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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




14

forter fivelihood sptions
fow-cosf

adopiting
T

Generation of data base on

resource dynamics
Cirpacity building

* Beneficlaries- 155 farmers
in 58 villages

* Rehabilitation of
wasteland  improved
fodder crisls and redhced
erosion

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)
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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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