected tribes in the
north-sast and central Himalaya were investigated for their dependency
on resources with 8 particular reference lo how these communities are
adapting to the changes in current environmental scenario. To mitigate
the adverse impacts of over exploitation of resources, rehiabilitation of
degraded lands using scientific means are being promoted at various
locations. The agroforestry model in Garhwal and contourhedgérow-
intercropping in Arunachal Pradesh were tested for their validation and
efficacy to increase productivity of the land, crop yields, and other benefits
to the community Efforts to strengthen farmers-field-cum-training
programme were continued due to its high demand, and accordingly
NGOs, farmers, officials, and user groups were trained for different
environment-friendly income-generating options.
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SDRE I : Sustainable Resource Management Strategies for
Rural Development in the Himalaya

\al Natural Resource Management for Sustainable Development
Background and Objectives

This study aims at to understand people and resource dynamics and
document indigenous land uses, knowledge on natural resource
management (NEM)|, Tocal Customary Laws and their efficacy for NRM
among selected tribal communities of NE region. This year studies were
focused on the cultural landscape, integrated natural resource management
and community organization with particular reference to its capacity
for local assets building and transformations in the Apatani” tribe in
Lower Subansiri district of Arunachal Pradesh.

Results and Achievements

1. The Apatani eommunity had a population of 24650 personc that is
confined to 1060 km? area. A total of 14 indigenous land use types
have been identified. The agriculture is limited to just 43 km? area.

2. To maintain maximum preduction, early and late growing rice
varieties are cultivated with fish in irrigated fields and millet on the
field-bunds, Home-gardens are maintained to meet a variety of needs
and continually modified over the vears to meet cash reguirement as
well Both the systems are ecologically and economically efficient
with high degree of selfsufficiency,

3. The community peopie show proper institutional arrangements for
maintaining forests, water and agricultural resourees. Agricultural
land is surrounded with a layer of bamboo, The pine plantations
were found at mid-slopes and mixed-broad leaved forests an the
extreme peripheral part. Bamboo is an important utility item for
house construction and various other needs of the communily

(b] Land Use Models for Himalaya

Background and Objectives

The failure of afforestation and reforestation efforts to develop degraded
lands in the Central Himalaya could be attributed largely to the ignorance
of peoplet essential needs and hence their nen-coaperation, Peoples
participation is now considersd as a pre-requisite for success of any land
rehabilitation efforts. A reconciliation of the interests of local communities
(immediate tangible benefits) and the global concern for environment of
the region (long-term intangible benefits) is utmost importanee for
sustainable rehabilitation of degraded lands. The development of
agroforestry and eco-restoration of degraded lands is one way to achieve
land rehabilitation. This study focused on: meastrement and comparison
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of growth performance and biomass production of some native and
naturalized multipurpose tree speries [MPTs) in an agroforestry and eco-
restoration model developed by the Institute for the last 15 years (1991
2005) on # ha degraded land in the Garhwal Himalaya,

Case Study- Garhwal Himalaya

Results and Achievemenis

L. Crown volume {m*%tree) was recorded highest for Feus mlomerata
Alnus nepalensis, Dalbergla sissoo Alhizia stipudata and Sapium
sebiferum at both the sites. However crown volume was relatively
higher at AAL site as compared to the DEL site for almost all the
species common to bhoth sites [Table ),

2. Among the MPTs planted, 4. nepalensis F glomerata, D sissoo,
A. stipulata, S sebiferum and B rugufosa showed maximum
biomass (kgitree) at both the sites [Table §),

Table 6, Crown volume and above ground biomass of MPTs after
15 years of growth in Garhwal Himalaya (AAL« abandoned
agricultural land site; DFL= degraded forest land site, - = naot
planted).

Epc_ue: | Crown volume (m*treesSE) | Bquum {I:;,:trcuﬁi} -
| ma T DFL | AsL [ ToEe |
Albizia lebiek 9.9:05 | 153:07 606529 | 45.3:2.0
| Albizia sipulasa | = [ osad | - [wsmss |
Ales egiafensis 423418 | 323:14 (1606460 110.042045 |
| Basbiinia mavicaasn _ 1E3s17 - | 65.0+3.1 :
Beelmerin vunlosa | 25.611.5 | 60403 To0=40 | 420419
Celtis nastralis 212611 | 8004 | 686039 | 00:18
E._l{__:va:'rd-r r;mm [ - | F0s0.4 - -jgﬂx_] :1_
| Dulbergia sison | 31316 | 190409 (1206448 | 860,43
| Fies glomerata 485:20 | 15.0:08 1400453 | 700,31 |
|oowrehipli | 178s0s | - [esoes | .
Ficns runspiii 145205 | - | SRe24 -
_{:'n_r:l_m'ﬂ ORfm 26504 G903 Gl 0e3.0 | A0l 7
| bdelia asedavacd , : 15008 | . 240:09
| Ougeinin dalivrgioide - | 1ow7 - | oz |
Pruitnr cevasoides | Zﬁ.ltl:!.';l L6006 ?&.Uti_,‘il 3;.{]:1.& |
| Prwpndia | s9uns 6002 [560:29 | 300414
gw;m_g:ma_ F __ Li:_n;u.i - | 45.041.6
Supindus muborei - | 7943 | 410415 |
| Segiiche: icbiermnn | 290413 | 88:04 | B60s41 | 59.0.23
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[i) Assessment of Agroforestry Models in Different Ecozones of Sikkim

Background and Oljectives

Earlier studies during agroforestry model development have identified
various developmental and restoration processes at subtropical Damudara
and temperate ecozone Chhamgaon village in the Mamlay watershed,
Sikkim. Agroforestery model and restoration activity has already been
developed at Chhamgaon using different developmental packages.
similarly Damudars ageoforestry site is focused for the plantation of
fuelwood, fodder, timber and fruit species, and different field technology
like rainwater harvesting tank, bio-compost preparation and nursery
raising to fulfill the reguirement of local farmers. The efficacy of the
mode] is being assessed with reference to its suitability and scope for
furthar extension.

Resuft and Achievemenfs

I. The agroforestry madel at subtropical zone [Damudara| covering 3.5
acre land has 35 beneficiary households. A total of 2000 saplings
of & prioritized species were distributed to the farmers.

2. The farmer with small land holding =1 ha) preferred  fodder trees
(63%], wild edible medicinal plants (18%), timber (109 and fuel
wood trees (7%}, Medium land holders (- 2.5 hal preferred  fodder
plants [58%), fruits, wild edible medicinal plants (24%), timber [12%)
and fuel wood trees [63), Large fand holders (2.5 ha| preferred 32w
fodder, 35% timber, 18% other plants like fruits, medicinal, wild
edible and 15% fuel wood species.

3. Survival percentage of planted individuals varied from species
to species at Mamlay watershed. Utis [Adows nepafensld and Amliso
bush |Thysanodscna maxima) showed 90% sprvival and Ranichanp
[Michelia excedsa) exhibited 45% after 8 months of plantation.
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BOX -2
Summary of the Completed Project
(20012004

Impact of Contour Hedgerow Farming Svstem Technology on
Land Capability Restoration in Upland Agriculture System and
Capacity Building for Technology Dissemination in north east
Inelfa | [CAR = NATF Funded)

The Contourhedgerow-intercropping  is based on growing N -fixing
hedgerow species on conltours along hill slopes at cerlain intervals and
alleys. The desired species are allowed (o grow year after year using
hedgerow mulch and was found to be an appropriate alternate or
modification to degraded or shifting cultivation (fium) areas of the north-
east India. N -fixing hedgerows were maintained in double rows, species
are cut at 4550 em heiphl and the muleh thus produced was applied to the
crop fields as green manure. The achievements are summarized as below:

A total of 175 leguminous species were screened of which five species,
vig Tplrosis candivs, Flemingla macrophylia, Desmodium rensonii
Indigafera anil and Lewcena feucocephala performed best. All these
species arve excellent fodder, soil binder, have high coppicing ability and
produce guality mulch for green manure Incorporation of bedgerow
mulch significantly increased maize yield by & times than the contreel

Application of roulch of N -fixing species improved soil fertility with
improved status of M, B K. The enzymatic &ctivity of soil registered a
significant increase [p< 001 the dehydrogenase enzyme sctivity
enhanced by 1.21.65 fold and the urease activity increased by 1.52.04
fold under different Lreatments of hadgerow and mulching,

Ferformance of hedgerow species in nine major land wses [viz. jusl
burned jhum, 1 yearold jhum, 2 yeareld phum, rainfed sgriculture,
secondary forest, natural forest, recent landslide, 3 vear old landslide,
and riverine soil} after 12 months indicated that species performed
better in the soils of 2nd vear jhum, rain fed agriculture and secondary

forest.

Incorparation of hedgerows on slopes reduced runoff by 40B0% and
20l erosion by 50-65% from an annual loss of nearly 19 tha soils
from traditional jhum fields (control) with mild slope. A significant
guantity of organic carbon, N, B and K was also conserved by
employing contour hedgerow technology

The above ecological and economic benefits acorued under this
experiment have been useful to replicate this approach in the NE
region.
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BOX - 3
Summary of the Completed Project
(2001 - 2004)

fmrpact of muliipurpose confour fedserows infercropping
on crop productivity and soif fertility in shifting agricuftural
ifthum! felds in the North East india. (05T fundad)

The ContourHedgenow-Farming-SystemTechnaology provides the twin sims of slopes
stabilization to achieve soil and water conservation and improve soil fertility
through biologizal nitrogen fixation, The objectives of the study were to
investizate selected I -fixing hedgerosw species for their biomass accumulation,
and assess impact of mulching on soil moisture, weed proliferation, soil nutrient
status, N mineralization and nitrogenage activity The findings are summarized
belowe

The so0il terperature was relatively higher in-alleys in comparison to between
hedgerow species. The soil maoisture also varied significantly amaong different
months (p<0035), between contrel and hedgerow [p<0001) and between alleys
and control [p<0001], The weed density reduced by 63% and 52% while weed
biomass redwoed by 65% and 42% in mulched agriculture plots in comparizon
to abandoned and agriculture without mulch fields, respectively:

Decompesition of M -fixing species was much faster than the forestlitter. N
content of decomposing mulch and [itter differed significantly among species
[P0, indicaling that green-mulch of N -fixing hedgerow species is
important toenrich soil W and labile P pools.

The sail ammaonification and nitrification evaluated for different muich
varied significantly among different treatments, days, treatment x days; (all
pe01] in both fr sffv and ex sifu conditions,

Different hedgerow species vary significantly in number of root nodules
[p=05) and nodule biomass (p<001),

The nitrogenase efficiency of the oot nodules varied with species and seasons
[p=0u01; Fig. 7). The nitrogenase activity varied from 200.88-1001.37 pmaol/g
dry wt. nodulethr for different species. Flerningia macrophyifa showed
maximum nitrogenase activity followed by [ndisefers anfl Tephroshis
candids and Pesmodium rensonii

JRE R — R —— [P ——
w0
w0
g
T o
z pl= llﬁll
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Sp— nam T T

Fig. T Seasonal changes in nitrogenase activity jexpressed in p melfg root nedule-dry

weight| in various hedgerow species under jhum cultivation in north-east India
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People-Centered Landuse Development in the
Shifting Agriculture Affected Areas in Arunachal
Pradesh |(Macdrthur UNESCO funded Feriod: 2001
20035

SORE 2

Background and Objectives

Arunachal Pradesh falls in the eastern Himalayan zone and recognized
85 a global biodiversity hotspot of the world, About one-thirds of the
floral wealth and one-fifth of the faunal wealth of the counbry is expected
to be found in AP The forests are rich in bicdiversity and contain about
40% endemic flora. This rich biodiversity in the recent past has suffered
due to settlements, over exploitation, fires, encroachments and dearth of
support, Therefore, there is a need to preserve such an ecologically
significant region of paramount importance. Major goal of the project is
to look for the issues and linkages of bicdiversity conservation in wesl
Kameng district of AE by creating opportunities for income generation.
The objectives were (i) To understand dynamics of forest ecosystems and
its resource linkages with communities; (i} Quantify NTFPs harvests
and their potential for future use through value-addition; and {iii] To
study land use pattern change and role of shifting cultivation in socio-
economics of local communities.

Results and Achievemenits

1. In west Kameng district, over 70% pepulation of the major tribal
groups (viz. Akas, Milis and Buguns| rely on shifting agriculture, in
which mixed cropping dominates, though mono-cropping of maize,
rice and millet are also practised. The maize crop show highest
efficiency with an input: output ratio of 1: 3, and 1:8 in monetary
and energy terms, respectively.

2. People collect large variety of NTFPs, such as Swertia chifrgyia and
Iicium griffithii. These species provided an annual income of Rs
2390-8032 per houschold and nearly 4456% families were invaolved
in their collection.

3. Effect of exclosure and fire on plant phytomass production was
studied for different elevations |2500-4100 masll Plant phythomass
increased by 35417% through simple exclosure and by 12378% after
fire treatment over grazed arcas at different sites. In the fodder species
crude protein content was rangad from 6.11% in Aconegonum molle
to 149% in Acer peciinagia.

SDRE 3 : An Assessment of Agricultural Production and
Strategy for Sustainable Development of Bioresources

Background and Objectfves

The ever increasing population of human and livestock in the Himalayan
tegion has made it imperative to assess the production of bioresources
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such as agricultural, fuel and fodder in the different get-environmental
conditions. Thus, forty villages in Hawalbagh development bleck of
Almora district [Uttaranchal] were selected for a detailed study The
entire bleck was divided into three altitudinal zones, ie, zone | (= 1400
mf, zone 11 (14004600 m) and zone I (= 1600 m).

Result and Achievements

1. Primary data on livestock structure {type, distribution, usefulness,
elc| falling in the three zones was analyzed. Livestock size per
household was found large in the IIl zone, as compared to the zones
land IL This is mainly due to more fodder availability in the higher
areas. High yielding livestock was found more in zones | and IL
as compared to zone 111

Ba

Base map on natural resouree management and utilization were
prepared for GIS application. Satellite data of 1988 and 2000 are
being used for study of land use changes.

SDRE 4 : Promoting Cultivation of Medicinal and Aromatic
Plants in the Nanda Devi Biosphere Reserve and
Other Areas of Garhwal Himalaya

Background and Objectives

Medicinal and aromatic plants MAPs) found in the Himalayan region
include species of high economic potential. Domestication and cultivation
of the MAPs is one of the viable options to meet the growing demands
from the industries and reduce the extraction pressures in their natwral
habitals. There is an immediate nead to improve the exisling practices
and supplement these with more efficient, innovative, costeffective and
appropriate technologies to improve the yield of MAPs The objectives
proposed during the reporting year were: (i) Evaluation of seedlings
production of three species of Alffrm fie, A stracheyi A rubelifum and
A Jhumild under open, shade and polvhouse conditions; and (i) Work
out cost-benefit analysis of 5 Aflfum species that were brought under
cultivation.

Results and Achiovements

l. Among the different treatments (ie control, shade and polyhouse
conditions| the shade conditions were found more suitable to
enhance the number of seedling of A. humile and A. rubillium,
whereas A stracheyd performed better under open conditions than the
polyhouse conditions (Fig. 8).

2. Among the five species of Allium (A strachieyi A fumile A ruleliiom,
A semenovii and A wallichil, the net monetary return was obtained
maximum for A stracheyi Rs. 34663/ha), followed by A seminowi
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(Rs. 20702/ha), and minimum for A rubelfivm (Rs. 12,295ha). A.
stracheyi showed highest monetary outputinput ratio [Table 7).

Table 7 Monetary return [Rs'ha/year] from different species of
Allfezrm under cultivation

Species Expenditure | Income | Profit | Income
|Rs'ha) {Rsha) [Faha | Expenditure

ratio
Alfium fumile 2800 2245 19650 200
Album sacheyi || 2957 | 97620 | 84663 | . 180
Aflfurn rubedliom 1725 14020 12295 B00
[ Affium semenovii | 28i8 | 23320 | Zovo2 af
Allium wallichii | 7900 20060 15060 1.0

[ Bopen Dpobvhouwse  Oshade

A, fimile

A, rubatlfimn 4

Species

A, srrvchewi

Mo, of plantlets produced [

Fig. 8. Multiplication of three species of Al under differen microclimatic
eonditions in Garhwal Himalaya |UA)

SPRE 5 : Commercial Utilization for Sustainable Rural
Development and Conservation of Some Potential
Wild Edible 0il Plants of Garhwal Region of
Utlaranchal (OSIF funded: Perfod: 2001 - 2005)

Background and Objectives

Utilization and eonservation  Wild resource of potential economic significance is known to play a
S s o plaos crucial role in maintaining the subsistent life styles of traditional
mountain societies, The Garhwal region is a repository of such vital
resources but still the potential of these resources has not been harnessed
properly There is a considerable scope for bio-prospecting in finding new
areas of economic activity which can minimize unemployment through
small village-level cottage industries. Besides, the ignorance and
unsustainable harvesting of wild resources has led to the depletion of the
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patural population of many valuable species. The multiplication of
these species including vepetative propagation and seed germination were
covered during this reporting year.

Reswlts and Achievemenis

1. Use of auxins for vegetative propasation revealed that 1AA [(Indole
Acetic Acid! promoted maximum rooting (6708%) in Frinsepia
wtilis, while in case of Neolifsea pallens, NAA [Naphthalene Acetic
Acid) was effective (3727 +%).

2. Maximum germination in Prinsepda wiflfs (82%) was observed
using 200 ppm GA, under light [at 25°C), followed by control
[76%] and hol water [69%) treatment. Similarly in case of Al pallens
also 200 ppm GA, under Lght (at 25°C) exhibited maximum
germination (Fig. 9).

L]

10 15 20 25 30
Temperaturs (°C)

—— Canl - —m— 1{!005 WEFGA.EI
== Cofd water ——
—i— 200 ppm GA3 il

Fig. 9. Seed germination of P wtilis ja) and N pafiens (b} under light
condition and various temperature regimes

SDRE 6 : Conservation and Sustainable Management of
Belowground Biodiversity in and Around Nanda Devi
Biosphere Reserve [TSEFCGEF funded Period: 2003-
2005)

ﬂ?ckgmund andd Objectives

Sail microorganisms play a prominent role in the sustainability of any
terrestrial ecosystem. There is a large number of soil macre, mese and
micre fauna which are indispensable and directly responsible for
successiul completion of soil nutrient cycling. The soil fauna not only
maintain the nutrient dynamics but also decompose the waste and other
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biomass and regulates nutrient flow in the ecosystem. Therefore, studies
undertaken this year were emphasized on: survey collection and
identification of the earthworm diversity in cultural and pratected
Jandscape comprising a range of land use! land cover types in NDER.

Results and Achievements

1. Different species of earthworms were collected from different land
uses. In kitchen garden seil earthworms were found across all the
soil depths, with maximum population at low altitude |mean= 73.6
individualsim?, and 672 individualsim® at high altituce soil at (110
cm depth. However, increase in soil depths (>10 cm) exhibited
low count of earthworms.

2. Among the 9 different earthworm species collected {rom high altitude
and low altitude sites at different soil depths, Aporrectodes caliginosa
was Tepresented by large number of individuals followed by
Laenogaster pusillus, Metaphive houlletfe, Drawidu nepalensis,
Amynthas cortices and Dendrodilfus rubidus,

SDRE 7 : Natural Resource Management- Seasonal Migration
of Livestock in the Central Himalaya

Background and Objectives

Seasonal movement of village livestock in search of fodder and livelihood
is an age-old phenomenan in the Central Himalaya. Livestock activities
and various products of seasonal dwelling are integral part of the village
life and provided opportunities for additienal income generation, This
study was carried out to investigate: (i) The seasonal livestock movement
practices and temporary dwellings in lhe middle mountain region; and
ii] The geo-spatial, social, and livestock attributes of each temporary
settlement in the forests.

Reselts and Achicvements

1. Along an altitudinal gradient (22703000 masl) 15 temporary
settlements | Ther were surveyed. Among all the migratory livestock
about three-fourth of the population (952) was residing above 2600
m altitade and 324 animals were below 2600 m amsl, indicating
that more pressure on forest resources at the higher altitudes.

3. Aboul 12% of the total animal population of the migratory families
has been retained in their respective villages. Among the bovine
livestock population adult animals [=2 years| constitute maximum
partion, and buffalos are most preferred animals [Fig. 10}
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Fig. 10. Bovine population in the Thors of Dudhaleli region: |at the border of
Almors, Chamoli and Pauri Distt, of 114

SDRE 8 : Global Climate Change Studies in the Higher Altitude
Himalayan Ecosystem [Department of Space GOI
funded: Feriod: 20032006/

Background and Objectives

As a consequence of green house effect and global climate change,
vegetation cover is expected to respond to changes in temperature and
precipitation. There are continuing efforts worldwide to build a strong
interagency focus on global change impacts on managed and natural
ecosystems, and to understand the relationship between the changing
biosphere and the changing climate. Observations and monitering from
space af the changing landuse and landcover from space can be used
effectively Lo collect/update information so as to suggest corrective steps
for making landuse more sustainable. The objective of this study is to
advanoe our understanding of the structure and functioning of the high
altitude ecosystems of the Himalaya, their major sub-systems, and their
response to physical, biclogical and anthropogenic forces.

Reswlts and Achievements

1. Population structures of different dominant forest trees were
analyzed with reference to their geo-spatial arrangements of
diversity patterns. Dominance of various oak species differ along
altitudinal gradient [Fig. 11}, and a successional dominance appear
between different species which may be due to control of climatic
parameters {mainly temperature).

2. Meteorological data from different stations have been abtained to
intsgrate in geo-spatial modelling (Fig. 12}, A digital database has
been developed with options of updating the same in the future,
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Fig: 12. Meteorological surface for a part of umaun (January 1984

SDRE 2 : Model Demonstration on Raising High Value Crops
and Other Potential Hill-Specific Technologies for
Household and Small Scale Enterprise Development

Background and Objectives

Huge environmental and socio-economic diversity in the Central Himalaya
warrant designing appropriate costeffective rural technologies suited to
location-specific scenarios. However, all across the region, an integrated
natural resource management approach would imply soil, water and
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forest conservation such that conservation accompanies improvement in
livelihood of the local people on short-and long-term basis. Therefore, the
objectives proposed for the reporting vear were: (i| To develop cosbeffective
infrastructure for expansion of nurseres of some valuable medicinal
and aromatic plants; and (ii] To demonstrate a model integraling
horticulture with medicinal plants.

Hesults and Achievements

1. The area under nurseries of three species, namely Plororhiz kurrooa,
Lavenduls angustifolia and Saussures costus has been increased 2
times as compared to that of last year A few more simple and cost
effective polyhouses |8 numbers| and four shade-net houses were
established at the demonstration site,

2. An integration of horticulture [apple, hazelnut, ete.) and medicinal
plant (P kurrooa, 5. costus) was demonstrated on small scale to
evaluate the economic potential of these madels,

SDRE 10: ldentification of Elite Genotypes of Hippophae
rhamnoides for Multiplication and Large Scale
Domestication in the Higher Himalayan Region of
Uttaranchal (DST funded: Feriod: 2003 - 2006)

Background and Objectives

The central Himalayan region is a store house of wild edible plants.
Hippophae rhamnuoides (ssabuckthorn) locally called Ames' is one of the
few potential wild plants that have multiple uses / benefits. The plant
is a deriduous, thorny and nitrogen-fixing shrub or small tree and BTOWS
widely on riverbanks, on sun facing steep slopes in the high altitudina]
zomes ranging between 23008200 m mas! in central Himalaya. The frait
berry of Seabuckthorn is rich in vitamins and other bicactive substances,
Therefore, the mainobjective during the reporting year was to analyse
the nutritional and mineral constituents of different populations of this
plant.

Results and Achievemenis

1. Among the proximate nutrient composition of Ames, fat and
protein was found maximum {10.3%] and (F1%), respectively for
fruits collected from Dharali population and minimum was
estimated for the fruits from Jumma (5.3%) and Pulna (5,490
populations. Quantity of starch (85.1%| snd acidity [0.68%) was
highest for fruits from Hanumanchatti, and minimum for Dharali
{294%| and Jumma |063%) populations {Fig. 13|

[35]

The chemical analysis exhibited maximum N {1.14%) and Mg |1.92
ppmlin the fruits collected from Dharali population, whereas fruits
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collected from Pulna population showed least N [G.3590) and Mg (062
ppml. Iron was found to be maximum (1,13 ppm) in fruits collected
from Yamunotri.
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Fig. 13. Nutrient composition of Hippophae rhammoides fraits colleted from
different populations in Garhwal region, LA

SDRE 11: Integrated Management of Upper Kosi Watershed—
A Preliminary Investigation

Background and Objectives

Kosi is a major river of Kumaun Himalava that flows through densely
populated zone and has been the only source of water suprply to a large
populace as well as agricultural lands. OFf late there has been a major
concern for continuous water supply from river Kosi particularly in
upper catchment areas that is constrained by efficient and fair distribution
of water resources. Therefore, sustainahle management of water sources
is needed urgently Based on secondary data, few points of research and
action have been proposed and the need for generation of primary data
has also been emphasized,

Result and Achlevements

1. Data on different natural, social and developmental aspects were
collected and analyzed. The Upper Kosi watershed consists of an
area of 48015 km® that can be divided into 10 sub-watersheds for
planning purpose (Fig.14). Cultivated land in the watershed is under
traditional practices and is mostly rainfed (91% of the 14880 ha
total cultivated land]
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Fig. 14. Total geographical area of the various micro-watersheds in Upper Kosi
catchmenl, Distl, Almora, TLA

2. The forest is poorly represented in the watershed as apparent from
the forest cover, which is about 39%. The dominating forest type is
chir pine (Paus roxbusghid, Inhabitants are dependent on forest
biomass for their daily fuelwood and fodder needs.

