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DIRECTOR’S FOREWORD

The mandate of the Institute presents challenges as well as opportunities for the faculty and the
partners to pursue R&D initiatives that suits local and regional developmental needs without
compromising the overall goal of environmental conservation in the Indian Himalayan Region (IHR).
Scientists at the Headquarters and four regional Units along with the support and project based staff are
making all efforts to address diverse issues of paramount importance, be it related to rehabilitation of
wastelands, conservation of biological diversity, monitoring of active landslides, development of medicinal
plants sector, strengthening of capacity building mechanisms, enhancement of productivity using
biotechnological tools or strengthening integrated eco-development research programme through
networking with identified partners.

Over the years, technology development and demonstration related activities have strengthened
our outreach with diversity of stakeholders, which include, among others, NGQOs, farmers, government
line agencies, research institutions, students and teachers. The institute recognizes the potential of
strengthening interactive and collaborative mechanisms with these stakeholders so as to reach closer
to fulfilling mandated objectives of the Institute.

During the reporting period R&D programmes focused on mountain landslide hazard monitoring,
rehabilitation of wastelands, medicinal plant conservation and cultivation, microbes as modifier of plant
performance, climate change and impact analysis of farming interventions. Special efforts were made to
strengthen R&D of Northeast region under Integrated Ecodevelopment Research Programme (IERP)
of the Institute. The Institute successfully established linkages with the state governments by (i) developing
environmental and social management guidelines for watershed management programme for Uttaranchal
and (i) disaster management of Sikkim state. Besides, a series of over 27 events across the JHR were
organized, notable among these are: Regional Workshop on watershed management and peoples’
participation; Orientation programme on conservation education; trainings for rural people on wasteland
restoration and JERP Workshops in Northeast and Himachal Pradesh for execution of location specific
action oriented R&D activities. Trainings on farmer friendly, cost effective income generating activities
were imparted to over 2000 inhabitants including women, weaker section, students, NGQO’s and
Government officials of the region during the year.

The results of R&D were published by the Institute scientists in National (25) and International (19)
journals of repute during the reporting period. Besides, the Institute scientists received several honours
and awards. Notable among them include, Indian Council of Forestry Research and Education Award
of Excellence in Forest Conservation and National Young Woman Scientists Award from Department
of Biotechnology, New Delhi. The Institute scientist also represented the country as a member of ad-hoc
Technical Expert Group on Mountain Biodiversity organized by CBD Secretariat.

Despite of the challenges posed by vast area of operation and complexities of issues in mountain
systems, the above achievements were possible only through the untiring efforts of scientists and
researchers, and all the partners involved with our R&D programmes throughout the IHR and they
deserve due compliments. I also thank my colleagues, documentation team, in particular for their

involvement in preparing this document. &P‘P—/D LM

(Uppeandra Dhar)
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Major Achievements

Initiation of special efforts under Integrated
Ecodevelopment Research Programme for region specific
R&D in NE, corroborated by award of 16 projects with a
total cost of approx. Rs 89 lakhs

First ever monitoring of active landslides in the region
using GPS geodesy and successful establishment of
permanent GPS station at Pangthang (Sikkim)

Induction of Sikkim Unit of the Institute as a disaster
management faculty by the State Govt. Sikkim

Demonstration of SWEET model for rehabilitation of
wasteland and silvi-pasture demonstration in community
land of Uttaranchal, and dissemination of soil conservation
and fertility enhancement technologies in NE region

Strengthening of activities in Medicinal Plant Sector
through: (i) research— preparation of grid maps, population
dynamics study and propagation (conventional/in vitro);
(ii) demonstration- establishment of herbal garden (HQs- 1
ha, 40 spp.) and promotion of cultivation in selected
villages; and (iii) dissemination- training workshops for
farmers (3 No.) and state level seminar (HQs)
Completion of investigations on occurrence of vesicular
arbuscular mycorrhizal associations of Rhododendrons of
Uttaranchal

Identification of three species of bacterial isolates,
namely Bacillus subtilis, B, megaterium and Pseudomonas
corrugata as potential inoculants for plant growth in
mountains

Analysis and interpretation of climate data in Garhwal
region, which indicated shift in rainfall and snowfall periods
under influence of global climate change

Development of Environmental and Social Management
Framework, Environmental and Social Guidelines, and
Environmental and Social Implementation and Monitoring
Manual for Uttaranchal Decentralized Watershed
Development Project, Govt. of Uttaranchal