3. Area for future action include: introduction of on - and off-farm
activities for reducing natural resources dependence, large-scale
treatment for soil and water conservation, capacity building and
training of the inhabitants towards management, utilization and
development of natural resources.

SDRE 12 : Fallow Management in Shifting Cultivation by
Tangkhuls of Ukhrul district, Manipur [Quick appraisal
study)

Background and Objectives

Shifting Cultivation as practiced by the Tangkhuls of Ukhrul district,
Manipur differs from that of their counterparts elsewhere in Manipur
and other parts of the Northeast, because of the longer cultivation phase
{4 years and beyond) Such prolonged cultivation phase is what sets the
practice apart from normal shifting cultivation. The longer cultivation.
phase implies that the soil fertility levels of shifting cultivation fields
must be good enough to support cultivation for more than two years.
The better fertility levels suggest that soil recuperation is more effective
compared to other areas and hence, suggests that fallow managemenl
must be of a higher efficiency than in other parts of Northeast India, as
the length of fallow cycles in Ukhrul are similar to fallow cycles
elsewhere. This study was carried out with the following ebjectives: [i] To
document the preference of farmers for the species that are consciously
retained in the fields during various clearing operations: (i} To document
and assess the values attached to each species and quantify the proportion
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of {armers gssigning such values fo respactive species; and [iii] To attermnpt
to categorise the different species in relation to pedological/topographic
parameters, yield and fallow length.

Resulits and Achievemenits

Eight villages have been selected for conducting the study A total of
sixty three farmers, eleven jhum plots and three villages have been
covered in the reporting period

2 A total of 29 species were recorded from the above study sites, of
which 5 speries are lopped and the trunks of approximately 26 species
are retained al a height of about 1.5 metres. The species then coppice
from the retained stumps at the initiation of rains, A few species are
also introduced for fallow improvement.

3. PRAs and interviews with the farmers {lotal of 63 farmers) reveal
thal farmers are aware of the utility value of the species and in
fact consciously nurture and retain the species because of their perceived
utility values,

4 Alnus nepalensis is the most preferred species with all farmers
preferring to retain this species in their plots for soil nutrient
enrichment, The species also has the highest utility value assigned
by farmers, together with Thema sp. and another species, locally known
as Ngaraithing,
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Core Programe-II1

CONSERVATION OF BIOLOGICAL
DIVERSITY (CBD)

ealizing the importance of maintaining Himalayvan Biodiversity
R.nm only for the present but also for posterity Conservation of Bio-
logical Diversity {CBD) core is strengthening its activities through short
[location specific) and long [broader spatial scale] term programmes, The
activities are responsive to contemporary global thinking on the subiject
matter and especially follow the guidelines provided by AGENDA 21 in
conjunction. with the Convention an Biological Diversity Il aims al
equitable harnessing of potential bio-resources and alse in halting the
increasing pressure on biological assets. The umbrella research programmes
under progress include: i} Boresourse fnventory of the Himalaya, which
focuses on documentation and prioritization of important components
of biclogical diversity; (i) Srudies on Biodiversity; which includes in-
depth assessment and monitoring of the important components of
biodiversity and the processes responsibie for depletion of biodiversity:
[ii| Establishment of gene-banks - to complement in sffu conservation
with the help of er situ methods; (iv) Peopiles' Participation in Biodiversity
Conservation to promote participatory mechanisms for Himalayan
biediversity conservation.




Inventorying the floral and

Frural diversity across [HR

[

® Patterns of altltudinal
distribution of species

® Proritization of
conservation needs
especially for MPs of HP

D

CED [ : Bioresource Inventory of the Himalaya

Background and Objectives

Adequale base line information on biological resources at different levels
ie. species, population, community, habitat and ecosystem, etc) can help
in identification of priorities for conservation and sustainable use In
this context, besides primary surveys, optimal use of secondary datasets
available from different published and unpublished sources may help
immensely. Realizing this, preparation of inventory of Himalayan
bioresources (family and group wise|] has been initiated to: [i] develop
systematic database of species and their habitats; draw information
about various attributes of specific habitats!species; (ii] prioritize species
and sites for conservation,

Result and Achfevernents
(a) Floral Inventories
Family:

Database of plant families Gentianaceae |168 spp.), Asteraceas (395},
and Lamiaceae {237 was developed. Gentiana 74 species |Gentianaceas],
Taraxacum - 85 [Asteracese), Nepeta - 37 species [Lamiacese| are species
rich genera. The level of endemism in Gentiana, Swertia [Gentiancas],
Aster, Crementhodium, Ligularia, Senesio, Synotis, Saussures,
Taraxacum |Asteraceae] and Salvia and Teucrium (Lamiaceae| was
over represented as compared 1o rest of the flora,

2. Analysis revealed diverse patterns of altitudinal distribution of
endemics in families |Fig. 15

Group:
Moedicinal Plants of HP

1. Extensive survey of information on medicinal plants (MPs) of
Himachal Pradesh yielded an inventory of 626 species |trees:
102; shrubs: 119; herbs: 405} belonging to 136 families and 379 genera.
Asteraceae (58], Lamiaceae [33) Ranunculaceae |30} and Rosaceae (29
spp. were species rich families. Maximum |65%) species of MPs were
distributed in the altitudinal zone < 1800m.

2. Of the total, 41% MPs were Himalayan native: 27% endemic and
203% near endemic; and 68 species fall under different categories of
threats.

3. Based on the analysis, ex situ and in situ conservation priorities
for MPs of the State were identified. Also, altitudinal rone wise
prioritization of the species for cultivation was suggested.

43




S

1
& Species wise marketing
patterns of NTFPs in NE
examined
1.
* Reptilian diversity in
Himalayan Biosphere (b)
Heserves documented 1

# Initial compilation on

diversity, status and
management af
pollinators

44

Richmese (%)

n=235 f =150 m=kd]

L0H% 1
L
LI
4o
o o
%

B Enidesdes (5)
W N Endeses: ]

B b (%

=414

o m=137 =153 A=hs =17

[T
B o
s o

. o=l n=§3 =1 21 =]

0%
a A :
Cs 2 B & o [

Altitudinal classes

Fig. 15. Altitudinal distribution of endemism in Himalaya
fe Asteraceas, b Lamiacese, ¢ Gentisnacess & <1300, B 15013000 O 3001-
4500, Dr=4501m as]|

NTFPs of NE States

Surveys in the states of Arunachal Pradesh (27 itemis) and Assam (9
items| revealed that a total of 30 species are marketed from these
states (Table Bl Decadal revenue records (1993-2003) show that in
Arunacha! Pradesh, Resin and Cane are important sources of revenue.
Apart from these, several medicinal, aromatic and dye yvielding plants
such as Taxus wallichiana, Swertia chirayta, Tllicium griffithii, Rubia
cordifolia along with Thatch and Bambeo are alse important revenue
generating NTFPs,

Area:

Information on the Angiosperms of the Trans, North West and West
Himalaya was compiled and Inventory prepared for over 4300
species. Of these, 70 species are listed in the Red Data Book of Indian
Plants. Further compilation and analysis of informatien continues.

Faunal Inventories

An inventory of 99 species of reptiles belonging to 14 families
and 3 orders was prepared across the Himalayan Biosphere
Reserves (HER). Of the total, 82 species fall under different categories
of threat [eritically endangered - 3; endangered - 6 vulnerable - 22
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low risk near threatened 24 low risk least concern 14 and data
deficient = 13].

Table 8. Marketed NTFPs of Arunachal Pradesh and Assam

. 1 %ﬁ ‘_u_."' AL

Bamhbono Bambusa sp Stem
Cane Calamus sp. Stem

| Thatch Imperata cylindrica Whole Plant
Broom Thyssenolina maxima Whale Plant
Wild Cardamsm Ammomum subulatum Fruit
Dalchini Cinnamomum zevlanicum | Bark
Mageswar Mesua ferrea Floweer
Toko Livistona gnkinsiana Leaf
Jeng Zalacea secunda Leal
Patided - Bark
Piply = Fruit
Thxus Taxus wallichiana Leaf Ar
Litchi Ihicium griffithii Fruit Ar
Lonse hay - Whole Flant Ar
Chareang - Leaf Ar

'_Sungrm - Leaf Ar
Chirata Swertia chirayta Stem Ar
Urticaria leaves Boalimaria spe Leaf Ar
Fire leaves - Leaf Ar
Ghat leaves - Leaf Ay
K. leawves - Leat Ar
Diecayed chirping Pinus rochurghii Moedle Ar
Bach Aoorus calamous Leaf Ar
Acropus = Leaf Ar
Laneru Rubia cordifolia Floweristem Ar
Chot leaves - Leaf Ar
Chita leaves - Leaf Ar
Satkara Citrus sp. Fruit As
Kawla Machilus sp. Bark As
Resin Pinus sp./Canarium Besin Ar

resiniferum

* Ar - Arunachal Pradesh, As - Assam

2. Across altitudinal range, higher reptilian diversity in HBRs was
recorded for 1000-1500 altitudes; thereafter a sharp decline in species
richness is apparent (Fig. 16).

3. Under PDF-B GEF project on “Conservation and management of
pollinators for sustainable agriculture, through an ecosystem approach”
a document on diversity status and management of pollinators across
[HE has been prepared.
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CBD 2: Studies on Biodiversity

Background and Objectives

In recent years, it is being stressed that the proper understanding of
ecological consequences of habitat fragmentation is one among most
challenging areas of research. In Indian Himalayan Region, habitat
degradation due to everincreasing human pressure is a recognized major
cause for loss of biediversity elements at al] organizational levels,
However, lack of authentic datasets, which reflect the patterns and intensity
of such losses, is & major gap area. Therefore, scientifically planned
strategies to address the issues are missing In view of this, the study
focuses on: (i) Investigating distribution of bioresources and their use
patterns in biodiversity rich areas, including the Protected Areas iPAsy; (i)
Studying dynamics of structural and funclional features of biodiversity
in respanse to disturbance; and {iif) Assessment of diversity of important
lecologically and economically] species across altitude and disturbance
gradient, '

Result and Achievements
{a)] Biodiversity Rich Areas
Kanawar Wildlife Sanctuary- KWLS (H.ES

1. Study in 16 populations, covering 14 microhabitats, of Polygonatum
cirrhifolium along 1450 te 2700 m altitude in KWLS revealed density
range between 1.5 to 6.0 ind/m2.

2. Amongst most common microhabitats, ‘below tree canopy' [875%
sites), and ‘above boulders' and 'farest gaps’ [75% sites each| offered
the high availability of the taxa.

3. The plant height positively correlated with altitude {p=001% Very
strong correlation was obtained between plant height and
belowground biomass (p<0.01).
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1. Forty-six sites, representing 4 habitats, between 16402380 m asl were
sampled for the assessment of forest vegetation. Twenty-three forest
communities were identified.  Attributes of major forest bypes are
included {Table 9). Patterns of natural regeneration in Abies pindrow
community are presented (Fig. 17).

Khokhan Wildlife Sanctuary- K WLS (H.E)

Table 9. Features of major community types in Khokhan Wildlife
Sanctuary, HP

Community ypes | Alteade [ SR | Densry| TBA Aspect
! CheD [

Ehododendron 16£0 1 Sabily 182.24 2 40 B
arlaream-Chsroa

ghaueca mived

Quercus glanca- T X 420 o401 1 a5 W
Alnus nitida mixed

Beerea o orattadsnig - 1700 1 L] Lo 0n 1 35 W
Acsoulus indica

rixed

Piwuer warifckiang 1740-2380) 4 443 AN09E 4 65 | E W, NW

Abdes pindrow 1860-23801 4 488 | 55420 | 15-40 W
Ay pindrow 2140 1 370 ldd.3 1 15 W
Unercns floribrada

mixed

[ 2320 1 B2.56 430 1 45 NE
semecarpifilie-Tlex

di];v}lz\cna.—.'\hita

pindrow mixed

Crdrus desdnrn 2140-2400( o | 676 | 36404 1 [ 20-60] NW, NE
Charerens 1870-21000 5 414 | 2x20E] 1.3 | 25-45 5w
lencorrichephara

Chpercais fToribnnda 2020 1 78917 | B40 i i5

Asrenlus indica 2280 1 a2 | 22196 | 15 bod
Chuerens ]
semecarpifalia 2260 1 520 | 23521 1 40 | W

Abibreviations: $R=Site represenmarion; TBA=Toral Basal Arca; IVl=Importance Vilue
Index: 1aShady Muoist; 2=Riverine; 3=1ry; 4=Exposed

Kais [KaWLS/ and Manali (MWLS) Wildlife Sanctuary

: 1. An inventory of 320 species of the vascular plants |ie, Angiosperms,

¥ EE’FIF“"':. “:“ ::""’“r;'! Gymnosperms and Pteridophytes| was prepared for KaWls.

;L:Ia}‘i?‘;:ﬁhiam ma Quantitative sampling {24 sites) in sanctuary revealed availability
of 13 forest communities.
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2. Resource utilization pattern of the 5 villages indicated that over
130 plant species (Le, grain crops, vegetables, fruits, medicinal plants,
wild edibles, fuel, fodder, house building, agricultural tools, religious,
fibers, etc| were used by the inhabitants, Species wise guantification
of the fuel resource of five villages indicated that inhabitants collect
thirty-two species for fuel. Resource Use Index [RUI) for different
villages is depicted |Fig. 181
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Fig. 18. Preferred fuel species of Kais Wildlife Sanctuary in Himachal Pradesh
(BUL=Resource Use Index; Al- Aescnlus indics; AN= Alpus pitide, Ch= Celtis guatralis
PC=Fperfus ciliate, BWa Rhus wallichiy Bl=Rius javanics ST= Socbaria fomes ok
UV mus villoss; AP=Abies pindrow, TH={odigafera beteranthe, PS=Picea saithians
PW=Finps wallichlans, BL-Berberis lyeeum: DE= Desmodivm clegans PCePrunps
oornuty MS5=Morus serrata BC=Buddlep crispa, Ol=oercus fevcotrichophora; and
JE=fuglame reyial

3, The quantification of fuel resources in old Manali, Dhungri, and
Nasogi villages of MWLS was conducted. In village old Manali {32
species|, and Dhungri and Nasogi |31 species, each) of fuel were collected
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Assessment of vegetation and resource utilization pattern in Celd
Desert Biosphere Reserve |[CDER) was initiated. Inventory of 150
species of Anglosperms and Gymnosperms representing trees,
shrubs and herbs was prepared.

Cold Desert Biosphere Reserve

Intensive survey for Juniperus polycarpos population in 45 sites
(between 2760-3570m| was conducted. Out of 45 sites, 41 sites Were
represented by Juniperus pelycarpos only in remaining 4 sites, Picea
smithiana, Pinus wallichiana, and Cedrus deodara were the major
tree associates. The resource utilization pattern of the inhabitants of
four villages ie, Sitingri, Yurnath, Kishore and Kamring were
investigated. Analysis is in progress.

Biodiversity Studies Along Disturbance Gradient

Sensitive Habitat - Timberline Zone (in-house completed sub
activity/

The Phase 1 of the project envisaged: (i} Collection, synthesis and dissemination
of research based information in respect to Himalayan Biosphere Reserves from
all sources; (i) Interaction with regional Rescarch Organizations for development
of suitable research projects; [iii} Interaction with Bicsphere Reserve manggers
to assess research needs and crucial issues requiring research efforts; {iv)
Publication of compendium of up ta dale information and bringing bi-annual
publications aimed at educating stakeholders. The major cubcome of the praject
includes:

BOX-4
Summary of the Completed Project
(1999- 2005)

Lead’ Coordinating Institution for Nanda Devi, Manas,
Dibru-Saikhowa, Dehang-Debang and Kangchendzonga
Biosphere Reserves |MoEF funded: Phase-i]

Document on Guidelines for Protection, Maintenance, Research and
Development in the  BRs of India (Publisked for MoEF].

Through interaction | Coordination with the various State and Central
Covernment organizations and NGOs, made by correspondence, facilitated
development of various project proposals o address specific jsstes pertaining
tor respective BRs,

Formats developed for data collection and gaps identified in R & Din
identified Biosphere Reserves.

Publication and wide disseminated the Biannual Bulletin ‘Himalayan
Biosphere Reserves' Mol 16,

Documient on Nanda Devi Bicsphere Reserve (Nomination Form for

UNESCO MAB net| has been incorporated in the world Biosphere Network
of UNESCO-MAB.
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®* Relationship between
disturbance and
demography of lree

species investigated

Database an: [i] floraf, and (i) faunal (reptilian, avian and mammalian)
diversity of the Himalayan BRs (Flora/Fauna: Mandadevi- 602/518; Manas-
622/91; Dibru-3aikhowa-625/474 Dchang-Debhang- 1531/426;
Eangchendzonga- 1225300 species).

Biblisgraphy on Hirmalaysn Biccphere Beserves (Thtal561 references; flora-
82, fauna-25, biodiversity19 ecology-92, managementd4 ethnobotany-65,
conservalion20, miscellaneous121; NDBR160, MBE22, DSER26, DDBER14,
KBE-&, general- 317), J

Dynamics of Structural and Functional Features of Biodiversity
in Relation to Disturbance Gradient in Forests of Kumaun
Himalaya [DAT funded)

Compositional features of Quercus semecarpifolia forest at different
disturbance inlensities were compared. Total tree density declined
from low to high disturbance intensities (Low disturbance - 563,
High disturbance- 407 ind. ha-l) and decline was significant
(p<0.05). Total basal area was highest (69.75 m2 ha-| in moderately
disturbed site. Along increasing disturbance intensity while seedling
and herb density exhibit decline in density shrub and sapling showed
increasing patterns.

Demographic profiles across disturbance intensities for dominant
tree species are depicted (Fig. 18| Characteristically, the dominant
taxa (0 semecarpifolia) was absent in sapling laver in all levels
of disturbance, on the contrary, seedlings were missing from the
high disturbance site.
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Fig. 19, Population structure of dominant tree species in Q) semecarpifolia forest
across disturbance intensities in Kumaun Himalaya {ULA} (8- seedling B- sapiing
G390 D- 91150 E- 151210 F- =210 cm chh).
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include:

{in-house, sub activity)

BOX - 5
Summary of the Completed Activity
(20012005)

Studies on Responses of Functional Features of Comimunities to
Habitat Alterations in Timberline Zone of West Himalaya

The sctivity forused on assessment of responses, against increasing level of
disturbance, of functional features in 3 identified forests. The study attemnpted
tes [ij analyze patterns of litter f2ll, nutrient composition and nutrient return;
i) assess patterns of mass loss and nutrient change during decomposition; [fii|
idenitify relationship in nutrient release patterns. The major findings of study

s With change in disturbance intensity the timberline foresis exhibited
variation in ltter fall [t ha-tyearl). The results clearly establish that with
increasing intensity of disturbance the tatal annual litter fall declined in
Bread leaf B, utilis and Acer mixed forests. However, A. pindrow a needle
leaf forest, did not experience such impacts of disturbance on total annual
Litter fall.

B. wtilis 128 | 135 042 | 0s0 |Ese
(36.23) | is7oez | (ue) | (14043
s | 072 111 043 044 | 270
(2666 | (4111 | (1592] | {1629)
DG 074 025 044 .31 T4
(30.32) | (3893) | (1803} | (1270
A, pimdrow PA .60 043 045 D68 | 256
(23.43) |i3242) | (I7.57) | (26.36)
5D 057 098 041 063 | 259
(22007 | (3783) | (15.88) | (24.32)
DG | 043 091 037 0.87) [258 -
(o6 | (35.27) | (1434 | (3372
Acer mixed bA 1.05 094 0353 034 | 286
(3671} | (32.86) (1853) | (11.88)
] 067 104 052 0.25 | 248
(27013 | {4193) | (2097) | (1008}
DG | (.62 075 0,46 025 | 208
(29.80) | (3805) | (2215} | (12.01)
BA- pristine SD- semi-dograded DG- Degraded (Values in parenthesis are
percentage of total)
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= Large scale multiplication
of identified MPT: Tor
plantation

= Nutrient concentration N, P & K| in litter components of studied forests
varied significantly across disturbance intensities. I conventration in litker
of B, utilis forest was invariably higher in pristine stands, whereas N
concentration in leaf litter increased with intensity of disturbance in A.
pindrow and Acer mixed broad leaf forests. In leaf litter, P concentration
decreased with increasing disturbance intensity in B. utilis and Acer mixed
forests. However, concentration increassd with increasing disturbance
intensity in A, pindrow forest.

#  The nutrient return patterns were highly sensitive to disturhance intensities,
The return of N threugh total tree litter fall decreased continuously [(L05
ha-tyr-1-pristine to 0.023 t ha-tyrl- degraded under B, utilis forest. P and
K followed the similar trends,

#  The rate of leaf litter decomposition decreases marginally for B. utilis and
Acer raixed broad leaf forests, and significantly [p<0.05] in case of 4 pimdrow
forest. However miscellaneous [itter did not show such clear trends

CED 3: Establishment of Gene Banks Across the Himalava

Background and Objectives

In order to develop a germplasm bank of Himalayan plant species and
ensure exsitu conservation of rareendangered, endemic and economically
important species, enrichment of germplasm in arboreta [Kosi-Katarmal,
Kumaun and Pangthang -Sikkim), herbal gardens |Kosi-Katarmal-
Eumaun, Pangthang-Sikkim, and Mohal-Kullu] and demonstration sites
{Lata, Chamolil are being developed, The activity focuses on: [i)
Establishment of gene bank (s| of Himalayan species including
economically important ones; (ii] Development of propagation protecols
for locally acceptable plants; (iif) Large scale multiplication of important
species and making the saplings available to local people.

Results and Achievemenis
[a} Enriching Gene Banks
Arboretum at Kosi-Katarmal U4 and Pangthang -Sikkim

L. The arboretum at Pangthang was enriched with the germplasm of the
species of Bride/ia retusa Rhenock, 800 m), Magnolia globoss Ganglok,
1500 m}, Semecarpus anacardinm (Jorthang, 700 m), Tetramealps
audiflors (Gellkhola, 600 m), Taxus bsccata Bimbik, 1900 mi|,
Rhododendron anthopegon Pangolakha, 2400 m). Survival of the
propagules was found to be 50%.

2. Fifleen new species of angiosperms and pteridophytes were added
to the arboretum at the Kosi-Katarmal, The arboretum site was
further developed as an eco-observation site
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3. The arboretum nursery at Kosi-Katarmal remained a major source
of seedlings for plantation in various eco-restoration sites of the
Institute Owver 4000 seedlings were made available for internal use
in the Institute and over 2500 seedlings of multipurpose trees (MFPTs|
were distributed among the schools and other stakeholders in the
region. Likewise the nursery for MPTs is being maintained at
Pangthang-Sikkim (Table 10)

Table 10. MPTs raised in the Pangthang Arborelum nursery

NemcorMPT, | Sectings | Survving | R
raised (pos. )| stockinos)|
Aver pretinatum L2040 1134 Timber, Puel
| Alnses nepaleresis 00 S0H) Fuel, Timber, N2-fxing
| Clartinapsis trilaloides 250 235 Timiber, Fuel, Fruits
Clelsir setrandr S0 225 Foudder (rwace a year), Fuel |
Edgeworsitia aovdeneri A0 400 Fuel, paper-making
Frens roxinrrgcitng EOO 713 Fodder, Foel, Plates
M crilus edwlis R 754 Timber, Fuel, Fruirs
Mickeltsr vocelun L7k 1623 | Timber, Chnamental
Tyrus pashia A 276 | Fuel, Fruits
Saurmide napanliigs | 1306k 1284 Foedder, Fecl
Spondiar axillaris AEh 270 Timber, Fuel, Fruits
Saeiaiasin poprinen 250 230 Tember, Fucl, Fodder
Bieirclmenlen rocburgiiani 250 230 Tember, Foel
Tiaral B550 TET4

Herbal Gardens and Medicinal Plan? Nurserfes [DASI) Ministry
of Agriculture funded 13 NMFPEB funded -#)

1. Medicinal Plant Nursery (0.3 ha) at Mohal-Kullu |Flg. 20) and

-
® Herbal gardens and

Murseries were
strengthened at different
locations of THR

Awareness AOIEE
slakehalders for
promaoting cultivation of
MPs

Hosl-Katarmal [1 ha) were developed. Eleven species namely Acorus
calamus, Hedvelivm spicatum, Thymus linearis Viola canescens
Bergenia ligulata, Podophyllum hexandrum, Phytolscca acinoss,
Dioscorezs deltoides, Adhafoda vesica, Roylea cineres, Boerhaavia
dliffusa, were introduced in Mohal nursery At Kosi-Katarmal nursery
large scale sowing of Terminalia chebula, Embelica officinalis,
Solanum indicum, Berberis asiatica, Heraclenm candicansand Bergenis
fgulaia was performed.

Ower 25 MAFs were introduced in the Doharanala herbal garden |1
ha), HP The notable species include: Angefics glauca, Dioscorea
deltoided. Phytolacca aciness, Thxus baccata subsp wallichians,
Thyeus finearis, Ajugs parvifiora, Salvia lanata, Adhatoda vasica,
Skimmis laureola, Valeriana fatamansi Acorus calamus Hadvehivm
spicatum, Bergenia ligulata, ete. Over 70 species of medicinal and
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® Standardization of
propagation protocols
cultivation practices of
MPs af different locations

Fig. 20. Development of medicinal plant nursery at Mokl Kullu [H.EI

aromatic plants were maintained in the herbal garden (2 ha) at
HOs and 12 species |dinsies cordifolia Bergenia ciliata, Clematis
buchananiana, Costus speciosus, Fravinus Horibunds, Panax pseudo-
ginseng, Fliytolacca acinosa, Rbws semialats, Schizandra grandiriors,
Spirea himalayensis, Swertia chirats, and Tupistra nutans al
Pangthang-Sikkim (0.5 ha

3. Herbal garden in farmer's land was established (1 ha| at Lata [Chamoli-
Garhwal] for representation of high altitude medicinal plants,
Germplasm of following important Himalayvan medicinal plants
are being maintained - Plororfiza kurrooa, Aconitum balfourii
Saussurea obvallata, 5 costus, Swertis sp Artimesia sp drnebis
benthamii, Berginia stracheyi Dactylorrhiza hatagirea.

(bl Propagation Protocols and Cultivation Packages
Medicinal Plants (HOsf

1. Experiments to improve the percentage germination of Ficrorhiza
kurrooa and Aconitum balfourif conducted at Kosi-Katarmal
Almora, revealad: i} GA, (200pM) improved germination in both
the cases; and [ii] responses in agro-peat were the best (Fig. 21). '

2. Different provenances of Heracleumn candicens and Salin ]
tenuifolium were tricd using various pre-sowing treatments. Best
seed germination response was found less than 14 days chilling
for both the species H. candicans {89%) and 5 tenuifolivm (87 %)

3. One thousand seedlings each of K candicans and & fenuilolium
(Fig. 22) were transplanted at different sites- Katarmal and Dwrarsoon
(Kumaun) and Lata |{Garhwal),
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Flg. 21. Effect of different treatments and soil substratum on germination of A-
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“n
]




a6

* Development of
propagation protocol for
apple

Medicinal Plants (HP Unit)

OF the 9 substrates used for improving seed germination in
Hedychinm spicatum Sand:FYM:FH and Sls:FYM:FH
combination significantly (p< 0.05) improved germination and
reduced MGT (Fig. 25). One-vear growth for H spicarum seedlings
revealed the following: (i) average root length varied between 45.5
mm (soil] and 173.8 mm (SIsFYMS dust); (i) aboveground and
belowground fresh weight correlated strongly (0.944; p<0.01),

0o - EOFG % —a—MGT T 120000
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+ 140,40
T
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Fig, 23. Effect of different substrates on germination of & spfeium

- Seeds of Angelica glauca from 12 sources showed significant

differences in germination (1276%; P<0.05). One season seedling
growth of A glauce revealed: |i| plant height strongly correlates with
root diameter {r=0869; p<0001}, root length r=0717 p<(00] and
belowground dry weight (r=0.717 p=0001).

Seedlings of 4. glauca developed under poly-tunnel, using

S0il+FH+Compost, were strong for their collar diameter |5.24840.720,

mm| over plants grown in open ([467+0.7 mm| and net shade (4213
#0292 mm). Below ground biomass followed the similar patterns,
growing conditions influenced plant growth.

High value trees

Propagation and Improvement of Apple Root Stock ([DET
Funced)

Survival and growth performance of three elite varieties of apple
[Chaubattia Green Sweet, Chaubattia Red Delicious, Chaubattia
Princes] was monitored at different localities,



« Waork o seed
germination of
Hippophae rhamnaoides

A

2. Tissue culture experiments conducted on Chaubattia princes have
resulted in shool elongation and multiplication [Average shoot
no=27 shoots/explant and average shoot length=8.0 em! explant| (Fig.
24),

Fig. 24. Effect of different growth regulators on shoot
multiplication and elongation

Seeef Germination of Hippophae rhamnoides

1. Seed germinalion experiments of Hippophae rhamnofdes [family
Elaeagnaceae), revealed variation in viability {86.11- 91.66%] in
seet] sels from different sources.

2. Prechilling {30d) improved the percent germinalion as compared to
control set {2533 - 2734%) in all seed sources. The treatment also
reduced significantly the mean germination time [MGT) [Table 11}

Table 11. Effect of pre-sowing treatments on percentage germination
of Hippophae seeds from different provenances

Provenance Perceatage gesmination

v § = | 5 e s

Helang 5.3 833 e 404 &2 5314

Badrinath 25.3 00 | o6 333 | 493 495
Lata | 273 63.34 | 660 3Bo6e| 540 51.4

Treatment mean 264 TET 65,1 aFT 5222
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Core Programe-IV

ECOLOGICAL ECONOMICS
AND ENVIRONMENTAL IMPACT
ANALYSIS (EE & EIA)

revelopmental activities in the Indian Himalayan region involve

conflict between man and nature The development, so far, has
mainly focused on economic growth with gross disregard to f{ragile
ecosystermn and socio cultural matrix of the Himalavan communities.
This leads to depletion and marginalization of natural and human/
cultural resources through rapid loss of forest cover indigenous plant
and animal species, and gene pool and also depletion in the quality and
guantity of soil and water resources, Social losses include, degradation
of community culture, deterioration in traditional knowledge and practices
on sustainable use of resources. Environmental costs in the Himalaya,
therefore, need to be integrated with traditionally practiced cost benefit
analysis. ldentification of strategies for ameliorating environmental
damage and looking at alternate pathways for development are important
aspects of environmental cost benefit analysis. Keeping this in view all
developmental activities in the Himalaya need to be evaluated and
menitored in terms of comprehensive Ecological Beonomics framework
and scientific system of natural resource accounting, making Ecological
Economics & basic tool for decision making at various levels, ie, local,
regional and national. With this background, the R&D activities were
focused on two themes: ‘Bcosystem Serviees and Ecological Economics'
end Environmental Impact Analysis of Development Initiatives!




| & In case of Pine forests

_ﬂ‘n’.‘r niification of eco -Svatesn

services offered by dorminant
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direct bencfits from resin
sale are more than fimber

sale

& Pine forest provides more
as |

revenue  beneflits
compared to Oak
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EE & Fi4 1: Ecosystem Services and Ecological Economics of
Forestry Seclor

Background and Objfectives

Forests are the most precious resource and form the lifeline of the
Himataya. In addition, the forests are source of fuel, fodder, and sustainable
means of livelthood for the rural populace of the Himalaya. The hill
agriculture depends heavily on forests for its energy subsidies. The
environmental services of the forests are enormous and they have an
important rale in the regulation of the regional climate. The hill people
have lived symbiotically with the forests and their cultural roots are
entwined with them. Off late, the alterations in forest regimes through
promotion of monocultures, new silvicultural practices, creation of
protected area networks, and government policies with regard o tapping
of NTFP have begun impinging on the symbiotic relationship between
man and the forests. The implications invalved are: loss of biodiversity
environmental services and values, indigenous knowledge associated with
the forests, and poor regeneration. The analysis of these issues in Ecological
Fconomics framework is impartant in the wider conlext of environmental
conservation and human development. The present study deals with the
ecological economics and environmental services offered by Osk |Qwercus
spp.) and Pine (Froos roxburghid), the two major forest types in the middle
montane belt of the central Himalayan region.

Results and Achievemments

1. Data collected from Forest Department, Pithoragarh Division (LA
revealed that the revenue earned from Pine forests from the sale
of resin is several times greater than through sale of timber
(Table 12).

Table 12, Annual values for different products obtained and revenue
earned from Pine forests in Pithoragarh forest division (Source: Forest
Office, Pithoragarhl.

Year | Timber | Revenue Hesin produe- Bevenie

preduction carned (Rs.) ton From earned (R}
(m*) Pine Forest ()

19993000 | 739309 | 5175163 | 2433 4930000000
20002001 | 679902 | 44894100 | 513 | 2352000.00
| 20012002 | 4503584 31410100 | 4474 | s700000.00
20022003 | 3520.510 I541770.00 5449 | LOODODOOLOD
20032004 | 2340950 | 117967400 4835 | 1208750000
2004-2005 | - | : 6633 13500000.00

- Data niot available
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Understanding ecosystem
fmrpacts associated with
towrism developrment

* Recorded data suggests
correlation  between
tourism and air quality
paramsters

2. The production of timber from the forests of Kumaun [between 1977
78 and 1981-82) was recorded maximum for Pine (622.82 x 10° m"
as compared to Oak forests (5.82 x 10° m¥). The revenue generated
from the sale of Pine resin between 1978-79 and 1981-82 was ahoul
Bs. 211 million, The revenue earned from the sale of ringal bambaoa
{2 product of Oak forests) was only Rs. 1 million during the same
period. This indicates the high commercial value of Fine forests in
Eumaur.

EE & EIA 2: Tourism: Impacts on Ecosystem and its
Ecological Economics

Background and Objectives

Tourism is the most potent but untapped sector of the THR. The Himalaya
exhibits three types of tourism viz, religious tourism, adventure tourism,
and leisure tourism, The development of tourism has been Spontaneous,
the government interventions started very late. For most tourist
destinations, lack of proper infrastructure is the major block in its further
growth. Management problems associated with carrying capacity are
another subject of coneern. Solid wastes, pollution, cultural disruptions,
provision of basic facilities, sharing of benefits and costs, encroachment
in commons, are the implications of poor planning and management.
Therefore, stock taking for this sector seems to be an immediate need
within the framework of Ecological Beonomies, This would help in
carrecting the managerial shorteomings and devising eco-friendly tourism,
During the reporting year, in continuation to earlier efforts on tourism
in Kullu-Manali tourist complex on solid waste management, tourist
influx and infrastructure, investigations continued on air quality
monitoring in the Kullu valley In Ultaranchal, studies in selected tourist
destinations were aimed at; (i) Nature and process of tourism: (i) Impacts
of tourism and its ecological economics; and (i) Analysis of modalities
for sustenance and better management of tourism.

Results and Achievements

lal Ambient Afr Quality in Kuliu Yalley (With partial supporé from
nsny '

1. The concentration of PM,; |particulate matter below 10 p) at Mohal
ranged from 9.5 - 972 pg m™ and at Kothi from 2.4-85.0 pg m™
Sample wise total suspended particles (TSE| concentration at Mohal
varied from 11.8 - 247.5 pg m ™ and at Kothi from 68-166.1 pg m™

2. The average total dissolved solids (TDS) of rainwater at Mohal
and Kothi were 20.4 and 16.9 mg 1", respectively. The highest TDS
value at Mohal was 46.8 mg I in April and at Kothi 51.1 mg |7 in
May In April the lowest TDS values were recorded at Mohal and
Kothi, ie, 48 and 3.5 mg 1”, respectively .
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3. S0, concentration in air at Mohal varied from 0.0716.5 pg m™
and at Kothi from 0.0824.2 pg m™. NO, concentration at Mohal
varied from 06-21.2 pg m™ and at Kothi from 0.0311.4 pg m™ [Fig.
25). Concentration of surface ozone (O,) was found ranging from
1.8-26.3 pphb. The highest surface O, was recorded 984 ppb |Fig. 26),
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Fig. 26. Monthly values of surface czone concentration at Mohal [n= number of
samples, 3 on May 2004 & 31 for most months), Bullu (HE)

(b) Ecological Economics of Tourism in Central Himalaya

. 1. Secondary information on tourist influx and infrastructure was

& REHBh}u! lourism o = ;
appears to be dominant collected and updated for tourist ::{t‘ahnatmns of Uttaranchal. The
in Uttaranchal perceived negative impacts of tourism are overcrowded settlements,

pollution of water bodices, problem of waste disposal and solid wastes,
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Upderstanding environ:
mental impacts of hydro-

power projects through case
shuclies

Bz

upcoming slums, traffic problems, deforestation, encroachment on
commeons, increase of general eost of living, drying of springs, ete.

2. Tourist influx trends for seme tourist destination reveals that the
tourist influx to religious tourism destinations is far better
compared to other tourism sites’ destinations (Fig. 27).
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Fig. 27 Tourist influx pattern in three townships of Central Himalaya (UAJ

EE & FEI4 2 : Environmental Impact Analysis of Hydropower
Projects

Background and Objectives

All the major rivers of the Indian subcontinent originate from Himalaya.
Thus Himalaya offers tremendous potential for development of irrigation
and hydropower. Development of hydropower in terms of mini or micro
brydel projects, and through large and small dams, has enough potential
to revelutionize the economy of the Himalavan states. But the Himalaya
is very fragile and also a good repository of bio-diversity While the,
development of mini and micro hydel projects is always eco-friendly the
large or small river valley projects have certain implications, such as,
loss of agricultural land and bio-diversity displacement of people,
structure failure and risk of flash floods et Besides the choice between
large and small dams that shrouds in controversy, the rehabilitation and
interboundary disputes are the other debatable issues. The major objectives
of this study were to undertake case studies on EIA/EMPs of selected
projcts and impact assessment of already upcoming projects, and suggest
suitable remedial measures.



& Affected people perceive
both the positive and
negative environmental
impacts

D

[a) fmpact Assessment of Hydropower projects in Beas Valley

1. Of the 99 families surveyed in a hydroelectric project area in HI
[Table 13), 21% families perceive that they will be benefited from the
projct. About 14% families rated road construction as a major positive
impact, About 80% people opined that the overall environmental
status would be deteriorated in their surroundings. The negative
impacts listed were noise pollution, wildlife disturbance, and damage
to land due to blasting, tree felling, litter problem, and water crises,

FResults and Achievements

Table 13. Characteristic features of the villages under study in Allian
Duhangan hydropower project in the Upper Beas Valley HP

Derails Prini Chaler  Hamatah = Sethan
Towal exeseang fumalees 111 5 i 25
Number of surveved familics Fi + K] 16
Village aleioude {m) 1910 2510 . 2580 2720
Toral population iy surveyed familics 444 17 18 83
11y Above §2 years Aty 17 17 T
(i) Below 12 years a8 ] 1 7
Literacy %] 739 647 13.3 i |
Avatlable land in different forms of
land use {in bigha)* 7812 A40 76l 702
Apriculneral bad 3074 GED
Fodder trees 6f
Grasslanid 321
Barren land i
Orchard 4 14tk 333 ol
Residence 193 a b a2
Toral persons {who are
alresdy in service ) 26 4
TPreivarel2 2
Lrovernment 12 2

2. A total of six sites covering 60 quadrates [10x10m size] were sampled
for the guantitative analysis of vegetation belween the proposed
reservoir and the powerhouse The mean density mean total basal
area (TBA} and mean importance value index [IV1) of the sites have
been presented in Table 14. Two forest communities, e, Quercus
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semecarpifolia |at five sites) and Quercus semecarpifolia- Acer
acuminatum mived (at one site] were identified.

3. Gilt load data (1990-2004) for River Beas showed an average wyearly
value of silt deposition 0.371 g/1. The maximum silt deposition was
0647 gl in 1995 and minimum 0.022 g/l in 2004 (Fig. 28)

Table 14, Mean values of density, TBA and IVI in and around the

Allian Dubhangan Hydropower Project in the Upper Beas Valley,
H.E

Sampling sites Density (Ind, ha'y)  TBA (m* ha} (41
Site- 14803 338.51 75
Hite-2 a6 523.00 S0
Site- 3 1347 Q56.30 il
Site-4 14,38 1036.20 a
Site- 5 28.859 a91.57 o]
Site-6 1m11 1311.40 LM}
e
=4
=)
= 3 1
1+
D5 .
w1 4
0 A
S 3 3338888888383
- Ll Gy L - ~— - - — L] Lyl ™
Years
|E:1Average W Maximum & Minimum |

Fig. 28 Silt load {1990-2004| data of River Bess observed a1 dam site of Larii
Hydroelectric Project, HE |Sowene Lae i Hydreleciric Proics, 20049



AN
BOX-6

Summary of Completed Project

(2004-2005)

Rapid EIA and Formulation of EMP for Lakhwar Vyasi
HE Project in Yamuna river (NHFEC funded)

LakhwarVyasi i a multipurpose project proposed to be constructed on river
Yamuna in Garhwal Himalayan region. The Lakhwar dam is proposed to be
a 200 m high concrete gravity structure o generate 300 MW and the Vyasi
dam is planned to have a 80 m high about 5 km downstream of Lakhwar
dam and will generate 120 MW power. In addition to this, a water balancing
reservoir is proposed in the downstream of Vyasi dam to provide drinking water
1o the capital city of India and irrigation water to state of TLP. o about 25000
he agricultural land. An estimated 162 million cubic drinking water will be
regulated through these dams. The LakhwarVyasi dam will generate about 1000
million units of electricity on annual basis_In order 1o execute the project the
mandatory clearances from MoEF were sought and were accorded by the MoEF
in the year 1987 However, in November 2004 Uttaranchal signed an agreement
in the form of a MOU with National Hydro-power Corporation [NHPC) for
execution of the project, As per the MOU revised DPR of the project is to be
prepared-at the first instance for oblaining the approval of Govt, of India to
take up Lhe remaining project works for execution. In view of the above the
earlier Environmental clearance granted by MoEF for execution of the project
is now required to be transferred in the name of NHPC. Tt is apt to state that
due to time lag between 1992 and 2004 many of the considerations and
coneerns perlaining to implementation of suggested stipulations have changed,
and therefore, a new environmental management plan based on present day
requirement is required to be formulated,

s After generating basaline data related to land, water. air biologizal social
environment, rapid EIA was completed.

s Anerosion intensity map Fig. 29) for the catchment of the proposed project
was prepared,

# Basad on the haseline data, prodiction of likely impacts on the land, water
air. bislagical and soctal environment due to construction of the project
was attempted. Prediction of impacts included prediction with the:
development of different environmental management plans [EMPs), and also
without any EMP5 adopting graded matrix approach, which suggested that
the project is marginally viable without EMPs, However with the
incorporation of suggested EMPs the project is a viahle preposition.

= For the miligation of the likely impacts, different management plans
including RER plan, catchment area treatment plan, reservolr rim plan,
landscaping plan, biodiversity management plan, green belt plan, fishery
management plan, health management plan, fuel management plan, solid
waste management plan, disaster management plan, water and air quality
management plan were prepared with total estimated cost of Rs.
98,926,604, 7E5.00.
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Fig. 28. Erosion intensity map for the catchment of prapesed LakhwarVyasi HE
project, Yamuna valley (I1A)




A
BOX -7

Summary of the Completed Project
(2004-2005)

Landscaping and Restoration Plan for Dhauliganga HE
Project-I in Uttaranchal (NHPC funded]

The National Hydro-electric Power Corporation has undertaken the task of
harnessing hydm-power potential of Dhauliganga River by setfing up a series
of run-off the river hydro-slectric projects along its course Adam is constructed
airy This river around 4 km upstream before river Dhauli confluences with river
Kali at Tawaghat, Pithoragarh Distt, Uttaranchal. Considering the need for
environment conservation in the propcl aves, a number of cHorts under
catchment area treatment plan, reservoir rim treatment plan, et are being made.
There are few spots in the project area where mass movement/lamdslides are
taking place In order o stabilize all such sites, a plan is prepared for landscaping
and restoration of identified sites. The salient features of the report are:

® Under this shorkterm consultaney assignment a total of 11 landslide sites
were identified and evaluated in rerms of causes of hill stope failure and
natural seiting so as 10 sugpest appropriate remedial measures using bio-
engineering practices. The projfect site is situated in inner Himalavan region
that has highly rugged topography Fig. 30 presents a view af one of the
sites requiring landscaping,

& Based on extensive field work in the project area In Dharchula (Distl.
Fithoragarhl, a number of engineering and bin-engineering lechnigues were
sugmested for each of the landslide | restoration sites,

® Plants useful for fast revegetation and soil erosion control were also
suggestod based on primary survey

® The landscaping and restoration plan was completed and submitted in the
form of final repert. The report includes landscaping and restoration plan
ferr eleven major landslides with estimated total cost of treatment as Rs,
2,61,56,788.

= i e
Fig. 30. View of the slope instabililies in the Dhauliganga project area, Distt.
Pithoragarh (LA}
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Assessing consequences of
indueed changes in lnnd wse

# Lack of Infrastructure
and availability of other
livelihood opticns caused
earlier failure

# Temn cultivation exhausts
501l nutrienis

EE & ETA 4 Impact Assessment of Alternative Land Uses

Background and Objectives

The development of hill agriculture is constrained by the barriers of
topography and the scarcity of water. In the wake of sprawling demands
of increasing population, the hill agriculture is witnessing a surge for
change. Such changes are spontaneous as well as intervention-based. These
include: monoeulture plantations like tea, floriculture, off-season
vegetables, introduction of high vielding crop varieties, diversified
agriculture, and cultivation of medicinal plants. Their implications are
many, which range from nutrition and health, to loss of traditional
varieties; pollution, land use and land cover change, and socio-economic
changes including gender specific ones. Women, which constitute the
main workforce of hill agriculture, are the worst affected group. As
many of these changes in the sector are capital intensive or labour
intensive and need a good supportive infrastructure, their sustainability
therefore, is always mootable in Himalayan context, In this direction
the current efforts were focused on case studies of tea cultivation and
off-season vegetable cultivation in Uttaranchal apart from impact
assessment of land conservation measures and demonstrations on
agriculture potential in Sikkim Himalaya and silvi-pasture development
in wastelands of Central Himalaya.

Results and Achievements

[a} Impact Assessment Studies on Tea Cultivation in Uttzranchal
Hills

1. Altogether the eight reasons of failure of British tea gardens in
Uttaranchal were found out through the survey of old tea gardens
(Table 15)

Table 15. Reasons of failure of British gardens in Uttaranchal

Beasons aof failure Responses [T
|n=50)
Availability of employment in townships, migration to urhan 32

centers for employment and incresse in labour cost

Lack of markel, availability of outside tea on competitive rates 58
More emphasis on agricul ture . 5
Lack of tea J'a.ﬂ:‘;.r.iz,-.s Ioally 32
Lack of technical knewledge on tea cultivation with EE!
the locel people
Political changss after indapendence a1
Lack of means of transport H
Carelessness and mismandgement of tea garden owners o
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2. Primary survey of the recent tea cultivation vis-a-vis traditional
agriculture revealed that the latter was more remunerative
compared o the former till 4" year of tea plantation [Table 16].
It is only in the 5 year that the tea cultivation compares well with
the traditional rain fed farming joutput: input ratio, 1.86 vs. 1.82).

3.In the water samples draining from tea gardens during rainy season,
the concentration of nitrate was found significantly high compared
] to control (1.80 vs. 077 ppm; F < 0.05). Coneentration of both organic
carbon (1.16 vs. 1.38%; P<001| and organic matter (201 ve 238%;
P=0.01) was found significantly low in tea garden soil as compared
to contral, indicating that tea farming exhausts soil nutrients
considerably.

Table 16. A comparative account of cutput: input ratio of tea
cultivation with other traditional land use practices (n= number of
people surveyed|

Cultivationpractice [ Expmq'clliiure Income Incanme
{Bs./ha.} (Bs./ha.) Expenditure

Tea culovation | Yes,)*

0 14861300 000 0.00
I 5356400 | 4500.00 0.08
2 003600  22500.00 0.45
3 | El211.00 850000 (.96
4 6064400 11250000 186
5 | &l805.00 18000000 291
Agriculrure (n=79) 544000 1539900 182
Orrchard (n=31) (.00 275376 <
Grassland (n=111} ' 000 | 1343532 ¥

* Diata source: Uttaranchal Tea Drevelopment Board

(bl Vegetable Cultivation in Khairna Valley and its Impact on the
Environment

) ; — 1. Responses of 150 key respondents on perceived impacts, reasons
’ :':'f; "ﬁ:‘ :n:i “11’::;? for spurt in vegetable cultivation, and marketing were compiled.
I
SNEEE P F Ranked comparison of reasons for spurt in vegetable cultivation is
- 2 — shown in Table 17 Easy cash and easy and maximized use of land

were rated as the major reasons by most of the respondents.,

I 2. In general, out of 150 respondents, around 80% of the respondents
accept a spurt in vegetable cultivation/ production in the recent past.
73% respondents admit that this increase has been accompanied by
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# Initial
experiment on soil loss/
run off from crosion
plots  having land
conservation trealments

& Wasteland restoration by
silvi-pasture maodel
yielding direct benefits to
the community

v

stages of |

the increase in the cultivation ares, and 70% accept increase in income
as a result,

Table 17 Comparison of spurl in cultivation {Rank score: 4-Max, 0-

Min; n=150)
Attributes Beasons for spurt
Easy cash Easyv and Better food  Awailability of
rmisimized Secarity marker
use ol fand
Rank/ Rank I 1 H | v
Beirre ZH1{0.85) 2660 1.54) 012 (0.65) G.110.61)
Percentage BTG 4164 .87 1.76
Besponse
[c) dmpact Assessment of Land Conservation Measures

i 4

]

An experiment was sel-up involving three potential fodder Erasses
{Barseem, Napier and Digifaria spp.) sown in three different
geometry |across, diagonal and herringbone] in 9 runoff plots (size
100 m®). Bach of the treatment was replicated thrice

A total of 17 rainfall-runef! events ocourred from August 2004 to
March 2005 with a total rainfall of 358 mm. The runoff was found
ranging Lrom 1178 liler in across sowing of Barseem grass to 2372
liter in Barseem sown in herringbone pattern. The soil loss was
found ranging from 1.92-13.28 kg/plot in Barseem sown in
diagonal pattern and Barseem sown in herringbone pattern. In
general, the soil loss was found corresponding to runoff.

Demonstration of Silvi-Pasture Model for Wasteland Restoration
in Western Himalaya (DolR funded Feriod: 2002 - 2006)

Al the Dobh-Srikot site mean survival of fodder plants was recorded
45% after two years of plantation (Table 18] Mean height of the
fodder plants was recorded to be 654 cm after 20 months and 1283
cm after 25 months of plantation. At the Katarmal site the mearn,
height of plants was recorded 378 cm after one yvear of plantation.