Promotion of capacity building programmes with the help-of
on-site training on rural technologies at Institute HQs and Units
(253 farmers; 18 NGOs, 698 rural people); and strengthening
of conservation education among school teachers and students
through orientation course and training workshops

Ecological and economic impact analysis of Diversified
Agriculture Support Programme executed in selected villages
of the Uttaranchal




» Studies on glaciers
« SWEET implementation

¢ Kinematics GPS for
landslide monitoring

* Appraisal of livelihood
and income-generating
options

« Farmers training on
agro-forestry and
medicinal plants

» Low-cost technology
interventions

Executive Summary

Research and Development Activities

Following a multidisciplinary and holistic approach in Research and
Development programmes, the Institute attempts to address the issues of
sustainable development in the Indian Himalayan Region (IHR). The emphasis
on interlinking of natural and social sciences is the major thrust of all the
programmes. In this effort special attention has been placed on the preservation
of fragile mountain ecosystems, indigenous knowledge systems and sustainable
use of natural resources. A conscious effort is being made to ensure participation
of local inhabitants for long-term acceptance and success of various
programmes. A brief summary of R & D activities of the Institute during
reporting year 2003-04 is as follows:

Land and Water Resource Management (LWRM)

The efforts of LWRM Core were focused on research, demonstration and
dissemination activities related to study of community irrigation systems,
documentation of traditional land and water management practices,
demonstration of sloping watershed environmental engineering technology
(SWEET) model for rehabilitation of community and private wasteland,
quantification of tectonic deformation rate using GPS geodesy, hydrometry
and sediment study of Gangotri glacier, global change study for environment
management and sustainable development, and people and resource dynamics
in mountain watersheds (PARDYP), etc. Based on the village environment
action plan (VEAP), a development plan for village Barwa was prepared for
the Uttaranchal Government. For the first time in the THR, the core initiated
monitoring of an active landslide in Nainital area using kinematics GPS surveys.
Also, quantitative assessment of traditional irrigation systems of cold desert
area in HP was initiated.

Sustainable Development of Rural Ecosystems (SDRE)

During the reporting period, activities of SDRE Core continued focusing on
resource dependency and use patterns among various tribes in Arunachal ’
Pradesh in the Eastern Himalaya. Similar assessment has also been initiated in
Uttaranchal (West Himalaya), focusing on livestock-based livelihood activities.
Assessment of the dynamics of demographic changes on resource use,
management strategies and livelihood options remained a focused activity in
the Hawalbagh Block in Almora District (Uttaranchal). Efforts are also on to
assess the impact of restoration models on productivity, particularly soil physico-
chemical characteristics, to test the suitability of selected species for agro forestry
systems in Arunachal Pradesh and Uttaranchal. Further, attempts to find
suitable income-generating options have also been carried out based on
promising medicinal plants, particularly in Garhwal. Capacity building of the
rural populace has been another important activity of the Core and several

trainings were conducted on rural technologies and propagation techniques,

catering to different stakeholder groups in continuation of the Institute’s
mandate of strengthening delivery systems.




* Grid maps for occurrence
of medicinal plants

e Studies along disturbance
gradient in forests

¢ Orientation course on
conservation education

* Studies related to socio-
economics, developmental
projects, climate change
and landslide hazards

® Quick appraisal studies

Conservation of Biological Diversity (CBD)

The Core, during the reporting period, attempted to keep a balance of research,
demonstration and dissemination activities. While detailed floral and faunal
inventories for selected groups/families strengthened the database on
Himalayan Bioresources, the Grid Map developed for medicinal plant diversity
and distribution in Uttaranchal is first of its kind in the region. Data sets
generated for biodiversity rich areas, especially the representative Protected
Areas (i.e.,, Kanawar- HP, Nandadevi- UA, Namdapha- AP), provided first
hand information, which can be incorporated in the management plans of
respective areas. The studies along disturbance gradient, completed for selected
mid-altitude forests, revealed characteristic changes in compositional features.
Exsitu gene bank efforts were further strengthened through R & D interventions
in arboretum (HQs & Sikkim Unit) and herbal gardens (HQs & HP Unit).
These sites were used extensively for teaching, training and demonstration for
different target groups. The experiments on seed germination (Swertia chirayita,
Heracleum candicans and Selinum tenuifolium) and in vitro organogenesis (Saussurea
obvallata) of high value endemic medicinal plants complemented the initiatives
of gene bank establishment. Under Lead Coordination, the database on
Himalayan Biosphere Reserves (BRs) was further improved throu gh interactive
mechanisms. Promotion of Conservation Education in school/college
students and teachers continued to be the most effective dissemination activity.
Successful organization of seven-day orientation course for teachers and
three-day training workshop for students/teachers provided further strength
to the programme.