At the Dobh-Srikot site (treatment area 10 ha) 520 Q, and at the
Katarmal site (treatment area 5 ha) 153 Q0 fodder grass [green
wt.] has been harvested so far by the stakeholder communities
from the silvi-pasture demonstration sites, Barlicr these sites did
not produce any fodder to be harvested by the village people



* Relationship between
geolegy, land use/land
LOver and spring
dizscharge being
investigated

D

Table 18. Survival and mean height of main fodder trees planted
al Dobh-Srikot village [Pauri-Garhwall

Species Muomber Survival Mean Mean
planred (%) after height height
23 months {em) after after 25
20 munths months
Dalbergia riston 5(r B 630 = 1.28 188.8= 11.9
Benfinin retusa 408 &5 9.4 = 303 120.3=10.0
Mornr alta 123 o4 061+ 107 13562062
Allizzin Jelivik 112 63 185.9 = §.65 | 498.9+ 374
Melia azedrrach lo& 52 637 £ 528 429241
Celeir ausvalis 218 32 78B= 155 Bo.0=1.0
Chygremea dalbergioies od 23 272 =216 47 A=l6.7
(rrewia aptiva 145 18 BE=25 53.0 =1.6
Acacia catech | a3 |7 1522165 | 41L7:3.8
Tomea ciliata 190 i) 525 = 164 47932
Average 2281 o] 6h4 = 159 128.3:43.9

jel fmpact of Geology and Land Use / Land Cover on Spring

Discharge in Western Himalaya [MoWR funded: Feriod: 2003 -
2006]

A total of 20 springs those presented almost all possible geological

set-up | rock types, altitude, aspect, slope, vegetation (broadleaf
and conifer Forests), biotic interference, land use |forests, grassiands /
grazing lands, wasteland, agricultural land, settlements and urban
set-up) in the recharge zones were identified involving intensive
surveys in the western Himalaya. Detailed gechydrological mapping
of the springs is continuing.

Peak discharge of these springs ranged from 7355-36400 liter/
day. The minimum discharge was recorded for Joint/fracture related
spring having Pine forest in the recharge zone and maximum was
recorded for the fracture ! joint / calluvial type springs having mixed
land use [grassland, agriculture, forests) in the recharge zone

7l



D

V2

BOX - 8
Summary of Completed Project

(20032004)

Technology Vision 2020 Mission Projects on Agriculture
Potential- Sikkim Praject (TIFAC DST fundad)

This project was aimed at to demonstrate the sgricultural praduction
potential in farmers field in Sikkim with better management and
improvised collateral practices. Interventions in the farmer’s field were done
to increase productivity potential of the existing upland on-farm practices
and hands-on trainings to the farmers / rural youth for motivating them
lowards improved agricultural technologies, Inlerventions such as, poly
ponds for water harvesting, bio-composting for soil fertility improvement
and poly tunnels for raising seedlings were made, The major achievements
Were

# The user group could generate additional income in the ratio of 1.3
linvestment: returns| through capturing better market demand of
improved quality seed / seedlings / vegetables al the sites of intervention
(Fig. 31

#  Demonstration done under this project triggenad the neighboring farmers
to adopt similar technologies.
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BOX - 9
Summary of Completed Project
(2002 - 2005

Geometry Kinematics and Deformation Mechanisms in
Darjeeling-Sikkim Himalaya Using GPS Geodesy
(Callaborative project with C - MMAGS Bangalore: DST fundedf

This project was aimed at to investigate the geometry and kinematics of
deformation in the Darjeeling-Sikkim Himalaya in the light of modern
concepts in fold-and-thrust bell geology In this study network of GFS
stations established in Darjeeling and Sikkim Himalaya were used to wark
out the shortening related to compression from the convergence of the
Indian and Tibetan plates across the Darjeeling-SikkimTibet wedge To
supplement the data such GPS stations were also installed in western
Himalayan region [Fig. 32)

s A permanent GPS station was installed in Pangthang [Sikkim}.

o Following image processing of digital data of IRS 1T LISSIN sateliite
the major orientation was found to be INE-SW in the Sikkim and
adjacent West Bengal Himalaya.

s This approach may lead to better interpretation of seismic hazard in
general using an integrated methodology by gaining insights inte the
kinematics of deformation and earthquake distribution in compressive
wedges:

Fig. 32, Nambhidhang- GF5 station (hackground: Om Parvat] In western
Himalaya (LA

T3
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Core Programe-V
ENVIRONMENTAL PHYSIOLOGY
AND BIOTECHNOLOGY (EPB)

I n view of the harsh climatic conditions prevailing in the Himalaya,
an upderstanding of the factors that govern the productivity and
furctioning of plants is extremely important. The application of
conventional techniques coupled with bictechnology will greatly help in
increasing productivity as well as environmental health. Besides other
Factors, microorganisms play a significant role in influencing plant growth
A number of bacteria, isolated from soil, have been developed as
ineculants, which exhibit improvement in plant growth and also enhance
zeed germination. Quality plant propagules are often needed, and
continuous efforts are underway to develop propagation protoccls using
both conventional as well as in vitre techniques for economically
important species. Successful protocols are subsequently used for large-
scale multiplication programmes. Plants are subjected to various types
of stresses affecting the overall growth Thus an understanding of the
physiological and biochemical basis of adaptation in relation to water
stress would help in screening of plants for plantation in this region.
[ncreased biotic pressure has threatened the survival of several important
medicinal plants of the region. Based on the content of active biomalscules
of medicinal importance, attempts are being made to conserve and
cultivate such plants. The relevance of establishing demonstration and
training centers in the hilly region has been realized and successiul
programmes of various hill-specific technelogies are being demonstrated
ofr a regalar basis for economic upliftment of the rural people.
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EPE I : Rhirosphere Microbiology of Himalayan Flants

Background and Objectives

With a view to study the microflora of Himalayan seils several studies
have been initiated bassd on the isolation and characterization of three
sroups of micreerganisms, ie, bacteria, actinomycetes and fungi [including
mycorrhizae). These investigations mainly include the microbial diversity
plant-microbe and microbe-microbe interactions with special reference
te their applications. The studies carried out in the reporting vear were
focused on: iy Microbial diversity in Himalayan soil; [ii) Flant growth
pramoting rhizobacteria; and (iii) Mycorrhizal associations in Himalayan
trees.

Results and  Achievemnents

1.

S0il samples for studying thermophiles and psyehrophiles wera
collected from various locations of Garhwal Himalaya. Various groups
of microorganisms were isolated on culture media along a temperature
range. The meorphological, physiological, biochemical and molecular
charactérization of the pure cultures are in progress.

Fseudomonas corrugats, an isolate of colder regions that has been
screened and selected as a potential inoculant under the category-
plant growth promoting rhizobacteria, was tested for its pathogenecity
through bioassay under greenhouse conditions, The seeds of tomato
and chilli inoculated using broth culture of £ corrugata resulted
in improvement in plant growth without any pathogenic
svmptoms (Fig. 33).

Diversity of arbuscular mycorrhizal fungi associated with
Himalayan trees, such as five species of rhododendrons and
Taxus baccata has been completed.

Fig. 33. A siderophore producing isolate of Preudonronas sp.

=1
o
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# [ vitre propagation and
field transfer of selected
spm:i.L‘n.

o Maintenance of fn vitre |
cullures of imporiant
species

Water refation in planis:
sereening based on gas
exclunge capacity

EPE 2: Large Scale Propagation of Location-Specific Elite
Plants Using Conventional and Biotechnological
Methods

Background and Objectives

Large guantities of quality planting material are required in order to
initiate plantation for afforestation, commercial cultivation and
rehabilitation programmes. The conventional methods of propagation
involving seeds and vegetativelclonal techniques have been guite
successfully adopted under this activity In addition the metheds of plant
tistue culture has been gainfully utilized for developing propagation
protocols for field transfer of in vitro raised plants.

Results and Achicvemenis

1. Plants of Pendrocalamus hamiltonii and Picrorhiza kurrooa
are being multiplied by in vitro methods for large-scale
production. Micropropagation studies an Arundinaria, another
important bamboo species has been initiated. Efforts continued for
improving shoot multiplication rate in Rhododendron maddeni,

2 In witre cultures of Rosa damascena, Thamnocalamus spathifiorus,
Camellia sinensis, Gladiolus sp., Sinningis speciosa and orchids are
being maintained in the laboratory

EPB 3: Impact of Environmental Changes on Growth
Performance of Plants

Background and Objectives

A wariety of environmental factors influence plant growth, survival
and productivity Water is one of the most important environmental
wariables that influence not only growth and productivity of plants bul
also their geographical distribution. Plants growing in the rain fed arcas
of the Central Himalaya are generally exposed to natural cycles of water
deficit and water sufficiency depending upon the highly variable and
unpredictable rains. Trees make a significant contribution 1o support
sustained agriculture production and to meet the fuel wood, fodder and
small timber reguirement of the local people. Therefore, there is need for
evaluation, screening and identification of tree species that could be
successfully used for the revegetation of rain fed degraded lands. Studies
are therefore, required to understand (i} Effect of water siress on growlh
and morphology; [ii|] Effect on biochemical processes; and (iii} Effect on
relative water status and relative water contenl.

Results and Achievements

1. Seasonal changes in dry matter conlent, relative water content, proline
and total soluble carbohydrate contents were related to drought stress
were observed in Bauhiniz retusa, Ficus glomerata and F roxburghii
growing in rain fed agricultural field during May (Table 19).
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When averaged across the season, F roxburghii maintained a greater
leal dry matter content followed by K glomerata and B retusa.
On the other hand, relative water content was higher in F glomerata
followed by F roxburghii and B retuss when averaged across the
SEES0NS.

Maximum accumulation of proline content was observed in B refuss
followed by F roxburghif and E glomersta. Total soluble
carbohydrate was maximum in F roxburghif followed by B
retusa and F glomerata.

Table 19, Physiological and biochemical parameters related to
drought stress

Plant species | Proline {mg/g.  Total soluble | Percent dry | Relative

fresh we.) carboliydrates meatter water
{mg/ g fresh wi.) content (%)
FE glosmerata 35652399 28.014+356 38545443 20234976

F. rechurpi TO7L7.24 32444584 30174311 7343944

BOX - 10
Summary of the Completed Project
(2001 - 2005)

Sefection of plant growth promoeting microbes for their
potential use fn moumtains [Fundad by CSIR)

In this project, plant growth promoting microorganisms with special

reference to mycorrhizal associations (vesicular arbuscular mycorrhizae,
WaM) in important tree species of Himalayan region were examined.

Root samples of five species of Rhododendrons, Tivus baceara, Abes
pirdrow Betuia utifis, Ginkgo biloba were processed for mycorrhizal
associations and trap cullures were developed,

Root colonization by the VAM fungl and the corresponding spore
population|s} in s0il samples were recorded.

Diversity of VAM fungi associated with the rhizosphere of these species
was observed. Inoculation trials using &iomus species for better growth
of tree species al nursery level under net house conditions were
comducted.

Experiments conducted to select suitable host species for maintenance
and mass prapagation of VAM fungi.

A number of annual plants like maize, wheat and finger millet,
Thysanolacna maxima (@ perennial grass), in view of its sdaptability
to the higher altitudes were selected as hosl species for maintenance
and mass propagation of the VAM fungl
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EFPEB 4: Genetic Profiling and Pilot Production of the Identified
Elite Species and Quantification of Active Biomolecules
(Funded By DBT Feriod 2003-2006)

Background and Objectives

This activity is the second phase of a project entitled, “Bioprospecting of
biological wealth using biotechnological tools! and mainly focuses on
selection of elite populations of identified medicinal plants based on
their active biomolecules, These identified plant populations would be
subsequently genetically characterized. It was also thought relevant to
conserve and set up demonstration plots of these identified species. The
research work related to genetic profiling is being taken up by Delhi
University and assisted by several centers including this institute. The
various objectives taken up during this vear included: |i} Quantification
of biomelecules from Fodophylium hexandrun, and (i) Setting up of
demenstration plots for Fodophyilunr bexandrum, Picrorhizs kurrooa,
Aconitum heterophylium and A belfourii in a high altitude field station.

Results and Acfievemenis

1. In order to select elite clones for germplasm collection and
multiplication, B bexandrum was collected from various populations
of Sikkim and Himachal Pradesh. A wide variation in the
podophyllotoxin content in rhizome samples of 22 populations
was recorded {range= 000454, 133% on dry wi, basis),

Fig, 34. £ kurrooa growing in the field at Khaljhuni village
Distt, Bageshwear [LLA)
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from various Himalayan locations are being grown and
maintained at the Khaljhuni village (2450m amsl) demonstration
gite (area= 0.8 ha| Growth performance of plants was monitored and
found normal (Fig. 34

EPB 5: Network Programme for the Establishment of
Demonstrations of Bamboo Plantations in Uttaranchal
(OBT fundad: Ferfod 2004-2007)

Background and Objectives

Development of propagation pretocols 1s necessary for oblaining quality
plant propagules and also for conservation and cultivation of
econamically important plants. Bamboo constitutes a group of highly
sought after industrial raw material for use in pulp, paper, mat, board
incustries, beside a source of green fodder and numercus traditicenal
uses. Keeping the usefulness of this species this activity focussad on: i)
Large scale multiplication using both conventional as well as in vitro
methods; and (i) Setting up of demenstration plets for field testing the
performance of plants.

Results and Achievements

L. Plants of Dendrocelmus hamiltondi were multiplied by in vitro
methads for large-scale production |Fig. 35) About 2000 plants of
I hamilionii were rooted and being hardened for feld-transfer,
Improvement in rooting has been achieved through chemical treatments
in the cutting raised plants as well as in the seedlings.

Fig. 35. In vitro mass multiplication of L famiftond using nodal cuttings in
lakb. conditions at Kosi-Ratarmal, Almora

2. About 1000 seedlings and 500 cutting raised plants are being
hardened in a demonstration plot / nursery that has been
developed near the Institute HQs at Kosi.

i)
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EPB 6 : Capacity Building and Economic Upliftment of Rural
Women Through Livestock- Fish- Crop Farming (DST
fundad: Period: 2004-2006)

Background and Objectives

The study focuses on addressing the complex problems, such as sustainable
development, rural employment generation, poverty alleviation and
to improve quality of life of rural folk, primarily women and children
through intensive utilization of wastewater and underused land resources,
These resources may be used for a low-cost integrated livestock fish-crop
farming, which has been identified as an excellent means to provide
food security employment generation and providing additional income
to the farmers. The objectives were! [i) Capacity building of local people,
particularly women, through training and demonstration on bi- or tri-
commedity based integrated approach of livestockfish or livestock fish.
crop farming for income generation; and (i) Monitoring of physico-
chemical and biological parameters of water for identifying suitable
condition for management of fish health,

Results and Achicvemenis

1. Two farmers at village Basoli and Manan in Almora District
(UA] adopted the tri-commodity approach of fish polyculture,
poultry/duck farming and vegetable cultivation coupled with
assured supply of safe drinking water.

2. Temperature (12.0-27.5°C}, pH [6.9-7. 8}, dissolved oxvgen |5.2-8.5 PR,
conductivity [FB.2-116.3 mohs| of the pond water was well within
the range for normal growth of fish. However, presence of several
species of potential fish pathogens, viz, Achlys, Aphanomyces and
Saprolernia spp. has been observed (Fig. 36 Al

3. Substantially low number of coliforms |[NiL-7 MPN/100 ml) in
filtered water indicated effectiveness of slow sand filtration system.
Growth of fish, poultry/duckery and yield of vegetable grown by
using overflow of storage tank and pond was satisfactory (Fig. 36 B,

Fig. 36 A, Achlya flagelfats a fungal fish pathogen isolated from a fishpond
B. Eight months old Silver carps from a fishpond at village Basoli, Distt, Almora
[TEA)
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BOX -11
Summary of the Completed Project
(2000-2004)

Establishment of Biotechnology Complex for Capacily Building
and Economic Upliftment with Particular Reference to
Women of the Indian Himalayan Region (DBT funded)

The Rural Biotechnology Complex has been set up in & way that il aims at {o |
bring changes, over a period of time, leading to improvement in the coonemic
status of the inhabitants, generalion of employmiend possibilities, and reduction
of environmental degradation and sestainable use of the resources. [t was fell
that a generalized uniform sustainable development model could only be of wvery

| limited use berause of the complexity in natural aspects (ie, topography climale,
| elevation, soil, ete), social, economic and cullural practices. Therefore, location

ar arca-specific technology packages, which are based on ecological, social
econornic and cultural considerations, have been demonstrated and implemented
thraugh participatory approach in different geo-environmenial conditions in the
Uttaranchal State, While the external funding has stopped and the project has
been completed, the Institute is supporting some of the activities; this will lead
lo reaping further benefits of the efforts done through this Rural Biotechnology

| Complex,
| & Level of awareness enhanced considerably amaong the rural folk through

trainings, capacity buildings, interaction and demenstration of different hill-
specific technologies on the farmers’ fields.

o Total impact and the resulting outcome of the project will become fully
evident after some mare time, as most of the benefits from the adopted
technologies will come gradually year after year

e These technalogies can be ensily cheaply and practically applied, with local
variations in other rural remote locations |slates| of the THE.

s Gained tremendous popularity among the various user groups, as evidenl
from the continued demand for conducting trainings, capacity building and
setting up of various demonsirations.

s Currently various persons / organizations ave hearing expenses for
undertaking lrainings.

of Podophyllum spp. (DST Funded: period: 2004-2007]

Background and Objectives

Fodophy fum spp. is an important source of pedophyllotoxin. used in
the treatment of different cancers. £ fexapdram species has become
threatened due to indiscriminate extraction from the natural habitat To
augment this and conserve the plant, alternative methods of propagation
is the need of time. Therefore, conventional and biotechnological approaches
have been applied to propagate the plant and produce podepyllotoxin,
This activity focused on: (i) Modification and standardization of existing

B1
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in vitro protocol for P hexandrum (selected elite plants) and 2 peftatum
for large-scale multiplication; and (i) Biological hardening of /n wito
raised plants by microbial inoculations and evaluation of field
performance of tissue culture raised plants.

Resulis and Achievements

1.

Seeds treated with 250 mM GA, resulted in almost 60%
germination under controlled green house conditions. Shoot
initiation was. observed afler four months of germination.

2. When excised embryos were placed on medium supplemented

with 2.0 mM BA, multiple shoots were formed. Highest shoot
miltiplication |3.5 shoots/embryo) was observed on medium
containing both 20 mM BA. The base of cotyledonary leaf in the
embryos swelled to give rise to multiple shoots in about 45 weeks:
maximum pumber of multiple shoots were formed in the above
medium,.

BOX - 12
Summary of the Completed Project
(2001 - 2004)

Characterization and Improvement of Tea Through
Biotechnological Tools — Phase I (DET funded)

Realizing the need to develop high yvidding clones with superior quality and
stress. tolerance, and also to understand some of the physiological and
biochemical parameters, which may help in improving vield of existing
plantations, studies under this project were focused on: (8] Complete
characterizalion of sxdisting clores wsing physiclogical, biochemical and molecular
tools; (b Standardization of technology for in vigro propagation and field
establishment of superior clones; and o) Development and testing of complete
package of microbial inoculants including VAM.

= A simple method of physiological assessment for early selection of ten clones

using CO, uptake and chlorophyll fluorescence has been developed.

®  Analysis of some blochemical constituents of green tea leaves like caffeine
arnino-acids, and polvphenol along with isoryres and protein profiles were
carried out. A significant variation was ohserved in total saluble sugar |bath
rechucing and non reducing), caffeine, protein and polyphenal contents and
in isozyme pattern amongst the different clones T - 78, RR - 174V - 2, B/
961, BSS - 370 & BSS - 449],

= Acomplete in vitro propagation protocol was developed carlier using explants
taken from local chinery bushes for large-scale multiplication. Following
transfer to field (under shaded condition] in the Institute nursery sbout S0%
survival was chserved following 10 months of acelimatization.

#  The isslation, identification and mass propagation of VAM fungi associated
with tea rhizosphere has been initiatad, The root samples collected from
young and established tea bushes have been processed and myeorrhizal
colonization has been worked oul. Trap cultures for identification of VA
fumngi up o species level have been developad.
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EPB 8§ : Characterization and Improvement of Tea Through

Biotechnological Tools- Phase 11 (DET funded ferdod: 2004
2008)

Background and Objectives

Based on the leads achieved in the first phase |please see Box 12| this
project has been extended for Lwo years with a focus on development |
standardization of bacterial and VAM formulation as fertilizer [or tea
clones.

Resulls and Achievements

L

Bacterial inoculants in liguid formation have been tested for their
root colonization ability using antibiotic markers under greenhouse
conditions. The inoculation experiments have been set-up under field
conditions at Kausani tea gardens.

. Diversity of VAM associated with rhizosphere of tea has been

worked oul. It was found that the diversity of VAM fungi was
adversely affected due to application of chemical ferlilizers.

BOX - 13
Summary of the Completed Project
{2000 - 2004)

Genepool Preservation and Mass Propagation of Sikiim
Himalayan Rbododendrons Using Biotechnological Tools
[DET funded)

Sikkim Himalayan rhododendrons ame representad by a group of 36 species out
of the total 42 Indian species. At present, owing to the immense divect and
indirect anthropogenic pressire, these plants are gradually getting =carce. With
a viow to conserve the group in general, @ representative species- £ madaen)
was selected to find out the means of propagation (bath biotechnological and
conventional methods), conservation and restoration of rhodedendron
population in the wild. The findings were

e Sterilized seeds of 8 maddens wers germinated under aseptic conditions
and seedlings ware used for shoot multiplication. Apical dominance playsd
4 significant role as removal of lips of seedlings necessitales shoot
multiplication i witre.

& A complete regeneration protocal has been developed for R maddens fn
wive transplants grew best on peat moss with 0% survival.

&  Two hundred plants have been mooted, hardened under mist palyhouse and
successfully transferred to polvbags under green house conditions (Fig. 37
The present protoeol facilitates costoffective production of plantlets within

eight months starting from a single cofyledonary nodal explant using single
mediurm.

B3
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Callus cultures were initiated from leal and stem explant on BS medium
supplemented with BA and 2, &-D. All possible permulations and
combinations of medium salts, growth regulators and reciprocal transfers
failed to induce proper somatic embryogenesis,

Fig, 37. Hardened micropropagated plantof f. mudies: al Pangthang, Silkdkdm

Box - 14

Summary of the Completed Project
(2000- 2004)

Demonstration and Capacity Building of Mountain Farmers
and Rural Women on Farm Based Simple Technologies in

Sikkim (DST funded)

This project [ocused on better use of available physical and biological
resturces For sustainable development of rural ecosystems in Mamlay
watershed of Sikkim. Communiby participatory methnds integraling the
respurce generation and build-up and use constituted the common
methodology Low-cost biotechnological packages were employead for
generating sconommic incentives. The projct was gimed mainly for the
participation of women folk with major emphasis on: [ij Demonstration
of various technologies developed and adepted by the Institute; {3} Field
implementation of different technologies; and (iii] Capacity buflding of local
people.

Project implemented six technological packages through extension-
oriented activities in & cluster of households in two different ecological
zpnes (subtropical and temperate] of the Mamlay watershed near
Marnchi in South Sikkim. The project activities were designed to cover
cluster of upland farm families, i.e, at least 15 families at each site,

Two improvised cardamom curing kiln were constructed al lemperate
region (Jaubari village and Darakharka) of the watershed. The user
groups appreciated the technology as it reduces the time as well as fuel-
waood consumption (Table 201
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s  Twenty-two polytunnels using UV resistant plastic films wers
constructed in the farmers' field for off-season vegetable production.
Mushroom cultivation was introduced through practical demanstrations.

» Following training and extension, considerable number of women folk/
user groups adopted these technologies. Bach user group could generate
additional income in the ratio 1:3 [investmenl: earning) through better
market demand of improved guality scodiseedlings/vegetables at the
sites of intervention.

Table 20, Performance of GEPHIED improvised large cardamom
curing kiln
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Core Programe - VI

INSTITUTIONAL NETWORKING AND
HUMAN INVESTMENT (INHI)

lrﬁ = .... _. : ..T o

ith the passing of time, the Integrated Eco-development Research

Progtamme {IERP] has matured 1o a robust and very successful
programme of the Institute by meaningfully complimenting to the RED
needs of the THR and effectively developing expertise. scientific man-
power and infrastructure all across the region. This programme is strongly
complimenting to the mandate of the Institute by helping il in achiev-
ing/fulfilling its broad objectives, such as networking of the existing
expertise and promoting institutional infrastructure in the [HR, which
are critical for optimal use of the available sclentilic talent. A major
contribulion of the TERP is its reach to all the nooks and corners of the
[HE, iw, [ERF projects have been implemented all across the THR in its 12
States, Since 1992-93 when this programme was transferred lo the
Institute, as many as 236 projects have been handled successfully by this
Institute. During the year 2004.2005, this programme funded 34 new
projects in the States of Himachal Pradesh, Uttaranchal, Assam, Nagaland,
Tripura, Mizoram and Arupachal Pradesh. While creation of environ-
mental awarensss among various identified target groups continued 1o
remain an important priority B&D projects of the Core have been fo-
cused on developing/replicating a model for sound environmental man-
agement by rehabilitaling degraded lands and conserving biodiversity
by the blend of science and religion and also developing a strategy for
socio-economic development and capacity building of the local commu-
nities by alleviating the poverty



Application and blending of
soience and rellgion

# Declaration of sacred hill
- and eco-restoration of a
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* Use of multipurpose tree
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INHI 1 : Creating Sacred Forest/Hill for Eco-Restoration and
Biodiversity Conservation in the New Millennium
($acred Hill Programme)

Background and bjectives

In the THR contlinued degradation of land and biclogical diversity is of
serious concern. One of the basic reasons for ineffectiveness of the
interventions adopted for land rehabilitation and biological conservation
cauld be non-integration of sacred/spiritualicultural values. Keeping the
above in mind, the Institute executed ‘Badrivan Restoration Programme’
at Badrinath that clearly demonstrated the value of adopting tultural
approacht for reforesting degraded lands. This approach  also illustrates
the importance of blending science and religion for the protection of
environment and biodiversity conservation. The present project, adopting
the above mentioned innovative approach, envisages to: |i| Create
environmental awareness among the local people for eco-restoration
and biodiversity conservation; (i) Screenfidentify promising plants for
rehabilitation of degraded lands: and (iif) Develop a model for eco.
restoration and biediversity conservation (with peoples’ participation)
by creating a sacred forest in Kumaon Himalaya.

Resufts and Achiovements

1. Based on extensive surveys, two degraded sites [namely Daikhura
Kattarkandi and Kail Bakriya hills; total area= & hal wers identified
in the Kolidhaik village of Champawat district of Uttaranchal (Fig.
38). One of the sites has been declared ‘Daikhura Eattarkandi Sacred
Hill" in which a sacred forest 'Kalika Van' developed with people
participation. At the other site called 'Kali Bakriyal a multipurposs
tree model is being developed.

Fig. 38. The Daikhura Kattarkandi and Kail Bakriya project sites in Dislt,
Champawat [LLA|

BT
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Understanding poverty from
different perspectives

* Population growth and
livelihood patterns

= Analyses of secondary
data lo understand
poverty

2. Physico-chemical analyses of the soil, collected from both  the
project sites, revealed that the soil js poor in nitrogen and arganic
carbon.

3. At these sites, four waterharvesting tanks were constructed and pits
have been dug for plantation in the coming monsoon season. To
cater to the need of elite planting stock, a plant nursery has been
established at the Institute headquarters,

INHI 2 : Development of a Strategy for Capacity Building of
Rural People - A Case Study in the Central Himalayan
Region in the Context of Culture, Resources and
Development |Capacity Building Programme)

Background and Objectives

In the central Himalayan region research and empirically based strategic
recommendations to policy planning are desired on: i) Situation of poverty
and its ramifications and paverty alleviating measures; and (i Relevanece,
adequacy and performance of existing infrastructures, including social
infrastructure and rural credit-based on azsessment of tie prablems, needs
and priorities of the people living in diverse socio-economic and ecological
setting in the mountains. Therefore, this activity envisages to investigate:
l@] Current situation of poverty  policy and Implementation issuee
associated with paverty and poverty alleviation measures, rural
infrastructure including credit and their further development, {b] Poverty
vis-a-vis social infrastructure, cultural institutions, value systems, and
social exclusion, and (o) Relationship between poverty and gender focusing
on role of women to optimise the management options for effective
reduction in poverty At present two hill districts of Uttaranchal,
Uttarakashi and Pauri with B8.71% and 26.74% of their population
below poverty line respectively, are being studied.

Results and Achievemenis

1. Analysis of secondary data on socio-cconomic and developmental
issues reflected some contrasting development indicators for the twa
districts [Table 21). The decadal growth rate (1991-2001) for Uttarakashi )
was 22.72% against 3.87% that for Pauri |Fig. 39]. Tatal literacy rate
in Uttarakashi [66.58%| was lower than that of Pauri (77.99%), and
female literacy in Uttarakashi (AT A8 was noticeably lower than
that of Pauri (65.14%). The lower sex ratio of Utlarkashi against tha
of Pauri is another indicator that also necessitates investigating the
links between gender and poverty

2, The perpetuation of poverty in Uttarakashi, as appears, is {urther
accentuated by non-availability of agricultural land as only 3.78%
of total land in Uttrakashi is net cultivated against 13.12% that far
Fauri and per capita net cultivated land is comparatively lawer in
Uttarakashi (0.10 ha) in comparison to Pauri (0,14 ha),




S

Table 21. Livelihood patterns in Uttarakashi and Pauri (2001

Livelihood patterns [in percentage)
Urtarakasht Pauri
Main workers 47097 3160
Cultivators o total populanon 37l 0,10
Cultivators 1o togal workess 8177 &1 80
Livestock .20 251
Trade 251 4.41
Service sector 11.7% 2220
(thers 1.63 .08

ig T mm uttarkasi

||==Paur

3q 4| —— Uttaranchal

Parcentage

Fig. 29 Decada)l variation in population growth rate in two districts of TA.

3. Investigation on distribution, adequacy and access of secial and
rural-credit infrastructure indicated that in Pauri district people bas
beller acoess to social infrastructure, while Uttarkashi has a better
adeguacy of credit infrastructure.

INHI 3 : Integrated Eco-development Research Programme
(IERP} in the Indian Himalayan Region

Background and Objectives

The Ministry of Environment and Forests, Government of India entrusted
the responsibility of Integrated Action Oriented Research, Development
and Extension Programme |termed as Integrated Ecodevelopment Research
Programme- [ERP| in the IHR to the Institule in 1992. Subsequently the
Institute identified two broad thrust sreas, namely Technology

&9
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Testing two thrust aress,
namely Technology Develop-
mrent and Research (TER] amd
Techoalogy Demonstration
and Extension (TIE] through
extra-mraral funds

# Thirty four projects were
funded (13 to Universities,
% to NGOs and 12 to Gove.
Institutions)

Develapment and Research [TDR| for Integrated Ecodevelopment, and
Technology Demonstration and Extension [TDE), under ITERP The main
objectives of the programme are {i} To provide extra mural funds to
different Universities | Institutions [ NGOs / Voluntary agencies for the
support of location-specific R&D activities in the IHR: [ii) To develop
scientific capahilities in the THR and strengthen infrastructure for
environmental research; and (i} To develop and execute coordinated
programmes on the recommendations of the completed projects/special
theme|s)/B&D needjs) in the THR with the help of identified network
pariners.

Resufts and Achievemenis

1. Based on the recommendations of the Project Evaluation Committees
(PECs}, the following thirty-four projects (13 to Universities, 9 to
NGOs and 12 to Govt. Institutions| were sanctioned and Funded
during the financial year 2004-2005. (Annexure [

2. The coordinated programme on “Siacred values, eco-restoration and
conservation inftiatives in the JHR was strengthened by funding
three more new projects in the states of Himachal Pradesh and
Uttaranchal.

3. Annual Progress Reports (APRs) of 46 on-going prokcts were processed
and sent to the subject experts for evaluation. Subsequently the
comments on the APRs were communicated to the concerned Fls for
fol low-up.

4 FPourteenth meeting of the Projkct Evaluation Committes [PEC) was
convened at the Sikkim Unit of the Institute (Pangthang) in which
120 project proposals were examined by the PEC. Also two [ERP
Workshops entitled, “Creation of awareness among the prospective

IERP WORKSHOP
B BTN O AWATTAE S, AMEHE, Tl PRIGFECTIVE P rl'.-sm
| P RAE SR 0 A e L HITiOM Hdesien kLD & TS
FRNNTT Fird s WEATISN [0M UL IeRAE T EWALLIATHN
URE &1 2% FDiMt

SANYSRER ALt i 111113 8 s v e MR L

T TR
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Fls/Groups/ NGUs, ete, of the Himacha! / Uttaranchal region for
execution of focation-specific action-oricnfed RED activities under
the TERF of GBFIHED: Projct preseniation cum evaluation” were
organised. In the Himachal Pradesh workshop held at Palampur and
SrinagarGarhwal. A total 325 participants [Fig. 40 attended these
workshops and 68 project proposals were evaluated,

INHI 4 : Strengthening and Maintenance of the Central
Library at the Headquarters

Background and Objectives

The Library started in the year 1589 with the initial grant of Rs. 1,5399700
About 553 books were purchasad during the year 1982, Subscription of
18 journals was started from the year 1990, At the end of financial year
2004-2005, total number of books in the Institule library was 12918
At present, the library is subscribing 124 periodicals (77 Foreign and 47
Indian). The objective is to cater to the need of researchers of the Institate
as well as outsiders working on [HR and sther mountain areas.

AchievementsServices

1. Using Software Package PALMS that was developed earlier by the
Institute, services such as Article Alert, Current Awareness Services,
Selective Dissemination of Information, Reprographic, Referencing
and Indexing, Abstracting and Bibliographic, ete, for the development
of the human resource are being provided.

2, During the reporting year, as many as 928 new books/'volumes
were added to the library. The web site of the library [httpd
ghpibed nicin/librarghtm) was being kepl conlinually upgraded

8. The Institute Library has been disseminating R&D outcome of the
Institute through its regular in-house publications, namely Hima-
Psryavaran- & biannual newsletter and Institute Amauwal Repord,
Folders /| Manuals and other Institute publications to various users.

INHT 4 Strengthening and Management of ENVIS Centre i
the Institute ;

Background and Objectives

The Environmental Information System [ENWVIS) Centre on Himalayvan
Ecology was set up in the Institute in 1992 as a part of ENVIS network
in India by the Ministry of Environment and Forests, Govt. of Tndia; the
nodal agency in the country to collate all the information from. these
centres to provide national scenarios to the international set up
INFOTEREA Programme of the UNEE The ENVIS Centre of the Institute
has the responsibility of collecting, collating, compiling and building
gualitative and quantitative databases of information related to various

21
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® Average ENVIS website
hit #ale - 13,000 per
muonth

® Volume 12 of ENVIS
Bulictin [2 in numbers]
published

# Volume 1 of ENVIS
Mewsketter published

aspects of Himalayan ecology Through print/electronic media, the Centre
is regularly disseminating all available information, free of cost to
various stakeholdersiusers that include all District Information Centres
[operating in the Himalayan states of the country), ENVIS Centres/MNodes
elsewhere in the country and other user groups.

Resilts and Achrevemenlts

L. Wolume 12 of the ENVIS Bulletin (2 in numbers) and Volume 1 of
the ENVIS Newsletter were published during the reporting year
and also made available on-line through internct.

e of hiks

25000 4

20000

15000 T

10000 4

5000 -

o4
Jan Fab Mar Ape May Jun Jul Aug Sap Oct Now Des®

Fig. 41. Number of hits to the ENVIS website of the Institute [year 2004).

2. Development, up-gradation and maintenance of ENVIS Website
and Institute Website were continued. Mansgement Information
Systern, eurrent topics, seminarsiconferences were also compiled and
upisaded in the ENVIS website, The ENVIS website had a phenomenal
average hit of about 15000 per month (figures up to December 2004)
during this year [Fig. 41).
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INDIGENOUS KNOWLEDGE SYSTEMS (IKS)
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ountain cultural heritage and traditional knowledge systems play
significant role in sustainable use, management and conservation
of tesources. Restrengthening of culture and indigenous knowledge base
should lead to enhanced conservation practices. Integration of indig-
enous knowledge with modern techniques is possible. Value addition
and validation of indigencus and traditional knowledge will creale
potential for enterprises, which, in turn should lead lo economic
upliftment of the local people. T address these issues, the TKS Core has
initiated decumentation and analysis of indigenous knowledge and
management practices of upland societies, and analysis of indigenous
agricultural practices in the light of its efficiency and sustainability

23



= IKS I : Documentation and Analysis of Indigenous Knowledge
| and Management Practices of High Altitude Societies

[a) Indigenous Practice of Vegetable Drying
Background and Objectives

A to envirenmenta!  The upland Himalayan region is characterized by diverse ethnic groups,
conditiorns is the IKS which have developed their own diverse cultures based on available
natural respurces. They are also known to use a number of dry food
i items quite extensively without losing its taste and vitality The practice
| of using dry food made them secured from regular supply of such edibles,
particularly during the harsh winter months when virtually no vegetable
K grows in the region. This is also a period when thelr entire region is cut
|| off due to heavy smowfall and movement of men and animal becomes
guite difficult. This study was focused on: (i) Documentation of indigenous
[ methods of drying different wild cultivated vegetables used by the Bhotiva
tribe; and (i) Identification of possible options for value addition to

their product.

Results and Achievements

; 1. Drying and storage method of vegetables by Bhutyas was documented,

4 :"“i]“bgi:l" of vegetable They ae diverse drying (sun, sun and shade] metheds depending upon

g e the nature of vegetables. For instance potato, chilly are sun dried

* Evolution of different Tomato, cabbage, cucurbit, bean cucumber, spinach are dried both

it d”mf'_ under sun and shade, brinjal and karela are dried under shade only
However, radish, gaderi and ginger are kept a3 such in pits

2. Drying of potata is slightly different, where the tubers are first pealed
and then sliced into thin pleces |potate chipsh then they are soaked in
warm water (307 C) for some time before they are exposed to sun
light for deying.

(b Indigenous Knowledge of Pastoralism and Transhumance
Background and Objectives

of avaidable grazing  For the majority of upland communities of Kumaon and Garhwal in
hf:;_ﬁmm ot Uttaranchal, agriculture and pastoralism Is the main livelihood activity °
Amongst the high altitude transhumant pastoral communities of this
region, women have been traditionally playing a major rele in decision
making relating to various livestock management practices and
subsistence agricultural activities. Over the last few decades, the pressure
on wormen has increased, due to large number of male out migration to
the urban areas in search of employment. In addition, now market
forces have penetrated to the far flung and remete high altitude areas of
the repion, and have begun the process of purchase of lecal resources,
which started to disrupt the traditional practices, and has thus
marginalized the pastoral and transhumant communities. This study
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was aimed at: (i| To identify the traditional institutions and indigenous
knowledge relating to the resource use pattern; and |ii] To undersiand the
process of gradual disruption of traditional knowledge systems in relation
to changes in the social system.

Results and Achievementis

1. Social survey among the four pastoral groups, which migrated
from Munsyari and Dharchula [high hills of Kumaon Himalaya) to
their winter settlerment in the forests near Tanakpur (plains of Kumaon|
was conducted to document the division of labour, social
interaction and barter system of the shepherds with the settled
neighbouring communities,

2. Analysis of the information / data generated is continuing,

IKS 2: Documentation of Perceptions Regarding Indigenous
Uses of Selected Plant Species of Uttaranchal Himalaya

Background and Objectives

The indigenous communities of the Uttaranchal Himalaya hold a great
deal of knowledge that is accumulated through generations about
traditional uses of various plant species. Quantification and
documentation of traditional uses of such plant species and knowledge
can provide valuable information on important aspects. 1t is hypothesized
that each indigenous social group may have its own ideas about which
plant species and plant parts that can best serve as food and medicine,
The present study was conducted with a focus on: (i} Peoples perception
on importance of plant species; and [ii] How ethnobotanical knowledge
is distribuled among the population with respect to age, gender and
village

Results and Achievernents

1. Of the 14 agricultural species, Triticum aestivam was the most
preferred species by local people, followed by Elusine coracana,
and Oryza sative (Table 25)

2. Of the total 13 important fodder species, Quercus feucotrichophors
was the most preferred species by local people, followed by Grewis
optive and. Celtis australis

IKS 3 ; Traditional Knowledge of Understanding Indicators of
Weather
Background and Objectives

The people in the rural areas of the Himalayan region have good
understanding of their natural systems and accordingly have learnt to

a5




D

o6

Understanding nature was
moredie to ving in farmony

with nature

* Understanding indicators of
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® An

imperceptible

utilize a wide range of biological resources in diverse ways, They had
sound understanding of ecological knowledge pertaining to indicators of
weather, agriculture and pastoralism, Historically the natural
environment, parlicularly physiographic and elimatic constraints, has
strongly influenced their settlement pattern and their resource-use pattern
This study is an endeavor in this direction to understand and document
the traditional knowledge of indicators of weather among various groups
of the societies involving surveys in 36 villages of Bageshwar and
Pithoragarh district of Kumaon Himalaya.

Results and Achievements

L. Primary survey suggested that Nowering/fruiting of mango in
sufficient quantity is an indicator of dry weather/less rainfall
and less productivity of mango fruits,

2. Sighting of wild bear en lower elevation around agricultural fields
is an indicator of good crops in the valley Chirping of birds during
noon and mid-day is an indicator of good crop and time for harvest
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R&D HIGHLIGHTS

REGIONAL UNITS

The Institute manifests its cutreach through its four tegional Unils, at
Mokal-Kullu {Himachal Unit|, Stinagar-Garhwal [Garhwal Unit),
Pangthang |Sikkim Unit} and Itanagar (North-East Unit), Adequate
infrastructure has been created at these Units to conduct the R&D work
following the Institute mandate The following five pages presents some
major highlights of these Units during the reporting period. However the
details of the R&D work carried out at these Units appear in the main
text of this Annual Report,

HIMACHAL UNIT

¢ Extensive inventory of medicinal plants of Himachal Pradesh: analysis
of nativity endemism, and identification of conservation priorities
for the medicinal plants.

Organised exposure visits 1o * Porest vegetation assessment and regeneration status in Biodiversity

school children amd teacher rich areas [i.e, Khokhan Wildlife Sanctuary, Kais and Manali Wildlife

and BSF trainee officers sanctuary and Cold Desert Biosphere Reserve) in HP

State level workshop o : 3 ; ] 5

d”e]u;,:.m of mad.':f—ln;; * Improvement of seed germination of Hedvoliium spdfeafum |a medicinal

plant sector (2 day) plant] using different substrates. Seedling growth studies were carried

Training workshop |2 dav) oul for Aﬂgt.'.lrﬂlﬂ? g!au;‘a.

on medicinal plant , PO " y , X ;

identification and wiiliztion ¢ Continuous monitoring of ambient air quality |particulate matter
3 total dissolved selids, 50, No, and Q) at two locations in Kullu

valley

* Impact assessment of hydropower prejects in Beas valley in HE using
household surveys and vegetation analysis in project affected arcas.

* Maintenance of a medicinal plants nursery at Mohal-Eullu and herbal
garden at Dhoranalz herbal garden,

a7




| Organiszed 2 |3 day) science
motivation training
programme for students

Training programme [2 day)]
for promotion of eco-
tourksm im NDBR

Tralning {2 day] on cost-

a8

effective rural technologies

Organization of a statelevel seminar, ‘Mainstreaming medicinal
plants for development of the region - Himachal Pradesh a case in

point &

Organization of an exposure workshop and two participatory training
lectures under the programime on “pedples participation for biodiversity
conservation

GARHWAL UNIT

Performance studies for seedling production of three impartant species
of Allium (A fbumile A rebilifam and Astracheyd] under different
environmental conditions. Also- cost-benefit analysis of cultivation
of these species was worked oul.

Investigations on effect of growth hormones on rooting and seed
germination of selected potential wild edible oil plants |Prinsepia
utilis and Neoliises pallens) of Garhwal region, Improvement of
germination up to B2% in case of P wiilis and = 50% for N pallens
recorded under 200ppm GA, jat 25 °C) treatment. ‘

Studies on earthworm diversity in and around Nanda Devi Biosphere
Reserve. Population density in different seil depths was investigaled
for nine species of earthworms.

MNutrient analysis of 5 different populations of sea buckthorn was
conducted, Dharali (Garhwal Himalaya) population exhibited elite
characteristics with respect to the nutrient and mineral composition,

Established a Rural Technology Park at Maletha village and
demonstrated environment -friendly low-cost technelogies. A total
of 140 persons were trained.




Five (2 day) training
programme on disaster
management

Expert group meeting on

national global pesitioning
system

D

Two trainings, each of five days on natural resources management
were organized for 80 students from 30 students of Garhwal region.

SIKKIM UNIT

T, e e
¢ e

.___-ﬁl.*—h-'-'

Strengthensd Rhododendron arboretum with germplasm of some rare,
endangered, endemic and econemieally important species at Pangthang
[Sikkim].

Organized an interactive programme with school children under the
programme on “Peoples participation for biodiversity conservation!

Under the Technalogy vision 2020 Mission Mode Project on Agriculture
Fatential of TIFAC participatory R&D work was completed out with
the farmers of Sikkim and low-cost lechnological interventions were
provided to farmers (Please see page 72 for details).

Collaborative project on "Geometry Kinematics and Deformation
mechanisms in Darjeeling - Sikkim Himalaya using GPS geodesy
was completed (Please see page 73 for details),

A project on Sikkim Himalayan Rhododendrons was completed with
development of a complete regeneration protocol for a rare threatened
species, Rhodedendron maddeni [Please see page 83 for details]

The project on capacity building of mountain farmers of Sikkim
was successfully accomplished and low-cost bistechnological packages
were employed for generating economic incentives [Please see page 84
for detailsh.
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NORTH-EAST UNIT

Extractiofitrent o Rauvolfia serpentipa in Manige
B (1991-98)

I {0000

5000

An ICAR-NATP funded project aimed at land capability restoration
and capacity building for technology dissemination was suceessfully
comipleted [Please see page 29 for detailsL

Investigations on land usefcover, soil physico-chemical propertiss on
indigenous land use practices in Senkhi watershed in Arunachal
Pradech were carried oul

Studies were undertaken on local customary laws and their efficacy
for natural resource management among selected tribal communities
of ME. region {Apatani tribe in lower Subansiri district of AT

Collection and analysis of secondary data on incomne generated through
collection of NTFPs by the major tribal groups (viz Akas, Mijis and
Burgurs| in west Kameng district, Arunachal Pradesh. ’

Studies on maize crop in shifting cultivation found output: input
ratio of 1:3 and 1:% in monetary and energy terms, respectively

A DST funded project on impact of contour hedperow intercropping
on crop productivity and seil fertility in shifting cultivation was
completed [Please see page 30 for details),

Market survey of important revenue generating non-timber species
wits conducted in Assam and Arunachal Pradesh,
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Application of R&D Outputs in
Demonstration & Dissemination

Capacity Building
|a) Livelifiood Opiions

The Institute has established Rural Technology Centers (RTCs| at its HOs
(Kosi-Katarmal, Almora) and Gartrwal Unit |at Maletha Village).
Imparting training on sustainable livelihood practices through
participatory technology transfer method is & major goal of these RTCs.
Training of trainers {ToTs| and progressive farmers from the region, who
have potential of training others and understanding the intricate details
of scientific interventions, was attempled. Apart from this, dissemination
and dernonstralion is an integral part under most of the R&D activities,
The major activities carried out under these efforls are as follows:

r r 1. Under a regional collaborative programme “People and Resource

ical f ¥ . . 3
1[::;;;;; “_;::fﬂ:::w;; Dynamics in Mountain Watersheds of Hindu-Kush Himalaya’
and plsciculture technical support on integrated water harvesting coupled with
Imiproving Lficoite pisciculture helped over 45 farmers of 24 villages, which enabled

| generating options them to earn an additional income of Bs 1,39200 (Table 22). The

same activity linked with off-season wvegetables and cash crop
cultivation, high vielding agriculiural crops, and nursery development
ele, adopted by over 110 farmers of 34 villages, earned a net profit
of Bs1860 to 37,672 during the vear

Table 22. Progression of fish farming activity (2000 to 2004 in Bhetagad-
Garur Ganga watershed, Uttaranchal

Trems / Year 2000 | 2000 | 2002 2003 | 2004
_I-\au -::-i' farmers l:nf?-;‘d | 3 = 15 . EE_ . 40 T
FReefvlageernan |2 | @ || & [ 22 T
Muntwcatuids |8 |2 | & | & [ &7
| Towt inputs {Re) Ca000 | 18300 32800 43200 44300
Toul income {Bs.) | 5200 | 67700 | 97620 | 178370 | 183,700
Mt income (Re) | 3400 | 49400 | 04820 | 135170 | 139,200

2, Based on Institutes inputs on flsh-livestock-crop farming (tri
commodity approach), two farmers at village Bascti and Manan
(Amora District, UA| adopted the fish polyculture, poultryfduck farming
and vegetable cultivation coupled with supply of safe drinking water,

3. During the reporting period, 21 training courses (3 day each) were
organized under the title 'Erishak Vikas Evam Aarthik Uttathan” for
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Trainings on Krishak Vikas
Evam Aarthik Uttathan
Oq-sile Lrainings on organic
cultivationand post-harvest
technology

On-site trainigs on nursery
and plantation techniques
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officials of various Govt. organizations, farmer groups, and other
stakeholders of Uttaranchal. A total of 727 persons (433 males and
294 females) were trained, Similarly 19 training courses [1-3 days)
were organised for different NGOs representatives (662) farmers and
stiudents (301 males and 361 females), Also, an amount of Rs. 5.6
lakhs was generated through this activity

Under the broad objectives of Technology Vision 2020 Mission Mode
Project on Agriculture of Technology Information, Forecasting and
Assessment Council (TTPACY in Sikkim on-site training camps for
organic cultivation and post-harvest technology for vegetables and
ginger were organized at 3 villages. Also, the technigue of solar
treatment of ginger |pre-sowing) and sterage methods were
demonstrated.

On-site training programme on nursery developrment, tree plantatlion
techniques; and natural resource conservation and managemenl was
organized at village Saim Dev in Almora district in collaboration
with NIDHI (NGO of Uttaranchall. A total of 150 persons from 17
villages including farmers, rural women, exarmy personnel, students
and teachers, and representatives of various NGOs attended [Fig. 42,
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Fig. 42, On-site training programme at Saim Dev village, Distt. Almora (A
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Three training programmes |3 days each) focusing on cost-effecijve
and appropriate rural technologies were organized at ihe Maletha
(Tehti-Garhwal] demonstration site and a total of 140 persons |73
local farmers, 5 NGOs and 60 University students| were trained.