vironmental Impact Analysis

(EE & EIA)

The core activities in the reporting period continued to focus on various aspects
of EE &EIA related to socio-economic, natural resources, developmental
projects, climate change and environmental hazards. Notable among these
include: geographic and other factors leading to adoption of vegetable
cultivation in Kumaun hills, ecological economics of tourism in Central
Himalaya with particular emphasis on some prime townships of Kumaun
region, carrying capacity and impact assessment studies on tea cultivation in
Uttaranchal and environmental services and ecological economics of oak and
pine forests. In the Himalayan region efforts to harness the potential of
hydropower are undergoing in a big way. To understand the environmental
impacts of these projects studies were carried out in Himachal Pradesh.
Growing vehicular traffic in tourist destinations is another problem that
warrants investigations on air quality. In this context, air quality monitoring
was conducted in the Kullu-Manali area. Realizing the serious concerns of
recurring landslides in the fragile Himalaya, studies were initiated in the
Darjeeling-Sikkim Himalaya using GPS geodesy. The core also achieved soil
and water conservation and biomass production in wastelands through
vegetative measures. In addition, some quick appraisal studies were also
carried out for the developmental programmes executed by the State
Governments in the ITHR.




» Isolation of wuseful
bacteria for plant growth

o In vitro protocols of
medicinal plants

= Training on hill specific
technologies

» Thrust on NE specific
R&D under IERP

« Execution of coordinated
programme in sacred
mountains

o Guidelines for decentralized
watershed development
(UA)

Environmental Physiology and Biotechnology (EPB)

Research and Development activities of EPB core, during 2003-04, concentrated
on understanding the factors that govern the productivity and functioning of
plants through conventional and modern techniques. Efforts were made to
develop propagation protocols for economically important species. Successful
protocols were subsequently used for large-scale multiplication programmes.
Studies were initiated to examine the physiological and biochemical basis of
adaptation in relation to water stress for screening suitable plants. While
considering the plant growth, role of microorganisms remained a focus of
investigations. Numbers of bacteria, isolated from soil, were developed as
inoculants, which exhibited improvement in plant growth and also enhanced
seed germination. The microorganisms isolated from various sources are being
maintained under laboratory conditions for further investigations. Realizing
the importance of the content of active compounds for elite stock selection;
studies on genetic profiling and quantification of active biomolecules of
medicinal importance received attention. A wide variation in podophyllotoxin
content in rhizome sample of P hexandrum collected from various populations
of Kumaun and Garhwal was observed. Attempts were strengthened to
maintain variations and cultivate elite stocks. Further, recognizing the relevance
of establishing demonstration and training centers in the hilly region various
hill-specific technologies were demonstrated on a regular basis for economic
upliftment of the rural people.

During the reporting period, under IERP 28 new projects were funded to various
Universities/ Institutions/NGOs for the execution of location-specific R&D
activities in the THR. This raises the list of on going projects in eight states of
THR to eighty. Eighty projects reached to the logical end during the year 2003-
04. Execution of a coordinated programme on “Sacred values, eco-restoration
and conservation initiatives in the IHR” in the states of H.P., U.A., Assam,
Meghalaya and Arunachal Pradesh with the help of the identified network
partners deserves a special mention. Further, an IERP workshop “Creation of
awareness among the prospective Pls/ Groups/ NGOs, etc. of the North East region for
execution of “location-specific action-oriented R&D activities under the IERP: Project
presentation cum evaluation” at Itanagar in Arunachal Pradesh provided a special
forum for over 175 prospective Principal Investigators of NE region. Thirteenth
meeting of the Project Evaluation Committee (PEC) was convened at the -
Institute HQs, wherein 83 project proposals were examined critically. A three-
day on-site training programme on nursery development, tree plantation
techniques, and natural resource conservation and management was organized
at village Digoli in Almora (Uttaranchal). Towards strengthening the Central
Library, 618 new books were added and 117 periodicals (77 international and
47 national) subscribed. While Vol. 11 of ENVIS Bulletin (in 2 numbers) was
published, six volumes of the Bulletin (Vol. 6 to 11; each in two numbers)
made available on-line through ENVIS-EMCB Node. Ph.D. theses on
Himalayan ecosystem were compiled and uploaded as new modules to the
ENVIS Website of the Institute. In collaboration with other cores of the
Institute, Environmental and Social Guidelines, Environmental and Social






















































































































































































































































































































