Under the completed project on “Capacity building of mountain
fanners and rural women on farm based simple technologies®
following was achieved; (i} demonstration of six technological packages
through extension-oriented activities in a cluster of households in
bwo different ecological 2ones (subtropical and lemperate] of the
Mamlay watershed (Sikkim); [ii] construction of two improvised
cardamom curing kiln at temperate region [Jaubari village and
Darakharka) of the watershed; {in devlepment of twenty-twe
polvtunnels in the farmers’ field for offseason vegetable production,
and (iv) introduction of mushroom cultivation. Each user group could
generate additional income in the ratio 1:3 [investment: earning)
through better market demand of improved quality seed/seedlings/
vegetabies at the sites of intervention,

Natural Resource Conservation and Management

Two trainings |5 days each) on natural resource management were
organized for 80 students from 30 schools of Carhwal, Similarly a
programme on eco-tourism promotion in Nanda Devi Riosphere
Reserve [NDER] was organized (over 70 people participated),

Fig. 43. Demostration and trainings on low cost environ ment friendly
technologies at Rural Technology Centre, Kosi- Almaors
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2. Seeking the participation of students and teachers' establishment of
six biodiversity conservation models was initiated in the identified
schools of Bumaun [GIC Majkhali, 3 ha and GIC Binta 1.5 ha- Almora
GIC Wajula 1.5 ha- Bageshwar; GIC Gangolihat 2 ha and GGIC
Gangolihat 1 ha - Pithoragarh; GIC Pati 2 ha -Champawat).

3. Demonstrations on protected cultivation- polyhouse, bio-composting,
wvermi-composting, green manuring, agroforestry horticulture, multi-
purpose tree plantations, cash crop cultivation, water harvesting
technology fish farming, soil conservation measures etc. were
demonstrated in different parts of IHR (Fig. 43,

Awareness Generation and Interactions

The growing realization that conservation efforts need to be promoted
and implemented by bringing local people into the conservation
movement and considering them as potential allies has prompted various
ofganizations to take initiatives in this direction. However the initiatives
in the Himalayan region are not adequate. Considering this gap, an
initiative was made to bring the various target groups into the conservation
movernent,

jal Conservation Education

L. An orientation course on Conservation Bducation was organized at
GIC Ramgarh (20th Mow - 26th New 2004) in Nainital district for 23
identified teachers of different educational institution of four districts
of Kumaun [Almora, Bageshwar, Pithoragarh and Champawat) This
event was followed by a threeday (24 - 26 November 2004| training
workshop, which was attended by 70 participants (18 teachers and
52 students| representing 18 schools of district Nainital.

2. As a technical resource center under "U-PROBE" (Participation of vouth
in real timeffield observations of various meteorological parameters
to benefit the environmental education in Uttaranchal was facilitated
in nine identified schools of Kumaun region. Also, the activities for
participatory and interactive learning for the students was initiated
in different schools |GIC, Almora, GIC, Pithoragarh and GIC, Kausani)
wherein following were focused; (i) introduction of weather and their
measuring elements; (il application of weather instruments and its
uses; (iii} demonstration of order and accuracy of readings (Fig. 44]

3. The HP Unit organized an exposure workshop targeting 21 teachers
belonging to different schools/institutions [Kullu and Solan district),
Also, two participatory training lectures were delivered among 60
tearhers (eco-club in charges)



Fig. 44. Demonstration of meteorological observatory at GIC, Pithoragarh (114

4 At the, Sikkim wnit of the Institute 8 programme on “Peoples
Participation in Biodiversity Conservation” was organized for students
frorm High school and Senjor Secondary school in and around Gangiok
{from East District). The course work and training was conceptualized
and structured for enabling the participating students to better
understand and recognize awareness activities through discourse and
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MISCELLANEOUS ITEMS

1. Membership of Professional Societies / Committees
Life Member:

MNational Institute of Ecology |DE.Agrawal

Indian Society of Tree Scientists, Solan, HE [G.C.S. Negi)
Indian Sociological Society, New Delhi (FE. 3amal|
Indian Water Resources Society, Roorkee (BE Dhyani}

Indian Association of Soil and Water Conservationists, Dehradun (BE
Dhyani & 5.C. Joshi)

Indian Society of Life Sciences (85 Samant & JC. Kuniyal)
National Institute of Bcology Taipur and New Delld (SCER. Vishvakarma)

Member:

Biotechnology Society of India [Anita Pandey|

Mational Geographic Society; 154 (DS Rawat)

Himalayan Phytochemical & Growers Asseciation, Mandi, (H.K. Badola]
Society for Environmental Communications, New Delhi (HEK. Badola
National Associations of Geographers of India, New Delhi {J.C. Kuniyall

Indian Seciety of Life Sciences ot Bioresources, Environment and Society
Kanpur (J.C. Kuniyal]

Indian Society of Glaciclogical Sciences, Lucknow (K.Kumar)
American Rhododendrons Society USA. (KK Singh)

Computer Society of India, Mumbai [SN. Nandy|

Owperational Research Society of India, Kolkata (SN, Nandy)
Indian Society for Remole Sensing, Debradun (S Sharma)

Indian Society of Planl Physiology New Delhi 8. Sharma)
International Asseciation for Landscape Eeology USA (S Sharma)
Sikkim Science Society Gangtok (5. Sharma)

World Cultural Council, Mexico {5 Sharmal

International Society for Tropical Bcology [S.CR. Vishvakarmal
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2. Awards and Honours

Prof. B M. Mehra Memorial Young Scientist Award for the meritorious
contributions in Plant Sciences (Plant Taxonomy and Plant Diversity
Evaluation] for the year 2001 |55 Samant)

3. Scientific Publications
(I  Scientific Journals

Agnihotrl, BRI, 5. Sharma, M. Joshi & LALS, Plani (2004). Crop diversity
in the home gardens of Kumaun region of Central Himalaya, India,
Plant Genetic Resources 138; 25-28,

Airi, 5, RS Rawal & UL Dhar (2005]. Presowing treatment effects on
germination of Cornus capilats seeds. Seedd Soience & Thchnology (34 77-
86.

Badola, H.K. & |5, Butola |2003) Cultivation and production trials of
Heracleunt candicans, & threatened high value medicinal herb in Himachal
Himalaya. Umbellifereae Improvement Newslatter 054 13 610

Butola, [.5. & H.K. Badola |2004), Effect of pre-sowing treatment on
seed germination and seedling wigour In Aagelis glauce, a threatened
medicinal herb. Current Science §7; 796-7090,

Butela, ].5. & H.K. Badola {2004}, Seed germination improvement using
chemicals in Herackum candicans Wall. a threatened medicinal herb of
Himalaya. fnclian Forester 130 (5] 565572

Chandra, B, LAMS. Palni, & SK. Nandi |2004). Micropropagation of
Ficrorhize kurrooa Royle an endangersd alpine herb, using cotyledonary
node and shoot tip explants. Bhvtomerphoiosy: 54 [34k 303 - 316,

Chaurasia, B, Anita Pandey & LM.S. Palni {2005), Distribution,
colonization and diversity of arbuscular mycorrhizal fungi. in
Bhododendrons of central Himalayan region of India, forest Boology &
Management 207 |31 315-324

Chaurasia, B, Pandey, A., Palni, LMS, Trivedi, P, Kumar, B, & N,
Colvin (2005}, Structural deformities in pathogenic fungi caused by
diffusible and volatile compounds produced by an entagonist (Sacilfus
subtilist in vitro studies, Microbiofogical Research 160{1): 75-81.

Dhyani, PR & C.E Hala [2005], Currenl ressarch on medicinal plants:
Five lesser known but valuable aspects, Cerrent Science 88)3) 335,

Farooquee, N.A., BS. Majila & C.P Kala (2004]. Indigenous knowledge
systems and sustainable management of natural resources in a high
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altitude society in Kumaun Himalays, India. fourmal of Human Eology
16 |1k 33 -42,

Ghosh, P & PP Dhyani [2004]. Baranaaja: The traditional mixed cropping
system of the central Himalaya. Outlook on Agricwfture 33 [4) 261-266,

Ghosh, P & BE Dhyani [2004]. Temporal changes in soil microbial
biomass and N-mineralization in sole verses intercropped paddy and

foxtail millet. International Journal of Beolagy and Environmental
Soiences 30(3); 225-234,

Jushi, H.C. & 5.5 Samant [2004] Assessment of [orest vegetation and
pricritization of eommunities for conservation in & part of Nanda Devi
Biosphere Reserve, West Himalaya, India. International fournal of
Sustainable Development and World Beology 11: 326-336.

Joshi BE. BK. Verma & BE Kothyari [2004), Erosional behavior of
different land use soil of Bhetagad watershed: A case study from Indian
Cenftral Himalayas. fournal of soil conservation 322 139142,

Joshi, S.C., MCNautival and ME Khali. (2005} Chlorophyll flusrescens
characteristics of short and long- growth cycle alpine species during
their vegetative and reproductive stages. Physiol Mol Biol Planis 11:
87-0Z.

Kala, C.P, N.A. Faroogquee & U Dhar (2004). Prioritization of medicinal
plants on the basis of available knowledge, existing practices and use
value status in Uttaranchal, India. Siediversity and Conservation 13(2)
453 459,

Kala, C.P (2004}, Pastoralism, plant conservation, and conflicts on
proliferation of Himalayan Knotweed in high altitude protected areas of
the Western Himalays, [ndia. Biodfversity and Conservation 13(3) 285-
995

Kala, CR & R]. Shrivastava |2004). Sumessional changes in Himalayan
alpine vegetation: two decades after removal of livestock grazing, Wed
Tefnedogy 18: 1210-1212,

Kala, C.B [2004). Indigenous uses and structure of chir pine forest in
Uttaranchal Himalaya, India. Infernational fournal of Sustainable
Pevelopment and World Bealogy 1142); 205- 210,

Kala, CB (2004}, Community composition, species diversity, and secondary
succession in grazed and ungrazed alpine meadows of the west Himalaya,
India. fternational fournal of Fieldwork Studies 2)1f 1-11.

Kala, C.PB 2004} Assessment of species rarity Crrens Scfenoe 86(8): T058-
1059,
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Kala, C.B {2005} Indigenous uses, population density and conservation
of threatened medicinal plants in protected arveas of the Indian Himalayas.
Conservation Biology 19(2|: 368-378,

Kala, C.P [2005). A multifaceted review on the biodiversity conservation
of the Valley of Flowers National Park, India. fnfersational fournal of
Biodiversity Science and Management 1|1 25-32.

Kothvari, B.E PK. Verma, BK. Joshi & UC. Kothyari (2004]. Rainfall-
runoff - spil and nutrient loss relationships for plot sim areas of Bhetagad
watershed in Central Himalaya, India. fowrnal of Hyvdrology 29% 137 -
150

Kumar, B., P Trivedi, AK. Mishra. Anita Pandey & LM.5. Palni (2004,
Microbial diversity of soil from two hot springs in Uttaranchal Himalaya.
Microbrological Resssirch 159 2] 141-146.

Humar, 5., KK Singh & LK. BRai [2004]. Jo wiro propagation of a
endangered Sikkim Himalayan rhodedendron (R maddend] from
cotyledonary nodal segments. fournal of American Rhododendrons Society
58 (2] 101-105

Kumar, K. [2005). Beceding alaciers in Indian Himalayan region: Curnen!
Sorence BBI3L 342 -343.

Kuniyal, J.C,, S.C.R Vishvakarma & G.5 Singh (2004 Changing crop
biodiversity and resource vse efficiency of  traditional versus introduced
crops in the cold deserl of the North-western Indian Himalaya: a case of
Lahaul valley Biodiversity & Conservation 13(T) 1271-1304,

Meena Joshi, 5. Manjkhola & 1. Dhar {2004) Developing propagation
technigques for conservation of Heraclewm candicans an endangered
medicinal plant of Himalaya. Jowrnal! of Horticultural Science and
Biotechnodogy 79 (G1: 053 - 059,

Manjkhola, 5., UL Dhar & M. Joshi [20035]. Organogenesis, embryogenesis
and synthetic seed production in Arnebia euchroma - A critically
endangered medicinal plant of the Himalaya, In Vitre Cellular and
Developmental Biology Flant 41: 244- 248,

Naithani, ALK, V. Joshi, MM. Kimothi & JK. Garg (2004). Chameli
earthguake of 29" March 199% in Garhwal Himalaya, India: an
ohservation. Science and Culture T0(12) 21-31.

Megi, G.CS. & N Joshi (2004). Rainfall and spring discharge patterns in
two small drainage catchments in the western Himalayan mountains,
India. The Bovironmenialist 24 : 19- 28

Pant, 5 & RC Gupta (2004, Diversity of macrofungi of Binsar wildlife
sanctuary in Kumaun, west Himalaya. fndian Journg! of Forestry 27
[4): 354 -334
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Pandey A. & LMS. Palni (2004]. Tea rhizosphere: microbial diversity
and characteristic features and comments on microbial communication
in rhizosphere, International fournal of T Science 3 (34 288 - 290,

Purchit, VK., SK. Nandi, LM.S. Palni M. Bag & DS Rawat [2004]
Successful air lavering in Myrics esculenda a simple and clonal methaod
of propagation. Stlenoe Letters 27 |3&6) 205 - 208.

Rawat, ¥.5, 55 Oinam, S.CR. Vishvakarma & J.C. Kuniyal (2004)
Sgussurea costus [Fale) Lips: A promising medicinal crop under cold
desert agroecosystem in North Western Himalaya. Indian fournal of
Forestry 27|3) 297-303.

Roy, B, CB Kala, N.A. Farooquee & B.S. Majila (2004} Indigerious
fermented food and beverages; A potential for economic development of
the high altitude societies in Uttaranchal. Jowrnal of Humen Boolagy 15
(1) 45-49,

Samant, 5.5, HC. Joshi, 5.C. Arya & 5. Pant [2005]. Diversity,
distributios and conservation of pteridophytes in Nanda Devi Biosphere
Reserve, west Himalaya, India. Indian Fern fournal 22: 101 - 112,

Samant, 5.5. & HC. Joshi [2005). Plant diversity and conservation status
of Nanda Devi National Park comparizon with highland Mational parks
of the Indian Himalayan region, The International fournal of Biodiversity
Science & Management 1(1): 65- 74

Sharma, S. [2004). Trade of Cordyceps sinensis from high altitudes of
the Indian Himalaya: Conservation and hiotechnological priorities. Current
Soience B6 [12): 1614 -1619

Sharma, G. & K.K. Singh (2004} Stand architecture, shade effect and
stand tree demsity management in the age series of Alnus-cardamom
plantations in the Sikkim Himalays. fournal of Hill Research 17{2) 52
Bl

Singh, G5, Kuniyal, J.C., Vishvakarma, S.C.R. (2004] Agro-biodiversity
of cold desert of Lahaul valley: present scenario. Sverymans Soience
38{0) 331-334

Sundriyal, M. & R.C. Sundriyal (2004}, Structure, phenelogy, fruit vield
and future prospects of some prominent wild edible plant species of the
Sikkim Himalaya, India. fourmal of Ethnobiology 24(1) 113 -138.

Sundriyal, M. & R.C. Sundriyal |2004). Wild edible plants of the Sikkim
Himalaya: Marketing, walue addition and implications for management.
Frononic Botany 582 300 -315.

Sundrival, M., R.C. Sundrival & E. Sharma (2004). Dietary use of
wild plant resources in the Sikkim Himalaya, India. Fronomic Botany
S8(4]: 626 - b33
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Sundriyal, M. & R.C. Sundrival [2005), Seedling growth and survival
of selected wild edible fruit species of the Sikkim Himalaya, India. Acta
Cevolagics 28 (1) 11-21.

Sundriyal, R.C. (2005). Medicinal plant cultivation and conservation in
the Himalaya: An agenda for action. The Indisn Forecler 131)3): 410-424

Trivedi, B, A. Pandey, LM.S. Palni, N, Bag & ME. Tamang (2004). Bacilfus
subtilis and Peeudomonas corrugata promising bacterial inoculants for
tea gardens. Infernational Journal of Tea Science 31&2): 58 - 50,

Trivedi, B, A. Pandey LALS. Palni, N. Bag & M.B. Tamang [2005),
Colonization of rhizosphere of tea by growth promoting bacteria.
Interngtional fournal of Tea Science 4 1&2) 19- 25,

(II.  Chapters in Books / Proceedings

Chaurasia B, A. Pandey & L.M.S. Palni (2004}, Occurrence of arbuscular
mycorrhizae in the rhizosphere of Himalayan Yew (Thaus baceats L.
subsp. wallichiana {Eucc) Pilger] - A case study In: G.K. Podila & AK
Varma [eds.), Basic Resesrch and Applications of Mycorrhizas 1K
International Pvt. Ltd, New Delhi pp. 26- 35,

D.S. Rawat [2004). Chara Parvandhan ke Vibhin Aayam. In: Ssmariks,
e 1= 3

DS Rawat & DiS. Bisht (2004], Uttaranchal me bhoomi sanrachhan ke
parampargat vidhiya. In: PC. Pande (e}, Madva Himalaya ke Paramparei
Evam Faramparik Gyan, pp. 147- 158,

Dhar, U. & R.5. Rawal (2004) Environmental education- Focus on
prometing conservation education. In: 5K, Dash jed), Master Training
Workshop on PROBE Project in Uttaranchal. Centre for Atmospheric
Sciences IIT, New Delh, 1; 316 - 321,

Dhyani, BE [2004]. The Badrivan model for reforestation of degraded
lands and biodiversity conservation. In: D Harmeon & G. Worboys (eds),
Managing Mountain Protecied Aress: Challenges and Responses for the
21" Century Andromeds Editrice Press Publication, Colledara, Italy pp.
192 -195.

Dhyani, EE [2004). Role of religion in ecological restoration and
biodiversity conservation. In: LM. Khubchandani fed.), Gandhi, Ganga,
Giriraj, Navajivan Trust & NWO Publication, PP 147- 152,

Kala, C.P |2004| Revitalizing traditional herbal therapy by exploring
medicinal plants: A case study of Uttaranchal state in India. In: BL
Farmer, A. Maretzki, & L. Semali |eds.) Indigenous Knowledges:
Transforming the Acacem)y: Pennsylvania State University Pennsylvania,
USA, pp 15 - 21
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HKimothi, M.M., J.K. Garg, Ajai, |.5. Rawat, R.K. Maikhuri & V. Joshi
{2004]. Potential of IRE-P6 LISS IV data for discrimination of underutilized
wild treesishrubs in Uttaranchal. [RS-P6 Early Evaluation Studies, SAC/
RESIPA/SE- D2,

Kimothi, MM, ¥ Joshi, J K. Garg & Ajay (2004]. Study of recent landslide
of Uttarkashi town |Garhwal Himalaya, Uttaranchal, India) using IRS-
P6 |Resourcesatd) high-resolution LISSIV data.  Space Applications Centre
(ISRO), Ahmedabad, Publication Ne. SAC / RESIPA/FLPG/SRIO2/05.

Kuniyal, J.C. & 5. Bhowmick [2005). Ambient air guality in the hiil
spots of Kullu-Manali tourist complex, northwestern Himalaya, India,
In: |. Singh [ed), Environment Development Challenges & Opportunities
LK. International Pyt Lid, New Dethi, pp 483 - 495,

Maikhuri, B.K., K& Rao & 5 Nautival |2004). Land use land cover
change impacts on strategies for rebabilitation of degraded land: & case
study from the Central {lesser) Himalaya (Uttaranchal), In: MSS. Rawat
led), Centval Fimalaya: Potentials, Actions and Challenges Printmedia
Publication, Srinagar Garhwal pp. 230 - 244,

Maikhuri, Rama, B. Sinha & R.K. Maikhuri |2004|. Religious and
spiritual values related to conservation of natural resources. In: B
Fachauri & JD. Chakkanatt (eds| Religiocultural Flurality and Nation-
state. Sadharmyam Publication, Srinagar Garhwal, pp. 99. 1086,

Palni, LM.S, B.K. Maikhuri & K5 Rao (2004). Conservation of the
Himalayan agrobiodiversity: [ssues and prierities, In: Pandey FC, DC,
Fande, PS. Bisht & Rajnish Pande [eds), Bronomy of Uttaranchal- Profile
and Dvpamics of Change Anamika Publishers & Distributers (P| Lid,
MNew Delhi, pp.135 -176.

Pandey A. B Trivedi, B. Kumar, B. Chaurasia, 5. Singh & LM.S.
Palni {2004). Development of microbial incculants for enhancing plant
performance in mountains. In; M5, Reddy & 5 Khanna |eds),
Biotechnological Approaches for Sustainable Development. Allied
Publishers Put. Lid, New Delhi,

Rao, K.5, RK. Maikhuri & K.G. Saxena (2004). Ecological perspective
of plant form and function. In: DD Pant jed), Vistas in Frlasobotany
and Plant Morphology: Evalutionary and Environmental Perspectives.
UE Offset, Lucknow, pp. 447-457

Ramakrishnan, BS., K.G. Saxena, MJ. Swift, K.5. Rao & R.K.
Maikhuri (2005). Soif Biodiversity: Brological Processes and Landscape
Managerment eds). Oxford & IBH, New Delhi, pp. 466

Samal, PK. & B P Dhyani {2004) Gender in resource use and conservation
in Indian central Himalaya: emerging technological issues, In: Procesdings
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of the Nationa! Conference on Resource Conserving Technologies for
Social Upliftment ([Extended Abstracts), Indian Association of Soil and
Water Conservationists, CSWCRTI, Dehradun, pp 427- 429

Saxena, K.G., R.K. Maikhuri & K.5. Rao {2004}, Changes in agriculture
bicdiversity: Implications for sustainable livelihood in the Himalaya
In: Saxena, K.G., L Liang, Y. Kono & 5 Miyata leds| Smaflscale
Liveliboods and Natural Resources Management in Marginal Aress: Case
Studies in Monsoon Asia. UNU Press, Tokyo, pp. 49 - 65,

Saxena, K.G, RK Maikhuri, K5 Rao & BS. Ramakrishnan [2003).
Soil biodiversity ecological process and sustainable management of
natura] resources: Where do we stand? In: Ramakrishnan, BS, K.GG. Saxena,
M]. Swift, K5 Rao & REK. Maikhuri leds), Soif Biodiversity: Boological
Frocesses and Landscape Management. Oxford & [BH, New Delhi, pp.
285-297

Sundriyal, R.C. & 5C. Jamir {2005} Contour hedgerow intercropping for
improving crop vields and ecosystem function. fn: Ramakrishnan, BES,
Saxena, K.G., Swift, MJ., Rao, K.5 & Maikhuri, B.K. [eds), Soif Siodiversity
Erofogical Frocesses and Landscape Management Oxford & IBH, New
Dethi, p. 211- 217

{ITI}. Authored / Edited Books [ Booklets | Bulleting

Kala, C.P (2004) The Valley of Flowers Myth and Realify International
Book Distributors, Dehradun, India, pp. 215

Kuniyal, J. C, S.C.R. Vishvakarma, H.K. Badola & AR Jain |2004)
Tourism in Kully Valley: An Environmenfal Assessment Bishen Singh
Mahendra Pal Singh, Dehradun, pp 210,

Rao, K.5., RE. Maikhuri, K.K. Sen, AK. Das, RL. Semwal, K. Singh
& K.G. Saxena (2005) Sml fertility management in settled farming
systems of Himalaya. Int Ramakrishnan, BS, K.G. Saxena, MJ. Swift,
K5 Rao & REK. Maikhuri |eds), Sodf Biodiversity: Eoological Prooesses
and Landscaope Managemend, Oxford & IBH, New Delhi, pp. 243-276.

4. Popular Articles

Agnihotrl, R. K. (2005} Dhan ki paramparik prajatiyon ke sanrakshan
mein himalayi krishkon ki bhumika, Envis Bulletin 12 (2] 66 - 67

Bisht, Deepa (2004} Livestockfish-crop integration: a suitable farming
system for resource-poor hill farmers. Hima-Paryavaran 16 (2f 1314

Bisht, A.K., M. Joshi & 5. Airi [2004), Uttaranchal mein falodyog ka
itthaas, prasaar awam sambbawanain. In: Dhar, U, RS Rawal & 5 Airi
leds.), Himalaya ki Jaib Vividhata Ssngrakshan me Janta & Bhagidhari
(in hindi} GBPIHED Kosi- Katarmal, Almora. 11: 65- 69,
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Bisht, V. & K. Chandra Sekkar (2004]. Uttranchal ke aushadhi ya padape
ke saranikaran ka mahatva. In; Dhar 11, RS Rawal & 5 Airi [eds],
Himalaya ki Jaib Vividhata Sangrakshan me fanta ki Bhagidhari (in
hindi|, GBFIHED, Kosi- Katarmal, Almora, 11; 47-51.

Dhyani, BR & C. P Kala [2005). Current research on medicinal plants:
Five lesser known but valuable aspects. Current Science 88 3] 335,

Gaira, K.5., A. Andola & A. Bhatt [2004). TJ- Probe - Yuvaco main
vaigyanin chetna ka karyakram. In: Dhar, U, RS Rawal & 5 Ain jeds),
Himalaya ki jaib Vividhata Sangrakshan me fanta ki Bhagidhari (in
hindi), GEPIHED Kosi- Katarmal, Almora. 11: 52 -59.

Gairola, 5. & 5K, Jos]:l.i [2004). Himalava ke vano par javie dabav:
Karan avam prabhav In: Dhar 1L B5 Rawal & 5 Airi |eds) Rimalaya
ki Jaib Vividhata Sangrakshan me fanta &f Bhagidharf [in hindi],
GRPIHED Kosi- Katarmal, Almora. 11: 35- 400

Ghosh, B, C.P Kala, K.D. Kandpal & 5. Shah (2004}, International
mountain day finms Piryavaran, 16 (18 14-15

Joshi, K., VE Bhatt, G.CS Negi & DK Agrawal (2004]. Uttaranchal
mein jal vidut parivejanao ka paryavaraniya prabhav: jaiv vividhata
ke sandarbh mein. In: U Dhar, BS. Rawal & 5 Airi jeds), Himalaya ki
miv vividhala (sanrakshan mei janata ki bhagidari) XL GEFIHED Kosi-
Katarmal, Almora, pp. 70- 73,

Joshi, M., G. Mahar & S.K. Joshi (2004} Uttaranchal main aushidhi
padapo ke krishikaran ki sambhawanaye. In: Dhar, U, RS Rawal & 5
Airi (eds)), Armalaya ki faib Vividhats Sangrakshan me fanta ki
Bhagidhari (in hindi), GBPIHED, Kosi- Katarmal Almora 11 41-46.

Joshi, ¥ [2004) A report on Varunavat Parvat Landslide of Uttarakashi
Hima Paryavaran 162 10 - 12

Joshi, 5, M. S Miral & K. Kumar {2004} Impact of climate change on
glacier retreat, Hima Faryavaran 16/2): 8- 10

Joshi, B. K. (2004]. Effect of rainfall on water quality of Kosi river,
central Himalaya, fime Peryavaran 16(1) 13-14

Joshi, 8. & K. Kumar (2004]. Jalvayu parivartan ke prabhav: jal, Jameen
avam jaiv vividhatas, In: 1L Dhar, RS Rawal & 5 Airi leds| Himalaya
ki jaiv vividhata [sanrakshan mel janata ki bhagidaril XI. GEPIHED
Kosi-Katarmal, Almora.

Kala, C.B (2004). Distribution pattern and conservation status of
mammals and birds in the Valley of Flowers National Park and its
wiginity, Uttaranchal. Himalayan Biosphere Reserves 6: 91 - 102
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Kala, C.E [2004) Botanizing the World: Current development in
Uttaranchals medicinal plant ssctor. Plants & Foople 18: 14

Kala, C.B (2004}, Aconites in danger in paradise ENVIS Newsletter on
Himalayan Beafogy 11 5

Kala, C.P (2004), Bio-resource use for therapy by Amohis in Ladakh
Hindustan Times, Citizen’s News 410 May 2004

Kala, C.P (2004] Medicinal plants: A source of health care. Hindustan
Trmes Ciiizent News 2026 April 2004

Kala, C.P. [2004). Garhwal Himalaya me pramukh aushadheeya
banaspatiyon se sambandhit prachalit dharmik bishwas awam lok
paramparavain. In: BC, Pande & H.C Pande |eds.) Madfya Himalays
Kee Paramparayain Awam Paramparik Gyan. Bishen Singh Mahendra
Pal Singh, Dehradun, India, pp 269-275.

Kala, C.P {2004} Phooloun kee ghatee: Ek prastawit vishwa dharohar
ENVIS Bullfetin: Himalayan Beology 12 (2] 88 -7T0,

Kala, C.B |2004], Pithoragarh kee kira jari- Yarsha Gumba. Fagwanf 9
34,

Kala, C.P (2004}, Bilupt hoti prakritik rang banane kee vidha, Migwans
g 37

Kala, C.P [2004). Jadi - bootiyon ke gyan awam sanrakchhan me
paramparagat vaidyon kee bhoomika, ENVIS Bulletin: Himalayan
Ereofony & Development 11 [2] 92 - 95

Kishor Kumar, G.C.5. Negi & D. Choudhury (2004). Survey on avifauna
of GEPIHED Campus, Kosi-Katarmal, Almora, Hima farvavan 16 (I @
- 134

Negi, G.C.S., Sushma Singh & DK. Mathela (2004]. Recent trends in scienoe
and technology in Uttaranchal: Report of the 4 State-level science
exhibition. Himts Faryavaran 14 (2) 15-19.

Nandy, S.N. (2004]. Forest cover assessment in the Himalayan region.
ENVIS Newsletter on Himafayan feofogy 1: 4

Pandey, G. & G.CS. Negi (2004). Dev vans: A cultural way of nature
conservation in Uttaranchal, Mima Parvavaran 16 {1 7-8

Pandey, B. & 5. Airi (2004}, Prachin shiksha padyati aur Jaiv vivdhata
sangrakshan. In: U Dhar, RS Rawal & S Airi [eds., Himalaya ki fail
Vividhata Sangrakshan me Janta ki Bhagidhari {in hindi|, GBPTHED
Kosi- Katarmal, Almora. 11: 29- 33
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Rawal, R. 5 (2004}, Jaiv vividhata ka mulayacan - Gun ya sansadhan?
In: U Dhar, R5 Rawal & 5 Ain |eds.), Himalaya ki faib Vividhats
Sangrakshan me Janita ki Bhagidbar? [in hindi), GBPTHED Kosi- Katarmal,
Almora. 11: 22- 28

Rawat, Y. 5. {2004), Ecological degradation in the cold desert environmeni
of the Lahaul valley, North Western Himalaya- A need to revive, MFF
Mews, Centre of Minor Forest Products for Bural Developmental
Conservation Delradun Tndial 14(3% 9.

Rawat Y. 5. O. 5 Singh & .5 Butola (2004). Jal ek mahtawapurn
prakirtik sansadhan: Uttaranchal main jal sansadhan, gramin star par
eska mahtawa ewam sanrakshan, MFF News Cenfre of Minor Forest
Products for Kural Developmental Conservation Debradun, 12{1-4); 5- 6,

Pant, 8. (2004 fafv wividhata sanrankshan mei dharmik vanon ka
mahatva: Bk pahal ENVIS Bullet/n, GEPIHED Kosi-Katarmal, Almora,
12 (1] 85-86.

(IT). Participation of Institute Faculty/ Project staff in different events

E'l.".‘.I;I.Tj- . HQS I.T-n.il;s Total
NE Sikkim = Garhwal HP
Mational
» Symposia S Conference /| 23 01 131 ( 10 | 44
‘Training Courses
Workshops
o Traning Courses 15 [ il [kl il I8
* Mectings 2% | oz 03 | 10 | 08 | 80
= Partipation a4 o Besousce . . - 1
[erson i3 on L1 02 16 | 23

International n2 0l L] [H] 1B 04
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Singh K.V, Gupta 8 Co.

Chartered Accountants

738, Ansan Road Darya Ganj,

Mew Drelb-110002
Tel:031-23275713,23260728

Branch Office: Mall Road, Almera 263 6]

Tel: 05962-233 170, 233270

To

The Members,

G.B. Pant Institute of Himalayan
Environment & Development,
New Delhi.

We have audited the atached Balance Sheet of G.B, Pant Institute of Himalayan Environment
& Development (A Institute Govind Ballabh Pant Himalayan Parvavaran Evam Vikas Samiti)
ag at 31"March, 2005, the Income & Expenditure Account and the Receipe & Pavment Account for
the year ended on that date annexed thereto. These financial statements are the responsibility of the
[nstitute's management. Ouwr responsibility is to express an opinion on these financial starements based
on our audit.

We conducted our andit in accordance with auditing standards generally accepted in India. Those
standards require thar we plan and perform the audit to obtain ressonable assurance about whether the
financial statements are free of material misstarement. An audit includes examining, on a test basis,
evidence supporting the amounts and disclosures in financial starements. An audic also includes assessing
the accounting principles osed and significant estimares made by management, as well as evaluating the
overall financial statement presentation, We believe that our audic provides a reasonable basis for our
l'.lFII'.I.'Iﬂn.

We reporr that: =

I)  We have obtained all the information and explanations, which to the best of our knowledge and
belicf were necessary for the purpose of our audit -

II) In our opinion proper books of accounts 45 required by law have been kept by the Institute so far
as appears from our examination of these books maintained at Head Office ar Kosi-Eatarmal,
Almora. Expenses at units have been verified from the vouchers received from Units time 1o fime,

1) The Balance Sheer, Income & Expenditire Account and Receipr & Payment Account dealt with
by this report are in agrecment with the books of accounts,

IV In our opinien and to the best of our information and according to cxplanatons given 1o us, the
said accounts read rogether with the notes and  Significant Accounting Policies thereon give the
infarmation in the manner so required and give a troe and fair view in conformity with the accounting
principals generally accepeed in India subject to that

aj Institute has not deducted tax on various payments covered under the provision of TDS,
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For SINGH K.V. GUPTA & CO.
CHARTERED ACCOUNTANTS

RAKESH K. AGGARWAL
{PARTNER)
M.NOD.B5908

DATED
PLACE:

: 17-08-2005

.

Non provision of sales tax liability for wrong issue of “D” form against purchases.

Non provision of hability towards income tax, if any.

Non adjustment of cutstanding entries in bank reconciliation statement sinee long time.
Non provision of retirement benefits payable 1o employees.

Non provision of ability for net germing registration with Provident Fund Department.

We have not checked the working of depreciation on fixed assets since 1988-89 but have
relied only on caleulation provided by the management.

Subscription for various magazines for library Bs. 1043363/ charged to revenue instead
of capitalizing the same under Fixed Assets,

i1 In the case of balance sheet, of the state of affairs of the Instimure as at 1 March20035.

iy In the case of Income & Expenditure Accounts of the excess of income over expenditure
of the Institnee for the vear ended on thar date.

iii) In the case of the Receipr & Payment Account, of the receipts & payments of the
Institure on that date,

Sd/-

ALMORA

SEAL
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Singh K.V, Gupta & Co.

Chartered Accountants

T/ 38, Ansari Raoad Drarva Ganj, Mew Dellu-110 002
Tel: 011-232757 1323260728

Eeanch Offtee: Mall Rl::-arll Almaorg 263 601

Tel; 05962-233170, 233270

G.B.PANT INSTITUTE OF HIMATLAYAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOSI ({ ALMORA ) UTTARANCHAL

BALAMNCE SHEET AS ON 315T MARCH 2005

PARTICULARS SCHEDULE CURRENT | PREVIOUS
] YEAR YEAR
CORPUS # CAPITAL FUND 1 1561915380 1374252164
RESERVE AND SURPLUS 2 529316478.11 375147059 84
EARMABKED / ENDOWMENT FUNDS 3 3221996204 2828534628
SECURED LOANS & BORROWINGS 4 .00 .00
UNSECURED LOANS & BORROWINGS 5 .00 (.0
DEFERRED CREDIT LIABILITIES & .00 0.0
CURBENT LIABILITIES AND PROVISIONS 7 3152809570 042485905
TOTAL HRESI6TI.25 44659978681
ASSETS
FIXED ASSETS 8 196954A62. 11 313542505 84
INVEST, FROM EARMARKED /ENDOWMENT FUND Cl FEBATELT_ 0 A4647 18,00
INVEST. OTHERS 10 .00 £,
CURRENT ASSETS, LOANS, ADVANCES ETC, 11 B4591221.14 136592472 97
MISCELLANEOUS EXPENDITURE
TOTAL 40BGEIGT0.25 | 44659078681
SIGNIFICANT ACCOUNTING POLICIES 24
CONTINGENT LIABILITIES & NOTES ON ACCOUNTS 25
AUDMTOR’S REPORT
As per owr separate report of even date annexed. 8d/-
For: SINGH K V GUPTA & CO. (DR UPPEANDRA DHAR)
CHARTERED ACCOUNTANTS (DIRECTOR)
Sdy- Sd/-
(RAKESH K. AGGARWAL) (DB K. SAMAL)
(PARTMNER) {D.D.O)
M.NO.85908
DATED : 17 /08 /2005 Sd /-
PLACE : ALMORA [ MEENA EAPOOR)
{FINANCE OFFICER)

SEAL

120




s

Singh K.V, Gupta & Co.

Charwered Accountants

7 /38, Ansan Bosd Darva Gang, Mew Delle-1 10 002
Tel: 011:23275713, 23360728

Branch OQffice: Mall Road, Almora 263 601

Tel: D5962-2331 70, 233270

G.B.PANT INSTITUTE OF HIMALIYAN ENVIRONMENT & DEVELOPMENT
EKATARMAL, KOSI ( ALMORA ) UTTARANCHAL

INCOME & EXPENDITURE A/C FOR THE YEAR ENDED 315T MARCH 2005.

PARTICULARS SCHEDULE CUBRENT | PREVIOUS
INCOME
Ineame from Sales/Services 12 132484.00 15193500
Grans,/ Subsidicsiner off exp] i3 TEZL4L906.63 BORSTEED 0D
Pres fSubserptiom 14 (LG 0,00
Insome tfr from Fixed Asscrs fund T3IRT2984.73
{ter the extent of depreciation )
Ineenne from Bovaley, Inconse from Tov. Publication cre, 16 345,00 320,00
Interest Earmed 17 TR6X33.106 HH0186 57
Cither Income 18 QOTS46.00 180420270
Increase (decrease | in stock of Finished goods and 12 LR 00
Wik IR progress )
TOTAL (A) 147891503.52 | 83544133.67
EXPENDITURE
Establishment Expr_'nxs-'. iy Institite 20 14508035 00 13a0tk ] 50 0
b]  Projecrs GEOFLFEO0 HFRL234.00
cd  FO (Projects) 2E65325 .00 pUTHES NI
Adtimistrative Expenscs: al  Ipstinare 21 27014913.13 65929219 (0
by} Prgects (As per Annexure) BOBIVEZ.00 1141902300
o) FO (ProjectsiiAs per Annexure| 2R49300.50 1253574 )
Expenditure on Grants, Subsidies e, iz 10622276,00 WIS 00
Interese 0. 0.0
Drepreciation { Met Total at the year-end-as per Sch. 8] TRRFIGR4 T3 (.04
TCTAL (B 146014891 36 BOBOTLED. M)
Balance beins excess of lncome over Erp-end.'ﬂ:urr I:A - Ej 1876612046 2odhs4d AT
Transfer v specal Beserve 0,040 (.04
Transfer toy from General Reserve .00 .00
BALBEING SURPLUS TRETO CORPUS ACAPITAL FUND 187661216 la46644.67
SIGNIFICANT ACCOUNTENG POLICIES 2z
COMNTINGENT LIABILITIES AND NOTES ON ACCOUNTS 25

AUDITOR'S REFORT
As per our separate report of even date annexed.
For: SINGH K V GUPTA & CO,

5d/-

(DR UPTEANMDRA DHAR)

CHARTERED ACCOUNTANTS (DIRECTOR)
Bd - Sd
(RAKESH K. AGGARWAL) (DR, PE. SAMAL)
(FARTNER) (D.10.0)
M.NO. 85908
SEAL )
DATED : 17/08,/2005 S -

PLACE : ALMORA

[NEEXA KAPOOR)
(FINANCE OFFICER)
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Singh K.V. Gupta & Co,

Charterid Accruntans

7/ 38, Ansari Rosd Drarva Ganj, Mew Dhelhi-116 02
Tel: 1 1-23275717, 23260728

Branch Ofce: Mall Road, Almors 263 601

Tel: 03962-333170, 233270

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

ANNEXURE FORMING PART OF RECEIPT/PAYMENTS A/C AS ON 31 MARCH 2005

KATARMAL, KOSI (ALMO

RA) UTTARANCHAL

STATEMENT OF OPENING & CLOSING BALANCES

PARTICULARS OPENING CLOSING
AMOUNT AMOUNT
Cash & Bank Balances
Cash In Hand :
Srinagar .0 5.85
Sakkim oo 00,4}
Kulla T30 1236.26
Itanagar 1254027 15974 357
Cash at Bank Balances
SEI Admiora A e No 011 TOMIZ256 ( Enda) 3554K.47 3693098
SHEI Ta-dung AL Mo 01000050044 FTagw.03 315 02
SRI Kuilhe Afe NO.O1 1076038 12800.53 12219582
SAI Immagar A /e No 01100050335 215439639 BHI02 i
SEI Srinagar A /¢ Mo 0] 100030433 1323309 2] YI4568.580
5B1 Almors PF A/ 01 T0MDNEIES (P 131747081 1275819 74
Advances
House Building Advance IDI2G4T, () AlarF235.00
Muator evcle,/Car Advanece 158127 .00 SO9017.00
Festival Advance FE450.00 21 750.00
IE Advancc BT TATE.00 A14098 60
GA LT 398.50 (i)
C.PEF 36,00 2600
Revenue Stmp Recovery 300 0.00
Unite of Tnstituge:
Sikkim Unir 42957 .10 SAFR0F Ly
HI* Unir 0.0y 33527.00
Garhwal Unit (306774.24) [226665.59)
NE Unit (34232.67) £R972 82
Fixed Deposic
With SBI Endowment Fand G484 713 00 G047 18 00
Interest Accrued on FOR{General Frnd ) A03atal.kn 7081392
5Kl PE 11042265 00 10268469 .00
CBIPE SO96185.00 O] D440 00
Inreress Accrned on EDRy T'F) 2748214 00 2525923.00
Post odfice savings 00,04 FO0000E B0
FDR (Margin Money/LC ASC)
Biozech- XTII 222200004 .0
Institiee ZRIBASG. 00 4183412.00
BIOTECH X1 67732 .00 57700
BIOTECH -X11 F58.00 0.0
I_I‘FS'J' MN [ Ta4000.00

SEAL
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Singh K.V, Gupra & Co.

Charrered Acoounranss

738, Amsan Road Dasvs Gang, New Delhi-110 002
Tel: (11-23375713, 23260728

Tiranch {Mice: Mall Bosd, Almara 263 601

Tel: O5%62-233170, 233270

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
EATARMAL, KOSI (ALMORA)} UTTARANCHAL

Due Stalf/ other IC A /¢

Dr-Mukesh Joshi (Bitech A1} [ TOMIO0 { LEIRE C0H)
Allen Préss Inc (SDRE) 771108 {1.0M)
M5 Amersham Bio Sdencest EPE) 147759 00 .00
A5 Parthar .00 (0
Prost Masrer G, PO Almora LOGs2.00 2,00
M./5 Bio-rad Laborarories, Austealia H1344.00 B34 00
Employment News 13287.00 45287.00)
Sigma Aldrich Chernicals LGS0 LCHREH ()
Saleap Chemicals Ld { Biotech <1115 SRE0O0 40800
NESA Hyderabad B200,00 15840000
oK. Manda & Sons 28517.00 2E517.00
Elssiier Saence (CSIR-AP) SO0 {104
5. K. Gurani{TER[") (75.H {10}
NESA Hyderbad | MOE 8 F-K5R3 1 380000,00 1150000
M/ Envircnmenral Diata Pe. Lid. 15350300 .00
M5 TEA Wasse Stockland Germany 33100000 (.00
NIC New Thelhi A9S{i0.0M 67 147,040
Sh. Chander Lal (LTC) LELH 1] BAR.M)
Sh. Suraj Lal LTC 1296.00 .00
L. Warun Jashi (DST- KE-11) SHAN. 0 (0,00
M5 Bio-Rad Scientific | Biorech- X111} GE148.00 (.00
Garden Supdi. Ranikhet ( Apple-UD5 25000 (L0000
MERSA Hydrabad ([SRO-GEP-55) 0000 LKl
NESA Hydrabad (DST-KE-1) 32300 THO0
Allen Press Inc [ KANSAS) REIZO0 000
M5 Backman Coultr, Ind. Switczedand ik (I
E.C Inter A/C 250000 2500000
DST U-PROBE :Prncipal GTC Danya (.00 A0.00
Principal GIC: Eheri .00 SO0
Principal GIC Lamgara 0,00 GO0
Principal , GIC Barechina (3G 00,00
Principal GIC Hawalbagh ) G000
DST NB Pantsagar Univgrane 0.00 22129800
M /s TERI New Delhi .00 1E0000.00
M/ COU MNew Delhi R TROMI000
Mr P S Bhakuni (o L4400
M./s Spectronics Carpa. [0 SR000,00
M= Hind Motors Debradun {10 ABRE1 5.
M5 Ao Corporation 0.0 SR000.K)
TOTAL 39710693.03 44370855 84

124




“PI)

A- DOFLLY e 0 9T6T 54060y ST0NST (0 ML L D T EHIE L ST ol
REDLT Y i TEEHRAT 0 giree P A B0l fon GO0 GETELL CA N HOELOM
Lo ETOERT 0k O USIRED LNSEST QEEIRITT NNTETETE LHARE] (O TLIETE e AR
[T HITEY D'tk G4 E TR () ol N #pL0] DI SETY non L TR ¥
SOUTELEE (N SRTLLT 1L 0R0E FIFOFoET Dk EEEPD N N RSEFY WRLLCTANN
FLEGIRTT (1R QEFRIFIL SElSII L8 TL9T01 N RELRT 0 NONRETFT SLAME
PR | i EFE0haF O eRTE EEQLLTH DiF L0sL 0 LN DO LAUERLL ) (5] 3%
Qo LTOEG R FEFYLRE T LOED IL9SkEE O THETE 06F (1 0EF TALTEL ARELIAL] -0 -1
[T [TERE [ LT g0-RY O L0FRE [ [asiE Oy FHSH08 Y] LT P 1E5) L5
ST IEELL LR CL P09 9 TuEn T FR0FS ' RFOLET (U 00 BFGLED [ i £
O TLGEE oon DR LB6TT DIGLEE O £T6GT Oy ki [T D4 DAL CETVEVELD TN
PO PERANE | Hon LY OTETEN TS 1Tk QL OREDTL (HY TREGLT 1T (HY' T et [1-HoA L
o 1§ e CHIR HEBLLPENE | DFETFIGL B ESETIRL ({1 B (HI'h MY 1546200 TT-HIGLLA
B8 STFFSH e IFDT65REG DERIRLE 1S EOE (Y IFEDPRT LLERE M OFENTRL I HIFELLATE
Y BR1E a0rn DT FLTEY PETRLBE LU LLER BOS L (=318
LO°E 1 6L S0ES Ayl AT OMILAIPT | B8 ELEEOLE GHOLDL0ETT | GITIGRIEGL CHU R ] Gl TEaReRa9 _.\.._:_._EE

LIRS
GTTERISLEL o THLGEDEFFE | SE'RE0TFIS | L6BEGHET6T | TU'OIRTETHOT | OU'TRS0EFST | [1HETTOETG spuaundpnbyy sy
S9TennT HEFTE S N00F LERIE ETTRIT Dy L059 non DIF 05D VINSED LD
NL0FEE niFee OE G50L 1l DOVEDHY LRI oo LN TET | LIS Q0N
L 0eF iy SO TRPIERT | FESFOOSG [P LEFPELT DFTCIRLSET | 00 GPFDGE OFELPLLLTT mnsa]
{s]1eaagq)
(K ORGT 698 oo DY THLHOHD [ 98'a5TISG FUTRELIGS DF GTLTAEET (Hr GFFaL (HF DHTERLYL SE] 7 AFRILEET]
BY ETLA99TR] (IR [FTEhTHYE [ SQEELTOTE 0L AETHLISE Q0158061 | (N RFRIRIRE O BFRBOTTED Supping
Pl 2ol ¥ (IR oo ann L[FRS EE BEOSL (u°dh £ GE9SL PR
AN AR L ’
=TT Vo EE LT TR Sl k00T BOOT E0 LY aray g 0TS
e b urHarEsa g w1y ey A0 1 P ary g -
re] s o 1m0 g, el | useamdag) | s HEHIPRY ELN SAT[AE ]

TVHOINVEVLLO (VIOWTVY) 1SOM “TVIWNIVIVY

(g anpaiys 01 Furpuodsaiins)
SN0 HOAVIV 518 NO SV SLHSSY ad9XIld 40 STIVLEA

INAWJOTAATT 2 INTWNOFIANT NVAVIVINIH 40 HLOLLLSNL LNVIH"D

ETEET DLIEET-TY690- 1L
108 FOT BIOAUN PP [N G230 Yo

BTAINTET " EILSLTET- 110
W] A

RIGENS

ey TAIRC] o] MESIY gy
SIAERLETONN PRIy

00y 3 el gy g

[1&3




>

..._._:_c
GETALEDT ik ib B E0aE ] RIS FLCLFD O RELELT L B O ETEUeT I sl
1B AT2TS i BIFRLY 09 E54T AYRTEE 00 L TR 00 ol ZTORE Poss sl 1sa
SEELLER nipey EL T D& Bt BLLSRE 0D 099t s DR L0E (Y DERGEY ATl R A P A
Sh 1arall ALV E0RGTL S FLED OOFTETT o0 naT#ET LR (R © HRIANH
0L 8%9%0T 0o DESLTVT CTvhLs RO TES0] 0O LEanTl oo 0 TEGOT 1 s (v ol
SPIFTF ik ECITE =Ll B o oo Ferd DOESEF Qi ] 3
T20LETE i REGlLP] S8 08RE ES TERS 0 060LET DO0ELG (Y Dhdil 113 1500
Ty odrad 0k G LIR0 DA1LT HEPSH O EHLLS oo O ZRTLS (5] 15
o FInITl i I 9RERE g s NE'ARTIE 00 00FGTT o [ALERRLTE o5 LS
FUSlEans i} F R RaT [R'Hh565F COGIETT Y SLSL06G aon (MY SL5406 LRI A
EEONTED ILERH LR L9S N7 6lEl A LLTH M) £ £8iBT boo 4 £L86T (CCIANS DRIV LIS
S¥SFEE Oixik LS0EYET [1°9Es FEROIE 92011 oo 00 9L0TT 1500 ARTOW
AEOTOHEL iy F9aETEE e LTnY EQ'TIERT (R0 oo [y OEREF] ITTA HOL o0
FLTOLLE Ot L 68T M ERFT QR ST ' THETE aoa 06 TREES (NS29) IS
SFEFODT (LFRt COORFEE DETL0L CoEuEul [UEERIT1 S LHURT 04 DibGHEF (TN ARTOW
b gt T P AR} HYE S0aE B4 PARAT 0 ainnt CHY D s DOTRORLGE ' DaITIT HEERES L8
A1 19T o' TR E00EE 0T #FF0 L {1 (M) £4ues | oo 04 29088 ] Ay CRasT
O s2IEn] LT [ Faa =0 | 01 Ty LR o EeERall OO ETSEF MY OTESL TNV CCREY AW
1T S9ail o i Ol TLST 0LE#9 69 6Tal 0O TFSET oo O TFSET [MSH) oW
JRETEFOE na'n FUETIHEL 09 §alTT EUFTHATT (W aEgLE i (MY BEC 208 [ b o
52 SFOTRE ik ik TESSHLT OFESFT [a' Takenl MY TRLR0E o 4y THEHDS L b SR R
Ha LE0 ] [ To 1e1a1 N RPES COFETR0T Y 62T T Brressny 4 +H 190 T (Y3 1540
£TES0%H 0i°d LETNE6AT 0L ERGE LOEQGFT Y P05 Lo Y FROS0T (T
¥ ST0I9EE (LU FEORERLL NE 126291 FLRERY VR DIEFIRGET ' ERLGE] L IIXT HIELLOTE
HEGE TR0 A[VN] TH LO89eET 0a'DSkIe TS RITRA O ERLEGT non nirEgLEntl (1IN HORL o
L1 pEss0F (LR REBLFOHE DF ¥ ISET BF EDGED 0 a¥0sat b 0 aENEnt [ I HOaLo1d
AT DHSERTT Qi TR OTHAET TO THAL (O RERAE]D o LTHEETE] DIETavF 0 8RF0LET [ XTH HOLLOE
o B (LR SLAVELOFL D FTLEE S TT0LON (HY B L6604 DI TiRS gt ing (1A HOHLOLL
6L BE0SLT (L[N} T2 18469 N gTRIl 1L 00 T 198k LLIRR 04 TTRFFL 1V HIEL019
O FTEGG [ el kak O BEHIL O BOFLE Y OpEEF1 oo [LERNLEES 5 SO Pty
gEaEn| LK SUFIR OF a1l EI7860 [1EVRTES oo (WY 05 kY
SENTOEE] (il ] O ey S DG [0EDT PR M EREeIE oo O TERGTT e b (D ]
1% #FLEE oy HEWELL] N1 ROSE LT RBFOST 00" LDRTS norn M) TETS (CIHD) QoW
0L DRaRT 0o DEEREFH SO°FLLLT ST AHG0 M OHTFIE [T IR e (Y D6HSakE Ll RO O ITT
LD 0RGGY Qg ik B GUFET D& ET0E R SLR0T Y DEFED oo 08 05FED OOSHANTAHIEY WY
FrOgsed ([ QELNNEE o' iase ('a0F8T M 8ELES o I BELEL WETHMOL-CNX
HE AR0CE (1L C9 TROSE S5T0&LE L¥F TOGTE I TeLes LN Of° 19120 YINSST CIOWIDT
TR OETER (LR BT &I9T6 S0UESER FeLongy o asongt LR gy 9L0iE1 BTV OANT
L GGREE ] (i[iN] LRHFLEH e IETol e LQTTL THLFFRE non TOHEFFOTT Crres! e
EQTLREER (11N LE'ORTLRAOT | EO'SSTLA FE IE09G0 O BENTTA] Ao (i REETEa1 CHR [
SEELSTL 0o CF U EE [£E8¥FS FlERERE O SEFETT L () SEFET I VSIVHE

Erag AL
SOEn g T P SU-E00T FOOTE0 1% ey ey FOOTA AT
Ui En: Jsaprg [ wonemadagy rex oy M g0 para Mz Fupaig i
e Eiso|y Jo ¥y "l uoe v anday aoneaadag AR 1Y LGOIy HE 1M RIS




0882824121 FS6ATREELE R IVIOL
POOREGTE S0 IRELE BRI Tah B N6EY | O BR6THE it} OO RURTEE TS T80
GO OO ] (TR T sHE1ae EFEIELG Be FLbPRE O BRA0S0T | 0077 D BRLOG0T (L) Mooy
RUEGHFT0 oo ERIEEYaR LTEA0EL CUTHRITTR MFEGZLTST | B0 NP EGLLTET R
[sprmagp)
1T THERNEE o BLDOTHOOT | BE'RGLSRT | TTROFETFD | O0'6rSTTsE | 000 DO GFSTIGE MO Bap S
CERAROGE (i1 59 FaRLTE FUELALR 16 0TASHT O GRAFTL T My 6REFTE 1% 1oy
| ()i} CHHRSEEE il So'RAEEET SHGRSEET OiFiE G4 GRELET LN
o T T} (WY ¥ 26T Al N FLENGT (0 SLE06T uirn 0 ELENRT [ [
HAH LMWV
i 1 B0 00 F2H0RE B (0 2 T O ELFORT Hon DS EHIET WA A5
o' 0 0111 g 0y i (TR 00 JTVE CROWIn
G TR0RTS T PEIRESLRT | SHOTI9ET | ASFOTGEYT | BEEORCAEE | 00 (e EUFEGEE ; .:E__E“
s|LEIag]
1 6T6FT6 0an FOELLLO0F | AS'0G0RLE | SFZTIARYE | STTEYCTGR | 00D STTENTION LEEILERR
PO TRASLHOT oo PEHTSLOGET | SOTGFIFGT | [R'9E0950TT | 05 0TSELROF | DESO0FTIE | 0U RHEEURE Axerqry
FLO06PE o' Ll LV 112 CaRT ULEOTEE AT (T D ESHiG spuatd by
T Ey anng
DUHENNTE o DF £0975% HOTEOTE TLOTTEF D0 FRESYE 0 (0 FRESOT i e
05 SOPETEE 0o ERRGEOILF | WRGTETY | [RDOZEGSE | SEROATRSO | ownresis | seveoguse aansug
BT 9FEEEuT o SUTOLIATE | TOOSEPES | ESITFLEVE | SESOEL080 | 00012%:e | SERAGIETD swuedinbig asugey
S8 RERTL oo ¥ 510 L B 001 10 O F1T0L nirg VL WS- 3005,
SF LbA0E TR SETER] S TERT 00 N DREHE D pReRy 00 IO [TV g
[EFE T () iy STes DEzes 000 DOHOG0 L D0 L B AN AYMEAYT BN
LT 1THEG HY D 9L RO SR T D0 BOLRG B0 SRE R CHL MSDE AN
B EE0ER 00 DO EF1T Y EFTE 0 (O OEST M OUES+ XD BRI LTSS IO
MO ELT L TS BUHEEET Ol BESET i (M) OSFEE OFDORERT | 000D O RO (1- 150
ST RLEFE (iR SLSTTT SLE1ET o (W) FResT O FaEeT il 0] e A
04 EHal oo i 6 P06 000 04 SHOT i 580T 1) S L e R
IR ET0RY 000 S5 0059 RTS8 8 85010 T DO ER1EY O'RTEDE AT -HOTLOM
00 TE55F 00 00y 66T O0FOEE [y gag DO HOERE B0 NS EE D0 0n0F1 LHSIE Y A4 150
L BEISE [ITHE B FTGL FITL6E FITinE [ it H'h (0 FTIER I8 TR A
Lo RFIUE 00 REE00EE TETREET DEETIE O FEI98T (MY GEDE0 ] IS 11440 PO LS
LU TRAETON i} tE g a0y O F OB EETLLR I BES60OT | o0'gR0avs |00 0LF00T e Ea
10ogzosd LT GO LHETE ST FS0SF FLEREOE 04 1R 196 0 B0iEE | N FRI9TR b b 0
dwag g
SUENE S L : A S RO FOOE LN 1E avag vy
sy PN s ) ol ) Jo pua ap fump. e
S O R e mEan | vonegssdag peedagy | e ey wampy S|

127




A

128

Appendix -1

Projects funded by the Institute under
IERP during 2004-05

. Anthelmintic activity of some traditional medicinal plants in

Mizoram by De Bishonupada Roy Department of Zoology Pachhunga
University College, Alzaw], Mizoram [Total autlay: Rs. 4 99875/

Prodhyogiki pradarshan evam prasar vojana by Mr. Gaur Singh
Kunwar, Himalavan Paryavaran, Krishi evam Grmodyog, Shiksha
Nagrik "HAVEN" Samiti, Premnagar {Parsari), Joshimath Uttaranchal,
[Total outlay: Rs. 552,000/-]

Geranium farming: A new perspective in boosting economy of
Uttaranchal by Ms. Ritu MNautiyal Himalayan Institute for
Environment Ecology and Development, Ranichauri, Tehri Garhwal,
Uttaranchal, [Total outlay: Rs. 431,000/

Strengthening occupations in vermicomposting for enhancing
agriculture production and generating rural employment in block -
Marendra Magar, District- Tehri Garhwal [Uttaranchal] by Mr
Marendra Singh Chauhan, Society for Entirety, Efficacious
Development and Awareness, Rishikesh, Dehradun, Uttaranchal. [Total
oittlay: Rs 476,000/

Use of natural carctencids as food colorant by Dr, Bhabesh C. Gogwamj,
Department of Chemistry Gauhati University Guwahati, Assam.
[Total outlay: Bs. 4,001,500/

Biodiversity of spider fauna in rice agro-ecosystems of Assam by De
Prabal Saikia, Regionsl Agricultural Research Station, Assam
Agricultural University Nerth Lakhimpur, Assam. [Total outlay: Bs
4,99900/-]

Documentation of ethnic invertebrate food resources and evaluation
of nutritional content and their role in primary health care of selected
tribes of Arunachal Pradesh, India by Dr. Jharna Chakravorty
Department of Zoology Arunachal University Rono Hills, Hanagar,
Arunachal Pradesh, [Total outlay: Rs, 399070/

. Cultivation and propagation of high value MAPs for sustainable

development and germiplasm conservation in subtropical and
temperate agro-climatic zones in Apatani valley by Mr. Rubu Buker,
Nature Care and Disaster Management Saciety, Zire, Village Lempia,
Lowwer Subansiri, Arunachal Pradesh. [Total cutlay: Rs. 520000/.].
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Changing landuse/landcover and soil loss in the Indisn eastern
Himalaya, a drainage basin input-output analysis, Arunachal Pradesh
by Dr RC. Joshi, Department of Geography Arunachal University
Doimukh, Arunachal Pradesh. [Totsl outlay: Rs. 599725/5]

Action and extension of appropriate technology for jhum lands in
the Papum Pare district of Arunachal Pradesh by Mrn Vishal Nath
Rai, Arunachal Pradesh Sewa Sangh, Doimukh, Papum Pare, Arunachal
Pradesh. [Total eutlay: Rs. 53.89300/-}

Attitudinal parameters of human resource and development: A study
of indigenous people of Arunachal by Dr SK. Sharma, Department
of Commerce, Dera Natung Govt. College, Itanagar, Arunachal Pradesh,
[Total outlay: Rs. 399900/(-].

Survev and studies on wild mushrooms of Arunachal Pradesh by Dr.
Rishikesh Mishra, Department of Botany Dera Natung Govt. College,
ltanagar, Arunachal Pradesh. [Total outlay: Rs 2992501

Qualitative analysis of the faunal biodiversity of the Kane Wildlife
Sanctuary West Siang, Arunachal Pradesh by Mr B.B, Bhatt, North
East India Biodiversity Research Foundation, State Forest Research
Institute, Van Vihar Itanagar Arunachal Pradesh. [Total outlay: Rs.
3,89625/-),

Studies on wild and semi-wild plants of Tripura with special reference
to their diversity and socio-economic values by Dr. REK. Sinha,
Department of Life Science, Tripura Uniwversity, Suryamaninagar,
Tripura [West), Tripura. [Total outlay: Rs. 5,52,000/-]

Documentation and evaluation on rice bean | Vigna umbellata
[Thumkb| Ohwi and Ohashi] diversity of Nagaland by Dr. Sapu
Changkiia, Department of Genetics and Plant Bresding, Nagaland
University Medziphema, Nagaland, [Total outlay: Rs 550000/

Ecology and management of bamboos in home gardens of Barak
valley North- East India by Dr Ashesh Kumar Das, Department of
Ecology and Environmental Science, Assam University, Silchar Assam.
[Total outlay: Rs. 55000041 ’

Evaluation of different variant of Muskbala |Valerians fstamansi)
for enhanced productivity and guality under mid hill conditions of
Himachal Pradesh by Dr. Virendra Singh, Matural Plant Product
Division, Institute of Himalayan Bioresource Technology Palampur
HE [Total outlay: Rs. 5,980000-],

Eco-restoration through invelvement of religious institutions in
Himachal Pradesh by Dr. R.D. Singh, Institute of Himalayan
Bioresource Technalogy Palampur, HE [Total outlay: Bs. 598935/
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19. Forest based community livelihood through sustainable protection
and exploitation in Shiwalik and Shiwalik foothills of Himachal
Pradesh by Mr Pushpendra Rana, DFO - Paonta, Paonta, District -
Sirmaur, HE [Total outlay : Bs. 567.000/-],

20. Evaluation of indigenous wild types of Himalayan roses for rose
rootstocks by Mr D. Dhyani, Institute of Himalayan Bioresource
Technology Palampur, HE [Total outlay: Rs. 4.490895/.]

21. Farm women training in value addition of indigenous products with
emphasis on post harvest management by Dr. Sangita Sood,
Department of Food Science and Nutrition, Himachal Pradesh
Agricultural University Palampur Kangra, HEP [Total sutlay: Bs
4,79.000/-].

22, Burvey, collection and maintenance of promising large Cardamom
germplasm in Himachal Pradesh by Dr. R, K. Sud, Institute of
Himalayan Bioresource Technology Palampur, HE [Total outlay: Bs.
499675/,

28, Inventory of biomass resources and livelihood strategies by the rural
populace of Mizoram by Dr H Lalramnghinglova, Department of
Forest Ecology Mizoram University Aizawl], Mizoram. [Total cutlay:
Rs. 599250/

24, Documentation of indigenous knowledge on traditional resources in
Chakrata region, Dehradun, Uttaranchal by De VP Sharma,
Himalayan Environment and Agriculture Development Society,
Maikoti, Rudraprayag, Uttaranchal. [Total outlay: Re 583 000/-],

25 Unweiling the sacred: Documenting the conservational practices of
the Dev Vans of Kumaun by Dr. Girfla Pande, Himalaya Sansakriti
Evam Vikas Sansthan [HSVS|, Nainital, Uttaranchal [Total outlay:
Rs. 5,35500/-]

26, Dhara vikas parivojana by Mrs, Pushpa Sharma, Neera, Pithoragarh,
Uttaranchal. [Thtal outlay: Rs, 2,57000/-]

27 Studies on plant diversity in Rakchham-Chitkul Wildlife Sam:tuz]r}r
of District Kinnaur, Himachal Pradesh by Dr. R K. Verma, Department
of Boelogy and Biodiversity Conservation, Himalaya Forest Research
Institute, Shimla, Himachal Pradesh. [Total outlay: Bs. 547 500/-]

28, Inventorization, documentation of plant diversity and to evolve
site-specific management strategies for conservation of various sacred
groves in Kullu Valley of Himachal Pradesh by Dr. A Rajasekaran,
Department of Non Wood Forest Products, Himalaya Forest Research
Institute, Shimla, Himachal Fradesh. [Tetal outlay: Rs. 561,200/
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Environment, tribal culture and resource management in the Kiliki
watershed of Zunhebote hills, Negaland by Dr. M5 Rawat,
Department of Geography and Resource Management, Nagaland
University [Lumami|, Mokokchung, Nagaland. [Total outlay: Rs.
§7QB00I-|

Efficient use of mid-hill grasslands of Himachal Pradesh through
participatory silage making by Dr. Sudesh Radotra, Regional Research
Centre, Indian Grassland Fodder Research Institute, CSKHPKV Campus,
Palampur, Himachal Pradesh [Total outlay: Rs 546700

Mass multiplication and short to medium-term conservation of btwo
pare and threatenad orchids of Nagaland: An in-vitro approach by Dr,
C.R. Deb, Department of Botany, Nagaland University Lumami,
Mokokchung, Nagaland [Total outlay: Rs. 650000/-]

32. Arbuscular mycorrhizal diversity in disturbed, conserved and cultivated

system in Kumaun region in Uttaranchal by Dr. AK. Sharma,
Department of Biological Sciences, G.B. Pant University of Agriculture
and Technology Pantnagar, Uttaranchal. [Total outlay: Rs. 6.48000/-]

33 Development, demonstration and dissemination of agro-technology

34

for Rosemary  (Bosemarinus offeinalis in Uttaranchal by Dr. Laig
Ur Rahman, CIMAP Resource Centre, Purara, Bageshwarn, Uttaranchal,
[Total outlay: Rs. 6,80,000/-].

Development of ecologically viable and socig-economically

acceptable integrated models of arresting willow (Sa/ix spp./ mortality
in Lahaui valley of Himachal Pradesh by Dr. K5 Kapoor, Himalayan
Forest Research Institute, Shimla, Himachal Pradesh. [Total outlay:
Rs. 7100000 .
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Appendix - IT

Response to observations on Audit Report and Statement
of Accounts for the year ending 31 March, 2005

5.No

Observation

Response

GranisSubsidies  shown
in “Income amd
Expenditure AfC™ are after
fet of  expendibure
However, details af
expenditure are not given,

CrantaSubsidies shown in “[roome and Expenditure
Alcfare mei of expenditure. As per Accounting
Standards of BCAD on Accounting for Govt, Grants,
Granta received for specified purpose only iz shown
as Income (after nel of expenditure) to the exient of
expemditures | the details are given in  schedule 5],
Balance of grants unutilized is shown under Current
Liahilities in  Balance Sheet, The details of
cxpendifures incurred arc  already shown under
Expenditure head of e “lacome and Expenditure
Ades,

Details of income from
fixed sssets are not
shown n the achedules.

As per Accounting Standards specsfic grant {or Fixed
Assets is shown as Rescrve Fund | Fimed Assets] in
Balance Sheet and the amount charped as
depreciation on that particular fixed assets is shown
as withdrawn from fund & Income to the extent of
depreciation charged. These Iz no lncome [rom fised
assets in the financial year 2004-2005.

An amownt of Rs 7.39
crove has been provided to
the Head “Deprecation
Account” during the year,
The Auditors have not
checked Caloulations!
Method of Depraciation,

The amount of Bs, 7.39 Crore has been provided o
the Head “Depeeciation Account® for last 15 years
Sperial effores have been made ln the current year 1o
work out depreciation on fixed assets on Steaight
Line Method basis. This being the first year in which
depreciation i3 provided on Fixed Assets, Snce (here
is no sufficient time for aoditors to check the
caleulations of deprectation for the last 15 years
they have relial on the calculations made by e
aocounts staff of the Institute

Huge amount of Rs 3,83
crare has been spent out
of the grants for addition
in the Assets  mamed
"Building”

The amount of Bs 3,83 Crone shown as additions in
the “Building-Asset® is the amount transferred from
Capatal work-in-progress accounl of e lnstitube
after the completion of Construction Wark and
report submitted by the OCU, New Delhi in current
financial pear,

An ameunt of BRs
68800 hos boen shewn
under the “Suspense AT,
Thiz must be accounibad
for.

An amount of Bs, BBE4R.00 has been shown under
the “Suspense Alc” which is credited by bank in our
foreign currency accownl. In the absmmce of required |-
information the amount is shown as suspense ale
ifor the purpose of FCRA refurnl The same hss
already been socounted for after receipt of reguired
information from bank.

Bank reconciliation
statemenis are  nol
enclesed  to owerify e
correctness ol Bank
Ealances shown in the
Balance  Sheel.  wilthout
this, the audited Accounts
are incomplete

The bank recomeiliation statéments are enclosed.




CHFST

ENVIS
GEF
ICAR
ICIMOD

NATP
NDBR
NHPC
PARDYP

sSWg
SWEET
TIFAC

TSBF
UNESCO

ABBREVIATIONS

Contour Hedgerow Farming System Technology
Council of Scientific and Industrial Research
Department of BioTechnology

Department of Science and Technology
Environmental Information System

Global Environmental Facility

Indian Council of Agricultural Research

International Centre for Integrated Mountain Research
and Development

Indian Himalayan Region

Indian Space Research Organisation

Mational Agricultural Technology Project

National Hydropower Corporation

People and Resource Dynamics in Mountain Watershed
of Hindukush Himalaya

Swiss Agency for Development and Cooperation

Soil and Water Conservation

Sloping Watershed Environmental

Technology Information Forecasting and Assessment
Centre

Tropical Soil Biology and Fertility
United National Educational Scientific and Cultural
Organisation

Village Environmental Action Plan
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Head Quarters

INSTITUTE SUPPORTING STAFF

MNeena Kapoor Finance Officer
K.K Pande AD (O O
Suryakant Langyan 5 (A

Sanieev Hingis Estate Manager
Mritunjay Anand Library Assistant
LMS Negi unc.

Sarita Bagdwal Steno Gd I
Jagdish Kumar Steno

Mamta Hingis UDc.

Heera Singh Lnc.

KK Pant unc.

Hema Pandey LD

5K Gurani LIxC,

Suraj Lal LIC.

Jagdish Singh Bisht LDLC,

R.C Bhatt Briver
Chandra Lal DriverCum EA.
Pan Singh Peon
K.IN.Pathak HE At
G.DKandpal Peon/Mali
Mathu Ram Peon/Mali
Ganga Joshi Peoine

Kashi Bam Peon/Mlali
Sikkim Unit

RE. Das LDC

Sabita Krishna L.DC.

Musafir Rai Feon
Shyambir Peon

Jagnnath Dhalkal Field Astt.

PE. Tamang PFeon

Garhwal Unit

DF Kumeri L.DC.

MP MNautiyal Driver

R.C Mainwal Field Astt.

RE Sati Feon
Himachal Unit

A&F Maikhuri 05

J.M.5. Rawat Diriver

Daulat Ram Peon
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INSTITUTE FACULTY
Head Quarters
U, Dhar Director Plant Taxonomy; Cansarvation Biotogy
L.M.5 Palni* Scientist-E Plant Physiology; Biochemistry; Bintechnology
PP Dtyani Scientist. g Plant Physiology; Restoration Ecology
Anita Pandey Scientist-D Microbialogy
0.K. Agrawal Scientist-0 Sail & Water Consarvation Eng; Impact Assessmant
K. Kumar Scientist-0 Environmental Engineering; Hydrology
K.5. Rap** Scientist-0 Plant Ecology; Rural Ecosystams
R.C. Sundriyal Scientizt-0 Plant Ecology; Rural Ecosystems
S.K. Nandi®* Scientist-0 Plant Physiology: Biochemistry
B.P Kothyari Scientist-C Plant Pathalogy; Restaration Ecology
0.5. Rawat Scigntist-C Settlement Geography: Rural Ecosystems
PK. Samal Scientigt-C Social Science; Anthropology
R.C. Pragad Sciantist-C Infarmation Systems
R.5. Rawal Scientizr-C High Altitude Ecology: Canservation Bialogy
G.C.5. Negi Scientist-B Farest Ecology; Watershad Managament
N.A, Farooquee Srientist-B Social Science; Indigenous Knowledge Systems
B.3. Majila Tech-B Farest Ecology; Restoration Ecology
Ranjan Joshi Tech-B Natural Resource Management: Economatrics
A.G. Singh Tech-B Applied Arts; Social Science
5. Sharma Tech-B Agroecalogy, Remota Senszing | GIS
forth East Unit
0. Choudhury Scientist-0 Animal Biology; Entomology
5.0 Rai Seientist-C Rural Geography; Hydrolagy
Sikkim Unit
H.K. Badola Scientist-C Marphaanatomy: Conservation Bilagy
K.K. Singh Scientist-C Plant Physiolagy; Stress Physiology
L.K. Rai Tech-B Flant Taxonomy
YK. Rai Tech-E Rural Ecosystems
Garhwal Unit
R.K. Maikhuri Scientist-0 Plant Ecology; Rural Ecosystems
S:C. Joshi Scientist-C Plant Physiology; Stress Physiology
Varun Joshi Tach-B Environmental Geslogy
Himachal Unit
5.C.R. Vishvakarma Scientist-0 Plant Ecology; Rural Ecosystems
5.5, Samant Scientizt-0 Flant Taxomomy; Conservation Biology
J.L. Kuniyal Scientist-B Development Geagraphy; Waste Maznagement

{Arranged alphabetically within Positions; Presently on *Deputation, ** an Lien)




HIMACHAL UNIT
MOHAL: KULLL

PH - N907-225328
FAX : 1802222720

HEAD QUARTERS
KOSI-KATARMAL, ALMORA

PH: 05962, 243041724101 B/247 54
FAX - 05562241150, 241014

GARHWAL UNIT

UPPER BHRKTIVAIA YK AR, TAAGAR
SRINAGAR, GARHYIAL Cigblidger
Pi: 1345253503 ﬁ.lr:If.: naau-zz;;m

B IRE R

a3 P St Claat P, Dot P92 i

SIKKIN LNIT
PANGTHANG, S1KKIM

PH : 06587237318
EA: DRRS2TITA1 6




